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ELECTRICAL REVIEW." POOLING THE GERMAN ELECTRICAL 
Vol. 01.) CONTENTS: Januar 2, 1908. [No. * 7 INDU STRY. 
Pooling the German Electrical Industry .. 
F o =e Electrolytes and ite 3 THE first prominent step in the direction of establishing a 
rou rial Electrical Stations г" . 5 community of interests or a syndication of the German 
Reducing the Measured DR of a Laid Submarine Cable to electrical industry is now being taken in that country, and 
cadis cles "Peo Stee VV .. 10 as the subject is of considerable importance i the Father- 
. — | | | " land and of a certain significance to the British trade, it 
Gas Engines for Central 1 Stations е 11 deserves attention in these columns at the present moment. 
Gaia EE E E NA NN. is As has been stated in this journal, under the heading of the 
The Sugden Boiler... nnn 12 Continental Electrical Industry," endeavours have been 
EUNDEM o. 33 1 put forth during th» past 18 months in order to bring about 
MET ID D FACE e.. 
The Continental Electrical Industry zi .. 14 Allgemeine Electricitäts Gesellshaft and the Schuckert Co., 
arm a =, in Shipyards and Workshops (illustr ated) T M but, notwithstanding protracted negotiations, it has been 
Flame Analyses and Fuel Combustion . 23 found impossible for the directors to arrive at any under- 
cies M NE. ^ : * 29 standing which would allow of a scheme of some kind or 
5 ERR Companies =. Me чє A 3s other being carried into effect. It has also been reported 
Market Quotations ... es 0. o 84 under the same heading that failing an agreement with the 
ао осрай b Ships ... - Р т: чы Schuckert Оо., the voice of rumour had credited the Allge- 
The. Aims of Lighting Engineering „„ ee Ae 36 meine Co. with the intention of trying to make an arrange- 
On Electrons (continued) .. 37 ment with the Union Electricity Co. Dame Rumour has 
' Metropolitan Eles В пы с Ene rad 0 in this case proved to be correct, and the directors of the 
Train Lighting by Electricity —. 42 A.E.G. are doubtless congratulating themselves upon the 
5 . га m Engin m : js Pr fact that the initial Stage has been reached which they, and 
Published Specifications ооа te — — 4 in particular Herr E. Rathenau, have striven to attain for 
em IEEE — |. . Beveral years past. The principal object which has been 


aimed at has not been a general amalgamation of the leading 
electrical firms in the form of a trust, but rather the estab- 
lishment of working agreemente between the different com- 
panies in some manner or other whereby competition would 
be avoided, the working expenses reduced, the cost of pre- 
paring schemes diminished, and the general interests of the 
associated firms promoted in the varions markets. It is a 
comprehensive programme, which is calculated to consider- 
ably strengthen the German electrical industry in the world's 
markets ; but, as already mentioned, the first step has only 
now been taken. Nevertheless, it may not require a 
similar period of several years to complete the remaining 
stages towards consolidating the trade. - 

It may be well to recall the fact that the A.E.G. was 
originally formed in 1883 under the title of the German 
Edison Co., this being abandoned for its present style in 
1887. The company has a share capital of £3,000,000, and 
bonds or obligations amounting to £1,130,000, and its во- 
called trust is the Bank for Electrical Enterprises, of Zurich. 
The Union Electricity Co., which was constituted in 
1892, owes its origin to the well-known Ludwig 
Loewe group, and it is the holder of the Thomson- 
Houston patents for Germany and various other 
European countries. It has a share capital of £1,200,000, 
and a bond issue of £500,000, and has as its trust the 
Company for Electrical Enterprises, although the latter has 
issued the whole of its share and other capital without it 
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THE first prominent step in the direction of establishing a 
community of interests or a syndication of the German 
electrical industry is now being taken in that country, and 
as the subject is of considerable importance to the Father- 
land and of a certain significance to the British trade, it 
deserves attention in these columns at the present moment. 
As has been stated in this journal, under the heading of the 
“ Continental Electrical Industry," endeavours have been 
put forth during the past 18 months in order to bring about 
either a working agreement or an amalgamation of the 
Allgemeine Electricitäts Gesellshaft and the Schuckert Co., 
but, notwithstanding protracted negotiations, it has been 
found impossible for the directors to arrive at any under- 
standing which would allow of a scheme of some kind or 
other being carried into effect. It has also been reported 
under the same heading that failing an agreement with the 
Schuckert Oo., the voice of rnmour had credited the Allge- 
meine Co, with the intention of trying to make an arrange- 
ment with the Union Electricity Co. Dame Rumour has 
in this case proved to be correct, and the directors of the 
A.E.G. are doubtless congratulating themselves upon the 
fact that the initial stage has been reached which they, and 
in particular Herr E. Rathenau, have striven to attain for 
several years past. The principal object which has been 
aimed at has not been a general amalgamation of the leading 
electrical firms in the form of a trust, but rather the estab- 
lishment of working agreements between the different com- 
panies in some manner or other whereby competition would 
be avoided, the working expenses reduced, the cost of pre- 
paring schemes diminished, and the general interests of the 
associated firms promoted in the varions markets. It is a 
comprehensive programme, which is calculated to consider- 
ably strengthen the German electrical industry in the world’s 
markets ; but, as already mentioned, the first step has only 
now been taken. Nevertheless, it may not require a 
similar period of several years to complete the remaining 
stages towards consolidating the trade. : 

It may be well to recall the fact that the A.E.G. was 
originally formed in 1883 under the title of the German 
Edison Co., this being abandoned for its present style in 
1887. The company has a share capital of £3,000,000, and 
bonds or obligations amounting to £1,130,000, and its во- 
called trust is the Bank for Electrical Enterprises, of Zurich. 
The Union Electricity Co., which was constituted in 
1892, owes its origin to the well-known Ludwig 
Loewe group, and it is the holder of the Thomson- 
Houston patents for Germany and various other 
European countries. It has a share capital of £1,200,000, 
and a bond issue of £500,000, and has as its trust the 
Company for Electrical Enterprises, although the latter has 
issued the whole of its share and other capital without it 
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being necessary for the former to participate in it. These 
details having been thus set forth, it is now necessary to 
refer to the arrangement which has just been approved by 
the boards of directors and supervision of the two com- 
panies, and which in a short time will be submitted for the 
endorsement of the shareholders of the two concerns. The 
agreement provides, in the first place, that the directors of 
the one company shall have a seat on the board of the other 
company and vice versi, but each undertaking retains its 
board of supervision, and in certain cases the two 
boards will meet for the consideration of  ques- 
tions of which no information is at present forth- 
coming, and their decisions will be binding upon the 
two companies. Secondly, each company will continue 
to draw up ite balance-sheet in its usual form, thus appa- 
rently leading to the conclusion that each is free to deter- 
mine what it will place to reserve and other funds and the 
amount available for distribution as profits. In the third 
place, the net profits of the two enterprises will be lumped 
together, and the total divided between the two in the pro- 
portion of {в to the A.E.G. and +в to the Union Co., 
or in the ratio of 2 to 3. The average dividend paid by 
the Union Co. during the past nine years has been 8:89 per 
cent. and that of the A.E.G. 12°56 per cent. in the same 
period. The agreement, which will come into operation 
next July, is for a period of 35 years. It is understood 
that each company will devote special attention to those 
branches in which it is the strongest, and the company 
which is most advantageously situated for the production of 
any particular manufactures will continue their output, 
whilst the other, which is less favourably circumstanced for 
the same classes of goods, will abandon operations in these 
directions. 

The transaction between the two Berlin companies has 
been sympathetically and favourably received inGerman stock 
exchange circles not only on account of the establishment 
of such a friendly connection between the enterprises, but 
also because it is believed the agreement will result in the 
realisation of considerable economies in working which are 


deemed to be specially necessary in the preparation of 
schemes for works thrown open to competition. As before 
mentioned, the A.E.G. has hitherto paid 1} per cent. 


in dividends for every 1 per cent. distributed by Ше. 


Union Co., and it із therefore considered that, having 
regard to the difference between the share capitals, the 
proportion of the net profits allocated to each is mutually 
advantageous to the companies. It is as yet too early to 
form any opinion as to the probable effects of the community 
of interests which has now been practically established on 
the present scale, but further developments may be expected 
to take place shortly. The Siemens & Halske Co., it is 
understood, is not indisposed to enter into a price convention, 
whilst the Schuckert Co. would not refrain from parti- 
cipating in any such agreement in the event of its being 
proposed. However that may be, it is apparent that the 
A. E. G. will not rest content with its present success, but 
will continue to endeavour to bring other companies either 
within the pool or in some other form of working agree- 
ment; and whatever may be the effects in Germany, it is 
obvious that the movement which has been started will tend 
to enhance the competitive capabilities of the Teutonic com- 
panies iu external markets, and it is therefore all the more 
necessary for British firms to prepare to meet the more severe 
rivalry which is bound to come in the near future. 


THE Trades Unions have experienced 
another defeat in a Court of Law. The 
case of the Taff Vale Railway Co. v. The 
Amalgamated Society of Railway Servants, which occupied 
the attention of a judge and special jury for nearly a 
fortnight, terminated in favour of the railway company, 
who sought to recover damages occasioned by the strike of 
their employcs in August, 1900. The action was brought 
against two of the secretaries and three members of the 
executive committee of one of the most powerful unions in 
the country. It was alleged that they bad instigated and 
conducted the strike, in the courte of which violence and 
intimidation was used towards the company’s servants, and 
as a result of which the company sustained heavy losses 
owing to their inability to fulfil numerous contracte, and to 
the disorganieation of traffic. At the conclusion of the 
case, which was fought regardless of expense, Mr. Justice 
Wills left the following questions to the jury :—(1) Did the 
defendants conspire together to molest and injure the 
plaintiffs by unlawful means? (2) Did they or any and 
which of them unlawfully persuade the men whose notices 
had not expired to break their contracts? (3) Did they or 
any and which of them authorise and assist in carrying out 
the strike by unlawful means? That the jury felt little 
doubt about their verdict is evident from the fact that after 
a.few minutes’ deliberation in the box they answered all 
three questions in the affirmative. Judgment was not 
entered at once, for the defendant union has to put forward 
the further contention that the officers were acting wltra 
vires when they set the strike on foot ; but it is easy to see 
that the jury felt no doubt as to the complicity of their 
officials, Having regard to the overwhelming evidence 
which came to light to the effect that the strike on the Taff 
Vale Railway was authorised by the Amalgamated Society, 
we are at а loss to understand why this case was ever taken 
to court. Having reached the King’s Bench, it will pro- 
bably go to the House of Lords ; and bearing in mind the 
fact that it has already been before that august tribunal on 
а preliminary point—namely, whether a union can be sued 
іп a corporate capacity—the costs of the entire litigation 
will be something fabulous. We do not fear for the result 
of an appeal. It will be a sad day for English justice when 
the responsibility for acts of violence and intimidation 
committed, it is true, by strikers themselves cannot be 
brought home to those whose superior ability has placed 
them in a position to order and direct the progress of a 
strike. The pity of it is that the bill is to be gent 1n to the 
the Union, and not to the agitators who make their living 
by stirring up strife between employers and employed ; 
though, indeed, it were an empty mockery to send in a bill 
to persons who, in time of prosperity, are supported by the 
union, but who, when the creditor is at the door, can show 
a pair of empty pockets. 

It may bea coincidence, but it is undoubtedly the fact 
that since the common law of England has been declared 
sufficiently powerful to prevent a strike from being conducted 
in an illegal manner, strikes, and the many breaches of law 
and order attendant upon them, have diminished in number. 
When a trade or business is disorganised even for a day or 
two, the injury to employers mounts up to something 
considerable, Hitherto there has never been any necessity 
to inquire into the amount of this loss, inasmuch as the 
gufferers have been unable to seek redress ; but this state of 
things is altered by recent cases. Every additional hour 
during which the strike lasts may now mean a call upon the 
union funds far exceeding the necessary strike pay and the 
other costs entailed by a “strike. Ме expect that members 
of trade unions will soon cease to put their faith in the 
agitator who leads them headlong into a costly battle with 
emplovera who are determined to vindicate their rights. 


The Taff Vale 
Case. 
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. Mr. W. Schöxab, in a short article 

on Underground contributed to a contemporary, gives an 
каше interesting account of certain disturbances 
which were found to exist on three telegraph cable circuits 
terminating at Shanghai, there being intermediate between 
Woosung (the submarine cable termination) and Shanghai, a 
length of 9 miles of underground lead-sheathed cable. The 
latter cable, it appears, consisted of seven cores, six of which 
were utilised for the circuite—viz., two for each—the circuite 


in each case being from the submarine cable conductor, 


through one of the lead-sheathed cable cores to Shanghai, and 
thence back through & second core to the submarine cable 
sheathing. Considering that the underground cable was, 
apparently, of the ordinary type, it is not at all surprising 
that disturbances from circuit to circuit took place. It is 
well known amongst telephone experts that electrical 
symmetry cannot be obtained unless twisted pairs, with 
each pair of a different “lay,” are used. The addition of 
an earthed condenser and resistance to one of the wires 
of the untwisted loop will often produce electrical 
symmetry. We say “often,” for as regards telephone 
working it may be mentioned that although such symmetry 
may be obtained as will cause a sensitive galvanometer 
placed in one loop to be absolutely unaffected by a very 
powerful current sent through one of the other loops in the 
cable, yet this symmetry will not be sufficient to prevent 
overhearing between the two loops when used telephonically. 
In fact, it has been found that an ordinary “electrical” or 
„bridge balance is not necessarily a telephonic balance, 
and vice ders i. e., when telephonic silence was obtained 
between two loops, yet a galvanometer on one loop would be 
affected by a current in the other loop. The contention 
of our contemporary that the disturbances were mainly 
due to leakage currents from one cable sheathing to 
another, and not to induction, because “ presumably the 
seven cores of the cable are symmetrically disposed in the 
leaden tube,” is quite incorrect, for, as before stated, paired 
conductors in a seven-core cable of the ordinary make cannot 
possibly be neutral, either theoretically or practically, to 
each other ; also leakage currents would not, it is believed, 
be neutralised by a condenscr in the manner shown. 


SEVERAL investigators have shown 
tnat the thermo-electric power of a couple 
containing a magnetic metal is changed 
when the janction is acted on by a magnetic field. This 
change may be due either to the stresses of Maxwell’s theory 
or to the molecular movements which produce changes of 
length in an iron bar when it is magnetised. It has been 
shown that the changes of length are not due to the Max- 
well stresses, whose tendency is to reduce the amount of the 
change, but rather to something in the nature of an orienta- 
tion of the particles of the magnetic metals. "The actual 
change observed is that due to the difference of these two 
opposing forces. Ву eliminating the effect of the Maxwell 
stress the change of length due to orientation of particles 
can be determined. It has been found that when a gradually 
increasing magnetic field is applied to a bar of iron, its 
length rapidly rises to à maximum and then slowly decreases. 
If a cyclic change takes place in the magnetic field, a cyclic 
change results in the length of the bar of iron, the ascending 
and desoending curves being non-coincident, as in the case of 
hysteresis. Mr. Edward Rhoads (Phy. Rev., Dec., 1902), 
has shown that when a cyclic magnetic field is applied the 
cyclic changes of the thermo-electric power of a couple 
containing а magnetic metal correspond very closely with 
the cyclic changes of length due to the orientation of the 
particles of the magnetic metal. It would appear from these 
experiments that the orientation of the particles is the true 
cause of the change of thermo-electric power of magnetic 
metals, and not the Maxwell stresses, a conclusion which 
must be of considerable value in molecular physics. 


Thermo-Electric 
Power and 
Magnetisation. 


OBSERVATIONS ON THE 
OHMIC RESISTANCE OF ELECTROLYTES, 
AND ITS DETERMINATION. 


By J. WRIGHT. 


THE above is a problem which is, even yet, far from a satis- 
factory solution, owing to the several reactions which occur 
in and at the electrode surface of an electrolyte during the 
passage of a current through it. | | 

Not the least of these reactions is that known as polarisa- 
tion, involving the presence of a layer of air-bubbles, ions, 
&c., between the liquid and its terminal electrode. Ithas also 
been clearly demonstrated that an alteration in the resist- 
ance of the liquid takes place near the electrodes, and is due 
to а radical change in the condition of the electrolyte forming 
a small portion of the liquid column, the resistance of 
which it is required to measure. Last, but not least, there 
is the back E.M.F., or electromotive force of polarisation, 
which is set up in opposition to the E.M.F. of the testing 
current. 

Let x be the difference of potential between two electrodes 
immersed in an electrolyte, c the current through the latter, 
R the supposed resistance of the liquid column between the 
electrodes, and ki the electromotive force of polarisation ; 


then в = EZA and it is obvious that to determine R it 


is necessary to know the value of r, thus illustrating the 
difficulties to be contended with in the determination 
referred to in the title of this article. 

The E.M.F. of polarisation leads to a difference of 
potential at each single electrode, converting the latter, in 
point of fact, into a two-plate condenser, the capacity of 
which is considerable, and has been called the polarisation 
capacity of the electrode. 

Transitional resistance, caused by the presence of air- 
bubbles at the surface of the electrodes, may be eliminated 
by physical means, such as boiling the electrolyte with 
the electrodes in position. Very little polarisation trouble 
is met with in cases where the electrolyte whose resistance is 
to be measured is a metallic salt, and the electrodes consist 
of the metal iteelf ; thus the resistance of sulphate of copper 
or zinc solutions is approximately determinable by the 
ordinary Wheatstone bridge methods of resistance measure- 
ment, if copper dr zinc electrodes amalgamated with mercury 
be respectively employed for the purpose. Such measure- 
ments have, indeed, been successfully conducted by several 
scientists, amongst whom may be mentioned Paalzow and 
Beetz. 
| Another method adopted by the former of these gentle- 
men consisted in placing the liquid, the resistance of which 
it was required to measure, in a carefully calibrated tube, 
ending in cylinders of porous clay, which latter were them- 
selves immersed, together with amalgamated zinc electrodes, 
in wide vessels containing a solution of sulphate of zinc. The 
electrode contact was thus made, not directly with the 
solution under test, but through a secondary fluid; the 
polarisation at the meeting point of the dissimilar fluids being 
extremely slight, was, together with the resistance of the porous 
clay extremities, eliminated by taking a series of observations 
with tubes of varying length. 

Wheatstone and others adopted a rather novel but crude 
method for the determination of the resistance of electro- 
lytes. Two electrodes were immersed in the fluid and a certain 
current was passed through. The distance between the 
clectrodes was then decreased, and the current brought down 
to its original value by inserting resistance into the circuit, 
the value of the added resistance being taken as а measure of 
the unknown resistance of the fluid. As before observed, 
this method is inaccurate, as an equal condition for the elec- 
trodes cannot be guaranteed in both cases. 

Ewing and MacGregor's method consisted in enclosing 
the electrolyte in à tube with enlarged ends, in which were 
inserted the electrodes. The whole arrangement was con- 
nected as one arm of a Wheatstone bridge system, the two 
fixed arms being made of high resistance, and a highly sen- 
sitive galvunometer was employed to obtain a balance, such 
that very small momentary currents only were passed 
through,the liquid. 
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being necessary for the former to participate in it. "These 
details having been thus set forth, it is now necessary to 
refer to the arrangement which has just been approved by 
the boards of directors and supervision of the two com- 
panies, and which in a short time will be submitted for the 
endorsement of the shareholders of the two concerns. The 
agreement provides, in the first place, that the directors of 
the one company shall have a seat on the board of the other 
company and vice vers, but each undertaking retains its 
board of supervision, and in certain cases the two 
boards will meet for the consideration of  ques- 
tions of which no information is at present forth- 
coming, and their decisions will be binding upon the 
two companies. Secondly, each company will continue 
to draw up its balance-sheet in its usual form, thus appa- 
rently leading to the conclusion that each is free to deter- 
mine what it will place to reserve and other funds and the 
amount available for distribution as profits. In the third 
place, the net profits of the two enterprises will be lumped 
together, and the total divided between the two in the pro- 
portion of }/ths to the A. E. G. and 4*;ths to the Union Co., 
or in the ratio of 2 to 3. The average dividend paid by 
the Union Co. during the past nine years has been 8:89 per 
cent. and that of the A.E.G. 12:56 per cent. in the same 
period. The agreement, which will come into operation 
next July, is for a period of 35 years. It is understood 
that each company will devote special attention to those 
branches in which it is the strongest, and the company 
which is most advantageously situated for the production of 
any particular manufactures will continue their output, 
whilst the other, which is less favourably circumstanced for 
the same classes of goods, will abandon operations in these 
directions, 

The transaction between the two Berlin companies has 
been sympathetically and favourably received in German stock 
exchange circles not only on account of the establishment 
of such a friendly connection between the enterprises, but 
also because it is believed the agreement will result in the 
realisation of considerable economies in working which are 
deemed to be specially necessary in the preparation of 
schemes for works thrown open to competition. As before 
mentioned, the A.E.G. has hitherto paid 14 per cent. 


in dividends for every 1 per cent. distributed by the 


Union Co., and it is therefore considered that, having 
regard to the difference between the share capitals, the 
proportion of the net profits allocated to each is mutually 
advantageous to the companies. It is as yet too early to 
form any opinion as to the probable effects of the community 
of interests which has now been practically established on 
the present scale, but further developments may be expected 
to take place shortly. The Siemens & Halske Co., it is 
understood, is not indisposed to enter into a price convention, 
whilst the Schuckert Co. would not refrain from parti- 
cipating in any such agreement in the event of its being 
proposed. However that may be, it is apparent that the 
A. E. G. will not rest content with its present success, but 
will continue to endeavour to bring other companies either 
within the pool or in some other form of working agree- 
ment; and whatever may be the effects in Germany, it is 
obvious that the movement which has been started will tend 
to enhance the competitive capabilities of the Teutonic com- 
panies in external markets, and it is therefore all the more 
necessary for British firms to prepare to meet the more severe 
rivalry which is bound to come in the near future. 


THE Trades Unions have experienced 
another defeat in a Court of Law. The 
case of the Taff Vale Railway Co. v. The 
Amalgamated Society of Railway Servants, which occupied 
the attention of a judge and special jury for nearly a 
fortnight, terminated in favour of the railway company, 
who sought to recover damages occasioned by the strike of 
their employés in August, 1900. The action was brought 
against two of the secretaries and three members of the 
executive committee of one of the most powerful unions in 
the country. It was alleged that they had instigated and 
conducted the strike, in the course of which violence and 
intimidation was used towards the company's servants, and 
as a result of which the company sustained heavy losses 
owing to their inability to fulfil numerous contracta, and to 
the disorganisation of traffic. At the conclusion of the 
case, which was fought regardless of expense, Mr. Justice 
Wills left the following questions to the jury :—(1) Did the 
defendants conspire together to molest and injure tbe 
plaintiffs by unlawful means? (2) Did they or any and 
which of them unlawfully persuade the men whose notices 
had not expired to break their contracte? (3) Did they or 
any and which of them authorise and assist in carrying out 
the strike by unlawful means? That the jury felt little 
doubt about their verdict is evident from the fact that after 
a.few minutes' deliberation in the box they answered all 
three questions in the affirmative, Judgment was not 
entered at once, for the defendant union has to put forward 
the further contention that the officers were acting ultra 
vires when they set the strike on foot; but it is easy to see 
that the jury felt no doubt as to the complicity of their 
officials. Having regard to the overwhelming evidence 
which came to light to the effect that the strike on the Taff 
Vale Railway was authorised by the Amalgamated Society, 
we are at а loss to understand why this case was ever taken 
to court, Having reached the King's Bench, it will pro- 
bably go to the House of Lords ; and bearing in mind the 
fact that it has already been before that august tribunal on 
а preliminary point—pamely, whether a union can be sued 
in а corporate capacity—the costs of the entire litigation 
will be something fabulous. We do not fear for the result 
of an appeal. It will be a sad day for English justice when 
the responsibility for acts of violence and intimidation 
committed, it is true, by strikers themsclves cannot be 
brought home to those whose superior ability has placed 
them in a position to order and direct the progress of a 
strike. The pity of it is that the bill is to be sent 1n to the 
the Union, and not to the agitators who make their living 
by stirring up strife between employers and employed ; 
though, indeed, it were an empty mockery to send in a bill 
to persons who, in time of prosperity, are supported by the 
union, but who, when the creditor is at the door, can show 
a pair of empty pockets. | 

It may be а coincidence, but it is undoubtedly the fact 
that since the common law of England has been declared 
sufficiently powerful to prevent a strike from being conducted 
in an illegal manner, strikes, and the many breaches of law 
aud order aitendant upon them, have diminished in number. 
When a trade or business is disorganised сусп for а day or 
two, the injury to employers mounts up to something 
considerable, Hitherto there has never been any necessity 
to inquire into the amount of this loss, inasmuch as the 
sufferers have been unable to seek redress ; but this state of 
things is altered by recent cases. Every additional hour 
during which the strike lasts may now mean a call upon the 
union funds far exceeding the necessary strike pay and the 
other costs entailed by a strike. We expect that members 
of trade unions will soon cease to put their faith in the 
agitator who leads them headlong into a costly battle with 
employera who are datermined to vindicate their rights. 


The Taff Vale 
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CCS Mn. W. Scuonav, in a short article 

on Underground contributed to a contemporary, gives an 
E interesting account of certain disturbances 
which were found to exist on three telegraph cable circuits 
terminating at Shanghai, there being intermediate between 
Woosung (the submarine cable termination) and Shanghai, a 
length of 9 miles of underground lead-sheathed cable. The 
latter cable, it appears, consisted of seven cores, віх of which 
were utilised for the circuits—viz., two for each—the circuits 


in each case being from the submarine cable conductor, 


through one of the lead-sheathed cable cores to Shanghai, and 
thence back through & second core to the submarine cable 
sheathing. Considering that the underground cable was, 
apparently, of the ordinary type, it is not at all surprising 
that disturbances from circuit to circuit took place. It is 
well known amongst telephone experts that electrical 
symmetry cannot be obtained unless twisted pairs, with 
each pair of a different “lay,” are used. The addition of 
an earthed condenser and resistance to one of the wires 
of the untwisted loop will often produce electrical 
symmetry. We say often,“ for as regards telephone 
working it may be mentioned that although such symmetry 
may be obtained as will cause a sensitive galvanometer 
placed in one loop to be absolutely unaffected by a very 
powerful current sent through one of the other loops in the 
cable, yet this symmetry will not be sufficient to prevent 
overhearing between the two loops when used telephonically. 
In fact, it has been found that an ordinary “electrical” or 
“bridge”’ balance is not necessarily a telephonic balance, 
and vice vers i. ., when telephonic silence was obtained 
between two loops, yet a galvanometer on one loop would be 
affected by a current in the other loop. The contention 
of our contemporary that the disturbances were mainly 
due to leakage currents from one cable sheathing to 
another, and not to induction, because “ presumably the 
seven cores of the cable are symmetrically.disposed in the 
leaden tube," is quite incorrect, for, as before stated, paired 
conductors in a seven-core cable of the ordinary make cannot 
possibly be neutral, either theoretically or practically, to 
each other ; also leakage currents would not, it is believed, 
be neutralised by a condenser in the manner shown. 


SEVERAL investigators have shown 
that the thermo-electric power of a couple 
containing @ magnetic metal is changed 
when the junction is acted on by a magnetic field. This 
change may be due either to the stresses of Maxwell’s theory 
or to the molecular movements which produce changes of 
length in an iron bar when it is magnetised. It has been 
shown that the changes of length are not due to the Max- 
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well stresses, whose tendency is to reduce the amount of the - 


change, but rather to something in the nature of an orienta- 
tion of the particles of the magnetic metals. The actual 
change observed is that due to the difference of these two 
opposing forces. By eliminating the effect of the Maxwell 
stress the change of length due to orientation of particles 
can be determined. It has been foun:! that when a gradually 
increasing magnetic field is applied to a bar of iron, its 
length rapidly rises to a maximum and then slowly decreases, 
If а cyclic change takes place in the magnetic field, a cyclic 
change results in the length of the bar of iron, tlie ascending 
and desoending carves being non-coinci dent, ав in the case of 
hysteresis. Mr. Edward Rhoads (Phy. Rev., Dec., 1902), 
has shown that when a cyclic magnetic field is applied the 
cyclic changes of the thermo-electric power of a couple 
containing a magnetic metal correspond very closely with 
the cyclic changes of length due to the orientation of the 
particles of the magnetic metal. It would appear from these 
experiments that the orientation of the particles is the true 
cause of the change of thermo-electric power of magnetic 
metals, and not the Maxwell stresses, a conclusion which 
must be of considerable value in molecular physics, 


| OBSERVATIONS ON THE 
OHMIC RESISTANCE OF ELECTROLYTES, 
AND ITS DETERMINATION. 


By J. WRIGHT. 


THE above is a problem which is, even yet, far from a satis- 
factory solution, owing to the several reactions which occur 
in and at the electrode surface of an electrolyte during the 

e of a current through it. | 

Not the least of these reactions is that known as polarisa- 
tion, involving the presence of a layer of air-bubbles, ions, 
&c., between the liquid and its terminal electrode. It has also 
been clearly demonstrated that an alteration in the resist- 
ance of the liquid takes place near the electrodes, and is due 
to & radical change in the condition of the electrolyte forming 
a small portion of the liquid column, the resistance of 
which it is required to measure. Last, but not least, there 
is the back E.M.F., or electromotive force of polarisation, 
which is set up in opposition to the E.M.F. of the testing 
current. 

Let € be the difference of potential between two electrodes 
immersed in an electrolyte, c the current. through the latter, 
R the supposed resistance of the liquid column between the 
electrodes, and x, the electromotive force of polarisation ; 


E — E 
then n = ———1 


» and it is obvious that to determine н it 
is necessary to know the value of E, thus illustrating the 
difficulties to be contended with in the determination 
referred to in the title of this article. 

The E.M.F. of polarisation leads to a difference of 
potential at each single electrode, converting the latter, in 
point of fact, into a two-plate condenser, the capacity of 
which is considerable, and has been called the polarisation 
capacity of the electrode. 

Transitional resistance, caused by the presence of air- 

bubbles at the surface of the electrodes, may be eliminated 
by physical means, such as boiling the electrolyte with 
the electrodes in position. Very little polarisation trouble 
is met with in cases where the electrolyte whose resistance is 
to be measured is a metallic salt, and the electrodes consist 
of the metal iteelf ; thus the resistance of sulphate of copper 
or zinc solutions is approximately determinable by the 
ordinary Wheatstone bridge methods of resistance measure- 
ment, if copper ór zinc electrodes amalgamated with mercury 
be respectively employed for the purpose. Such measure- 
ments have, indeed, been successfully conducted by several 
scientists, amongst whom may be mentioned Paalzow and 
Beetz. 
; Another method adopted by the former of these gentle- 
men consisted in placing the liquid, the resistance of which 
it was required to measure, in a carefully calibrated tube, 
ending in cylinders of porous clay, which latter were them- 
selves immersed, together with amalgamated zinc electrodes, 
in wide vessels containing a solution of sulphateof zinc. The 
electrode contact was thus made, not directly with the 
solution under test, but through a secondary fluid; the 
polarisation at the meeting point of the dissimilar fluids being 
extremely slight, was, together with theresistance of the porous 
clay extremities, eliminated by taking a series of observations 
with tubes of varying length. 

Wheatstone and others adopted a rather novel but crude 
method for the determination of the resistance of electro- 
]ytes. Two electrodes were immersed in the fluid and a certain 
current was passed through. The distance between the 
electrodes was then decreased, and the current brought down 
to its original value by inserting resistance into the circuit, 
the value of the added resistance being taken as a measure of 
the unknown resistance of the fluid. As before observed, 
this method is inaccurate, a8 an equal condition for the elec- 
trodes cannot be guaranteed in both cases. 

Ewing and MacGregor's method consisted in enclosing 
the electrolyte in a tube with enlarged ends, in which were 
inserted the electrodes. The whole arrangement was con- 
nected as опе arm of a Wheatstone bridge system, the two 
fixed arms being made of bigh resistance, and a highly sen- 
sitive galvunometer was employed to obtain a balance, such 
that very small momentary currents only were passed 
through, the liquid. 
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One of the most common methods, however, which has 
been adopted by many experimenters, consists in enclosing 
the electrolyte in a tube, and immersing two platinum elec- 
trodes therein at a definite distance apart. A uniform 
current is then passed through the fluid column, and the 
difference of potential between the two electrodes compared 
with that between two pointe on a standard and homogeneous 
slide wire, included in the circuit and carrying the same 
current. The capacity of the electrometer, if such be used 
for the test, must be small compared with the polarisation 
capacity of the electrodes, or a sensitive, high-resistance, 
reflecting galvanometer in conjunction with small currents, 
may be used for the purpose. The effects due to a possible 
polarisation E.M.F. are eliminated by taking readings for 
two different directions of the current. 

Bouty's method, which resembles that of Paalzow, is an 
attempt to eliminate the polarisation trouble by adopting 
liquid terminals consisting of & metal, zinc, immersed in & 
solution of its own salt, zinc sulphate. The apparatus con- 


Fic. 1. 


sists of an insulating tube, T, fig. 1, coiled into a double 
spiral as shown, to render it non-inductive, and terminating 
in two enlarged ends or cups, a, b, into which dip one limb 
each of the two siphons, S, 8. The remaining limbs of the 
siphons are immersed in the liquid in two porous vessels, 
P, Pa, which are themselves placed in solutions of sulphate 
of zinc, w, contained in troughs. In each of the latter is 
also placed an amalgamated zino plate, Zn, which provides 
the means for terminal connection to exterior apparatus. 
The spiral tube, т, is bodily submerged in а bath, n, pre- 
ferably of oil, which, during the test, is maintained as nearly 
as possible at a constant temperature. The tube, cups, 
siphons, and porous vessels are filled with the electroly 
whose resistance it is required to measure, and the cross 
sectional area of the cups, siphons and porous jars, com- 
pared with that of the spiral tube proper, is such as to 
render negligible the resistance of the column of liquid con- 
tained therein, it being only 0°001 of the resistance of theactual 
spiral column which it is required to ascertain. The potentio- 
meter method is adopted for the test, a Lippmann electro- 
meter being employed for the purpose. The terminals of the 
latter are connected to the two zinc plate electrodes, and 
the resulting displacement restored to zero by an adjustable 
derived circuit, consisting of a resistance box, over which 
there is a suitable fall of potential created by a battery con- 
nected across its terminals, The arrangement thus resolves 
itself into a species of potentiometer. 

An even more direct application of the potentiometer 
principle to this measurement in practice has lately been 
successfully instituted by Carl Hering, and was described by 
hira in a paper read before the American Institute of Elec- 
trical Engineers. The apparatus employed for the purpose 
consists of a rectangular tank, built of insulating material, 
such as waterproofed wood or ebonite, and very carefully 
coastructed as to homogeneousness of dimensions, in order 
that the column of liquid contained therein may be of 
uniform cross-sectional area. А suitable scale is provided 
along the upper edge of the tank, T, fig. 2, and two com- 
partments, A and в, one at either end, are partitioned off 
from the remainder of the tank by porous walls. These 
two compartments serve to contain the main terminal elec- 
trodes, c and d, the object of the porous partitions being to 
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prevent the products of decomposition from altering the 
nature of the electrolyte under test. Since the latter only 
involves the actual column of liquid bounded by the two 
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porous walls, v and №, the electrical resistance offered by the 
latter, and the fall of potential at the main electrodes, are 
immaterial, and may, in point of fact, be comparatively 
high, without interfering with the test. A suitable direct 
current is passed through the liquid in the tank, from the 
secondary battery, B; it must be of known value, and be ma in- 
tained constant during the test; to this end the ammeter, c, 
is introduced into the circuit. To ascertain correctly the 
difference of potential between any two given points in 
the liquid column, it is obvious that, at the moment of 
measuring, there must be absolutely no change in the current 
flowing in that particular section of the column, as other- 
wise & large and variable error would be introduced into 
the results. With a view to annulling any current variation, 
the two auxiliary electrodes, e and /, which are adjustable as 
regards their parallel distance apart, are connected with 
another direct source of electromotive force, E, the latter 
being 80 arranged as to oppose the current in the main 
circuit. A galvanometer, or current indicator, G, is also 
included in the auxiliary circuit, whilst a voltmeter, v, is 
connected across the terminals of the battery, k. 

All details being arranged as described above, the auxiliary 
electrodes, в and f, are moved further apart or nearer 
together, ав occasion demands, until the indication ор the 
galvanometer, G, is zero, showing that no current is passing. 
Then, given the current in the main circuit, the E.M.F. of 
the battery, к, at the moment of balance, and the length and 
cross-sectional dimensions of the column of liquid between 
the auxiliary electrodes, e and /, it is possible, by Ohm’s law. 
to deduce the actual, or specific, resistance of the liquid 
under test. Mr. Hering employed gold as the most suitable 
material for the electrodes, and, though only utilising this 
method for a practical purpose, where grest accuracy was 
not an essential, he found the figures obtained by its means 
compared very favourably with those which have been pub- 
lished from time to time by other experimenters. 

Drs. W. Stroud and J. B. Henderson employ a direct- 
current Wheatstone bridge method of resistance measure- 
ment, and overcome the polarisation difficulty by adopting 
what they term a balancing cell, i.e., an electrolytic cell, 
having the same cross-sectional area and electrode dimen- 
sions as the main cell, which contains the electrolyte to be 
tested, but embracing а much shorter column of liquid 
between its extremities. The form of cell adopted by these 
gentlemen for their experiments is very simple and con- 
venient. It consists of a rectangular trough, T, fig. 3, con- 
taining paraffin oil, which is maintained as nearly as possible 
at an even temperature during the tests. Immersed in the 
oil is a heavy rectangular block of wood, w, fitted at its 
centre with a vertical handle, by means of which it 
can be gently raised and lowered in the oil, thus agi- 
tating the latter, and assisting in maintaining a uniform 
temperature. Mounted vertically in this block are four 
test tubes, «, b, с and d, of thick glass, arranged at definite 
distances apart, and forming the termini of the two electro- 
lytic cells, being paired off, a b and cd. The tubes are 
about 6 cm. high, and 1:25 cm. in diameter, and are 
provided with horizontal outlets, ag shown, at a point half-way 
up one side. Into these openings are carefully fitted th: 
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well-ground extremities of two horizontal tubes, A, As, of uni- 
form bore, but varying length, that of a being some 30 cm., 
and of a, only 5 or 6 cm. We thus have two glass structures 


of H formation, terminal connection with the vertical limbs 
of which is obtained by equal cylinders of platinum foil, 
made of such a size as to fit inside the tubes, a, ö, c and d. 
To each cylinder is welded a short length of platinum wire, 
which is bent over, and dips into one limb each of four 
U-tubes (not shown in the figure) containing mercury. 
Extraneous apparatus is connected with the cells by wires 
dipping into the remaining limbs of the mercury tubes. The 
arrangement of the cells and other apparatus for the test 
is represented in the accompanying diagram, fig. 4, in 
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which a, В represent the main and balancing cells 
respectively ; G, a d'Arsonval galvanometer; a and b, equal 
resistances of about 2,000 ohms; E, a source of direct 
current; and с, the adjustable resistance, whereby balance is 
obtained. It will readily be seen that, given a complete 
balance, and consequently equal currents in a and B, the 
respective polarisations should be equal and opposite; with 
a testing voltage of from 30 to 40, it has been found 
possible to obtain an accuracy of 99 per cent. at the very 
least, with this arrangement. 

Suitable constants can, of course, be readily obtained for 
the two tubes, A, A,, fig. 3; for instance, by filling them 
with mercury, and subsequently weighing the quantity 
required in each case. 

The system of measurement devised by Kohlrausch is, 
perhaps, the best known and most widely recognised method 
of electrolyte resistance measurement, but ів а somewhat in- 
convenient test to apply in tbat it involves the use of a 
special bridge. The latter comprises a stretched wire some 
24 c.m. in length and a slider, a tet of non-inductive resist- 
ance coils, having values of 0:1, 1, 10, 100 and 1,000 ohms 
respectively, an induction coil and contact breaker for pro- 
ducing an alternating current, and a lever switch for con- 
troling the connections according as a galvanometer or 
a telephone is used. 

The method is that of the Wheatstone bridge pure and 
simple, an alternating current and a telephone receiver being 
substituted for the battery and galvanometer usually 
employed in such tests. A general plan of the connections 
when the main and balancing cells described in connection 
with the Stroud- Henderson method are adopted for the test, 
is represented by fig. 5, in which a and B represent the cells 
as before; a, b, the two remaining arms of the bridge; с, the 
adjustable arm, or portion of the slide wire ; c the induction 
coll ; and T the telephone receiver. 

The efficacy of this test is based upon the assumption that 
alternating currents do not produce electrolytic changes, but 
that they can, and do, produce such effects at all frequencies 
within the range of ordinary practice has been evident for 


gome time, and a very simple experiment, will serve to demon- 
strate this fact. If the extremities of a circuit carrying an 
alternating current of ordinary frequency be applied to a 
piece of pole-finding paper in the usual manner, a distinct 
marking results at one of the poles, thus illustrating that 
electrolytic action has taken place. 

Mr. Duddell has already investigated this point, and in & 
paper communicated by him to the Royal Society last year 
on “ The Resistance and Electromotive Forces of the Electric 
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Arc," he describes his experiences in measuring the electro- 
lytic resistance of a sulphuric acid cell of density 1:20, at a 
temperature of 20? C. It was not until a frequency of over 
10,000 periods per second was reached that the cell behaved 
as an ordinary non-inductive resistance, and polarisation 
errors were eliminated. 

The secohmmeter has been called in as an aid to the 
measurement of electrolytic resistance, the bridge method 
being adopted, and the commutators of the secohmmeter so 
adjusted that a reversal of the galvanometer connection is 
secured alternately with two consecutive reversals of the 
battery current. It is, however, open to the same objection 
as the Kohlrausch method, in that, with the speed normally 
attained, the reversals of the testing current are not suffi- 
ciently frequent to prevent polarisation errors from creep- 
ing in. 

Summing up these various systems, it would appear that 
the greatest merit and possibility of accuracy belong to 
that devised by Mr. Hering, though the alternating current 
method, with high frequencies, suggests a field for further 
investigation. 


LIQUID FUEL FOR ELECTRICAL STATIONS. 
By W. H. BOOTH. 


JusT at present the question of liquid fuel is very much in 
evidence, and to the layman it presents itself in a manner 
somewhat convincing. There is, however, a very consider- 
able lack of the sense of proportion in many who discuss 
the question of liquid fuel without a sufficiently full know- 
ledge of facta. 

In Great Britain alone over 200 million tons of coal are 
raised each year. In the United States the amount is stiil 
greater. The present production of mineral oil is a mere 
fraction of the 773 millions of tons of coal produced in the 
world. Glowing accounts appear from time to time of the 
appearance or discovery of gushers which spout many 
millions of gallons of oil before they can be brought under 
control. It is as though the waste of this oil were abso- 
lutely necessary. All who bore for petroleum hope to find 
a gusher ; one would imagine that with a prospect of doing 
80, the upper end of the bore pipe would be provided 
with a stop valve of ample size to pass the boring tools, 
and with a ready fixed handle of sufficient length to close 
the sluice from a distance, so as to prevent needless waste. 
These tales of gushing wells seem to point to as foolish 
a procedure as the original Chinese method of preparing roast 
pig by burning down a house. There exists, also, among 
those who have oil to sell, a habit of raising prices as soon 
as & demand has been created. Such an instance recently 
occurred where a prospective oil user, who had based his 
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calculations upon a price of 328. per ton, found that he was 
expected to pay 658. 

Similarly, when Holden's system was applied to some 
South American locomotives, the price of oil was raised as 
soon ав all the engines were known to be fitted. In that 
instance the sellers reckoned without their host, and in 
ignorance of the mechanical details of the system, and felt 
much aggrieved when the engines all ran out on coal alone. 

Liquid fuel has undoubted advantages in many cases, and 
probably nowhere could it be used to better advantage than 
in an electric light station. 

One of the principal advantages of oil is ita high calorific 
value per pound. This, with the best oils, is double the 
capacity of the inferior coals, and 30 per cent. better than 
the best coal. The ease with which it can be stored and 
moved from point to point is an advantage. It can be 
fired mechanically, makes no ash or clinker, can be burned 
at maximum rate,’or entirely shut off in a moment. Further, 
a very large power of boilers requires very little labour in 
the stokehold. 

Petroleum consiste of a very large variety of constituents ; 
these are gaseous, liquid or solid. The gas is marsh gas, 
CH,, and at once disappears ; the lighter liquids are very 
volatile, and finally, there are solid bodies at the end of a 
long series of liquids of varying degrees of volatility and 
specific gravity. 

The chemical formulae which cover all the constituents of 
petroleum are C, Ham and C, Hen +a These formule 
continue throughout the whole range from marsh gas 
CH, onwards, 

The Texas oil is used chiefly as it is found. 

The Russian oil is used in the form of astalki or residuum, 
the proportion left after distilling off the lighting and 
lubricating oils. Much of the American oil is also used in 
the form of residuum. 

The proportion of carbon in all the liquids used as fuel 
varies very little from 84 per cent., the hydrogen amounting 
to 16 per cent. There is little else, so that petroleum is 
practically all combustible. 

It may be laid down as a well-established rule that there 
is at present only one way to burn liquid fuels for steam 
raising, and that is by atomising the fuel in company 
with a sufficient amount of air around each atom. 
In order that the oil may atomise freely, it should be 
deprived of its viscidity. This is readily done by heat, and 
brings with it the further advantage that any water in the 
oil mure easily separates out of hot oil than out of cold oil, 
first, because the heated oil being more limpid, offers less 
resistauce to the freeing of the water; and, secondly, 
there is greater expansion of oil than of water due to 
heat, and the water gains a relatively greater specific 
gravity. 

Warming is done by means of a steam coil, and it may be 
merely local warming in the vicinity of the take-off valve in 
the tank. It is essential that water be fairly well separated, 
because if it comes through the burners in any quantity it 
may extinguish the fires, and the next following oil is apt to 
ignite very explosively. _ 

In storing oil there is always apt to be some vapour given 
off, and an empty tank ought not to be entered with a 
light. 

Though not nominally of double the calorific capacity of 
average fair coal, oil is found in practice to be worth double 
the price of coal, owing to the labour-cost which it saves. 
This is as regards marine service, for the oil can be carried in 
ballast tanks, and paying cargo is carried in the coal bunker 
space. 

For land purposes, of course, these latter considerations 
do not weigh, and the relative value must be based on the 
performance ratio of about 16 to 10, together with the 
economy of labour, cleaning, ash cartage, &c. 

Above and beyond all these things, however, is the power 
which liquid fuel gives of immensely increasing the steam 
production of a boiler at short notice. 

In general practice a steam boiler is designed with a given 
ratio of heating surface per unit of fuel burned. Any re- 
duction of this ratio is accompanied by a poorer performance. 
Less steam is produced per pound of fuel consumed. A 
reduction of the heating surface ratio does not, however, 
reduce the performance in anything like the same ratio. If 


a large demand for ‘steam is made upon a boiler for a short 
fraction of its working hours, it may be cheaper to consume 
fuel at a high rate for a fraction of the time than to employ 
two or even three boilers at normal rates during a fraction of 
a day, the extra boilers remaining idle during the reat of the 
day, albeit when the heavy load is past these extra boilers are 
retired hot and full of energy. The saving by the first 
method is very considerable in respect of space occupied, 
buildings and capital cost generally, and if not carried too 
far it will outweigh the fuel cost of the short run at heavy 
output. 

For this system of working, coal can, of course, be em- 
ployed. Coal, however, cannot be fired at abnormal rates 
with special ease. A mechanical stoker does not readily 
increase ita rate of working. The better forms of stoker— 
on the coking principle—find it very difficult to put their 
whole grate surface into the new and forced condition. The 
sprinkler class again do not work so well at abnormal rates. 
Coal combustion is only to be regulated by draught intensity. 
With oil the rate of supply is instantly variable to suit the 
steam required, and a boiler can be rapidly put under its 
fullest output rate of work. With boilers of the small 
tube type especially, their small water contents enables the 
engineer to leave them standing cold to within a short time 
of maximum output. Oil is then turned on, and in a few 
minutes the boiler is in full work. When a boiler is already 
at work the mere turn of a handle puts it into its maximum 
steam-producing condition. 

As soon as the demand ceases the oil can be turned off and 
the normal coal fire continued or the boiler laid off entirely. 
By means of liquid fuel great elasticity i8 possible. 

Ina lighting station the load factor is very usually about 
12 per cent. That is to say, about one-eighth of the plant 
is, on the average, at work all the working hours. 

This excessive misproportion is remedied to any desired 
extent by means of accumulators, but it is not yet com- 
mercially economical to instal so high a proportion of battery 
power as to enable the power plant to run at steady load all 
day. The peak of the load, however short in duration, 
cannot be surmounted without the aid of power, and it is to 
the height and small duration of the maximum load curve that 
the poor load factor of a lighting station is due. Accumu- 
lators for heavy output of short duration greatly improve 
the load factor, but in any case the number of boilers at 
work to tide over the peak is several times the mean 
number. 

If by means of liquid fuel, boilers can be heavily 
pushed for two, three, or four hours, the capital outlay on 
boilers will be much reduced. When the various points are 
taken into account, the boiler scheme that will probably 
suggest itself will be, first, some boilers of Lancashire type, 
economical and steady steamers ; secondly, large tube water- 
tube boilers with a moderate water contents and large 
grate urea, and with efficient steam driers or superheaters. 
These boilers can he heavily forced with some sacrifice of 
economy, but the priming due to heavy forcing must be 
eliminated by a good superheater. This is essential 
to economy. Thirdly, small tube boilers of very 
small water capacity, capable of being heavily forced, 
delivering their steam preferably sbove water level in 
the steam drum. If all these boilers are fitted with oil 
sprayers, the maximum demand for steam will be met with 
the minimum of capital outlay. 

It is a common fallacy to suppose that boilers of small 
water capacity respond most readily to a sudden demand for 
steam. The claim is, it is true, often mude for water-tube 
boilers. Nothing could be more erroneous. 

When a boiler is at work under full pressure, the whole of its 
water is at the temperature which corresponds with the pres- 
sure. Any addition to the furnace activity cannot add to the 
heat contents of the boiler, unless the pressure is allowed to 
rise; obviously, therefore, given the continuance of the same 
pressure, the boiler of large water contents will answer to an 
urged fire, just as rapidly as a boiler of no water contents. 
When boilers are standing at rest, however, and cold, the 
boiler which contains least water will, ceteris paribus, 
become most quickly hot. Such a boiler, as for example the 
Solignac, which holds almost no water, can be made by aid 
of oil fuel to produce its muximum power in a few minutes 
after lighting up. 
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In this respect oil has a very decided advantage over solid 
fuel. To secure a good fire with solid fuel there must be a 
thick bed of incandescent fuel on the grate, and this can 
only be built up with comparative slowness, and when its 
duty is over it remains a more or lees wasted force. With 
oil, bowever, the maximum fire is instantaneous, and the only 
drawback is the cold brickwork of the setting which 
must become hot before the maximum furnace duty is 
attained. | 

For ordinary economical work the number of heat units 
that a boiler can absorb per square foot of heativg surface 
will not be changed when liquid fuel is employed, except so 
far as liquid fuel can possibly be burned without smoke 
more easily than solid hydrocarbons such as coal, and that 
therefore the heating surface is maintained clean and free 
from dust and soot, and therefore more efficient. But mere 
evaporative efficiency must not be allowed to overweigh the 
overall, or commercial, efficiency. Exactly what governs 
the relation between evaporative and commercial efficiency 
cannot be stated positively. Indeed, commercial efficiency 
alone should be considered as the true basis of design. It 
may, however, be stated in general terms that plant which 
is on duty for long hours may probably be designed to work 
more economically as regards fuel than plant intended to 
work very short hours. 

Let it be assumed that the boilers which are economical 
of fuel have an efficiency of 72 per cent., and that the small 
highly pushed boilers are run at 60 per cent. efficiency for 
three hours. 


do, we shall arrive at the conclusion that approximately the 
calorific value of a fuel in actual duty done will not differ 
much from the chemical ratio of air required in the com- 
bustion process. The large amount of air per pound of oil 
arises from its large percentage of hydrogen, and it is the 
large capacity for oxygen possessed by hydrogen which 
renders the theoretical temperature of combustion so nearly 
alike that of carbon, in spite of hydrogen’s high calorific 
capacity. | 

As regards the production of petroleum, that of the 
United States in the year 1901 was 69,889,194 barrels, 
valued at 665 million dollars. If each barrel is assumed 
to contain 360 lbs., or, say, six barrels per ton, the 
total tonnage will be 11,565,000, and the value, therefore, 
something under 23s. per ton, or practically $1 per barrel. 
Thus the weight of the oil produced in the United States is 
about 5 per cent. of the weight of coal, or, say, 74 per cent. 
of the calorific capacity. After the removal of lighting and 
lubricating oils, the amount of fuel oil remaining will be 
quite small as compared with the coal output. In the 
absence of figures of the Russian and other yields of oil, it 
may be assumed that the total oil production of the world 
is less than 5 per cent. of its coal production. Any idea of 
entirely displacing coal must be out of the question, unless 
the yield of oil be increased beyond any present prospect, 
and the use of fuel oil must therefore be undertaken with 
common sense caution, and not in any wholesale manner, to 
the expected exclusion of coal. | 

At the samé time, when the limitations of the subject are 
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Dr. Tommasi’s New ELECTROLYSER AND ACCUMULATOR. 


Then, in course of a year, coal is wasted which represents 
12 per cent. difference of efficiency lost for three hours 
daily. ! ! 

To enable this loss to be avoided, there would be so many 
thousands of pounds extra capital cost in boilers, buildings, 
&c., and where oil is not employed, so much more labour 
cost as compared with oil. Properly equated at a suitable 
rate of interest and depreciation, the relative value of the 
alternative systems may be found after the manner of the 
Kelvin law, applied to cable work. In many stations the 
extra labour for the heavy duty period must be difficult to 
arrange satisfactorily. Men ure probably employed more 
hours than they really work, and where it may pay best to 
use coal for 10 hours, the labour cost may make it cheaper 
to use oil for 4 hours of a peak load even if, in mere fuel 
cost per unit, the oil is more expensive. Recent trials with 
liquid fuel show that there is still much to be done in 
reducing the air supply. The air required to burn 1 unit 
weight of carbon is 114 units, An ordinary oil fuel requires 
fully 15 units with, of course, the additional excess as with 
solid fuel. But with oil fuel there ought to be detter mix- 
ture of air and fuel, and therefore better combustion with 
less excess of air. 

i. If we regard air as the fuel and coal or oil as the 
sustainer of combustion, as we have a chemical right to 


recognised, it cannot be denied that liquid fuel lends itself 
to certain conditions as to steam raising which must render 
it extremely valuable and of great convenience. Marine 
work and electrical work are, раг excellence, the two lines 
along which liquid fuel appears likely to advance most 
successfully. 


A NEW ELECTRIC ACCUMULATOR. 
By DR. D. TOMMASI. 


Tun plates of this accumulator consist of a leaden frame 
containing a very large number of layers, also of lead, placed 
very close together so as to retain the active material and 
convey the current into every part of it. These layers are 
arranged in groups of seven, placed alternately vertically and 
horizontally. By this arrangement the expansion of the 
plate occurs in both directions at once, and consequently it 
is much less appreciable. : | 

Each plate is divided into 81 compartments 15 mm. 
square, each containing, as has been said, seven layers. 

The layer in the centre of each compartment is fitted with 
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a little leaden ring in order to allow of the passage of the 
electrolyte and its diffusion through the active material. 
The plate is provided on both surfaces with a diagonal 
sheet of lead, which enables the current to pass directly into 
all the empty spaces in the plate, and which is kept in its 
place by the different layers crossing these empty spaces. 

The active material obstructing the little rings placed in 
the middle of each compartment is removed, so that the 
electrolyte can easily come into contact with every part of 
the active material. This arrangement thus avoids the 
formation of concentration currents, by virtue of the 
perfect diffusion of the electrolyte throughout the mass of 
active material. 


The constants of this accumulator (Model T 5) may be 


summed up as follows :— 


Number of plates 25 we. od saa 5 

» positives .. з ate seš m 2 
Length of the plates in millimetres sss .. 140 
Breadth ,, et 8 i is . 140 
‘Thickness ЛР gos id lun nu T 3 
Duration of the discharge in hours... ТА iis 5 
Mean difference of poteutial in volts X was 1:9 
Output in amperes ... ss 885 ise eee 6. 
Capacity in ampere-hours ... T кез .. 28 
Power in watts si eds аз ss . 114 
Energy in watt-hours bei = ves . 0415 
Output in amperes per kg. of effective plates*  ... 3:8 
Capacity in ampere-hours per kg. of plate . 1775 
Power in watts per kg. of plates eas dig 71 
Energy in watt-hours per kg. of plates ... . 337 


* Two positive and two negative. 


At the rate of 1 ampere per kg. of plates there is a 
working capacity of 36 to 38 ampere-hours, or 22 to 24 
available ampere-hours per kg. of plates. 

The writer has devised an electrolyser for the prepara- 
tion of spongy lead to be used in accumulatcrs. This 
apparatus consists of a rectangular trough containing 
а solution of double acetate of lead and sodium, with the 
addition of certain compounds, the object of which is to 
lessen the electrolytic resistance of the bath and to prevent 
the formation of peroxide of lead. In this bath are immersed 
two anodes of lead; between these anodes is placed the 
cathode, which соовіѕіз of a metal disc to which can be im- 
parted a rotary movement. The disc is not entirely sub- 
merged in the bath, but merely one segment of it, so that 
each part of the zone to be wetted is alternately iu the air 
and in the liquid which serves as the electrolyte. "That part 
of the disc that is entirely out of the solution passes in the 
course of its rotary movement between two rubbers in the 
form of scrapers, the object of which is not only to remove 
the spongy lead“ as it is produced, but also to depolarise 
the surface of the diec. Channels made for the purpose 
receive the metal detached from the dirc and convey it into 
а receiver. | 

The electrolytic lead presents the appearance of a spongy 
mass, consisting of a number of little crystals which are 
very light and very plastic. The lead in this state consti- 
tutes an excellent active material for accumulators of any 
type, and particularly for the Tommasi accumulator de- 
scribed above. In fact, the great plasticity of thia lead 
renders its application to the electrodes of accumulators an 
‘easy matter, and its extremely divided state renders it 
eminently suitable for being transformed rapidly into per- 
oxide of lead under the influence of the electric current. 


= 


REDUCING THE MEASURED DR OF A LAID 
SUBMARINE CABLE TO 75° F. AND 
ATMOSPHERIC PRESSURE. 


By J. RYMER-JONES, Telegraph Steamer Silvertown, 
San Francisco, U.8.A. 


Tuar the measured DR, multiplied by the length, and 
reduced to 75° from the mean temperature (whether calcu- 
Jated from the CR or observed by temperature soundings) 


* When the lead contains silver, this metal, being insoluble in 
the batb, is deposited on the bottom of the trough in a perforated 
receiver placed there to collect it. 


and corrected also for the mean pressure, will not give the 
true DR per N.M. at 75°, and st atmospheric pressure, is, no 
doubt, known to most experienced cable electricians ; but 
there are many who are unaware of the fact, and more still 
of the method of arriving at the correct value from the 
measured DR. 

That it is not more generally understood is due to the 
remarkable fact that none of the best known text-books on 
electrical testing deal fally with the solution of this problem. 

In their excellent work on * Submarine Cable Testing,” 
p. 96, Messrs. Fisher and Darby do indeed point out that 
to correct the measured DR of a laid cable to 75° by the 
coefficient for the mean temperature, does not give even an 
approximately correct result, but no formula is given from 


which to obtain the true value. In the equally practical 


and valuable text-book, entitled ** Electrical Testing," Mr. 
Elton Young not only refers to this subject, but seta forth 
8 formula for correcting the DR for different temperatures. 
It is practically the same as that given by Mr. H. R. 
Kempe, in his * Handbook of Electrical Testing," which 
has justly won for him & world-wide reputation among 
electricians, and to which I shall refer later on. 

The question is one of great importance, as will be evident 
by first considering the following example of a cable, having 
a uniform DR and CR throughout its length аё 75? F., and 
equally coiled in two tanks of water having widely different 
temperatures, but where no correction for pressure is re- 
quired :— | 


- DR (Megs) - - - CR (ohms). - DR. 
Parts. arci Total. esi | NM. | Total. , мМ. 1 1 
‚м. | 
200 | 55 | 1.000 2,400 1200 75° | 10000: 


The same cable when a + b are at widely different temperatures 
bat at the same pressure ; 


a 100 10: |0°10000 1,000 1,200 12°00 | 75° : 1:0000 
b | 100 143·14 0-00699 изн 1,109: 11:09 , 40° 143140 
| 200 |9347 0 10699 2,3909: 11:545! 57:5? poc 


The mean temperature calculated from the CR | 
aud the DR coefficient, are ... fa 15 . . 57 55° 3769 
which latter gives for the whole cable 


arb] 200 |2480] ... [4960] „„ „„ 


This apparently low DR рег N.M. (4960 Q), as reduced 
from the mean temperature, would reasonably make anyone 


ignorant of the real cause imagine that the cable insulation 


had fallen ; whereas it entirely arises from such a reduction 
to 75° being incorrect. From the above example it will be 


evident that dividing the measured DR (9°347%) by the 
coefficient (3:769) for the mean temperature gives a very 


much lower result (27440) than separately dividing the 


DR of b (143-149) at its sea temperature (40° Е.) by its 
corresponding DR coefficient (14:314), which gives a value 
of 100, and then calculating the true DR of this section 
at 75? in circuit with the additional 100 N.M. which has 
been tested at 75?, and therefore should have no coefficient 
applied to it. The difference—as shown in the table—is 
that between 496 Q and 1, 000 Q per N.M. 

Next consider the case of a cable laid in varying depths 
where the bottom temperatures consequently differ, and 
where & correction bas al&o to be made for the effect of pres- 
sure in increasing the DR. 

Suppose the cable to be divided into several parta, as in 
fig. 1, each of a length depending on the occurrence of a 
marked change of depth in which it is laid. 


A | B C D E F | G 
| | | 
Fia. 1. 


The bottom temperatures for these depths are best obtained 


from a curve plotted from temperature soundings at various 
depths along the route, so as to give a tolerably approximate 
bottom temperature for intermediate depths where no 
temperatures have been taken. 

The coefficients for pressure are obtained from the following 
formula :— 


Depth in fathoms x 2:676 x 0°00023, 
the increase in the DR'per megohm being 0°00023 for every 


e 
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pound pressure, and the weight of sea water per fathom, 
2:676 lbs. 


Let 4,, Be, Ce, &c., be the respective observed temperatures of these 


parte. 
Ap, Bj, Op, &0., be the respective sea pressures of these parts. 
Ai, Br, Cx, &., be the respective lengths in N.M. of these parts. 
Ar, Bn cr, &c., be the respective ratios obtained by dividing 
the mean DR per N.M. at 75? F. (as core) for 
the whole cable by that of each of these 
sub-divisions, as obtained from the 75 values 
in the Section Book. 


If z be the required DR per N.M., reduced to 75? F., and 

atmospheric pressure, from the measured total DR at sea 

temperature and pressure as laid; the total DR of part А at 

sea temperature and pressure will be as follows :— 

Total DRof a = Z X coeff. for a, х coeff. fora, x ratio a, (megs.); 
Ax 

and similarly the 

Total DR of в = 7X coeff. for p, x coeff. for в, x ratio n, 
BY 

Then, because the total measured DR (к) of the cable is 

equal to the reciprocal of the sum (х) of the reciprocals of 

its constituent parts at their respective sea temperatures and 

pressures, we have only to sum the reciprocals of the above 

values to obtain 8. Thus :— 


8 AE ro e + озот е + &c., 
x (coeff. A,X coeff. 4, x Ar,) г (coeff. в, X coeff. n, x B,.) 


, and so on. 


Ar B 
2222222 ⁵ AA i eL E А, 
coeff. A, х coeff a, X А, coeff. p, x coeff. n, X B, 

J^ 


8 = 
But the reciprocal of the above | viz., 1) equals the 


total DR (в) of the cable at sea temperature and pressure 
as measured. Therefore 


x 
iss A B 
— — * E. er =. — > — = k (2 
соеп. A, X coeff. A, X А, + ooet. B, X coeff. в, х B, + бе. 

from which 

Ак Ry 
z= B| — ME А — os. 2 8 ys | 

coeff. д, X cf. Ap X А, + coeff. B, X соеЁ. В, X B, + &e. | 


megohms per N.M. (1) 

Though I have never met with a complete formula 
published, I have no claim to priority,as I am acquainted 
with other electricians who have been in the habit of 
applying the same principle before I had occasion to embody 
it in a formula, for my own use, some 16 years ago. 

The following are the actual values for a cable 176:5 N.M. 
in length, laid in widely differing depths and temperatures : 


.] 


100, 180 51 | 6°2017 10-11078 | 1°11078 | 0°4922! 0:2949 
2°50; 124| 77'6 | 0:820610:00769 | 100769 0:9296  3:2520 


— | | 


176:46: 947 | 457 | | | 


Я ] fx x 

3 BIS | £ 45 32 Xie 
21 2 1} 34| 2 | йы | 52,| £9 s | Bx 
ge; g 35 83. | ses] ete [Boe] cis 

d | £x B | É ба 9 а 5 

2 S K i^ | & 

4 28 00 164 76:5 089221. 0:01015 | 101015 | 1°2532 | 24-7900 
В 900, 130 550 | 45754/0:08001|1:08001|0:7002, 2:6011 
C | 2200, 487 | 409 | 13:3669 | 029974 1:29974,0:9935| 1:2745 
D |106 96 1,401 | 373 | 17:5354 086229 1:8627911:0012] 3:2714 
E 700, 671 40 143136/|0'41293|1-41299 09179, 033751 
F 
G 


35:8610 


— — 
xu seu ccc MEM. " 
In this example s = . consequently its reci- 
1 T { 
a — can = R; where R is t 
procal : 5 e he measured 


total DR of the cable at sea temperature and pressure, viz., 
16:335 @. Therefore the required DE per N.M. (х) = 
16:335 x 85:861 = 586 megs. 

Merely multiplying the measured DR 16:335 Q by 176:5 
N.M., and correcting this value for the pressure of the mean 
depth (947 fathoms) and the mean bottom temperature 
(45°7° Е.) gives only 196 Q per N.M. at 75° and at atmo- 


spheric pressure, which the core value in the factory, as well 
as tests made immediately before paying out, show to be 
widely different from the true value. Such a low value 
might well cause anxiety to anyone unacquainted with the : 
real cause of this disparity. 

The result would have been higher still and nearer to the 
true DR per N.M. had the cable been sub-divided into a 
greater number of parts and each separately reduced; but 
the above evaluation sufficiently explains the method and its 


importance. 


A coasting cable, laid at a uniform depth and corrected for 
the mean calculated temperature and pressure, should give 
approximately the same DR as the factory value, as would 
also a very long cable in deep water where the bottom tem- 
perature does not vary very greatly below a certain depth, 
but the DR value at 75? should in this case also be deter- 
mined by correcting the deep sea and shore portion separately 
for temperature and pressure, including also in the calcula- 
tion their DR ratios (r) at 75? F. 

The value of the correction is, of course, most appreciated 
at the time when the cable is laid, as it is then important to 
know whether the insulation has fallen during paying out. 
The foregoing explanation also accounts for an apparent 
decrease in the measured DR, when the inner mass of 
a long cable, coiled in the ship's tanks, is at a different 
temperature to that of the top and bottom flakes, and of 
the outer circumference, when passing through cold or warm 
latitudes. | 

In connection with this subject Mr. J. Elton Young 
refer8 to a cable in the factory having the following different 
temperatures, and a measured total DR = 9:0 megohms :— 

23: N.M. at 62° F. coeff. 27) 
45 „ 55° Е. „ 47 DR per N. M. at 75°, 
50 F. „ 69) 
23° 45° 120: 
= 9(-27 + “7 +- is) = 320 megohms. 
This formula—as far as it goes—is correct; but it does not 
include the difference which often exists between the DR per 
Х.М. at 75° of the core of the several parts; nor does the 
correction for pressure find a place. 

As the reduction for temperature is, however, correct, it 
is remarkable that in the same paragraph (13%, p. 211) Mr. 
Young, in giving the expression for the meun temperature 
of the cable, should say tbat. its corresponding coefficient 
шау be applied to the whole length.” This statement is, of 
course, at variance with the formula he has immediately 
before given, and is incorrect; because the DR coefficient 
for the mean temperature gives, as already pointed out, a 
very different result (292° О) to that obtained by correcting 
the several parts by their coefficients separately (320* ©). 

In this instance it will be noticed that the temperatures 
do not differ very much. 

Again:—On page 219 the data of a laid cable эге as 
followa :— 


Total 


90 N. M., in 85 fms., temp =67° F.: DR at 75° —llmegs) pna 
700 „ 1,350° „ „ -—48 В. =14 „ . 75 PF 
110 „ 199 „ „ =65°F. „ -22 „ ) UB 


Mean temp. = 52° F.; coeff. = 5:931 : Mean pressure = 1,074: fms; 
coeff. = 1°776. 
«Тһе corrected DR at sea temperature and pressure will there- 
fore be 04818 x 5:934 x 1/776 = 5:072 0." 


Both theory and experiment show that this calculated 


'value, as here given, cannot be correct; for if, when the 


temperatures differ greatly, the measured DR divided by the 
coefficient for the mean temperature gives a result much 
toolow at 75? (ss already shown), it follows that the co- 
efficient (and therefore the mean temperature) is too high, 
and should not be employed to reduce the measured DR to 
its 75? value. Conversely, this coefficient gives a higher 
value than would be obtained by measurement when we 
calculate what DR the laid cable will have by applying the 
mean bottom temperature coefficient to its true 75° value. 
Each portion must be corrected separately, for temperature 
and pressure ; and the ratio (г) for the DR per N.M. should 
also be included in the full formula—see equation (1). 

In dealing with this subject Mr. Kempe also furnishes a 
correct formula for reducing the measured DR of a cable, 
laid in different temperatures, to 75° in sections; but he 
follows it with the remark that instead of correcting each 
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section from its actual to the required temperature, in the 
way shown, we could assume that the whole length had & 
temperature which was a mean between the two actual 
temperatures, and correct the resistances by the coefficient 
(both for conductor and insulation resistance) corresponding 
to that mean temperature" (6th edition, p. 475, Section 
553). | 

Strictly speaking, the same principle of correcting the DR 
for different temperatures in sections applies also to the CR. 
For if 7m is the measured conductor resistance, then the 


ORperN.M.at75?F.— 7" ohms; 
mU ð ͥ! NETS M 
| coeff. of A, — coeff. of Be 
but, in the case of the conductor the increase for 1? F. is so 
small (0-22 per cent.) and so nearly proportional to the 
increase of temperature, that the employment of the co- 
efficient for the mean calculated (or observed) temperature 
gives practically the same result as when the CR of each part 
is reduced separately. Hence the latter calculation may be 
dispensed with, so far as the conductor is roncerned. With 


regard, however, to reducing the measured DR to 75°, the 


very rapid increase (8 per cent. per degree F.) as the tem- 
perature falls—or 36 times as much as for copper—intro- 
duces a very serious difference in the result when the 
coefficient of the mean temperature is employed, instead of 
reducing each part separately by its own coefficient. 


QUADRUPLEX TWO-STAGE AIR COM- 
PRESSOR. 


A QUITE new form of air compressor has been perfected 
by Messrs. Reavell & Co., Ltd, of Ipswich. It 
features of such novelty as to make it quite a distinct step 
in advance in air compression. 

In the first place, it is direct-driven by an electric motor. 
In the machine inspected and tested by us, the compressor 
is double, each compressor consisting of four two-stage 


Fic. 1.— TRR REAVELL MoroBR-DBIvEN AIR COMPRESSOR. 


cylinders set round a ring casing, and connected each by its 
own rod to one crank. As the cranks of the two machines 
are at an angle of 45°, there are eight waves in the curve of 
moments, and the only fly-wheel energy required to convert 
the turning moment curve into a nearly true circle is that of 
the armature of the motor itself. This feature makes the com- 
pressor of peculiar interest at present. In mining work 
especially, it is far better to carry an electric cable round а 
mine than to carry air pipes from & compressor on the sur- 
face. Usually, however, a compressor is so long and 
ungainly, that there is no convenient room in which to place 
it. The new compressor is so compact, and occupies so 


little space, that it can be placed near the working face, and 
the air used directly from the compressor. 

The latest machine is designed for pressures of 100 lbs., 
and upwards. The large cylinders are placed next the crank- 
pin, and the small cylinders are cast ір one with them. The air 
is first compressed between the two pistons, the ratio of which 
is 4 : 1, 80 that the compression in the first cylinder is three- 
fold. All the air-delivery valves of each cylinder are alike, 
and consist of a light steel cup in a gun-metal case. The 
necessary valve area is given in any case by varying the 
number of valves employed—not their size. Thus the valves 
are wholly interchangeable, and no error can be made in 
sending off spares. The cylinders are set round a ring casing 
containing water. The air compressed in each first-stage 
cylinder is sent through copper worms to the second-stage 
cylinder opposite, thus effectually cooling it before the second 
stage. It is then delivered to an annular passage communi- 
cating with the delivery ports in the ring frame. The whole 
compressor is carried on two long bearings, with the motor 
between, the shaft of which is finished to form coupling 
flanges to connect to the compressor sbafts. The crank-pins 
are lubricated from an external oil feeder. | 

Clearance is reduced to à minimum, an important feature 
in high-pressure work. A common method of testing com- 
pressors is to set them to work pumping up a reservoir from 
atmospheric pressure to 80 or 90 lbs., or other selected 
pressure. This system is wrong, both theoretically and 
practically. Messrs. Reavell’s method is first to fill an inter- 
mediate reservoir to the full test pressure, and then to allow 
this to escape through a valve into the measuring vessel. 
The compressor always pumps against the maximum pres- 
sure, and the full loss of the clearance space is thereby set 
against the compressor. In spite of this, however, the 
efficiency in free air isover 90 per cent. of the piston displace- 
ment. Leakage of air past pistons and valves is the com- 
monest loss in compressors. In the Reavell system the piston 
ring is cut and turned to the cylinder and is kept against it 
by two spring rings, the cut joints of the three rings not 
coinciding, and leakage is a minimum. 

There are two systems of governing employed, according 
to the class of work to be done. With pneumatic tools the 

air: pressure must be kept as regular as 

possible, and the motor is governed by an 

ож | automatic field regulator controlled by 

the pressure of air and arranged to vary 

the speed of the motor to suit the 
pressure. | 

For colliery work where a considerdble 
range of pressure may be allowed, there 
is an automatic starting and stopping 
device arranged to run the compressor at 
full speed until the air reservoirs are filled, 
and to stop it until the pressure has 
fallen to the minimum. The system of 
regulation to be employed depends upon 
the nature of the machines to be driven 
and the regularity of the pressure that is 
n ; 
The regulator is símply an air cylinder, 
with a heavy weight and lever. If а limit 
of 5 lbs. pressure is fixed upon, the air 
cylinder and weight are proportioned to 
act at that limit to throw the field switch 
over the stops of ita rheostat, or a portion 
of such stops. The device acts very well: 
with 5 to 10 lbs. pressure variation, the 
motor will range from half to full speed, 
thus varying the air supply from 150 to 800 cb. ft. per 
minute. The pistons are all single-acting only, but, never- 
theless, the crankshaft turning moment is never reversed. 

The removal of a bonnet or flange in the ring casing 
opposite each cylinder enables every valve to be got at for 
removal. Each connecting rod can also be removed at a 
given position, and the whole of a quadruplex compressor 
consists simply of two moving parts to each line of cylinaers, 
namely, the connecting rod, and two pistons, cast together, and 
of the crankshaft, valves and casing, and all moving parte 
are alike and interchangeable. Indeed, the four connecting 
rods of cast-steel are simply boréd out as one four-armed 
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spider, their eyes bored in a jig on a face-plate, and the four 
rods are then separated by slitting the boss into four 
segments, which become the crank-pin ends of the rods. 
The main bearings are carried in à removable shell, and can 
be changed at any time, so putting the compressor into 
accurate alignment automatically, as though new again. 

Ring oiling is provided, and the whole machine is 
calculated to run a long time without attention. 

(me of these two-stage compressors designed to give 
300 cub. ft. of air per minute gave the following resulta :— 
One end alone was tested. The first stage cylinders were 
10 in. diameter x 443 stroke, and the speed 240 revolu- 
tions per minute. A vessel of 37 cb. ft. capacity was 
filled in 874 seconds through a throttled resistance of 82 Ibs. 
per square inch. This represente 18877 cb. ft. per minute, 
the volume swept by the piston being 154 cb. ft., and the 
efficiency therefore 90:3 per cent. These and the following 
figures have been confirmed by Mr. W. Н. Booth at a recent test. 

Another test made on the very usual method of pumping 
the air into & vessel at atmospheric pressure only and 
finishing at a pressure of 82 lbs. gave 145°6 cub. ft. of 


free air at 242 revolutions per minute, the time taken being 


90 seconds, The piston volume being 155'1 cub. ft., the 
volumetric efficiency is 94 percent. It 
will be observed that by this method of 
testing the efficiency of a bad machine 
with large clearances would come out 
very much better than by the first 
method. The fact that so little difference 
is found between the two methods in 
the testa of the Reavell compressor is 
evidence of two important facts —first, 
that the clearance space is very small ; 
and, secondly, that there can be practi- 
cally no leakage past the pistons or 
valves. 

The second method, of course, is 
wrong, for it does not represent the 
conditions under which compressors 
work in practice, and it enables a poorly- 
designed compressor to show resulta that 
would not be secured under constant 
pressure conditions. 

The reason why clearance space is 
so detrimental to economy arises, of 
course, from the fact that this space is filled with air at the 
pressure of compression; when the compressing piston 
retreats to take in a fresh charge of air, the clearance air 
expands to atmospheric pressure, and if the clearance 
is large, may entirely fill the cylinder at that pressure. 
Clearance thus determines the maximum pressure that 
it is possible to attain. Thus a clearance of 5 per cent. 
will limit the maximum compression to 20 atmospheres, 
and will render the compressor very inefficient at a much 
lower pressure than that. At low pressures a little clearance, 
more or less, is of very much less importance. Hence the 
benefit of two-stage compression. In a two-stage com- 
pressor, with 3 per cent. clearance in the first cylinder, and a 
first stage compression of 3 atmospheres, the loss will be 


9 per cent., the clearance air occupying, when at atmospheric 


pressure, three times the clearance space. The clearance of 
the second stage is of les importance, but should not be 
abnormal, and atteation should always be paid to reducing 
it to а minimum. 


CORRESPONDENCE. 


Mr. Swinburne's Dynamo. 


Referring to your excellent remarks on Mr. Swinburne's 
Presidential Address, I was surprised to read that tue idea 
of applying the vernier principle to dynamos was new to 

ou. 
: About 10 years ago a fellow student (named Casson) at 
the Central Technical College suggested it to me. | 

I attempted to apply it to the so-called “unipolar,” or 
commutatorless type of dynamo (as well as to ordinary 


dynamos and continuous current transformers), во as to 
obtain a sufficiently high voltage for ordinary working, and 
thus banish the commutator “for ever,” as St. Patrick 
banished the snakes and toads from Ireland. 

But a difficulty at once presented itself. 

In continuous current machines of any type the brushes 
remain fixed relatively to the field, and if the field is caused 
to rotate (on this vernier principle) at an enormous speed, 
the brushes must rotate at the same speed, unless they and 
the commutator are worked on the vernier principle also, 80 
that the points of contact rotate as quickly as the. field. 
Hence I concluded that the idea was impracticable. 

However, this conclusion is apparently incorrect, and Mr. 
Swinburne is to be congratulated for pointing out this 
method of increasing the output of dynamos, and I hope 
also of dispensing with the commutator. 


Holywood, co. Down, December 22nd, 1902. 


Ad. H. F. 


| Gas Engines for Central Stations. 


In the interesting article on gas engines for central 
stations in your issue of December 19th I notice that the 


| i 
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generating costs at King's Lynn and Leyton are quoted, 
presumably as typical of a producer gas station. 

But are not these figures a great deal higher than they 
should be? | 

I believe Mr. Dowson claims to run gas engines of 
50 B. H.P. and upwards by his producer plant for 1 lb., or 
less, of anthracite per brake horse-hour, and I think it is 
generally admitted that this is substantiated in practice. 

Now, anthracite pea-nuts cost about 238. per ton delivered 
in London siding, which corresponds to 8 lbs. of fuel for. d. 
(anthracite peas are a little cheaper, but, as a rule, not so 
suitable as the pea-nuta). 

With a reasonably efficient electric generator, therefore, 
the consumption of coal should not exceed 2 lbe. per unit 
generated, which would bring out the fuel cost per unit 
generated at 25d. only. 

But these costa of King's Lynn and Leyton are given at 
98 and 68 respectively; whence arises this great dis- 
crepancy ? 

Even if, as I suspect in the case at King's Lynn, the 98 
representa fuel cost per unit sold instead of per unit generated, 
there is still a big loss to be accounted for somewhere, and 
the important point is, where ? 

Producer Gas. 

[Our correspondent has, perhaps, overlooked the fact that 
in electric lighting stations, with the usual low power factor, 
the plant cannot be run continuously at full load. The coal 
consumption with first-class steam plant is not uncommonly 
6 to 10 lbs. per unit generated.— Eps. ELEC. REv.] 


A Suggestion. 
As the combined transmitter and receiver for the telephone 
—attached to the latter by cords—is becoming of comm: n 
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use, it is desirable to have a short name for the combination. 
It has been variously styled— 
бы жү 1. The transmitter. 
2. The receiver. 
3. Hand-combination. 
4. Micro-telephone. 
And several other undescriptive and inappropriate names. 
I would suggest for consideration— 
“ The converser,” 
being the apparatus by which the user converses with his 
distant correspondent. 
H. W. Jenrey, | 
Telegraph Engineer and Chief Electrician. 


| Commonwealth of Australia, 
Telegraph Engineer’s Branch, General Post Office, 
Melbourne, November 25th, 1902. 


Canopied Cars. 


It was a curious coincidence that the letter from ** Progres- 
sive Manager" on ** Runaway Cars" and the illustration of 
the Huddersfield ** D.-D. саг” with a cover should appear 
simultaneously in the same issue of our * guide, philosopher, 
and friend," because just having read on one side of the 
page on which his letter appeared, and in which he states 
that in his * opinion Bellamy’s latest edition—tbe new roof 
canopy—gives cars an ungainly, top-heavy, and unattractive 
appearance,” my first glance at the illustration of the car, 
which is on the other side of the page, gave me the impres- 
sion that it was an ordinary D.-D'er.," carrying the body 
of another of its type, which had been the victim of a 
collision, and had, in being jerked off, lost ita lower extremi- 
ties—the wheels—and had then been hauled up on the top 
of its relative, which converted the latter into a resemblance 
of a funeral hearse carrying the remains to the cemetery (car 
shed) for the obsequies. | 

In my opinion it has not only an unattractive appearance, 
but really looks as melancholy as the solemn equipage just 
alluded to, and a scriptural inscription on the ends (having 
in mind the possibility of collisions), such as “ Abandon 
hope all ye who enter here,” would be admirably appropriate. 

I cannot believe that the manager can have perpetrated 
such a monstrosity ; it must be the result of the influence of 
his committee, or members of it, after a “ deputation spree 
(which are so frequent and so eagerly sought after) to 
Liverpool. 

Retrograde. 


The Sugden Boiler. 


The article published in the ELECTRICAL REVIEW of 
19th inst., illustrating and describing © Sugden's ” improve- 
ments in water-tube boilers does not explain what means, 
if any, are provided for working the boilers without 
superheat. 

In all central stations it is frequently desirable to run the 
boilers without superheating, as, for instance, where a 
battery of boilers are all supplying steam to a main header, 
it is found that three out of five boilers give the degree of 
superbeat required. 

The boiler can be easily fitted with a bye-pass or equalis- 
ing valve, so that the amount of superheat may be regulated, 
but under various circumstances it is occasionally necessary 
to work without superheat. 

Might I also suggest that in conjunction with the 
straightening of the headers, these and the uptakes should 
be enlarged, so as to give a carrying capacity nearly equal 
to that of the total number of horizontal tubes expanded 
into each. 

This would completely remove any tendency to restriction 
of circulation and improve evaporation and efficiency. 

The Sugden boiler is, in my opinion, a combination of 
the principles embodied in the Babcock-Wilcox and Stirling 
boilers, with improvements on both. 

J. C. Stewart. 

Partickhill, December 29th, 1902. 


[We fear that the large headers proposed by our cor- 
respondent would be considered unduly cumbersome. As 


regards superheat, the boiler can be arranged to employ 
mixtures with saturated steam, if necessary, to moderate the 
degree of superheat. 

Of course, the position of the superheater is the weak 
point in all water-tube boilers of this type, but it is rarely 
indeed that it need be out of circuit. About 10° Е, of 
superheat are lost for each metre length of steam pipe, so that 
Err.“ heat is not apt to reach the engines. — Eps. ELRC. 
REv. 


Supplier and Consumer. 


Referring to your article in last week's issue under the 
heading“ Supplier and Consumer,” in which you refer to 
our case, it appears to me that your legal correspondent has 
not fully grasped the import of this. 

He has overlooked, or was not aware of the fact, that tbe 
Finchley Urban District Council only saved themselves from 
a general injunction restraining them from interfering with 
our wires by filing a “ rejoinder” in the High Court, in 
which they disclaim any right to interfere with wires 
stretched across highways, provided they are erected in 
accordance with their bye-laws, and with the consent of the 
adjoining owners, and provided the Council do not possess 
the fee simple of the road in question. 

Therefore, broadly speaking, this case confirms previous 
rulings that the consent of the highway authority is not 
necessary for the stretching of wires across highways, for as 
a rule they do not possess freehold rights: only so much of 
the surface and soil is vested in them as is necessary for the 
purposes of the road. | 

Of course, if the local authority have at any time 
purchased a strip of land for road widening, and have taken 
а conveyance of it, they become the freeholders thereof, and 
as such possess freeholders’ rights up to the sky; if they do 
not possess the fee simple, their jurisdiction does not extend 
beyond the zone of reasonable user ; 30 ft. has been held to 
be beyond their jurisdiction. 

I may add that the question as to whether the Finchley 
Urban District Council are, or are not, possessed of the fee 
simple of the particular highway in question, still awaita 
settlement in the Appeal Court. 


For the Finchley Electric Light Co., Ltd., 
M. W. Woops. 


London, December 23rd, 1902. 


Electrolytic Meters. 


Would you allow us, as manufacturers of motor-meters, 
a few words in reply to the communicated article on 
* Electrolytic Meters " appearing in your issue of December 
19th last. 

We take it that this article is written by some one directly, 
or indirectly, interested in pushing the sale of electrolytic 
meters, and, accepting the motto **live and let live," we are 
willing to make full allowance for the appreciation of the 
would-be seller, but we think that some of the statements go 
a little beyond ordinary trade appreciation. 

For instance, the direct statement that Beecham’s pills 
are worth а guinea a box may be passed, whilst an equally 
direct statement as to their particular action or otherwise on 
the system would have to be challenged. So the statement 
that “ there is nothing messy in the operation of refilling 
a Bastian meter," and that the voltage drop is ** practically 
negligible,” and that they are “infinitely superior to any 
motor-meter in prime cost and permanent accuracy,” may 
be safely left to the discrimination of the buyer. But the 
statement that motor-meters are wasteful, and the reflection 
on the length of their life, and the suggestion that their 
price compares unfavourably with the electrolytic meter, 
goes a little beyond fair play in the direction of depreciating 
competitors. 

As a matter of fact, our motor-meter consumes no cur- 
rent, and so far from involving a fall of 2} volts, does not 
involve so much as ha)f a volt, and there are thousands of 
our meters that have been in constant use for the last 10 
years, and are still quite serviceable. It appears to us, 
therefore, that it is a little anticipating the future to say 
that & meter which has only been known to the public for 
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Bbout three years, has a longer life than one which has been 
in constant use for 10 years. Whilst as to its accuracy, it 
is a well-known fact that this entirely depends on the con- 
dition of the chemicals used. It is frequently assumed that 
all electrolytic meters are accurate. This assumption is 
apparently based upon the maker’s staterrenta, or upon 
results of isolated experiments on selected samples. Its 
acceptance can only be due to the fact that electrolytic 
meters cannot be tested for accuracy by the easy and effective 
means that are applied to motor-meters. 

The fact is, electrolytic meters of various kinds have had 
repeated and lengthy trial. The older types have failed, and 
at present we can only predict the fature from the past. 
The modern electrolytic meter is a new thing, like all 
new things it is on its trial, and at present no more can be 
said than has been said for many other new meters that have 
since retired to the scrap, namely, that it offers many inte- 
resting possibilities. 

For Chamberlain & Hookham, Ltd., 
JosHua Brown, Secretary. 


Birmingham, December 24th, 1902. 


[We have pleasure in affording our correspondents an 
opportunity for putting forward the other side of the ques- 
tion. We wish to point out, however, that to the best of 
our knowledge the writer of the article in question is quite 
disinterested in the matter, and is not connected with the 
manufacture of electrolytic meters. Farther, the article 
was specifically confined to small consumers’ installations.— 
Eps, ELRC. REV. | ! 


Re Single-Phase Electric Railways. 


Our attention has been called to the letter appearing in 
your issue of the 26th from Mr. J. W. Hall in which we are 
charged with having made incorrect statements with regard 
to what he calls his Aydraulic variable speed gear. Mr. Hall 
appears to be under a misapprehension, for our letter to you 
had no particular reference to his gear. In fact, of the oil 
variable speed gears described by Mr. Swinburne, we were 
most impressed with that given in fig. 7 of his paper, which 
is not Mr. Hall’s gear. 

Tt is hardly necessary, therefore, for us to refer to the two 
points as to which Mr. Hall would correct us, as they appear 
to lie in his imagination only. 

We gather from your correspondent’s concluding remark 
that he did not share with us the good fortune of hearing 
Mr. Swinburne deliver his address, otherwise he would have 
appreciated the difference between the oral and the printed. 


Geipel & Lange. 
December 30th, 1902. 


OZONE WATER PURIFICATION WORKS AT 
WIESBADEN-SCHIERSTEIN.* 


Ix order to demonstrate the practicability of the application 
of ozone for the commercial purification of water, Messrs. 
Siemens & Halske some time ago put down an experimental 
plant at Martinikenfelde, the results of which were so suc- 
cessful that the methods there worked out have now been put 
Into operation on a large scale at Wiesbaden. Wiesbaden in 
the past has been supplied with two water systems, one for 
dietetic and the other for manufacturing and other purposes. 
The source of the latter supply is at Schierstein, and it is this 
which is now to be treated by the new process, so that in the 
future both supplies can be combined for all purposes. 

The plant put down has a capacity of 250 cb. metres per 
hour, bat as the normal demand is only 125 cb. metres, 
the plant is divided into two parts so that only in excep- 
tional cases is it necessary to-run both halves ; asall parts are 
interchangeable, it is possible to use part of one half with 
part of the other in case of the breakdown of any detail. 


— — —MM—— шл h — 
е Compare article by Dr. Gg. Erlwein in (7 ; | = 
1902, No. 19. y Ur. Gg. Erlwein in Gesundheit, Vol. xxvii, 


The works are divided into three parts, the engine room, 
ozone chamber and sterilising room. 

In the engine room are two 60-H.P. condensing locomo- 
tive engines, two alternating, and two continuous current. 
belt-driven generators, and the continuous current motor- 
driven water pumps and air blowers. Of the 60 H.P. avail- 
able, 27 H.P. is required for the generation of ozone and 
22 н.р. for the pumps. 

The alternating current is converted to the necessary high 
voltage by six step-up transformers, from whence the cur- 
rent flows to 48 ozone generators. These generators 
are divided into two sets of 24, each fed by three trans-. 
formers, and are arranged on shelves, one above the other. 
The generating apparatus used is of the Siemens-Halske 
metallic tube type, the characteristic construction of which 
is that one of the discharging surfaces is cooled by circulat- 
ing water. The apparatus is contained in cast-iron cases 
with plate-glass sides, so that the “ silent discharge can be 
clearly seen and any disturbance at once detected. 

The ozone generator proper consists of eight glass tubes 
in parallel, cooled by water, and eight concentric metallic 
tubes covered with a coating of an ozone-proof material. 
One pole is formed by the glass cylinders, which are con- 
nected firmly to the outer casting, and earthed by the cooling 
water, while the concentric metallic cylinder is the other. 
This construction results in great safety in working, so that 
during the running any apparatus can be taken out and 
replaced with ease. Each apparatus weighs about 80 lbe. 
(40 kgm.). 

The air passes into the ozoniser undried, from thence to 
the sterilisation towers, whence, after passing through the 
falling water, it returns to the ozoniser again. By means 
of an automatic valve, enough fresh air is taken in to make 
up for the oxygen used up. 

The supply of water to the sterilisation towers is controlled 
by a valve which shuts off the supply directly anything goes - 
wrong with the supply of ozonised air to that tower. The 
towers are about 4 metres high, and contain a layer 2 metres 
thick of coarse gravel, through which the water is caused to 
trickle, meeting the ozone from below. 

In order to avoid the possibility of any disturbance of the 
proper action of the plant, causing unpurified water to get 
through, a very complete system of safety devices is employed. 
As soon as one of these devices acts, an indicator is thrown 
down on the central indicator board in the engine room, and 
а bell is caused to sound. 

À no-current automatic device is included in the primaries 
of the transformers, on the action of which, dueto failure of 
the electric current, an electrically-controlled water valve is 
closed, shutting off the supply of water to the towers in series 
with that transformer. 

The ozonised air flowing through the pipe acts upon a 
hanging vane, which is kept up by the normal pressure ; 
should the latter fall, the vane descends and makes an elec- 
trical contact, which likewise shuts off the water supply to 
the particular part affected. Every ozoniser is provided 
with an indicating device and alarm signal, which acts should 
a short circuit occur due to water leaking from the middle 
to the lower part of the apparatus. This device is very 
simple, and consists of a strip of filter paper stretched by 
means of a spring and resting on the glass bottom of the 
chamber; ав soon as this paper gets wet it is torn, and 
contact is made in the alarm circuit. 

O wing to several circumstances the Schierstein- Wiesbaden 
installation does not offer a fair opportunity for the deter- 
mination of the comparative costs of the ozone process ; but as 
far as can be at present determined, allowing for interest on 
capital and depreciation, and assuming a production of 
250 cubic metres per hour, they amount to 0'254. per cubic 
metre. Assuming а production of 125 cubic metres per hour 
(i.e. 50 per cent. reserve plant) the costs are 0:284. per 
metre. 

As regards the chemical and bacteriological character of 
the water, the results obtained are excellent, and confirm 
those previously obtained—that the process gets rid of 
absolutely all pathological bacteria, and that non-pathological 
harmless bacteria are reduced to mere traces. 

This result, that the harmful bacteria are more sensitive 
to the sterilising action of ozone than the harmless ones, is 
the great advantage of the new process over the old sand 
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filtration, as in the latter, the diminution of the number of 
bacteria present takes place in the same proportion with all 
germs, thus leaving some dangerous sorts still in the water. 

With the starting of the Wiesbaden works, water purifica- 
tion by means of ozone has entered into actual commercial 
work and rivalry with the older existing processes. Besides 
the above-mentioned sanitary advantage, the space required 
for the plant is very small, and the possibility of the exact 
control and continuous testing of every step is given. 

If all that the process promises is realised, there will be 
no doubt of its future success, especially in those places 
where only surface drainage can be relied upon for the water 
gupply. C. C. G. 


THE CONTINENTAL ELECTRICAL 
INDUSTRY. 


A BankING CREDIT OF £1,500,000 ғов FivE Yrars. PROPOSED 
TEUTONIC COMIINATION FOR THE RUSSIAN MARKET. 


Tur question of constituting a syndicate of European makers of 
incandescent lamps has engaged attention for a long time past, but 
the protracted negotiations between the interested firms in Germany, 
Austria and Hungary, which countries were proposed as the limit 
of the combination at the outset, have proved abortive. It was 
intended as the main idea of the scheme to divide the various 
markets among the different works for the purpose of securing 
economy in freights, customs duties and agency expenses, and at 
the same time effect a moderate increase in prices which, on their 
present basis, severely affect the makers. Rightly or wrongly, the 
failure of the negotiations is attributed to the attitude of some of 
the German makers who were opposed to the restriction in the pro- 
duction which the scheme would have imposed upon them. 


GERMAN COMPANIES AND MATTERS. 


The Allgemeine Elektricitits Gesellschaft, of Berlin, has come 
forward with a reduced dividend for 1901—02, although the distri- 
bution is satisfactory in view of the general condition of the elec- 
trical industry, and has fulfilled the anticipations of the Stock 
Exchange in Berlín. It is at the rate of 8 per cent. on a capital of 
£3,000,000, as compared with 12 per cent. on the same amount of 
capital in 1900—01, 15 per cent in 1899—1900 and 1898— 99, and 
15 per cent. on £2,350,000 in 1897—98. The gross profits, which 
are given in one lump sum without any details, amount to 
£349,848 for the past year, being a diminution of £186,480 as com- 
pared with the preceding year, and of £265,870 as against 1899— 
1900. The net profits are £281,702, aa compared with £486,930 and 
£535,760 in the two previous years respectively. The result for 
the year has been arrived at after making the usual provision for 
depreciation—the machinery, tools and patterns, together with the 
125 German and 267 foreign patents, were entirely written off in 
earlier years— but nothing has been placed to the reserve fund on 
the present occasion, whereas over £73,000 was devoted to this 
purpose a year ago, £75,000 in 1899, and £50,000 in each of the two 
preceding periods. The company’s report attributes the crisis in 
the industry to investment in unprofitable undertakings, deficient 
examination and over capitalisation of these undertakiugs, unjusti- 
fied extension of manufacturing works on the baeis of orders given 
by themselves for their own enterprises, and, therefore, only 
occurring once, and the ext3nsion of business and sale organisations 
beyond the measure dictated by the basis of manufacture. It is 
submitted that the importance and future of the electrical industry 
will not be diminished by these causes, but, on the contrary, that 
new markets might be opened up by greater assiduity, 
although an immediate recovery could only take place with great 
difficulty. The report states that the first thing to be done is to 
determine without any reserve the disproportion between produc- 
tivity and consumption, and it suggests in regard to the consolida- 
tion of the industry that a more intimate connection between the 
large firms can scarcely be avoided when the sale prices of manufactures 
have again been brought to a remunerative level, but a warning is 
expressed against any undue haste being made in this direction. 
It was inevitable, the directors remark, that the company should 
suffer from the depression, but the position would have been much 
worse if, in opposition to public opinion and individual interests, 
they had not expressed and followed a business policy for the past 
five years based upon the anticipation of a reaction. This policy 
consists in precautions for having available considerable cash or 
liquid means, in the establishment of strong, visible and internal 
reserve funds, the complete writing off of the manufacturing plant, 
a multifarious system of manufacture and the cultivation of foreign 
business. The company is, therefore, n> longer so dependent upon 
the inland conditiou of business as formerly, because it has invested 
considerable capital ia remunerative undertakings which staud in 
the books at a low figure, whilst the securities issued by the 
company in different markets have also proved protitable. The 
available means at disposal are said to amount ќо £1,350,000, of 
which the greater portion is in cash and the remainder in securities 
which can easily be realised. The activity of the works is regarded 


‚ав relatively satisfactory, the number of persons employed, which 


amounted to 17,361 two years ago and 14,644 12 months ago, having 
risen to 14,897. The report, which mentions that the output of 
dynamos and motors is represented by 211,861 H.P., as against 
268,100 H.P., next refers to the success of the Nernst lamp, of which 
hundreds of thousands are now said to be in use, to the work accom- 
pliehed in wireless telegraphy and to the inauguration of the con- 
straction of motor cars in the cable factory. 

The Continental Co. for Electrical Enterprises, of Nuremberg— 
as was mentioned in a Reuter telegram a few weeks ago—is 
reported to have concluded an agreement with an English syndi- 
cate, composed of firms ranking as authorities in railway matters, 
for the construction of an overhead railway in London on the 
Langen suspended system as in operation between Elberfeld and 
Vohwinkel. It is said that the projected railway, which is to be 
11 miles long, is to proceed from the “periphery right into the 
heart of the City," but as the Berlin 7'age^lat/ naively points out, 
the details concerning the exact route are withheld, in order that 
“the acquisition of the land for the line may not be rendered diffi- 
cult." Fancy buying land before seeking Parliamentary powers! 
The syndicate, which bas to pay a definite sum for the use of the 
Langen patente, will undertake the construction of the railway on its 
own account at a cost of £2,000,000, and the agreement also provides 
for one-half of the plant and equipment being supplied by the 
Continental Co.'8 parent, the Schuckert Co. 

The directors of the Schuckert Co. have had a petty squabble 
among themselves respecting collective or individual signature on 
behalf of the company. As four of them considered that their rights 
were prejudiced by the majority insisting upon collective action in 
this respect, they have resigned office, but it appears that the position 
assumed by the other directors was justified by the alteration in the 
statutes which was made at the general meeting held last August. 
A considerably more important matter than this is to be found in 
the attitude of the banking syndicate which has guaranteed the 
credit of the Schuckert Co. and the Continental Co. for several 
years past. The syndicate has now approved the financial plans of 
the two companies, and decided to grant for a further fixed period 
of tive years the necessary credits required for the completion of 
all the enterprises of both companies. Not only so, but in conse- 
quence of the satisfactory information furnished by the directors, 
the banking syndicate has renounced its right to security being 
offered by the companies. The significance of this arrangement, 
which cannot be terminated until the expiration of five years, will 
be understood from the fact that in the past the total credit placed 
by the syndicate at the disposal of the companies has amounted to 
£1,500,000 per annum, and this sum will henceforth be available 
without the apprehension of withdrawal at the end of each year, as 
in the earlier periods. Оле of the immediate results of the new 
agreement is apparently found in the decision of the companies to 
at once establish a new company to take over the transfer of the 
concession obtained for the erection, equipment, and working of a 
large central station in Warsaw. The Schuckert Co. was under the 
obligation to proceed with the works or forfeit the sum of 200,000 
roubles, and the former alternative is now the order of the day. 

The Accumulator Co, of Berlin and Hagen, whose withdrawal 
several months ago from the syndicate of German storage battery 
makers is reported to have led to the collapse of this combination, 
has issued a remarkable circular. which at first appeared to relate 
to Germany, but which actually concerns the purcnasers of the 
company's type of cell (the Tudor battery) in other countries. The 
circular deals with a profit-sharing scheme for the company's trade 
customers in a manner which is novel, at all events in Germany, if 
not in other countries. After setting forth particulars of rebates 
to be allowed on sales, and the percentage of which will increase in 
accordance with an augmentation in the value of the net turnover, 
the circular discusses the question of participation of clients in the 
company's net profits. The scheme is based upon the deduction 
from the gross profits of the whole of the working aud other 
expenses, and provision for depreciation and the allocation of 6 per 
cent. as interest on the company's capital ; whilst out of the balance 
then remaining 25 per cent. is to be distributed among customers in 
the proportion which their respective net sales bear to the total net 
turnover of the company. The latter's balance-sheet cannot be 
objected to by customers who will also have no right of inspection 
of the business books. Ia return for participating in the scheme, 
the obligation is placed upon .clients to sell and recommend orly 
the company's manufactures; other productions can only be selected 
by express permission of the company. It was reported on 
November 14th that these conditions had already been accepted as 
a whole by the Allgemeine Co. and Siemens & Halske, and by the 
Schuckert Co., with the proviso that other types of batteries might 
be dealt in, but on the following day the company hastened to 
депу that any such or similar agreement had been proposed to 
German customers. The scheme, the company proceeded to remark, 
had served as the basis of negotiations exclusively for foreign 
transactions. With this explauation the matter ends for the 
moment; but even if the compauy is able to earn 6 per cent. on 
the share capital, it is incomprehensible that the directors would 
be able to devote any portion of the net protits to the purpose of 
distribution among 1t8 customers to the apparent detriment of the 
ghareholders. 

The Watt Accumulator Works Co., of Berlin, has issued ite 
liquidation balauce-sbeet for the period ended June 30th, 1902. 
It shows a deficit of £73,984 on a capital of £75,000. The Phiebus 
Electricity Co., which is also said to be in liquidation, has increased 
its debit balance of £5,000 to £44,900 during the past year on a 
share ?apital of £65,000. The Electrical Industry Co., of Carlsruhe, 
which underwent reorganisation at the beginning of this year, has 
terminated its financial period with a paper balance of £16,000. 
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RUSSIAN AFFAIRS. 


The probability of a working agreement being arrived at by the 
German companies which are represented by agencies or companies 
in Rassia, and having exclusive reference to the Russian market, is 
engaging the careful attention of the native electrical firms. Among 
the Teutonic companies which cultivate trade across the Eastern 
frontier in this manner are Siemens & Halske, the Union Co., the 
Allgemeine Co., and the Helios Co. One Russian journal has gone 
so far as to state that the agreement, which proposes to regulate 
the production and introduce uniformity in prices for the Russian 
market, has actually been concluded, and that the effects of the 
arrangement are already being considered in the circles interested 
in electrical undertakings in that country. The journal submits 
that in any case a salutary influence may also be expected on 
Russian electrical enterpriees from the operation of such an agree- 
ment, or at least in regard to those which are directly connected 
with German companies. Apparently the Russian organ has 
anticipated events, seeing that inquiries made of the leading com- 
panies in Berlin have elicited the statement that the agreement 
“bas not hitherto been brought about.” Inferentially this reply 
implies that efforts are being made to arrive at an understanding in 
the matter, although the question of regulating production for an 
external market seems somewhat dubious. 

The contract which has just been placed in St. Petersburg for the 
supply of lead-covered cables for the municipal telephone system in 
that city has evoked indignation on the part of the Russian works 
wbich competed for the order. It appearsthat the greater portion 
of the contract, which was thrown open to international competition, 
has been given to the Rheydt Cable Works Co., of Rheydt, Rhine- 
land, through the intermediary of its Hamburg representative, who 
was present in St. Petersburg at the time. It is possible that the 
whole of the order would have been secured by the G -rman company 
had it not been, among other reasons, the desire of the municipal 
authorities not to allow the two Russian works domiciled in St. 
Petersburg, which submitted by far the highest tenders for the 
cables, to retire empty-handed from the contest. Hence it is that 
the Rheydt Co. has been given the order for two-thirds of the con- 
tract, and the remaining third is being equally divided between the 
two Russian works. Before the competition was settled and when 
the native firms found that in consequence of the low prices offered 
the contract was likely to be given to the German company, the 
two Russian works immediately reduced their quotations to the 
Rhenish figures, snd this is probably the principal reason for a 
part of the order remaining in the country. The dissatisfaction of 
the Russian cable makers at the course of events has now found 
expression in a movement which has as its object the making of 
representations to the Minister of Finance in favour of & consider- 
able advance in the Customs duty on foreign cables, which already 
stands on a high basis. 

The Russian Schuckert Co., of St. Petersburg, has in no way 
fulfilled the anticipations which were entertained a year ago. At 
that time the accounts showed net profits amounting to 143,516 
roubles, which would have sufficed for the payment of a dividend at 
the rate of 5 per cent., but it was decided to reserve the balance for 
the following year. This precaution has been justified by the 
results of the past year’s trading, which, after taking into con- 
sideration the profit brought forward, exhibit a loss of 13,600 
roubles. 

The Russian Lahmeyer Co., which incurred a loss of 130,000 
roubles in 1900-1, has also closed the past year with a deficit of 
118,000 roubles. 


BUSINESS NOTES. 


Some Schmidt Superheated Steam Tests.—Mesars. 
Easton & Co. send us some test records of an engine 14 in. x 49 in. 
b.p. and 28 x 36 l.p. cylinder run with and without superheat. 
The pressure in each case was about 100 lba., the power 117:4 and 
166 for saturated and superheat respectively, and the apparent 
economy 37:5 per cent. Probably part of this was due to better 
Іова conditions, but no doubt can exist that most of it was due to 


the 102" of superheat, the coal per horae-power-hour dropping from . 


375 to 2:34. Ot course this is a case of an old engine using a con- 
siderable amount of steam—perhaps rather wet steam —which is 
now supplied with steam of undoubted dryness. With saturated 
steam one can never tell how much water is really going over to the 
engine; superheat cores all that, and there are plenty of cases where 
steam hardly superheated at all, will show an enormous economy 
over steam, which may be 10 or 15 per cent. wet. Tne thermometer 
will not indicate if steam is wet, or how wet it ia, but it will 
tell us when it is not wet, and how much it is removed from wet- 
ness. This ів, of course, a positive gain due to superheat, and 
properly to be credited to a superheater. 


Brooke’s Oil Extractors.—Messrs. Holden & Brooke, 
Ltd., of West Gorton, have recently received, amongst other orders 
for the Brooke’s patent completely automatic system of oil extrac- 
tion, instructions to supply a plant of 4.500-н.р. capacity to 
the Metropolitan Electric Supply Co., Ltd., London, and one of 
4.000-H.P. capacity to the New Kleinfontein Mines in the 
Transvaal. Each of these plants is to be equipped with Holden and 
Brooke’s patent automatic discharger for ejecting the collected oil 

vacuum. 


Electrical Wares Exported. 


Wrex икома Deo. 247TH, 1901. | енк внина Dec. 20RD, 1902. 


Alexandria .. Value £67 Adelaide ee Value £13 
Auckland .. a M E. 18 Alexandria .. x is 21 
Boca. Teleg. mat. - ais 80 Beira P бя s 04 
Bombay v i 2 . 151 Bombay - T «s T 225 
T Teleg. mat. .. oe 60 Buenos Ayres 25 as .. 325 
Boulogne © F i 59 Calcutta... s s ee 40 
Buenos Ayres is oe e 36 Cape Town .. T T s 29 
77 Teleg. mat. 546 | А Teleg. mat. .. os 70 
Cadiz. Teleg. cable . 209 Channel Islands "я 21 


Caioutie  .. € s . 888 Christiania. Teleg. wire as 81 


Cape Town .. E % .. 415 Colombo x Я T 01 
Channel Islands .. ase .. 810 Delagoa Bay - Ea A 10 
Chinde se ee ee ee 12 Durban oe . ee ee 659 
Colombo i s s . )28 i Teleg. mat. 85 .. 3,25 
» Teleg. mat. .. .. 128 A Teleg. plant . . 2,107 
Copenhagen. Teleg. wire 49 East London ve vA .. 1.403 
Durban ie is ws ee 705 Flushing. i E» xi 25 
East London xw as S 177 Gibraltar. E - ёз 73 
Halifax. Submarine cable .. 4,200 Halifax  ... m 2 ee 22 
Hong Kong. ee > ‚ 242 Hobart sx m es .. 915 
Melbourne .. Hong Kong .. А 9 7 16 


ee ee ee 580 . *9 
Teleg. wire. .. 4,100 Kure. Ships’ telegraph .. 140 


Rosario is s as 35 Launceston.. : 17 
a Teleg. mat. . 429 Lisbon x NC is .. 180 
$5 Teleg.instruments .. 393 55 Teleg. mat. vs ae £0 

Rotterdam. Teleg. wire Madras T РЕ 88 16 

Santiago s. ids .. 105 Mauritius. Teleg. mat. а 72 

Santos © 25 ЕР . 265 Melbourne .. M ea ке 177 
эз Teleg. mat. „ 114 Mombassa .. ss 2s vd 76 

Singapore .. ёа vs és 17 Montreal .. is ә is 86 

Biockholr: Teleg. cable ee 167 Nagasaki 135 a is 81 

Sydney és Ке - . . 6/9 New York .. s vs x 79 

okohama .. “+ <a .. 160 Ostend s si T 62 
Perth ay 105 

Port Elizabeth .. 283 

Rio de Janeiro .. ss - 5 

Rotterdam. Teleg. wire Vx 56 

Shanghai .. m ag twee 792 

Stockholm. Teleg. wire . . 174 

Sydney „ .. 161 

Trinidad  .. ES ace . H 

Wellington. Тее. wire .. 3,782 

i Teleph. mat. . 925 

Zanzibar - ox ‘ 45 
Total ee £23,839 Total ee 417,885 * 


Foreign Goods Transhipped. 


Value £800 | Calcutta. Elec. apparatus Value £18 
Halifax. Elec. mat. hx 64 
Melbourne. Teleph. goods .. 87 


— — 


Total ee ee ee #169 


— 


Melbourne. Elec. mat. 


/ 


Electrical Wares Exported. 


Wx ENDING Deo. 318т, 1901. | WEEK ENDING DEC. 20TH, 1902, 


Adelaide  .. aie . Value £514 Amsterdam .. РА .. Value £40 
Alexandria .. . 86 Bombay. Teleg. mat. .. . . 828 


ee ee 1 
Buenos Ayres. 'Teleg. mat, .. 100 Bordeaux vs .. 28 
Calcutta A әд v. . . 1,287 Calcutta НЕ " . 2,671 
Cape Tow .. x ie . . 190 Cape Town .. i. А 0480 
Channel Islands .. y .. 150 " Teleg. mat. .. 1,705 
Christiania. Teleg. wire as 51 Colombo sa ‚> - 22 
Coiombo  .. T i» oe 10 Durban EN ví га ae 13 
Copenhagen we as “ce 84 Fremantle .. és T .. 975 
5 Teleg. wire.. n 44 Madras T s РА oe 24 
Durban «x is m . 852 Melbourne .. T oe T 18 
Fremantle .. s M . 686 Nagasaki. .. se € re 18 
Hong Kong .. T ee PES 80 Osaka. ә : . 8359 
Madras - i v» аа 80 Penang. Elec. light cables 175 
Melbourne ‘a a <a 95 Perth - V A . 1,118 
" Teleg. wire.. .. 675 Port Elizabeth  .. ii oe 172 
Perth Vl UR e ee 14 Rio de Janeiro #8 " 21 
Rio de Janeiro ae .. 120 Singapore. Teleg. cable . . 82,670 
Singapore .. s "T .. 179 Sydney ron a‘ „ 134 
Sydney ee i» 1 .. 849 | 
Total а £5,496 Total 240,959 


Electrical Prospects of St. Thomé and Principe. 
Consul Nightingale, in his report on the trade and commerce of the 
Province of St. Thomé and Principe, just published, states that 
some of the houses in the town of St. Thomé are lighted by elec- 
tricity supplied by & private concern, which also runs an ice factory, 
the same engine being used to generata the electricity as is used to 
make the ice. He thinks there is no reason why the plentiful water- 
power at hand should not be used in the place of steam. Some of 
the plantations, he remarks, have their own installations of electric | 
lighting, and he has been informed that & complete system of elec- 
tric traction is being put down on one of the more important 
estates, supplied by a German firm. With the large amount of 
water-power which is distributed all over the island, electricity 
should, he is of opinion, be generated at a small expense, and it 
might prove remunerative to an expert, were he to pay a visit 
especially to advise the planters as to its practicability. The island 
is also badly in want of some better means of transport than the 
primitive bullock wagons and black carriers at pregent in vogue. 
Here, again, Consul Nightingale thinks an engineer, who has had 
experience in similar countries, might be able to give most valuable 
advice as to the best system to adopt, whether that of a light rail- - 
way, or aerial transport. Catalogues, he states, are all very well for 
quoting the prices of tools, &c., but when it comes to & question of 
quoting for the installation of a light railway, or an electric power 
station, then the presence of the practical man is required to give 
an estimate of the cost on the spot. An hour's conversation is 
worth more than months of correspondence, and many planters ` 
would no doubt be glad to embrace any system which could be 
proved to them to be an economical factor in working their estates. 
All the principal rocas" are connected with the town of St. Thomé ' 
by telephone, and the West African Telegraph Co. have a station 
there, and also at the island of Principe. 
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Lathe for Electricians.—The accompanyiug illustra- 
tion shows a 44-in. x 4-ft. screw-cutting tool room and electrician's 
lathe (Standard A 1 model), the smallest of a series, as made by 
Mr. Wiliam Н. Astbury, of Wheeler Gate, Nottingham. It is 
claimed to be neat and compact in design, and to retain the leading 
characteristics of an English lathe. An important departure, 
however, is the mounting of the gap bed upon a subetantial 
rectangular pedestal, or column, fitted internally with shelves for 


THE ASTBURY LATHE. 


storing, and protecting from damage the “ tackle " belonging to the 
machine, the combined dead weights of the column and contents 
tending greatly to increased accuracy of work, by lessening the 
chatter and vibration when in use. The upper surface of this 
column also lends itself admirably to form a solid beariog of ample 
lengtb, and rigidly supports the bed directly under the gap—its 
usually weakesc point. It is stated that owing to the peculiarity 
of the design, beavier cuts and stiffer jobs can be more satiefactorily 
dealt with than on an ordinary 44-in. lathe. 


The Underfeed Stoker.—The Underfeed Stoker Co, 
of 31, Walbrook, Е О., have sent us particulars of tests made of their 
stokers fitted to some 8 ft. x 28 ft. Lancashire boilers at the May- 
bank station of the Potteries Electric Traction Co. There are four 
boilers in all at this station with 38-in flues, constructed to the 
specification of Mr. W. H. Booth, without cross water pipes. The 
salient features of the comparative tests by hand, and by stoker, 
are, that the consumed in 8 hours was respectively 6,384 and 
5,656 lbs., от 22:15 and 19 6 lbs. per square foot per hour. The CO; 
produced was 96 and 134 per cent, the evaporation was 54,056 
and 56,177, or 8:46 and 993 lbs. per pound of ooal from and at 
212° F., and 8:97 nnd 10 59 per lb. of combustible, also from and at 
212°. The increased duty per pound of coal is 176 percent. A 
further test at 30*6 Ibs. of coal per square foot of grate per hour gave 
12:8 per cent. of CO, 9:34 Ibs. evaporation per pound of coal from 


and at 212°. This underfeed stoker is fed centrally by a helix in a 


trough. The grates which flank the trough have a sharp incline to 
each side, and consiste of flat bars overlapping like roof slates, the 
air blown in coming between the bars and blowing over tbe surface 
of the grate, so that no air rises too directly through the fire. The 
air is forced by a fan, and the stoker works without smoke 
production. 


Würtemberg (Germany).—Dr. Frederick Rose, His 
Majesty's Consul at Stuttgart, in his rsport onthe trade of Würtem- 
berg for the year 1901 and part of tne year 1902, refers to the 
general commercial depression in Germeny during the period under 
review, and remarks: — The electro-technical indostries, which bad 
contributed to much to the period of prosperity by the rapidity 
and extent of their advance, have, perhaps, suffered most severely 
from the industrial reaction. The causes for tLis may be found in 
the decline of the demand and the great increase in competition. 
Shares in electric works aud prices had already deciined consider- 
ably during the latter half of 1900, and this downward movement 
was steadily continued during 1901. 'The export trade to the 
United Kingdom, France, Italy and Russia remained about the same. 
The wish is freely expressed that the State should now, instead of 
later, place the orders, which are sure to come, in order to assist the 
electrical branches over this critical period. The manufacturers of 
small special articles of the electro-technical branch showed better 
results than the manufacturers of electric plant and machinery, and 
the export in these articles, which are mostly patented, showed no 
decrease compared with previous years.” 


King's College.—The Lent term commences on Thurs- 
day, January 15th, as annourced in our advertisement pages to-day. 


An Oscillating Ventilating Fan.— Messrs, Hinetin 
Frères, of 19, Rue Droust, Parise, have introduced a little 
novelty in the shape of an oscillating electric ventilating fan. It 
consists of an ordinary electric fan mounted on a special bedplate. 
The current serves only to rotate the fan in the usual way, so that 
no extra current is needed. Iu front of the fan-blades are mounted 
three vertical blades, and it is the action of the air on these which 
causes the whole fan to oscillate. Adjustable stops are provided by 
means of which the degree of movement can be regulated. It is 
claimed that the fan bas the advantage over the ordinary type, that 
it distributes cool air in all parta of the room instead of only in one 
direction. 


Rosling & Fynn, Ltd.— The debenture-holders of this 
Brad ford firm have entered into possession of the assets. The 
company anncunces that it has been compelled to suspend 
operations owing to a want of working capital. Recently the firm 
erected extensive new works at Thornbury, where a thoroughly up- 
to-date plant was laid down capable of a large output. The com- 
pany, of which the first directors were Mr. P. Rosling (chairman), 
Mr. W. H. Appleby, and Mr. V. A. Fynn, was regietered in June, 
1900, as Rosling, Appleby & F'ynn, Ltd., to acquire the business 
then carried on at Trafalgar Works, Trafalgar Street, by Mesars. 
Rosling & Appleby, and the name was cbavged -to the present style 
in the following year, Mr. Appleby baving retired from the busi- 
ness. The authorised capital was £100,000, in shares of El, half 
being 6 per cent. cumulative prefere: ce (having Iso priority as to 
capital) and half ordinary; and £15,000 preference and £27,000 
ordinary sbares have been subscribed &nd paid up, the ordinary 
shares having been issued to the vendors, There was also power to 


isst e debentures up to £15,000. 


Life Guards.— We understand that Messrs. Witting 
Bros., Electrical Engineers and Contractors, Ltd, have recently 
placed with the Tidswell Life-guard Co., of Bradford, an order fur 
50 complete sets of life-guards of their own well-known standard 


ty pe. 


St. Louis Exposition, 1904. — The Röntgen Ray 
Society of America and the Inter-State Independent Telephone 
Association have promised their co-operation in assuring representa- 
tive exhibits of these two departments of electrical science. 


Improved Protructor.—An extremely neat circular 
protractor has been designed by Mr. F. S. Snowdon, by means of 
which & considerable amount of reference to tables is obviated, and 
much tirge saved. ' Tbe protractor bears in addition to the ordinary 
divisions, the trigonometrical ratios for each degree from 0 to 90°, 
arranged radially at the corresponding angles. Thus, practically 
all the constants required for ordinary purposes in connection with 
any angle, are at once available in tbe handiest possible form ; 
further, the space inside the graduated circle, usually wasted, is in 
thís instrument usefully occupied by additional data, and by milli- 
metre and inch scales, aud is pierced so as to combine with the pro- 
tractor a оше of small set squares. The instrument should have a 
warm reception in drawing offices. 


Supper.—On Tuesday, December 231d. а supper was 
given at the Exchange Hotel, Manchester, by Mr. Nicholaon to 
mark the close of & most successful year's working of the businees of 
R. J. Nicholson & Co., electrical installation engineers. After 
supper an interesting concert was contributed by members of the 
staff and friends, during the progress of which a number of toasts 
were suitably honoured. 


Institution of Gas Engineers.—The Incorporated Gas 
Institute and the Incorporated Institution of Gas Engineers have 
been dissolved, for the purpose of forming а united Society under 
the name of the Institution of Gas Engineers. The Institution bas 
been duly registered, the offices being at 39, Victoria Street, 
Westminster. 


Electric Mining Machinery.—The Manchester Courier 
says that the Great Laxey Mine Reconstruction Co., after examining 
the electric plant at the Greenside Mine, are thiukine of estab- 
lishing electric macbinery for pumping out the Great Laxey Mine 
at а cost of about £20,000. 


Long Life of a Switch.—We have received from Mr. 
Lundberg a switch of the old boxwood base, spring-break type, once 
80 familiar in the days of Woodhouse & Rawson and their contem- 
poraries : the switch in question is fitted with a fare under tbe 
same wooden cover, aud the latter is fixed on with a couple of 
screws, being considerably larger than the base of the switch This 
has been at work for nearly 18 years, and, though somewhat the 
worse for wear, is still in a thoroughly serviceable condition. 


Bankruptey Proceedings.—A receiving order has been 
made in the Manchester County Court, on the debtor's own petition, 
against William Scholes, electrical engineer and contractor (Scholes 
and Son, at 85, Corporation Street, Manchester, and 10, Rochdale 
Road, Middleton). 

A receiving order was made on December 22nd, on a creditor's 
petition, against A. E. Pemberton, electrical. engineer, of Ashton- 
on-Mereey. 

The public examination in bankruptcy of T. E. Morgan, electrical 
engineer, of Sheffield, stands adjourned until January 15th. 
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Dissolutions and Liquidations.—4A meeting of the 
sbareholders of the Coventry Lighting and Engineering Co., Ltd., 
was held at the Queen's Hotel, Coventry, on Monday, for the 
purpose of considering a resolution for the voluntary winding-up of 
the company. Mr. Н. W. Robinson presided. А balance-sheet 
showing the company's position up to September 30th was pre- 
sented. The loss on 15 months' trading amounted to £2,719 
12s. 64d., and this, with the cost of the liquidation of the said com- 

ny and reconstruction, made a deficiency of £3,970 144. bid. 

he chairman, in moving the resolution that the company be 
wound up, said tbat in his opinion the causes of failure were lack 
of working capital, the unsaleable nature of the stock-in-trade, 
heavy interest and establishment charges, and an insufficient turn- 
over. The directors bad done all they could to try to restore the 
concern, but without success. They had also endeavoured to sell 
the business as a going concern, but were unsuccessful in that, and 
there appeared to be no alternative but to wind the company up. Mr. 
W. Lee (Coventry) seconded, and eaid he was satisfied that this was 
the only course they could adopt, as the company was losing money. 
Alderman Andrews (Coventry) agreed with the proposal, and said 
there seemed to be something in the atmosphere of Coventry that 
made it impossible to run a joint stock олег. successfully. The 
chairman mentioned that the directors would be the heaviest losers. 
The proposition was carried unanimously, anó Mr. A. J. Cudwortb, 
chartered accountant, Birmingham, was appointed liquidator. 

The Davy Electrical Construction Co. meets at 18, Bishopegate 
Btreet. Е C., on January 26th, to hear an account of the winding- 
up from Mr. Geo. Frampton, liquidator. 

A similar meeting of Messrs. Laing, Wharton & Down, Ltd., will 
be held at 804, Coleman Street, E. C., on January 28th (Mr. L. B. 
Warmington, liquidator). 

The Telegraph Manufacturing Co. meets at Live 
January 26th, for a similar purpose (Mr. W. H. 
liquidator). 

The Simplex Electric Tramway Conduit Syndicate is winding-up 
voluntarily, with Mr. B. Cookson, of 6, Castle Street, Liverpool, as 
liquidator. 

Tbe B E.T. (Pioneer) Co. is also winding-up, with Mr. C. H. Dade 
зв liquidator. 

Messrs. T. E. Boothby and R. Fishwick, jun. (Boothby, Fishwick 
and Co, electrical and general engineers, of Holliowood), have 
dissolved partnership. Debts will be attended to by Mr. Fishwick. 


], on 
exander, 


Trade Announcements.—Mesers. Saxby & Farmer, 
Ltd., notify that the businesses hitherto carried on independently 
by themselves and Messrs. Evans, O'Donnell & Co., Ltd., of Chippen- 
ham, Wilts., have been amalgamated, and will in future be carried 
on as one concern under the name of Saxby & Farmer, Ltd. Mr. 
Charles H.dgson (chairman), Mr. A. G. Evans, and Mr. J. B. 
O'Donnell are joint manaving directors. The factory at Chippen- 
ham which has been acjuired is thoroughly equipped with modern 
machinery and labour-.aving appliances, and it is now being en- 
la*ged to axcommodate the joint businesses. In view of the con- 
stautly increasing cost of manufacturing in London, the company 
will &s soon as possible, remove the factory from London to 
Chippenbam, retaining the present offices at Kilburn, where the 
joint staffs will be accommodated. It is also intended to retain at 
Kilburn a portion of the present factory for urgent work, repairs 
and stores for finished articles. Under the terms of the amalgama- 
tion, Messrs. Saxby & Farmer, Ltd., are to receive all debts owing 
to, and discbarge all liabilities owing by, Messrs. Evans, O'Donnell 
and Co., Ltd. 

It has been announced that Messrs. Gebr. Koerting, of Hanover, 
are going to convert their concern into a joint-stock company, to 
which the management of the business ів to pass from the lst inst. The 
capital of this company is likely to be about 15 million marks. The 
electrical department of the firm will not be included in the conver- 
sion contemplated, as by the terms of a convention with the Berlin 
Allgemeine Elektrizitáts Gesellschaft, it will paes into their hands. 
This company will take a coasiderable share in the stock of the new 
company, and great advantages, it is hoped, will be derived from 
this transaction for the company named. 

Mesers. Connolly Bros, Ltd., of Blackley, Manchester, have 
appoioted Mesers. Saunders, Todd & Со., of Maritime Buildings, 
King Street, Newcastle-on-Tyne, as their agents for the North- 
umberland, Durham and Tees district. 

The Sloan Electrical Co., Ltd., of 15, Fore Street Avenue, E.C., has 
been appointed agent for the Hydra Werke Electrical Co., Ltd., of 
Berlin, for its dry batteries for telegraphic, telephonic and bell pur- 
poses, and also for automobiles. 


Calendars and Catalogues.—We are indebted to the 
ELxCrBICAL Power SroracE Co. for one of their excellent desk 
pads and diaries for 1903. It is beyond doubt the most conve- 
nient thing of its kind that reaches us in the course of the year, 
and we believe that large numbers of electrical engineering and 
commercial men find it very serviceable. We have also received a 
pocket price list of the E.P 8. lighting and traction cells. 

Тое GENERAL ELECTRIC Co., Lro., has brought out a wall calendar 
in the shape of the Angold arc lamp. It is a handy little thing 
with weekly tear-off sheets. 

A small illustrated pamphlet of Premier iron-clad switches, cut- 
oute, rheostats and circuit breakers, has been issued by MESSRS. 
Е. P. ALLAM & Co, of 11, Hatton Garden, Е.С. 

Messrs. Мдуов & CouLson, LTD., have sent us one of their wall 
calendars for 1903. | 

Mzssns. Rovcg, Lrp., have sent us their usual stock lists of d.c, 
dynamos and motors for December. 


We have received from the Chemical Trade Journal (Blackfriars 
Btreet, Mauchester) one of their wall calendars, with monthly tear- 
off sheets, for 1903. | | 

Mr. Т. W Wanp, of Bheffleld has brought out a Special Par- 
chav illustrated catalogue and price list of about 250 new modern 
"ui tools (one-half American), which he has for disposal from 
stock. ; 

Catalogue No. 54 of Mxsasns. R. W. BLACKWELL & Co., Lrp., 
contains а note of prices, particulara, and also illustrations of a 
variety of tramway and carshed tools and car supplies. 

A neat and handy pocket diary has come to hand from the 


 RiwPLEx STEEL Cowpurr Co., Lrp., of Bucklersbury, Е.С. The 


first few pages consist of an abridged price list of their well-known 
specialities, of which a new catalogue is now in the press. 

We are once more indebted to the Ввовн ELECTRICAL ERGINEER- 
Ee for their very serviceable little diaries for the. waistcoat 
pocket. 

Two new pamphlets have been issued by the Horsrauy 
DrsTrBUCTOR Co., Lro., of Leeds. One is a new edition of their 
destructor list, and gives pictures and brief tabulated data respect- 
ing destructor plants set up by the company in different partsof the 
world; the other is devoted to the Loidis” smoke-consuming 
forced-draught furnaces and steam blowers. 

Messrs. T. Вогтон & Sons, LTD, are circulating their excellent 
“ Record" Pocket Diary and Note Book for 1903, with convenient 
self-registering pencil. 

A convenient desk blotting pad with top pocket has come to 
hand from the HART AccuMULATOR Co., Lrp., of Stratford. 

The latest electrical section (abridged) of the illustrated catalogue 
of Messrs. P. R. Jackson & Co., тр, of Manchester, contains a 
number of half-tone views of their several types of dynamos and 
motors and  motor-generators, electric pumping and baulage 
machinery, and a few general details regarding the same. 

Мұѕѕвв. М№атрев Bros. & Тномрвон have sent us one of their 
usual wall calendars with monthly sheets. 


ELECTRIC LIGHT AND POWER NOTES. 


Belfast Power Scheme.— A Bill bas been lodged in 
the House of Lords to ob‘ain powers for the “ construction of elec- 
trical generating stations for the production, transformation, and 
distribution of electrical energy over the manufacturing counties of 
Antrim, Down, and Armagh." The Bill provides for the acquisi- 
tion of a considerable area of land on the banks of the Belfast ship 
chaunel, And also on the Newry Canal at Newry,on the River 
Bann at Portadown, and at Ballymena. The electrical power gene- 
rated at these stations will be distributed over the three Ulster 
Counties for manufacturing, traction and lighting purposes. It is 
also contemplated to “electrify " the inland canal extending from 
Newry to Portadown, and the navigation of the River Lagan. 
The Bill provides for the electrifying of existing tramways and 
railways. 


Briton Ferry.—The D.C. bas »ppointed Messrs. Lewis 
and Fletcher, Cardiff, as consulting engineers for the designing of 
the plant for the supply of electric light for the town. 


Boston (U.8.A.).—A turbine plant will be furnished by 
the United States General Electric Co. to Massachusetts electric 
companies which control a number of electric railways, and operate 
some 18 power stations in the vicinity of Boston. This plant will 
include 10 turbine sets to develop about 2,000 н.р. each. It is also 
reported that the General Electric Co. has contracted to instal 
either two or five very large turbine sets in the power plant of the 
Edison Electric Illuminating Co., of Boston, commonly known as 
the Boston Edison Co. These machines are expected to develop 
approximately 10,000 н.р. each. It is understood in the trade that 
the Schenectady works of the General Electric Co are being fitted 
asrapidly as possible for the production of turbines on a large 
scale. It was with this object in view that heavy purchases of 
machine tools were made.— Engineering. 


Cardiff.— The Corporation has decided to provide slot 
meters for small consumers of electricity, at a charge of 6d. per 
unit, so as to avoid the payment of 19s. 4d. per quarter for meter 
rent, to which there were much objection. 


Chatham.—The Lords of the Admiralty contemplate 
making extensive use of electricity in Chatham Dockyard for the 
purpose of lightiog the workshops and for driving all the lighter 
machinery. It is believed that the change will be the means of 
effecting considerable economy. 


Chipping Norton.— The T.C. has decided to oppose the 
application of Mr. W. V. M. Pupbam for a prov. order for the supply 
of electricity to the borough. 


Left to its own Devizes.—The T.C., after considering 
the spplication of a prívate syndicate for & prov. order for electric 
lighting, has resolved to apply for a prov. order itself. 
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Dartford.— The E. L. Committee has recommended that 
the charge for electricity should be reduced from 8d. to 7d. per 
unit for the first hour's use per day, with 2d. per unit afterwards. 
The U.DC. has, however, ssked the Committee to consider an 
optional flat rate. 

A report on publi^ lighting shows that when gas was used £805 
was spent annually for a candle-power of 9,424; with electricity the 
cost for 18,136 с.р. is £1,027. 


Delhi.—On December 4th, says the Times of India, 
Lord and Lady Curzon and the Viceregal suite visited the Dewan- 
i-Am to inspect a full-dress rehearsal of the electric light installa- 
tion. The roads within the Fort were illuminated by 35 2,000-c P. 
arc lamps, and the Dewan-i-Am was brilliantly illuminated with 
80 groups of ceiling cluster incandescent lamps—in all 750 16-c.p. 
lights. A group of 53 is hidden behind and within the great 
Mogul Throne, revealing to the fullest extent the beautiful mosaic 
work behind this masterpiece. Round the cornices are fitted rome 
500 additional lamps. These will be reserved for the ceremony of 
the Investiture alone. Then, indeed, this great hall will be brilliant 
beyond all conjecture. Afterwards the electric lighting in the 
Dewan-i-Khas was initiated. The effect was superb; it was а scene 
from the Arabian Nights, Shah Jehan’s lovely paradise had acquired 
a newer beauty. The gold and lapis lazuli work glowed with a 
lustre it had never known before. The picture beggars all de- 
acription, and Captain Halliday and Mr. Allison have earned the 
thanks of all Durbar visitors for this exquisite treat.” 


Ealing.—On Tuesday last week Col. H. J. Hepper held 
a L G.B. inquiry relating to the application for sanction to borrow 
£17,881 by the T.C. for the purpose of electric lighting. 


Falkirk.— Nearly all the principal shops and offices in 
Falkirk are being wired for the electric light, which is expected to 
be ready for use about February, and the hands of the local elec- 
tricians are full. While tne applications made for lamp connections 
have been up to its expectations, the Lighting Committee is not 
satisfied with the number of orders for motive power, and has 
resolved to reduce the price of electricity for power purposes from 
3d. to 2d. per unit. 


Fife Electric Power.—The draft prov. order of the 
Fife Electric Power Co. bas now been issued. The persons named 
in the order are Sir Ralph W. !Anstruther, Bart., Sir James Sive- 
wright, D. Russell, R. Russell, A. Sanderson, J. Pringle, J. A. Hood, 
W. Robertson, J. A. Dewar, W. Stowe, B. M’Laren. The capital of 
the company is to be £600,000, in 60,000 shares of £10 each. The 
area of supply is to be the whole of the County of Fife. Energy 
will be supplied only in bulk to authorised distributors, and for 
providing power to any person. In the schedule the sites pro- 
posed to be taken by the company at Comrie (Culross), Cowden- 
beath, Cupar, Markinch and Leven are described. Where the 
company charges any consumer by the actual amount of 
energy supolied to him, it will be entitled to charge him at 
the following rates per quarter:—(a) For any quantity not 
exceeding the equivalent of 400 hours of supply at the maximum 
power, at the та": of 3d. per unit; (b) for апу further quantity at 
the rate of 2d. | сг unit. 


France.— La Compagnie Générale d’Electricit¢, of Paris, 
reports a profit of only £12,636 for the last financial year, as com- 
pared with £51,430 in the preceding 12 months. No dividend is 
being declared. 


Huddersfield.—The L.G.B. has sanctioned a loan of 


£5,000 for the purchase of motors and electric appliances. 


Kirkealdy.—On December 23rd the electric light was 
successfully switched on, and the town was lit up by the new 
illuminant from end to end of the tramway route. 


Kirkintilloch.— The T.C. has resolved to apply for a 
prov. order for the supply of electricity within the burgh. From 
the report submitted to the Council by Mr. A. W. Stewart, Glasgow, 
it appears that to light the town and provide a two-cell refuse 
destructor (the heat from which would generate the steam for a 
112 н.р. engine) would cost £10,900. 


London.—CaMBERWELL.—The Guardians have resolved 
that £1,000 be spent for electric lighting and other requirements at 
the infirmary buildings. 

A special committee of the St. George's Guardians has engaged 
Mr. T. J. Digby to report as to the installation of electric light at 
the workbouse for a fee of 20 guineas. 

ВАТ? ERSEA.— The Council is now supplying equivalent to 19,843 
8-c P. lamps. This shows an increase of 3,409 8-c.P. lamps during 
the quarter. In addition, the Council supplies motive power 
equivalent to 228 B. p., which is an increase of 115 н.р. in the three 
months. | | 


North Seaton.—Publio lighting by electricity has been 
EN here, current being supplied from a colliery in the 
paris „ S „ M 


Norwieh.— Тһе T. C. has decided to issue stock for 
raising £210,000 for the purchase of the undertaking of the Norwich 
Electricity Co., Ltd., and for the construction of additional works. 


Macclesfield.—A private company has been formed with 
the object of taking over, by agreement, the Corporation’s prov. 
order. 


Margam.—The electric lighting scheme for the district, 
prepared by Mr. Prusmann, of Swansea, has been adopted by the 
U.D.C. The estimated cost of the scheme is £15,000 


Mexico.—A Laffan telegram from New York, dated 
December 27th, says:—'' The correspondent of the New York Times 
telegraphs from Mexico City that Sir Weetman Pearson & Son, the 
English contractors, have procured a concession to establish an 
electric generator, at a cost of 812.000, 000, in the mountains of 
Puebla. where there is abundant water power, to transmit a current 
of £0,000 н.р. to the city for commercial ures.”— Times. 


Midlothian.—The village of Blackburn, near West 
Calder, Midlothian, has just been lighted by electricity by the West 
Calder Co-operative Society. The society, which has a large num- 
ber of members in the district, has erected the arc lamps and is 
supplying electricity to the village free of charge. The generating 
plant has been installed in the society’s branch premises іа the 
centre of the village. 


St. Albans.— The T.C. is negotiating with the North 


Metropolitan Supply Corporation for the provision of electric light 
for the city. 


St. Austell.—The National Electrical Wiring Co., Ltd., 
has informed the U.D.C. that it has been asked to purcbase the E. L. 
undertaking at St. Austell, and that in order to put the works into 
a batisfactory condition for supply, an expenditure of £7,000 or 
£8,000 will have to be incurred in relaying aud extending mains. 
The company considered that the matter should be taken up by the 
Council; the compauy would be willing to carry out the necessary 
work provided the Council supplied the capital, and would be 
willing to work the scheme, agreeing to hand the whole concern 
over to the Council on receiving certain notice. The Council has 
referred the matter to a committee for consideration. 


Sittinghourne.—T wo companies are applying for powers 
to supply electricity to the district, and with the object of securing 
favourable terms, the U.D.C. has decided to confer with Milton 
U.D.C. on the matter. 


Spain.—Application has been made to the Spanish 
Government for a concession to put down a plant to utilise the 
water-power of the river Cinca in the generation of electrical 
energy for lighting and power purposes at Barbastro and Huesca. 


Stafford.—The R.D.C. has approved of the proposal of 
the T.C. to obtain a prov. order for the extension of the Corpora- 
tion’s electric lighting system into parts of the parishes of Leigh- 
ford, Castle Church, Tillington, Hopton, and Coton and Berkswich. 


Stewartstown (Co. Tyrone).— The Council is consider- 
ing the advisability of lighting the streets with electricity. 


Totnes.—At a meeting of the T.C. on December 24th it 
was stated that Messrs. Crompton & Co. had deposited £500 with the 
B. of T. with a view to tre Council's E.L. order being transferred to 
them. 


Walton-on-the-Naze.— The U.D.C. has authorised an 
agreement with the Coast Development Co. for supplying the 
public lamps of the town with electricity at a cost of £2 15s. per 
annum for each 16-с.р. lamp. 


Warsaw.—According to Sel/’s the municipality intends 
introducing electric lighting for the entire city, and there is also 
some hope of the electrification of Warsaw tramways, which the 
municipality took over a few years ago. 


West Bromwich.— The gas and electric departments are 
about to fit up and compare their respective systems of lighting on 
the tramway poles in the High Street. The experiment is to be 
continued fora period of three months at the cost of the Highway 
Committee. At the end of this time reports as to the cost are to be 
submitted by tke respective departments. 


Willington (Salop).—The U.D.C. has decided to 


include in its Parliamentary Bill powers to supply electric fittinga, 
to allow discounts on payment for supplies of electricity for lighting 


or power purposes, and to exempt the Council from liability to supply 


electricity in certain cases. 


"Wimbledon.—The U.D.C. bas decided to supply elec- 
tricity for lighting the L. & 5 W. Railway station at 3d, per unit 


for a minimum consumption of 50,000 units per year. 
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ELECTRIC TRACTION NOTES. 


New York.—Our New York correspondent writes : 
"The severa frost of the second week of December interfered 
seriously with the traffic of the newly installed 'third-rail ' service 
on the New York Elevated Railway. The snow and sleet froze to 
the conducting rail as it fell, according to some accounts, destroying 
the insulation, or, according to others, preventing the brushes acting 
properly. Anyhow, the scrapers which the company had provided 
against such an emergency proved quite inadequate, and the whole 
of the elevated traffic was suspended at the busiest time of the 
evening. At one point the passengers became so infuriated that 
they attacked the ticket office, demanding return of their fares, the 
police having to be called to restore order, and charge the crowd 
with their night sticks. Among the suggested remedies for the 
avoidance of this trouble is a proposal to place the ‘third rail,’ 
which is placed outside the near-side rail, in a vertical position, or 
to melt the ice by means of a travelling heater attached to each 
Plans are now completed for the construction of a trolley line 
from Hartford to New Haven, thus connecting New York and Boston 
with a continuous line of electric street cars. 

The Cit; Board of Aldermen, in addition to authorising the 
Pennsylvania R.R. tunnel beneath the Hudson, have also sanctioned 
the construction by the New York and Jersey Railway Co. of a 
tunnel designed for street car traffic. The company has taken over 
the assets of the Hudson Tunnel Co., which suspended operations 
after spending $4,000,000 on the construction of about 4,000 ft. of a 
tuoular tunnel from the Jersey side, а rock having been reached 
about 1,400 ft. from the proposed New York City terminus. It is 
estimated that another $6,000,000 will be needed to complete the 
tunnel. The terms for the granting of the franchise are that the com- 
pany pays 3 per cent. of its gross earnings to the municipality for 
the first five years and 5 per cent. thereafter. The traffic in the 
tunnel will be operated entirely by electricity, and will be for 
passengers only. 


Manchester.—The tramway receipts of Manchester are 
on an ascending scale. During the week ending December 20th, 
the weekly receipts, for the first time, exceeded £98,000. On one 
route alone, the newly-opened one between the city and Palatine 
Road, Withington, a sum of £1,150 was received in fares, An even 
larger amount was received on the Manchester and Stockport route. 
Our correspondent says that no doubt is now entertained that the 
£30,000 which the Tramways Committee estimated they would be 
able to pay to the city treasurer in relief of the rates during the 
current municipal year will be forthcoming. When the entire 
system is in fall working order, the financial benefit to the rdte- 
payers will be very much greater. For the week ending Saturday 
last, December 27th, the revenue was £8,484, and the number of 
passengers carried 1,795,106. The Tramways Committee of the 
Corporation, at a meeting on Tuesday last, had under consideration 
the conditions of service under which their men are working. In 
response to the men's petition, their working hours are to be reduced 
from 60 to 54 per week. This applies to all grades of the service. 
There will aleo be a slightly increased weekly wage. The new con- 
ditions are to take effect on April 1st. 


Mersey Tunnel Railway.—The first two cars out of 
the full equipment of 57 for this railway reached Rock Ferry 
station on Friday last. The cara delivered are fitst-class cars, 
60 ft. long. Each of the end compartments will seat 22 persons, 
and the middle compartment 16 persons, making a total of 60, 
which will be the completement of the first-class trailer cars. 
Third-class trailer cars will accommodate 64 persons. First-class 
motor cars will accommodate 48 persons, and third-class 50 persons. 
There will be no second class. The cars are being made by Messrs. 
G. F. Milnes & Co., Hadley, and the motor cars, as completed, are 
being sent to the Westinghouse Co.'s works at Trafford Park for the 
motors and brakes to be titted. The Westinghouse compressed air 
brake will be provided on the cara. As regards working, a sec- 
tional sub-division of the tracks has been adopted, so that in the 
event of a temporary failure of current, one section only would be 
affected. No change is being made in the signalling system lately 
in use on the Mersey Railway. Electric lamps will be fixed in the 
tunnel for staff or emergency purposes, and the cars will be well 
lighted with 16 c.P. incandescent lamps. A three minutes' daily 
service between Liverpool Central Station and Hamilton Square, 
tbe station at Birkenhead nearest to the River Mersey, and a віх 
minutes' gervice between Liverpool Central and Rcck Ferry and 
Birkenhead Park stations, outlying stations of the Mersey Railway, 
will be maintained ; the electrified service will extend to Birken- 
head Park station. To meet the competition of the electrified 
Mersey Railway, the Liverpool— Birkenhead steamboat service will 
be improved, and the Birkenhead electric car service will be 
re-arranged. 


Cauterbury.—The Light Railway Commissioners have 
submitted to the Board of Trade for confirmation an order 
authorising the construction of а railway between Canterbury and 
Herne Bay. 


Central London Railway.—A stoppage occurred on 
this railway shortly after 4 o'clock on Monday afternoon песевві- 
tating the suspension of the service between the Bank and Museum 
Wer m It was stated that a train had fouled a crcssing, blocking 

: өй. 


Belgium.—A company has just been registered in 
Brussels with the title of the London and Paris Electric Syndicate, 
Ltd. The capital consists of seven 1-franc shares, and there are 
1,000,000 founders’ shares of 25 francs. The company’s object is to 
eee a system of electric transportation between London and 

aris ! 

Chatham.—It is stated that on December 19th, under 
the auspices of Major Pringle, of the Board of Trade, a series of 
trials to test the Westinghouse tramway brake, which is to be fitted 
to all the tramcars upon the Chatham system, was made here. The 
brake was tested under severe conditions, and came through 
successfully. 


Dover.—The scheme for a mono-railway from London to 
Dover will not be proceeded with this year. 


Dundalk.—The Privy Council, sitting at Dublin Castle 
on December 16th, decided conditionally to grant an extension of 
time for the completion of the tramways in and near Dundalk by 
the Dundalk Electric Tramway Co. 


Gloucester.—The Tramways Committee has recom- 
mended the engagement of Mr. Dickenson, of Birmingham, as con- 
sulting cogineer for the construction of the City electric tramways. 
This appointment will include the advisory services of Mr. 
Hammond (who is associated with Mr. Dickenson in tramway work) 
in the electric equipment of the line. 


Halesowen.—The D.C. bas obtained the sanction of the 
Light Railway Commissioners to borrow £75,000 in order to con- 
struct light railways between Hasbury, Blackheath and Birmingham, 
which will give direct communication between Stourbridge and the 
Midland city. Itis stipulated that the whole of the railways will 
have to be completed within three years. 


Heckmondwike.—The B.E.T. Co. bas agreed to pay 
the U.D.C. £1,200 per annum for a supply of 160,000 units for the 
trams, the rate per unit being a fraction over 14d. The agreement 
is for 28 years, subject to a revision at the end of half that period. 
The Council hopes to make an annual profit of £200 on the trant- 
action. 


Lanecaster.—The trdmway engineer (Mr. W. A. Tester) 
has been instructed to prepare plans for an extension to the tram- 
ways from Dalton Square terminus vid Common Garden Street, 
King Street, Meetinghouse Lane, Station Koad, and West Road, to 
the corner of Willow Lane, to tap this populous neighbourhood. 


Leigh (Laneashire).—4A Bill to be promoted by the 
Corporation of Leigh in the coming session of Parliament seeks, 
amongst other thinge, power to construct about five miles of 
additional tramways, and the widening of some of the streets along 
which the lines are to be laid. 


Manchester and Liverpool Mono-rail Scheme.— 
This scheme, which is to provide rapid transit between the two 
cities, seems to be hanging fire. The promoter, Mr. Bebr, is said 
to have informed a Prees representative this week that the company 
has not yet decided upon any contract for tne construction of the 
line, or any part of it, and it is not known when any active step 
will be taken. 


Leighton Buzzard.—The Light Railway Commissioners 
have submitted to the Board of Trade for confirmation an order for 
the construction of a light railway from Leighton Buzzard to 
Hitchin. 

Light Railways.—The B. of T. has confirmed the fol- 
lowing Light Railway Orders :—Crowland and District Light Rail- 
ways (Amendment) Order, 1902, amending the Crowland and Dis- 
trict Light Railways Order, 1598; North Shielde, Tynemouth and 
District Light Railways (Extension) Order, 1902, authorising tbe 
construction of & Light Railway in the Urban District of Whitley 
and Monkseaton, in the county of Northumberland. 


Macclesfield.—A Bill promoted by the Macclesfield and 
District Tramways Co. will come before Parliament next session, 
giving the company power to construct about 18 miles of tramway 
lines between the present terminus cf the Stockport tramways and 
the towns of Macciesfield and Bollington. The object is to provide 
an electric tram route, in conjunction with the Stockport and Man- 
chester tramway systems, right out to the beautiful country around 


-Macclestield. The line as proposed will be mostly single, and will 


ron through the parishes of Poynton and Adlington, with branches 
off the main road, at Butley, to Bollington and Prestbury. From 
Rutley the line is to be continued to the centre of Macclesfield. 
Tbe line will command a large holiday traffic during the summer 
months, and is certain to be remunerative. Power is also to be 
taken to convey cattle and goods over the intended lines. 


Middleton. — The electric tramcar service between 
Manchester and Middleton was inaugurated last week. The cars 
are provided by the Manchester Corporation, but the lines in the 
borcugh of Middleton are owned by the Middleton Corporation, 
Manchester having taken a lease of them for 21 years. The 
Middleton Corporation also supplies the current within its own 
area, on terms equivalent to those charged by the Manchester 
Electricity Committee for tramway purposes. The route is about 
six miles long, and the fare charged between the city and borough 
ів 31d.—somew hat less than the third-class :are by railway. 


New South Wales, — The Montreal Star saye that 
Mr. O. W. Brain, electrical engineer to the Board of Railway Com- 
missionerá for Now South Wales, arrived in Montreal on Decem» 
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ber 14th, in order to inspect the chief railway centres of Canada. 
For some time past Mr. Brain has been visiting the railway centres 
of Great Britain and the Continent, with a view of gathering the 
latest information in the way of new elec'rical appliauces. In 
discussing the railway situation in New South Wales, Mr. Brain 
pointed out that at the present time there are 4,000 miles of 
railway, 120 miles of electrical tramway and about 30 miles of steam 
street railway io the country, all of which was controlled by a 
railway commission. Tbat tbis had proved a benefit to the coustry 
was shown by the fact that public opinion in the country was 
more strongly in favour of State-owned railways than ever before. 


. Russia.— The municipal authorities of St. Petersburg 
have decided to raise a loan of 30,000,000 roubles for the purpose of 
constructing a system of electric tramways in the city. 


St. Annes,—The U.D.C. has arranged terms for the 
supply of current for that portion of the new electric tramways 
between Blackpool and Lytham which is in St. Annes, and in 
consequence the plant at the electricity works is to be extended. 
The eupply is to commence in May next. 


Shipley. — The last meeting of the D.C. approved 
an agreement with the syndicate which is proposing to run a line 
through Shipley from Keighley to Ilkley. It was reported that it 
was still found impossible to make satisfactory arrangements with 
the Bradford authorities. 


Solihull. — By eight votes to six the R.D.C. bas 
assented to the Bill of tbe B.E.T. Co. for the provision of electric 
trams in the district. Yardley Council! has come to a similar 
decision. ; 


Whitehaven.—The R.D.C. has given its assent to the 
application of the West Cumberland Tramway Co, for an extension 
of time and revision of the terms of the Bill of 1901. 


West Indies.—Sir C. C. Knollys, Acting-Governor of 
Port of Spain, opened the electric tram system which runs around 
the Queen's Park, Savanna. The length is about three miles. 


Salford.—The whole of the tramways in this borough 
are now electrified, Eccles, Pendlebury, Swinton and Prestwich 
have all leased their tramways to the Corporation, and a provisional 
agreement has been entered upon with Whitefield for the working 
of the tramways in that district, while negotiations have been 
opened with Radcliffe. So far, however, they bave failed to come 
to an agreement witb Manchester, as to an interchange of traffic, 
though it is possible that a mutual satisfactory agreement may be 
arrived at in the near futurc. . 


TELEGRAPH AND TELEPHONE NOTES. 


Madeira.—A report of the American Consul to the 
Reichsanzeiger states that Funchal City, in spite of its great 
population and the large area it extends over, so far lacks a 
public telephonic service. Business, as arule, is therefore carried on 
by means of letters and messengers, though some of the prominent 
firms have private telephones of their own. ‘I'he different localities 
of the island communicate with Funchal by telegraph and letter- 
post. А line leading to the lighthouse on Cape San Lorenzo 
serves the purpose of signalling the steamers coming from the 
North about three hours before their arrival. Postal deliveries 
take place thrice a week, the letter-bags being conveyed by 
messengers on foot. There is therefore a good opportunity for 
installing telephones and additional telegraph services. 


Telegraphic Interruptions and Repairs :— 


CABLES, 
Latakia · C TUB .. ee ee 
Trinidad-Demerara No.1 . "s 
Trinidad-Demerara No. 2 Р "T А 
Donunica-Martinique .. T es ө oe May 7, 1902 
Bt. Lucia-Martinique oe ee ee ee ee May 7, 1902 
Guadeloupe- Martinique " T А 
Bt. Lucia-Bt. Vincent . 
Maurtinique-Puerto Plata ВА 
Guantanamo-Mole St. Nichol 
Cayenne-Pinbeiro és T 
Assab-Massowah ЯЕ <a — Ru 
Sauta Cruz de Teneriff to Tejita de Teneriff 
Reissi-Issa ae ee ee oe ee 


INTERRUPTED, REPAIRED, 


.. June 20, 1099999 
dd Aug. 27, 1960 .. T 


. е LI 


.. July 10, 1902 

ee Aug. 4, 1902 ee 

ee Aug. 18, 1902 ,. V 
.. Dec. 30, 1902 . oe 
• July 4, 1902 ee eo 
. Oct. 22, 1902 .. ee 


Reissi-Yemmni .. U .. Oct. 99,1902 .. — 
Sitvebondo-Bandjermasin ee Nov. 25, 1902 és 
Zanzibar-Mombassa .. ня .. Nov. 25, 1902 ae 
Chdiz-Tenerif' .. 826 es . NOV. 8, 1902 

LANDLINES :— 
Majunga-Tananarive .. - - “з .. Nov. 29, 1902 . 95 
Route to Tientsin and Taku ria Helampo .. June 18, 1900 oe 


Manchester Telephones.— The Manchester Mutual 
Telephone Co. beld its annual meeting last week, Mr. George Saxon 
presiding, when a report was presented with reference to the position 
of the movement for establishing a competitive telephone system 
for the city and district. The Mutual Co. was called into existence 
some years ago, when a good deal of dissatisfaction was felt with 
the local telephone administration; but nothing of a practical 
nature has yet been determined upon. The directors, at the meet- 
ing referred to, recommended the continuation of the company’s 
existence until the result of the action which is being taken by the 
Corporations of Manchester, Salford and Stockport has been 


incandescent lamps, switch pillars, &c. 


power station. 


for the Guardians. 


declared. The meeting adopted the report and the directors and 
auditors of the company were re-appointed. 


Spanish Telegraphs. — The report of the Spanish 
Minister of Posts and Telegraphs for 1901 has just been issued. It 
shows that the overhead telegraph wires now extend to a distance of 
72,000 kilometres, an increase of 29 010 kilometres over 1900; the 
length of the underground wires 591 kilometres, and of submarine 
cable 4,300 kilometres. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Atherton.—January 23rd. Switchboards, transformers, 
pillars and cables. See Official Notices" to-day. 


Barrow.—January 5th. Two 250-K W. steam generators, 


switchboards and piping. See Official Notices December 5th. 


Belgium.—January 7th. The Belgium State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until 
January 7th for the supply of two compound continuous current 
dynamos, each of 15-xw. capacity, one shunt wound continuous 
current dynamo of 23-xw., one ehunt wound electric motor of 11j- 
Kw. and one 8j-kw. dynamo, all to work at a pressure of 115 volte. 


Bermondsey.—January 19th. Lamp columns, arc and 
See Official Notices” 


to-day. 


Bristol.—January 6th. Surface condensers for Avon- 
bank station. See Official Notices December 19th. 


Bulawayo.— February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices Nov. 21st. 


Colchester,—January 17th. Wiring, &c., for Essex and 
Colchester Hospital. See Official Notices ". December 26th. 


Dundee.— January 17th. Electric lighting switchboard, 
boosters, balancers and switch gear for the Corporation electrical 
See “ Official Notices " to-day. 


Fulham.—January lith. Two electric passenger lifts 
See “ Official Notices " to-day. 


.Glasgow.—January 5th. 100 electric motor equipments 
and spare parts. See Official Notices" December 12th. 


Guayaquil.—February 12th. The following are the 
terms, as quoted by the New York Electrical World, for the contract 
for lighting the city :—(1) The city to be lighted by gas or electric 
light, or both, within limits provided for in the contract. (2) The 
lights to be located 3:5 metres (3:8 yards) above the surface and 


.1 metre (1:09 yards) from the bouses’ front (portales), and not be 


farther apart than 35 metres (381 yards). (3) Each light to be of 
15:4 c.. (international unit); at the intersection of the streets in 
the central part of the city, the lighta to be of 80 с.р., located at a 
height of 6 metres (6:5 yards). (4) The Council guarantees that it 
will take at least 1,400 lights during 11 hours daily, also 50 lights of 
80 cP., for which payment will be made monthly. (5) The 
municipal engineer and the inspectors of lights shall take the usua. 
measures to test the quality of the lights in any part of the city. 
(6) The gas or electric conductors must be laid underground, and of 
the most modern aystem and seize. 


--Hull.—January 21st. 15 double-deck single-truck cars, 
equipments and top covers. See “ Official Notices " to-day. 


Ipswich.—January 23rd. 26 electric cars, also one for 
street cleaning, watering and sanding. See “Official Notices” 
to-day. 

Lowestoft.—January 7th. Motor cars. trucks, motors, 
and equipments, and track sweeping and watering car. See 
“ Official Notices" December 12th. 


Portugal.—January 7th. The Direccion Generale de 
Altramar in Lisbon is inviting tenders until the 7th inst. for the 
supply of 30 tons of galvanised iron wire, 4 mm. diameter, a 
quantity of copper wire, Leclanché batteries, &c., for the telegraph 
and telephone service in Mozambique. 


Partick.—January 6th. Are lamp columns, arc lamps, 
mains, &c. See™ Official Notices " December 19th. 


Salford.—January 10th. Two battery boosters for 
Strawberry Road Station. See Official Notices“ to-day. 


Southend.—Jan. 6th. Wiring municipal buildings, &c., 
for electric light. Вее “Official Notices" December 26th. 


Spain.—January 23rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Alcaniz (province of 
Teruel) for the concession fur the electric lighting of the town 
during a period of 10 years. Tenders are to be sent to El 
Secretario del Ayuntamiento del Alcaniz (Teruel) whence par- 
tioulars may be obtained. 


(Continued on page 25.) 
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ELECTRIC POWER IN SHIPYARDS 
AND WORKSHOPS. 


At the Engineering Congress held in connection with the 
Chicago Exhibition, there was read a paper entitled “ Тһе 
Planning and Equipment of Modern Ship and Engine 
Building Plants,” which gave a complete and satisfactory 
comparison of the methods then in use for the application of 
power over large manufacturing areas. At that time, 
though the electrical power industry was only in its infancy, 
it was already making ite influence felt, so that Prof. Durand 
felt constrained to devote a section of his paper to the con- 
sideration of the novelty. ' He did not then, however, come 
to any definite conclusion as to which was the best system of 
power transmission, returning an open verdict after a most 
thorough discussion of every system then i in use. | 


of production, so that a reduction of 20 per cent. in the 
former will only meau a net, saving of 2 per cent, But the 
electrical distribution system escapes the other disadvantages 
of the older methods. The space required for the trans- 
mission lines is so small that they can always be kept out of 
the way. There is no trouble from leakage or heat. The 
loss due to heating of the wires is quite inconsiderable for 
ordinary workshop distances. Where the machines are large 
enough to require separate motors, belting is almost entirely 
done away with ; when the machines are smaller, a few are 
operated from a motor-drivep countershaft, and belting is 
reduced toa minimum. A solution of the problem of only 
using power when work is to be done is attained, for, even 
with group driving, the groups can be so arranged that it is 
very unlikely that even a whole group will have to be 
driven to work one tool, whereas formerly the whole shop 
often had to be driven in a similar case. The efficiency is 


Fie. l.—PowrzB House or THE NEW YORK SHIPBUILDING Co. SHOWING WESTINGHOUSE Wi iie: GENEBATORS. 
yn 


Since the time when this paper was read, the strides made , 


by electricity have been gigantic, and in no direction has ita 
development been more remarkable than in its application 
for purposes of power distribution in workshops, factories, 
mines, &c. Thus it comes to pass that nowadays there is no 
question as to which system of transmission is preferable ; 
electricity is acknowledged to have proved its claims, and the 
argument is rather about the manner of its application. 
Transmission by shafting and belt or rope driving is, as 
everyone knows, moet inefficient, the loss by friction in the 
journals, slip of belfa, &c., being anything up to 80 per cent. 
of the power generated by the engine. It is inelastic, it 
causes much vibration, and the multiplication of belts in a 
crowded shop often seriously hampers the operators. More- 
over, the lighting i is interfered with, and the use of cranes 
sometimes becomes very inconvenient. Some of these latter 
facts are even more important than the lack of economy. . It 
must be remembered that in only a very few instances will 
the cost of power be as much ав 10 per cent. of the total cost 


very high, that of an. average electrical equipment ы 
70—75 рег cent. 

It was at first thought that, in aos such as seinen 
works, grain elevators, mines, &c., where the air is full of 
dust and grit, motor driving would prove impracticable, but 
the difficulty was soon met, first by the construction of 
enclosed motors, in which all parts—such as the commutator 
—which would be affected by dust were completely shut in ; 
and later, by the invention of the alternating current induc- 
tion motor, which has no commutator or slip rings, and is 
only vulnerable in its bearings, which can easily be protected. 
In a grain elevator at Buffalo, motors of this type were often 
run with the chaff from thegrain coming above the shaft, 
80 that the moving part was actually rotating in the chaff ; 
no harm whatever resulted to the motors. 

The question of speed control of motors is a most 
important one. If the speed of the tool can be altered by 
varying the speed of the motor itself, the very importart 


advantage of the abolition of gearing is secured. On the 
« i E Е , 
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other hand, it must be remembered that the power required 
by the tool is generally nearly the same at all speeds, so that 
the motor must be large enough to give the full power 
required at its lowest speed: a condition practically 
vetoing this system of control. However, it is a 


Fig. 2.—10-ғт. PLATE-BENDING Rorns Driven By TWO 50-н.р. 
InpucTION MOTORS. 


great convenience to be able to vary the speed of the 
motor within certain limits, as in this way additional steps 
to those allowed by the mechanical gear can be obtained, 
and as these are frequently rather large, a much nearer 
approximation to the best cutting speed of the tool can be 
obtained. This, of course, only applies to motors driving 
single machines, and it is not so important as to warrant the 
minute sub-division advocated by some engineers, who 
would instal separate motors of capacity as low as } or even 

Н.І. | 
With direct current! the speed variation of the shunt 
motor is effected by varying the voltage at the armature 
iera nain either by rheostat or by the use of a three-wire or 
multi-voltage system, or by varying the 
excitation. The three-wire is simpler than 
the multi-voltage system, and by using it and 
а field regulating rheostat, as much variation 
as is requisite can be obtained. Buß, only 
in comparatively few cases is a wide range 
of speed variation essential. 

Up til the time when the induction 
motor was introduced, very little was done: 
in the way of power supply by alternating 
current. The induction motor, however, 
is about as simple as any machine could 
be. The induction motor is not adapted 
to running at variable speed, and is 
therefore used in conjunction with some 
type of mechanical gear for this purpose. 

he electrical gear for its operation is very 
simple indeed, comprising for the small sizes 
simply a switch with an auto-transformer, 
which is used at starting to avoid draw- 
ing too heavy a current from the line to 
supply the large starting torque. By 
adding slip rings to the secondary and 
arranging an adjustable resistance in series 
with it, the speed may be varied through wide 
limits; motors of this class have a very | 
powerful starting torque, and are suitable for use on hoists, 
elevators, &c. A suitable crane motor with large starting 
torque is made, however, in the simple closed-secondary form. 

The paramount advantage of this type of motor is ite 
extreme simplicity of construction and operation, and, as a 
natural consequence, minimum cost for attention and repairs. 


It is the most hardy machine on the market; it will take 
100 per cent. overload for short periods, and 50 per cent. for 
hours, and can even be pulled up dead without injury. After 
a shut-down of the generating plaut, it is not necessary on 
re-starting to switch in all the motors separately, as they can 
all be left in circuit and started up with the generators ; 
this is not possible with direct-current motors. à 
One of the most modern electrically operated plants is thai 
of the steam engineering department of the Brooklyn Navy 
Yard. Іа tuis plant induction motors are used throughout, 
power being supplied by 400-Kw. alternators in a separate 
power house. ! 

A much larger plant has recently been installed in the 
great new works of the New York Shipbuilding Оо., at 
Camden, N.J. Both alternating and direct current are here 
used, and power is supplied by two 500-Kw. direct-connected 
Westinghouse double-current generators (a view of which 
appeara in fig. 1)at 250 volts and a frequency of 25 cycles per 
secend when making 120 revolutions per mitiute. A notable 
feature of these machines is that they antomatically adjust 
themselves to the demand for alternating or direet current, 
the respective outputs, alternating or direct, being in pro- 
portion to the demands. The direct current is employed 
for lighting, for which purpose a large number of enelosed 
arc lamps are used, and for the crane motors, of which there 
are 35, ranging from 5 to 100 tons capacity, actuated’ by 
motors of 2,000 H. P. in the aggregate. . 

From the time when the material enters the works until 
it leaves them as part of the completed ship, it is handled 
entirely by electric cranes; no freight cars have to come 
into the shops, and the floor is therefore not cut up 
with tracks and run-ways. A large gantry crane of 
88 ft. span, 22 ft. lift, is mainly used for handling and 
storing plates, and is equipped with lifting magnets which 
effect an enormous saving in labour. The two 10-ton trolleys 
are equipped with 25 н.р. street-car motors, which саз lift 
the full load at 20 ft. per minute, and small:2-H.P. crane 
motors for traversing ; the bridge is moved along the rpn- 
way by two 25-H.P. street-car motors, operated in series 
parallel. This gantry crane is largely used as a feeder for 
the other machines in the shops. "IN 

There is а 16 ft. boring mill built by the Niles Tool 
Works Co., operated by three induction motors of 8, 5 and 
10 н.р. respectively. This machine takes 90 In. under the 
tools, permitting the bar to travel 48 in., and is fitted yin 
three boring arms, two for use when the work is revolving, 
and one when it is stationary ; the rim of the table.rnns 
in a groove cut in the bed and flooded with oil. 


Fro. 3.—28-Fr. BORING MILL. | | 


Fig. 8 shows an even larger boring mill to take worl. 


up to 28 ft., built by Sellers & Co., of Philadelphia, 


for the works of the Westinghouse Electric and Manu- 
facturing Co.; this machine, like all those in the illustra- 
tions, is actuated by induction motors. In fig. 2 is shown 
an equipment of plate-bending rolls, driven by two 50-H.P. 


— ATY 
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motors, Which, can handle boiler plates up to 10 ft. wide 
and 14 in. thick, Fig. 4 illustrates one of the most 
interesting machines in the New York Shipbuilding Co.'s 
Works. It is a multiple-spindle boiler shell drill, which 
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Fro. 4 — MULTIPLE SPINDLE BOILER SHELL DRILL. 


wiil handle boilers up to 20 ft. diameter and 20 ft. length. 
Each of the three columns carries a drill-head with 
three spindles, so that .12 holes may be drilled 
simultaneously. Fig. 5 shows a very compact and neat 
10-spindle drill by Pratt & Whitney, of Hartford, U.S.A., 
and fig, 6 a 122-in. Sellers lathe in the Westinghouse 
Works at Pittsburg. Fig. 7 is interesting from the fact that 
it represents a type of tool which, without electrical power, 
would be ahnost impossible ; such tools are moved about on the 
floor of the shop itself, and can be brought up to the work 
instead of the work being brought to them. The illustra- 
tion represents a 25-ton portable tool at Pittsburg. 

‘The entire electrical equipment referred to above was 
supplied by the Westinghouse Electrical and Manu— 

facturing Co., of Pittsburg, U.S.A. 


FLAME ANALYSES AND FUEL 
COMBUSTION. 


H— os — 


By W. H. BOOTH, M. Au. Soc. C. E. 


Tur vibration velecity of light, by which is meant those 
etheric wayes which are capable of making their existence 
felt to our organs of vision, varies from nearly 400 billion 
oscillations per second to nearly 800 billious ; that is to say, 
about one octave alone comes within the capacity of the eye 
to discern, The lower number corresponds with the extreme 
red of the spectrum, the higher frequency with the extreme 
Violet. Beyond the extreme red is a long range of oscillations 
—rays invisible to the eye—which manifest themselves as 
heat. Beyond the extreme violet rays exist a long series of 
invisible rays known as actinic or chemical rays. These 
are the rays which are most energetic in producing chemical 
effects. They are the active rays in photography, and 
are those which produce sunburn and the like effect 
from exposure to electric light. As these ultra-violet rays 
produce chemical effects, so are they produced by 
chemical action. The more intense the act of chemical 
combination, as in the burning of carbon, the greater will 
be the actinism of the light produced. Very high tempera- 
tures produced by combustion approach a white colour the 


more closely as the temperature rises, and to some eyes— 
fatigued by too much observation of molten cast-iron—the 
clearance of the final hot slag gives a peculiar neutral light 
lavender colour indicative of the high temperature. 

The proportion of rays of any particular colour in a 
furnace will indicate the intensity of the action which is 
going on within that furnace. It is extremely difficult for 
the most highly experienced eye to discern the full action of a 
furnace at high temperature—not, perhaps, so much because 
of inability to estimate the relative amounts of colour present, 
as because of the superabundance of heat rays which accom- 
pany the chemical rays, and generally the dazzling effect of 
even moderate temperatures. 

The extreme brightness of the steel furnace has necessitated 
the use of violet-coloured glasses to enable the workmen to 
watch the progress of the melt without discomfort. 

Engineers have not accepted as they ought to accept the 
teachings of physics as an aid to correct practice. Science 
and practice have been kept apart. The scientific man is 
apt to thank heaven when he makes a discovery that he 
believes cannot be put to the slightest possible good, and the 
man of practice gibes at his scientific brother, and they do 
not learn from each other. Moreover, the professional 
teacher, when he steps up or down into the arena of practical 
engineering, appears to leave behind him the scientific 
knowledge he has been teaching, and the practice of the 
quondam man of science partakes of the crudest efforts 
of the tyro. He appears to find a difficulty in applying 
his past teaching to his present practice, and not to have a 
sufficient fund of practical adaptability to conform his 
practice to his past teachings. In the combustion of fuel, 
this neglect of scientific teaching is almost universal. The 
man of science finds that the combustion of fuel, especially of 
bituminous coal, is carried ont along extremely unscientific 
lines. He accepts these wrong lines and there is no case of 
any serious attempt on the part of any professedly scientific 
тёп to put the art of fuel combustion upon a sound basis. 
Accepting the crude appliances among which he descends, he 
is apt to ‘conclude that the hydro-carbons of bituminous 
coals cannot be utilised, and hence the assertion is sometimes 
made that the hydrogens of bituminous coals cannot be 


Fig. 5.—TEnN-SPINDLE DRILL. 


counted upon as useful calorifically. The conclusion thus 
arrived at is probably erroneous, even on the basis upon 
which it is built. 5 

Hydrogen ignites so very much more readily than carbon 
and at so low a temperature, that the probability is the 
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hydrogens do burn, and in doing so, they snatch the avail- 
able oxygen from the surrounding air and deprive the 


nascent carbon of any opportunity of combustion,. causing. 


it to deposit as soot. Unless there is sufficient temperature, 


Fic. 6.—122-1n. LATHE. 


there is no hope of burning bituminous coal, as it very easily 
can be burned, without the formation of smoke. This is, 
perhaps, too crude a method of expressing the needs of the case, 
but, when the most important industrial operations are abso- 
lutely neglected by our supposed teachers and. leaders of 
scientific practice, it devolves upon those to whom science is 
less familiar, but more attractive, to step into the breach. 
Temperature is so closely connected with actinism, that the 
analytical investigation of the light of a furnace will give a 
fair insight into its conditions of temperature. By means 
of transparent media of suitable composition, light may be 
analysed in a manner that will afford great assistance in 
arriving at sound engineering conclusions and practice. 
Such media are coloured glasses. A ruby coloured glass will 
cut off all rays of light of higher vibration than ruby 
colour. Only the lower end of the spectrum will be visible 
through such a glass. On the other hand, by means of a 
violet coloured glass, all the less active rays than violet will 
be eliminated, and the most brilliant of farnaces may be there- 
by rendered easily visible, its interior being coloured the 
peculiar lavender grey colour, or approaching this tint which 
marks the ultra-violet end of the spectrum. The more per- 
fect the combustion, the larger will be the proportion of 
violet light emitted by the flames. 

In a well-designed furnace, the whole internal surface of 
which is brilliantly incandescent, light proceeds from every 
portion of the area and from the flame itself. There are no 
non-luminous areas. Occasionally in the mass of flame, 
dark streaks may be seen. These represent streams of burn- 
ing gas which while incandescent, are below the violet stage. 
They may be traced to a point of disappearance, and they 
would probably radiate light if the colourof the glass were 
less violet and more blue. 

Let the observation be now transferred to a less perfect 
furnace such as tbat of the common setting of the water-tube 
boiler, where the flames rise vertically among the tubes from 
the grate surface, and good combustion is impossible. With 
the unprotected eye the flames will appear to be giving light 
all the way from the fire surface to between the tubes. 
Combustion appears fair. If, however, these light-giving 
flames be examined by the aid of the violet glass, they will 
be cut down to short tongues of flame projecting but little 
above the fire surface. Even these tongues of flame give 
forth little illumination. Above the flame the gases appear 
to be simply dark dun-coloured streams of gas, soot laden 


and murky. The violet glass оѓ analyser has cut out all the 
rays of small actinic power and. low temperature, with the 
result that the only remaining: light rays are those 
immediately above the furnace. : | 

The effect of radiation is to cool the flames below the 
range of violet long before they have risen to the level of the 
tubes. Apparently there is nothing but radiation to explain 
the reduction of temperature. 

This method of analysis of the producta of a fire is useful, 
not merely becanse it enables a furnace interior to be 
visually examined with ease and comfort, but because it shows 
so clearly the effect of good desigu, and the bad influence of 
premature cooling. It affords most conclusive testimony to 
the benefits that accrue from proper design, and should be 
an effectual silencer of those who argue that smoke is one of 
the unfortunate inevitables of combustion in place of being 
but a proof of ignorant and careless design and neglect of 
the plainer principles of chemical science. 

The use of violet-coloured glass is essential. It is not 
simply that it is requisite to reduce the amount of light 
which meets the eye and renders vision impossible. Such a 
result could be attained by means of glass otherwise coloured, 
as by smoke, so that it is less transparent, but still not 
diffusive as is ground glass. 

Violet glass is necessary because of its specially analytical 
properties. I am not prepared to say that perfect com- 
bustion cannot occur at temperatures below those which arc 
associated with light rays that can traverse violet glass. It 
is, however, very probably true that the violet degree of 
actiniem must be very fully developed if combustion is to be 
perfect, and this degree of actinic effect cannot be associated 
with temperatures that can be secured in any furnace so 
arranged that the gases rise vertically from the grate surface 
to pass between water pipes before they have been thoroughly 
commingled ‘and burned in a free space. Thus the ordinary 
arrangement of water-tube boiler is absolutely hopeless and 
impossible. A single inspection of such a furnace through 
the analyser will effectually convert any open mind and 
point the. necessity for better practice. | | 
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Fic. 7.—PomTABLE DRILLING MACHINE. | 


Much has been heard of late of the hardships of electrical 
engineers and the manner in which their special province 
has been invaded from outside. The arguments of the other 
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side are, of course, that in their steam engineering work no 
set of men has ever exhibited the same callous indifference to 


good practice and to scientific facts and teachings as have 


the electrical engineers. 

There is, I believe, not more than one electrical station 
within six miles of Charing Cross wherein the slightest 
appreciation of the necessary chemistry of combustion can 
be found embodied in the steam generating plant. Yet we 
are asked to treat electrical engineering as a close profession, 
the votaries of which bring discredit on themselves, and reflect 
it upon steam engineering by their intermeddling in the pro- 


fession of steam engineering. If they would intermeddle : 


in а scientific manner there is no steam engineer would 
object, but at the beginning of a fresh century it is lament- 
able to find steam-raising put back to the dark ages, and the 
methods of the untutored savage applied to so refined a 
chemical process as the combustion of hydro-carbon 
compounds, 


CONTRACTS OPEN. 


(Continued from page 20.) 
Stalybridge.—January 5th. Cables, telephone and test 


wires, high and low pressure switchboards for main and sub-stations. 
See Official Notices December 12th. 


Stepney.—January 15th. 500-xw. steam dynamo. See 


Official Notices December 19th. 


Stockport.—January 24th. 
tram rails, J5 tons tie bars, also special work. 
Notices to-day. 


Stoke - upon - Trent, — January 14th. Destructor, 
boilers, pumps, conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &.., crane, and workshop 
machinery. See Official Notices " December 12th. | 


Sunderland.— January 20d. Lancashire boiler, vith 
fittings, &c. See Official Notices December 5th. 


645 tons of grooved steel 
Bee “Оса 


SwaHsea.—January 8th. Wiring ard fittings for new 
harbour offices. See Official Notices“ December 19th. 


Wallasey.—January 15th. Steam dynamo, Lancashire 
boiler, condensing plant and cooling tower. See Official Notices " 
December 5th. 


Wellington, N.Z.—January 21st.. Supply and installa- 
tion of all material, including power house equipment, overhead 
work, track work, feeders, tram cars, &c., for tramways. See 
Official Notices m Dece mber 12th. 


— ee 


CLOSED. 


Belfast.—The Gas and Electric Committee has — 
the tenders of Mesars Bruce Peebles and Messrs. Handley and 
Shanks, for the supply of motors. 

Messrs. Fabius Henrion are supplying cored and solid carbons to 
the Corporation for the street arc lighting. 


Belliss Engines.—TLe Sunderland Forge Co. has ordered 
two 172-в HP. engines оу Belliss & Morcom, Ltd., for Finchley ; 
Messrs. Mather & Platt bave ordered one 495-B н р. engine from the 
same firm for Chester; and а third sub-contract placed with Mesers. 
Relliss is for one 290-5.B р. engine for Chesterfield. Messrs. Dick, 
Kerr & Co. have let the sub-contract for one 1,000-н.р. engine for 
Croydon t» Mesars. Belliss & Morcom, Ltd. The Smithfield Markets 
Electric Supply Co. have placed a contract for one 450-н.р. engine, 
coupled direct to an E.C.C. dynamo, with the same firm. 


Croydon.— The Corporation has resolved that the tender 
of Messrs. Dick, Kerr & Co. be accepted for an engine and gene- 
rator at the price of £5,630; of Messrs. Mirrlees, Watson & Co., 
Ltd., for condensing plant at £2,305, and that a couling tower be 
er.cted in substitution for the present cooling pond at £640. 


Dewsbary.—The tender of Messrs. Dick, Kerr & Co. 
has been accepted by the Corporation for an engine and dynamo 
required for the supply of energy to the B.E.T. Co. The tenders 
submitted numbered 200. 


Dangannon.—The U.D.C. has accepted the tender of 


the Westingbouse Co. to supply engines, producers, and other 
plant for the lighting scheme of the town at £2,033. 


* 
- Falkirk. — Messrs. Thomson & Co., of Falkirk, have 
recei ved the contract from the Town Council. for the wiring of the 
Town Hall and the Burgh buildings. 


Gravesend. — The T.C. has accepted the tender of 
Veritys, Ltd., for the supply of electric light fittings forthe Town 
Hall, magistrates' room, and offices. 

Great Northern Railway.— The contract for low 
voltage incandescent lamps for the Great Northern Railway Co. 
has been placed with Mackey's Electric Lamp Co. 


Leith.— Mersrs. Fabius Henrion, of Nancy, have secured 


the contract for the supply of arc lamp carbons for the municipality 


as follows:— 


Cored, 18 mm. x 8 in., per 1,000 £1 17 10 
Solid, 12 mm. х 8 in,, рег 1,000.. . 017 04 7 
Cored, 18 mm. х 12 in., per 1,000 Us 9 16 10 
Solid, 12 mm. x 13 in., per 1, 0000 . 1 5 7 
Neweastle-on-Tyne.— The Tramways Committee has 
decided to put down a Willans high-speed engine of 850-H P. for 
direct coupling to a Bruce Peebles dynamo for supplying power to 
the tramways. | 


Newark.— Messrs. Simpson & Co. have decided to put 
down another 250-н.р. Willans engine for direct coupling to a 
Westinghouse dynamo for supplying power to their works. 


Surbiton.—The U. D.C. bas accepted the tender of 
Messrs Gaze & Son, of Kingston-on-Thames, for the ä of the 
electric light station at £4,539. 

` ; г ne dr 


1 


FORTHCOMING EVENTS. 


Friday, January 2nd.—At 8 p m. Institution of Junior Eugincers. 
Westminster Palace Hotel. Paper on Modern 
Marine Boilers: & Consideration of the Relative 
Values of Different Types,” by H. M. Rounthwaite, 
M. I. M E, honorary member. 

Saturday, January 3rd.— At 3 p m. Rog al Institution. Lec’ ure IV. 
by Prof. H. 8. Hele-Shaw, “On Locomotion: On the 
Earth—Tbrorgh the Water—In the Air.” (Also on 
6th and 8th inst ) 

Wednesday, January 7tb.—At 8 p.m. Association of Engibeers-in- 
Charge, St. Bride Foundation Institute. Paper on 
“ Smoke Prevention by W. H Booth. 

Thursday, January 8th.—At 8pm. Civil ard Mechanical Engi- 
neers’ Society. Meeting at Caxton Hall. Paper by 
A. Marshall- Arter on “Indicating High Speed 
Engines.” 

At 8 pm. Institution of Electrical Engineers. Notes 
on Recent Electrical Design," by W. В. Esson; 
“Notes on the Manufactare of Large Dynamos and 
Alternators,” by E. K. Scott. 

Saturday, January 10th.—At 230 p.m. Northern Section of the 
National Electrical Contractors’ Association. Annual 
general méeting at the County clotel, Newcastle. 

Tuesday, January 13% -—АЄ 8 pm. Institution of Civil Engineers. 
Paper on Electric Automobiles,” by H. F. Joel, 
Assoc. M. Inst C. E. 

Friday, January 16th.—At 8 p.m. Institution of Civil Engineers. 
Students Meeting. Fifth annual lecture by Prof. 
W. С. , Unwin. Subject:—''The Measurement of 
Wa 

Baturday, January 17th. —At 3 p.m. Institution of Juoior Engi- 
neers; visit to new electricity works of Shoreditch 
Borough Council, at Whiston Street, Haggerston. 


— —— — — ае 


NOTES. 


British Commercial Agents Abroad.—The Times 
says that the Secretary of State for Foreign Affairs ha: arranged 
with the Lords Commissioners of the Treasury for the extension of 
the appointments of the British Commercial Agents in Russia, 
Switzerland, the United States, and Central America for a 
further period of three years from 1st inst. Tne names and 
addresses of the agents are as follows.—Mr. H A. Cooke, 17, 
Malaia, Dimitrovka, Moscow ; Mr. J. C. Milligan, British Consulate- 
General, Zurich; Mr. E. Seymour Bell, 196, La Salle Street, 
Chicago ; Mr. F. W. Melville, care of British Legation, Guatemala. 
The Secretary cf State has also appointed Mr. E. S. Schwabe to be 
British Commercial Agent at Viadivostok for an experimental 
period of two years. Toe business of the agents consiste in watch- 
ing and reporting on the commerce, industries, and products of 
special districts, and in anewering inquiries on commercial subjects. 
In cases requiring а journey the ageut will report to His Majesty's 
Ambassador or Minister, who will decide whether an offer should 
be made to procure the information. If journeys are undertaken 
by the Commercial Agent, a subsistence fes of <1 1s. per night will 
be charged, in addition to the actual expenses of коны and 
payment in advance will bo required, 
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An X-Ray Lawyer.—In consequence of attempts at 
fraud in connection with claims for alleged damage due to X-ray 
surgery and electrical accidente, the Law Department of Chicago 
has appointed Dr Н Preston Pratt to the office of “ X-Ray Expert 
and Electrical Diagnostician." 


Mr. Swinburne v. the Text-Bonks.—We received 
from Prof. John Perry, too late for insertion in our last issue, a copy 
of & letter addressed by him to the Engineer, which we reproduce 
below :— 


" Sir,—The writings and speeches of Mr. Swinburne are so 
numerous and clever and original aod altogether interesting that 
the fear of seeming ungrateful restrains such scientific men as read 
them from pointing out how he is misleading studente. There are 
several misleading general statements in his I.E E address, and 
one is of such importance that I am compelled to refer to it. In 
the treatises maligned bv bim, dH is tbe heat entering a quantity 
of stuff which ів at the absolute temperature 0 and pressure р and 
volume v. If dn / be called do, then o is a property of the stuff 
which returns to ite old value when 0 and p and v return to their 
old values after any changes. This is the second law of thermo- 
dynamics. | 

“Now, Sir, vou know that I am only stating here what is in all 
the books, and Mr. Swinburne says that all engineering text-books 
and nine out of ten treatises on mathematical physics are wrong 
in such statements. How are tbey wrong? Does he mean that 
there is no truth in the second law of thermo-dynamics? If his 
words have any meaning at all, they surely mean this, and indeed 
they may aleo be gathered not merely from what he says about 
entropy but everything that he savs on the subject of thermo- 
dynamics Of course, when Mr. Swinburne gravely informs an 
audience that two and three do not make five, but something else, 
everybody takes him to be joking, but when be tries to upset some 
other well-established scientific principles, if these principles are 
not sufficiently well fixed in the minds of his hearers, he may do 
much harm whether be is or is not in a jeking humour. For my 
part I believe that it is never much of a joke, but there is evidence 
of sardonic bumour in saying what one pleases, wrong or right, 
before a believing audience. I feel very sorrowful when I see such 
great talents, such a wonderful personality wastefully employed. 
It is only one more example of Englishmen's contempt for science. 

The idea of calculating directly from the entropy which is as 
inherent a property of a body as its volume or pressure or tempera- 
ture, has, I think, greatly simplified all the theory of heat engines ; 
it eaves modern students from the bundred vague misleading notions 
which tormented tbe students of a past generation. If Mr. 
Swinburne does not believe in its usefulness, I feel quite sure that 
he does not know what he is talking about. 

“ I wonder if the students will understand me better if I put the 
matter this way :— 

A pound of air at 32° F. and atmospheric pressure being eaid to 
have no energy or eatropy. 

" A pound of air of volume 3 cub. ft. and temperature 1,129° F. 
the entropy 0:00415 (I usually call this 000415 Ranks); it also has 
the pressure 15.950 lb. per sq. ft., or about 74 atmospheres. We, 
the writers of engineering text-books and the writers of all except 
one-tenth of the books on mathematical physics (according to Mr. 
Swinburne) say that if this pound of air goes through any changes 
of volume and temperature whatsoever, and if it comes back to the 
same З cubic feet in volume and 1,129’ F., it will have the old 
pressure and the old entropy. 

"Or again. A pound of water stuff is at 365°7° F., and if it is 
90 per cent. dry steam and 10 per cent. water, it has an amount of 
entropy which I call 1:456 Ranks (counting from water at 32° F. and 
atmospheric pressure). We affirm that this pound of water stuff 
may undergo all sorts of changes, but if it is brought back to this 
state again, its entropy will be exactly 1:456 Ranks. 

" His words say that Mr. Swinburne desires our right to make 
these statements, they deny the truth of the second law of Thermo- 
dy namics. 

i " JOHN PERRY. 
“ Royal College of Science, S. W.", 


Prof. Perry writes more in sorrow than in anger, but we have 
grave doubts whether Mr. Swinburne's heart will be melted by the 
professor’s lament over his heterodoxy ; certainly he is not likely to 
be converted by arguments of tbe tu-quoque order. It happens 
that the statemente and mode of treatment attacked by Mr. 
Swinburne in hie Addres« are embodied in Prof. Perry's own text- 
books— excellent and practical works indeed, but not necessarily 
infallible. It is a curious and regrettable sequel to Mr. Swinburne's 
appeal for greater cordiality and a better understanding between 
scientists and practical engineers that one of the most practical of 
our scientists should thus attack one of the most scientitic—if not the 
most—of our practical engineers. To accuse Mr. Swinburne of 
contempt for science is at least as unjust as it would be to impeach 
Prof. Perry's views on practical engineering. What the President 
objected to was the misuse of the idea of entropy, and he did not 
deny ite usefulness at all—quite the contrary. 


An Unfortunate Dam.— The Canadian Electrical 
News says:— A newspaper dispatch of November 30th conveyed 
tbe information that a portion of the dam cf the Chambly Manu- 
facturing Co., at Chambly, Quebec, bad on that day been carried 
away. It ie understood to be the intention to build a new coffer- 
dam, which will probably be completed within a month. Since its 
inauguration, less than five years ago, this plant has been particu- 


larly unfortunate. This is the second time that the dam has broken 
away; the original water-wheels have been replaced by others of 
different type; the generators have been rewound, and material 
cbanges have been made in the switchboard. In the construction 
of the plant engineering advice of a high standard was secured, 
but notwithstanding this and other precautions, the cbanges to 
which we refer were found advisable. These circumstances indicate 
that, as a rule, water-power is not as reliable as steam.” 


Fatality at Willesden.—An inquest was held last 
Friday into the cause of death of Wm. Ayling, who, according to 
report, was dragged into the ash-handling machinery at the Metro- 
politan Electric Supply Co's. Willesden works on December 22nd. 
The evidence given included a statement by Charles Capp, who was 
employed as ash shifter, and worked in the subway where the 
accident happened. It seems that Ayling was up a ladder, leaning 
over a shaft that ran along neat the top of the arch, oiling. Capp 
asked deceased to come down to enable him to get by with a akip 
ofashes. He did so, and climbed up again directly the skip passed, 
and shouted out, Oh ! ” three times. Witness saw that he was caught 
in the machinery and tried to catch hold of bim, but he was drawn 
up out of reach. Another workman ran off to stop the engine, and 
witness shouted up through an opening to tbe driver. The 
machinery stopped almost immediately, as “а sort of chuck" was 
removed as well as the driver stopping the engine. 

From other evidence it seems that the man's arm was drawn 
round the shaft by & coupling, and his bead was bleeding and lying 
just over the tlanges of the coupling. He was drawn up between 
tbe coupling and the hanger; it was believed that he was drawn up 
through his sleeve being caught by the nuts in the coupling. The 
shaft revolved 22 times per minute. 

A juryman who bad viewed the scene, said the tunnel was well 
lighted, and the machinery was 9 or 10 ft. from the ground. 
Medical evidence was given to the effect that death was due to a 
fracture of tbe skull. 

The jury found that “ Deceased met his death through a fracture 
of the skull, accidentally, but accelerated by the unprotected state 
of the machinery, and we stringently recommend that the machinery 
should be protected in accordance with the Factory Acts.” 


Lectures.—Under the auspices of the Corporation of 
Glasgow, Mr. W. A. Chamen, electrical engineer for the city, 
recently delivered a lecture on tbe electricity supply of the Corpora- 
tion. Ex-Bailie Maclay presided. The lecturer gave a description 
of the electricity works of the city, and illustrated the various uses 
to which electricity could be put. Referring tothe supply of elec- 
tricity by the Corporation, he said that during the month of De- 
cember 15,000 H.P. was actually used to carry on the supply, to 
which was to be added another 2,000 н P., borrowed from the surplus 
power of the tramways department. The growth of the electricity 
department seemed to kuow no bounds, and it was clear that by 
next winter between 2,000 and 3,000 n.P. more of plant would be 
required to meet the increased demand. The electric motors con- 
nected amounted in the aggregate to about 4,000 н.р. It was con- 
fidently hoped that the addition of large numbers of motors for 
industrial purposes, which would be in use summer and winter, 
would tend to cheapen the general cost of production. At the close 
the lecturer was awarded a hearty vote of thanks. 

Оа December 18th at the Dundee Institute of Eogineers, Mr. 
David Maxwell delivered a lecture on “Some Applications and 
Advantages of Electric Motors." 


Electricity in Coal Mines.—The Parliamentary Com- 
mittee recently appointed to report on this subject held its third 
sitting on Wednesday, December 17th, wnen evidence was given 
by Mr. H. Davis, of Davis & Son, Derby. 

It is stated that the Hulton Colliery Co. are opening two new 
collieries near Atberton Station, on the Lancashire and Yorkshire 
Railway, and are introducing some important developments with 
regard to the introduction of electricity. The mines are 500 yards 
deep. Electrical machinery for coal-cutting and ventilation pur- 
poses is being introduced; an electric lighting installation is 
being put down, and electricity will also be used for haulage and 
screening purposes; whilst another important innovation to be 
tried is the substitution of hydraulic cartridges for forcing the 
coal down instead of blasting. 


Burning Coal Dust.—A method of burning coal dust 
is described in Mines and Minerals. The coal is first dried down to 
2 per cent. moistare and ground fine to pass a sieve of 80 mesh. In 
this condition it is fed from a hopper by a special conveyor into an air 
blast pipe fed by a fan with air sufficient to burn the dust. Tbe 
coal falis in front of an air nozzle by which it is well mixed in tbe 
air current, and the whole is again mixed with air from & second 
nozzle near the furnace entry; the mixture enters the furnace in 
an upward sloping direction and strikes against & brick arching. 
The arrangement is shown applied to an underfired boiler, and is 
claimed to reduce fuel consumption by 25 per cent. with no forma- 
tion of cinder and very little ash, but nothing is said as to the 
emission of dust at the chimney top, a probability that calls for the 
use of a settling chamber. There is no change made in the furnace, 
the ordinary bars being left in, and therefore, we may suppose, still 
admitting some air, or surely they would be melted, . Dust fuel is 
closely akin to atomised oil, and should be capable of efficient and 
perfect combustion if only the dust difficulty can bo got отог, 
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Shock Fatalities.— Mr. C. L. Drew, Coroner for the 
Western District, opened an inquest on Saturday last on the bodies 
of William Arthur Line, 35, caretaker, and William Brown, 23, 
mecbanical engineer, who met their deaths in the Fulham Baths on 
the previous Tuesday evening. 

E. A. Chivers, bath attendant, stated that Line went into cubicle 
No.8. After & short time he heard & scream, and going to tbe 
cubicle, found Line with his hands on the top of the partition. He 
tried to pull the man down, but could not do so, and at once ran 
and switched off the electric current. Then he went back aud 
eaw the man lying in the bath, and tried to turn him over. Other 
asaistauce was at hand, and then he went off to examine the other 
cubicles. He could not' open No. 4, but forced it open, and then 
saw the deceased Brown lvirg on the ground. He believed that at 
that time he was dead. Probably an hour elapsed before he left 
Line and found Brown. Brown, when he found bim, wes lying at 
the bottom of bis cubicle naked ; he had had a bath at the time. 
Several of the bathers stated that they had felt shocks. That was 
an occasional occurrence. He nearly always warned bathers not to 
get ор and рої their hands on the partition, but, if they wanted 
anything, to call out. The partitions were made of glazed slate in 
galvanised iron framework. 

L. Jones, another bath attendant, gave corroborative evidence. 
The deceased was hanging by both bands; he said, Таке me 
down.” He helped to lay the man on his back in the bath. This 
was only done after the electric current was switched off, when his 
bands were released, and he fell downwards. Witness guided bis 
fall. He had frequently put his hands on the top of the partition 
when his hands were drv, without feeling any shock, although the 
current was on. The cry he heard was of a man in agony. 

Mr. A. A. Baker, superintendent of the Baths, said that, on being 
called at 10 minutes past seven on the evening named, he went to 
No. 8 bath, and saw Line reclining in an empty bath, assisted by 
one of the attendants. He bad bim lifted out, and directed the 
method recommended for recovering consciousness. He heard 
someone say that deceased bad bad a shock, and he at once put his 
hand on the top of the partition, but felt nothing. Then he put hia 
hand on the cast-iron capping, and got a shock. Three-quarters of 
an hour probably elapsed before Brown was discovered. He was 
lying on his face on the ground, and he thought, by the state of the 
water, that the man had had his bath. He had never had complaints 
of electric shocks before. The iron caps were used to keep the frame- 
work in position. The fuses were all in order, and remained so after 
the a^cident. 

L. Debetoine, manufacturer, & bather at the time of the occur- 
ence, was drying bimself when he heard a shriek. He got up on 
the edge of his bath, and put hia left hand on the partition to look 
died when he received a shock, which knocked him back into his 
bath. 

Another bather put both hands on the partition to look over, 
whea he received a shock, and fell back into the bath. 

Dr. Morris J. Williams gave evidence, first as to the case of Line. 
He found the man dead, but recommended the attendant to con- 
tinue his efforts to restore animation. He went away, but was 
recalled to see the body of Brown; rigor mortis had set in, and he 
considered that death had taken place an bour. He made a post 
mortem examination of each body. In the case of Line he was of 
opinion that death had resulted from a strong stimulus—a shock, in 
fact. The stomach contained about 2 Ibs. of food, and that would 
tend to weaken the action of the heart. A very small shock would 
have been sufficient to bring on syncope and death. By holding on 
with both hands the current would have been more readily directed 
to the heart. The top of the partition was made of galvanised iron, 
which was a strong conductor, and the wires were cased in steel 
tubing, which was also а conductor. A strength of six volts was as 
much as one could bear, and in a recent case a shock of 96 volts 
caused death. The supply at the baths was 200 volts in the cases 
before the coroner. In the second case the body was well 
nourisbed and all the organs were normal. The death in the second 
case was due to an electric sbock. 

The coroner stated that as an inspector from the Board of Trade 
must be in attendance before the inquiry clo:ed, he would adjourn 
the Court until Saturday next (to-morrow). 


“The American Invasion.“ — With reference to the 
speech of Mr. George Westinghouse, delivered at the meeting of 
the British Westinghouse Co., and printed at some length in our 
“ City Notes on December 19tb, 1902, Messrs. Crossley Bros. write 
to Engineering as follows: 

“ At a time when everything emanating from an American source, 
whether statements or machinery, is implicitly believed in by a 
certain section of the British public, who areonly too eagerto accept 
them as signs of British deterioration, we should like to point out 
one or two fallacies in the speech of the chairman of the British 
Westinghouse Co. at their recent third annual meeting, which have 
been widely circulated through the Press As ‘British manu- 
facturers, we protest against the bombastic assertion that the 
new American works at Old Trafford will ‘prove an object-lesson 
to other British manufacturers.“ Time alone will show, but at the 
present moment we cannot own to any fears on this point. It is 
possible that the American invader may have quite as much to learn 
as toteach. Then, again, as regards the remarks on gas engines: 
One would suppose that they were hitherto unknown in this 
country, until kindly introduced by the foreigner. Possibly he bas 
yet to learn that they have been made in thousands in this obsolete 
and played-out conutry for the last 30 years, The very wording of 
the repost displays ignorance, It is stated that gas engines ‘would 
prove the most important instrament for the cheap production of 
power.“ Why, they have proved it, and this for years past. As for 


the qualification ‘if a simple and effective device be found to 
remove tar and dust from ordinary soft-coal! producer gas,” this 
again shows want of knowledge of the progress made in this 
country. It is an indisputable fact that this ‘consummation 
devoutly to be wished ' has been achieved years ago by some of our 
out-of-date engineers. If the American invader is only in a position 
to state that ‘such device would soon be available to the company, 
it only shows that already he has, to use one of his own country- 
men's phrases, ‘taken a back seat. The whole question of large 
gas engines ‘operated with gas made from authracite coal or coke 
wbich has been cleaned aufficiently, has been thoroughly thrashed 
out, and made an established success, by Mr. Dowson and ourselves, 
more than 20 years ago, and can be seen not only at our own works, 
but all over the country. We have used it for 20 years as our 
absolute source of supply, and frequently fires have not been out in 
the generators for two years, thus showing the very small amount of 
repairs pecessary. One story reads very well until we hear the 
other side, and it is only those who are uoaware of the progress 
tbat has been made in this country with large gas engines and 
producer plants during the Ja:t 20 yeare, who can believe that the 
western hemi-phere can teach the eastern anything in this con- 
nection.” 


The North-Eastern Railway's Motor-Car Project.— 
According to the Mechanical Engineer, the two auto- cars which аге 
being built at. York to run ou the North-Eastern Railway between 
the Hartlepool and West Hartlepool stations will have a speed of 
30 miles an hour. The cars will be 53 ft. long, and will provide 
seating accommodation for 52 passengers. At one end of the car 
there will be a Napier petrol, engine of 85 B. P., with four 
cylinders; the engine will drive! a dynamo generating electricity 
for two motors, which will be fixed on the bogie underneath the 
engine compartment. Theibody of the car will be much larger than 
that of the ordinary carriage, approximating closely to the tram 
type; in fact, the car will be & tramway saloon, with an engine 
compartment at one end and & conductor's compartment at the 
other. The car will be fitted with electric brakes, and;illuminated 
by electric light. The cars, it is expected, will be ready for com- 
mencing the service early in the new year. 


Obituary.—We regret to have to record the death, which 
took place at hia residence in Snaresbrook, of Mr. Tkomas G. 
Lloyd, the secretary of the India-Rubber, Gutta-Percha and Tele- 
graph Works Co. Mr. Lloyd was in his 62nd year, and had been 
connected with the Silvertown works for over 40 years. This long 
service, and the positioa he held at his decease, are ample testimony 
of the regard and esteem iu which he was held by those with whom 
he was associated. Many of us in the electrical industry have had 
the opportunity of appreciating the quiet business-like courtesy 
that Mr. Lloyd invariably showed to thore with whom he had 
dealings, and we feel that the Silvertown Co. have lost a valuable 
officer. We are informed that Mr. Lloyd, whose health had never 
been robust, succumbed through heart failure, following an attack 
of influenza. The funeral took place on Saturday, 27th ult, at 
Waustead Old Parish Church, and was attended by such of his 
friends and associates as the Christmas vacation permitted to receive 
notice of his death. We sympathise with his widow and family in 
their loss. 

The death bas occurred at New York of Mr. Edward Douglas 
Jones, a partner of the Jate Cyrus W. Field, who laid the first Atlantic 
cable. He was 77 years of age, aad retired from the engineering 
profession in 1885. 


The Electrolytic Rectitier.—It is well known that if 
an alternating current is sent through an electrolytic cell having a 
carbon and an aluminium electrode immersed in a solution of 
alum, the current in one direction is almost completely stopped, 
while it passes freely in the opposite direction. It is when the 
aluminium is the anode that the current is stopped, and from this 
it appears that, under these circumstances, some film is formed on the 
surface of the aluminium plate which prevents the negative ions from 
reaching the metal. It is generally believed that the obstruction is 
due to & film of aluminium oxide formed on the surface of the 
plate, but Mr. K. E. Guthe (Phy. Rev., December, 1902) urges that 
this view is untenable, and gives good reasons for the hypothesis 
that tbe resistance to the passage of the negative ions is due to the 
formation of a gaseous layer of oxygen, which becomes entangled 
in tbe partial layer of oxide on the surface of the aluminium plate. 
He shows that a layer of hydrogen is not entangled in this way, and 
therefore it opposes no resistance to the ions when the aluminium 
plate is а cathode. A rise of temperature was found to reduce the 
resistance of the film of oxygen, as might be expected from theory. 
The composition of the electrolyte did bot affect the result as long 
as the negative ion was oxygen, but when an electrolyte with 
chlorine as negative ion was used the cell lost its rectifying pro- 
perty. He (Guthe) aleo replaced the aluminium electrode by & semi- 
permeable membrane of copper ferrocyanide, and found that the 
results corresponded closely with those obtained with the aluminium 
cell. It appears to follow from Guthe’s experiments that the con- 
dition for the formation of an eleotrolytic rectifier is an electrode 
with & surface which will retain one of the gaseous films produced 
by electrolysis. 


Electric Fittings. — The Electric and General Stores Co., 
of Sunderland, will show a representative collection of their 
patterns of electrio light fittiugs at 44, Leazes Park Road, New. 
castle-on-Tyne, from January oth to 19th, А Attings catalogue is 
jn preparation, 
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The I. E. E. Visit to Italy.—Mr. W. G. McMillan, the 
Institution secretary, has placed in circulation printed particulars of 
the preliminary arrangements which have been made for the visit 
to Northern Italy in April next. The party will leave London on 
Thursday, April 2nd, and, travelling vid Dover-Calais or Folkestone- 
Boulogne, Lucerne, and the Бї. Gothard, will arrive at Como on 
Friday, April 3rd. An advance party will, if practicable, be made 
up to start on Wednesday, April 1st, travelling by the same route, 
and arriving on April 3rd, but staying a night in Basle on the way. 
Acc rding to present arrangements, the programme will, in outline, 
be as follows, but itis necessarily subject to alteration :— 

Saturday, April 4th.—Visit to the Valtellina electric railway and 
. power house at Morbegno. 

Sunday, April 5th.—No special arrangements will be made for 
this day, but an opportunity will be given to those who wish to do so 
to visit the tomb of Volta, about two or three miles from Como. 

Monday, April 6th.—Leave Como for Milan, travelling vid 
Varese and the Milan-Varese Electr’c Railway, а visit being paid 
to the worke of Messrs. Tosi, at Legnano, in passing. 

Tuesday, April 7th.— Visit to the Paderno power house, 

Wednesday, April 8th.— Visits to the works of Messrs. Pirelli and 
of Messrs. Riva Monneret, to the technical High School, and to 
generating stations in Milan. It is hoped that admission may be 
allowed to some of the numerous electrically-driven factories in 


Thursday, April 9th.—Visits to the power houses at Vizzola and 
Tornavento. 

Those members who expect to be able to join the party, should 
fill in the application form, and send it to Mr. McMillan as soon as 
possible so as to assist the Council in making arrangements. 


Snow on Tram Tracks.—A problem of most vital 
interest to street railway companies, more especially in America, 
at this season of the year, is that of the removal of snow from the 
tracks, and in this connection the paper and discuseion on this sub- 
ject at the last meeting of the New England Street Railway Club 
brought out a number of points which seemed worthy of epecial 
note, particularly at the present time. It was tolerably well estab- 
lished, says the Street Railway Journal, that no single type of elec- 
trically- {riven snow-plough is adequate to meet all classes of storms 
and service. For suburban or interurban lines, subject to heavy 
drifts in severe storms, there seems to be at prevent little apparatos 
on the market tbat can rival a powerful double-trock rotary, 
equipped with from 150 н.р to 200 н.р. in propelling motors, and 
with about 75 HP in motors geared to drive ite fans. Such a 
plough would weigh about 20 tons, exclusive of its electrical 


equipment, and it should be liberally supplied with 
emergency jacks, lanterns, ice  chisels, sand, salt, and 
shovels, which, when needed, are wanted badly. For 
light storms and general city service, some form of 


nose or radial plough is desirable, and this likewise should be 
equipped with emergency tools, and should have from 75 H. to 
100 НР. in driving motors if of the single-truck variety. In all 
classes of ploughs the motors should be geared for good acceleration 
rather than for high maximum speed, although for suburban ser- 
vice & plough should be capable of getting out of the way of regular 
cars on clear track, which means & maximum speed of 15 to 20 
miles per hour in most cases at least. The necessity of the personal 
interest of the operating superintendent in securing enthusiastic, 
persevering work from the men behind the ploughs and shovels 
was strongly emphasised. The company which cares for the 
physical comfort of its men is far from being a loser 
in the end, and proper shelter, food and hot drinke have 
been found to be no mean aids to the snow brigade in its suc- 
cessful campaigns against the storms. The assignment of various 
sections of the company's territory to the different foremen in the 
same manner that a fie department chief divides his city among his 
district captains was also commended. Another point brought out 
was the wisdom of cutting down tbe service by running fewer cars 
on roads where the power supply is inadequate to operate both 
regular service and ploughs. If the ploughs are to keep the road open 
for traffic they must in no case fali short of power, and must do 


effective work in the earlier stages of the storm, being given right of 


way as far as possible and kept moving. 


Personal.—On Friday evening last a farewell dance was 
given by Mr. W. Murray Morrison, resident engineer and manager 
for the British Aluminium Co., to the employés at Foyers, to the 
Foyers estate tenantry, and to other inhabitants of Stratherrick. 
There were about 300 persons present. Mr. Morrison was presented 
with & gold chronograph subscribed for by the employés of the 
company as a mark of appreciation and respect. 
been seven years at Foyers. Не retains his connection with the 
сошраоу, but in another position. 


Mr. W E. Langdon, electrical engineer to the Midland Riilway 
Co., bas this week retired from active service under the age limit. 
He had been in the service of the Midland Railway Co. since 1878, 
Jt will be remembered that he preceded Mr. Swinburne as president 
of the I.E E. Mr. Langdon for years has been an occasional con- 
tributor to the Review, and we wish him all that he could wish 
himself in his well-earned retirement. 

Oo Wednesday last week the electrical staff and other officials 
of the Manx Electrical Railway Co. gave a farewell dinner to Mr. 
E Christian, the late assistant electrical engineer to the company, 
who recently obtained an appointment as inspector of rolling stock 
on the newly electrified line of the Mersey Railway Co. Mr. 
Harold:Brown, general manager of the Manx Co., presided. 


Mr. Morrison has 


Mr. Geo. Boorman announces that he has severed his connection 
with the firm of Osrdwell, Boorman Ford-Lloyd, Ltd., and now 
represents the Davis Electric Lamp Co., of Moor Street, Cambridge 
Circus, W.C. 


Magnetic Insulator.—AÀ correspondent sends us a 
cutting from a recent issue of Answers reproduced below, which 
admirably illustrates the dangerous character of a very little know- 
ledge:— There is so much electric machinery used nowadays in 
ordinary life that watches, unless specially made to resist magne- 
tisation, frequently get magnetised. Their case is then practically 
hopeless. This danger may also be avoided by the use of an india- 
rubber case, india-rubber being a perfect insulator.” 


Royal Institution.— Yesterday afternoon Prof. H. 8. 
Hele-Shaw delivered Lecture III., on “Locomotion: on the Earth ; 
through the Water; in the Air.” 


Appointment Vacant.—A foreman of plate-laying and 
bonding is wanted by the Leicester Corporation. 


THE CENTRAL STATION: ENGINEER. 


Ма. J. F. С. SNELL, the Sunderland borough electrical engineer, 
has just paid & visit to the Continent to inspect some three-phase 
lants. 
5 The staff at the Hastings Corporation electricity works have 
presented an illuminated address to Mr. І, ANDREWS, late eleo- 
trical engineer, and now consulting electrical engineer to the Cor- 
ration. 
P^Heckmondwike U. D.C. has increased the salary of Mr. CARTER, 
electrical engipeer, from £156 to £200 per annum. 

The Llandudno U.D C. has appointed Mr. Dante, HucHEs to 
be second assistant engineer at tha electricity works. 

At Pinkston Power Station, Glasgow, on Monday last week, Mr. 
WILLIAM BURR was presented by Mr. James GRAHAM, the superin- 
tenuing engineer, on behalf of the staff and friends, with a case of 
mathematical instruments. on the occasion of his leaving to take up 
the position of station superintendent at Realing. Mrs. Burr was 
also presented with an umbrella. 

The Wimbledon D.C. has appointed Mr. Н. A. Nort, of Mother- 
well, N.B, as mains superintendent at a salary of £120 per 
annum. Ў 

Mr. Josera McWanon has resigned his position as chief elec- 
trical engineer to the Blackpool and Fleetwood Tramroad, to carry | 
out the construction of the Northampton Tramways in copjanction 
with tbe borough engineer. His new address, on and after January 
5th, will be Guildhall, Northampton. 


NEW COMPANIES REGISTERED. 


Wm. Augs. Gibson, Ltd. (75 775).— This company was 
registered on December 17th, with a capital of £:0.000 in £1 shares, to carry on 
the business of constructors and suppliers of hydraulic, electric, steam and 
mechanical lifts or elevators, brass and iron founders, metal workers, 
machini-+ts, &c., and to adopt agreements (I) with W. A. Gibs: n and (2: with 
J. A. Steven, P. Steven, and J. M. Steven. The first subscribers (each with 
one - hare) are: P. Steven, Provanside Engine Works, Stirling Road, Glasgow, 
engineer: J. A. Steven, Provanside Engine Works, Stirling Road, Glasgow, 
engineer; J. M. Steven, Provanside Engine Works, Stirling Road, Glasgow, 
engineer; A A. Dick, 108, Bishop Street. Port Dundas, Glasgow, merchant; 
Е. Pope, 7, High Street, Putney, clerk; W. R. Gibson, 81, El«in Crescent, W., 
engineer; E O. Goss, Vestry House, Laurence Pountney Hill, E.C., solicitor ; 
and W. R. 8mi'h, I, Lawley Street, N. E., clerk. No initial public issue. The 
first directors are W. A. Gibson and J. A. Steven (both permanent ; special 
qualification, £1,000) ; ordinary qualification, £50. 


General Electric Inspection Co., Ltd. (75,8 13). —– This com- 
pany was registered on December 22nd, with a capital of £10,000 іп EI shares, 
to inspect works, buildings, undertakings, engines, dynamos, machinery, 
meters, wires, lamps, instal.ations, apparatus and [аль and to carry on the 
business of electricians, electrical eng't:ee's, 40. The first subscribers (each 
with one share) are:—G. J Denne, 69, Queen’s Road, Wimbledon, business 
manager; 6. A. Veitch, 8, Cromwell Mansions, Ravenscourt Park, accou tant; 
Т. S. Webb, 41, Rosemont Road, Acton, W., private secretary; О. Е. Spate, 
Hotel Metropole, London; Н. G. Brown, 2, Bond Court, Walbrook, E. C., 
solicitor: W. J. Simpson, 25, Elaine Grove, Gor pe! Oak, N. W., clerk; and A. J. 
Martin. 88, Belton Road, Forest Gate, clerk. No initial public issue. The 
subscribers are to appoint the first directors; rémuneration, £100 each per 
annum (£,60 for the cLairman), with an increase according to profits. 


Fothergill & Co., Ltd. (75,£16).— This company was registered 
on December 2 th, with a capital of £2,000 in £l shares, to carry on the buciness 
ot е1, ctrical and mechanical engineers, gas fi.ters, sanitary engineers, builders, 
contractors, sbopfitters, manufacturers of motor cars and electrical machinery, 
&c. The first subscribers (each with one share) are:— T. Barker, 12, Robin Hood 
Btreet, Nottingham, engineer; J. Coxan, мї 8 reet, Cher dle, Stoke-on-Trent 
electrical enkiueer; C. J. Cooke, 81, Grange Terrace, Station Road, Wood 
Green, electrical engineer; J. P. торе 18. Durham Road, East Finchley, 
manager; F Stutchbu, y., 10, Luna Road, Thornton Heath, retired lighterman ; 
C. A. Henniker, 7, Mincing Lane, E.O., shipping agent; and W. k, 7. 
Mincing Lane, E.C., solicitor. No initial public issue. Tabre A mainly 
applies. Registered office, 68, Victoria Btreet, B.W. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Uxbridge and District Electric Supply Co., Ltd. (62.706). 
—J«ane on December 3n of 22.00, and on December 9th of £560 debentures, 
рагі of a series created July 18th, 1901, to secure £20,000 charged on the com- 
y’s beso cie and property, present and (üture, including uncalled capi.al. 

о trustees. Total amount previourly issued of ваше ge ies, £18,500. 


Woking Electric Supply Co., Ltd.— Issue on December 6th 
of a 5 ы part of a series 8 ecd 1899 to secure 
£25,000, c on the com 's undertak ac ro » present an 
future, including uncalied сат No trustees. Total ДА previously 
issued of same series, £18,700, 


SUPPLY STATION ACCOUNTS. 


Тин accounts we analyse below contain 


Portsmouth many satisfactory features. А considerab'e 
Corporation increase in the units sold is accompanied by an 
Electricity actual reduction in the gross expenditure; 

Accounts, the increase in gross profit exceeds the increase 


in the revenue, while & net loss is changed by 
the two foregoing causes into & comparatively large net profit. 
That the business is making substantial progress, and has not merely 
received, for some local or temporary reason, a push forward which 
will not be maintained, is shown by the improvement in the load 
factor. We congratulate Mr. E. Price, the electrical superintendent 
of the Corporation, upon the results he has attained. 


GENERAL STATEMENT. _ 
1900. 1901. Ine. 


Total capital expenditure £179,134 £202,062 299,998 
Number of units sold... 1,584,821 1,847,790 262,969 
Maximum load іп gw. 1,506 1,718 207 
Gross revenue £27,215 £32,271 £5,056 
Gross expenditure... .. £17,540 217,437 — +103 
Gross profit ie : ses £9,675 214,834 £5,159 


Average price per unit sold 3°90d. 389d. —-Old. 


As will be веер, the revenue from sale of electrical energy has 
risen in almost direct ratio to the increased output, the average 
price having been only perceptibly changed. Owing to a sum of 
£705 baving been received for relaying conduits for tramways, 
the receipts from items in the last detailed figure have increased, 
In other particulars the revenue statement remains practically 
analtered in the average. : 

RBVENUB STATEMENT. 


1900. 1901. 
Gross Per unit. Gross. Per unit. Ino. 


Sale of energy .. ..  .. £25,775 360d. um 3:59d. —-Old. 
Meter renta oe T T 989 ‘15d. LL 60. + Old. 
Sale of old material. lam d | 

od adi ad а pe 297  '05d. 830 ‘04d. — Old. 
Sonar return. l 154 02d. 818 104d. + 08d. 


Gross revenue ... £27,215 412d. £89,971 4194. + 07d. 

The costs show some changes; repairs, rates and taxes and estab- 
lishment charges Бате risen, the firat- mentioned considerably, but 
owing to large decreases in coal and in wages, the works coste have 
dropped to under 2d. —an improvement approaching id. per unit, 
and this has been practically maintained in thé total cost, which, at 
just over 23d., is extremely good for a works not favourably situated 
for coal supply. 

Cost o» PRODUCTION. 
1900. 3901. 

Gross. Per unit. Gross. ber unit. Ino. 

. £9,670 1464. 48,555 1114. — 37 d. 


Uoal ee ee ee s 

rom gr.] 1090 -16d. 688 11d. — 05d. 

Balaries and wages incurred 
in eration end distri. 17d. — 19d. 


lamps. 
orn and 55 of | 
ду ea 84 e ira t 2, 224 34d. 3,740 49d. + 15d. 
public lamps. — 
Works costs . £15,338 2:32d. £14,515 1:83а, — 44d. 
Rent, rates and azes .. 515 084, 987 13d. + 05d. 
enlaries Майна engl- | 
Beer. sacretary, н 1,361 21d. 1,486 *19d. 25 02d. 
ёе, and audit fees. 
Generel 55 920 05d 9 | 
d * e е 
im от x ? 44 06d. + 01d. 
insuranoe. | О | 
‘ieee 6 0d. — — vod 
Total соба ... £17,540 2664. £17,437 9964. — 404. 


2 —— — — — ͥ ͤ— — 


Owing to the revenue increasing by £5,056, and the expenditure 
décreasing by £103,the gross profit has risen by £5,159. At the 
same time the financial charges only took E10, 525 as against 
£10.543, being a reduction of £18. The net profit was, therefore, 
£5,177 better than in 1900, and consequently not only was the net 
loss in that year of £868 covered, but a net profit of £4,309 
remained. Of this amount £2,0'0 was placed to the reserve fund, 
£1,250 was allocated to the provision of & new workshop, and 
£1,059 remained in hand to be carried forward. 


Pnaorrr STATEMENT. 


1900. 1901. 
Interest on loans, overdraft, and deposits £5,600 £5,257 
Sinking fund for repayments .. .. .. .. 4,913 5,268 
Reserve tund .. .. «2 of «+ oF «cf — 2.000 
Provision of new workshop... ae EY Ex — 1.250 
Balance carried forward "EP ео ee ee == 868 1,059 

Gross profit... -— ... £9,675 £14,834 


CITY NOTES. 


J. 6. White & Co., Ltd. 


TuE report of directors (second annual) to August 31st, 1902, 
which was presented to tne meeting held on Monday last at 
College Hill, E.C., reads as follows: —“ The statement deals with 
actual results of contract and engineering work completed to the 
date named, aud estimates have been eliminated as far as possible. 
The satisfactory profit shown is due to the larve volume of business 
which is beiug handled by the company. For the latter part of 
the year covered by the accounts, and for the period since 
September 1st to date, the average monthly turnover of business 
has been about £75,0.0. The principal contracts under construction 
during the year, the profits (on the completed portions only) of 
which are brought into the present account, were: 


1. The Auckland (N. Z.) clectric tramways, 28 miles. These lines were 
formally opened for traffic on November 17tb, 1902, and the whole of the 
зува is expected to be completed, subject to maintenance, in the early part 
of 1903. 

2. The power plant of tre Kalgoo:lie Electric Power and Lighting Corpora- 
tion, Ltd., at Ka goorlie, Western Australa. This plant w»s competed and 
formally transferred to the Kalgoorlie * orporation on September 21-t, 1302. , 

8. The conduit and гона construction for electiic traction of the Tooting 
lines of the London Сотту Council (conduit systeu:), 16 i. e-, practically the 
whole ot which wili be completed by the close of the present year. 

4. The permanent way and overhead construction of the Bournemouth Cor. 
poration tramways (combined overhead trolley and slot conduit), 16 miles, 
which will be completed prior to December 315%, 1902. 

5. 1he permanent way and overhead construction of the Barnsley and 
district light railways. Completed at the date of this report, subject to 
maintenance. 

6. The permanent way and overhead construction of the Peterborough and 
district light railways; nearly completed. 

7. The overhead construction of the Wolverhampton and Dudley tramways. 
Completed at date of re port, subject to maintenance. 

8. The permanent way and overhead construction of the Sheerness tram- 
ways; practically completed. i 


“ In addition to the above, a number of smaller contracts for the 
supply of machinery and plant, engineering, examinations, reporte, 
&c., were dealt witb, and the directors are pleased to state that all 
business carried out during the year resulted in a profit to the 
company. To refer briefly to the principal items in the accounts: 


Creditors on open accounts snd provision for accrued charges, loans, в d 
bills payable. This amount &ppea:s large, owing to heavy purchases of 
W terial. and outiay for tools and plant during July and August, psymen's for 
which did not take place until atter the date of th~- balance- sheet. Practicaily 
the whole of these amoun s have now been pa d off. 

The investments have been valued at a very conservative figure, which is 
considerubly below what could be realised at the present date. 

The customary depreciation of 10 per ceut. of cost bas been written off office 
furn: ture, instruments and books. 

The plant a, d tools are valued at practically 40 per cent. below cost, all 
repairs and renewals having been written off to revenue, . 

aterials on hund and work in progress are та ued at their actual cost to 
the company, and the amount shown bas, since the date of the account:, b. en 
certified in connection with the various contracts at a profit. 

Ample provision has been made to cover possible loos in collection of open 
accounts receivable and contract retentions. 

In the p ofit and loss account the item prospective business written off, 
represents the total expenditure to August 81, 1902, on schemes, tenders, &c., 
wh ch have not directly matured in business up to the present date. A con- 
siderable portion of this expenditure repr. senis outlay on business which 18 
still in course of neg tiation, and from which profitable contracts are expected 
to be secured. 

The cost of patents is also debited to profit and loss, although the directora 
believe that the patents secured are of considerable value to the company, 


“Your directo's believe that all liabilit es of the company at 
August 31st, 1902, have been charged or provided for, aud that the 
accounts as now submitted show tne result of the year's work on a 
conservative basis. 

“Tbe balance of the profit and loss account, including 
£3,649 168. 11d. brought from last year, is £29,418 13s. 31, and 
this your directors recommend should be dealt with as fullows: 


In payment of a dividend, free of tax, at the rate of R per 
cent. per annum on the 6 per cent. cumulative 


preference shares to August 815%, 1902 ds ra - £8,9.8 14 9 
In payment of a dividenu, free o: tax, on the ordinary 
shares for the ycar to August З1зь, 1902, at the rate of 
8 рет cent. per annum ТА is “з pi - 4000 0 0 
To reserve fund, in accordance with Article 115 of the 
Articles of A-sociation is V 28 T T 10,000 0 0 
To carry forwa'd to next year's accounta T T a 11,469 18 6 
£29,418 18 3 
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' "If the above recommendations are adopted, it will be seen 
that, after the creation of a reserve fund of £10,000, the balaace 
of profits carried forward to next year’s accounts is nearly sufficient 
to provide a dividend at the rate of 8 per cent. per annum on the 
full authorised preference and ordivary share capital of the com- 
pany. The directors are pleased to be able to state that the 
company is continuing to secure a large amount of business. The 
aggregate amount of work recently secured, in addition to the 
contracts dealt witn in the accouats now submitted, is over 
£660,000. This includes contracts from the London County 
Council, the Middlesex County Council, the Wigan Corporation, 
the Bexley Heath Urban District Council, and construction and 
engineering work on the Continent, notably for tramways from 
Amsterdam to Haarlem (Holland) and at Lille (France). Negotia- 
tions are now proceeding which are likely to result in further 
business being secured within the next few months. The directors 
are pleased to be able to assure you that the business of the company 
is in & very satisfactory condition, and the fu'ure prosperity may 
be looked forward to with confidence. Since the date of the 
balance-sheet, the whole of the uosubscribed preference share 
capital of the company has been placed, and the funds available 
are ample for present requirements. For various business reasons 
it has been decided that the next statement of accounts shall be 
made up for a period of six months to February 28th, 1903, and in 
future the fiscal year will end on the Jast day of February in each 
year. The retiring directors are Messrs. J. G. White and W C. 
Burton, who, being eligible, offer themselves for re-election. The 
auditors, Messrs. Monkhouse, Stoneham & Co., also retire, but, 
being eligible, offer themselves for re-election.” 


Lord ARTHUR BUTLER presided at the meeting of the company, 
in the absence in the United States on business of Mr. J G. White. 
He said that there was little to say beyond congratulating the 
shareholders upon a very successful year’s operations. There was 
every reason to suppose that the present vear would ba equally 
successful. They hoped to call the shareholders together again in 
May to paes the accounts to February, 1903. 

Mr. А. ЇЧ. Сонкетт seconded the adoption of the report, also 
the resolution declaring 8 per cent. on the preference and ordinary 
shares. Both resolutions were unanimously passed, and, after the 
retiring directors and auditors had been re-elected, a vote of 
thanks brought the proceedings to a close. 


* 


British Electric Traction Co., Ltd. 


Тир following is a copy of thel directors“ interim report to Decem- 
ber, 1902. It accompanied the interim dividend on the ordinary 
shares at tbe rate of 6 per cent. per annum for six months ended 
September 30th, 1902 :— 


* It has been the custom to issue a short report with the interim | 


dividend. On this occasion the dire tors think it opportune to deal 
rather more fully with the affairs of the company than usual because 
several shareholders have asked for information in consequence of 
the attacka which have been made upon the company by advocates 
of municipal trading. The company has built up a very large 
business by doirg work which, until the advent of the company, was 
neglected. The undertakings which the company has established 
are, for the most part, of a kind which local authorities were unable 
or unwilling to carry out. Most of the schemes which the compa y 
has successfully carried out would never have been initiated if left 
to municipalities. The associated companies are on excellent terms 
with most of the numerous local authorities in the United Kingdom 
(upwards of 200) within whose districts they are carrying on opera- 
tions. Theadvocates of municipal socialism, however, viewing with 
jealousy the progress of the company, are making efforts to dis- 
credit it in the eyes of the local authorities by mis-statements of 
every description; and the denials and corrections made by the 
с mpany are either ignored or perverted. 01. 

“ Ав a matter of fact, the company, whilst it has been engaged in 
establishing & large number of undertakings in districts where 
municipalisation would bave been quite impossible, has indirectly 
stimulated municipalities to adopt electric traction. 

* When the B.E.T. (Pioneer) Co. was formed in 1895 there were 
only about 50 miles of electric tramways in the United Kingdom, 
and the overhead system of electric traction was very much out of 
favour. There are now upwards of 2,500 miles of tramways on this 
system in operation or autborised in this country. This result has 
b-en brought about principally by the exertions of the company. 
During the past seven years the company has investigated more than 
600 different schemes, in regard to & large proportion of which 
preposals bave been submitted to local authorities and others. In 
many cases the fact that the company was prepared to do the business 
induced the local authorities to undertake enterprises which, but for 
the advocacy and example of the company, would never have been 
considered by them. 

“A misrepresentation which is now persistently put forward in 
order to prejudice the company is to the effect that the British 
Electric Traction Co. is an American organisation. At а recent 
meeting of one of the associated companies Sir. C. Rivers Wilson 
s‘ated :— 

Another mis-statement which had been persistently circulated in the local 
Press was to the effect that the Briti-h Electric Traction Co. was under Ameri: 
can control. The directors instructed the secretary to write an official denial of 
this statement, but oneof the leading Birmingham papers, while inserting the 


letter, appended a footnote stating that they had it on excellent authority that 
Mr, Pierpont Morgan held 400,000 shares in the company, which, by the way 


was nearly double the total issued capital of the company at thetime. It was 
subs-quently stated in another Birmingham paper that the American origin, 
holding, backing and direction of the British Electric Traction Co. are matters 
of sufficient notoriety.” He wi-hed to state emphatically that there was abso- 
lutely no American element in the origin, backing or direction of the company, 
and the American holding in the company was insignificant compared with the 
total capital. ` | 

^ With the same object the company is referred to as the Electric 
Trust, but again the facts do not support the insinuation that the 
company's business is inimical to the interests of the public. The 
company's business ia to construct and work electrical undertakings 
authorised by Acts of Parliament or Orders of the Board of Trade, 
which fully protect the interests of the public. 

"The chief points in regard to which some shareholders have 
asked for information are : — 

I. What are the objects for which the additional capital has been raised ? 

11. What is the proportion of profits earned from the current and recurring 
operations of the company as distinguished from the profits made on 
promotions, financing and other sources of a more or less fluctuating 
character ? 

III. What is the provision made for depreciation of assets ? 


“The directors therefore ‘propose to give full information on 
these three poiuts. 


J. Capital Expenditure.—Since the date of the last 
balance-eheet, March 31st, 1902, the company 
has issued further share and debenture capital 
to the amount of m dés is . . £1,020,168 
The net premiums on which amount to about... 5 80,000 


—— 


21, 100, 168 


Of this sum 4321, 400 has still to be paid up, and £310,030 was 
issued in fully paid-up shares in excharge for shares in the Brush 
and the E. P. D. Companies, as mentioned below. 

"During this period the following approximate amounts of 
capital have been expended upon associated undertakings, particu- 
lars of which are given in the last annual report, to which share- 
holders are referred :— 

“ £32,130 in exchange for ordinary shares in the Brush Electrical 
Engineeriog Со., Ltd. 

" £114,470 in exchange for preference shares in that company. 

With regard to this investment, your directors аге quite satisfied as to the 
soundness of the policy which dictated it, and they have no doubt that as soon 


as the re-organisation, which is being carried out, bas had time to make itself 
felt, the investment will prove profitable. 


“ £163,825 in exchange for or purchase of shares in the Electrical 
Power Distribution, Co., Ltd., and £21,500 has been advanced for 
the development of that company's various undertakings. 


Tbe business established by the E.P.D. Co. is still in course of development. 
Many ofthe power stations have only lately been started. and the electric 
supply business takes two or three years to become remunerative, but, never- 
theless, the aggregate rate of output of all the power houses of the Е.Р D. 
undertakings already amounts to over 4,000,000 units per annum. This 
progress compares favourably with that of some of the large-t electric supply 
concerns in the country. The combined use of electric power stations for 
tramways, for industrial power purposes, for lighting, &c., as foreshadowed in 
previous reports, is having & satisfactory effect upon the revenue returns. 


" £241,186 in shares of the Auckland Electric Tramways Co., 
Ltd. 
The Auckland Co. has completed the construction of 31 miles of double line, 


which were opened for electrical running on November 17th last. A further 
134 miles, mostly double line, wiil be completed early next year. 


“ £26,807 advanced to the Barnsley and District Electric Traction 
Co., Ltd. 


The Barnsley Co. has just completed the construction of three miles of electric 
tramways, which were opened for traffic on November." last. 


" £101,372 in purchase of shares in the City of Birmingham 


- Tramways Co., Ltd. 


The purchase of these shares by the company seems to have directed the 
attention of the advocates of municipal socialism to the important work which 
the company has done in the Birmingham district, апа, in order to prejudice 
the company, some very extraordinary mis-statements have been nade as to 
the company's objecis and methods, but the position hag not been materially 
affected thereby. 

The Birmingham company holds leases from the Corporation which do not 
expire until 1906 and 1911, and negotiations are now being initiated with the 
Corporation for the conversion of the lines to electric traction, &nd for the 
extension of the leases, Most of the lines outside Biriningham are controlled 
by the B.E.T. Associated Companies, and a Bill is being promoted in the 

resent Session of Parliamen« in conjunction with local authorities outside 

irmingham to provide for the efficient working of the tramways in and 
adjacent to the City of Birmingham and for securing, through services of cars 
from the outside districts into the City, and to enable the Birmingham Co. to 
construct additional tramways, and for other purposes. 


Ч 29,349 in purchase of the Airdrie and Coatbridge tramway 
uadertaking. 

“ £21,844 advanced to the Gravesend and Northfleet Electric 
Tramways, Ltd. 


The Gravesend Co. has recently completed the construction of 64 miles of 
electric tramways, which were opened for traffic in August last. 


“ £83,810 invested in shares and debentures of the Middleton 
Electric Traction Co., Ltd. 


The Middleton Co. owns 84 miles of electric tramways, which were opened 
for tratħc in March last, 


415, 000 advanced to the Peterborough Electric Traction Co., 
Ltd. 


The Peterborough Co. is now constructing 54 miles of electric tramways 
which it is expected will be opened for traffic early in the new year. 


“ £3,000 advanced to the Rothesay Tramways Co., Ltd. 


The Rotbesay Co. has recently reconstructed for electric traction Its horse 
tramways, about 24 miles. Electrical working was commenced in August last. 


“ £36,063 advanced to the Southport Tramways Co., Ltd. 


The Southport Co. has recently reconstructed for electric traction. and is 
now working, about 6 miles of tramways in Southport and Birkdale: and also 
owns the clectric lighting undertaking in Birkdale, which hag just been started, 
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“ £82,124 advanced to the Wolverhampton District Electric 
Tramways, Ltd. 


The Wolverhampton Co. has recently completed the reconstruction of horse 
ned and the construction of extensions, all for electric traction, Total 
144 miles. ` 


“ £18,803 advanced to the Wrexham and District Electric Tram- 
ways, Ltd. 


The Wrexham Co. is constructing 5 miles of tramways. 


“ £81,071 advanced to the Yorkshire (Woollen District) Electric 
Tramways, Ltd. 

The Yorkshire Co. is constructing an important system of 81 miles of tram- 
ways in the vicinity of Huddersfield, Dewebury, Bradford, Leeds and Morley. 


and a portion of the system is expected to be opened for public traffic early in 
the new year. 


“ As this is pot a balance sheet, but a general statement, it is not 
proposed to mention all the transactions that have taken place 
since March last; it will, however, be of interest to the share- 
holders to know that the company is now also largely concerned in 
the Metropolitan Electric Tramways, Ltd., and various sums of 
capital are being provided for that company which has made 
arrangements with the Middlesex and Hertfordshire County 
Councils by which the light railways to be constructed in these 
counties (45 miles) are to be leased to the conipany for 30 and 42 
years respectively. The Metropolitan Electric Tramways, Ltd., 
has recently purchased 74 miles of tramways now worked by horses 
in the County of Middlesex, and also holds the majority of shares 


240, 000 debentures. The new Light Railway Order and the various agreements 
made with the local authori.ies were transferred to the Tynemouth Co. in 
consideration of £5,000, of which about £1,500 represented expenses. The 
company then subscribed for the balance of the ordinary shares, a public issue 
was made of £40,000 preference shares, and the tramways and light railways 
were constructed and adapted for working by electric traction. The lines were 
re-opened in March, 1401, and for the 94 months to the end of the year 1901 the 
receipts amounted to £11,069 and the expenses to £6,700, leaving a net profit 
of £5,869. of which £1,000 was placed to depreciation fund, £900 applied to 
payment of preference dividend, and £2,400 to payment of 7 per cent. on the 
ordinary shares for the whole year, the balance of £669 being carried forward. 
The board of the Tynemouth Co. consists of two nominees of the company and 
two local shareholders. 

The Tynemouth Co. is now carrying about 2,000,000 passengers per annum, 
and the undertaking is so popular that the local authority requested an 
extension of the lines to Whitley Sands. The company acted as engineers for 
the construction of the lines, and received a sum of about £2,100, being 4 per 
cent. on the total cost of construction and equipment of the lines, for engineering 
services. The £5 ordinary shares are now selling at 46 28. 6d., and 483 shares 
have been sold at a profit of £464 16s. 1d. The company has also received 
£4188 1d.in respect of directors’ fees, £76 4s. Sd. for office accommodation, 
&c., £70 2н. 9d. for interest on loans, and £66 5s. За. for sundry other fees. The 
company holds 7,480 ordinary shares and 4,430 prefere: се shares in the Tyne- 
mouth Co. which stand in tbe books at a cost of £60,27C, and yield an average 
dividend of 6} per cent., or more than the average cott of the company’s 
capital on the basis of a 9 per cent. dividend on the ordinary shares. 


The following is an analysis of the profits shown in the audited 
accounts of the company for the past five years. The directors 
consider that this analysis shows a very satisfactory progress, not 
only in the amount of the profits, but more particulsrly in the 
proportion of profits derived from dividends and other sources of 
& recurring character, as compared with the profits derived from 
sources which Are more flactuatiog. 


ANALYSIS OF Prorits for periods ended December 31st, 1897, December 31st, 1898, March 31st, 1900, March 31st, 1901, 
and March 31st, 1902. 


14 months ended 
Dec. 3156, 1897. 


Dividends, interest, fees and commissions © ue " 43,244 12 9 

Profits оп working of lines, on sales of investments апа 
materials, rents and sundry profits vs Ss "T «3 4593 9 8 

Profits on sales of undertakings and of Parliamentary 
Powers and underwriting profits .. б sè - ss 6,742 8 9 
£14,680 11 2 

Less expenses and sundry losses chargeable against above 
profits .. "T es M ә 5 E "T à 157 16 6 
As per published profit and loss accounts £14,422 11 9 


in the North Metropolitan Tramways Co., which holds a lease from 
the London County Council for 55 miles of tram ways now worked 
by horses but about to be converted to electric traction, and bas 
recently acquired the majority of the shares of the Harrow Road 
and Paddington Tramways CO. Altogether the total mileage of 
tramways and light railways controlled by the company and its 
associated companies is 570 miles, and in addition there are about 
58 miles of omnibus routes. A large proportion of these lines is in 
operation by electricity, steam, or horses, and the associated 
companies are carrying over 100,000,000 passengers per annum, 
with gross receipts of over £700,00) per annum. Ав will be seen 
from the above, further lines are in. course of conversion or con- 
struction for electric traction. 

lI —Analysis of Profits.—The profits of the company are derived 
not only from dividends on its investments, but from a large 
variety of other sources. The procedure of the company in regard 
to the traction business has been to acqnire the control, either by 
purchasing the undertaking, or the majority of the shares of the 
company owning it, or by obtaining leases, of tramways worked by 
horses or steam, to promote Parliamentary and other powers for 
new tramways or light railways, and to carry out the conversion of 
old lines and the construction of new lines for electric traction. 
This is generally done on behalf of associated companies, which 
undertake the working of the lines, and in which the company 
remains interested, for the most part, as a hol ier of ordiaary shares. 
The officers of the company generally provide inst of the services 
required for these various operations, which include parliamentary, 
financial, engineering and administrative duties, and all fees paid 
by associated companies to directors and officers of tbe company in 

of such services accrue to the company. Probably the best 
way of explaining to the shareholders the character and nature of 
the work done by the company and of the profits earned is to take 
a concrete case. With this view it is proposed to exolain the work 
done and the profits earned in connection with the Tynemouth and 
District Electric Traction Co., Ltd. The case of the Tynemouth 
company is typical of many others, but although the numerous other 
cases may be in most respects similar in kind, they vary coneider- 
ably in degree both as to services rendered and remuneration 
received. 

The North Shields and Tynemouth Tramways Co. was formed many years 
ago, and the coropany had nothing to do with it till 1597. The capital then 
consisted of 6,000 shares of £1 each, and the company purchased the majority 
of shares at £1 28. 6d. per share. Тһе Tynemouth Co. owned two miles of 
steam tramways. It carried about 300,000 passengers, and earned a profit of 
about £400 to £500 per annum, which enabled it to pay a dividend ot 4 per 
cent. to 5 per cent. per annum. The local authorities had been asked to extend 
the lines and had declined to do so, and the shareholders were unwilling to 
embark fresh capital as the tenure under the Tramways Act hed only a few 
years to run. Upon obtaining control of the undertaking the company 
negotiated arrangements with the local authorities for tbe extension of the 
tenure for 21 years, and for the conversion of the line to electric traction. An 
extension of two miles under the Light Railways Act with a tenure of 35 years 
was also promoted and obtained, and an agreement was made with the 
Corporation of Tynemouth to supply electrical energy. There was considerable 
oppo-ition to the scheme, and public meetings had to be held to explain to the 
inhabitants the nature of tbe overhead system of electric traction. 

When all these negotiations and arrangements had been completed, which 
ok about two years, the name of the Tynemouth Co. was changed, and 
powers were taken to increase the capital from £6,000 to £80,000, half in 
ordinary shares and half in preference shares of £5 each, with power to issue 


12 months ended 


12 months ended 
March 31st, 1901. 


15 months ended 
March 81st, 1900. 


19 months ended 


Dec. 813t, 189. March 81st, 1902. 


£18,199 16 11 £62,869 12 11 £72,621 4 4 £156,266 12 7 
6,006 19 6 11,081 0 6 4110 7 5 14.181 4 2 
47,500 0 0 "233 9 9 59,029 9 11 71,988 0 5 

41170616 5 £947 3 2 £185,761 1 8 £248,285 17 2 
3.51111 4 25,508 1 10 22162 2 11 44,965 17 4 

208.198 5 1 £129,011 1 4. 4113,98 18 9 4203,269 19 10 


* III.— Question of Depreciation.—Bome misapprehension appears 
to exist in regard to this matter. It is assumed because no separate 
depreciation or sinking fund appears in the company'a balance- 
sheet, that no provision whatever 18 made for depreciation, but this 
is not the case. The major part of the capital of the company is 
invested in shares and debentures of other companies. All these 
companies deal with the question of depreciation according to 
their respective circumstances and requirements. Their atcounts 
are separately audited, and have been reproduced in the appendix 
to the ‘annual report of the company. For the year 1901 the 
various associated companies wrote off, reserved or carried forward 
out of the profita of the year £108 50), which is equal to about 
24 per cent. of their aggregate subscribed capital. Considering 
that many of the undertakings had only receotly been started, the 
provision thus made is, in the opinion of the directors, ample. 
It must, moreover, be remembered that this company has placed 
to reserve all the premiums received on new capital, amounting to 
£519,705, and has also applied out of profits to writing down or 
reserve and carry forward up to March last £93,881, and that the 
valuable goodwill of the company has been written down to the 
nominal figure of £1,000. 

In conclusion, the directors think it well to remove а mis- 
conception on the part of some shareholders who express surprise 
that the company’s capital has been increased by instalments, but 
regard should be had to the fact that when the company made its 
first issue of £300,000 in November, 1896, it had a business com- 
prising only about 35 miles of tramways, and that it now controls 
more than 16 times that mileage, with less than a proportionate 
increase of capital. The fact tnat capital has been raised from 
time to time as the business required, has enabled larger dividends 
to be psid than would have been possible if any other course had 
been pursued.” 


The Siemens & Ilalske Co. 


TRE report of this Berlin company, which has a share capital of 
£2,725,000 and loans amounting to 41, 461,500, shows that both the 
gross and the net profits for 1901—1902 are lower than at any time 
during the past six years, and they only enable the payment of a 
dividend at the rate of 4 per cent., as against 8 per cent. a year 
ago and 10 per cent. in each of the four preceding years. The 
gross profits amount to £316,990, and the net profits to 4189, 282, as 
against £324,149 in 1900— 1901, and £353,095 in the previous year, 
the value of the total turnover being 44 200,000, or 6 per cent. less 
than in the preceding 12 months. It is р inated out by the directors 
that the year’s results were partly influenced by the grants of 
£52,000 which the company was compelled to make to the electric 
railways and central stations worked by it on lease. Wath regard 
to the general situation, the report states that it appears that a 
stop in the downward movement has taken place, although it can- 
not at present be seen how long the pressure on the trade will 
continue. The directors are, however, convinced that sooner or 
later a revival will take place, and that the development of the 
company and its spheres of activitylwill again make progress. The 
electrical industry has without any doubt had to suffer from the 


THE ELECTRICAL REVIEW. 


[Vol. 52. Мо. 1,310, JANUARY 2, 1903. 


consequences of mistakes, but the company has not exceeded 
actual requirements in the extensions carried out at Berlin and 
Charlottenberg, and at the time of heavv demands it was impossible 
to give to certain branches the enlargemente which corresponded 
with the possibilities of sales. Indeed, it is only in the cable 
factory at the Westend, Berlin, and the Leopoldau machine works 
near Vienna that the equipment and buildings are somewhat large 
for existing conditions. But regarded from a general standpoint, 
the extension of the company's shops has not proceeded dis- 
proportionately to the present requirements of the market. An 
important progress is anticipated from the telephone invention of 
Prof. Pupin, of New York, the European patent rights of which 
have been acquired by the company. After referring to the 
severity of competition and the disastrous results of ргісе- 
cutting, the report eubmite that the nervousness in the industry is 
beginning to subside, and it then deale with the suggestions made 
in various quarters that the only remedy for overcoming the present 
depression lies in the amalgamation of the large competitive firms. 
Oa this point, however, the report states that more self-conacidus- 
ness and confidence in one's own strength, at all events, exist in 
the industry, and it is not impossible that, with a grea:er clearing 
up of the situation, a way will be found for bringing about a more 
uniform organisation within certain limits and of & more effective 
character than bas hitherto beea possible. The company also will 
not be unprepared to take the initiative in this direction, but, at 
the same time, the directors consider that independent action 18 
necessary if the German electiical industry is to be maintained in 
the van of technical progress. 


Official Announcements re Companies. 


Tux following companies have been struck off the register :— 


Adams Electri-al Generator Co., Ltd. 

British Electric Railways, Ltd. 

H. @ H. Accumulator Syndicate, Ltd. 

Hawley Smokeless Economiser Furnace Co., Ltd. 

He'tford En ineering Co., Ltd. 

Medical Battery Co., Ltd. 

Middlesex snd Hertford Electric Lighting and Power Co., Ltd. 
Ossett Eng nee ing Co., Ltd. 

Rail and Tram Share Ву, dicate, Ltd. 

Rotary Pis on Engine Co., Ltd. 

В aside Electrio Laundry Co., Ltd. 

Smoke Prevevter and Fuel Economiser, Ltd. 

United States and Canadian Rhea Rubber and Insulite Syndicate, Ltd. 
Volt Electrical Co., Ltd. 

West of England Electric Installation Co., Ltd. 

World Gas and Electric Syndicate, Lid. 


The following will be struck off in three months unless cause is 
shown to the contrary :— 


Electrioal Transport and Power Co., Ltd. 
. Leeds Electrical Supply Co., Ltd. 


Stock Exchange Notices.— The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Willans & Robinson, Ltd.—£135,000 4 per cent. first mortgage 
debenture stock, in lieu of the scrip, and to be added to the stock 
now quoted in the Official List. The Committee has ordered the 
undermentioned securities to be quoted in the Official List:— 
Bournemouth and Poole Electricity Supply Co., Ltd.—7,500 6 per 
cent. cumulative second preference shares of £10 each, fully paid, 
Nos. 15,001 to 22,500.  Electrolytic Alkali Co., Ltd.—29,233 
vendors’ ordinary shares of £1 each, fally paid, Nos. 35,001 to 
58,146 and 68,914 to 75,000. 


Charing Cross and Strand Electricity Supply Cor- 
‘poration, Ltd.— Warrants for the dividend on the City under- 

u g 4$ per cent. preference shares have been posted. Warrants 
for the interest on the 4 per cent. debenture stock of the corpora- 
tion have also been posted. 


South Lancashire Electric Traction and Power Co., 
Ltd.—Warrants for the interest to December 31st on the 4j per 
cent. first mortgage debenture stock were posted on Wednesday. 


Crompton & Co., Ltd.—Interim dividends for the half- 
year ended September 30th last, at the rate of 5 per cent. per 
annum, free of income-tat, ate payable on January 15th. 


Edmundson's Electricity Corporation.—The directors 
have declared a dividend of 5 per cent. on the ordinary shares for 
the six months ending September 30th last. 


STOCKS AND SHARES. 


Wednesday Evening. 
Tun New Year, with all its usual promise and hopefulness, will be 
already a day old when first these notes see their readers, but from 
the dying moments of 1902 а few minutes may be snatched to show 
how prices have moved in th» electrical markets. Taken all round, 
the year has not been & bad one for the securities dealt with in thia 
column. Business, if not brisk, has been consistently steady, and 
when it is remembered that Consols are down 1 per cent. since last 
year began, it is not astonishing that some of the investment 
securities have followed their lead. 


To begin with the little Home Railway market in electrical stocks 
and shares, this is how the excellent result of the year 1902 pans 
out:— 


Rtock. | Dec. 81, 1901. | Dec. 81, 1902. | Rise. 
| i 

Central London Ordinary .. 1 1094 9 

is m Preferred. 106; 1054 No change. 

К $i Deferred .. | 107 | 1095 | 9 
City & South London Ordinary ` 63 76 18 
Metropolitan District.. — .. | 29 | 37 | 8 
Waterloo and City .. ка 924 964 | 3 


m —ä — l ]ðÜdd;ͤ;õͤOWʒ ᷑ ж — im. 


In these figures, at all eventa, there is no cause for complaint, 
&nd to our list of railway stocks it may be added that British 
Electric Traction Ordinary were 14 a year ago, while now they 
stand at 122. London United Tramway Debenture has risen from 
103 to 104. 

As а contrast to these satisfactory statistics must be placed the 
fluctuations in telegraph securities. Nearly all the changes are on 
the downward plane, thanks mainly to the enterprise of Marconi 
and the opening of the new Pacific cable. Here is a little list, 
representative of the general market :— 


— 


Btock. Dec. 81, 1901. | Dec. 31, 1902. Fall. 
oes ы ж 5 E —€— 
Anglo Preferred.. p si 924 | 99 91 
Anglo Deferred .. - sa Rl 8i No change. 
Direct U. 8. 10 10 No change. 
Eastern Ordinary НЕ T 185 n | 171 
Eastern Extension “ie 184 | 10 8 
Great Northern БЕС eed 81 | 9f | 44 
Western Telegraph  .. TE 14% lt | 1} 


' | | | 


It is good to be able to record that at the very end of the year a 
better tone became noticeable in the Anglo-American group and 
several others, the Marconi scare having been overdone. In con- 
nection with this market it may be noted that Globe Telegraph 
Ordinary were 94 a year ago and are now 8f, while Submarine 
Cables Trust Certificates have 1224 and 115 respectively for their 
quotations at the beginning and the end of 1902. 

Investors in electricity supply shares will study with interest the 
changes that have taken place in this department. Various new 
issues that were made during the past twelvemonth found ready sup- 
port when the price offered any attraction whatever to those who 
had the option of taking fresh stock or shares. The amounts have 
not been particularly heavy, and there is still a brisk demand for 
allgilt-edged electrical securities, while the shares in tbis section 
continue in favour with those who are content to put their money 
into sound undertakings, even though there be no element of 
speculation attached to the investment. Some of the chief shares 
are herewith set forth, and the changes which have occurred during 
the year just closed :— 


„ — 


— 


Shares. Dec. 81, 1901. | Dec. 81, 1902. | Rise or fall. 
535 E 

Brompton S 9 | 101 | 411 
Charing Cross and Strand .. 85 94 +1 
Chelsea s - T 57 | 54 — 1 
City of London ae ve 94 101 +14 
County and Brush M 9 | 9 No change 
Edmundson's oe ee 64 | 43 + 3 
Kensington Pe T ul 10% -1 
Metropolitan  .. $a «s 14 ` 16 +14 
Not ing Hill oa CEU 15% 144 m —1 

St. James's "^ 2 га 16 15 -1 
Westminster $3 pl 12 113 | — 2 


—— — —ä6ĩy — — € M —— — à 


For a year which has been decidedly unfavourable to purely invest- 
ment shares, the above list must be regarded as certainly good. 
Brush Ordinary, it may be mentioned, began 1902 at 13 and ended 
it at 1, while South Londons climbed from 24 up to 34. Smithfield 
Market shares were 2} then, and are just the same now. 

The amalgamation of Callender’s with Henley's, so nearly con- 
summated, nevertheless failed to take place owing to a hitch in the 
negotiations, but perhaps 1903 may see the union at last effected. 
The prices of both shares stood at 17 a year ago, whereas now 
Henley'sare still 17, and Callender's 143. But the Telegraph Manu- 
facturing Co. has joined forces with the British Insulated Wire, вой 
to-day the shares of the new concern command 72. Telegraph 
Constructions have scarcely moved from the level of 393, at which 
they stood on the New Year's Day of 1902. 

The course of prices in the current twelvemonth is, of course, 
difficult to forecast even approximately, but it may be said that 
with the return of confidence and capital to more normal channels, 
now that the war is being gradually forgotten, there should come а 
Steady strengthening of investment stocks and shares threughout 
all departments of the Stock Exchange. In such a movement 
assuredly the electrical sections will have & full share, and the 
development of the latest system of traction should also provide a 
good deal of speculation of various kinds. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


| TELEGRAPH AND TELEPHONE COMPANIES. | 


Stock Business done 
Closing Closing 
Present or Dividends for the last : : week ended 
" uotati uotations 
Issue. rene те three years. фо ud. Te Bist. Бер Alet 
1809. | 1900. | 1901. Highest!Lowest 
67,100 | African Direct Telegraph, 4 % Debs. 26 Ss s ..| 100 às m „> 98 —109 98 —102 xs - 
25, Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 iu us vt 10 M m А 24— 84 24— 34 8 vs 
119,7004 Do. do. 5 % Debs., Nos. юа Red. «s ..| 100 - EN ka 70 — 80 70 — 80 x a 
788, Anglo-American Telegraph . e exe tas .. | Btock | 78/8 660 618s. 49 — 52 48 — 81 " V 
8,105,580 : do. do. 6 of, Pref. te ee as a .. | Stock | 6 6 6 96 92 — 94 89 — 91 90} 891 
8,106,680 Do. do. do. Deferred Ste ea T МЕ .. | Stock | 21 78. | 55. 04 2s. 8 — 84— 9 8f sa 
44,000 Chili Telephone, Nos. 1 to 44,000 .. E Хе T 2 us 5 4% 5 % 5 4— 4 4 — 44 a З 
300$ | Commercial Cable ia . | $100 8 96 8 96 8 96 178 —188 170 —190 Va m 
1,841,209 Do. do. Sterling 500 year 4 4 % Deb. Stock Red. "m .. | Btock i 8 n 94 — 96 78 — 75 xd - us 
16,000 | Cube Telegraph .. . - 10 7 96 4496 4 96 5 — 6 5 — 6 Ms га 
6,000 Ро. 10 % Pref. ©» zó i ХЕ -— vs 10 ж - i 18 — 14 12— 35 vs Ls 
12,931 Direct Spanish dece ah ee x4 a 5 4% 4% 4% 24— 84 T we 
6,000 Do. 10 % Cum. Prei. 5 is v: b 7— 8 7— 8 m T 
60,7102 | Direct United са Cable 20 34% 83% o 10— 1 94— 1 10} 9% 
92,8001 | Direct West India Cable, 44% Reg. Deb, within Nos. i 1 to o 1,900, Red. 100 js ia La 100 —108 98 —101 xd ку 2d 
4,000,000 | Eastern Telegraph, Ord. Stock е Stock | 7% 7% 1% 122 —127 115 —120 118 115 
1,955,565 Do. T EA Stock ss де ..| 100 is a д. — 92 89 — 92 м 7 
1.584, 645 Do. Mort. Deb. Stock Red. ss .. | Stock is i T 105 —108 105 —108 1054 105 
300,000 | Eastern Extension, ‘Australasia, and China Telegraph os 10 7% 1% 7 96 103— 11 10 — 11 11 10} 
820,0002 4 % Deb. Stock Stock "a MA sie 107 —110 107 —110 x а 
300,000 | Eastern & South Bou Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 100 5196 22 "T 99 —102 99 —102 ex " 
200, 0001 Do. do. Reg. Mort. Debs. (Mauritius 8 Sub, ) 1 to 4,000 25 W "i ss 99 —102 % 99 —102 Ж д 
180,227 | Globe Telegraph ind Frust Ws s 10 54% | 5195 | 54% 84— 9 9 — 9 84 А 
190.042 Do. do. 6 % Pref. : 10 Ls i si 18 — 134 13 — 1 12, 123 
150,000 | Great Northern Telegraph, 0 Copenhagen 10 12495 |15% 15 9$ 26 — 27 26 — 21 . 
66,3001 { Halifax and Bermudas Cable, 44 % 1st Mort. bey 2 10 Nos. } 100 4 " P 100 —108 100 —108 " 
17,000 | Indo-European Telegraph Р s А 25 10% [109% [10% 89 — 48 89 — 48 А 125 
100,000! | London Platino-Brazilian Telegraph, "в % Debe. RS 100 is «s M 101 —106 101 —106 RT „> 
580 | Montevideo Telephones Ltd., XE Nos. 1 to 72,680 D 25 1 24 T 90 i- i i- à es ea 
86,492 Do. 8 I to 86,492 zs sis 1 5 os ВЯ 1 1 x i 
1,983,888 | National Tele hono: Pref. Stock s ..| 100 Б 605 5% 92 — 04 94 — 96 954 984 
1,966,667 Do. о. Def. Stock : sa Ар e is ..| 100 fe 64 xd 68 — 65 63 — 68 е 5 
15, 000 Do. do. 6 % Cum. Ist Pref. .. А ie Rs ee 10 6 6 6 1 1 1 1 i T 
15,000 Do. do. 6 % Cum. 2nd Pref. . vs is 10 6° 6 6 11 12 11 1 . 
250,000 Do. do. 5 % Non-cum. 8rd. Prel., 1 to 250, 000 .. A 5 5 5 5 574 : 
9,000,000 Do. do. Deb. Stock Red. PE ES ..| Stock | 84 84 33 |. 95 — 98 93 — 96 xd 
600,000 Do. do. Deb. Stock Red. «s ..| 100- 2: 4% 4 7 101 —105 99 —103 xd 
171,504 | Oriental Telephone ы Elec. Nos. 1 to 171 ues fully paid es M 1 5 % 6% 6 — 1 į— 1 
9 Басре and European Tels 4% Guar. еве 1 to 250000 m ..| 100 5%, 53 5 à; 99 Sa 97 Se xd АР 
11, uter's . s ЗЕ А ae se А 8 64— 7 64— 7 T 
3,908 | Submarine Cables Trust = s es 2 m .. | Cert. te г © 110 —120 110 —120 112 
58,000 | United River Plate Telephone ys , 5 7% 1% 1% 5 — bà Hi b] xd 55 
40, 000 : do. 5 % Cum. Pref., Nos. 1 to 40,000 b P 2. ai 44— 5 44— 5 xd ; 
179,9471 Do. do. b % Debs. .. .. | Stock x 2 102 —105 100 —108 xd 
15,000 | West African Telegraph, Shares Я es 10 “© „> 8— 4 8— 4 
30,006 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . . 24 - НА : 0- i 0— 1 es 
150,000! Do. do. 4% Debe., 1t01,500 guar. by Braz. Sub. Tel. 100 es S s 98 —101 98 —101 - 2 
261,990 | Western Telegraph, Ltd., Nos. 1 to 207, 980 уз 10 1% 1% 7 96 111— MESES 11 — 114 11 11 * 
75, 0001 Do. do. 5 % Debs. 2nd series, 1906 gs “> ..| 100 bs е "A 102 —106 100 —103 xd s T 
400,000 Do. do. 4% Deb. Stock Red. 100 M E 99 —102 97 —100 xd ДЕ s 
88,821 | West India and Panama Telegraph .. a m “> 10 8% 4% т Bm gh - t 
84,569 Do. do. do. 6 % Cum. 18 Pref. — ..  ..| 10 i 5 NES H- b BR 
4,669 Do. do. do. 6 % Cum. 2nd Pref. 8 10 - 3— 4 8— 4: us © 
80,0002 Do. do. do. 5 % Debe., Nos. 1 to 1, 800 ..| 100 " ive 100 —108 100 108 . 


К ! 
20,000 British Aluminium 7 % Cum. Pref. - us wn. unii ste 541 | gp 4 | 8— 4 2 КЕ 
800,000: | Do. do. 5% 1st Mort. Deb. Stock Red. seo 5 N sto 5 o] 95 — 80 | 75 — 80 M 
100,000 | British Electrio Traction А à 10 8% | 9% | 9% | | 125 11 18 18 Е 
100,000 Do. do. 6 % Cum. Pret. PME 10 M 5i кн 112 12 114 123 12 114 
. 600,000; | Do. do. 5 % Perpetual Debenture Stock I) 1| Stock i . 1. лот 124^ —127 Е " 
100,000 | British Insulated Wire Ord. de. doas 5 20 % 15 Y |10% | The 8 Th 8 і Є 
100,000 Do. do. 6 % Cum . Pref. ee ee ee 5 . ee | ee ў 6 | 6 ee ее 
50.000 Do. do. 44% Ist Mort. Deb. Red.. cea... | 100 CO E d 105 —108 109 —100 xd 5 
50,000 /{Browett, Lindley & Co. (1899), Ord. . RP e «a ès £1 — 8 5 | | 12/6 to 18/6 12/6 to 13/6 - a 
50,000 |4 Ро. до. 6 % Cum. Pref. .. .. .. 41 Ys 6% | | 16/6 to 17s. 16/6 to 178. oe е 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . А be RE а | 660 5 g Nil i— 1 if »3 гә 
150,000 do. Non-cum.6% Pref. .. .. | 2 | 6 6 8 % | 1*— 1 1— 1 | Б 
125,000 Do. do. ‘ % Perp. Deb. Stock ` 00. | Stock | „ E: 100 --108 100 —108 m x 
195,000 Ро. до. % Perp. 2nd Deb. Btock 2 | Stock x m . | 98—98 | 93 — 98 » : 
85,000 | Callender's Cable e shares $a ; E - 5 15% 15 20 14 — 15 г 214 — 15 is . 
40,000 Do. do. do. 5 % Cum. Pref. . Ex ЖЕ ͤͤ;»Ü' . de xe ad | 6 ха M v 
90,0001 Do. do. do. 44 % Ist Mort. Deb. Stock Red. Stock 109 —118 | 107—110 109 107 
1,860,014 | Central London Railway, Ord. Stock S үз Stock 4 % 107 —110 | 105—108 sa “a 
494,093 Do. do. 4% Pref. Stock. б ш ee | Stock |. Lh fog ya 105 —108 | 108 111 » ; 
494,998 Do. do. Det. do .. Stock | . | 4% | 107—110 ! 106—109 = m 
1,830,000 | City and South London Railway ..  ..  ..  ..  ..  ..|Btock | 14% ‚ 13% | 2 5 , 7443— 753 | 1 164 764 164 
85,000 Crompton & Co., ма оао 5 8 71% 8% | 1% | 8 3 » 8 
А 8 о g о ап i à 
100,000 G01 to 11,000 of 250 red. muc d ез ed 101 —106 & | 101 —106 % | . j 
99,261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 99. al b 6 my |... ! | i— E à 
17,139 " do. "Ам shares, 01—017,139 . . 5 6 24% ролы Ж Л | de 2 » : 
314, 0281 Do. 4% Deb. Stock Red. 10 j| .. ! 44 — 75 74 — 75 " M 
100,0001 Do. do: 5 % 2nd Deb. Stock Prov. Сена, all pä. 100 | .. ' .. ‚|. 7—9 77 — 89 2 Bs 
112,100 | Electric Construction, 1 to 112,100 .. 2 6% 6 6%, 1 1 1 1j is M 
31,390 Do. do. 79% Cum. Pref.,1t081,990 ..  .. i 2 „ M wg Ж 271 i S к 
1#2,5004 | Ро. do. 4% Perp. lst Mort. Deb. Stock r CEA 99 —3102  ' 99 102 E i: 
25,000 | General Electric Co. (1 ; 5 7 55 Pref. Vs à На я 10 a 5 5 10 — 103 10 — 103 xd ; t 
200,000 Do. do. a Work r.Deb..  .. . Stock "DEI E —102 | —102 s Е 
35,000 | Henley's (W. T.) Telegraph | ore Ord, .. gs - me 73 5 15 20 % 20% 1 17 162 — 17 s ia 
: 35,000 Do. 4j 96 Pref. . a 5 | 44% , 44% | .. | 4 - 
45,050 Do. do. Mort. Deb. Stock e | Stocek |... | sl | n | M8 —1 | 109 —118 е 2s 
60,000 | Indie-Rubber, enka каше & Telegraph Works 10 109% ‚10% 10 213 20 — 21 25 m" 
00,0001 | Do. ead ou, ,, , W ist Mort. Deb. | 100 % оюу Sar | 100 —109 | 100 —108 "p ge 
37,500 verpoo er | Railway, rd. .. ws En 1 8 8} 1 64 5R- 5 Pe i 
10,000 |t Do. Pref. £10 paid .. .. ..  .. 10 | 595 .. | = 194—1 j 199—1 ds i 
7,500 | Parker (Thomas), Lu o aoe 1 to 7,500 T i T l0. /// cw d ev. рон 1 114 1 - 2 
$Rosling & 6 % Cum. P . 6 5 e| 41 | .. 5:695 ! .. | 190t0200 | ..—.. m » 
37,950 | Telegraph Construction and ‘Maintenance: 12 15 | 174% W% 97 — 40 | 87 — 40 ; un 
150, 0001 Do. do. 4 % Deb. Вав, Nos. 1 to 1,600 Red. 1909 | 100 .. on | 102 —105 102 —105 oa с 
540,000 | Waterloo & City Railway, Ord. Sto . 100 | 8% 1 8% | 8% | 94—96 | 94—97 96 953 
| | 
| | | 


t Quotations on Liverpool Stock Exchange. 


[ Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. 


« From 1 Manchester Share List. 


LATEST PROCURABLE QUOTATIONS ОР SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone ree e and Maintenance, - · Oldham, Ashton, and Hyde Electrie (210 Ord., 18—14. 
ational Electric free Wirin Do. do. Pret ( A 


N 0 pd.), 10—11, 
Bank rate of discount 4 per cent. (October 2nd, 1902). 
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SHARE LIST OF ELECTRICAL COMPANIES (contineued).—ELECTRICITY SUPPLY COMPANIES. 


Stock А Closing Closing Business done 
Present Dividends for the Р ; 
ix NAME, or uotations uotations week ended 
06 Share. last three years. ec. 22nd, Pes. 81st. Dec. 31st, 1902. 
i | 1899. | 1900. | 1901. Highest. Lowest. 
100,000 | Blackheath and Greenwich Dist. Eleotric Light, Ord.. pi 1 2% T" i3 ü 25 А 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe. : 100 Ри va s 110 -118 110 —118 
20,000 | Brompton & Kensington Electric Light Sup., Ora. 1 to 20,000 5 6 96 6 96 8 96 94— 10} 10— 1 
20,000 Do. do. 79% Cum. Pref. 5 és 5; 3s 94— 1 10 — 1 
50,000 Charing Cross and Strand Electricity Supply 5 9% 9% 10 9i— 9: 97 
70,000 Do. do. do. ds Cum. Pref. 5 m "m ee 5: 5 
40,000 Do. do. City Undertaking ” eun. . 5 А T By 4 54 4 xd 
250,000 Do. do. 4% Deb. Stock Red. 100 T z - 108 —106 108 —105 xd 
44,486 |*Chelsea Electricity Supply, Ord.  .. : 5 " b 6% 54% 4% 6 
150, 0004 dg. Deb. Stock Red. P .. | Stock |... " 110 —113 108 —111 xd 
70,595 | City of London Electric Lighting, Ord. 40,001—110, 595 is ais 10 4% 0% 5% 94— 104 104— 11 10} 108 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 E 10 6 96 6% i 13 — 14 18 — 11 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at lib) all paid .. - ot 88 "n T 194 —129 192 —12 xd 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. 100 a $e Ce 104 —107 102 —105 xd 
40,000 | County of London & ee Prov. Electric Lighting, Ord. 1—40, 000. . 10 4% 4% 4% 
20,000 Do. do. 6 % Pref., 40,001—60,000. . 10 6% 6 % "P 12 — 13 12 — 18 
400,000 Do. do 44% Deb. Stock, Prov. Certs. im paid) Red bs КЕ 3% Pa 109 —112 107 —110 xd ui 
50,000 | Edmundson's Electric Corporation, Ord. Shares . 5 6% 1% 7 64 — 64 — 6: 6th 
80,000 De. do. : Cum. Pref. . УР - 2 b A 6 — — 
140,000 do. 1st Mort. Deb. Stock wa 100 "e = 107 —110 107 —110 
21,000 Kensington and Knightsbridge Electric, Ord. “+ 5 1% 12 „ |10% 10 — 11 10 — 11 ae 
90,000 do. do. 4% Debenture Btock .. | Stock 2t vs is 101 —104 101 —104 xu. Vi 
110,000 ondon Ё Electric Supply Corporation, Limited, Ord. T 8 Ls s A 11— at 11— at à : 
49,840 Do. do. 6 % Pret. 5 M i. т 5 — 5— 6 2% ` 
250,0001 Do. do. do. 4 % lst Mort. Deb. Btock Red Stock RE ys - 96 — 98 96 — 99 153 
100,000 Metropolitan Electric Supply, | 1 to 100,000 . : 10 5 % 6 96 64% 14 — 15 154— 164 1 i 
290,000! Do. do. Ist Mort. Deb. Stock E si m i = v 109 —114 107 —112 xd я 5 
250,000! D. do. Mort. pet: Brook Rec a .. | Stock 5 ate - 99 —102 99 —102 : 
10,852 | Notting Hill Electric Lighting ; 2 vs 10 7 7 6 25 14 1 14 1 8 
40,000 | St. James' and Pall Mall Electric Light, Or 5 144 144 144 14 1 1 1 ; 
90,000 Do. do. 7% Pret.90081 to 40080 5 7 1 1% | 
150, 0001 Do. ae do. 830 Deb. Stock Red 100 ae E Ри 98 —101 98 —101 А 
12,000 | Smithfield Markets Electric Supply, Ord. .. = a - a 5 - me aie 14— 21 1 21 i 
50,0001 Do. do. 4% Deb. M 100 Я 80 — 90 80 — 90 s 
66,000 | South London Electricity Supply, Ота.  .. "S aE EN is b ; 8 — 8 — 38 : 
80,000 | Urban Electric Supply, Ord., 44 pd.. Ee s “© Б : d - 4 : 9.— 4 а 25 
80,000 Do. do. 5 % Cum. Pref., £4 pd. ex ay 9 8 5 ; 4 en S 
110,000 | Westminster Piece Варріу, Ord. “a УЕ Б 18 9 | 104% | 104% 11 — 12 11 — 12 1] 1110 
28,141 Do. 5 9 Cum. Pret. C | = | 65 6 — 63 nud 
Ы Е. to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, December 3lst. 
CHEMICALS, &c. , | Last week. This week. Inc. or Dec. METALS, &c. (continued). Inc. or Dec. 
a Acid, Hydrochloric " .. рег cwt. | 5/- 5/- g Copper Sheet $5 vx .. per ton £65 £65 
а „ Nitric.. у» 2x .. рег cwt. 22/- 23J- 9 » Rod. » 9s .. per ton £65 | £65 | 
а „ Oxalic.. - vs .. per owt. [- 82j- € » (Electrolytic) Bars .. per ton ! £55 : #55 ; 
a „ Sulphuric ..  .. . percwt. 5/6 | 5/6 € „ M Sheets .. per ton £73 £3 | | 
a Ammoniac, Sal .. per cwt. 42/- 42J- е i ES Rod e рег ton £61 £61 | : 
a Ammonia, Muriate (crystal) .. per юп £83 10 | £83 10 e . H.C. Wire per lb 7d. 7d. 2 
a .. per ton | £30 | / Ebonite Rod .. per lb 8/- 8/- 
a Bleachin powder . га .. рет ton £4 10 24 10 " Sheet " ex .. per lb. 5 / 5 / 
a Bisulphide of Carbon .. .. per ton £15 £15 п German Silver Wire .. per lb. 1/43 1/43 
a Borax. vs iz .. per ton £13 £13 h Gutta-percha fine . i .. per lb. 8/- J- ae 
Benzole m 90 us 3 .. per gal. 7/- 1[- h India-rubber, Para fine .. .. per lb. aia 18 8/13 ig E pane ine, 
..  .. pet gal. | 5/6 5/6 4 Iron, Charcoal Sheets per ton ed 
1 Copper ДУ, 8 per ton £1710 £17 10 4 „ Pig (Cleveland warrants) per ton 47/8 17/0 ws 
a Lead, Nitrate x .. perton | £24 | £24 i „ Forgings, according їо size per ton From £11 | From £11 an 
a „ White Sugar v .. per ton £31 281 å , Scrap, heavy .. per ton | 47/6 to 50/- | 47/6 to 50/- 822 
a Me Т е " { .. per fon | x d "des i „ Wire, galvanised No.8 .. per ton rie 15 E 5 © 
а Methyla Spirit . . per gal. | ( to to 
a Naphtha, Solvent (90%, at 160°C). per gal. 5/6 5/6 g Lead, English Ingot Sm per ton 121126 E11 5 } ino. 
a Potash, Bichromate, in casks .. per lb. | 8d. 8d. g 5 Sheet AR .. per ton £18 £18 Я 
а vi Caustic (75/8096). . .. per ton £24 £24 m Manganin Wire No. 28 . .. per lb. 8/- 8/- $ 
а » Bisulphate X .. per ton £85 £85 g Mercury .. per bot. £8 15 £8 15 
a Shellac - .. рег cwt. 180/- 180/- d Mica (іп: ginal cases) small per lb. | 84. to 9d. | 8d. to 9d. 
a Sulphate of Magnesia E .. per ton £4 10 44 10 d * j „ medium per lb. 1/9 to 2/9 1/9 to 2/9 
a Sulphur, Sublimed еле .. per ton £6 5 £6 5 d „ large per lb. 8/8 to 7/8 | 3/8 to 7/8 
x 15 роот ered .. perton £5 10 £5 10 p Phosphor Bronze, plain castings per lb. | 114d. to 1/2 1154. to 1/2 
a Lum .. рег ton | p "i rolled bars & rods рег lb. 1/- to 1/8 - tc 1/8 ; 
a Boda, Caustic white 70%) .. рег ton 210 15 £10 15 p i mnp mabe’ per lb. | From 1/2 | From 1/2 К 
а „ Crystal ..der ton £8 £8 o Platinum ee ; per oz. ! £4 i 
a „ Bichromate: ‘casks... .. per lb. 244. 244. p Bilicium Bronze Wire . per lb. 9d. to 1/- 9d. to 1/- 
€ Stee., Magnet, acc’d’ g todesc’ p'r in per ton £58 £58 
METALS, &c. | | | 4 „ » in bars 18 15 ою . 
b Aluminium Ingots, in ton lots .. per ton | £148 | 9 Tin, Block .. * Е per ton | to £119 to nm | £3 inc. 
b үз Wire, in ton lots. per ton £224 2и | '  » Foil . .. per lb. 1/6 | s 
„ Sheet, in ton lots .. per ton £191 ^ „ Wire, Nos. 1 to 16 per lb. 1/63 va ad 
p Babbitt's metal ingots .. per ton £40 to £180: £401 i £190 p White Anti - friction Metals | Y 
A Brass (rolled metal 2" to 12) basis per ld. : | " White Ant brand per ton £86 do 200 £36 8 = ed 
€ „ Tube (brazed) E . per lb. а А j Yarns, 2/108 Grey Cotton, on sp'ls per lb. is 
e „ „ (solid drawn): .. per lb. f | 6: „ б1еа. Flax. .. per lb. e 
€ „ Wire, basis.. jos .. per lb i ! А J „ 3 ply 10 lbs. Russian .. per lb. 4 d. is 
E Copper Tubes (brazed) . .. per lb. | 1. ' : j » 10 lbs. Russian, single .. per lb. 4ád. ч 
(solid drawn) .. per ld. 9d. | : j » 180 Ibs. Jute rove per ton £11 11 £11 11 de 
Н Copper Bars (best selected .. per ton £65 | £65 k Zinc, Sh't (Vieille Montagne bnd. per ton £98 £923 P 
l 
a Messrs. G. Boor & Co. Pd f Indis- Rubber, O. P. and P. and Teleg. Works k Messrs. Morris Ashby, TOI 


А b The British Aluminium Co., Ltd. А g Messrs. James & Shakspeare. [Co., Ltd. i А m Messrs. W. T. Glover & Co., L 
dupplied ty J е Messrs. Thos. Bolton & Sons., Lia. Supplied by ^. Messrs. Edward Till & Co. оска ода 


: n Messrs. P. Ormiston & Bons. 
d Messrs. F. Wiggins & Sons. supplied by 4 Messrs. Bolling & Lowe. supplied by o Messrs. Johnson, Matthey & Co., Ltd. 
e N Frederiok Smith & £o: j Messrs. Walter H. ERAT Cos Ltd. P The с гонро Bronze Company Ltd. 


Е TRAFFIC RECEIPTS. 


Receipta for Miles | | Receipts for Miles 
Weer | We week. Total to date. open. usé the week. Total to date. open. 
Compr ny. ning — lene eas 3 Company. ending qq... | ;. 
Am'nt Ino. or Am'nt Inc. or This Last ‘Е | Am'nt Ino. or Amint Inc. or This | Last 
do.“ deo.“ year. year. & | '| dec.* | dec.“ year. year. 
T 4 £ * | eo. | т .. . E = EO RE 
Hiackburn Corp. Trys. .. | Dec. 26 886 +150, 32.278 + 4,135 A 1 1 8 B.E.T. Co. (continued)— £ £ £ | 
n land Fleetwood} , 07| 2:7 | + 07 | 20,856 | — 71 7% 8 — Southpors ..|Deo.19 | 204 | + 92 12,916 | + 4,754 
Bristol Trys. & Cer. Co. | „ 26 | 5,814 +734 — T 98 | 28 8 South Staffordshire. » 19 625 — 48 | 97,661! — 1,591 21 
Britisb Elec. Trac. DoR | | E Swansea. we ss » 19 444 | + 89 | 29,807 | + 1,559 
Barnsley . е . „ 19 111 — | 952 — 7 — — + Taunton.. ks vs » 19 47 |— 0| 3207,— 861 1 — 
poe bliss » 19 990 | — : dn + 1 is 15 eg Tynemouth БИ i5 57 19 | p + 89 gd + 2,135 8} 
udle tour 19 6 412 38.008 | + 4, ! Z eston -super - Mare. — 561 — — 
Gateshead „ 19] 885 +819 | 85776 4 7.9621 $i £S Wolverhampton Dist.| „ 19| 8% | 4238 11874 + 7,429 | 10] | 3 
Gravesend — Northfleet » 19 155 | — 3,9-8 EE — 4 Central London Railway э 27 | 6,185 | +206 | 178,02 7 12,269 6 6 
lice ee » 1s v + 56 i eed TO T 4 "Е 503 and сев Ry. „ 28 8.48 | + 40 | 60,997 | -- 22,328 H 6i 
epoo xu Я 1 P. + 2,652 | + ncaster Corp. й — — — — — — 
e vx A | 19 92 — 1 6,175 | + 60 4 Dover Corporation ‘ys „ 27 204 | + 83 | 11193 + 628 8 
yt. . „ 19 162 — 89.948 — 1.779 8 | 8 Dublin United Trys. „ 26 | 6,020 | +527 123,185 | + 3,573 | 46 | 46 
ldham—Ashton | » 19 488 | + 57 | 26850 | + 1,688 8 8 8 Glasgow Corp. Trys. .. „% 20 11,972 | 1.763! 854, 888 — 8,869 | 02 | 504 
геле, 955 és e| oo 19 17 | + 16 io + s; 12 ai 2d А Nivet oot Отеп Ry. 5 28 40 T 40, 3,079 | — 845 M | 64 
otteriea > „ 19 553 +21 21 + 5,12 ewcastle Corp. s 8,40 — — 
l. othesay | o 19 j + 12 1951] + 81 — — Banderland Согу. Trys „ 28 1,240 4 77 — | — 171 17} 
| 
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ELECTRICITY ON BOARD SHIPS. 


AT the general meeting of the Society of Naval Architects and 
Marine Engineers, held in New York in November, Mr. F. O. 
Blackwell read a paper on “ Probable Future Developments in the 
Use of Electricity on Board Ships," which is fully abstracted in the 
Electrical World and Engineer. He treated the subjects with 
respect to the substitution of steam turbines for reciprocating 
engines for driving the electric generators, the use of alternating- 
current generators and motors instead of continuous-current appa- 
ratus, and the operation of all auxiliary machinery on ships by 
electric motors. 

Mr. Blackwell considers that the steam turbine is ideal for the 
driving of electric generators. Within reasonable limits, the higher 
the speed of electrical apparatus the smaller, lighter, and more 
efficient it becomes, and we may even consider the electric motor and 
generator simply аз а convenient speed-reducing and distributing 


mechanism, which is more efficient than most mechanical connec-: 


tions. Compared with the reciprocating engines and slow-speed 
generators now used in our Navy, a turbine plant can be designed 
which will have but one-quarter the weight, and take but one-tenth 
the space. It might also save weight in the structure of the ship, 
on account of its lightness and freedom from vibration. 

The steam turbine can be used with a high degree of superheat 
(when superheated steam comes into general marine use, as it un- 
doubtedly will before long), because there are no lubricated sur- 
faces in contact with the steam, and a high vacuum can be obtained 
because there are no piston-rod packings to leak air. The eniire 
absence of lubricating oil in the condensed steam is also a great 
advantage to avoid deterioration and foaming in boilers. The effi- 
ciency is very high, especially when we consider that itis the actual 


efficiency, including all mechanical and electrical losses, there being 


no such thing as indicated horse-power in a turbine. 

The steam consumption of, let us say, a 300-Kw. turbo-alternator 
at full load with dry steam at 200 lbs. pressure and 28-in. vacuum 
would be about 20 lbs. of steam per Kw.-hour, or 15 lbs. per elec- 
trical н.р.-Һопг. The steam consumption at 3 load would be about 
22 lbs. рег kw.-hour. There is no objection, therefore, to putting 
in large units and running them much of the time underloaded. In 
order to appreciate this, it should be contrasted with some present 
reciprocating compound dynamo engines, which take 30 to 50 Ibs. of 
steam per Kw.-hour at full load, and 40 to 55 lbs. at 4 load. It is 
claimed to be at least as efficient as the main engines at full load, 
and much better than they are at cruising speed. It should not be 
forgotten that the average ship dynamo and engine now in use is 
of from 30 to 100 xw capacity, and also that the high speed alter- 
nator has a higher efficiency than the slow speed continuous-current 
generator, especially at low potentials, when the commutator brash 
friction is high. The steam turbine can be used to drive con- 
tiuuous-current generators, but not to as good advantage as an 
alternator on account of the high speed. 

After a comparison of the continuous and alternating current 
systems, Mr. Blackwell says that the polyphase (that is, two and 
three-phase) system permits the design of a cheaper and lighter 
generator and motor, and is therefore particularly applicable to 
operate motors. In addition, it gives a motor which will start with 
full torque, whereas the single-phase, like a single-crank engine, 
becomes dead-centred at starting, unless somewhat complicated 
starting devices are employed. 

As between the two-phase and three-phase systems, the two- 
phase requires four wires and the three-phase but three. One-third 
more copper is required for either one-phase or two-phase than is 
needed for three-phase under the same conditions. It is evident, 
therefore, that to supply power to motors the three-phase system is 
more economical, while for incandescent lamps one-phase is prefer- 
able in order to make the lamp wiring as simple as possible. 
Fortunately, we can combine these two methods of distribution and 
get the advantages of both 

The lighting should only be a small portion of the entire load of 
a ship power plant, and any oue three-phase generator can carry it 
all single-phase without difficulty. The potential supplied for 
lighting must be perfectly constant in order to give good service 
aod not burn out tne lamps. The motors run practically as well 
with a variable as with a constant voltage. The alternator should 
therefore be made with a regulating device that automatically gives 
constant potential to the one-phase lighting circuit, even if the other 
branches of the three-phase circuit vary. 

It 28 also an advantage of alternating-current machinery that 
there is no magnetic field set up by the generators, motors, or by 
the constantly reversing currents in the wiring that can affect the 
ship'écompass. Neither does alternating current cause electrolytic 
action should it pass through the iron work of the vessel. 

After outlining the principles of alternating-current generators, 
and stating that the synchronous motor is unfitted for shipboard 
work, the induction motor is described. It is pointed out that the 
speed of the motor is determined by the periodicity of the system, 
and the number of poles for which it is wound. At no-load it runs 
st synchronous speed, but under load it ordinarily drops off 2 or 
3 per cent. If the motor is driven above synchronous speed, it 
becomes a generator, and returns power to the system. Varyiog 
the potential within ordinary limite does not affect the speed of the 
motor. 

The torque is limited. Usually the maximum either at starting 
or full is between two and three times the full-load torque, 
and if loaded beyond this point it stops. The maximum torque 
varies аз the square of the potential, and can be increased for inter- 
mittent work by raising the potential In order to reduce the 


speed below synchronism, power must be wasted in resistance. To 
get full torque at starting requires at least full-load current. 
Induction motors cause & lag in the current wave behind the 
potential wave, which at full load increases the current about 10 
per cent., without increasing the actual power consumed. The ratio 
of the actual to the apparent power is called the power factor of the 
motor. | 

In the continuous-current, shunt-wound motor, the speed can be 
changed by varying the strength of the field current within certain 
limite and with nearly constant efficiency, as is now done with 
blower motors. In the series continuous-current motor the speed 
automatically varies with the load (a heavy load giving a slow speed 
and a light load a high speed) as in most of the hoist motors at 
present used. A continuous current motor may also be operated 
efficiently at any speed by varying the potential supplied to the 
motor, as, for example, the present type of electric turret control. 
The induction motor will not permit of any of these forms of 
control, and other less efficient methods must be substituted. 

There are two forms of revolving secondaries, or armatures, in 
use in induction motors. In one the winding consists of bars all 
joined together at the heads, and is known as the squirrel-cage or 
short-circuited armature. In the other the secondary is polar- 
wound, and the ends of the winding are connected to a variable 
resistance, either inside the armature or external to it. 

In order to vary the speed two methods are used. The polar- 
winding can be connected to collector rings, so that the current in 
the secondary is carried to a controller which cuts in more or less 
resistance. This is known as secondary control. A short-circuited 
secondary may be used of permanent high resistance. By varying 
the potential supplied to the motor, the current flowing in the 
secondary is increased or diminished, and this acting over the fixed 
resistance changes the speed of the motor. The former method is 
preferable, as it is more efficient, and the power does not go into 
heating the motor and reducing its capacity, but is dissipated ex- 
ternally. The latter method, however, has the advantage of having 
only one set of wires carried to the motor, and is, therefore, superior 
for distant control. АЫ. 

The windings of an induction motor can be connected во as to 
give two or more speeds by changing from, say, four to eight poles. 
With a short-circuited secondary this requires no change in the 
armature. The speed may also be varied by changing the periodicity 
of the system. A combination of these two methods has been 
employed to give a considerable number of speeds, at each of 
which the motor runs with full efficiency. The weight of induction 
and continuous current motors is for ordinary speeds about the 
same. At high speeds the alternating motor is lighter, while at 
slow speed it 1s heavier on account of the large number of poles and 
greater diameter required. | i 

For shipboard service the choice of periodicity lies between 30 
and 40 cycles, with a preference for 40 cycles, which gives a higher 
maximum speed and a rather better range of speeds. It is also the 
lowest periodicity that can be used for arc lighting, which will 
probably be more used than it has been in the past. : 

In transmitting power by alternating currents, iri addition to th 
loss due to the resistance of the conductors, there is an apparent 
loss of energy and an actual drop of potential caused by the induc- 
tance of the wires. The inductive drop is unimportant with small 
conductors, as used for lighting, but may be considerable with the 
large conductors and currents required foc motors. The inductive 
loss may also be greatly increased if single wires are enclosed in 
iron tubes or run near iron work. | | 

If a complete circuit, that is two wires for one-phase or three 
wires for three-phase, are placed together, the inductance is prac- 
tically negligible. By using double-conductor cable for single- 
phase and triple-conductor for three-phase, alternating current may 
be rua through iron pipes or along iron-work without difficulty 
The single-phase wiring for lighting will be nearly the same, there- 
fore, as for continuous current, 

The power circuits constitute over nine-tenths of the load, and 
must therefore be given carefal thought. By employing three- 
phase current a saving of 25 per cent. is effected in conductors as 
compared with continuous current at the same potential. By 
increasing the power-circuit 1 ressure to 220 volte, a further saving 
of copper is made. Two hundred and twenty vclts requires but 
one-third the weight of conductors needed for 125 volts. 

The wattless current of induction motors will reduce the economy 
somewhat, but we can safely say that a 220-volt three-phase system 
can beoperated with but one-third the copper of & continuous cur- 
rent, 125-volt, other things being equal. Comparing this alternat- 
ing system with the existing 80-volt, continuous current, the copper 
required will be but one-sixth; in other words, the wiring fora 
1, 200-Kw. three-phase system will be no greater than tha; of a 
200 Kw. continuous current. 

Driving all auxiliaries, including the feed, circulating and air 
pumps, by motors is more efficient and bas many advantages over 
steam operation. It is argued that because the exhaust from the 
auxiliaries is turned into the feed-water heaters and distilling 
apparatus, it makes no difference how much steam is con-amed by 
them. This istrue toa certain extent, bat the energy lost by leakage 
and radiation in the piping and cylinders cannot be recovered. 
The hot steam pipes to the auxiliaries are most objectionable in 
themselves, and a source of constant trouble in service. The 
auxiliaries are much less efficient when they are operated only occa- 
sionally or at less than their full capacity when the ship is running 
at cruising spee or in port. The mechanical efficiency of the small 
engines is also very poor. l 

Auxiliaries which take from 50 to 300 lbs. of steam per horse- 
power hour and have to be run by throttling the steam down to a 
fraction of the boiler pressure, as is often the case now, are so 
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inefficient that the system is little better than heating the feed- 
water by steam directly from the boiler, which is evidently a poorer 
method than heating the feed-water in the boiler itself. The 
proper way is to get as much mechanical power as possible out of the 
steam before it is turned into the heater and its latent heat given up 
to the feed-water passing into the boilers. When the auxiliaries 
average 150 Ibs. of steam per indicated horse-power-hour, as they 
did on the United States вв. Minneapolis, it means that 14 per cent. 
of the heat energy of the steam is converted into mechanical 
power. 

By taking steam from the main engines after it has partially 

expanded, a return of from 8 per cent. to 10 per cent. of the heat 
energy may be obtained in mechanical power. A pound of coal 
may only be worth „} of a cent., but the mechanical equivalent of 
its heat value, 5 n.P.-hours, may be worth 5 cents, or fifty times as 
much. Steam for the feed-water heaters, distillers, evaporators, 
and steam-heating should be taken from between the low and the 
intermediate cylinders of the main engine, or when that is shut 
down from some intermediate stage of the turbine wheels of the 
electric plant. 
, By using motor-driven auxiliaries, the oil which is introduced 
into the feed-water by reciprocating engines is also done away with 
and the resulting troubles with boilers are avoided. The combined 
mechanical and electricallosses in the generator, motor and elec- 
trical transmission can be less than 20 per cent. With a steam 
economy in the turbo-alternator of 15 lbs. per horse-power-hour, 
this gives a steam consumption for the motor-driven anxiliary of 
18 lbs., or about à that of the Minneapolis auxiliaries already 
referred. to. 

In order to have a basis for figuring, Mr. Biackwell assumed that 
the United States men-of-war Connecticut and Louisiana will be 
equipped with steam turbines and alternating apparatus for driving 
all the auxiliaries. These battleships, now being built at the 
Brooklyn Navy Yard and at Newport News, are to have a trial 
displacement of 16,000 tons, a speed of 18 knots, and main engines 
of 16,500 н.р. | 

The specifications of the Navy Department do not call for motors 
to drive the pumps, forced-draught blowers, ash hoiste, anchor 
windlass or steering engine. The following table has been pre- 
pared to show what would be the running conditions were all 
machinery except the propelling engines driven by motors. The 
number and size of some of the auxiliaries have been changed to 
meet the needs of electric driving. In some cases the powers have 
had to be assumed, no data being at hand, and the list is only an 
approximate estimate to get at the total power needed under maxi- 
mum and ordinary conditions. The maximum load is taken to be 
when the ship is going into action at full speed. 


ProposED Moron EOUMENT ОР U.S. BaTTrLESHIPS Connecticut 
AND Louisiana. 


Total Average Ordinary 
Motors for— No. | rated | sattspeedin | cruising r. 
BE action. speed. 

Blowers, ventilating *. 41 87 75 75 | 75 
Blowers, forced draught ... | 12 | 204 204 0 0 
Hoiste, ammunition ..]| 32 | 274 100 100 100 
Hoists, ash ... “ т 6| 48 12 12 12 
Boat cranes 4 | 160 0 0 80 
Deck winches 6 | 180 0 0 25 
Windlass, anchor Е 1 | 300 | | 0 0 0 
Turret turning РА — | 12 | 220 40 0 0 
Elevating guns ..| 12, 25 5 0 0 
Rammers .. PP ww. | 12| 48 5 0 0 
Foundry and workshop ... 2, 25 0 25 25 
Ammunition conveyors... 4| 20 13 0 0 
Doors and hatches ... —. | 47 25 0 0 0 
Steering Si js 1 100 20 10 0 
Ice machine... iiis 1; 25 15 15 15 
Pumps, fresh water... 2 10 5 5 5 
» flushing 2, 10 5 5 5 
» main feed 4 200 100 25 0 
» main air 2, 50 25 7 0 
„ Circulating... 2 | 200 50 13 0 
» auxiliary feed 4 20 10 5 5 
i „ air 2 | 5 3 2 2 
» » circ. s 2 10 5 5 5 
„ fire, bilge, shaft, &c. 6 100 10 10 | 10 

„ distiller, evaporator | | | ! 
and miscellaneous 8 25 5 | 5 5 
Б = саа ro Re 
Total motors —. 227 2,371 707 319 | 369 
Incandescent lamps 1, 200 60 30 30 30 
Bearlights ... “ы 995 6; 30 30 0 0 
Total power s e. | — 42,461 167 349 | 399 


The specifications for the Connecticut and Louisiana now call for 
two separate power plants, each containing four 100-kw. generating 
sets. In order to take care of the other auxiliaries which the speci- 
fications did not contemplate operating by electric power, a larger 
plant is required, and at the same time larger and fewer units can 
be used, which is permissible because of the high steam economy of 
the turbine on partial loads. 

The total nominal capacity of all the auxiliary apparatus is seen 


from the table to be about 2,500 н.р. Of this not more than 800 н.р. 
could possibly be in full operation at one time even when in action 
and going at full speed, and not more than 400 н.р. under ordinary 
cruising conditions or in port, not including the anchor windlass. 


(To be concluded.) 


THE AIMS OF LIGHTING ENGINEERING. 


A VEBY long illustrated lecture was given at a conversazione of the 
Berlin Electrical Society & few months ago by Herr Lummer, an 
abstract of which from the Elek. Zeit. recently appeared in the 
excellent digest of the Electrical World and Engineer, on The Aims 
of Lighting Engineering." After a historical introduction, he dis- 
cussed the measurements of light: the Bunsen and the Lummer- 
Brodhun photometers, the Hefner unit of light, and gave in a table 
the following series of the photometric economy of the usual sources 
of light, the figures representing the price in cents per Hefner 
candle-hour, based on the average prices in Berlin :—Incandsscent 
gas light, 0.65; Bremer arc light, 0.5 to 0.75; arc light without 
globe, 1.25; acetylene incandescent light, 1.5; kerosene, 1.75; arc 
light with globe, 1.75; Nernst lamp, 7:5; ordinary electric incan- 
descent lamps, 3.5 to 5.0; acetylene, 3.75; argand burner gas light, 
3.25; bats-wing burner gas light, 5.25. He then discussed the nature 
of the different sources of light: luminescence and lighting due 
to heating. He then dealt with the physical principles of light and 
heat radiation, proved the existence of invisible heat rays, and dis- 
cussed the separation of heat and light rays by absorption of the 
heat rays in water, &c. He distinguished between red heat and 
grey heat (just before red heat) and analysed the physiological 
phenomena. He discussed Kirchoff's law of absorption and 
emission of light, and spoke at length on the absolutely 
black body and its realisation in practice; he discussed 
the distribution of the energy in the spectrum of the 
black body, the laws of radiation of bright platinum, the laws 
referring to the energy maximum and the formula for the distri- 
bution of energy. He showed how these formulas can be used to 
determine the temperature of a black body from its radiation. 
With the use of such theories the temperature of lights can be 
determined, or at least given within limite: arc lamp between 4,200 
and 3,750* C., Nernst lamp 2,450 to 2,200, Welsbach light 2,450 to 
2,200, ordinary incandescent electric light 2,100 to 1,875, candle 
1,960 to 1,750, argand lamp 1,900 to 1,700. The temperature of the 
sun and of fixed stars has also been determined, that of the sun is 
about 6,000°. Some of the fixed stars have a temperature 
higher than that of the sun by several thousand degrees. He 
remarked that the present art in lighting is still far from the 
ultimate in the production of light without heat. He then dis- 
cussed the dependency of the illumination upon the temperature. 
The total radiation is proportional to the fourth power of the 
absolute temperature, the product of the absolute temperature and 
of the wave length at which the energy has a maximum, is con- 
stant; the maximum energy is proportional to the fiftn power of the 
temperature, wajle the energy physiologically felt as light increases 
still more quickly with the temperature. In the yellow part 
of the spectrum the illumination is doubled if the temperature 
of the black body is increased from 1,800" to 1,875°, i.e., by about 
4 per cent. Concerning the total illumination, Herr Lummer 
states that if the temperature is increased from 2,000* to 4,000* C., 
$.e., in the ratio 1 to 2, the illumination is increased in the ratio 1 to 
4,000; the carbon in arc lamps has a temperature of 4,0007, the 
filament of an incandescent lamp 2,000? ; hence the arc lamp emite 
per unit of surface about 4,000 times more light than the incan- 
descent lamp. The sun, which glows at 6, O00“, emits 600,000 times 
the illumination per unit of surface of the incandescent lamp. "The 
aim of the light engineers should be to find substances which can be 
heated up to 6,000° without being destroyed, as at this temperature 
the energy maximum is within the visible spectrum at the part 
where our eye is most sensitive. Three over-run incandescent 
lamps, each of 300-hours' life, are more economical than one normally 
burning lamp of 1,000 hours’ life. In practice a similar thing is 
often done, by using 105 or 100-volt lamps in 110-volt installations. 
This uge should be made a principle. The larger sale of lamps of 
limited life would tend to reduce the selling price. The advantages 
of the Nernst lamp are due to its elevated temperature. Con- 
cerning the temperature of the osmium lamp, notbing detinite 
is yet known. The highest temperature on the earth is in the 
arc lamp. The introduction of suitable salts in the electric arc is 
a distinct progression, because more favourable substances are used 
for producing the light. The vap»urs of the lithium and strontium 
salts heated in the arc, to enormous temperatures do not emit a con- 
tinuous spectrum, but mainly coloured light. These arc lamps 
become similar to the Geissler tubes, in which the gas in the dilute 
Btate is excited to light emission by electro-luminescence. These 
newest arc lamps represent a connecting link between the light due 
to heat and that due to the luminescence of coloured vapours. The 
mercury vapour lamp seems to be a pure luminescence lamp. If 
this is so, the light would be entirely due to free vibrations of 
electrons, while in the ordinary sources of light there are forced 
osciliations of the electrons, caused by the molecular movement, due 
to heat. The paper contained a very large amount of information, 
and in an appendix was given a loug list of references to publica- 
tions and papers on this subject. 
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APPENDICES TO PART I. 
APPENDIX A. 
Calculation of the Inertia of an Electrie Charge. 


Lx a spherical conductor of radius a carrying a charge of elec- 
tricity e move forward with moderate speed и; meaning by 
moderate speed anything distinctly less than the speed of light; 
it constitutes a current element of magnitude е v, and its circuit is 
closed by displacement currents in the surrounding dielectric; for 
its lines of force arise in the medium in front and subside in the 
medium behind, and so a displacement of electricity takes place 
from fore to aft to compensate the motion forward, and the lines of 
displacement are identical with the magnetic lines due to a short 
magnet. A charge may be said to travel carrying its electrostatic 
lines with it, or it may be said to be constantly generating a radial 
electrostatic field in front and destroying one behind. When an 
electric field thus moves partly laterally it generates a magnetic 
field—in the present instance in circular Jines round the line of 
motion—for the moving charge is an element of a linear current. 

The generation of these maguetic lines acte во ав to oppose the 
current which produced them, but so long as they continue steady 
they exert no effect on it. When they subside, however, they tend 
to prolong the current which maintained them. Consequently, if 
the moving charge (or current) trics to stop, ita retardation meets 
with obstruction ; it is constrained to persist by the subsidence of 
the magnetic field which its motion excited and maintains. Its 
velocity is not resisted, there is nothing equivalent to friction, but 
its acceleration + or — is obstructed, an effect precisely analogous 
to inertia. If it is at rest it will need force to start it, and if it is 
in motion its motion will persist. | 

The charge acts, therefore, as if 16 had inertia, and we can pro- 
ceed to calculate its amount. 

While moving, it is a current and will be surrounded by rings of 
magnetic force, whose intensity, at any point with polar co-ordinates 
т 0 referred to the line of motion as axis and the moving charge as 
origin, will be the quite ordinary expression (with eu for the current 
element instead of o ds)— 


The ordinary expression for the electrostatic force at the same 

point is— 
€ 

ECT gn 
a id if the motion is slow this value will be preserved, but if it is 
reyid the electric field gets weaker along the axis and stronger 
-qoatorially, having been shown by Mr. Heaviside (Philosophical 
A. vgazine, April, 1889), to be given by the following expression — 
s ae bo (“1 _ 
Kr? {1 — (u sin 6%) 4 
wrhere v is the velocity of light. 

The strength of the magnetic field will be similarly modified in 
this case; but the simplest mode of stating it is to express it in 
terms of E, and to say that always— 

| Н = КЕ u sin ô. 
The rate of transmission of energy will be the vector product of x 
апа EH; and the whole magnetic energy, that is the whole energy 


due to the current, i. e., due to the motion, will be obtained by 
integrating the ordinary expression и H?/8 п all over space outside 


E = 


the charged sphere, viz., from a to о all round. In the general 


ease this expression із а little long, but in the most important case, 

when the speed of motion и is decidedly less than the speed of 

light v, it is quite simple, and the working may as well be given: 
Kinetic energy 


т 27 op 


оо 
Ju puc EL. A 
= |8 d(wol.) = oe * od dr.rd0.r sin 0 dj 
a ооа 
27 0 ' 
„е e . 
= g 72 ar. d cos =- ya 
оа 


Comparing this with mechanical kinetic energy 4 m и? we see 
that the charge on the sphere confers upon it additional kinetic 
energy, as if its mass were increased on account of the charge by the 
amount | 


ma 266 
да 
which шау also be written — 
_ 24Kx.é 2 e 
О . ge ae 
potential, or— 


In other words, the mass equivalent to the charge is such that if it 
were a piece of matter with constant inertia travelling with the 
speed of light, its kinetic energy would be half as great again as the 
potential energy of the electric charge when standing still. 


APPENDIX B. 


The Electric Field due to a Moving Magnet. 


If ashort bar magnet or uniformly magnetised sphere (its moment 
M being the intensity of magnetisation x the volume of the sphere) 
moves along axially, tbat is in the direction of its magnetisation, 
with velocity u, it generates circular lines of electric force all 
centred upon its axis, much as a moving charge generates circular 
lines of magnetic force. If there is a conducting path around any 
such circle, then the motion of a magnet along its axis will generate 
a current in it, but if there be no conductor the motion will only 
result in an electric displacement which subsides when the magnet 


stops. 

The intensity of the magnetic field at any point along the axis 
is well known to be 2 w/r^; at any point on its equatorial plane it is 
— is and in any invermediate direction it is, as regards magni- 
tude alone— 


M ; 
H = " „(1 + З cos? 6). 


All this holds for the moving as for the stationary magnet, provided 


` ite speed does not approach that of light. 


The electric force at the same point is— 


* Ы sin 2 0 
2 т” 
_ sin 8 
М (4 + tan? 0) 
The electrostatic energy resulting will be the integral of x x? /8 x 


everywhere outside the moving magnetised sphere of radius a, 
viz.— Energy 


3 
= 3 / 0 (425) sin’? сов20 dr. r 10 . r sin g d$ 
8 T? 


_ X M* uf] м? A) 
5 a 5 u a v 77 


The displacement acts like an elastic strain set up in the 
dielectric, storing the above energy statically ; and so long as the 
magnet continues moving steadily the electric displacement exerts 
no force upon it; but acceleration will be resisted. If the magnet 
begins to go faster it sets up more displacement, and the act of 
setting this up constitutes a transient current which opposes the 
motion, as long as the acceleration continues, but it dies out the 
instant the motion becomes steady again. 

Conversely, if the motion of the magnet began to slacken, the 
electric strain would begin to subside, and its subsidence would 
constitute an inverse transient current which would assist the 
motion, i. e., oppose the slackening. In other words, the variations 
of the circular electric strain in the surrounding medium confer 
upon a moving maguet a spurious or apparent momentum, in 
addition to its real mechanical momentum: and thus the elastic 
strain iteelf may be said to represent a spurious or apparent inertia 
due to magnetisation, in addition to any real mechanical inertia 
which the body holding the magnetism may itself possess. And 
the amount of this extra inertia is— 


= 3 H u 


" 2KM? _ 2 м? _ 8 TIM 

= ЁР" = „ | 

50? 5 ка? v? 15 u v? 
2 нм 
„ 


where 1 is the intensity of magnetisation and но the intensity of the 
field inside the substance of a uniformly magnetised sphere of radius 
a and magnetic moment м. 

The equivalent mass moving with the velocity of light would 
therefore have an energy equal to one-fifth of the potential energy 
of the magnetised sphere if it were held at right angles to a field of 
its own internal intensity. 

This result may be applied, mutatis mutandis, to a moving mole- 
cule consisting of a pair of equal opposite electrons not in absolute 
coincidence. 


PART II.—DiscovERY OF THE ATOM OF ELECTRICITY. 


QUOTING again from the great Treatise of Clerk Maxwell, 1st edition, 
we find on page 312, in the chapter on electrolysis, the following 
sentence :— 

" Suppose, however, that we leap over this difficulty by simply 
asserting the fact of the constant value of the molecular charge, and 
that we call this constant molecular charge, for convenience in 
description, one molecule of electricity.” 

Thus some idea of the conception of the atomic nature of elec- 
tricity was forced upon men of genius by the facta of electrolysis 
and a knowledge of Faraday's laws. But Maxwell went on, after а 
few more paragraphs:— 

"It is extremely improbable that when we come to understand 
the true nature of electrolysis we shall retain in any form the 
theory of molecular charges, for then we shall have obtained a 
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secure basis on which to form a true theory of electric currents, 
and so become independent of these provisional theories.” 

It is rash 'o predict what may ultimately happen, but the present 
state of electrical science seems hostile to this latter prediction of 
Maxwell The theory of molecular charges looms bigger to-day, 
and has taken on a definiteness that would have surprise 1 him. 

The unit electric charge, the charge of & monad atom in.elec- 
trolysis, whatever else it is, is a natural unt of electricity, of which 
we can have multiples, but of which, so far as we know at present, 
it is impossible to have fractions. 

I will extract the following sentence from Section 32 of “ Modern 
Views of Electricity ":— 

“This quantity, the charge of one monad atom, constitutes the 
amallest known portion of electricity, and isa real natural unit. 
Obviorsly this is à most vital fact. This unit, below which nothing 
is known, has even been styled an 'atom of electricity, and 
perhaps the phrase may have some meaning. . This natural 
unit of electricity is exceedingly small, being about the hundred- 
thousand-millionth part of the ordinary electrostatic unit, or lees 
than the hundred-trillionth of & coulomb." 

The atom with its charge is called an iou. The charge considered 
alone, without its atom, was called by Dr. Johnstone Stoney an 
electron or natural electrical unit. 

What we learn with great accuracy from electrolysis is the ratio 
of the charge to the mass of substance with which it is associated. 
It matters nothing how much substance is chosen, whether 100 atoms 
or one, whether an atom, or a gramme, ог a ton, the amount of 
electricity associated with it in electrolysis and liberated when 
the substance is decomposed, increases in the same proportion; 
the hn › is constant, and if determined for one substance is known 
for 

This is the ratio which is technically known as the electro- 
chemical equivalent of the substance. In the light of Faraday's 
laws, if this quantity is measured for one substance it is known for 
all, because the charge is the same for every kind of atom up toa 
simple multiple; and hence in specifying electro-chemical equivalents 
there is nothing to consider but the atomic weight or combining 
proportion of the substance. Thus the electro-chemical equivalent 
of oxygen is 8 times that of hydrogen, vhat of zinc is 324 times, and 
that of silver 108 times that of hydrogen. The substance chosen 
for a determination of the electro-chemical equivalent, may be the 
one which can be most accurately «xperimented on, und Lord Ray- 
leigh has shown that such a substance is nitrate of silver, and has 
ascertained that if a current of 1 ampere is d from a silver 
auode toa platinum cathode through a nitrate of silver solution, the 
cathode gains in weight 4:025 grammes every hour. Hence the 
electro-chemical equivalent of silver is 


4:025 grammes . 
1 ampere-hour ' 


the electro-chemical equivaleut of hydrogen, being 14 of this 
quantity, is — 


4025 grammes 4025 
108 anipere-20U7s 108 x 36⁰ 
1 


= 96,60) grammes per coulomb. 


Hence the ratio of an atom of electricity to an &tom of hydrogen is 


9,660 K 2 c.g.s. units, or approximately 10* A/ — . 

и grawmes 
the unknown constant и necessarily making its appearauce because 
we are comparing quantities measured in different ways, viz, 
Electricity and Matter (see Appendix D.). 

The numerical part ^f this quantity is known with comparative 
exactitude * that is to tay, up to the limits «f error of experiment. 
To proceed further, we must make an estimate of tue mass of an 
atom; that can be доге, and has been done, in many ways, and we 
have been taught both by Dr. Jobustone Stoney and by Loschmidt, 
and notably by Lord Kelvin, that the mass of an atom: f. water ів 
approximaiely 10 “of a gramme, wherefore an atom of hydrogen 
will be appr ximately 10 * gramme; whence the unit of electric 
charge ів 10-*! суор, magnetic uLit, or 10—¹ of an electr. static 
unit ог 10^? of a coulomb. 

I have emphasised this matter of the ratio m to e ore tom 
because it plays a considerable part in what followe. The absolute 
values are cf less consequence to us than the ratio, and are only 
known approximately, but the ratio is known with fair accuracy, 
and the ratio for hydrogen is very nearly 10“ magnetic unite, or 
mcre exactly 9,660. 

Thus what we learn from electrolytic conduction briefly sum- 
marised is that every atom carries a certain definite charge or 
electric unit, monads carrying one, diads two, triads three, but 
never a fraction; that in liquids these charges are definitely 
associated with the atoms, and can only be torn away from them at 
the electrodes; that the current consists of a procession of tuch 
charges traveling with the atoms; the atoms carry ing the charges, 
or the charges dragging the atoms, according to from which point 
of view we please to regard the process. 


(To be continued. ) 
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* The dcomal places me ecrieci]y. printed. abcve; though the 
fact that one coulomb or one amjeje.&ccond is one-tenth of а 
с.р.в. unit, owing to the volt baving been stupidly defined as 10" 
instead of 10°, always stands ready to introduce confusion aid 
error. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 


By Dr. J. A. Егамтмо, M.A., F. R. S., Member, Professor of Elec- 
trical Engiweering in University College, London. 


(Abstract ef Paper read December 11th, 1902.) 


We frequently see glow-lamp efficiencies expressed in figures 
running to two decimal places, yet it needs but little acquaintance 
with the subject of light-measurement to compel an admission that 
the probable accuracy of the determination of the illuminating 
power is not often sufficient to justify it. 

The wide variations which exist in the case of incandescent lamp 
tests indicate that many arc-lamp candle-power and efficiency 
measurements, which involve all the difficulties of heterochromatic 
photometry, may be even more uncertain in value. 

The subject naturally divides itself into the consideration of— 

1. Standards. | 

2. Processes of measurements. 

8. Special considerations affecting heterochromatic photometry. 

4. lateroational agreements on the subject of standards of light 
and processes of testing. 


I. STANDARDS. 


Whilst the sperm candle, six to the pound, burning 120 graine of 
spermaceti per hour, still retains its position as the legal standard in 
the United Kingdom, it has been practically dethroned by the 
action of the Metropolitan Gas Referees in adopting the 10-c P. 
Vernon Harcourt pentane lamp as the official light standard for the 
testing of gas. Probahly in a short time the use of the sperm 
candle will have entirely ceased. General experience shows that 
candle standards of any kind are inferior to other flame standards 
usiog а liquid fuel. 

It is generally agreed that a flame standard must comply with 
three conditions :— 

1. The combustible must be of constant and definite chemical 
composition, easily obtained pure, and tested for purity without 
difficulty. 

2. It must be burnt under simple and easily controlled con- 
ditions. 

3. Unavoidable changes in atmospheric pressure and composition 
must not affect the character of the flame sensibly. 

Moreover, it should be capable of bring set up anywhere and be 
self-contained. This last condition rules out any coal-gas standard, 
even if experience had not shown that the Methven screen by no 
means renders the light emitted by a coal-gas flame independent of 
the composition of the gas. 

The three flame standards which at present hold the field 
are — 

1. The 1-candle Pentane Reference Standard. 

2. The more recent 10-candle pentane lamp.“ 

3. The amyl acetate lamp. 

Pentane, а very volatile and inflammable liquid, having ! 
chemical composition Cs His, is the distillate yielded by i ut 
American petroleum after turee distillations respectively at 55° , 
50° C. and 45° C., and subsequent treatment with strong sulphure 
acid and caustic soda. Toe vapour of pentane is 2:5 times heavi ~ 
than atmospheric air, aud is as inflammable as ether. The вр `` - 
fication for its preparation and testing is given iu the Gas Кеѓег.. в 
Notification for 1901. 

It is important to notice that precautions as to testing cannot be 
dispeused with. Merely to write to a wholesale chemist for 
pentane, or something called pentane, and then use it in a Harcourt 
lamp will not result in the reproductiu of the standard of light. 
The pentane used in gas-testing is prepared in bulk by the gas 
coupauies, and is then tested by the Referees and supplied im 
sealed cans to the gas-testing places. Mr. Vernon Harcourt has 
devised at various times five forms of lamp tor burning peatane, 
three of them being 1-С.Р. standards, and two of them 10-cP. 
standards. The most important at the present time is the 1-с.р. 
standard which was iatroduced by him to the British Associatiou 
at Plymouth in 1877. 

When the adjustments are correctly performed, a yellow-white 
flawe is produced which yields a light equal to the mean British 
standard candle, but is much more constant. There are certain 
corrections to be applied for variations in the atmospheric pressure 
aud moisture and carb»u dioxide present in the air. 

The effects of variations iu the hygrometric state of the air and 
of barometric pressure on the one-candle pentane flame have been 
investigated by Liebentbal and by Mr. Harcourt. The operations of 
reproducing a standard of light with this lamp can be obtained 
from the numerous reports and descriptions of it which have 
already been given. Its use was recommended by a committee of 
the Board of Trade in 1881, and by the Standards of Light Com- 
mittee of the British Association in 1888. It has been demon- 
strated that this standard affords a means of reproducing with an 
accuracy of 1 per cent. a light which represents fairly the ideal 
mean British standard candle. 


See Proc. British Assoc., Bristol, 1898, Ou a 10-candle lamp to 
be used as a Standard of Light," by A G. Vernon Harcourt, F.R.S. 

1Mr. Vernon Harcourt bas intormed the author that this 
staudard pentane can be procured from Mr. S. E. Miller, of 115, 
Cowley Road, Oxford, who has had experience under Mr. Harco urt's 
direction in making it. Messrs. Wright & Co., of Precision Wo rks, 
Page Street, Westminster, who supply the latest form of 10-candle 
pentane lamp, have also undertaken to put on sale standardised 
pentane complying with the above specification. 
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The following is taken from the official description of the 
10.0.9. lamp given by the Gas Referees in their notification for 
November, 1901 : — 

“ Mr. Harcourt's 10-candle pentane lamp is one in which air is 
saturated with pentane vapour, the air-gas so formed descending by 
its gravity to a steatite ring-burner. The flame is drawn into a 
definite form, and the top of it is hidden from view by a long brass 
chimney above the steatite burner. The chimney is surrounded by 
а larger brass tube, in which the air is warmed by the chimney, 
and so tends to rise. Thie makes a current which, descending 


w н 


A, Baturator ; B, Burner; c c, Chimney tube; р, Outer tube; , Pillar; 
7, Bracket; с, Shade; 8,, Air cock; s,, Regulating cock. 


Fic. 1l--VgBNOM Harcourt PENTANE TEN-CANDLE LAMP. 


through another tube, supplies air to the centre of the steatite 
ring. No glass chimney is required, and no exterior means have 
to be employed to drive the pentane vapour through the burner. 
F'ig. 1 shows the genera! appearance of the lamp." * 

An important point in connection with this 10-candle standard is 
that it requires and has no glass chimney. Other pentane lamps 
have been produced in which a glass chimney is employed, but this 
feature always introduces an element of uncertainty into the 
workiog of any standard of light. Moreover, the light from the 
top of the flame is cut off by the metal chimney, and this probably 
contributes to prevent the light emitted being influenced by 
normal variations of atmospheric pressure so much as is the case 
with open-flame lamps. The light is, however, affected by the 
presence of water vapour and carbon dioxide in the air. 

The third flame standard, which has come into very general use, 
especially in Germany, ís the so-called Hefnerlamp. The material 
burned in the lamp is amy! acetate, CzHI. Os. 

The lamp is used without а chimney, and the flame must be care- 
fully protected from draughts. The luminous intensity of this 
flame is less than that of a British standard candle. Measures of 
the ratio, however, made by different observers do not agree very 
well. The most probable value appears to be 0 88.1 

The chief objection to the use of the Hefner lamp as a standard 
is the reddish character of the light. In this respect it comparea 
very unfavourably with the Harcourt 10-candle pentane lamp, the 
light of which is comparable in quality with that of a glow lamp 
working at about three watts per candle power. The employment 
of the Hefner lamp as a means of standardising glow lamps when 
used at the ordinary efficiencies, gives rise to the difficulties of 
heterochromatic photometry, and its use in arc-lamp photometry is 
out of the question. 

Variations of moisture in the air, in the height of the flame and 
in atmospheric pressure affect the light given by the lamp. 

The effect of carbon dioxide in the atmosphere on the luminosity 
is important. Hence in badly ventilated rooms where many 

le are gathered together, carbon dioxide will be present to 
an extent which materially influences the light of the lamp.t 

Turning next to the subject of Incandescence Standards of Light, 
tbe only practical standards of this description which have been 
evolved, are those in which either platinum or carbon heated to a 
high temperature is employed. M. Violle proposed in 1881 to define 
the unit of light as the light radiated normally from one square 


© The author is indebted for pt rmission to make use of the block 
of fig. 1 to the editor of the Jowrnal of Gas Lighting. : 

| This is the value taken in a specification for the supply of glow 
lamps issued by the General Post Office. 

£ For a series of curves showing the variation of the Hefner 
lamp with barometric pressure and moisture, see the ELECTRICAL 
BRavriew, Vol. xlii., p. 759, 1898. 


centimetre of platinum at ite melting point. The International 
Congress of Electricians in 1889 adopted the proposal that the 
practical unit of light should be one-twentieth part of the Violle 
platinum unit. A long research was carried on at the Davy-Faraday 
Laboratory in 1899 by Mr. J. E. Petavel, who made the Violle unit 
the subject of a careful investigation. 

His inference from the whole of his work is that when carried 
out with stated precautions, the probable variation in the light 
emitted by molten platinum under the standard conditions is not 
above 1 рег cent., and he considers that with more perfect appa- 
ratus and with certain improvements the accuracy of this standard 
would be increased. 

We have grounds, therefore, for the belief that the Platinum 
Standard in some perfected form may yet prove to be the best 
ultimate standard of luminous intensity. It is, however, a standard 
of such a nature that it is not likely to be set up anywhere except 
at the National Physical Laboratory. 

The consideration of the possibility of using carbon filament 
lamps as standards of light has been very much before the mind of 
the author during the 18 years that he has acted as scientific 
adviser to the Edison & Swan United Electric Light Co, Ltd. 

The first objection that arises is that a carbon filament lamp alters 
in light-giving power when used at constant voltage, for three 
reasons, viz., by— 

1. Changes in electric resistance of the filament. 

2. Changes in the nature of the surface of the filament. 

9. The deposit of carbon upon the interior of the bulb. 

It is well known that the candle-power of new glow lamps of the 
majority of types increases for & short time after they have been 
put into use. This is due to a decrease in the resistance of the 
filament. The filament becomes more consolidated and probably 
denser, and therefore decreases in resistance. If, however, a good 
filament is run in a lamp at normal, or slightly above normal, 
voltage for 50 hours or so, it reaches a condition in which a small 
further use will not much alter it. By that time the glass 
balb is somewhat blackened, and the lamp will have lost candle- 
power. Experiments made by the writer several years ago, showed, 
however, that if a filament which has been so “aged” is removed 
from the old bulb and put into a new clean bulb, the candle-power 
will again be brought back to a value not far from its original value. 
It therefore occurred to the writer to prevent the blackening of a 
glow lamp by the following means:—The blackening is caused by 
the projection of carbon from the filament, and heace other things 


A 


A, Fleming-Ediswan staidu:.l glow lamp; B, Ordinary Ediswan 16-с.р. 
| glow lamp. 
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being equal proceeds most rapidly in small bulbe, because the carbon 
molecules then most easily reach the glass. Suppose, lowever, 
that a filament is mounted in a very large bulb, the radius of vbich 
is much greater than the mean free path of ёле molecules at the 
pres:ure of the residual air. The chances of a molecule of carbon 
getting on to the glass are much reduced. Aocordingly, about six 
years ago, the author requested Mr. E. Gimingbam, superintendent 
of the Edison and Bwan Electric Light Factory, to mount some 
16-с.р. filaments in very large bulbs, and it was found that these 
lamps could be run for long periods without any of the usual 
blackening or loss of light. This observation led, therefore, to the 
following method of oonstructing a special form of carbon blament 
lamp to be used as a standard of light. Carbon filaments of the old 
Edison horseshoe shape are well selected and carefully treated, aud 
are then mounted in ordinary bulbs, and run as lamps for some 
time, at about 5 per cent. above marked voltage for about 50 hours. 
Those filaments which then show no defects are cut out of these 
slightly blackened bulbe, and mounted in very large clear glass 
bulbs, 6 or 8 in. in diameter. These lamps, if not very much used, 
and not worked above a certain marked voltage, will remain 
practically constant for any length of time. 

In 1896 a good many experiments were made on this plan at the 
Edison and Swan Lamp Factory.* A number of these large bulb 


* The author desires to take this opportunity of gratefully ac- 
knowledging the kind encouragement and valuable.support he has 
continually received from Mr. J. W. Swan, F.R.S , in this and many 
other similar investigations during the whole period of his connec- 
tion as scientific adviser with the Edieon & Swan United Electric 
Light Co., Ltd. In addition, the author has pleasure in referring to 
the assistance rendered by Mr. E. Gimingham in working out this 
form of Standard Ediswan glow lamp. 
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lamps were prepared, and carefully photometered against a pentane 
air-gas standard as giving us the best means of fixing at that time a 
standard equal to 10 British standard candles. The working voltage 
of the lamps was carefully measured by means of a potentiometer 
and a Clark cell,and the candle-power, voltage and current re- 
corded on each lamp, the candle-power taken being that in a hori- 
zontaldirection and perpendicular to the plane of the filament 
when the axis of the filament was vertical. A certain number of 
these lamps were set on one side, and called primary standards, with 
the intention that they should be used only very occasionally for 
verifying the candle-power of others of the lampe, which were 
called working, or secondary standards. These secondary standards 
were to be employed to set the working lamps in the various photo- 
meter rooms. 

A similar set of primary and secondary lamps of this description 
was made for the Pender Laboratory, University College, London. 
These lamps have been in use for several years in the Edison and 
Swan Co.’s Factory at Ponder's End, and at the Pender Laboratory, 
and have been found to be very convenient. In the month of 
March, 1902, with the kind co-operation of Mr. E. Gimingham, 
some experiments were made at the Edison-Swan Factory, Ponder’s 
End, to ascertain how far any difference might have arisen in six 
years between the pentane air-gas standard used there and certain 
of these standard carbon filament lamps. The lamps were accord- 
ingly checked in a photometer room, using a Lummer-Brodhun 
photometer to measure the light, and a Crompton potentiometer 
and Clark cell to measure the current and voltage. In order to 
eliminate the personal error, three or more observers were admitted 
to the photometric gallery. This somewhat unusual proceeding, 
however, and the want of attention on one occasion to the venti- 
lation, resulted in revealing an apparent discrepancy between the 
candle-power of the lamps as measured in terms of the pentane 
flame in 1896, and those made in March, 1902.* 

If we were entitled to take for granted that the pentane standard 
had remained unaltered, the results would seem to show a falling 
off in the candle-power of the glow-lamps in the six years. This, 
however, is not a valid conclusion. The presence of an unusual 
number of persons (four) in the photometer room vitiated the air 
towards the end of the time of observations. The doors were, 
therefore, all thrown open for 40 minutes, and after the air in the 
room had been thoroughly renewed the measurements were repeated 
as below :— | 


READINGS TAKEN WITH PHOTOMETER ROOM WELL 


VENTILATED. 

^ Makon Wort. | Candle-power 

Mark on u | po 
standard glow ten . Candle , by ihres chere, e dd determined 

amp. lamp. | previously. 

4 SEM ЕТО Mean SS 

| d) | Gi) | Gi) ! c». 
Pender I. .. 960 | 144 1425 140 | 1422 | 1425 in 1896 
Pender II. ... 960 | 165 | 167 | 160 | 164 16˙4 in 1896 
Pender ПІ. | 960 | 1275 130 125 | 1275 ! 12"75 in 1896 
Pender IV... 960 141 — 189 |140 | 145 in 1896 
Pender V... 60 |155 1525 150 154 | 1555in 1896 
Pender VI... 960 119 117 11°65 | 1175 | 11:5 in 1896 

Ediewan S... 962 1101. 98 98 EDT 

Repeated... , 97 965 987 991, 100 in 1901 
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During tbese tests the temperature of the Clark cell rose from 
16° C. to 20* C. This alone would imply a possible error in voltage 
of 0:36 per cent., and an uncertainty therefore in candle-power of 
18 percent. The results of the measurement are, however, to show 
that in six years, during which these glow-lamp standards have 
been much used, the eet belonging to the Pender Laboratory have 
probably remained as constant in light-giving power at the same 
voltage as the pentane standard. Since a standard glow lamp of this 
form, used as described in the next rection of the paper, is only in 
a state of incandet cence for a few minutes at a time during each 
test, the use of such a lamp in many hundreds of tests only amounts 
in all to a few hours’ burning. It is clear, therefore, that if the 
filament has been brought into a condition in which it hus passed 
the initial variable stage during which changes may take place in it, 
and if after that time it is only ueed for exceedingly short periods 
of time, and in a large bulb as described, it becomes a means of 
preserving a standard of light with great constancy. 

In the case of the test made with the standard lamp Pender IV. 
it will be seen that the candle-powers were only read by two out of 
the three observers. With this exception, none of the larops which 
have been in use in the Pender Laboratory for six years now 
appeared to differ from the pentane standard by more than 2 per 
cent., and іл the majority of cases there is no sensible difference ; 
the whole of this ditference, where it appears, must not be set down 
to changes in the incandescent lamp. In fact, these large bulb glow- 
lamp standards were easily able to detect a temporary variation in 
the pentane standard due to inattention to the ventilation of the 
room. 


———— — — — — — —ꝛů— -à2 . — 


* The observations in 1896 were made with great care by Mr. 
J. T. Morris, at one time private assistant to the author, but now 
Lecturer on Electrical Engineering in the East London Technical 
Oollege. The observations in 1902 were made under the direction 
of Mr. W. C. Clinton, B.8c., Demonstrator in the Pender Laboratory, 
toiwhom the author is indebted for valued and willing assistance in 
the experiments here described, as well as many others related to 
this investigation. 


~ future and those who looked forward critically. 
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The experience gained by the writer in the last six years, and 
also at the Edison-Swan Lamp Factory, justifies the expression of 
opinion that these large bulb standard carbon filament lamps form 
& very convenient and accurate means of preserving a standard of 
light, when proper precautions are taken to set them to a marked 
oo by means of a potentiometer and Clark or Weston standard 


It was proposed by Mr. Swinburne, Prof. 8. P. Thompson, 
M. Blondel, and others, that the light from one square millimetre 
of the crater of the arc lamp should be taken as a standard of 
luminous intensity. Measurements of the intrinsic brilliancy of 
the crater by different observers do not agree very well, and it 
cannot be said that the experimental work done so fer holds out a 
promise that this source of light will fulfil all the requirements of 
a standard. | 

The conclusion, therefore, which may be drawn from the 
preceding facts is that at the present moment there are five 
sources of light which can, in all probability, be regarded as 
sufficiently constant to enable them to be used for reproducing a 
standard of luminous intensity with a degree of accuracy approxi- 
mating to 1 per cent. or less. Two of these may be called primary 
or reference standards, and three working standards. The primary 
standards are :— 


1. The Violle platinum incandescent standard. 
2. The Vernon-Harcourt pentaue 1-candle flame standard; 
and as practical working standards :— 
3. The Hefner or amyl acetate lamp. 
4. The Vernon-Harcourt self-contained 10-candle pentane lamp. 
5. The Fleming-Ediswan large bulb incandescence electric lamps. 


The first two reference standards can be relied upon to preserve a 
selected standard or unit of light with an accuracy which is com- 
parable with that of photometric measurements generally. 

Of the three working standards, the amyl acetate lamp is 
decidedly inferior to the other two in the quality of its light, and 
difficulties arise in using it even to standardise glow lamps, whilst it 
is quite unsuitable for use with arc lamps. Moreover, experience 
shows that а 1l-candle standard із not so generally useful as a 


10-candle. 
(То be continued.) 


METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


В (Continued from page 1091, Vol. 51.) 


RxsuwING his speech on December 18th, Mr. FLETCHER MOULTON 
said he had now come to the most important and the most difficult 
part of the inquiry, tbat was to say, the field for lighting in Mary- 
lebone in the future. It could not be concealed that that was both 
for the claimants and the Borough Council a point of great diff- 
culty, requiring a good deal of careful thought, because it meant a 
long look into the future, and it was not one of those cases in which 
ons was only repeating a process which had been performed many 
times, and in which tbe accuracy, or the contrary, of methods of 
prophecy had been tested by resulte. Electric ligbting began in 
England shortly after the Act of 1888. The early orders were for 
42 years, во that practically all the electric lighting undertakings 
in England were quite early in their development; that was to 
say, they bad only just completed the first quarter of their exist- 
ence, so that they had got no past experience as to what the growth 
of electric lighting would be in the future, and if they looked 
abroad they were in a similar position. Certain electric lighting 
undertakings had been in operation for a Jarger number of years 
than any in England, such, for instance, as that of Berlin, but still 
the bulk of electric lighting undertakings there aleo were young. 
Now, of course that gave great latitude for differences of view, and 
it was not very surprising that, on a point like that, which micht 
be quite legitimately controversial, there should be a broad differ- 
ence between those who looked forward enthusiastically to the 
He was not com- 
plaining at all that Mr. Conacher’s tables put forward a field for 
electric lighting in Marylebone with which they could not at all 

e. But, while he said that, he did not mean for one moment 
to abandon the position that they could arrive, with a reasonable 
degree of certainty, at what must be considered the probable 
field in Marylebone attainable by 1931; but it tested one’s methods 
very severely, and before one drew conclusions as to the field, one 
had to examine very carefully the lines of evidence, in order to 
test both their reliability and the conclusions to which they pointed. 
Mr. Conacher's tables were confessedly based on what he called 
past experience, and he drew conclusions as to the future of the 
undertaking from the history of past years. Now he (tbe learned 
counsel) joined issue at once on that—he said that they could only 
draw conclusions as to the future growth of a concern from the 
past, if the past and the future were both examples of what he 
might call normal growth. Initial growth was no clue to normal 
growth. By initial growth he meant this—that when they brought 
in a new article the demand for it at first was checked by its new- 
ness, but after it bad become known the demand for it was measured 
by the unsatisfied want for that known article, and there came a 
period when the demand entirely depended on how great the 
demand left unsatisfied was. "Take the years that thiscompauy had 
lived. They had got to separate the growth of the company due to 
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the fact of the want of electric lighting existing and having to be 
satisfied from anythine that they could call normal growth, and 
although they would allow for a year or two, still they had got to 
find out from examination of the statistics or from elsewhere what 
would be the normal growth when the thing was saturated. That 
it would be saturated in a very short number of years was certain— 
it must be, for the people who wanted it would have taken it. It 
was a common thing now to have electric light—there was nothing 
pioneer about it. Sooner or later all the people who were desirous 
to take it would take it, and then, of course, would come the case 
in which the growth had nothing whatever to do with the fact that 
it was a novelty, but would simply be from the natural develop- 
ment of the community in wealth. Nobody could seriously think 
that electric light was going to get the total illumination in Maryle- 
bone. On the contrary, gas had become six or seven times more 
formidable as a competitor, and he would be able to show that gas 
had become so formidable a competitor that it was not at all un- 
likely that when the two came to clutches electric light would have 
to a certain extent to go back. Не had not the slightest doubt that 
incandescent gas was making its way. It had first of all to drive 
out the old method of using gas. Electric lighting had got a 
capital time just at present, because it was dealing with people 
who took electric light and would not take gas. But wait until 
the ground was pretty well covered with incandescent gas 
and electric light, and when they came to consider the 
advantages of the two, he thought it was probable that what had 
occurred on the Continent and in Stepney would occur in Mary- 
lebone. At Stepney they had got the fact that electric light was 
being made to recede by the incandescent gas. If illumination was 
very much cheaper, it was quite probable that people would indulge 
in it more luxuriously—that was quite natural; but let them take 
the question of gas. He had taken it that 8,000 cub. ft per head— 
that was about £1 4s. per head—satisfied them in 1889. In their 
suggested cost they had allowed 96 units per head, and supposing 
they took that at 44d., they had then allowed the community to 
spend 36s. instead of 24s., which was certainly a very serious increase. 
But what did the company suggest? They suggested that the whole 
community would spend 73&, which was three times what they 
spent in 1889. That was to say, that the people who were going to 
have electric light would spend three times as much, not only as 
they spent, but as the whole community spent; it was not £3 13s. 
per person who took electric lighting, but per head of the whole 
population, $0 that the portion who were going to take electric light 
would spend not only three times as much as they now spent, but 
three times as much as everybody spent. That was not because gas 
light had become dearer, for the incandescent method of using gas 
gave it about one sixth the price for light, apart from installation. 
Let them contrast the estimates of the company with what they 
found in other districts. Take Berlin, where they began electric 
lighting six years before we commenced it in England. If he 
remembered rightly, in that country it was about 11 units per head 
or less. There were 2,000,000 people in Berlin, and, if he 
remembered rightly, the total for light and power was something 
like 22 milliong—that was to say,only about 11 units per head. 
If they looked into the question of gas consumption, they would 
find that Marylebone stood very high, and naturally it would do so, 
because it was a place where a great deal of light would be burning. 
With regard to the past increase in tbe company's electric lighting 
consumption, they knew perfectly well that the conditions under 
which those increases had taken place were initial conditions, 
and how in the world could they assume that that 
would be going on in the future? <As to the demand 
in Marylebone for private purposes, the whole of the evidence 
pointed to the fact that the company had substantially got hold of 
the clientéle that awaited them. He did not mean to say that they 
would not get any growth even when they had got the whole of 
their clientéle, but those that were left were people who were not 
prepared to pay any price for illumination, but they were people to 
whom money was important, and who would use the illuminant that 
was cheap and effective. Undoubtedly the question of incandescent 
gas was a feature of the very greatest importance in this case, and 
one to which weight must be given by the tribunal in the perform- 
ance of their task. As to that there was really very little con- 
troversy—the evidence that he had called with regard to incan- 
descent gas was very little challenged. It could not be challenged. 
The facts were getting more and more patent to the public, and it 
was astonishing that the public had not got further with the use of 
incandescent gas in England, but it was to a certain extent, like 
electric light, in its initial stage. The Nernst lamp which had been 
referred to by witnesses of the company, was a lamp which would 
probably be a very serious difficulty to them in the future. It 
would not alter much the competition of the incandescent gas, 
because the Nernst lamp was a lamp which always was a powerfal 
lamp. It was not as powerful as the arc, but he had never seen any 
Nernst lamp which would be under something like 100 candles. In 
the lighting of private houses he did not believe that the Nernst 
lamp would take any part, but they had got to face the fact that 
there was double the amount of illumivation to be obtained by the 
same amount of electricity. Therefore with the same amount of 
electricity at disposal, it was possible that there might be a serious 
diminution in the amount of electricity required. Of course it cut in 
the favour of the company in one way, for it brought the cost down 
merely to the level of the cost of incandescent gas, which might 
euable them to bear the struggle with incandescent gas better, but 
it did not touch the incandescent gas in cost, &nd he thought it 
would probably lessen the profitableness of a good deal of the 
illumination that they had at present. Turning to the question as 
to the price at which the company would have to sell its light iu the 
future, the learned counsel said tbere was very little difference on 


that point between the company’s case and that of the Borough 
Council excepting initially, because they took it that the company 
had more or less the right to fix the price. Of course, if they had 
fixed a much lower price, they probably would have increased their 
field to some extent. He was not saying that they were wrong in 
fixing the price that they proceeded to fix for the future, and he 
thought it very probable that they increased their profits by keeping 
up the price. Of course, if they could drop it to a very very much 
lower price they would increase the field, but he did not think that 
would very seriously affect the competition of the gas. Turning to 
the question of working expenses, Mr. Moulton said he wished to 
say that he joined issue entirely with Mr. Conacher's conclusions on 
that point. Mr. Conacher had not even calculated what it was per 
unit; what he had done was to takea percentage of the revenue, and 
for about half the time he had taken a percentage of 40 per cent. on 
the revenue as the tota] working expenses. There was no possible 
justification for that—they must find what the cost of the unit was. 
— Adjourned. 


On December 19th Mr. Ететснев MovrToN finished his address 
on behalf of the Borough Council. He put in some tabulated 
figures with regard to the contrast between London prices and 
Marylebone prices to illustrate that the difference between them 
was extremely substantial, and no doubt either justified a consider- 
able alteration of the legitimate price in Marylebone, which wan 
the only price they could calculate upon in the fature, or would 
have increased the cost of the Marylebone supply over the average 
ofthe undertaking. Turning to the question of depreciation, the 
learned counsel said there was a great difference between deprecia- 
tion and the present value. He quite agreed that the 14 per cent. 
negatived depreciation according to the scheme—which meant 
that at the end, in cash and in purchase price, the company would 
get the capital they started with now, viz., £194,000 odd, but, of 
course, that they were entitled to only in 1931. The conse- 
quence was that now they were entitled to its present value, and 
the question was, at what rate per cent. were they entitled to 
it? It was extremely difficult to say on what scale that 
ought to be done. They bad put it down as 5 per cent, 
which was very much a business rate; 34 per cent. was a high- 
class investment rate. Now, that was an admitted sum, which 
would be due in 1931. It was due in the line of a business de- 
pendent, of course, on the business being successfully carried on 
till then. It had a certain element of business risk, but not an 
element of business risk comparable to the business risks that sur- 
rounded profit, because it was an ascertained amount. They had 
put it down at 34 per cent., but his leurned friend had put it down 
at 5 per cent., aud it must be left to the judgment of the tribunal 
to say which it ought to be. He admitted at once that it must be 
& lower rate per cent. than profits, because there was an absolutely 
ascertained sum. At the same time, it was not quite free from 
business risks, and 34 per cent. was, of course, a very low rate per 
cent. for anything to do with business. If they came to the conclu- 
sion that it ought to be 34, or 4, or 44, or 5, they must apply it; 34, 
he admitted, sounded to him too small; 5, on the other hand, was 
Mr. Marshall’s view. He said it ought to be 5, and they might 
perhaps think that too high, but he wanted to put it before them 
quite fairly. He did not think it was at all a question whether 
they ought to have a high rate, because it was profit; at the same 
time, he did not think it ought to be so low as 34 per cent. Then 
came the question how they were to estimate the present value of 
the net profits, One thing was quite evident, they could not take 
them in any way a8 being certain to be received. Many things might 
happen. There was the competition of gas, which might prove a great 
deal more formidable than some people thought. The cost of light 
might be diminished by reason of electricity getting more economic- 
ally used in the way of lighting. Of course, they knew that elec- 
tricity could not be more economically used in the way of power. 
They knew the maximum amount of power that could be got out of 
electricity—no invention could increase that. They knew that 
1,000 units made 1} H.P.-hours, and more than that it could not be, 
but as to light, 16 was possible people might get much greater light 
out of the same amount of electricity, becauae the light depeuded 
not on the total amount of heat that was used, but on the tempera- 
ture at which it was used, and when they got a thing with a 
tremendous temperature, they got a vast amount of lieht compared 
with what they did with a low temperature. There might be things 
like the Nernst lamps that might diminish the amount of revenue 
to the company for the same amount of light. There might be 
many of thore risks, and so they had to look upon it as trade profits. 
If they had to look upon it as trade profits, one thing was certaiu— 
that no such thing as 34 per cent. was permissible, or anything of 
the sort. What was the usual custom with regard to valuing 
the profitsof a business? It was to ascertain the net profits, and 
taking a smal] number of years as being the factor by which they 
must multiply it in order to get the price at which they were going 
to sell the business. Three years was common; five years was 
rather extreme, showing that people did not, when they were deal- 
ing with profits, look upon it as a percentage of a capital amount, 
and that they were entitled to the capital amount. They looked 
upon it that, with &ll the risks of business, they must be content 
with a certainty of a few years’ profits, instead of the possibility of 
continuing those profits for long years. Business profits were con- 
tingent on their being earned, and the fact that they were selling 
the business did not change business profits into investment profits. 
There was still the obligation to earn on the part of the purchaser. 
The vendor got rid of that obligation to earn. He had thought a 
great deal as to how he should put that, and in his opinion they 
ought never to take profits as if they were to receive a revenue 
from investments. The business profits iu the present саве! were 
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hedged about with many dangers. But the company had 
calculated the probable profits on the assumption of their 
being freed from those dangers. As indicative of the very 
substantial !trade risks that there were, they might have to 
recommence and re-instal the system, and work from Man- 
chester Square and Rathbone Place, after committing themselves 
to the enormous expenditure at Willesden, or what would 
come to the same thing to make terms with the persons who bad the 
right to compel them to give a self-contained supply. Then it 
must always be remembered that this was a terminable concession. 
It was like a leasehold value, not a freehold, and they had to con- 
sider what would be the value at the present time and what would 
people be prepared to put down for the chance of getting it. He 
said that a man would not take possible pronts, even probable 
profits, between five and 15 years, unless he had a sporting 
rate per cent, that was to say. a rate per cent. more 
than investment. It was taken at 74 per cent. in their table, 
and beyond 15 year: with the uncertainty of what those profits 
might actually be, and with tbe great dangers that surrounded them 
which would cut down those profits enormously, he certainly would 
not be willing to give more than on the 10 per cent. table. The 
other side had calculated its profits, assuming everything for the 
best. It had said that all tbe profits of this year, and he believed 
the profits which they had calculated in 1904, were absolutely 
certain. They had taken 34 per cent., a very first-class investment 
rate for their income all through the time, because they said it was 
absolutely secure. But wasitsecure? Suppose they were right 
in saying that there ought to be mid-London prices which fell 
to much below the present, and if they took competition, it fell 
below, in Jater years, the present income; bot suppose they 
took competition, and then suppose they started with :nid-London 
prices, then there would be a furtber reduction, and over and above 
that, there was the certainty that if there was competition, business 
management, and good business management would be essential to 
the life of the affair. He could pot understand how anybody could 
come and say that this company was so secure tbat by no accident 
could it ever come to an income less than that which it would be 
in 1904. The struggle between electricity and gas was only 
beginning, but it was beginning under circumstances which made 
the profits of electric lighting companies by no means secure, 
because gas bad ite capital invested and laid down, and that capital 
was capable of supplying in the future, as Mr. Gordon Salomon had 
pointed out, a very much larger amount than it had iu the past, 
without any serious addition to the fixed capital, because they were 
supplying at higher pressure—they were supplying a cheaper gas, 
and the consequence was that while electric light companies had 
to leok about for their capital, gas practically had no addition to its 
capital. It had got it all ready for the struggle. What it wanted 
was custom, and they might be perfectly certain that when the 
struggle came, electric lighting companies that жеге рег- 
petually wanting capital, would find themselves at a 
great disadvantage compared with gas which had not any of 
those great demands. Then he would like to say that the 
method of splitting profits adopted by the company was a wrong 
one ; no portion of those profits was secure. It was a sort of thing 
that had been done in stock-splittiny, to the great advantage of the 
person who split the stock, but certainly not to the advantage of 
persons who bought the eplit stock since. There was an attempt to 
turn a business investment into two parte—a purely investment 
part and the purely business part. There might be cases in which 
that was possible, but it was inapplicable to a company in which 
the whole of the profits were of the same type. The whole of the 
profits were business profits, and the whole of them might be 
imperilled bvian accident which threatened the business—if a peril 
came it would affect the whole bulk of the profits, and when that 
was 80 the attempt to divide into two parts was clearly wrong. One 
could easily imagine that there might be a business in which one 
portion was very much like lands and the other portion very much 
like business profits, and it might be possible that they might have 
& certain portion of payment out of profits which would be fairly 
called the investment profits, because even with the peril of the 
business that would be safe; but that did not apply to & case like 
this, where they had tremendous capital obligations. They did 
not know tbat they would be able to raise tbeir capital in the future. 
Suppose this profit were threatened and they still had to raise the 
necessary increase of capital; they might have to raise it at great 
sacrifice. Learned counsel then referred to what he said might be 
called the outside electrica] evidence given by Mr. Swinburne and 
otbers, and he said tbat certainly Mr. Swinburne bad given 
evidence in a way which so contrasted with the evidence that one was 
accustomed to hear from him in the witness-box that it was to him 
(Mr. Moulton) amusing. He did not for one moment say that Mr. 
Swinburne on that or апу other occasion had given any evidence 
which he did not sincerely believe, but tne contrast between the 
sharp, clear-cut scientific evidence one was accustomed to hear from 
him and the vague generalisations that he had put before the 
tribunal was very considerable. In concluding his speech, the 
learned counsel said he wished to put before the tribunal the figures 
which he said were the right ones for the award. First of all 
there came an estimate of present value of profits, and that, 
he suggested, was to be obtained by the tribunal from 
the consideration of the figures given in Table 5, which 
they had put in. He would point out that over all that 
there hung a cloud of the most uncertain position in which 
they stood with regard to baving been liable to be called upon 
to give a self-contained supply, and also with regard to com- 
petition. Those considerations, во far as they were adequately 
expressed in their multiplier, had to be considered by the tribunal 
in deciding the figure which was to be deduced from their figure of 


389,347. That was the figure which was the one from which that 
item of the valuation was to be derived. Then the present value of 


. the terminable value of the plant was derived from that figure, 


which he did not believe was contested at all—the 194,000 on 
which Mr. Wright's valuation stood. Не had not considered that in 
detail because he had not got to contrast it with any other item, and 
he was sure that Mr. Wright’s bona fides іп making that estimate 
would not be challenged by anyone. They had therefore discounted 
on the 5 per cent. table, because, beyond question, it was not due 
until 1931, and it had got to be discounted for the years between— 
whether on the 5 per cent. table or апу table, the tribunal had to 
decide. Then tbe next question was the buildings and the sites, 
and that was got from their valuation by Mr. Marshall in 1931, dis- 
counted. "There was, of course, another way of getting it which 
would be based on Mr. Stenning's and Mr. Walkers valuation. 
They could get it in that way by taking their valuation 
at present, but charging the company with interest on that during 
the period of getting the present valuation, and those charges 
would be the same tbing, taking the difference between the value 
at the present and the present value on the same sum in 1931 and 
adding that as the figure corresponding to buildings and sites. 
Then there came the question of severance, and he had already 
dealt with all tbe items there—they all depended on principle. 
With regard to the question of costs, he sabmitted that the tribunal 
bad to carry out the principle of the Lauds Clauses Consolidation 
Act, and they must consider the fact that the Borough Council had 
had no particulars whatever of the concern. | 

The Umpire: Have we anything to do with coste ? —There is no 
special reference to costs in the Act. I take it that they follow the 
ordinary rule under the Lands Clauses Consolidation Act. 

Mr. Balfour Browne: It is the Lands Clauses Consolidation Act. 
There has been no offer. | 

Mr. Fletcher Moulton: You will consider tbat, sir; I point out 
to vou that we had no opportunity of making a sealed offer. 

Mr. Balfour Browne: And there bas been none made. You will 
have to consider that question.—Adjourned. 


€————— — 


TRAIN LIGHTING BY ELECTRICITY. 
By A RAILWAY OFFICIAL. 


THE Engineering Magazine for November prints an interesting 
review of a paper recently read by Herr Wichert before the German 
Bociety of Mechanical Engineers describing experiments on train 
lighting by electricity on the Prussian State Railways. The system 
experimented with consists of independent steam generating plant 
aiiis on the locomotive, supplemented by storage cells carried on 
each car. 

Small steam engiues are steam eaters,” or steam worriers," as 
is well known to those who have to deal with them, and therefore 
most uneconomical. To obviate such losses a De Laval turbine of 
20 H.P. was used to operate the electrical generating plant, as small 
turbines were considered to be nearly as economical as regards steam 
consumption as larger sizes. 

The turbine and dynamo were mounted on one bedplate on the top 
of the locomotive boiler, and arrangements were made to allow of 
operation of the valves of the former by the driver from the cab. 
The turbine ran at a speed of 20,000 revolutions, and it was geared 
down to 2,000 at the dyn&mo. The latter gave 180 amperes at 
68 volte, or 16:4 E. H.P., showing an over-all efficiency for the 
generating plant of 82 per cent., if we consider the rated horse- 
power given above as indicated horse-power, which, however, is not 
directly stated. For so вша!1а plant, this efficiency is high. 

Besides the generating plant, each car on the train аз equipped 
with a storage battery of 32 cells to take up the lighting at such 
times яв the locomotive might be disconnected from the train. The 
cells were capable of maintaining the light in the car for about 
3} hours. 

Probably the most interesting part of the summary is that relating 
to the results obtained. We are told that :— 

1. The cost of electric lighting, according to Herr Wichert's 
figures, is about three times that of oil gas as employed in the 
Pintsch system, for example." 

2. The steam consumption of the turbine was from 42 to 45 lbs. 
per H.P.-hour. 

3. There is no doubt that electric lighting is by far the best for 
use on railway trains, so far as convenience and satisfactory illu- 
mination is concerned. 

4. The brilliance of the light is unsurpassed. 

5. The general control of the illumination which can be given to 
the lighting of the whole train isan important feature. 

6. The air of the compartments is not vitiated. 

7. The influence of draughts of air, во important in connection 
with oil and gas lighting, becomes negligible. 

It isnot necessary, perhaps, to discuss all these matters in detail ; 
for the ordinary practical man the first two will be almost sufficient. 
The use of independent generating plant carried on the locomotive, 
and taking steam from the boiler, deserves some consideration. 
The system depends for its operation upon every locomotive which 
may have to draw the train, being fitted with an engine and dynamo, 
and with the necessary wiring, and throws upon the engine staff the 
duty of attending to the plant in addition to their other responsi- 
bilities. That these duties are sufficiently onerous of themselves is 
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generally admitted: indeed, one has known objections to be made 
by locomotive engineers to the addition of far more essential 
apparatus, from an operating point of view, on the ground that 
drivers bad as much apparatus to look after as they could attend to. 

From the traffic point of view, also, we find that the division of 

any train so fitted would depend upon the charge in the cells of 
cars which are taken off the train being sufficient for the remainder 
of the journey they had to make, with locomotives not fitted with 
generating plant. The breaking up and rearrangement of trains 
at different points on their journeys is an important part of the 
organisation of railways in this country, and, moreover, there is 
the break of continuity to be conridered, introduced by the chauge 
of engines wben a train passes from one company's lines to another. 
Runs of 100 to 250 miles without a stop," which such a system 
is considered more particularly adapted for, are rare in these 
islands. 
Р From the standpoint of the locomotive engineer it is a question 
whether taking steam direct from the boiler of the locomotive for 
the operation of the electrical generating plant is not even worse 
than taking power from the axles cf the train, in so far as it affects 
the working of the locomotive for hauling purposes. Such arrange- 
ments can only be justified from an engineering point of view, when 
it is shown that the efficiency of the small separate engine is higher 
than that of the locomotive. It is true that in this case an excep- 
tionally high efficiency is shown for so small a combined plant by 
takiog the rated horse-power of the engine, but it does not appear 
from the review that any tests of this description were made, and 
it may well Lave been that the turbine indicated horse-power was 
greater than its rated value when the dynamo was giving ita maxi- 
mum ontput. 

It is desirable at all times to look facts in the face. Train 
lighting by electricity has, so far as this country is concerned, had 
its trial. Such a system as that just considered, looked at from the 
lighting point of view only. seems quite suitable for long-distance 
traffic, and even more suitable thau the method of taking power 
from the axles of the train, whether by one dynamo or by many, 
for frequently stopping trains, inasmuch as the time during which 
fhe dynamos are available for cbarging the cells may often be 
less than that during wbich the latter are discharging, and there 
way, therefore, be difficulty in keeping them sufficiently charged. 
Looked at from other standpoints, electrical systems other tban 
(Боре in which the cars are self-contained are deficient in flexi- 
bility to meet the conditions of operation satisfactorily. 

е Finally, electricity has to meet competition from a system which 
is “ set," and which, following the principle of giving even the 
devil his due, it may be said gives a very good service. 


THE USE OF BLAST FURNACE GAS IN 
GAS ENGINES. 


THE latest information on the utilisation of blast furnace 
gas in gas engines is contained in a paper delivered before 
the Cleveland Institution of Engineers on Tuesday, 
December 9th, 1902, by Mr. Cecil A. Cochrane, and as we 
bave given considerable space to the possibilities in this 
direction, we think it worth while to review the resulta 
then brought forward. 

The paper is devoted to the application of Cleveland blast 
furnace gas to the direct driving of a blowing engine; but 
the utilisation of this gas as a cheap and economical source 
of power available for electrical purposes is of more interest 
to our readers. We shall therefore chiefly confine our 
remarks to the points referring to the successful driving of 
gas engines by means of this by-product of the blast furnace. 
In the Cleveland district alone, according to Mr. William 
Whitwell, there should be available gases capable of develop- 
ing 61,000 H.P., and the application of this power to the 
generation of electricity is a matter well worthy of serious 
consideration. 

Mr. Cochrane, after referring to the present waste of gas, 
even while coal is being used at the boilers, says that pro- 
bably the two most important papers for iron manufacturers 
recently read, were those of M. Adolphe Greiner to the Iron 
aod Steel Institute, May, 1898, and Mr. H. A. Humphrey to 
the Institution of Mechanical Engineers, December, 1900. 
In this connection we are at a loss to understand why all the 
other numerous papers and contributiors to the Press on this 
subject, in this country and on the Continent, should have 
been ignored, as in regard to the use of blast-furnace gas in 
gas engines, M. Greiner's paper was not only not the first 
given on the subject, but his conclusions as to the cleaning 
of the gas being of no considerable difficulty or importance 
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were, to say the least, misleading ; while Mr. Humphrey's 
paper did not deal particularly with blast-furnace gas. 

The gas engine in question was of the “Simplex” type, 
and before giving the order for it, Messrs. Cochrane took 
precautions to ascertain that the gas from the Cleveland 
furnaces was suitable for driving it; Mr. Cochrane was present 
at the official tests, of which he gives the results, together 
with particulars of the engine, discussing the methods of 
governing and ignition, as well as of starting and cylinder 
cooling. | 

The principal dimensions of thé engine are :—Gas 
cylinder, 4 ft. 3 in. diameter; double-acting blowing 
cylinder, 5 ft. 7 in. diameter; stroke, 4 ft. 7 in.; normal 
speed, 78 revolutions per minute. The blast is delivered at 
a pressure of 7 lbs. per sq. in. The fly-wheel, in two halves, 
weighs 33 tons, and has a diameter of 16 ft. 6 in., while the 
whole engine weighs 150 tons, and occupies a space 
52 ft. 6 in. x 21 ft. 9 in. Governing is effected on the 
hit-or-miss principle. Electric ignition is employed, adjusted 
by a timing valve giving very satisfactory resulta. 

There is no special arrangement for scavenging in 
this engine. The combustion chamber and cylinder 
are, however, swept out when the governing appa- 
ratus comes into operation, a charge of uir alone being 
drawn in and expelled. As a consequence, the first explosion 
after a miss is always greatest in intensity, subsequent 
explosions giving a reduced initial pressure, owing to the 
fouling of the air in the combustion chamber by the products 
of combustion. 

The number of misses varies from 1 in 4 to 1 in 80, 
according to the quality of the gas and the pressure against 
which the engine is blowing. We have pointed out in 
previous articles that it is not generally found that the 
quality of the gas from any given blast furnace varies 
over any appreciable range, but, when it is used in a gas 
engine for driving electrical generators, especially alternators 
that are to be run in parallel, it is necessary to apply a 
scavenging arrangement, so as to make the impulses as 
nearly as possible constant in intensity, and to govern by the 
regulation of the charge of gas and air, instead of the hit- 
or-miss system, in order to keep the cyclic irregularity within 
such bounds as to prevent the alternators being thrown out of 
step or a heavy surging current being set up. 

With regard to the cleaning of the gas previous to its 
application to the gas engine, Mr. Cochrane says: —“ In 
approaching the problem of how to clean the gas, then, we 
were fortunate in having the experience of Differdingen to 
guide us, and we never had any hesitation in adopting the 
‘dynamic’ method of cleansing as it is called, in preference 
to the *static' method, the former being cheaply applied, 
very efficient, and occupying little space (this being of great 
importance at our works).“ 

À comparison between the static method, as described in 
our previous issues, and the so-called dynamic method as 
installed at Ormesby, hardly inclines to a preference for the 
latter. 

In the static system there are washer boxes, condensers, 
propelling fans, coke, and sawdust scrubbers. 

At Ormesby the gas for the 600-H.P. engine is passed 
through a long system of tubing 5 ft. 6 in. in diameter, and 
a stove casing, constituting a crude cooler or condenser, in 
which dust accumulates, this accumulation reducing the 
cooling property of the tube as the deposit of dust on its 
internal surface increases, until the necessary periodical 
cleaning is effected. | 

The installation of a fan (the dynamic part of the 
apparatus) and water supply, even with the assistance of the 
1,100 ft. of tubing, was not found to be sufficiently effective, 
80 & more or less temporary arrangement of coke scrubber 
was arranged. 

Particulars are given of the quantity of water and the 
power required to drive the fans, as well as the cleansing 
effect obtained, from which it is clearly shown that the 
speed of the fan and the quantity of water injected have to 
be regulated to a nicety to enable the engine to be run 
satisfactorily. Moreover, difficulty is experienced through 
the moisture introduced into the gas. 

From the points mentioned above, as well as the further 
details given in the paper, it appears to us that the apparatus, 
taken as a whole, is of & crude and expensive character 
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while it is not distinguishable in principle from the static 
method referred to, which, by means of apparatus specially 
designed for each particular purpose. has been found to 
be so effective as to draw remarks of approval even 
from M. Greiner. We notice that our contemporary 
Engineering contains some interesting correspondence on 
the subject, but we shall defer consideration of the points 
discussed to a later issue, 


NEW PATENTS, 1902. 


Compiled e “у for this jonrnal MN ‚ P. Тномрвох & Co., Electrica] Patent 
Agenta, » High Holborn, Lo „W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


27,571. "Improvements in and relating to electric tramcars.” 8. D. 
McKELLEN. December 15th. 


27,514. “Improvements in reversible boosters.” D. Bruce PEEBLES & Co., 
and M. T. Pickstoxt. December 15th. 


27.601. Terminals for fusible cut-out in electric circuits." G. C. GEISLER. 
December 15th. 


27,605. "Improvements in electric ozone physical exercisers.” B. C. Mor.Lov. 
December 15th. 


27,018. * Improvements in devices for varying the resistance of an electric 
circuit." SIEMENS Bros. & Co., LTD., and А. SikEMENs. December 16th. 


27,619. “Improvements in the control of electromotors on electric railway 
cars.“ SIEMENS BROS. & Co., LTD., Е. LyDAI.L and A. M. Dukke. December 
16th. 


27,626. ''Improvements in collectors for overhead electric conductors." 
S. J. RosgBLADE. December 15th. 


27,644. ‘‘ Electric thread breaker." B. Dizewitckt. December 15th. 


27,657. “Improvements in and relating to the arcs of arc lamps." T.L. 
CARBONE. December 15th. 


27,676. “ Ап improved form of hydraulic press for assembling the parts of 
electrical commutators, tightening the ends of commutators and pressing 
together the discs of electrical armatures." А. F. Petco. December 16th. 


27,678. Improvements in and relating to induction coils used for ignition 
and other purposes." W. J. CHARLES and A. Watson. December 16th. 


27,706. “Improvements in or applicable to fusible electric cut-outs." Н.В. 
PaRKER. December 16th. 


97,720. "Improvements in electric batteries." D. H. WILSON. December 
16th. (Complete.) 


27,139. “Improvements айр to means for transmitting and receiving 
electric signals." H. H. Laxe. (J. S. Stone.) December 16th. 


27,742. ‘Improvements relating to the method of transmitting and receiving 
electric signals H. B. LAKE. (J. S. Stone.) December 16th. 

27.752. Improvements in are extinguishing devices." E. A. CAROLAN. 
(The General Electric Co.) December 16th. 


27.753. Improvements in bearings for electric or other measuring instru- 
ments.“ E. A. CanOLANx. (The General Electric Co. December 16th. 


27,154. ‘*Improvements in apparatus for forming coils for dynamo-electric 
macl ines.“ Е. A. CaxoLan. (The General Eleciric Co.) December 16th. 

27,756. “Improvements in electric furnaces or шиев." E. A. CAROLAN* 
(The General Electric Co.) December 16th. 


27,756. Improvements in convertible cabs for railway cars." E. A. CAROLAN. 
(Tbe General Electric Co.) December 16th. 


27,757. Improvement in electric heaters." E. A. CAROLAN. (The General 
Electric Co.) December 16th. 


£7,788. ‘Improvements in machines for cutting micanite and the like." 
E. A. CaROLAN. (The General Electric Со.) December 16th. 


271,759. ‘Improvements in control systems for searchlight projectors." 
E. A. CAROLAN. (The General Electric Co.) December 16th. 

27,760. *' Improvements in electric reactance coils," КЕ. А. CaRoLAN. (The 
Genera) Electric Co.) December 16th. + 


97,761. "Improvements in electric cut-outs.” E. A. CAhOLAN. (The General 
Electric Co.) ecember 16th. 


27,762. Improvements in electric condenser&." E. A. CaROLAN. (The 
General Electric Co.) December 16th. 


27,763. “Improvements in means for varying the voltage of alternating 
electric currents." E. A. CAROL. AN. (The General Electric Co.) December 16th, 


27,764. Improvements in systems of electric phase transformation." E. A. 
CAROLAN, (The General Electric Co.) December 16th. : 


27,765, “Improvements ia electric phase indicating instruments.“ Е. A. 
CanoLAN. (The General Electric Co.) December 16th. 


27,766. ‘Improvements in potential indicators for high voltage electric 
circuits," E. A. CAROLAN. (The General Electric Со. December i6th, 


27,767. "Improvements in electric are lamps.” E. A. CanoLAN,. (The 
Genera] Electric Co.) December 16th. 


27,769. Improvements in electric rheostat switches.“ E. A. CAROLAN. 
The General Electric Co.) December 16th. 


27,710. “Improvements in electric arc lamps for constant potential circuits.“ 
E. A. CAROLAN. (The General Electric Co.) December 16th. 


07,771. Improvements in electro-magnetic locks for automatic electric 
circuit-breakers." E.A.CanorawN. (The General Electric Со.) December 16th. 


27,772. "Improvements in electric regulators.” E. A. CaRorAN. (The 
General Electric Co.) December 16th. 


27,773. Improvements in compounding dynamo-clectric machines." Е. A. 
CanotaN. (The General Electric Co.) December 16th. 


27,785. “Improvements in devices for marking the rcores in playing games 
on billiard tables, for indicating the names and relative positions of the piayers 
in handicap games, for printing the score of any player, for electrically trans- 
mitting the scores to distant places, and for simultaneously displaying 
advertisements.“ Н. W. Farrsrasa. December 16th. 


27.786. Improvements in insulating metallic surfaces or wires." J. A. HEANY. 
December l6th. (Complete.) 


27,187. “Improvements in electric arc lamps." J. A. HEAN V. December 
16th. (Complete.) 


27,802. An improved manufacture of porcelain insulators and other hollow 


earthenware articles and apparatus therclor." F. M. Locke. December 16th. 
(Complete.) 


27,820. ‘*Improvements in trolley heads for overhead electric traction." 
К. KENNINGTON, T. Ww. KENNINGTON, D. L. Fawcetr, and L. FAWCETT. 
December 16th. 


27,835. ''Improvements in appliances for lighting electric trolley cars.“ 
E. A. Нлл. December 17th. (Complete.) 


27,838. “Improvements in and relating to electric lampholders." А. D. 
Smiru. December 17th, 


— 


. 849. Improvements in appliances for use in connection with the electric 
lighting of railway and other vehicles and for electric lighting purposes 
generally." THe ELECTRIC AND ORDNANCE ACCESSORIES Co, LTD, E C. 
Азтіхотом and R. Е. HarL. December 17th. : ' 


27,850. “Improvements in апа connec'ed with the electric liehting of 
railway and other carriages and thelike." R.F.Harr. December 17th. 

27,858. "Improvements in electric light switches and the like." A. ECkKSTFIN 
and A. J. D. KaavskE," December 17th. 

27.861. Fan ато lamp." О. Gross. December 17th. 

27,883. "Improvements іп solenoids.” T. Н\мп.тох:Арлмв. December 17th. 


27,887. Improvements in magneto-electric igniters for internal combustion 
engines." THE TaANcYE TOOL AND ELECTRIC Co., Lrp., and A. Н. Bri. 
December 17. 


27.895. “Casing for supporting the effective iron rings of electrical ma- 
chines.“ N. LascHET. December 17th. 

27,897. “Improvements in electric ignition apparatus for internal combus- 
tion engines." M. Pod NON. December 17th. 


27,983. “ A pneumatic device to automatically actuate the starting rheostats 
of electro: mot r3 driving organ-blowing apparatus.“ R. A. Covsaws and L. R. 
Corsins. December 13. (Complete.) 


27,9834. “Improvements in and connected with telephonic instruments." 
W. E. Heys. (The Hutchison Acoustic Co.) December Ініћ. Complete.) 


27,935. “Improvements in swivelling trolley bases for electric street cars 
and о! пет electrically-propelled vehicles." E. M. Мохно, H. BRECKNELL and 
H. I. R., ERS. December 18th. 


24,006. “Improvements in and relating to electricity meters. G. Hooray. 
December 18th. 


28,011.“ An improved clutch for cleotric arc lamps." Тик How. R. T. D. 
BnovGHAM and F. B. WonstLEy. December 18th. 


28012. “Improvements in electrical switches." Вкмехѕ Bros. & Co., LTD., 
and A. S. CLIFT. December 18th. (Complete.) 


298,013. “Improvements in negative electrodes for electric accumulators and 
in the method of forming them. Тнк CHLORIDE ELECTRICAL STORAGE Co., 
LTD. (La Societe Anonyme pour le Travail Electrique oes Metaux.) December 
18th. (Complete.) 


28.037. Improvements in attaching telephone instruments in telephone 
boxes." T. Turner. December 19th. 


28,039. “Improvements in apparatus used as standards or brackets for gas 
or electriclignt." J. B. MORRALI. December 19th. 


28, 71. Improvements in switches for alternating electric current systeins." 
C. RIEDER December 19th. (Complete.) 


28,078. “A method for making electrical conductors from materials which 


are non-conductors or poor conductors." G. PowMERHANZ and Н. WII. 
December 19th. 


24.000. "Improvements in electric motor controllers." J. G. CHILDS. 
December 19th. 

28,087. ''Improvements in compensating friction in electric meters.“ F. P. 
Cox. (Date applied for under l'atents Act, 1901, January 22nd, 1902, being 
date of application in United States.) December 19th. 


28.002. “Improvements in and relating to arc lamps." T. L. CARBONE. 
December 19th. 


24,1104. ‘“‘Improvements in switches for double-filament electrio Јао <." 
L. LonkENTHAL and J. МсСтіл осон. (Date applied for under Patents Act, 101, 
МА; 22nd, under date of application in United States.) December 19th. (Com- 
plete.) : 


28,109. “An improved process for electroplating iron and steel.” S. O. 
PATER OBS and CowPEB-Coi.E8 INvENTIoNS DEVELOPMENT Co., тр.) Decem- 
er 19th. 


28,167. “Improvements in electric systems of signalling for railwavs." 
Н. G. Brown. (Date applied for under Patents Act, 19001: October 10th, 1902, 
being date of application in United States.) December 20th. (Complete.) 

28,170. “ Improvements in or relating to telephone systems." F. Stock. 
December 2th. (Complete.) 


28,171. ‘‘ Improvements in or relating to telephonic systems." Е. Stock. 
December 20th. (Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompron 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1,786. "Improvements in swivelling trolley heads employed in overhead 
wire electric traction." E. M. Munro, H. Brecknell and Н. I. Rogers. Dated 
March 6th, 1901. 


4,760. '* Improvements in electric measuring instruments.” A. Campbell. 


March 6th, 19ut. 


4,767. An improved cable for supplying the electric current to elec- 
trically-driven plougbs and for like purposes." C. Meissner. Dated March 
6th, 1901. 


4.768. "An improved electric bell circuit for mechanically-driven ploughs." 
C. Meissner. Dated March 6th, 1901. 

4,776. An improved means for operating electric switches on sectional con- 
ductor electric railways R. W. Barker. Dated March 6th, 1901. 

4,777. "Improved electric switch mechanism for surface contact railways, 
and the like.“ R. W. Barker. Dated March 6th, 1901. 

4,777л. “Improvements in clectro- magnets," R. W. Barker. Dated March 
6th, 1901. 

4,810. "Improvements in electrolytic interruptors." F. de Mare. Dated 
March 6th, 1901. 

4,819. “А new or improved device for connecting the trolley with the trolley 
wire in electrically-driven vehicles.“ Н. J. Weintz. Dated March 7th, 1901. 


4,820. ‘Improvements in switching apparatus for electric circuits." 
W. du B. Duddell and T. Mather. Dated March 7th, 1901. 

4,822. Improvements in arc lamps." J.B. Scott. Dated March 7th, 19 1. 

4,841. ‘Improvements in and relating to swivelling trolley heads employed 
in the overhead wire system of electric traction.“ Н. E. F. Brecknell. Dated 
March 7th, 1901. 

4,863. “Improvements in combined clectro-magnetic and carbon micro- 
phone." W. E. Rossetter. Dated March 7th, 1901. (Patent not yet due for 
sealing.) 

4,868. ‘Improvements in electric switches.” C. W, Scott. Dated March 
7th, 1901. (Date applied for under Sec. 103 of Patents, &c., Act, 1853, August 
16th, A. D. 1900.) 

4.870. Improvements relating to electric couplings for railway cars.“ C. D. 
Abel. (Siemens & Halske Aktiengesell-chaft.) Dated March 7th, 1901. 

4,899. “ Improvements in and relating to overhead wires and guard wires for 
electric traction and other purposes." Н. К. Burnett. Dated March 7th, 1901. 

5.017. Improvements in electric batteries." G. Heidel. Dated March 9 h, 
1901. 

5,088. “Improvements in incandescent electric lamps." Sir Н. C. Mance 
and Nernst Electric Light. Dated March 9th, 1901. 

6,039. ‘Improvements in preparation of Nernst conductors for electric 
lamps." C. С. Garrard and Nernst Electric Light. Dated March 9th, 1901. 

5,040. “Improvements in Nernst incandescent electric lamps.” C. C. Garrard 
and Nernst Electric Light. Dated March “th, 1901. 
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ELECTRIC SHOCK FATALITIES. 


Tue deplorable accidents which recently took place at 
the Fulham Public Baths, resulting in the death of 
two of the bathers, once more compel attention to the 
dangers which, under certain conditions, may exist even 
where they are least suspected. Until quite lately, elec- 
tric lighting installations at pressures not exceeding 250 
volta were generally looked upon as being practically free 
from danger to the person, and when ordinary precautions 
are observed this is certainly the case. From the expert 
evidence given at the resumed inquest on Saturday last, 
and reported, elsewhere in this issue, it will be seen that 
in the present instance a number of circumstances had 
fortuitously combined to bring about the disasters which we 
so deeply lament. The iron tubes in which the wiring was 
encased were not metallically continuous from end to end ; 
they were not earthed, apparently, in any way whatever ; 
they were within the reach of any person of average height, 
and were in contact with the wrought-iron capping used for 
steadying the slate slabs which formed the partitions between 
the cubicles, and which, moreover, served to efficiently 
insulate the framing and tubes from earth; the atmosphere 
was more or less moisture-laden, and the waste pipes 
from the baths, capped with gun-metal plates, and 
immersed in water, formed admirable earth plates. 
Thus, given the necessary contact between a live conductor 
and some portion of the protective tubing, a deadly snare 
was laid for the innocent and unsuspecting bather who 
should provide the last link in the lethal circuit, and who 
would be most snitably prepared for destruction by the 
dampness of his hands and feet, and the fact that the latter 
were either on or close to the earth plate. We may point 
out that the waste pipe was at the end of the bath nearest 
to the gangway ; the iron pipes were screwed together, and 
the efficiency of the metallic connection between them was 
demonstrated by the fact that bathers in various parts of 


. the baths received shocks, and doubtless had an exceedingly 


narrow escape from sharing the sad fate of the actual 
victims, The breach of continuity of the pipes occurred at 
the distribution fuseboard, but the piping was only 
accidentally earthed beyond this point, so that even if it had 
been continuous it is possible that the results would have 
The one precaution, therefure, which was 
essential and sufficient to ensure absolute safety, was the 
efficient earthing of the whole of the tubes. Seeing that this 
was an obvious and customary proceeding, its omission in this 
instance is most regrettable ; admitting that the accident was 
one, the possibility of which the most far-seeing might overlook, 
the fact remains that it ought to have been impossible, and 
it would have been во if ordinary good practice had been 
followed. The Phoenix Fire Office rules, under which the 


building was wired, specifically state that the tubing should 
| р 
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be earthed, and had they been complied with, these lines 
would never have been written. 
Wiring Rules, when issued, will doubtless be regarded as the 
standard rules of the trade, it is to be hoped that the 
conditions of safety for tube wiring will be clearly defined 
therein. 

It is worthy of note that the fault is said to have occurred, 

not in the tubes, but in the lampholders, showing that.in spite 
of the many and wonderfully ingenious improvements which 
have been effected in the construction of these accessories, 
they are not yet perfect. The situation of the second earth 
which was necessary to complete the circuit was not, we believe, 
discussed ; but it was doubtless external to the building, and 
might have occurred anywhere in the same distributing 
network. Most probably the general leakage inseparable 
from a widely extended system of mains and installations 
would faliy account for it. 
Ihe fact that it was found impossible to release the first 
victim of the accident from the metal capping untii the 
pressure was cut off, and that one of the other bathers who 
received a shock released his hold only with great difficulty, 
indicates that the shock produced muscular fixation, render- 
ing the sufferer helpless. This is, doubtless, due to the 
alternating character of the current, and possibly might not 
have occurred had direct current been employed. It was 
suggested by the doctor who gave evidence at the inquest that 
the actual deaths took place at the moment of the “ extra 
current," due to breaking the circuit at the fuseboard. But 
why should there be an extra current? The self-induction 
of the local circuit would be negligible, and moreover, as the 
current was alternating, the probabilities are in favour of 
the actual interruption having taken place when the current 
was small or zero, so that this suggestion was somewhat 
ill-founded. 

As for the voltmeter test put in evidence by Mr. F. H. 
Medhurst, the fact that the reading was 165 volts, while the 
supply pressure was 200 volts, merely proves that the resist- 
ance of the voltmeter in parallel with the various leakage 
paths to earth from the system of tubing, was of the same 
order as that of the fault ; the current flowing through the 
voltmeter and leakage paths was large enough to cause a 
drop of 35 volts over the resistance of the fault or faults. As 


was pointed ont by Mr. Ram at the inquest, an electrostatic 


voltmeter should have been employed for the test ; but even 
then, the reading would have shown only what the pressure 
was before the man provided a new path to earth, and it 
would still have been impossible to say whether the actual 
shock to which he was subjected was one of 150, 100, or 
even only 50 volts. It is on record that a man has been 
killed with an alternating current shock at a pressure of 
less than 100 volts. 

It must not be supposed, from the occasional occurrence 
such misadventures, that there is anything inherently 
dangerous in the use of electricity; in fact, their rarity is in 
itself strong evidence that on the whole there is no danger 
to be feared. We scarcely need refer to the liability of such 
simple and apparently innocuous apparatus as the humble 
kitchen boiler to explode at times, while the numerous 
fatalities by suffocation, fire, and explosion incidental to the 
use of gus do not seem to materially influence public opinion. 
Bat nevertheless, every effort should be made to guard 
against such disasters. 


As the new Institution 


It has been suggested that by the use of pendant fittings 
the danger would have been obviated, and this is doubtless 
the case; but, on the other hand, the danger was not fore- 
seen, and the circumstances were not favourable to this 
practice. The roof is of open iron and glass work, and 
affords no facilities for supporting the pendants, while the 
latter would probably have provided a path for condensed 
moisture to flow down, a condition highly detrimental to 
good insulation. Moreover, it is essential that each lamp 
shall be provided with a switch, to economise in electricity 
when only one or two cubicles are in use, and this would 
have caused considerable extra cost. It is difficult to 
imagine a system more secure in every respect than 
the one adopted—provided that the protective tubing is 
earthed. The jury apportioned no blame to anyone, and 
therefore neither can we; we hope, however, that the lesson 
will be laid to heart by all electrical engineers and con- 
tractors in carrying out future work, and that immediate 
steps will be taken to put in order existing installations. 


8 Or ever-increasing value are the 
by. quarterly reports of the Electrical Bureau 
acid. of the National Board of Fire Under- 
writers (America). "These have now reached their 37th 
issue, and each is illustrated by photographs of material or 
apparatus which have given rise to trouble. It із а coin- 
cidence that the 37th report should record 37 cases of fire 
due to lightning, 19 of which were due to direct flashes, and 
the remainder to wires not efficiently protected. In all, 164 
electrical fires are reported for the quarter, of which the 
greatest number, 45, was due to accidental earthing of 
conductors; crosses between overhead lighting and tele- 
phone wires with trolley wires account for 20 cases, and the 
same number is put to the debit of defective wiring ; five 
cases each are due to arcing of motor commutators, to shorts 
in flexibles due to abrasion, and to overheated resistances 
in tramcars. 

The November number of Insurance Engineering, N. V., 
reproduces the photographs, and contains a very pertinent 
article upon the whole question of the inspection of electrical 
work, and the enforcement of rules appertaining to it. It 
is impossible to conceive of worse work than is shown in 
the illustrations. 

It is bad enough to find unsoldered joints, but these 
examples include high pressure wires merely hooked loosely 
together and laid quite bare in wood casing, plaster and 
tubing. In some cases the wires are twisted together, and 
the wireman (!) has evidently thought that so long as one 
wire was made fast to the other, it was immaterial whether 
he twisted it round the copper or the insulation. So he 
has put a few turns round each. 

The jerry wireman is not a purely American product. 
This, unfortunately, is one of the lines in which our trans- 
Atlantic cousins can claim no monopoly, and we stand on 
common ground in demanding, for the public good, his 
suppression, / 

Granted that there is great lack of uniformity in wiring 
rules, granted that some are obscure, that others are extreme, 
and others absurd and unworkable, nothing can be clearer, 
nor can we wish for more unanimity of opinion than is to 
be found as to the method of jointing conductors. And 
yet, in spite of all this, and notwithstanding Electrical 
Trades Unions, work such as is mentioned above not only 
can be found, but is far from uncommon. 

Speaking of contractors who permit such work—con- 
tractors who carry their offices in their hats; their 
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consciences they leave at home: who, like the rest of the 
wicked, flourish for a time — Insurance Engineering adds: 
* How they manage to make a living out of their work is a 
mystery.” = c К 

But there is no mystery about it. They do not make a 
living; they steal one. Ask the honest contractor who 
has to compete with them for work, or the supply house 
from whom they buy—no, obíain—their goods, how they do 
it, Ignorant of their work, and undertaking contracta at 
prices below that of the raw material, they obtain goods on 
credit, employ low-priced and incompetent labour, and live 
on such advances as they are able to get on account, until 
bankruptcy or an equivalent steps in and stops their career. 
By cutting down with their unfair competition the prices of 
good work, and by obtaining goods which they never pay 
for, they live a parasitic life at the expense of the trade 
generally. Yes, parasite is the only word that describes 
them. : 

And what can check this parasitic growth ? Surely not 
a heterogeneous mass of more or less impracticable rules, 
based, perhaps, on the fads or fancies of an assistant distribut- 
ing engineer, and backed up by no more authority than 
mere bluff. We must have something authoritative, some- 
thing which can be enforced ; we must have compulsory 
inspection, and the registration of electrical contractors and 
of wiremen. The extending or altering of installations 
after being passed should be prohibited, and it should be 
no more permissible to overload a safety fuse than the 
safety valve of a boiler. | | | 

There is urgent need for action in these matters. 


The Toronto Niagara Scheme.— Our Niagara Falls 
correspondent writes:—‘ The application of the Toronto Niagara 
Power Co. for a franchise privilege to develo 
in Queen Victoria Free Park, on the Canadian side at Niagara 
Falls, has opened anew the discussion in regard to the extent 
of the development at Canadian Niagara. Оп the evening 
of Friday, December 19th, a hearing on the application was held in 
the Parliament Buildings, in Toronto. Among those who appeared 
as interested in the prospective action of the Government on the 
‘application were representatives of the Toronto Niagara Power Co, 
the petitioning company, the Canadian Niagara Power Co., the 
Ontario Power Co., and the Niagara Falls Park and River Railway 
Co. The subject was presented in the form of a report from the 
Park Commission, which advocated the granting of the petition of 
the Toronto Niagara Power Co., and it would appear from this 
report that the new company contemplates a development on lines 
very similar to those of the Canadian Niagara Power Co., which is 
by means of a wheel-pit and tunnel tail-race. The report expressed 
the opinion of the Commissioners tbat the granting of the privi- 
lege would not interfere with the rights of any of the pren 
companies, and in this contention they were supported by the 
opinion of engineer J. J. R. Oroes, who held that the contemplated 
work of the company would not divert the flow of the river 
away from tbe intake of the Canadian Niagara Power Oo., 
nor would the taking of 11,200 cb. ft. of water per second 
from the river appreciably lower its level Inasmuch as 
the Ontario Power Co. contemplates establishing its forebay 
and intake far above the point where the Toronto Niagara 
Power Co. seeks to tap the river, that company was not much 
interested in opposing the grant. However, the Canadian Niagara 
Power Co. representatives recognised in the contemplated grant 
serious menace and d to the great works they are now erecting 
in Victoria Park, and on which they are expending millions of 
dollars. The question hinged on whether or no the inlet works of 
the Toronto Niagara Power Co. would, or would not, affect the 
water level and water supply of the Canadian Niagara Power Co. 
One aide contended that it would, while the other side was equally 
positive that it would not. In order to illustrate how reasonable was 
their contention, the Canadian Niagara Power Co. pointed out the 
remarkable effect of the wing dam erected by the Ontario Power 
Co., which has had the effect of diverting the entire flow of that 
portion of the river from abont the Dufferin Islands. Premier Ross 
requested that the contentions of the opposing sides be submitted 
in writing at the earliest time, stating the Government would then 
obtain disinterested expert opinion before giving answer.” 


Muirhead Wireless System.—The Muirhead wireless 
telegraph system on the Vedamore steamship, which arrived recently 
at Baltimore, Md., is re to have shown off wel] in tests of 300 
miles off Holy XN. T. Electrical World, | 
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FAULT LOCALISING ON TRAMWAY 
SYSTEMS. 


By A. JOHNSTON, A. I. E. E. 


THE desirability of having some method of localising faults 
on the overhead wires (or conduits as the case may be), and 
feeders from the generating station of a tramway aystem, was 
pointed out by the present writer in the ELECTRICAL 
Review, January, 1900, where a means of doing so was 
described which, though somewhat costly owing to the 
necessity of having pilot wires for every half-mile of line, 
was accurate in resulta, Mr. M. B. Field described a method 
supposed to do the same thing in a paper which he read before 
the British Association at Belfast recently, but it is very 
uncertain whether the results of his testa would be of any 
value or not, as the resistance of the fault has to be allowed 
for; this varies widely. Another way of testing is depicted 
in tbe ELECTRICAL Review, December 5th, 1902, the 
principle of which is almost the same as Mr. Field’s method, 
and has the same serious objection which renders it 
unreliable, 

A good system of testing is shown in figs. 1 and 2, by 
which means the position of a fault can be found with a 
fair degree of accuracy and rapidity, the only delay being 
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caused by the necessity to divide the reading on the testing 
voltmeter into the value of the testing current and then 
refer to & chart before the position can be found, but any 
educated boy could do this in a very few minutes. 

The testing current is limited by any auxiliary resistance, 
but should be comparatively high so as to get an appreciable 
reading on the voltmeter, one terminal of which. is 

rmanently connected to the auxiliary bus-bar, the other 

ing put to the far end of the feeder to be tested by means 
of a pilot wire laid for the purpose. The cost of these pilot 


To trolley wires. 
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wires is the chief objection to this method of testing, but if 
‘they are put in at the same time as the other cables, 
the time saved should soon pay for this; one such pis wire 
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is necessary for each terminus, at which place they are con- 
nected to the trolley wires, preferably through fuses. The 
arrangements in the station depend on whether the mains 
are connected to one another outside or not. It is usual 
that they are not, as, should a “short” occur, it will then 
only affect the one particular section that it ison. The con- 
nections for testing such a tramway as is shown in fig. 1, are 
given in fig: 2, by which it will be seen that all of the four 
feeders are brought to ammeters, and these are connected 
to the hinges of single-pole change-over switches. The 
ordinary working position of these switches is on the apper 
contacts; the feeders are then connected through circuit 
breakers direct to the positive bus-ber, but if a switch is 
changed over to the bottom contact that feeder will then be 
connected to the positive bus-bar, through an auxiliary 
resistance A R which, if there is a “short” on the feeder, 
will keep the current down to a reasonable figure. i: 

It is advisable, as already stated, that this current should 
be large во as to get a distinct reading on the voltmeter, but if 
too large: it is liable to do. harm in the way of burning 
through a trolley wire or destroying a length of cable; 50 
to 100 amperes, however, should be safe enough. Should 
the mains be connected outside the station, it will only be 
necessary to have a change-over switch for the feeder that 
is connected to the trolley wires at the nearest point to 
the station, the óther feeders baving ordinary single-pole 
switches, which must be opened during the testing. A map 
is made out to a large scale of the tramway lines and feeders, 
and the resistances of the latter are marked at all pointe where 
they alter in sectional area and at junctions, such as feeder 
pillars, &c. a | 

This map should be framed and hung in a handy position 
for reference. In noting the resistances care should be 
taken that there are no looee connections in the section 
pillars to heat and cause tbe resistance to vary. A good 
way to guard against this is to take the resistance of each 
feeder or section before the cars start running in the morning 
and again after the last car comes in at night. The latter 
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result will of course be a little higher than the former, and 
if the difference is considerable there is undue heating 
somewhere, which must be remedied before finally filling in 
the resistances on the chart. mE 

When а fault occurs the switch of that section is put on 
the bottom contact, the low reading voltmeter marked v in 
fig. 2 is put between the far end of the feeder and the 
auxiliary bus-bar by means of the small multiple way switch 
s, thus showing the drop in volte along the feeder (and the 
trolley wires, if they are connected in parallel with the 
feeder) to the fault, this drop is divided by the value of the 
current shown on the feeder ammeter, and the map is then 
consulted to find the position of the fault. 

Thus, suppose the ratio E'C or the resistance is found to be 
045, it is evident by the map, fig. 1, if the faultiis on the 
feeder running to x that it is between the points л and g, 
and further it is 04° — 04 

: 65 — 04 
h tog. Even though the trolley wires and the feeders are 
connected in parallel the fault will always be 5 of the dis- 


tance between the two section pillars, provided that all three 
conductors remain unbroken, or if broken, that both «nds at 
the fracture make contact with earth, where z is the 
resistance from one section pillar to the next (the fault being 
known to be between these two), and y the ratio Ec found 
by testing, less the resistance to the section pillar nearer the 
station. 

This will be seen by referring to fig. 3, which representa 
two trolley wires and the feeder between two section pillars 
marked P andy. Let the resistance of any two of these 
three conductors be r, and the resistance of. the third be r,. 


„or half of the distance from 


The testing current of c-amperes is run from P to Q, giving 


Board of Trade recording instruments. 


a volts drop between these two points. A fault will be 
assumed on.the third conductor, and its resistance froin o, 
the further: section pillar, to the fault is rs; the onrrent' in 
the first instance flowing along the two wires, or a wire, and 
the feeder will be ! 
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When testing. with a fault on, the current is then run 
from P to the fault; its value through the two good conduc- 
lors will be pic N ONE 
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This will represent the fraction- of the conductor's length 
that the fault is from P, as it ів:о the same section from Р 
tog. The current in the second ease need not be the same 
as the first, for should it vary the value of b will vary in 
proportion, and the ratio b'c or у will remain constant. 

À similar method of testing is to take the drop in volts on 
the rails instead of on the feeders ; the results would not be 
во accurate, as the current may flow along a water or gas pipe 
some distance before it enters the rails, but they should be 
very useful, and could be applied to most existing tramways 
without running any extra pilot wires, as there will already be 
wires run to each terminus and connected to the rails for the 
The arrangementé 
in the station will be the same as fig. 2, except that the 
testing voltmeter is connected to the negative inetead of the 
auxiliary bus-bar. It would be necessary, however, when 
testing, to open all the feeder switches, closing only the one 
connected to the feeder with the fault on it, downwards; 
the current from the cars on the other sections, if left on, 
would also return by the rails and make the results erratic. 

Whether the rails or feeders are used, the resistances to the 
various points are best found by experiment ; this can be 
done by temporarily connecting the trolley wires to the rails 
at these places, one at a time, noting the current and taking 
the drop in volte. This, of course, could not be done while 
the traffic was on. ; : Г 


hid 


ELECTRIC POWER TRANSMISSION IN A 
CUBE SUGAR FACTORY. : 5 ^. 
: | ' 1 uu E cL NAME MX 
AFTER scarcely 15 years’ working, during which period 
many investigators have been at work and steady improve- 
ment has been made, there is now hardly a branch of power 
tranemission which has not been invaded by the electrical 
engineer. ays DIM Es | ЖЕЕ 
n power transmission echémes each case must be treated 
on its own ,merits, and the special requirements of each 
necessitate special methods to meet them. We may instance 
the electric driving of printing machines in the textile and 
paper industries, and of pumps and ventilators for mines, 
each case calling for special attention with regard to output 
of motors and speed regulation. In the great majority of 
cases, owing to its great adaptibility, electricity has 
proved itself to be an ideal driving force, and it is now 
usual, where a new industrial undertaking is being formulated, 
to adopt it from the first as the motive power. 
— The following is a short description of the application of 
electric driving in & cube sugar factory in Bohemia; the 
part of the factory to which this method of driving has been 
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fip. 2. The windings are carried in 180 partially closed 
slote, and consist of copper bars insulated from the surround- 
ing iron by micanite troughs; these copper bars are bent to 


applied is an extension of the old sugar factory, and in 
arranging it the limited amount of space available had to be 
taken into consideration. 


т ЧЕЧ 


quc 


The mechanical equipment of this modern factory, with a 
capacity of 18 to 80 tons of assorted cubes per day, has 
been carried out under the Huebner-Shroeder patenta by 
Messrs. Brevfeld, Danek & Oo., of e, while the entire 
electrical equipment has been supplied by Messrs. Kolben 
and Co., also of that city, whose interests in this country are 
in the hands of Messrs. Witting Bros., Electrical Engineers 
and Contractors, Ltd., London. 

To meet the requirements of the centrifagal machines 
mentioned below for drying the sugar, the three-phase system 


was chosen, and in order to obtain the correct speed for the 
motors driving these machines, the frequency was fixed at 
50 cycles per second. 

The three-phase generator (a section of which is given in 
fig. 1) is direct coupled to a vertical steam engine ranning at 
a speed of 200 revolutions per minute, and gives an output 
of 120 (true) Kw. at a pressure of 200 volts at the termi- 
nals, This machine is of the revolving field type, the cast- 
steel magnet-wheel carrying 30 steel poles of oval section. 
The magnet coils are wound on gun-metal bobbins, and are 
kept rigidly in place by the solid pole shoes. 

The stationary armature is built up of stampings 16 mils 
thick, and is held in а strong cast-iron casing, as shown in 
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а previous to winding, and аге connected up in ster 
orm. | 

Fig. 3 shows the no-load characteristic and short-circuit 
current curves of the generator, which is designed to drive 
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three motors operating centrifugal machines. As the latter 
might at any time be all switched in at once, this would 
mean а momentary current of 240 amperes per phase. In 
consequence, the pressure drop of the generator had to be 
kept as small as possible, and the curves of fig. 3 show that 
the drop between no-load and full-load, with a power factor 
of 80 per cent., amounts to only 18 per cent., taking the 
B 
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The general arrangement of the factory is shown on 
fig. 5, and the operations carried out are as follows :— 

The mass produced in the refining vacuum is lifted by 
means of a pump into бте cooling vata, a. It is then 


excitation and the speed as constant. Curves showing the 
iron and friction losses are given in fig. 4. 

The following is a table of the total 
rator at full load :— 


losses in the gene- 
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А FIG. 5 

Friction and ventilation losses ive 1,300 watts. 
Iron losses ... E He sés 2,600 „, 
Armature copper loss m bd wee 1,500 „, 
Excitation loss ; E . 1,900 „ 
Total loss in exciter 450 „ 
Total loss in generator and exoiter 7,750 watts 
Fall load output m m 120,000 „ 

Tota)... 127,750 watts 

Р 120,000 

Efficien: y at fall load = 147,750 ~ 91 95 
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The observed temperature rise of the generator after & 
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trial of 74 hours at full load was as follows :— 


Armature iron, outside 
Armature iron, inside 
Magnet copper f. 
Armatures copper l. 


27* C. 
24? C. 
21° C. 
22° С, 


transported by means of the worm, B, into a grinder, c, and 
from this into the hot, mixer, D, where it is mixed with syrup 
and heated. The electrically- driven centrifugal machines, 
F, are iplaced below;this mixer, and are filled by means of 
the hopper, E, with the warm mass, which is then centri- 


— 
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fugally treated. When the centrifugal machine reaches a 
speed of 500 revolutions per minute, the mass is covered with 
syrup and liquor, and is afterwards dried at the fall speed 
of 950 revolutions per minute. The waste product thrown 
off by the machine is pumped back by means of the 
syrup pumps, G, to be treated again. The operation of 

ing the sugar io these machines occupies about 
10 minutes, running at fall speed. 

The drum, н, with the separated slabs of sugar, is lifted 
out by means of the blocks and tackle, r, and placed upon 
the trolley, J, while another empty drum lying on the 
wolley is placed in the centrifugal machine, which is 
again ready to start up. This operation requires very little 
time, and the fact that each centrifugal 1 is provided 
with two such drums enables the process of manufacture to 
be carried on continuously. 

The electrical driving of the centrifugal machines required 
careful study, especially with regard to the starting, and also 
required a special construction of motor. The latter has six 
poles, and when fully loaded runs at a speed of 950 revolu- 
tions per minute on the 200-volt 50-cycle circuit. "The 
rotor is permanently short circuited, and is keyed directly to 
the vertical shaft of the centrifugal machine. The stator is 
carried on an extension of the lower bearing of the machine, 
and is also fixed concentrically by that means, as shown in 
fig. 6. Fig. 7 shows the stator and rotor previous to 
erectiou. | 

As the motor has to accelerate the maes of the centri- 
fagal drum with its contenta, which is considerable, it takes 
about six minutes to run up to speed. It has been found 
that this slow acceleration is valuable under the present con- 
ditions, as it assists in mixing the mass of sugar and syrup 
whilst running at the lower speeds. 


The use of a polyphase motor with short-circuited rotor is . 


thus an ideal solution of the problems occurring in this 
operation of sugar refining. "The curves of fig. 8 show the 
characteristic of the motor whilst starting, and these are of 
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considerable interest. At the moment of starting the motor 
bas an input of about 15 kw., while at 950 revolutions per 
minute—the full speed—the input ів only 5:8 Kw., that is 
to вау, a little more than one-third of the input at starting. . 

The short circuit current of the motor, which is in this 
case identical with tbe starting current, amounts to. 
80 amperes, while the normal current at full load, 950 re- 
volutions per minute, is 18 amperes. The power factor 
e gradually from about 60 per cent. up to 91 per cent. 
(fig. 8). 

No solder has been used in the rotor or stator connections 
on account of the considerable rush of current at starting, 
while, as the insulation between the stator winding and the 
iron js of micanite, the motor can be greatly overloaded 
without being damaged. The factory works continuously 
day and night, each motor being started up about four times 
during the hour, and therefore special attention had to be 
given to the severe starting conditions. ‘The number of 
motor-driven centrifugal machines installed up to the pre- 
sent is three, while there is room for five more. 

After the drums are removed from the centrifugal 
machines they are taken to pieces, and the slabs of 
sugar contained therein are distributed in the suspended 


trucks, M. After being put together on the trucks on the 
platform, the empty drums are transported to the water 
tanks, N, and хз. Thev are dipped by means of the tackle 
at 0, first into tank No. 1, which contains warm water for 
cleaning, and then into tenk No. 2, which contains cold 
water, after which they are ready for further use. 

The slabs of sugar are transported by means of the 
trucks, M, mentioned above, to the drying rooms, P, which 
are capable of dealing with 80 tons per day, and are heated 
by means of hot air. 

The electrically-driven fan, Q, forces hot air from the four 
radiators, R, into the drying rooms, while a second electric 
fan, т, exhausts the moist and cool air. 

After drying, the slabs of sugar are brought by means of 
the electric hoist, v, to the first storey, in which are placed 
the band saws, x, and the cube cutters, Y. The electric 
hoists shown in fig. 5 deserve a word of description, 
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Owing to the limited amount of space available, these had 
to be made as compact as possible. The electric motor drives 
a worm gear by means of a flexible coupling, which, at the 
ваше time, serves as a brake disc. The gear wheel is made 
of phosphor bronze, and the worm of hardened steel, the 
whole gear being enclosed in а cast-jron case and running in 
oil. Ball bearings are used for the worm, the general 
arrangement of which is shown by the photograph of a 
similar worm given in fig. 9. The efficiency of the worm 
gear is 90—91 per cent. at fall load. Upon the gearing 
shaft is keyed the rope drum, which carries two ropes, there 
being two cages in the lift. A chain wheel has been placed 
on the drum shaft, which drives, by means of a chain, an 
automatic switch with screw spindles and nuts, thus stopping 
the hoist automatically at the end positions. An automatic 
safety device on the middle position of the controller has been 
combined with the above arrangement, which secures a 
sufficient margin for braking and prevente the so-called 
* oyer-reversing " of the starter. There is, in addition, an 
arrangement for switching out the hoist automatically if any 
of the ropes become slack. The whole gear is mounted on 
one cast-iron bedplate. 

The bend saws, x, mentioned above, cut the slabs of 
sugar produced by the centrifugal machines into strips, which 
are afterwards cut into cubes by the cuttere, Y. Each cutter 
has a packer, Z, attached to it, which packs the cube sugar 
produced into cases of } or 1 cwt., or into cardboard boxes 
of 10 lbs. 

The machines designated by 5, D, and G in the arrange- 
ment of the factory are driven by в single electric motor, 
Mi, while the machines x and v are driven by another motor, 
M. The whole installation has now been operating without 
a hitch for over a year. 


London—Brighton.—Last Saturday was issued the text 
of a private Bill for next session, for the purpose of obtaining 
Parliamentary authority for the construction of an electric mono-rail 
line between London and Brighton for express traffic. Its length 
will be slightly over 49 miles. The capital of the company will be 
£4,500,000. Among the persons mentioned in the Bill as forming 
the company are the Earl of Dysart, Mr. G. C. Montague, M.P., and 
General Sir F. Forestier- Walker. 
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ENTROPY. 
By J. SWINBURNE. 


IT is strange that after half a century there should be any 
difference as to the meaning of the term entropy, or the idea 
that underlies it, Yet there is no doubt great confusion in 
the minds not only of people who have not paid any special 
attention to thermo-dynamics, but among those who write 
on thermo-dynamical subjects, such as the steam or gas 
engine, and among physicists, and even in extreme cases 
among specialists in thermo-dynamics. 

Beyond explaining how the entropy is found mathematic- 
ally in reversible changes, treatises on thermo-dynamics 
seldom discuss entropy, or attempt to give any sort of 
notion of the idea it represents. It may, perhaps, be some 
use if I give as well as I can, in my own words, my 
idea of the entropy of Olausius and the great thermo- 
dynamicians. 

Energy exists either in the higher forms, such as me- 
chanical, electrical, magnetic, or chemical energy ; or in the 
lower or degraded form of heat. Heat in this sense includes 
diffused, and to some extent directed light, heat, or 
electric radiation, but for simplicity we need only concern 
ourselves with ordinary heat. Energy in the higher forms 
can be interchanged from one form to the other. In fact, 
there is always some degradation into heat in effecting & 
change, but by choosing suitable means we can make the 
percentage degraded very small, and can, for convenience of 
thought only, imagine it zero. Energy of the higher grade 
can, however, be wholly degraded into heat. 

Heat, on the other hand, can, under certain conditions, 
be almost wholy converted into & higher form; by 
choosing suitable arrangements, nearly the whole can be thus 
elevated, and in imagination, for purposes of convenience of 
thought only, it can be wholly elevated. But this elevation 
can only be brought about by some change in a body, and 
that body can only be brought back to Ив original state by 
degrading some energy from a higher form into heat again. 
For instance, if we have the ordinary perfect gas and 
cylinder of the text-books, we can let the gas absorb heat 
and give out higher grade energy to approximately the same 
amount, and we can imagine the process frictionless, and 
think of the whole of the heat being converted into 
mechanical energy. But the gas is in a different condi- 
tion at the end of the process, as its volume is greater 
and its pressure less. To get it back to its original 
state it must be compressed, and that degrades mechanical 
work down into heat. Thus if the gas is to be used over 
and over again for converting heat into mechanical energy 
it must sometimes take in heat and sometimes give it out. 
The question of importance is, What relation has the heat 
turned into mechanical work to the work degraded back to 
heat ? Carnot thought at first that heat was taken in at a 
high temperature, and that the same amount was given out 
again at a low temperature. Clausius found that a quantity 
which he called entropy took practically the place originally 
ascribed to the heat. He found that in a reversible Carnot 
cycle the working fluid gave out the same entropy at the 
lower temperature that it took in at the top, the entropy 
being numerically equal to the heat divided by the tem- 
perature, so that in a reversible cycle the hot reservoir lost 
the same entropy as the lower one gained. But he did much 
more than this, he showed that in all changes in nature 
there must be an increase of entropy. 

Coming back to the gas in the cylinder, suppose we 
have a heat reservoir which gives the gas 100 joules at a 
temperature 6, of вау 500°. Let us neglect friction and 
such things, and assume that the gas is ** perfect." Itexpands 
isothermally, and in doing 80 it converts the 100 joules from 
the lower form of heat to the higher form of mechanical 
energy. It may work a machine, which thus gets 100 
joules, "The gas has taken no energy. We have thus con- 
verted 100 joules of heat into 100 joules of work, but we 
have not left the gas in its original state; it is in a less 
useful state. To bring it back to its original state, so that 
it may be ready to be used again in the same way, we must 
convert work back into heat. We want some way of 
hibelling the expanded gas to show that it is not in such a 


good state. We, therefore, say that its entropy is increased. 
Taking the original state as our zero of entropy, the entropy 
oi of the expanded gas is a sort of brand, which signifies 
that the gas cannot be got back to its standard state without 
being purged of that amount of entropy. Entropy is a 
function that can never be reduced. In fact, it always in- 
creases, but for the moment we can imagine the gas to be 
compressed reversibly. Another way of saying that entropy 
cannot be reduced is to say that it can only be given out by 
giving out heat, so that the increase of entropy of the body 
that receives the heat is at least as great as the decrease of 
the entropy of the body losing entropy. Another way of 
putting this is to say that a body cannot give off heat to 
another of higher temperature. If it did, the receiving 
body's entropy would increase less than the giving body's 
decreased, во there would be on the whole a decrease of 
entropy. Our perfect gas, after its expansion, is thus 
branded with the entropy ф,. If the gas expanded reversibly 
at temperature 6,, or 500? C. absolute, as it took in 100 
joules, its entropy is 0:2 in scientific units. But it must not 
be supposed that the entropy is a factor of heat. The 
energy is not held by the gas; it has gone on to the 
machine, where it has its own factors; the temperature and 
entropy of the gas cannot be factors of energy that is not 
in the gas, but elsewhere under its own separate factors. 
This is à mistake that many writers make. 

Suppose the gas had been allowed to expand by being 
blown into a vacuum. No external work would have been 
done, and no heat would have been taken in, as Joule showed 
that a perfect gas under such conditions kept its temperature 
constant. But the expanded gas is obviously in the same 
condition as if it had been used for elevating heat into work, 
and to get it back to the standard state, energy must be 
degraded into heat. It is, therefore, branded with the same 
entropy ¢;, or 0:2 of a claus, as before. Obviously, the 
entropy depends on the state of the substance, not on how it 
got into that state. Entropy can thus increase without the 
substance taking in any heat at all; but the entropy of a 
body cannot be decreased without giving out heat, and it can 
only give out heat at such a temperature that the entropy of 
the body receiving heat is increased at least as much as that 
of the substance is reduced, so that entropy, as a whole, can 
never diminish. 

It might be said that as the expanded gas has to degrade 
high-grade energy into heat to get back to its original state, 
it might as well be branded not with the entropy but with the 
energy it must give out as heat in its return. But the 
amount of energy that has to be given out is indeterminate, 
while the entropy is definite. Ifthe gas has to give out 
0:2 claus, it is best to make it give it out at the lowest 
temperature possible, so that it corresponds with as little 
heat as possible ; just as it is best to increase the entropy at 
the highest temperature, so that you take in as much heat as 
you can for a given increase in entropy of the gas. 

If we imagine ideal conditions, so that there is no friction, 
no slope of temperature, &c., we can work with reversible 
cycles, and the entropy is always numerically equal to /4H 0; 
on this basis we can work out all the ideas of reversible 
thermo-dynamics, and books full of differential equations 
have been written, connecting H, p, v, 0, &c., in every con- 
ceivable way. 

But Clausius did more than this; he pointed out that any 
departure from reversibility involves increase of entropy. 
All degradation of higher energy into heat is obviously 
increase of entropy. Heat flowing from a hot to a colder 
body involves growth of entropy. Expansion of a gas into a 
vacuum, or diffusion of one inert into another inert gas, all 
chemical, and all other changes mean increase of entropy. 
Kelvin and Clausius thus discovered a master secret of Nature 
when they told us that entropy always increases. No change 
of any sort whatever can take place unless it involves 
increase of entropy. If the entropy would remain constant 
in a proposed change, there is equilibrium, and the change 
will not take place. If the entropy would diminish, the 
change is impossible. 

We may now attempt to define entropy. Starting from 
a standard state as having zero entropy ; entropy is numeri- 
cally equal to the heat that would have to be given out if the 
substance could be brought to the standard state by a com- 
pletely reversible process, divided by the temperature at which 
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the heat would be given out. Or, in mathematical language, 
the entropy is numerically equal to the value that /dH/@ would 
have if a reversible change were possible from the standard 
to the state in question. Except that it is always greater 
than /їн Ө, the entropy has nothing to do with the heat 
absorbed during the actual change from the standard to the 
new state. Except that it is always less than the heat given 
out during actual return to the standard state divided by the 
temperature, the entropy has nothing to do with the heat 
given out. | 

For ease in mathematical work, thermo-dynamicians 

generally discuss reversible changes very fully, and often 
hardly touch upon real processes at all. It is generally 
easy to tell from the context when their statements are 
limited to reversible cases; but this practice has 
led to a very general misunderstanding of the mean- 
ing of entropy, and, as I have elsewhere pointed 
out, text-books on mathematical physica and on steam 
engines frequently state that entropy is /7H/0, which gives 
a wholly falee idea of the function. In the imaginary case 
of reversibility there i8 no increase of entropy. During any 
such change one body's entropy increases just as much as 
another’s decreases. There is thus conservation of entropy. 
If entropy were conserved its differential would be exact. 
. Unfortunately, mathematicians are often fond of using 
mathematical symbols without understanding their physical 
meaning. It is sometimes stated, for instance, that if a 
quantity depends on the co-ordinates its differential is exact. 
This is an error. If its differential is exact the quantity is a 
fanction of the co-ordinates, but the converse is not neces- 
earily true. If a quantity is conservative ite differential is 
exact. Lagrange introduced the principle of generalised 
co-ordinates in dynamics before the conservation of 
energy was understood. Energy is conservative, and 
its differential is therefore exact, so Lagrange’s equations 
were applicable. But now that the conservation of 
energy is understood the whole question of Lagrange’s 
co-ordinates might, I suggest, be made much simpler and 
more intelligible if the underlying physical basis were made 
‘plain at once. Prof. G. H. Bryan is not only a very able 
mathematician, but he is also an authority on advanced 
thermo-dynamics, so I will use him to point a moral. In 
discussing my Physical Society paper, Prof. Bryan smiled 
and pointed the finger of scorn at x (the quantity factor of 
sensible heat, such that /üdy represents the increase of heat 
energy of a body), because, unlike dg, dy is not, according 
to him, an exact differential, and therefore depends on the 
history of the working substance, and not on its actual state. 
Prof. Bryan here makes three blunders in one breath. First, 
he makes out that de is an exact differential, whereas it is 
only an exact differential in the purely hypothetical case of 
reversible change, and the paper he was discussing dealt 
essentially with real thermo-dynamics ; second, x would be 
an exact differential in reversible changes, like /: third, he 
infers that if dy is not an exact differential, x cannot be a 
function of the co-ordinates. This is blind mathematics, and 
shows that even eminent mathematicians and thermo- 
dynamicians work with symbols without understanding their 
real meaning. I feel sure Prof. Bryan will not mind being 
used as а horrible example. 

The treatment of /Zuj0 in reversible processes became very 
important in developing the second law of thermo-dynamics, 
and the importance of the function entropy in nature, as 
always tending to increase, has been frequently overlooked. 

Engineers and physicists are accustomed to look upon all 
energy as being unavoidably degraded down into heat, and 
this idea is so burned into most of us that many will hardly 
realise that that is only one way of increasing entropy. 
Friction, developing heat, produces entropy. As the heated 
bearing gives up its heat by conduction to the surrounding 
cooler bodies, there is increase of entropy. What I want to 
urge here is the advantage of the view that Nature always 
increases entropy, and the degradation of higher energy into 
heat is only one, though the commonest way of increasing 
the entropy of the universe. The inter-diffusion of two 
mutually inactive gases at constant pressure and temperature 
into each other produces no heat, and therefore no degrada- 
tion of energy. It produces increase of entropy though, 
otherwise it would not take place; and to separate the gases 
and restore them to their original state demands degrada- 


tion of higher grade energy into heat. It may be urged 
that the diffusion is thus the first step in the path of pro- 
duction of heat ; quite so, but Nature is not a human being, 
and a process like diffusion must be considered by itself, and 
we have here, and also in the case of expansion into a 
vacuum, а process determined by the increase of entropy, 
and not by development of heat. 

The importance of the Kelvin-Clausius dictum that 
“entropy always increases,” is nowhere more clearly seen 
than in chemistry. For a long time the engineer's idea of 
production of heat reigned in chemistry. 16 was supposed 
that a chemical action was determined 8o as to evolve heat. 
This was Berthelot's and Thomsen’s theory, and the fallacy 
still runs riot through chemical literature. When a reaction 
produced cold, it was considered unworthy to be called 
chemical, and was branded as а merely physical exception. 

About a quarter of a century ago it was pointed out to 
chemists that the Clausius-Kelvin law applied to chemical 
reactions. Hortsmann, Rayleigh (I think), Gibbs, Massieu, 
and in a special way, Helmholtz, pointed this out almost at 
the same time. In order to see whether the entropy 
increases, we must consider not only the substance, but the 
surrounding objects, and we can then work out expres- 
sions which cover the ground by remaining un- 
changed in value, if there is no increase of entropy, on 
the whole, and we can transform these expressions into 
terms of the co-ordinates of the substance. Gibbs worked 
out three such expressions; Massieu worked out two, 
practically the same as two of Gibbs's; and Helmholtz 
worked out one of Gibbe's. As Gibbs worked out the 
whole three, we can call them Gibbs’s functions. The 
functions are such that under the variations considered the 
differential is zero if the process is absolutely reversible; in 
other words, if there is no growth of entropy. They are 
just compact and mathematically convenient expressions for 
seeing whether a given change is possible, in equilibrium, or 
impossible, using increase of entropy as the criterion.“ Un- 
fortunately, though the differentials of these functions are 
easy to interpret physically, the integrals are not, and the 
nomenclature adopted is, І snbmit with diffidence, not good. 
Thus u — 6¢ is called the free energy of the substance: 
but there is no particular freedom about it, and the second 
term is not any part of the energy of the substance. The 
term '**thermo-dynamic potential" for U — 69, and for 
U — 09 + pv is given owing to some fancied resemblance 
to potential in dynamics. That is mere unimportant detail, 
however; the real point is the fact that no change in the 
universe can take place unless it increases entropy; and 
that this is not only the key to the energetics of chemistry, 
it is a law of Nature which ranks in importance with that of 
gravitation. 

Yet treatises on thermo-dynamics leave this great law 
neglected in the background, using /i as if it were really 
synonymous with entropy, and as if its sole use were to 
prove the second law and spin differential equations. 
Careful reading and consideration will generally tell one 
when the author is considering only reversible changes ; and 
when he deals with irreversible changes he generally explains 
the increase of entropy. But people like Prof. Perry, whcm 
I may take as & specimen, because he has put himself pro- 
minently forward in that capacity, define entropy as H, 
and dọ as an exact differential, which not only leads to hope- 
less confusion in dealing with real thermo-dynamics, but 
either contradicte or hides the great law of Nature developed 
by Clausius and Kelvin, that nothing changes without in- 
crease of entropy. 

We may put the absurdity of the ordinary definition of 
entropy as equal to the heat taken in divided by the tem- 
perature in another rather fanciful way. Imagine we 
wished to discuss trade, and we wanted to find a defini- 
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if the eqnajion for da, the increase of what Clausius called the 
t uncõmpereatee work” ia terme of 0, o, p, v, and any other energy 
urlirates, such ce N, 2 in: ale ctrici ty, &c., be set down, dA can then be 
converted into any number. of partial differentials, each having some 
co-ordinates cohstaut., . Integrating by merely removing the d, 
various thormo-dyarmic, potentials are obtained, including 
Gibbs's Y, Ф, and = wit signe rc versed, showing that the increase of 
the uncompensated work, which includes increase of entropy, 
means decrease of the particular thermo-dynamic potential 
applicable to the circumstances, 
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tion for selling price, and already understood cost 
price. An ordinary tradesman tries to make a profit 
on every transaction, but he often fails. But consider 
Nature asa trader who always makes a profit, and simply 
refuses to carry out any transaction without some profit, 
though the profit may be cut down toan almost inappreciable 
amount in some cases, А writer, for simplicity of treat- 
ment, might discuss transactions under the limiting and 
impossible case in which Nature would make no profit. In 
that case the transaction would be perfectly reversible, and 
the cost price and selling price would be the same, What 
would we think of writers who on this defined the selling 
price as the cost price, and ignored the profit altogether ? 
Nature may be regarded as a trader who wants to make а 
profit in entropy, and will not carry out any transaction, 
however small, of whatever kind, unless she can make some 
entropy. The increase of entropy in an irreversible process, 
that is, the excess of 9 over /4H/0, was called by Clausius the 
* uncompensated entropy.” The term may not be very 
happy, but the uncompensated entropy of a body resulting 
from a change is Nature’s profit. The compensated entropy 
may be said to be compensated by the loss of entropy of 
some outside body which supplied the heat, the rest, the 
uncompensated entropy, is clear profit to Nature. 

We humans do not care about entropy ; what we want is 
high-grade energy. We want to transmit the high-grade 
energy economically, and to raise low-grade into high-grade 
energy. In transmitting high-grade energy, Nature takes 
her toll of entropy by producing heat by friction, resistance, 
&c.; we try to reduce this profit as much .as possible, 
because though it does not lessen our energy it degrades it to 
heat. When we turn heat into high-grade energy Nature 
cannot permit any reduction of entropy. If all the heat is 
converted into high-grade energy, a medium such as а gas 
must be used, and the entropy of the.gas must be increased, 
во that there is а profit at that step. The entropy of the 
gas and condenser must be further increased on compressing 
the gas to its original state. As Nature wants entropy and 
we want to convert heat into high-grade energy, we convert 
heat at a high temperature into work, and give back the 
corresponding entropy, plus the necessary profit, at as low 
temperature as possible, so that we elevate as much heat aa 
possible into work, while satisfying Nature’s desire for 
entropy. The engineer may be defined as one who gets as 
far as possible what men want in changes of energy while 
giving Nature the increase of entropy she insiste upon 
having. This is, of course, a fanciful illustration, not an 
analogy. 

It may be said, and I dare say well said, that entropy is 
not easy to grasp, and does not seem to correspond with any 
other physical quantity. This may be largely the fault of 
my explanation, but I submit that the whole subject can be 
simplified, and I began a paper for the Physical Society, of 
which the first part was read. The Physical Society, no doubt 
under the advice of a referee, thought it best not to publish 
this first part; but the subject seems so important that I 
hope to be able eventually to finish the paper and publish it 
in some form. 

This article probably contains slips, especially in questions 
of history aud priority. I make no pretensions to historical 
accuracy, and have no time for verification or reference, as, 
unfortunately, this paper has to be written in as limited a 
time as possible, on short notice. 


ELECTRO-METALLURGICAL PROBLEMS.—V. 
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most abundant metal in nature, dobstituting from 10 to 20 
per cent. of all varieties of clay, qtiéh ‘are simply double 
silicates of aluminium, magnesium, soda, potash, &c., kaolin, 
bole and other clays and china clay consisting of almost pure 


hydrous silicate of alumina. It constitutes, in fact, an 
essential ingredient of almost every rock ; so far, however, 
it has been found impossible to economically reduce the 
silicate, and bauxite, a hydrated alumina, found in France, 
Ireland, and in the United States, together with cryolite, a 
double fluoride with sodium, found chiefly in Arksut-fiord, 
West Greenland, have been the only sources of the metal. 
The sulphates or alum-bearing minerals serve also as a 
source of the aluminium salts. 

Glancing through the history of aluminium, we find that 
it was first reduced from fused chloride or from cryolite by 
means of potassium and sodium, the chloride being made 
from alumina ; then by electrolysis of the double chloride 
and of cryolite, and finally by electrolysis of alumina dis- 
solved in fused cryolite ; so we see that, bauxite and cryolite 
have been the only minerals so far used. The whole of the 
aluminium of the world is now made by electrical methods, 
the principles of which are represented by the more modern 
processes of Cowles, who reduces alumina along with copper 
in an electric furnace forming an alloy ; of Herault who 
reduces fused alumina with a carbon anode, and an aluminium 
cathode, CO, being evolved at the anode ; and of Hall whose 
process is similar, but the alumina is dissolved in fused 
cryolite. 

Modern practice has shown that the most satisfactory 
method of keeping the electrolyte fused is by means of the 
current itself, and, moreover, it ig found necessary to use & 
cathode of molten aluminium and not of carbon or any other 
metal. The yield of metal is about 1 lb. per 12 E. H.P. 


‘hours, which at 1d. per unit represents about 3d.; this is, how- 


ever, only a small item in the cost of production, the chief 
item being the preparation of pure alumina from the crude 
bauxite, which amounts to over 40 per cent. of the total cost 
of manufacture. 

Crude bauxite contains iron, silicon, titanium and several 
other impurities which must be got rid of, and the methods 
of producing pure alumina are numerous, but depend for the 
most part on the precipitation of the hydroxide from alkaline 
aluminates into which the bauxite is first converted. Any 
slight impurities left are brought down during electrolysis ` 
with the first aluminium, except titanium, which causes 
trouble. However, modern pure aluminium contains up to 
99-8 per cent., or even more of the metal, the impurities 
being chiefly combined and graphitoidal silicon and iron. 

It would considerably cheapen ite production if the metal 
could be first reduced from crude bauxite and then purified, 
and for thie purpose many suggestions have been made, but 
on account of its extreme electro-positive nature, aluminium 
cannot be purified either by replacement or by subsequent 
electrolysis, and there seem to remain but few ways out of 
the difficulty, except to produce the pure metal in the first 
instance. 

There seems to be some doubt as to whether alumina can 
be reduced to metal by any other means than by electricity. 
The combining energy of aluminium with oxygen is very 
great, exceeded only by that of magnesium. Winkler, 
however, has only succeeded in forming the supposed black 
suboxide by heating alumina with magnesium in a current of 
hydrogen.  Borchers has practically proved that the heat of 
the electric furnace, apart from any electrolytic action, can 
reduce aluminium in presence of carbon; but this, in the 
author's opinion, requires further corroboration. Tucker 
and Moody claim to have reduced it with calcium carbide. 
The many attempts to reduce it by hydro-carbons, either 
alone or in cryolite, seem to have failed. 

Much attention has lately been paid to the production of 
aluminium sulphide on account of its excellent adapt- 
ability to subsequent reduction, either with metallic iron or 
by electrolysis. The best known method for its production 
is that in which carbon disulphide is allowed to react with 
alumina ata high temperature, but this reaction is very 
incomplete. Blackmore first dissolves his alumina in a bath 
of fused alkali fluorides and sulphides, by which he converts 
all the alumina into sulphide. Bucherer heats a mixture of 
alumina, alkali sulphide, sulphur and coal, by which he 
obtains aluminium sulphide. These, and many other pro- 
cesses, start with pure alumina, and end with a mixture con- 
taining the sulphide; but what is required is to start with 
the crude ore, and end with the pure single, or better still, 
double sulphide. Aluminium sulphide fuses easily, and 
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when electrolysed at a moderate temperature with carbon 
anode and aluminium cathode, gives up its metal and evolves 
sulphur, requiring only about 1 volt for decomposition, and 
since the temperature required is not so high as with cryolite, 
the total amount of energy would be far less than at 
present. 

Despite many statements to the contrary, there i8 no 
doubt that aluminium has never been reduced from solution, 
and in all probability, in this respect, it bears a close relation- 
ship to sodium; attempts in this direction are therefore but 
waste of time and money. 

The applications of aluminium are daily growing, and 
will do so more rapidly as its price is lowered. The solder- 
ing of the metal is, in the author's opinion, not an impossi- 
bility, one solder bearing an approximation to perfection 
having come under his notice. 

The use of aluminium in the form of extremely fine 
powder is rapidly growing; it was first used in the reduction 
of oxides and production of locally high temperatures in 
Goldschmidt’s “ Thermit process, and for this it is con- 
tended that the metal need not be pure, a great advantage in 
its manufacture. According to Mineral Industries, a French 
firm undertook to supply 90 per cent. aluminium for this 
process at 2 francs per kgm. | 

Pure aluminium powder is proving а most valuable pig- 
ment for **aluminising" the ironwork of ships; it is mixed with 
varnish, and thus successfully withstands the action of 
sea water. In aluminium required for shipbuilding the 
addition of a small quantity of copper—up to 4 per cent.— 
seems to enable 1t to withstand corrosive action better, and 
one might reasonably suppose that if an impure aluminium 
were made from bauxite containing impurities electro- 
positive to copper, these might be replaced by that metal 
in a fused electrolyte containing it. 


MAGNESIUM. 


Very much the same remarks apply to the very general 
occurrence of magnesium silicates in nature as to aluminium. 
It is, however, found in comparatively large quantities in 
the more convenient forms of soluble chlorides and double 
chlorides (as carnallite, &c.) and sulphates (epsomite, &c.), 
and as single and double carbonates (magnesite, &c.). 

Magnesium has a very great affinity for oxygen, hence 
magnesia has to be brought to such a high temperature in 
contact with carbon that the metal is volatilised, and the 
difficulties in ite condensation and melting are great, as it 80 
rapidly re-oxidises, 

It is practically certain that, like aluminium, magnesium 
cannot be reduced from aqueous solution except into a 
mercury cathode, and consequently there remains but one 
method for its reduction, and that is either to electrolyse or 
reduce by sodium the fused haloid salt. 

For this purpose carnallite, either natural or artificial, 
being a double chloride of magnesium and potassium, is 
eminently suited ; it gives off nearly the whole of its water 
of crystallisation and fuses down to a clear liquid at a 
temperature below 700° C., from which the magnesium can 
be reduced. 

The electric current liberates: chlorine and metallic 
magnesium, which floats and must be kept away from both 
chlorine and air. This is generally accomplished by passing 
an inert gas through the chamber containing the magnesium. 
The cathode current density need not exceed 1 ampere per 
square inch. 

The cheapening of magnesium is more a matter of con- 
structing reducing apparatus that will not rapidly deteriorate, 
than of anything else ; but perhaps its limited applications 
have not brought the problems of its economic production 
forward so much as those of other metals, although, no 
doubt, if it could be produced considerably cheaper, its use 
as а reducing, dehydrating, and illuminating agent would be 
greatly increased. An alloy of aluminium containing about 
10 per cent of magnesium, and called * magnalium," is 
proving very useful. It is almost like silver in appearance, 
having high reflective power, can be cast, turned, and fine 
threads cut upon it. It will also take the file better than 
aluminium alone, and is, moreover, said to resist air and 
water well; but to fulfil all these conditions it must, of 
course, be quite free from sodium. 


SODIUM. 


The “ores” of sodium are too well known to need 
description, &s are also the secondary products obtained 
from salt. The value of the sodium contained in all of these 
in the combined state is such that if only it could be easily 
reduced, the margin of profit would be very great. The present 
price of metallic sodium, however, prohibits its uses in many 
directions, but as a reducing agent the demand would rapidly 
grow as its price became lower, so that eventually it might 
be possible to use the metal as а source of pure caustic soda, 
when the demand would be practically unlimited. In this 
direction this ideal has, to some extent, been realised, as in 
the Castner-Kellner alkali process, in which the sodium is 
deposited into mercury, and from this into water, as well as 
in the Vantin fused lead process. Sodium in a free metallic 
form is, however, here never made, neither can these 
processes be regarded as a step in this direction. 

The history of the production of metallic sodium is closely 
connected with that of uluminium, and has been full of 
changes. In later years the metal was condensed from 
retorts in which a mixture of sodium hydroxide, iron and 
charcoal were heated together, and finally, by the now well- 
known Castner process, in which the hydroxide is heated in 
iron crucibles to a temperature only just above its melting 
point, and electrolysed with iron electrodes. In this way 
sodium is liberated along with hydrogen at the cathode, and 
oxygen at the anode. The sodium thus produced is worth 
£200 per ton. 

In the Darling process this principle is modified by a 
porous diaphragm using fused nitre round the iron anode. 
NO, is evolved and converted into nitric acid, but the whole 
process hinges upon this very questionable anode. 

It takes nearly two tons of caustic soda (value £20) to 
produce one ton of sodium, so that there is ample room 
for great improvement in the present expensive methods of 
production ; and the attention of chemists has, therefore, 
been turned to one of the very first methods used in its 
production, the electrolysis of fused chloride of sodium. The 
chief and most obvious difficulties in this direction lie in the 
construction of the apparatus, so that the patents and 
suggestions put forward have been remarkably numerous ; 
but there are equally important chemical and electrical 
difficulties which are not so generally understood, and, 
although none seem absolutely insurmountable, the general 
prospect cannot be said to be a promising one. 

It is a curious fact, however, that so many experimenters 
have paid little or no attention to the purity of their salt, 
but have assumed it to contain nothing but sodium chloride, 
a circumstance practically unknown. These processes have 
been based on several ideas. The original one was to elec- 
trolyse a fused bath of salt, producing chlorine and sodium 
vapour, which was to be condensed, but, owing to the close 
proximity of the volatilising points of the chloride and the metal 
to each other (about 900° C.), both products distilled together. 
The second was to reduce the metal in a molten condition 
from a mixture of alkali-chlorides having a much lower fusing 
point than salt alone ; if comparatively electro-positive metals 
are chosen, the resultant sodium is fairly pure. 

Neither of these ideas has ever been brought to a practical 
issue ; the second is the most promising, but it is doubtful 
whether either process will ever prove commercially successful, 
The difficulties of manipulation make either almost an 
art, but they may be overcome in time. The sodium 
which is liberated has about half the specific gravity of the 
melt, and floats about half out of it; the chlorine which is 
liberated, being free from carbonic acid, is well suited to the 
manufacture of bleach, but would probably have to be 
cooled and moistened before passing over the lime. Carbon 
anodes withstand the action of the salt admirably, but as 
cathodes carbon is rapidly corroded and swells up into a kind 
of carbide; iron, however, can be used for this purpose. 

Three actively-corrosive materials have to be dealt with, 
chlorine, salts and sodium all at a red heat; the first a 
powerful oxidiser; the second capable of dissolving almost 
any fire-clay or ordinary metal; and the third a powerfnl 
reducing agent, acting on any non-conducting body. 

The most essential factors in the cost of sodium thus pro- 
duced are energy, which at, say, 1d. per B. T. U., would 
theoretically be less than 14d. per lb. of metal, the salt 


56 THE ELECTRICAL REVIEW. [Vol. 52. No. 1,311, JANUARY 9, 1903. 


which hardly counts at all, and the fuel for maintaining the 
requisite temperature. 

If this heat be supplied by a higher current and voltage, 
say, by doubling the watt-hours per pound of metal prodnced, 
many difficulties disappear in the construction of the appa- 
ratus. The chlorine being a useful bye-product also aids 
the process, so that it is evident that this problem deserves 
much consideration. 


THE LOCAL GOVERNMENT BOARD AND 
THE BOROUGH OF HACENEY. 


WHat powers do the Local Government Board possess in 
controlling the expenditure of municipalities ? 

This question is very much in evidence just now in the 
Borough of Hackney—where the state of the accounts has 
caused considerable commotion among the ratepayers. The 
District Auditor appointed by the Local Government Board, 
issued a report on July 7th last, and his statements naturally 
caused no little anxiety and indignation in the Borough. 

He speaks of the“ incomplete and unbalanced condition of 
the accounts when first presented for audit, and which showed 
an aggregate deficiency of £10,479 10s. 9d., and he goes 
on to вау :— 

I found, however, that this was far from being & true statement 
of the case, that the position was, in fact, very much worse, and that 
corrections were necessary in regard to the following matters: — 

1. An unauthorised loan of £10,000 had been raised in 1898 or 1899, 
by the late vestry, and & transfer of £5,000 had also been made 
from the monies deposited with the Council to defray the cost of 
making-up new streets; expenditure which should have been borne 
by the rate funds, had been defrayed by the £15,000, thus borrowed 
without sanction, and items of this expenditure amounting to 
£5,500 were still shown as balances to be borne by future years. 

These balances have now all been charged to the General Fund, 
and the unautborised borrowings have been discharged. 

2. Bome further expenditure in excess of sanctioned loans was 
also carríed forward on the balance sheet and had to be charged to 
the General Fund. 

3. The interest upon the electricity loans from March, 1899, to 
March 31st, 1901, amounting to £3,901 4s. 8d., had also to be 
charged to the capital funds. It was entered in the accounts 
amongst the items of expenditure to be borne by the loans. 

He further points out that an asset of £3,400 appeared 
twice upon the balance sheet—that a School Board precept 
for £16,257 had not been taken account of—and adds that 
these corrections brought out an aggregate deficiency in the 
rate funds of over £40,000, or taking account of arrears of 
rates, reduced it to £29,235 198. 4d. Another deficiency 
alluded to by the auditor is £2,459 18s. 5d. on new streets 
account. 

This extraordinary state of affairs very naturally led to a 
demand for an official inquiry ; and a letter to the Local 
Government Board from the Hackney Ratepayers’ Organising 
Committee, dated the 22nd ult., refers to the disappoint- 
ment experienced by a large body of memorialiste at the 
reply of the Department intimating that they had no power 
to direct an inquiry. 

The case does not rest merely upon the auditor's report, 
but according to tbe letter referred to, other matters would 
have been submitted for investigation, the allegations, 
whether based upon mere rumour or not, proving how neces- 
вагу it is for a thorough and impartial investigation into 
such charges as— 

The alleged loes or destruction of a number of rate collecting and 
other books; the withholding of information by the Finance Com- 
mittee from the Council; the dismissal of certain officers by a very 
narrow majority, in face of the protest of & considerable minority 
of the Borough Council that these men had not been heard in their 
own defence; the appointment of temporary officers to permanent 
positions on the staff, under cireumstances and through influences 
demanding & searching inquiry, and the financial obligations of 
certain officials to subordinates, a condition of things inimical to 
proper discipline. 

There appears to be some attempt to screen the present 
Borough Council by throwing the blame for all these irregu- 
larities upon the late Vestry; but, as a matter of fact, the 
majoriuy of the new Council were members of the old 
Vestry, merely changing their designations from Vestrymen 
to those of Aldermen and Councillors, Out of 69, no fewer 
than 37 were on the old Vestry. 


The electric lighting undertaking has started with a very 
heavy loss, and in order to allay the growing apprehensions 
of the ratepayers, the Lighting Committee have hurriedly 
issued a statement which attempts to show the result of the 
trading for 11 months, an odd but significant course to 
adopt, as a delay of a few weeks would have enabled the 
Committee to prepare accounts for a completed year. 

The statement sent out is altogether misleading, alleging 
а loss of only £73 by ignoring a large amount for interest, 
sinking fund, depreciation, and other liabilities. In fact, a 
very thorough audit of these accounts ought to be insisted 
upon, to enable the ratepayers to fully understand the 
result of Hackney's costly experiment in municipal trading. 

Farther heavy outlay is contemplated, and it is intended to 
apply to the London County Council for a further loan, 
which will avoid the necessity for any action by the Local 
Government Board. The Committee suggest an approach 
to the consulting engineer for some reduction in his com- 
mission on this fresh expenditure, and as they allege that he 
has received 5 per cent. upon £300,000—say £15,000—it is 
not surprising to learn that he was open to an arrangement. 

The 11 months’ accounts to September 30th, 1902, show 
a capital expenditure of £207,722, a total revenue of 
£11,606 ; working expenses (exclusive of carbons and 
maintenance charges of public lighting) of £4,969, leaving 
а gross profit of £6,637, against which interest and repay- 
ment of capital are stated to amount to £6,710, leaving a 
deficit of £73. 


Starting with this sum of 286 ves RENT 
the following additions must be made to the actual 
loss upon the 11 months' trading :— 

Interest, mentioned in the auditor's report as having 
improperly been charged to capital ... age $us 

Five months' interest not charged in the account for 
the 11 months’ trading, aa = see i 

Depreciation on, say, £200,000 at 3 per cent. per 
annum, for 11 months ... s " ES 


(Sinking fund from March, 1899, to September 80th, 1902, 
at 24 per cent., say, 417.500, of which only £1,104 repayment 
of capital is charged. The repayment of capital is defe 
for three years, but this concession to the borrowers does 
not release them from the liability, in considering the result 
of the trading.) 

Cost of carbons and maintenance on 293 arc lamps for 
11 months ees ees eee эго ose ees 


£73 


750 
.. £19,295 


Actual logs, exclusive of sinking fund ... 


This calculation is much nearer the correct position of the 
undertaking than the absurd figure of £73, to which the 
borough electrical engineer has affixed his signature. 

But there are other matters to be considered in dealing 
with these accounts, such, for example, as the charge for 
public lighting at the rate of £20 per lamp per annum. 
The cost of running these lamps should not exceed £15 per 
annum, including all charges and interest on capital, conse- 
quently £5 per lamp, or, say, £1,000 profit to the electric 
lighting undertaking is being paid by the ratepayers 
through another Committee, the money being taken out of 
one pocket to put it into another. 

If & thorough audit and official inquiry were made, it 
would dispose of other rumours in the Borough, dealing 
with the rates and taxes paid by the electric undertaking, 
the clerical assistance of the town clerk’s and surveyor's 
departments, and labour charged to the General Purposes 
Committee. 

Surely, sufficient evidence is apparent for justifying the 
searching inquiry demanded by the ratepayers, and if the 
Local Government Board has no power to undertake it, the 
position of that, department, which was organised under the 
Act of 1871 to deal with the local authorities, is a very 
anomalous one. To have the control of the borrowing, to 
appoint the auditor, and not to be able to inquire into the 
accounts which he finds to be in an unsatisfactory condition, 
is а reductio ad absurdum. 

As to the electrical undertaking, the best course for the 
ratepayers would be to get clear of the speculation if a 
reasonable chance of doing so should present itself. Alder- 
man Wells-Holland, at a meeting of the Hackney Borough 
Council on the 18th ult., said : “ They knew perfectly well 
there was an offer of more than £300,000 for the under- 
taking.” If this be true, the sooner a sale is effected the 
better for the ratepayers—for the prospects of success as a 
municipal undertaking are very remote, 
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THE USE OF BLAST FURNACE GAS IN GAS 
ENGINES. 


IN continuation of our review of the paper and corre- 
spondence upon the subject of our heading, given by Mr. 
Cecil A. Cochrane before the Cleveland Institution of Engi- 
neers, we will summarise the letters from correspondents in 
Engineering. Mr. В. Н. Thwaite points out that Mr. 
Cochrane does scant justice to other pioneers in the applica- 


tion of blast furnace gas in this country, and claims that the 


credit belongs to Mr. Jackson of the Clay Cross Ironworks, 
for gas-driven blowing engines; and to the Sheepbridge 
Coal and Iron Co. for utilising the new power for electric 
traction and lighting ; while he remarks that the work done in 
bringing the gas engine up to the position it holds to-day by 
the firm of Messrs. Crossley Brothers, Ltd., is entirely over- 
looked. 

Mr. W. E. Philbrow had quite a long letter in the issue of 
December 26th, dealing with points which formed the subject 
of an editorial article. After complaining that our leading 
men take careful note of advances made on the Continent and 
in the States, while almost ignoring any progress by their com- 
patriote, he goes on to suggest that the editors of the leading 
technical journals are not above that reproach. He gives 
credit to M. Greiner for having boldly struck out, when the 
opportunity offered, and built a gas engine far exceeding any- 
thing then existing, but he says that it was a Britisher who 
developed the necessary apparatus for properly cleaning even 
the dirtiest gas, and that even M. Greiner had adopted a 
modification of the Thwaite system, as well as several large 
installations on the Continent. He disputes the idea ** that 
we are now dependent on them [foreign engineers] for the 
designs of these engines,” and complains of mis-statements 
made by such an authority as Engineering as being injurious 
to this country's industries. 

The writer goes on to take exception to such a high mean 
pressure as 90 lbs. per square inch being obtained from such 
poor gas as Cleveland blast-furnace gas, as from an examina- 
tion of cards from various engines on the Continent and in 
Britain the highest mean pressure obtained is only about 
10 lbs. per square inch, and there follows an illustrated 
criticism on the indicator cards which accompanied the 
editorial article in the colamns of our contemporary. The 
concluding sentence may be quoted:— The question 
comes to one’s mind of how longa tube and how many 
stoves would be necessary to deal with 6,000 н.р, instead of 
only 600 H. P.“ | 

T'he same issue of our contemporary had a letter from Mr. 
T. J. Denny, of the Blast Furnace Power Syndicate, Ltd., on 
the subject of Mr. Cochrane's paper, in which he says that the 
chief merit of the paper is the fact that the author has 
been good enough to unreservedly give the results of the 
experimenta and details of the apparatus employed. 

He goes on to remark that the author makes it clear that 
the proper treatment of blast-furnace gas for use in gas 

engines was very little understood by his firm or his 
advisers, as is shown by the twelvemonth's experimentation. 

In regard to the gas engine per se, he says, that this has 
been so far developed that there is little need for further 


experimenta, as good working results are readily guaranteed 


by the best makers, so his remarks will chiefly be confined to 
the treatment of the gas. 

The writer of the letter, after referring to the fact that the 
gas musi be cooled, takes exception to the apparatus adopted 
for this purposein this instance, and we give the remainder 
of the letter in his own words :— | 


The cost of tubing 5 ft. 6 in. in diameter, and of considerable 
length, along with the cost of & stove-casing, when added to the 
fans, and apparatus for driving these, and the coke scrubbers, will 
compare very bedly with our so-called static installations, which 
have been adopted in this country and in Germany, and which Mr. 
Cochrane admits give perfect resulte. 

The adoption of such a cooling apparatus as a tube 5 ft. 6 in. in 
diameter and of great length, associated with fans supplied with 
volumes of water and motive power for driving the fans, y 
appears to be aecientific attempt to purify the gas. . . . 

The cost of the new tubing and stove casing would, we calculate, 
not be less than £3,000; with fans and motors, say, £3,320, or 
£5 10s. per н.р. 

With the dynamic system of cleaning, even when assisted by the 
spparatus described, unless the speed of the fan and a certain 


volume of water are maintained, the results, Mr. Cochrane says, are 
disastrous. Whereas in the static or Thwaite method no such 
critical condition existe, and only men of the labouring class are 
required to attend to the apparatus. 

After Mr. Cochrane's statement that, having no gasholder at 
Ormesby, he was unable to state the consumption of gas, how has 
the consumption given in the test of the 600 н.р. engine made at 
Ormesby, December, 1902, been arrived at? 

Again, how does he reconcile his statement that We never had 
any hesitation in adopting the ‘dynamic’ method of cleansing" 
with the application of a long tube of large diameter and a con- 
verted stove-casing ? 

If one-fifth of a mile of tubing, 5 ft. 6 in. in diameter, and a stove- 
casing especially prepared, along with two fans and motors of 26 
н.р. are required for each 600 н.р. gas engine installed, no doubt 
ironmasters will hesitate to adopt any such system. Compared with 
the static system, the ground-floor space occupied is twice that 
required for cleaning 300,000 cb. ft. per hour by the latter method, 
or a ratio of 10 to 11. 

By the static method gas engines can be kept running con- 
tinuously for long periods, as the dust-removal iapparatus can be 
cleaned in sections without necessitating any sto e, and the 
water condensation from the gases goes far tow providing the 
necessary liquid agents for washing the gas in the box washer and 
the centrifugal fan. Moreover, the proportion of the motive power 
required is a small ratio of that required in the dynamic system. 

Mr. Cochrane's paper drew a letter from Mr. W. J. 
Crossley on behalf of Messrs. Crossley Bros., Ltd., to the 
effect that, being makers of over 40,000 gas engines, they 
can hardly be forgotten, and goes on to say that his firm, like 
Messrs. Cochrane & Co., were led to believe by M. Greiner's 
paper that there was no necessity to make any special pre- 
paration for the treatment of blast furnanoe gases; they 
now readily confess that treatment to remove dust before 
the gas comes to the centrifugal separator is quite needful, 
quoting Mr. Cochrane's paper as proof. 

He concludes his letter by saying that his firm will 
be glad to usb the Thwaite system where possible, 

The general conclusions to be drawn from Mr. Cochrane's 
paper and the correspondence are, that for sneh gas as that 
issuing from the Oleveland furnaces, special apparatus is 
required for removing the dust over and above the dynamic 
apparatus which the firm first decided to adopt, and that 
though the apparatus adopted in this instance was to а 
certain extent satisfactory, it would hardly recommend itself 
to ironmasters not so favourably situated in regard to spare 
stove casings, &c., while specially designed apparatus exists 
for washing, cooling and scrubbing, which gives results 
rendering the gas, produced as it is in such large volumes, 
perfectly suitable for use in gas engines, without necessitating 
excessive lubrication, or allowing of troubles from accumu- 
lations of dust in the gas engine cylinder. 


CORRESPONDENCE. 


Electrolytic Meters. 


In asking you to kindly afford us an opportunity of 
replying to the statements made regarding the Bastian 
meter by Messrs. Chamberlain & Hookham, Ltd., in your 
current issue, we desire, at the same time, to disclaim an 
interest, direct or indirect, in the authorship of the article, 
the terms of which have apparently provoked their surprise. 

That Bastian meters are accurate to within 1 per cent.— 
that is, for all practical purposes, dead accurate—is not in 
any way a debatable statement, but a statement of fact that 
can be fully substantiated, and to argue otherwise, it would 
have to be admitted that the laws of electrolysis are not to 
be relied upon. This would be as absurd as Mesars. Chamber- 
lain & Hookham’s statement that the Hookham meter con- 
sumes half а volt and uses no current. 

Your correspondents also say that the accuracy of our 
meter depends upon the condition of the chemicals used ; 
but this is a mis-statement, as the accuracy is just the same 
whether filled with ordinary tap water, or with water plus 
any proportion of commercial sulphuric acid or commercial 
caustic soda. In fact, we maintain that the purity of the 
mercury їп а Hookham meter is of more importance than 
the purity of the chemicals we use, though we are aware 
that only commercially pure mercury is considered 
necessary. 

F 
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Às we are concerned in refuting mis-statements of fact, 
we will pass over mere irresponsible insinuations against the 
Bastian meter, as we should expect to be passed over any 
similar insinuations regarding the messiness of mercury or 
the uncertain operation of motor-meters in general ; one can 
hardly expect the mouse to hold forth on the good qualities 
in the character of the cat. 

Damaging mis-statements, however, compel us to say that 
Bastian meters have been known to the trade for five years, 
aud most of the first hundred ever made are still in constant 
use at Holbein House, Chelsea, where they have been since 
the commencement of 1897, and nearly 12,000 have since 
been sold. 

Messrs. Chamberlain & Hookham's statement, that elec- 
trolytic meters cannot be tested for accuracy by easy and 
effective means, does not apply to the Bastian meter, which 
can be accurately tested in less than five minutes without 
rurrent over the full range of the recording scale, with the 
aid of a simple standard liquid measure, whereas a motor 
meter can only be tested in circuit with the assistance of a 
watch and accurate ammeter, und should it be desired to 
test it on the recording dials, the operation will take several 
davs. It has therefore become the custom to test motor- 
meters on the driving spindle only, taking for granted that 
the intermediate gearing between the spindle and the record- 
ing dials is accurate, and this, in many cases, has led to 
serious error. 

The remarks about the early forms of electrolytic meters 


having proved unsatisfactory, only apply to those of the 


shunted type, ia which inaccuracies may occur that are not 
possible in the case of an unshunted meter like the Bastian 
meter, through the electrolytic cell of which is passed the 
whole current to be measured. | 

Certain motor-meters have also proved failures in the 
‚ past, but it would be weak indeed to raise that as an 
objection against the more perfect instrumenta now to be 
obtained. 

Both types have their advantages and their dis- 
advantages, and their respective fields of usefulness, and 
business in them can be obtained by fair competition, and 
without the aid of such unwarrantable and irresponsible 
attacks as that made on us by Messrs. Chamberlain and 
Hookbam, Ltd. 

Apologising for the length of this letter, 


The Bastian Meter Co., Ltd. 
Cuas. О. Bastian, Managing Director. 


—— 


I have read with much interest Messrs. Chamberlain and 
Hookham's letter in your last issue. ‘There is, however, one 
point that appears to meto be misleading, viz., *thattheamount 
of water decomposed in an electrolytic cell depends upon the 
chemicals used.” Апу first-year’s student could tell them 
that the water only is decomposed, and that this is in strict 
proportion to the current passing through. Their remark, 
therefore, is as much to the point as for anyone else to say 
that the accuracy of a Chamberlain & Hookham meter 
depends upon mercury, and not treacle, being placed in the 
retaining chamber. 

| | Herbert C. Hodges. 
Watford, January 5th, 1908. 


We are glad of an opportunity of refuting some of the 
statements which, as your Birmingham correspondents 
truly say, go a little beyond mere trade appreciation. The 
ubsurd claims which are often made in favour of electrolytic 
meters would lead anyone not practically acquainted with 
the business to the belief that electrolytic meters are simply 
infallible as regards light load accuracy. 

As regards first cost and light load accuracy, we wish to 
emphatically state that motor-meters of 5 amperes capacity 
and over can be bought for less than the 50s. stated as a 
minimum figure by your contributor, and are more than 
equal to any electrolytic meters as regards continued light 
load accuracy and length of life; moreover, we ourselves are 
not the sole makers of such meters. 

Again, the shunt loss is urged as a sufficient, reason against 
the use of motor-meters for small consumers, but surely your 


way directed against Prof. Perry in particular. 


contributor is aware of the existence of motor ampere-hour 
meters, which have no shunt windings, and therefore no 
shunt loss; in fact, ampere-hour meters are almost univers- 
ally used for direct current circuits. The question of 
voltage drop in electrolytic meters is much more important, 
as it occurs most seriously at the time of heaviest load on 
the station. 

Prepayment meters such as suggested by your contributor, 
in which the meter in the coal cellar is electrically con- 
trolled by a prepayment attachment in the hall, would fail in 
the very first essential of such apparatus, viz., cheapness. 
We venture to predict that the future prepayment meter will 
be a self-contained mechanical apparatus, which contains 
neither glass nor chemical solutions. 

| The Electrical Со., Ltd. 
J. STOTTNEB. 
London, January 5th, 1903. 


Entropy. 


Às Prof. Perry's letter appeared in your columns, perhaps 
Iought to answer it. I have already tried to do so in the 
Electrician of January 2nd, or rather I have amplified the 
statements in the note in my address. Beyond some ground- 
less accusations to the effect that I denied the second law of 
thermo-dynamics, and held that entropy is not a function of 
the state of a substance, there is nothing to answer in his 
letter. Prof. Perry merely repeats the conventional state- 
ments I originally criticised, and even emphatic repetition of 
а disputed proposition, is not useful discussion. In con- 
sequence of the attitude he has adopted, I feel justified in 
referring specifically to any errors he may have committed in 
thermo-dynamics, and in so far as such errors are 
typical of those I condemn, I feel sure Prof. Perry 
will not mind my making use of them as 
definite instances, My original criticisms were not in any 
Saving that 
as far as І know it at all, his book on the steam engine seems 
particularly good, it is in no way exceptional. It appears 
to contaiu the wrong idea of entropy of which I complain, 
certainly, but it is not in any way peculiar in that particular. 
I do not know even yet whether he considers entropy a factor 
of heat, though I noticed he used G, which generally denotes 
a quantity factor, in his equation, dH/0 = dq. I have little 
doubt Prof. Perry will give his reasons in due course for 
his definition and other statements. 

James Swinhurne. 

41, Palace Court, W. 

January 5th, 1908. 


Wireless Telegraphy in Jamaica. 


In yonr issue of November 28th, p. 909, І see a para- 
graph to the effect that the local government here is to 
introduce & Bill during the next session of the L.C. to grant 
facilities for the establishment of wireless telegraphy in the 
Colony. 

This is a trifle inaccurate ; the facts of the case being that 
a Bill is to be introduced empowering the Governor in 
Privy Council to deal with applications to erect and work 
wireless telegraph apparatus in the Colony, which puts 
another complexion on the matter. 

Geo. A. Rock, 
Superintendent, 
Direct West Indies Cable Co., 
Kingston, Jamaica, 
December 22nd, 1902, 


The Sugden Boiler. 


Referring to the letter from Mr. J. C. Stewart, which 
appeared in your issue of the 2nd inst. respecting the Sugden 
boiler, one or two pointe are raised which call for ex- 
planation. 

As regards superheating, the illustration in your issue of 
the 19th ult. shows a superheater fitted to the boiler ; this, 
however, is an accessory, and is only supplied as such. Ifa 
superheater is not required, the stop valve is placed on the 
steam receiver in accordance with usual practice. The 
method referred to by your correspondent of placing a super- 
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heater on alternate boilers is sometimes adopted in installa- 
tions where a high degree of superheat is not required.. 

With respect to enlarging the area of the header con- 
nections with the steam drum so as to equal the combined 
area of the water tubes, this, as you point out in your 
editorial note, would make & cumbersome connection. 
Within certain limits the restricted outlet does not unduly 
retard circulation. The point raised, however, is a very im- 
portant one, and indicates the serious disadvantage of 
adopting long headers having numerous tubes, which, while 
making a cheap boiler, results in defective circulation and its 
consequent evils. 

It may be observed, given the same length and section of 
header, and the same number of tubes, that a straight header 
will admit of much greater freedom as regards circulation than 
см. be obtained through the tortuous course of а staggered 

er. 


180, Fleet Street, Е.С. 


T. Sugden. 


Speedy Tramcar Erection. 


What is the largest number of tramcars completed in a 
given time ? 

The speediest piece of work I have been on was at Bristol, 
where our gang erected and painted trucks, mounted 270 
motors, removed all wheels and axles to test truth of wheels, 
and replaced over 100 wheels by new ones ; fitted slipper 
brakes ; mounted car bodies of 135 cars in exactly three 
months (July to October, 1900)—an average of 10} cars 
eich жеек during 18 consecutive weeks. 

The speediest part of that work was receiving 50 con- 
trollers one Saturday afternoon, mounting them, and con- 
necting up cables, and putting 25 cars into service trials 
witbin 40 hours. 

I have worked for other firms since, but never turned out 
more in the same time. Mr. Heppell was in charge of this 
car work, and if he sees this he will confirm my statementa. 


J. William Smith. 
Gloucester, January 2nd, 1908. 


ELECTRICITY ON TRUNK LINES. 


Тнв New York Electrical World, in a recent editorial, discussed an 
article contributed by Cornelius Vanderbilt to the North American 
Review. It was a study of the above subject from the standpoint of 
the railway manager. It must be remembered that, aside from his 
official status, Mr. Vanderbilt is an engineer whose opinion must 
command respect. In this case his views are singularly conservative 
and sane, and while the electrical engineer may find some items 
for criticism, he will, in the main, agree that the conclusions are 
sound. Roughly to summarise the points of the paper, Mr. Vander- 
bilt divides the total expense as follows: Cost of unit weight of 
fuel, useful work realised per unit, cost of handling trains, cost of 
repairs to machinery, ссв of repairs to roadbed. Ав to the first item, 
he finds approximate equality for electric and steam operation, save 
in isolated cases where low grade fuel of water power can be 
economically used for the electric stations. Іа work realised per 
unit of fael, the result is nearly a stand-off with perhaps a slight 
advantage in favour of electricity. Cost of handling trains should 
not vary with the motive power, since no hands could be dispensed 
with safely in electrical driving. As to repairs on machinery, the 
r total amount in electrical equipment would offset, or 
more than offset, any intrinsic gain in favour of the motors, 
and in repairs to roadbed. Appearances indicate little difference, 
although the third rail, if used, would be an additional item of 
maintenance. When it comes to tbe cost of equipment Mr. 
Vanderbilt considers that on the two systems the cost of rolling 
stock, including motors and locomotives, would be about the same, 
leaving the electric generating and distributing systems as addi- 
tional items of expense which must justify their existence by 
increasing the power delivered per unit cost of fuel. The possi- 
bility of doing this is held, very properly, to depend on the density 
of traffic on the road, which Mr. Vanderbilt considers to be very 
rarely great enough on trunk lines, if ever, to give electric operation 
the advantage. | 
Mr. Vanderbilt fully recognises the advantages that may be gained 
in handling a dense passenger traffic by electric trains, but he is 
bere discussing the desirability of electric traction in the general 
service of "trunk lines." In this paper he has put his finger with 
unerring instinct on the weak point of electric traction on a large 
scale, viz., the losses and expense in the transmitting and dis- 
tributing system when dealing with traffic of small or moderate 
density. He falls into the error common among those who are not 


practically familiar with electric power transmission of somewhat 
overestimating the losses in the line, and thus exaggerates one factor 
in his estimates, but not by an amount which at the present time 
vitiates his conclusions. The loss from prime mover to driving- 
wheel is indeed the most serious obstacle to electric traction on a 
large scale. When traffic is very dense, this loss is relatively of 
much less importance than elsewhere, and may be far outweighed 
by the undoubted advantages of electric driving, but it is certain 
that this loss is one which engineers should strive assiduously to 
reduce. The major part of it, however, generally lies between the 
step-down transformers and the driving-wheels, rather than on the 
side towards the prime mover. All the recent experiments have 
been directed to the reduction of this fraction of the loss, either by 
the use of alternating motors, poly phase and other, or by employing 
rotary converters or motor-generators on the locomotives, thus 
doiog &way with the extensive low-tension distributing system. 
Obviously this procedure is not merely an extension of ordinary 
trolley practice, but a direct attack along a new line on the more 
serious problems of the art. 

As Mr. Vanderbilt very properly points out, trunk line conditions 
are not to be properly met by a mere extension of ordinary trolley 
lines, and the more fully this fact is understood, the better for electric 
traction in general. As we have many times pointed out, there isa 
large class of interurban roads which must, in many of their relations, 
be classed with ordinary railroads, and yet there is a very wide 
distiuction between even these and the big trunk lines which 
derive, and must continue to derive, a very large proportion of their 
revenue from hauling the country's freight. There is every reason 
to believe that electric traction will steadily increase, and that it 
will yearly assume a more serious position in general railroad work, 
but this is far from asserting that the locomotive will soon be a 
back number. And there is good ren · on to believe that the loco- 
motive is capable itself of very considerable improvements. As a 
result of the Zossen tests, a determined effort is being made to 
produce a locomotive especially suited to very high speeds, and the 
results will throw considerable light on the improvements that*may 
fairly be expected. 


THE PRICE AND METHODS OF CHARGING 
FOR ELECTRICITY. 


By A LEGAL CONTRIBUTOR. 


Онв of the most important branches of the law relating to elec- 
tricity is that which deals with and prescribes the method whereby 
the supply company sball charge the consumer for current. With 
the constant improvement in the methods of supply, and the 
important discoveries which yearly lead to more economical 
methods of producing and transmitting electricity, undertakers 
often find it necessary to apply to tbe local authority or the Board 
of Trade for power to vary the terme of their original contracta with 
consumers. It may become expedient to effect a considerable 
change in the pressure of the current supplied. To double the 
voltage of electricity may be economy of the highest order, but it 
must render useless a large number of incandescent lamps belong- 
ing to consumers, Who, then, is to defray the cost of providing 
new lamps? 

Again, tbe supply company may consider it desirable to change 
over from the continuous to the alterrating-current system. An 
alternating current cannot, as a general rule, be used for motive 
purposes. Who isto compensate the coasumer for having to shut 
down his motor-driven mill, or who will defray the cost of 
exchanging continuous-current motors for machines which will co- 
ordinate with, and be capable of being worked by, the alternating 
current of the street mains? 

One other aspect of the cas» presents itself. The undertakers may 
desire to vary the terms upon which they supply their current to 
the public. The price of coal, the price of labour, and many other 
agencies operate to render the economic price of electricity a 
fluctuating quantity. Regulations must therefore be provided 
whereby the price may be varied from time to time 

It is necessary to see how far the Electric Lighting Aots have 
provided answers to the foregoing questions. 

Those parts of tbe Electric Lighting Acta to which reference 
should be made are as follows:—It is enacted by Sec. 19 of the 
Act of 1882 that, where a supply of electricity is provided in any 
part of an area for private purposes, then, except in so far as is 
otherwise provided by the terms of the licence, order or special Act 
authorising such supply, every company or person witbin that part 
of the area shall, on application, be entitled to a supply on the same 
terms on which any other company or person in such pert of the 
area is entitled in similar circumstances to a corresponding supply. 
This section, which follows the precedent of the Gasworks Clauses 
Act, 1871, Sec. 11, and the Waterworks Clauses Act, 1847, Sec. 53, 
makes tbe supplying of electricity practically compulsory, but tbe 
provisions of tbe Electric Lighting (Clauses) Act ot 1899, which are 
identical with the form of provisional order hitherto in common 
use, make certain regulations as to supply which ease the burden of 
the company. 

By Clause 27 of the Schedule to the Act of 1899, which is now 
incorporated with every provisional order, undertakers (e.g., the 
supply company) are bound, upon being required to do so by the 
owner or occupier of any premises situate witbin 50 yards from any 
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distributing main of the undertakers . . . . . to furnish and lay 
any electric lines that may be necessary for the purpose of supply- 
ing the maximum power to which the owner or occupier is entitled. 
The cost of any electric line to be used for conducting the current 
from the mains to the consumers’ premises is to be borne by the 
supply company if it is only 60 ft. in length. The expense of pro- 
viding additional wire shall, if the undertakers so require, be 
defrayed by the owner or oocupier. The most important provision, 
from the undertakers’ point of view, is contained in Clause 27 
(2) (b), which provides that every owner or occupier of premises 
requiring a supply of energy, if required by the undertakers, must 
enter into a written contract with them to continue to receive and 
pay for a supply of energy for a period of at least (wo years of such 
an amount that the payment to be made for the supply, at the rate of 
charge for the time being charged by the undertakers . . . . shall 
not be less than 20 per cent. per annum on the outlay incurred by 
the undertakers in 1 providing any electric line required under the 
section. The undertakers are also empowered (by Sec. 3) to 
demand security for the payment of all moneys to become due in 
respect of such supply ; and in default of security being given they 
may discontinue the supply of electricity. By Clause 27 (5)the 
undertakers are relieved from the obligation to provide any supply 
unless they are reasonably satisfled that the electric lines, &c., on 
the consumers’ premises are in good order and condition.: The Board 
of Trade regulations go further than this. It is provided by 
В. (41) that the undertakers shall not connect the wires and fittings 
on a consumer's premises with their mains unless they are reasonably 
satisfied that the connection will not cause leakage exceeding үс 
part of the maximum current supplied to the premises. 

The Price of Electricity.—Regulations as to the price of electricity 
are to be found in Becs. 31 and 32 of the Schedule to the 
Electric Lighting Clauses Act, 1899, and the rules issued from time 
to time by the Board of Trade. The material provisions of the Act 
of 1899 are as follows:—By Sec. 31 (1) it is provided that the 
undertakers may charge for energy supplied by them to any 
ordinary consumer (otherwise than by agreement)—(a) By the 
actual amount of energy so supplied; or (b) by the electrical 
quantity contained in the supply; or (с) by such other method as 
may for the time being be approved by the of Trade. 

The exact prices which may be charged are now set forth in the 
Fourth Schedule to the Form of Provisional Order published by the 
Board of Trade in 1899. In the Schedule the term “unit” means 
the energy contained in a current of 1,000 amperes flowing under an 
H. M. F. of 1 volt during the bour. When the undertakers charge by 
actual amount, they are entitled by Bec. 1 of the Schedule to charge 
at the following rates per quarter: For any amount up to 20 units, 
13s. 4d. ; and for each unit over 20 units, 8d. Where they charge by 
the electrical quantity in the aupply, they shall be entitled to charge 


, according to the rates set forth in Bec. 1 of the Schedule, the 


amount of energy supplied to the consumer being taken to be the 
product of the electrical quantity and the declared pressure at the 
consumers’ terminals as may be declared by the undertakers under 
the Board of Trade regulations. The standard or declared pres- 
sure at congumers' terminals is also provided for by the Board of 
Trade regulations under the Electric Lighting Acta, 1882 and 1888, 
Sec. (B), Bub-Sec. 4—8. Should any consumer at any time object 
to the method whereby he is charged, he may by one month's 
notice require the undertakers to charge him at their option either 
according to methods (1) or (2). [See Sub-Bec. (2)]. 

The result of this sub-section is that the option lies with the 
undertakers, and the consumer has in reality very little power. 
Suppose, for instance, the majority of the consumers in a district 
were charged according to electrical quantity, an application by 
one or two to charge according to “actual amount" could appa- 
rently be refused. 

It is provided by Sub-Sec. (3) that before commencing to supply 
energy through any distributing main for the purposes of general 
supply, the undertakers shall,if the local authority are not them- 
selves the undertakers, give notice to the localauthority, and if 
the local authority are themselves the undertakers, by public adver- 
tisement, by what method they propose to charge for energy sup- 
plied through that main; and where the undertakers have given 
any such notice, they shall not be entitled to change that method 
of charging except after one month's notice of the change has been 
given by them, if the local authority are not themselves the under- 
takers to the local authority, and in any case to every consumer of 
energy who is supplied by them from the main. 

The foregoing section applies merely to the method of charging. 
As we shall presently see, undertakers must not change the pressure 
of their supply without giving due notice to the public. 

The prices to be charged by the undertakers for energy supplied 
by them must not exceed those stated in that behalf in the Special 
Order, or, in the case of a method of charge approved by the Board 
of Trade, such price as the Board of Trade determine on approving 
the method [Electric Lighting (Clauses) Act, 1899, Schedule 
Sec. 32 (1)]. 

Power to alter the original price to be charged for electricity is 
vested solely in the Board of Trade. The section which confers 
this power upon the Board is as follows :— 


Provided that if, in a case where the local authority are not themselves the 
undertakers, either the local authority or the undertakers, at any time after the 
expiration of seven years after the commencement of the Special Order, make 
в representation to the Board of Trade that the prices or methods of charge 
stated in the Special Order or approved by the Board of Trade ought to be 
altered, the Board of Trade, after such inquiry as they may think fit, may make 
an order varying the prices or methods of charge stated in the Special Order 
or so approved as aforesaid, or substituting other prices or methods of charge 
in lieu thereof, and the prices or methods of charge so varied or substituted 
shall have effect on and after such day as may be mentioned in the order, as if 
they had been stated in the Special Order: Provided also, that the prices and 
methods of charge for the time being in force may be altered in like manner at 
any time after the expiration of any or every period of seven years after they 
wore last altered. 
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Authority to alter prices is thus vested in the Board of Trade, 
whereas the local authority has power to deal with and alter the 
standard preesure, subject to an appeal from their decision to the 
Board of Trade. (See Rule 6 of the Regulations of 1896.) 

From a consideration of this somewhat complicated section, it 
becomes evident that undertakers cannot arbitrarily change the 
price of electricity. The provisions of the section have not often 
been called in question. This may be accounted for by the fact 
that the tendency in recent years has been for undertakers to lower 
rather than to raise the price of their current. 

Pn of the foregoing provisions of the Electric Lighting Acts 
& e 


Penalties for Failure to Supply.—By Clause 30, the undertakers 
are made liable to a penalty not eaceeding 40s. for each day on 
which they make default in supplying electricity. A glance at the 
above enactments will show the exact position of the supply com- 
pany. Nothing is said in any statute which can be taken as 
excuaing them from supplying to consumers who have itheir own 
plant, or to customers who, for their own convenience, only require 
an intermittent supply. | 

The foregoing provisions make it clear that undertakers must 
supply their current without fear or favour to all consumers within 
their district. As & matter of practice, in order to secure the 
custom of persons residing at some distance from the mains, the 
ompa will often defray the entire cost of connecting 

es. 


Raising the Price.—The question as to whether an electrical supply 
company can raise the price of electricity without notice has arisen 
in the case of gas supply, In the Commercial Gas Co. v. The 
Mayor, &c., of Stepney, the defendants were summoned to obtain 
payment of the sum of £917 8s. for gas supplied. It appears that 
by the Commercial Gas Co.s Act of 1875, Bec. 53, the company 
were allowed to raise the price of gas if the rate of dividend be 
reduced. The defendant Corporation paid less than ordinary con- 
sumers, and when the company raised the price to the latter, the 
parish price was not increased. It was contended on behalf of the 
defendants, that inasmuch as they were under a quarterly agreement 
with the gas company, they were entitled to notice of any altera- 
tion in the price. 

In the course of his judgment, Mr. Mead said that he had come 
to the conclusion that under the agreement the gas company had 
no right to raise the price of gas without reasonable notice. If 
they wanted to raise the price, then they ought to have given 
the local authority reasonable notice to put an end to the 
existing agreement. All the sections which had been quoted, 
when taken together, pointed to a special agreement as to 
the sum which the company were to charge to the local authority. 
[See the Times, January 24th, 1901.] This case is only impor- 
tant to electrical supply companies in so far as it affects their 
right to charge an increased price for their current. Unless 
very special provisions are inserted in the private Act of an 
electric lighting company, it seems that they are not at liberty to 
vary the terms upon which they supply electric current upon every 
occasion. Such alterations can only be made if a local authority or 
the undertakers, at any time after the expiration of seven years after 
the commencement of the order, make a representation to the Board 
of Trade that the prices or methods of charge stated in the schedule 
or approved by the Board of Trade ought to be altered, the Board of 
Trade, after holding an inquiry, may make an order varying the 
prices. The price to be charged for energy supplied to public 
lamps must be settled by agreement between the local authority 
and the undertakers, or in case of difference, by reference to arbi- 
tration, regard being had to the circumstances of the case, and the 
distributing or other mains which may have been laid for the pur- 
pose, and the prices charged to ordinary consumers in the district. 
There does not seem to be any machinery in the Electric Lighting 
Acts to enable a question of this kind to be re-tried. 

There is no reason to think that the magistrates would decline to 
apply the above principle to the case of electricity supplied under 
special agreement. 


Pressure of the Current.—A notable feature of all the provisions 
above referred to is the absence of any clause providing for the 
pressure at which electricity ів to be supplied. This important 
subject is dealt with in the Board of Trade Regulations. 


Failure to Supply.—If the company make default in supplying 
electricity, the question arises whether proceedings at law would 
avail the consumer, either in addition to, or in substitution for, the 
recovery of a penalty provided Ly Statute. This problem has not 
yet arisen, so far as we are aware, in relation to the supply of elec- 
tricity, but it has been frequently discussed in connection with gas or 
water supply. The result of the decisions may be said to be that wherea 
duty is cast by statute upon a company or person, and penalties are im- 
posed for failure on the part of the company to perform that duty, 
the company are only liable to pay penalties [Atkinson v. Newcastle 
Waterworks Co., 2 Ex., D. 441]. Now it is clear that under the 
Electric Lighting Acts, 1882— 1899, an electricity supply company 
are bound to furnish their current without favour or distinction to 
all persons within their district, and it ie also clear that they 
become liable to penalties in case of refueal. Hence the juris- 
diction of the courta is ousted. It might be argued that in many 
cases а company have bcen held liable both to penalties and to an 
action, but a reference to those cases will show that the double 
remedy is only available in respect of the commission of Acta which 
the company are prohibited from doing or suffering to be done. Thus, 
in Goodson v. Bunbury Gas Consumers' Co. [75 LT 251], it was held 
that an action would lie for nuisance which resulted in an injury to 
the plaintiff whem driving through the streets, although the com- 
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pany were also liable to penalties under the Gasworks Act 
[10 V., c. 15]. | | 

In supplying current to any local board, the supply company 
should remember that by the Public Health Act, 1875, Bec. 174, 
Bub-Sec. 2, “Every such contract ghall ify some 
pecuniary penalty to be paid in case the terms of the contract are 
not duly performed." It has been decided in a police court that a 
contract for the supply of electric lighting for streets comes within 
this clause, and that in the absence of such a clause the com 
cannot recover the price of electricity supplied. [British Insulated 
Wire Co. v. The Prescot Urban District Council, August, 1895. | 

Intermittent Supply.—Although an electric lighting company are 
bound to furnish an intermittent supply if so required by their 
consumers, there is nothing in the Acts which enables them to 
compel a consumer to take an intermittent supply. 

Moreover, it is provided by Sec. 18 of the Electric Lighting Act, 
1882 (45 and 46 Vic. cap. 56), that undertakers shall not be 
entitled to prescribe any special form of lamp, &c., to be used by 
any company or person, or in any way to control or interfere with the 
manner in which electricity eupplied by them under that Act, and 
any license, order, or special Act is used. It should be remarked, 
however, that this section prohibits a consumer from using his supply 
in such a way as to interfere with the supply to other consumers, 
but the demand for an occasional supply could hardly be brought 
within the mischief, to the suppression of which this part of the 
section applies. Assuming the consumer uses the minimum amount 
of energy in the course of the year, or, at any rate, pays for the 
minimum amount which he undertook to purchase by his agree- 
ment with the company, he may avail himself of the supply of 
energy as little as he chooses. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEE ENDING JAN. 7TH, 1902. WEEK ENDING JAN. бтн, 1903. 


Adelaide. Teleg. mat... Value £79 Adelaide .. is . Value £47 
Alexandria .. a М" . 707 Alexandria .. ve ee .. 404 
Am ее ee ee ee ие nace ene ae ee өө ee 18 
kok eo. ee oe ee ang 0 ee ee ee ee 310 
Bombay ae oe eo ee 44 Beira. oe ae ae eo 28 
$i 'Teleg. mat. .. .. 68 Bombay  .. és o S 176 
Brisbane. Teleg. mat... .. 156 = Teleg. wire . 143 
Calcutta ee ee ee ee 2,188 i Brisbane oe ee . oe 164 
a Teleg. mat .. 194 Buenos Ayres vx ds oe 298 
Canada (ria the States) . . 145 Caloutta sè 82 1,477 
Cape Town .. se ss .. . 198 » Teleg. wire... oo 220 
Colombo ve T „ 217 Canada, ría U.S. .. z: - 48 
T T es . 690 Cape Town. is ate S 558 
East London ee và . 494 " Teleg. mat. oo 446 
T Teleg. wire .. 485 Channel Islands .. аж vx 89 
Fremantle .. čs sa . 154 Christiania .. P oe . 180 
vs Teleg. mat. oe 81 Colombo... vi as .. 191 
Genos an ae è$ 85 Copenhagen. Teleg. cable 35 
Gibraltar oe ee oe ee 45 Durban ee ee ee ое 1,253 
ag Teleg. buoys .. 126 ” Teleg. mat. . . 1,6 
Hobart ae ve . 298 Foroados ee 6s is 40 
Kobe. Elec. cable .. 1,602 Fremantle. б» sa ee 181 
Lyttleton .. E x es 80 140.098 s es 82 
Madras e» oe es . 340 Lisbon 7 
Melbourne .. ie as .. 656 Madras 10 
Perth oe ee ee ee 60 Malaga e 7 
Port Elizabeth .. és ee 118 Malta А 2 11 
Rangoon .. T ee . J6 Melbourne .. - . 1,154 
Rio Grande do Sul ee a 48 Nagasaki. Teleg. cable . 1,442 
Rio de Janeiro ws - 81 Nordenham. Teleg. cable  .. 8,067 
Rotterdam. Teleg. wire aa 40 North Atlantic. Teleg. cable. . 16,560 
St. Petersburg as vá 25 Oporto ©» as ii T 6 
Santos. Teleg. mat. .. 189 Ostend T - ee . 160 
Shanghai .. v» T oe 148 Perth.. us 806 
Singapore А Port Elizabeth 266 
Sydney 510 Shanghai .. ee 61 
Tokio . Singapore . 104 
Trinidad 2x T is 26 Sydney ey zi 886 
Valparaiso .. be vs T 60 T Teleg. cable 658 
Wellington. Teleg. mat. 550 Tokio.. 9 .. s . 34 
Yokohama .- $a ka . 8,069 Vera Cruz .. . 1,084 
i 'Teleg. mat. 98 Wellington .. . v 197 
Yokohama .. T T oe 144 
Total 414, 540 Total £93,739 


Foreign Goods Transhipped. 


| Cape Town. Elec. lamps Value 217 


Rosling & Fynn, Ltd.—An extraordinary meeting of 


the sbareholders of Rosling & Fynn, Ltd., was held at the offices of 
the company on Friday morning last to deal with the matter of a 
circular which had been issued by Mr. Rennie Lord, the secretary, 
informing tbe shareholders that the trustees of the debenture 
bolders had taken possession of the assets of the company and 
giving notice of the two following resolutions :— 

1. That it has been proved to the satisfaction of the company that 
it cannot, by reason of its liabilities, continue the business, and that 
it is advisable to wind up the same, and that the same be wound up 
accordingly. · x 

2. That Mr. Wm. Martello Gray, of District Bank Chambers, 
Bradford, be appointed liquidator for the purpose of winding up 
the affairs of the company, at such remuneration as shall be fixed by 
the meeting, and with such persons, if any, as shall be appointed by 
the meeting, to act as a committee of inspection. 

The meeting was well attended, and, these resolutions having 
been passed after a discussion occupying about two hours, the com- 
pany will be wound up voluntarily in due course. A meeting of the 
creditors is to be held shortly to consider means of continuing the 


business under new proprietorship, and a notice has been issued 
offering the works for sale. It is understood that the com- 
pany’s difficulties have been caused solely by the length of time for 
which the busineas was unproductive owing to the removal from 
Trafalgar Street to the new works at Thornbury, premises which, 
together with the up-to-date plant therein, represented a value of 
nearly £30,000. In ford a considerable local interest attaches 
to the future of the undertaking, because this city has suffered 
greatly in the past from a too complete concentration of its capital 
and energy upon the staple textile industry, and the uprising of elec- 
trical undertakings was looked upon as one of the most hopeful 
developments in the direction of giving greater variety to the city's 
industries. It was decided to appoint a committee of inspection 
consisting of three members. Two have already been appointed, 
these being Mr. Percy Rosling, chairman of the directors, and Mr. 
Andrew C. Fox, representing the Bradford Old Bank. The third ie 
to be appointed at the meeting of the company’s creditors. 

Mr. T. R. Ronald, general manager of the Law Guarantee and 
Trust Society, Ltd., is acting as agent of trustees for the debenture 
holders, in the default of this company. Не notifies that all orders 
for goods to be supplied to Rosling & Fynn’s works must be signed 
by himself or his agent, Mr. R. Е. W. Fincham. 


Fine Measuring Machine.—The accompanying illus- 
tration shows the 12 in. size of the fine measuring machine of the 
Newall Engineering Co., of 36, Featherstone Street, E.C. It 
consists essentially of a stiff bed casting, supported on three 
feet, and carrying two headstocks. One of these carries the 
divided index wheel and vernier plate. This is so arranged with 
the measuring screw that a reading such as ‘8543 will be 
read as follows:—The 8 is read on the projecting horizontal bar 
above the wheel. Itisthe highest figure uncovered by the slide. 
The 5 is read on the division on the right-hand side of the wheel, 
and the 4 from the left hand side. In both cases it is the highest 
figure exposed past the zero on the vernier. The last figure can be 
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easily read from the vernier by the usual method. The other head- 
stock carries the anvil piece, and this presses upon a system of 
levers in & rectangular brass box seen at the back end of the anvil 
headstock. A movement of one-thousandth part of an inch causes 
the two needle pointers in this comparator box to move 1 in. 
relatively to each other. These needles enable every piece to be 
held at a uniform pressure between the points so that there is no 
need for the usual “feeler” of the ordinary machine. In its 
simplest form this machine is used to compare gauges with standard 
gauges, and it is employed by the Newall Co. to compare the limits 
of their limit gauges. (See ELECTRICAL. Revinw, August 1st, 
1902.) By the addition of a divided standard bar and microscopic 
reading carrier, the machine may also be made to serve for general 
measurements, and for originating new work as well as for com- 
parisons. The comparator needle box is a particularly useful and 
ingenious device. 


Stromness Hotel.—The most northerly installation of 
electric light in Great Britain is in the Orkney Isles. Gas and 
n have been rivals in Orkney for the past few years; but as 
gas coste from 6s. to 8s. per 1,000 cb. ft., it cannot be adopted as the 
universal light. About a year ago the first electric light was 
switched on at the Stromness New Hotel, Orkney. The installa- 
-tion is attended to by a young Orcadian, who never saw electric 
light before, and it has been maintained without a hitch throughout 
the year. The power is obtained from a Campbell oil engine, 
whose extreme power limit does not exceed that of the generator ; 
owing to this the dynamo cannot be over-loaded. It is also impos- 
sible to jerk the accumulators, as the current is switched on and off 
by degrees not exceeding 6 amperes each step. Another feature is 
the ventilation of the wiring so that no damp can lodge in the 
tubes. The back connections of main switchboards and distributing 
boards, wiring and junction boxes can all be got at instantly, and a 
rewiring could be carried out without interfering with the visitors 
at the Hotel. The arrangement of the installation was designed by 
Mr. J. A. Liddle, of 28, Rutland Street, Edinburgh. Stromness 
Pier is lit with arc lamps supplied with current from the Hotel 
plant, which also supplies private villas to its full output. 


62 | THE ELECTRICAL REVIEW. [Vol. 52. No. 1, 811, JANUARY 9, 1903. 


Calendars and Catalogues. — From Messrs. J. 
HALDEN & Co., of Manchester, we bave received a wall calendar 
with very plain figuring and monthly sheets, each of which has a 
list of one or other of the firm's specialities in drawing office 
materials. 

A show sheet for the wall has been issued by Messrs. M. WESTON 
AND Co, of Birkenhead. It shows some excellent photograpbic 
views of the works where the Weston standard arc lamps are made. 
The firm claim to bave been manufacturing arc lamps since 1874. 

A large wall show list with calendar for the year has come to 
hand from the New BRorHERTON Tuss Co. The company’s special 
" Excelgior" electrie wiring conduits and fittings, &c, therefor are 
Miustrated. 


The Prometheus system of electrie cooking and heating is very 


fally illustrated, and prices are given, in a new list just issued by 
the BRITISH PRowETREUS Co, Lrp., of 18, London Road, Kingston- 
em-Tbames. The company has purchased the patent rights of the 
system for this country, and, we are informed, has equipped special 
plant for turning out the apparatus. It is its intention to hold 
large stocks in all standard voltages. 

The EASTEBN AND ASSOCIATED TELEGRAPH Co.'s bave again 
brought out their useful pocket nute book with calendar, also a list 
of telegraph rates, telegraph stations at home and abroad, tide 
table, and other information of interest to telegraph men. The list 
of dates of important events which have occurred in the world of 
cable telegraphy, also the handy map of the companies’ systems, are 
good features of the book. 

A small illustrated list of electric paper machinery has been 
issued by Messrs. Н. V. KBAMEB & Co., of Lower Weston, Bath. 
A number of motor-driven machines employed іп a paper mill 
power transmission installation are shown, fur which class of work 
Messrs Kramer have introduced а new variable speed motor. 

The ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., has sent us 
one of its No. 21 circulars, giving particulars of the Stellite“ dis- 
tribution system. This list has been so arranged as to illustrate all 
the combinations uaually required, and in each case the price per 
way is stated, thus enabling any intending purchaser to see at a 
glance exactly what will be the cost of his requirements. Copies 
of the list will be «eut on application. 

The GENEBAL ELECTRIC Co. (1900), Lro., have sent us a copy of 
their new Circular No. 0 1015, dealing with portable accumulator:, 
hand lamps and electrical accessories for motor-ears. The cata- 
logue represents ап endeavour to embody all the articles which the 
G. E. Co. manufacture suitable for various forchs of motor-cars, and 
also for purposes where portable lights are required. The varioua 
forms uf pocket and portable accumulators for use with their small 
electric lamps have been standardised, and they are listed. The 
“ Batten ” rectifier for use on alteraating current mains, and a small 
motor-generator for reducing the pressure on continuous current 
mains are shown, and both devices are capable of dealing with the 
current required for portable accumulators. The motor-car acces- 
sories include a large variety of articles, from sparking plugs and 
ignition cells to various forms of useful accessories. The company's 
Circular No. S. 1,020 is а new lamp list, in which they have em- 
bodied all the latest ty pes of Robertsun lamps. The prices have been 
reduced owing to the company’s increased manufacturing facilities. 
High and low voltage lamps, tramcar lamps, Sunshine" lamp for 
street lighting and shop windows, also crinkled and plain flame, 
tubular and other lamps are illustrated. In the high voltage lamps 
they are making а tube seal form of bulb, which they claim has con- 
siderable ad vantages over the older form. 

The ELECTRICAL TRADES SuPPLYy, Lrp, of Birmingham, has sent 
us an excellent new catalogue cover, into which to insert their lists 
and leaflets as they are issued from time to time. It is a very neat 
thing, and is well worthy of a place on the desk of electrical engi- 
neers aud buyers of electrical goods. We have al«o received a few 
of the company's price sheets of switches, electric fittings, acces- 
sories, Nerust lamps, &c.; others are in the press. 

We welcome a very neat and convenient little standing calendar 
for the year 1903 from the ELECTRICAL SuPPLY Co., of Hatton 
Garden, to take the place of the one received from them last year, 
and which, by the way, ha3 done excellent service. 

М кѕѕвѕ. D. GinsoN & Co., of 360, Kingsland Road, N., have 
brought out an illustrated circular of their various switchwork. 


 Maxim's.—On Friday last the employés from the Incan- 
descent Lamp Works of the Sir Hiram Maxim Electrical and 
Engineering Co, Ltd, beld their annual social evening and dance 
at the St Peter's Institute, Buckingham Palace Road. Sir Hiram 
and Lady Maxim were among those present Sir Hiram Maxim, in 
а thort speech, said that if the company’s business inc eaeed during 
the comiog 12 months as it had during the past, they would on the 
next similar occasion need a much larger hall than the already large 
one they were in. 


For Sale.— (Darwen). Two complete sets Meldrum 
Koker stokurs with forced draughts. See our advertisement pages 
this week. 

The Belfast Corporation wants offers for second-hand plant as 
follows :— Four 120-1. P. gas eugines, four 57 6-KW. dynamos, two 
60-1. H.P. gas ег gines, two 26 '4-K W. dy namos, aud two spare armatures. 

An electric fittings and brass foundry business in Birmingham, 
and the electrical engineeriug works of Messrs. Rosling & Fynn, Lia., 
Brad ford, are to be sold, both by private treaty. See our 
advertisement pazes this week. 


Eutertaiument.— The annual tea and entertainment for 
the wives and children of the employés at Messrs. Crompton & Co.'s 
works took place at the Corn Exchange, Chelmsford, on Saturday 
evening. Over 1,100 sat down to tea. 


Trade Announcements.—The registered offices of the 
Amazon Telegraph Co., Ltd., have been removed to 42, Old Broad 
Street, Е.С. Mr. Edmund Petley, F.C. I. S., has been appointed 
secretary. 

The firm lately trading as E. Opperman, engineer and gear 
cutter, 13, Abemarle Street, Clerkenwell, E.C., will in future be 
known as Oppermann & Sons. 

Meesrs. Rowland Carr & Co. have opened a showroom at 6—8, 
Lime Street Square, E.C., where many specialities for electric tram- 
way and lighting work are on view. "These include c.i. cable hangers, 
ernamental traction pole bases of various sizes, tramway switch pillars, 
arc lamp pillars and conduit sections; also roadway and pavement 
boxes, cut-out, joint and network boxes. The Trinidad bitumen 
and joint-box compound, for which Messrs. Carr hold the sole 
agency of the Asphaltic Co., and which is heing supplied toa large 
num ber of electricity supply works in the United Kingdom, is also 
in evidence. The trade will be welcomed at this new showroom. 

Messrs. Howard Jones & Co. have commenced business as electric 
"ee battery experts and analysts at 68, Birmingham Road, West 

rom wich. | 


Books Received.—'* A Course of Simple Experiments in 
Magnetism and Ele tricity,” by A. E. Munby. London: Macmillan 
and Co., Ltd. 1903. 1s. 6d. у 

“The Practical Electrician's Pocket-book for 1903," edited by 
H. T. Crewe. London: S. Rentell & Co., Ltd. 18. and 18. 6d. 

"Municipal Trading." Paper by Hon. Vicary Gibbs, M.P. 
Industrial Freedom League, 53, Parliament Street, S. W. Gd. 


Bankruptey Proceedings.—A receiving order has been 
made on the petition of a creditor against A. E. Pemberton (Sale 
Electrical Co., Manchester). 

First meetings aud public examination in re W. Scholes (Scholes 
and Bon, electrical engineers and contractors, Manchester), are to be 
held on January 14th and February 9th respectively. 


Dissolutions and  Liquidations.—Creditors of the 
Electrical Copper Co. must send particulars of debts, &c., to Mr. G. 
Revert, liquid«tor, 75, Gracecburch Street, E. C., by February 4th. 

Mesers. Н. Birch and G. К. Spivey (G. Spivey & Co., electrical 
engineers, Dewsbury) have dissolved partnership. Mr. Spivey will 
attend to debts. 

The Simplex Electric Tramway Conduit Syndicate is to meet on 
February 3rd at Liverpool to hear an account of the liquidation from 
Mr. Ben Cookson. 

January 17th is the last day for receiving proofs (J. H. Hilton, 
7, Lothbury, E.C.) for intended dividend in re Harry South & Co., 
Ltd , London. | 


Private Lighting Plants.—Messrs. R. J. Nicholson 
and Co. have just completed a house lighting installation for Mr. 
Archibald, of Nunthorpe, near Middlesbrough. The plant consisted 
of an oil engine, dynamo and storage battery. By means of a 
friction clatch, the engine drives a small pump for drawing water 
from a well and forcing it to the cistera at the top of the house. 
The engine is by Campbell, the dynamo by Crompton, the battery 
by the Chloride Electrical Storage Co., Ltd., and the board was 
built by the contractors. The same firm also put in a complete 
house plant for Mr. Maude at Burton-in-Lonsdale a short time ago, 
the motive-power in this case being water; this was the third of 
these plants laid down within the last few months by the firm, who 
make n speciality of country house planta. 


Ebbw Vale Collieries.—Messrs. Doherty & Donat, of 
Manchester, last month received the order for one of their Zschocke 
patent double chimney water-cooling towera, having a capacity of 
320,000 gallons per hour, for erection at the above collieries, 
through Mesars Thornton & Crebbin, of Bradford, who are supply- 
ing the complete condensing plant. This brings the total of Mesers. 
Doherty’s orders received during the year 1902 for their patent cool- 
ing plant to over 40,000 н. 


Fire.— Early on Saturday morning a fire occurred at the 
premises of Mr. R. W. Ashley, electrical engineer, of Nottingham. 


New Turiu-switch.—We have received from Mr. C. 
Garoett, borough electrical engineer of Darwen, a model of a new 
turo-switch, designed by a resident of the town. Tne movement is 
ingenious, consisting of a spring-link loose-handle motion, which 
gives rapid make-and-break, and cannot be left or held in the inter- 
mediate position. The length of break, provision for tixing the 
leads, &:., are satisfactory. Ia its present form it appears likely to 
be somewhat costly, but the action is excellent, and perhaps the 
construction can be cheapened. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.— The Corporation E. L. works are to be 


opened, and tne supply of electricity commenced, on January 29th. 


Batley.— The T.C. has declined to consent to powers 
being conferred upon Heckmondwike U.D.C. to supplv energy 
within any part of the borough, but is not unwilling to consider any 
reasonable proposal for dealing with individual cases, where 
electricity is required in the portion of Batley adjoining Heck- 
mondwike. 


————— —— — — ———————À—————————————ÉÁÓÁ——— — 
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Bedford.—The T.C. has decided to appeal against the 
increased assessment of the electricity works, The increase is from 
£522 gross to £3,122 and £414 net to £1,982. 


Belfast.—The City Council last week considered at 
great length a report of the city electrical engineer, Mr. V. A. H. 
M'Cowea, to the Gas and Electric Committee, ou methods of 
charging for electricity supply. The report showed that last year, 
out of 204 towns with populations over 20,000, 122 employed the 
maximum demand system —though 40 of these stultified themselves 
by having an alternative flat rate—and an interesting curve was 
given showing the extremely short duration of the maximum load 
on the generating plant at Belfast. The charges there are 6d. for 
the first hour and 2d. afterwards, and Mr. M’Cowen showed that 
only 8 per ceat. of the output was paid for at the 6d. rate, while 
81 per cent. was charged at 5d. or less, 43 per cent. returning less 
than 34d. By meaus of a diagram, it was made clear that the most 
profitable consumera were those charged at the lowest rate, while 
the 6d. consumers were actually supplied at a loss. Yet a strong 
set was made against the maximum demand system by certaiu 
members of the Committee, who were obviously either short-hour 
consumers themselves or were incapable of comprehending the 
system. That is the great and insuperable objection to the 
municipal management of highly technical uudertakings. One of 
these gentlemen said :—'' Would it not be a monstrous thing to say 
if he went into a certain shop in the morning, when the shop was 
practically deserted of customers, he should be compelled to pay 
three times the price which he would pay in the evening, when the 
shop would be crowded. The principle was the same as that which the 
Committee sought to apply to their customers. The expenses were 
exactly the same in tbe morning as in the evening." 

It would be impossible to more completely misrepresent the 
maximum demand system of charging. As was pointed out by Mr. 
Andrews, chairman of the Committee—who, judging from his 
speech, fully understands the matter the output last year increased 
to 1,557,000 unita, as compared with 1,100,000 іо the previous year; 
115,000 lamps were connected and 22,000 more were applied for. 
This does not look like failure. Yet the Council refused to be 
convinced, and rejected the minute of the Committee approving of 
the maximum demand system. 

Self-interest and ignorance are 
institutions. 


Bexley.— Last week an inquiry was held by Col. A. J. 
Hepper regarding the Council's application to the L.G В. for the loan 
of £15,493 for the purpose of public and private lighting by 
electricity. 

Bradford. — The second of the two new 2,000-H.P. 
engines at the Bradford electricity works was started this week, 
and there is now no further likelihood for some time to come of 
the scarcity of supply which has been felt in Bradford for some 
time past. 

Bridgend,—The D.C. has received a notification from 
Mr. Hill, of the South Wales Electric Power Distribution Co., in 
which he promises to lay before the directors the D.C.'s request to 
the company to insert in their agreement with power consumers 
in that district a clause prohibiting them from ming any of the 
energy supplied for the purpose of generating el, Tricity for light- 
ing purposes But Mr. Hill does по: think that .ne directors will 

He considers the company's bona fides proved by the letter 
which they have written to their customers in the district, informing 
them that they will not be supplied with energy for the purpose of 
providing lighting. 

Bury (Lancs.).—The T.C. on December 31st decided to 
apply to the L.G.B. for a loan of £35,000, the estimated amount 


needed to cover the exceeded expenditure on capital account, and 
also for extensions to mains and other electricity works. 


Cambridge.—4A committee recommended that Mr. E. W. 
Monkhouse should be engaged as expert to advise the Council as to 
whether it was desirable to accede to the application of the Cam- 

bridge Electric Supply Co., Ltd., for & prov. order, and if so, on 
what terms. The directors had asked that, as a large amount of 
capital would have to be expended, the Corporation should consent 
to the extension for 10 yeurs of each of the periods when it might 
acquire the undertaking. It was decided that no agreement should 
be entered into with the company which involved any postpone- 
ment of the period when the Council might acquire the under- 
taking, and it was also decided to oppose the application of the 
compa ay. 

Cardiff. —A L. G. B. inquiry was hald on Friday relative 
to the application of the T. C. for a loan of £7,000 for electric light 
purposes. There was no opposition. 


Chatham.— The Kent Electric Power Co. (who have 
recently acquired the Chatham undertaking of the Chatham Elec- 
tric Lighting Co.) have opened new and commodious offices in 
High Street, Chatham. Mr. Kensit is the resident engineer for the 
district. 


Dorking.— At the L.G.B. inquiry held on January 1st 
into the application of the U.D.C. for a loan of £20,000 for electric 
lighting purposes, opposition was raised by the Leatherhead and 
Districs Electric Supply Co., Ltd,, and the Dorking Gas Co., both 
of whom were represented by eounsel. Objectiou was taken to the 
former company's oppo»ition, on the grouud that it had no locus 


the curse of democratic 


standi, as it was not a ratepayer. In reply, it was stated that, 


althuugh the Council obtained a prov. order in 1897, nothing was 


* 


done up to June last, and on June 30th the company gave notice 
that it was applying for the revocation of the order, and for the 
granting of a new order to the company. It was submitted that on 
the ground of competition the company had a clear locus standi. The 
inspector said he would bear the company's opposition, and take a 
note of the objection. For the U. D.C. it was stated that it bad 
entered into an agreement with Messrs. Edmundson’s Electricity Cor- 
poration for carrying out the order. The company had to complete 
the scheme within nine months of the loan being granted, pay all 
coste relating to the execution of tbe order, and pay to the Council 
each half-year sufficient to cover interest on lo ns and for the 
repayment of the principal, so long as the total should not exceed 
64 per cent. per aunum. The charges for private lighting were not 
$o exoeed 7d. per unit for the first hour and 4d. afterwards; for 
heating, 4d. and 14d.; and for street lighting not to exceed 24d. 
‘The Council might determine the agreement at the end of 7, 10, 
14, or 21 years. The company nad given to the Council secunty 1n 
the form of £3,000 in debentures, which was as good as cash. For 
the Electric Supply Co., it was pointed out that it already supplied 
parishes adjoining Dorking. Its charges were the same as those 
proposed by the Council. At this stage, the inspector intimated 
that it was hardly worth while going further into the opposition 
until the decision of the B. of T. was given as to tbe application of 
the Electric Supply Oo, because, if the application were graoted, 
there would be no need for the losn, and the inquiry shortly after- 
wards terminated. 


Dover.— A ratepayers’ meeting was held at Dover on 
Tuesday to consider the proposal of the Corporation to take over the 
el ctricity supply undertaking at a сові of £155,960. There was 
much opposition, and a poll of the town was demanded. 


East Barnet.—Tbe Council has adopted an electric 
lighting. scheme, at an estimated cost of £14,000. It is proposed to 
generate electricity with the aid of a dust destructor. 


Erith.—The Council's electricity supply undertaking is 
to be inaugurated on Monday afternoon next, 12th inst. 


Exeter.—There was formally laid on January 1st the 
memurial stone of the new electric light and power generating 
station, for which the Corporation has obtained borrowing powers to 


the extent of £68,000. It is to take the place of the hat factory, 


which hitherto has done duty 1n supplying the city’s electric light. 
Increasing demand for light, and the City Council's decision to lay 
down an extensive system of electric tramways, necessitated the 
change. An almost ideal site was obtained at the canal bead in 
immediate contact with railway and waterway systems, and fairly 
near the light and power area. The building, which is being built 
of brick, with freestone dressings, will bave an engine room 103 fr. 
X 45 ft., boiler house 103 ft. x 56 ft., pump room, repairing shops, 
test room, and economiser chambers on the ground floor. Ou the 
first floor will be Committee room, switch rooms, mess rooms, stores 
aud offices, all opening on to a gallery overlooking the engine room. 
Over the boiler house is storage for 800 tous of coal, and automatic 
stoking has been provided for in tbe 1‹ av, though whether it will be 
used is not finally decided. Altogether, the capacity of t) e building 
will be 2,500 н.р. The builders’ work will cost £14,000, the site 
(two acres, of which one-third will be utilised now), £2,000, and the 
equipment (by the Westinghouse Co.), £30,000. Mr. Donald 
Cameron, late city surveyor of Exeter, is the architect, апа Mr. 
Н. D. Munro the electrical engineer. Mr. E. J. Daaville, J.P., seven 
years’ chairman of the Lighting Committee, laid the stone in the 
presence of a large company. 


Forest Row.—A scheme has been propounded for 
utilising a waterfall in the parish for generating electricity for 
public and private lighting purposes A committee has been 
formed to consider the matter. 


Gorton.—The U. D. C. has decided to offer its E. L. order 
to Manchester Corporation for a term of 18 years, provided all 
expenses incurred to date are refunded. This resolution has since 
been confirmed by the District Council. The Manchester Corporation 
will in all роз take upthe order and supply electricity from 
the city. The district is & working-class residential and manu- 
facturing one. 


flebden Bridge.—The Halifax Corporation Electricity 
Committee hae offered to supply electricity to the U.D.C. on the 
following terms :—For a supply between 6 a.m. and 4 p.m , 14d. per 
unit; between 4 p.m. and 6 a.m., 21d. per unit for a consumption up 
to 15,000 units per annum ; 28d. per unit between 15,000 and 30,000 
units; and 24d. per unit; beyond, provided the maximum demand 
does not exceed 200 І.Н.Р. at a time. 


leckmondwike.— The U.D.C. on Monday decided to 
reduce the price of energy for motive power to 2d. per unit for 
intermittent use, and to 1d. per unit for constant use. 


Kingswood. —The U.D.C. has appointed a committee to 
consider the details of the Bill of the Somerset and District 
Electric Power Co., which is seeking powers to supply elec- 
tricty to the town and other districts in Somerset, Gloucestershire 
and Wilts. 


Leek.—The North-Western Electricity and Power Gas Co. 
has asked the R.D.C. to support its scheme for supplying electricity 
for lighting purposes to various parishes in the district. 

 Limerick.—The Corporation has been served with a 


wri. at the suit of Mr. P. Dillon, contractor, who claims £517 
1s. 4d. alleged to be due to him as contractor to the defendants for 
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work done, which sum is certified as due to the plaintiff by Mr. J. 
Enright, engineer to the Corporation. Some weeks ago Mr. Dillon 
was ordered by the Corpora to stop the “ ent reinstate- 


ripped up for the laying of the electric 
cables in the streets of Limerick. The reason for this order was 
that the cost of this work was included in Mr. Dillon's tender for 
the electric installation, and should, therefore, not be regarded as 
an extra. At а special meeting of the Electric Lighting Committee, 
however, it was decided to recommend the Council to pay the 
amount claimed. 


Linthwaite.—The U.D.C. has decided to consent to the 
application the . of Huddersfield to the B. of T. 
for & prov. order to supply electricity within the district. 


London.—Crry.—Shortly after 4 o'clock on Friday 
afternoon last, a serious breakdown in the electric light supply 
occurred in the neighbourhood of the Mansion House. A number 
of banks and other business houses and shops were plunged into 
darkness. The street lamps were extinguished, and much incon- 
venience was caused to all having business to perform in the 
vicinity. Only the streets and buildings in the immediate neigh- 
bourbood of the Bank were affected. About 5 o'clock the majority 
of the lamps were lighted again. In reply to inquiries, the engi- 
neer to the City of London Electric Lighting Co. said that the 
failure.in the current affected about 8,000 lights. This was enly 
рош. of the lights in the City. Until the ground had been 

yo 


Lm np, no exact cause for the ocourrenoe could be 


Loughborough.—At the meeting of the T.C. on Monday 
a letter was read from the Brush Electrical Engineering Oo., Ltd., 
stating that owing to the difficulty of raising money for electrical 
enterprises at the present time, they saw no p of being able 
to give definite tees to start work in the combined electric 
lighting and tramways scheme in the immediate futuro. They took 
it, therefore, that, in view of thé intimation that the Corporation 
must deal with the matter of electric lighting at once, they must 
abandon the idea of merging the two schemes. 


Ludlow.—The T.C. has decided, subject to the sanction 
of the B. of T., to sell the electric lighting prov. order which the 
Corporation obtained three years ago to Mr. William Norton, a local 
auctioneer, who undertakes to 
the Ludlow Electric Light and Power Co., Ltd.,“ to work the 
undertaking. The price agreed upon provisionally is £225, and the 
company agrees to supply the Co tion with light at 4d. per 
unit, private consumers at 6d., and to destroy the combustible 
refuse of the borough at the rate of 18. a ton. 


North Wales.—The public authorities of Flintshire have 
decided to hold a conference relative to the Bill promoted by the 
North-Western Electricity and Power Gas Co. The idea is to secure 
uniform action, and not to oppose the scheme. 


Nuneaton.—A scheme is under the consideration of 
the U.D.C. for lighting the streets of Stockingford with electricity. 


Oban.—The electric light was switched on over a large 
ion of the town last week. It is expected that the supply will 
in full operation at an early date. 


Pontypool.— The D. C. has decided, after conference 


ur an not Ligh exercise the option vested in it under the 
ntypoo) 0 t and Power Co. s prov. order, of purchasing 
at the end of septennial periods. | 


Rathmines.—Last week a L. G. B. inquiry was held into 
the application of the U.D.C. for leave to borrow £20,000 for electric 
lighting purposes. Mr. R. Hammond gave evidence as to the ex- 
tensions of the works for which the loan was required. 


Rhyl.—At the adjourned inquiry, held lest Tuesday by 
Mr. Bicknell, L.G.B. inspector, into an application by the Council 
to borrow & sum of £11,800 for electric light and refuse destructor 
р it was stated that the Electric Ligbt Committee met the 

revidus evening, and decided to apply for £10,335 for electric 
ight purposes, instead of £9,565; and instead of £2,233 for the 
refuse destructor, £475 would suffice. At the close of the inquiry 
the inspector said he was satisfied with the figures. 


Southampton.—At the last meeting of the T.C., the 
Electricity Committee reported the receipt of a letter from the 
town clerk of Eastbourne, inviting the co-operation of the Com- 
mittee in an appeal to the House of Lords to restrain the Inland 
Revenue authorities from imposing stamp duty on the purchase of 
goods, &c., in connection with electric light undertakings, and ask- 
ing the Corporation to become one of 25 guarantors in the sum of 
£20 each, as it was estimated that, assuming the appeal to be un- 
successful, the amount to be paid would not exceed £500. The 
letter was referred to a sub-committee, with the town clerk and the 
borough electrical engineer, with power to guarantee a contribution 
up to £20. With reference to the claim of the Harbour Board for 
damage alleged to have been caused to their electric cranes by high 
voltage, it was reported that the Board were prepared to accept 
£300 in fall settlement. It had been agreed between the parties to 
refer the matter to the arbitrament of, Mr. John Christie, borough 
electrical engineer of Brighton. The Committee had congratulated 
the electrical engineer upon the saccessful manner in which he had 
provided for the heavy demand for electric light and power 
during three or four weeks in December without any breakdown, 
Thejreport was adopted. 


register a company under the title of 


` which he desired to be considered as tentative, 


Southport.— There is every prospect that the electricity 
estate will at the end of the present financial year show a record in 
several particulars. For the first eight months ending November 
1,044,123 units were sold, or an increase of 186,173 over the corre- 
sponding period of last year. During the year an important test 
was made with various grades of coal, and as a result 1:3 Ibs. lese of 
coal per unit sold are being used than was the case in the previous 
year. The coal contracts are working out at something like is. 6d. 
per ton less than in 1901. There are now 1,111 consumers of 
electricity in Southport, and the number is steadily increasing. 


Stafford.—The R.D.C. has approved of the proposal of 
the Stafford Corporation to obtain a prov. order for the extension of 
the borough electric lighting system into parte of the parishes of 
a tig Castle Church, Tillington, Hopton and Coton and 

wic 


Wakefield.—Last week an inquiry was held on behalf of 
the L.G.B. into an application by the Corporation for power to 
borrow an additional sum of £15,000 in connection with the electric 
lighting undertaking. There was no opposition. 


Wrexham.—At a meeting of the T.C. on December 
30th a letter was received from the L.G.B. intimating that they had 
decided to sanction & loan of £9,116 for electricity supply purposes, 
and the sanction of the additional £1,884 applied for would be held 
in abeyance. 


ELECTRIC TRACTION NOTES. 


Austria.— The new electric tramway between Linz and 
Klein-Munchen-Ébelsberg has just been completed and put in 
operation. The line is on the Thomson-Houston system, and has 
been carried out by the Austrian Union Electrical Co., of Vienna. 


Batley.—It was reported, at the meeting of the T.C. on 
January 1st, that the negotiations with the B.E.T. Co. relative to the 
tramways had not been completed, and that the Electricity Com- 
mittee had decided to make preparations for a municipal system. 
The lines already laid belong to the Corporation, and sample cars 
are to be inspected by a Committee, so that if the negotiations with 
the B.E.T. Co. fora lease of the tramways fall through, the Council 
will be in a position to run the cars without delay. 


Birmingham.—A meeting of the City Council was held on 
6th inst. when Alderman Beale, chairman of the Tramways Com- 
mittee, moved a resolution tnat, notwithstanding any previous 
decision, the Committee be empowered to consider and report upon 
any proposal which might be received with respect to tramways in 
the city. He explained the negotiations which had taken place 
between Mr. Garcke, of the British Electric Traction Co., and himeelf, 
and said, according to the Times reports, that tbe Committee would 
consider any serious offer that might be made. A communication 
had been received froma firm of solicitors at Westminster expressing ' 
the hope that they would not be excluded from renewing their offer 
on behalf of certain clients if they wished to do so. In November 
last Mr. Garcke sent a series of proposals, forming one scheme, 
but there 
were technicalities to be cleared up in connection with it, and it 
was pointed out that until the Council rescinded its resolution with 
regard to municipalisation, the proposals could not be discussed. A 
sub-Committee, however, had been appointed to consider them as 
soon as the Council sanctioned that course. Councillor Nettlefold 
thought that, if Birmingham had negotiated at the same time as the 
local authorities, they could have got more than they would get to- 
day now that the authorities had thrown in their lot with the 
British Electric Traction Co. An amendment was moved that six 
months’ notice should be given to the tramways company to intro- 
duce a system of traction into the streets which would be acceptable 
to the Council, but this was defeated by a very large majority, and 
the resolution carried. 


Brierley Hill,—The Tramways Committee is to confer 
with other local authorities with respect to the Bill of the Dudley, 
Stourbridge and District Electric Traction Co., and to oppose it. 


Brooklyn.—The Brooklyn Elevated Railroad Co., after 


extensive trials, has placed a contract with the Westinghouse Co. 
to provide electro-pneumatic controllers on all its trains. 


Burnley.—The Tramways and General Purposes Com- 
mittee has recommended the T.C. to apply to the L.G.B. 
for a loan of £60,202 for the development of tbe Corporation 
tramways. Of this sum £24,002 is needed for the construction of 
three branch lines, £17,700 for additional cars, and £14,000 for tram- 
car shed accommodation. 


Chatham.— The Chatham and District Light Railways 
Co. intend to lay down a new line in Middle Street, Old Brompton, 
therewith to connect the tramways of New Brompton, Brompton, 
and Gillingham with that of the main line to Chatham. This new 
line is necessitated on account of the recent fatal car accident at 
the adjoining (Westcourt) Street, which line has been abandoned by 
the company since the accident. It is proposed by the company to 
purchase, among other properties, ground and houses owned by the 
Admiralty, in order that a better curve can be procured at the 
spot. This proposal has been approved by the Lords of the 
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Chicago.—4A huge electric traction venture is mooted st 
Chicago, with a proposed capital of $55,000,000, the money being 
found in New York and Chicago. The scheme is to tunnel the 
streets о: шаке a complete loop of the business section, and to con- 
nect the line with a new elevated road to reach the stockyard 
district. The promoters are the directors of the New York Inter- 
borough Rapid Transit Co., now constructing the underground 
system in New York City. 


Hove.—The Tramways Committee has recommended the 
T.C. to apply to the B. of T. at the earliest possible moment for 
leave to purchase that portion of the existing tramway which is in 
the borough, and to lodge a memorial against the Hove, Worthing 
and District Tramways Bill, because of the alleged non-compliance 
with Standing Orders. 


Laneaster.— The Board of Trade inspection of the 
electric tramways (Scotforth and Williamson Park sections) was 
made by Col. Yorke and Mr. Trotter on Tuesday. 


Liverpool.—The Tramways Committee has asked the 
Council to obtain sanction. from the B. of T. to borrow £210,000 in 
order to carry out works provided for by the Tramways Provisional 
Order, 1901. 


Manchester.—The energies of the Tramways Depart- 
ment of the City Council are now being concentrated upon the 
completion of the routes, not yet electrified, to the north of the 
city. The Middleton line, opened a fortnight ago, is to be extenced 
to Middleton Junction, and a new line is being constructed along 
Conran Street, Harpurhey, which will join a projected line from 
Rochdale Road to Oldham Road, within the city boundary, by way 
of Moston Lane, Dean Lane, and Lightbowne Road. On April 1st 
it is expected that electric cars will begin running from Manchester 
to Oldham, by way of Newton Heath aud Failsworth. So far as 
population is concerned, this is one of the most important of the 
suburban districts of Manchester. The same day will witness the 
connection of the city with Ashton-under-Lyne, by tramways along 
Great Auerats Street and Ashton New Read, serving the important 
eit and manufacturing districte of Bradford and Droylsden; 
also ng Fairfield Street and Ashton Old Road, through the 
equally 


Audenshaw. With the opening of the routes to Oldham and 
Asbton, horse trame will practically disappear from the city. The 
construction of a circular route, which is to connect all the outer 
districts of the city, without crossing it, is also being proceeded 
with. This route will be a great convenience to vast numbers of 
people. It will begin at Queen's Road, Harpurhey, on the northern 
side of the city, and after traversing the outer districts of Ancoata, 
Gorton, and Longsight, will be continued along Dickenson Road, 
entering Wilmslow Road at Rusholme, and continuing by way of 
Moss Lane East to Brooks's Bar, from which place cars already run 
to the Hightown (Cheetham) district. Upon this route only ''single- 
deck " cars are to be used, on sccount of the low archways of 
certain railway bridges which cross the roads. The vehicles will be 
of the type known as single-deck combination cars, open at both 
ends, but with covered centre. Before the end of the year it is 
expected the entire system of city tramways will be completed. 


Manchester Southern" Tramway Scheme.—The 
Eccles Town Council has had under consideration the Parliamentary 
notices and plans of the scheme (known as the Manchester Southern) 
for constructing a tramway from Barton Bridge, in the borough of 
Eccles, to Gatley, in Cheshire. The scheme includes the construction 
of a short length of line in Eccles, and, in view of the agreement 
with Salford, under which the Eccles tramways are worked, the 
Eccles Corporation will on the recommendation of its Parlia- 
mentary Committee, oppose the scheme so far as it affecta the 
roads in Eccles. 


New York State.—According to the statistics of the 
State Railroad Commission during the fiscal year ended June 30th, 
1902, the surface and elevated railroads of the city of New York 
carried 924,754,211 original passengers; that is, passengers paying 
fares. Counting tbe transfers, the total number of passengers 
carried was 1,160,030,944. For the subjoined figures we are 
indebted to our contemporary the New York Electrical World :— 


Including 
Original. transfers. 
Manhattan and Bronx 625,547,434 802,154,809 
Brooklyn T 299,206,777 357,875,435 
The original gers riding on the cars in Manhattan were 


distributed as follows: — On the street surface roads, 410, 287,089; 
on the elevated, 215,259,345. There being no transfers on the 
elevated makes the total transfers on the street surface roads 
176,726,464. These figures, when compared with those of the 

i year, show that the passengers carried decreased 
7,895,446 on the street surface and increased 25,213,604 on the 
elevated. The decrease on the street surface roads of Manhattan 
and the Bronx was not in ‘original passengers, but in transfers, as 
these figures will show :— 


1902, 1901. 
Original passengers ... 410,287,089 392, 117,069 
Increase séi sey .. 18,170,020 — 


This year there are 15 railroad companies operating in the 
territory of Manhattan and the Bronx, which is an increase of two 
companies over last year. The length of tracks operated by these 
companies is 216°491 miles, against 206:613 miles last year. 

The surface and elevated roads of Brooklyn carried during the 
past year 357,875,435 passengers, including transfers. The origina] 


important and populous townships of Openshaw end ` 


passengers numbered 299,206,777. There is no way to separate the 
elevated from the surface road passengers, for the report of the 
Brooklyn Heights Co. makes no distinction. The lines of this com- 
pany carried during the year 296,534,777 passengers, including 
transfers, and 240,394,676 original ngers. The increase in total 


number of passengers was 10,719,524. Тһе statistics of original 
passengers for both years are :— 
1902. „ 1:01. 
Original passengers ... .. 299,206,777 283,546,691 
Increase yes is .. 15,660,086 — 


Eight companies operate the railroads of Brooklyn, which is un- 
changed from last year. The track mileage this year is 330817; 
last year, 328:394. 

These figures show that there were more than two millions of 
passengers carried on the cars of the several lines of railroads 
operating in Greater New York every day in the year. A great 
increase is going on at the present time. 


Oldham.— The first section of the new electricity works 
undertaken by the Corporation last year was by the end of De- 
cember brought near completion. Some difficulty had been anti- 
cipated from the preparation of the tramway lines for electric 
traction before adequate means existed for the generation of cur- 
rent, but the Electricity Committee were able to provide a tem- 
porary installation, which, on the whole, worked satisfactorily. 

e price charged to tramway account for current, viz., 2d. per unit, 
has been reduced to 144. The Committee is now in a position to 
supply electricity for private use, and an extension of the mains for 
this purpose is to be made to Hollinwood. The great work of the 
year in this borough has been the расо completion of the tram- 
way undertaking. Only a short length of line in Union Street 
West remains incomplete. Anew car shed has been built at Mumps, 
and in & few weeks the headquarters of the administrative staff will 
be removed to ent premises. The ent now owns 80 
electric cars, of which 24 are of the single-deck saloon type, the 
rest being mainly two-deckers, carrying 43 passengers each. No 
complete financial statement has yet been published, but it is 
understood that the capital expenditure on the tramways to the 
end of last year was about £400,000. The decision of the Council 
torelay the two main routes as double track involved an additional 
outlay of about £40,000, but the money has been well laid out, and 
the public will benefit in the long run on the score of oonvenience 


. as well a8 economy. 


Omaha (Nebraska).—The Omaha and Council Bluffs 
Railway Oo. was inco on December 22nd with a capital of 
$15,000,000, to take over and extend in six different directions all 
the street car lines in the vicinity, including a line from Omaha to 
Griswold, Iowa. In all about 200 miles of route will be operated. 
The company’s powerihouse, from which all the lines will be worked 
electrically, is estimated to cost 3750,000. Messrs. J. and W. 
Seligman, bankers, of New York, are chiefly interested in the 
promotion. 


Paisley.—The negotiations between Mr. Wm. Murphy 
and the Paisley Tramways Co. for handing over the Paisley system 
to Mr. Murphy have now been concluded. Mr. Murphy will shortly 
get possession of the Paisley line, and will then commence his 
system of electric tramways, for which he received Parliamentary 


powers 18 months ago. 


Preston.—The T.C. on January 1st adopted the recom- 
mendation of the Tramway Committee not to entertain the offer of 
the National Electric Supply Co. to supply power to the Corpora- 
tion for the electric tramways. Alderman Foster, chairman of the 
Committee, said they felt that with modern machinery they could 
do as well as the company, if not better. 


Rochdale.—The T.C. has applied to Wardle U.D.C. to 
extend the date for acquiring the tramway lines in, Wardle district 
for a year, to December 31st, 1903. 


Rotherham.—A trial trip on the Corporation tramways 
has just been made by the contractors. The car was run over the 
two completed sections of the track, from the car sheds in Raw- 
marsh Road to Effingham Square, and from that point to the pump- 
ing station on Fitzwilliam Road. The distance was traversed 
without the slightest hitch, and the car ran with perfect smoothness. 
Mr. Crombie (representing Messrs. Dick, Kerr & Co.) acted as 
motor man. Mesers. Kenndy and Jenkin have acted as consulting 
engineers; Messrs. Macartney, McElroy & Co. were contractors for 
the tramway and overhead work; Messrs. W. T. Glover & Co. for 
the cables. Mr. E. Cross is borough electrical engineer, and Mr. 
Williams assistant electrical engineer. Fifteen cars have now been 
delivered, 12 double-deckers and three single-deckers. 


Southport.—There has been a considerable increase in 
the traffic receipts on the tramway system this Christmas and New 
Year as compared with the same period last year. The new route 


from Birkdale has been responsible to some extent for the rise in 


figures. 

Stockport.— It has been decided by the 'l'ramways Com- 
mittee of the Corporation that application shall be made to the 
Board of Trade for power to borrow a sum of £14,083 for the 

of the Stockport and Cheadle Heath tramway, and a 
further sum of £16,000 for the Gorton Road tramway. The 
doubling of the line at the bottom of Lancashire Hill, and the 
laying of a new line along Wellington Street, Lord Street and 
St. Peter’s Square, is to be taken in hand at once. Passengers will 
be able, when the latter is completed, to travel from Manchester 
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direct to the centre of the borougb. "The traffic on the Manchester 
and Stockport route is one of the heaviest in the district. Altera- 
tious in the train service between the city and borough, for the 
current month, are significant of the effect upon railway receipts of 
this new form of competition. A number of express trains which 
formerly called at Stockport have ceased doing so. The completion 
of a loop line by the London and North-Western Railway Co., 
between Manchester and Wilmslow, will reduce the train accom- 
modation for Stockport still further, with the result that an 
appreciably greater volume of traffic will be thrown upon the 
tramways. | | 


Stroud.—On Friday the R.D.C. discussed the proposed 
scheme of electric tramways for the district, which will connect 
Stroud with tbe neighbouring towns of Chalford, Stonehouse and 
Nailsworth, and for which a Bill is being promoted in Parliament. 
Several councillors were in favour of opposing the Bill, unless the 
promoters gnarantee to carry out the entire scheme, whilst others 
were of opinion that if this course were adopted the Bill might be 
dropped. Ultimately the Council appointed a representative com- 
mittee to consider the details, with full powers to act. 


Todmorden.—A committee is to consider the advisa- 
bility of the Т.С. obtaining power to construct electric tramways in 
the town. 


Yardley.—What is described as а very good bargain has 
been made by the R. D. C. relative to the Birmingham District 
Tramways Bill. Тһе Tramways Co. has agreed to imme- 
diately convert the tramways in the district into the over- 
head system. It is provided that the right of the Council 
to purchase the tramways within the district shall be post- 
poned until the expiration of 30 years from the passing of the 
Bill; the company to pay all the expenses in connection with the 
promotion of the Bill; and to pay the following annual sums to the 
Council :—For the second five years after the passing of the Bill, 
£300; the next five years, £400; the next five years, £500; the 
next five years, £550; the last five years, £600. If the Bill as de- 
posited does not become law, or if the company does not construct 
any one of the new or additional tramlines, the annual sums pay- 
able shall be reduced to one-half, and the first period of five years 
shall run from August 31st, 1903. 


! 


TELEGRAPH AND TELEPHONE NOTES. 


` 


American Pacific Cable.— Reuter says that the first 
messages by the American Pacific cable were exchanged between 
San Francisco and Honolulu on January let. 

It is announced that the Commercial Pacific Cable Co.’s cable has 
now been completed between California and Hawaii, aud that 
cablegrams by this route from the United Kingdom to Honolulu 
wil now be accepted at 38. 7d. per word. The American Pacific 
cable, the notice adds, is operated in the office of the landline 
system of the Commercial Cable Co. in Sau F'rancisco. 

Mr. 8. 8. Dickinson, on behalf ot the Commercial Pacific Cable Co., 
has selected sites for the landing of the company's cable at Manilla, 
Guaban Island (in the Lardones), and at Midway Island (in the 
Hawaii group). Mr. Dickinson also decided to take the cable round 
the Nero Deep, which his survey showed to be 27,000 ft. deep, 
situated between Guahan and Midway. 


The Indian Telegraph Department. — The official 
report for the year ended March 31st, 1902, states that jt was not till 
the year 1876-7 that the receipts of the Department showed a balance 
over working expenses, From that date until 1883-4 the balance 
of net revenue was erratic, fluctuating from 5'44 per cent. in 1879- 
80 to 1:19 in 1883-4, but since then it has beeu fairly consistently 
between 4 and 5 per cent., reaching a high water-mark in 1897.8 
with 7:40. The capital expenditure to March 31st last totalled 
Rs. 7,46,39,538, and the figures for the year showed a surplus 
revenue to the Governmental general exchequer, after charging 
interest at 34 per cent. per annum in accordance with the P. W. D. 
Code of 63 lakhs of rupees. In the year under review the aggregate 
receipts declined from Re. 1,14,98,682 to Re. 1,11,14,161, caused by 
a fallin the “message” revenne of Ка. 6,10,191. While there has 
been a decrease in receipts there has, however, been no decrease in 
the number of telegrams. The cessation of hostilities in China 
caused a considerable fall inthe revenue from State messages, which 
is in part responsible for the lowered receipts. In the case of 
private messages the decline is attributed to the diversion of a 
large amount of “foreign” traffic from the trans-[ndian telegraph 
routes to the new direct South Africa—Australia cable, to the reduc- 
tion of the telegraph rates between India and Europe, and to “ the 
growiug popularity of the deferred as compared with the ordinary 
and urgent classes for inland telegrams.”  Lunug the year 772 
miles ot line and 8,708 miles of wire, including cable, were added 
to the Indian telegraph system, making a total at the end of the 
year of 55,827 miles of line and 190,887 miles of wire, the latter 
being made up as follows: — Railwaye, 64,912 miles; canals, 
3,172 miles; ‘telephones aud private lines, 4,009 miles; general 
departmental lines, 114,794 miles. The gross receipte of the 
telephone companies during the year amounted to Бе. 4,03,843, 


an increase of only Rs. 28,767 over those of the previous 
year, the average annual earnings during the last five years 
having been Rs. 4, 13,178. The following are some of the 
longer circuits on which automatic instruments (Wheatstone) are 
worked :—Bombay to Rangoon, 2,226 miles, with Nagpur, Calcutta 
and Akyab in translation; Madras to Rangoon, 2,040 miles, with 
Vizagapatam, Calcutta and Akyab in translation; Bombay to 
Calcutta, 1,223 milea, with Nagpur in translation; Madras to 
Calcutta, 1,037 miles, with Vizagapatam in translation; Bombay to 
Karachi, 1,002 miles direct. i 


Rochdale Telephones.—The Corporation on January 
lst decided to adjourn the furtber consideration of the municipal 
telephone scheme sine die. Mr. Sbarp said that what had occarred 
at Tunbridge Wells and Glasgow would induce the Council to vote 
in larger numbers against adopting th: municipal telephone inthe 
borough. A year ago the majority in favour of the scheme was but 
one. 


The “Silvertown.”—Mail advices dated December 17th 
show that the Honolulu Chamber of Commerce was preparing to 
celebrate with a general holiday the anticipated arrival of the 
trans-Pacific cable at that place on December 26th, the cable ship 
Silvertown being due on that day. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 
Latakia - fUS .. ee ee ee ee Jane 20, 109 eo se 
Trinidad- merara No. 1 ee ee eo Aug. , 1900 
Trinidad-Demerara No. 2 - oe 


. Dec. 21,1902 . January 1 
Dominica-Martinique .. ee e - А as 
St. Lucia-Martinique .. ec ee ee А 


E 
2 
= 
S 


Guadeloupe-Martinique ee ee ee Мау 7, 1902 . s 
Bt. Lucia-Bt. Vincent ae ae x Nov. 18, 1902 .. 2x 
Martinique-Puerto Plata is July 10, 1902 ` 
Guantanamo-Mole Bt. Nicholas .. Aug. 4, 1902 : d 


Cayenne-Pinheiro e is xx .. Aug. 18, 1902 .. 
Assab-Massowah m : o! 8 8 -— 
Santa Cruz de Teneriff to Tejita de Teneriff .. 
Reissi-Issa-Reissi-Yemani Р 5% s 

Sitvebondo-Bandjermasin .. Ve 


July 4, 1902  .. November 21 
. Nov. 25,1902 . December 6 


Zanzibar-Mombassa .. vs EM ee Nov. 25, 1902 .. December 4 
Cadiz-Tenerif .. А m Nov. 8, 1902  .. " 
Bt. Jacques-Haiiphony its ee .. Jan. 3, 1903 .. 
Falmouth-Bilbao ee ee . ee ео Dec. 18, 1903 ee 

LANDLINES :— 


Majunga-Tananarive . 


"m 9 2 .. Nov. 29, 1902 .. December 2 
Route to Tientsin and Taku via Helampo - 


.. June 18, 1900 .. 


Wireless Telegraphy.—Two of Marconi’s experts are 
reported to be at Wiunipeg arranging for a series of experiments in 
wireless telegrapby in the “ Rockies." It is stated that Marconi 
will instal a trans-Continental service in Canada. 

The first of a series of demonstrations of wireless telegraphy was 
given at the Naval and Military Exhibition at Manchester on 
Tuesday evening. The War Office authorities invited Mr. Marconi 
to demonstrate the value of his system at Manchester. During the 
course of the exhibition the receiving and transmitting apparatus 
was established at the exhibition and another station at Chester. 

A Times correspondent writes to suggest an important practical 
use to which the Marconi system might be put. Let ships 
generally be fitted with the requisite receiving apparatus, and at 
the precise moments of noou and midnight at Greenwich, let the 
fact be flashed over the entire world either directly from Green- 
wich itself, or, if that be for any reason impracticable, from half-a- 
dozen stations, themselves in direct communication with Green- 
wich, and placed in suitable geographical positions, so that every 
properly provided ship may be able to determine its longitude 
without the slightest trouble or risk of error." 

The Times correspondent at Ottawa says that tbe promoters of 
the Canadian Marconi Co. announce that by the end of next 
summer there wid be a complete system of wireless t»legraphy in 
operation throughout Canada, extending from the Gulf of St. 
Lawrence to the Pacific Coast. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Adelaide.— February 16th. Tenders w:nted by Deputy 
Postmaster-General, Adelaide, for the supply of 300 telephone wall 
sete complete (as per specification No. 1); 50 sets metal desk 
pattern telephones complete (as per specitication No. 2); 2,500 fuse 

rotectors for telephones (specification No. 3); 1,000 spare fuses 
(specification No. 4); Specifications and samples can be seen, aud 
forms of tender obtained, at the General Pust Offices, at Perth, 
Adelaide, Melbourne, Hobart, Sydney, aud Brisbane. 


Atherton.—January 23rd. Switchbourds, transformers, 
pillars and cables. See Official Notices January 2nd. 


Batley.—February 2nd. Feeders, cables, conduits, arc 
light columns, &c., station wiring, instruments, &c., steel poles and 
overbead equipment, and switchboard. See “ Official Notices” 
to-day. „ 


M UU UD — 
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Bermondsey.—January 19th.. Lamp ‘columns, arc and 
incandescent lamps, switch pillars, &c. See Official Notices” 
January 2nd. 


Brighton.—January 26th. Overhead construction and 
equipment for tramways. See “ Official Notices " to-day. 


Bulawayo.— February 26th, 1903. Establishment and 
working of an electric tramway. See Official. Notices Nov. 21st. 


Bury.—January 26th. Traction accumulators and 
seversible booster. See Offisial Notices to-day. 


Cleckheatom.—January 24th. The U.D.C. wants ten- 
ders for motor booster. See Official Notices to-day. 


Colchester.— January 17th. Wiring, &c., for Essex and 
Colchester Hospital. See Official Notices " December 26th. 


Dundee.—January 17th. Electric lighting switchboard, 
boosters, balancers and switch gear for the Corporation electrical 
power station. See Official Notices" January 2nd. 


France.—January 22nd. The French Post and Tele- 
graph Authorities in Paris are inviting tenders until the 24nd inst. 
for the supply of a quantity of electric cables. Particulars may be 
obtained from Le Sous-Secretariat: d'Etat des Postes et des Tele- 
graphes, 103, Rue de Grenelle, Paris, to whom tenders are to be 
sent. 


Fulham.—January 14th. Two electric passenger lifts 
for the Guardians. See "Official Notices " January 2nd. 


Guayaquil.—February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 2ad. 


1,500-Kw. steam dynamo 


Hackney.—February 12th. 
See Official 


and condenser, with electrically-driven pumps. 
Notices to-day. 


Hull.— January 21st. 15 double-deck single-truck cars, 
‘equipments and top covers. See “ Official Notices " Janvary 2nd. 


Ipswich.—January 231d. 26 electric cars. also one for 
street cleaning, watering and sanding. See Official Notices 
January 2nd. 


Newport.—January 26th. Telephones, street pillars and 
30 exchange boards for tramway system. See Official Notices 
to-day. | 

Rochdale.—January 13th. Electric wiring of the Free 
Library extension. See Official Notices to-day. 


Salford.— January 10th. Two battery boosters for 
Strawberry Road Station. See “Official Notices” January 2nd. 


St. Annes-on-Sea.—January 21st. Boilers, feed pumps, 
steam dynamo and switchboard. See “ Official Notices " to-day. 


Spain.— January 23rd. Tenders for tbe concession for 
the electric lighting of the town of Alcaniz during a period of 
10 years. Tenders to Е! Secretario del Ayuntamiento del Alcaniz 
(Ternel), whence particulars may be ootained. 


Spain.—. January 25th. Tenders are being invited until 
the 25th inst. by the Spanish Post and Telegraph Authorities in 
Madrid for the establishment of a telephone line between Madrid 
and L'Escorisl. Tenders are to be sent to La Direccion General de 
Correos y Telegrafos, Calle de Carretas, 10, Madrid, whence par- 
ticulars may be obtained. 


Stalybridge.— February 2nd. Electric tramears with 


trucks and equipment complete, tower-wagons, overhead equip- 
ment and car sheds. See Official Notices to-day. 


Stepney.—January 15th. 500-Kw. steam dynamo. See 
" Official Notices " December 19th. 


Ntockport.—January 24th. 645 tons of grooved steel 
tram rails, 15 tons tie bars, also special work. See “Official 
Notices " January 2nd. 


Stoke - upon - Trent. — January 14th. Destructor, 
boilers. pumps, conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &c., crane, and workshop 
machinery. See Official Notices December 12th. 


Syduey.— January 28th. 
arc lampe, controlling gear, &c. 


Аге lamp pillars, brackets, 
See “ Offieial Notices " to-day. 


Wallasey.—January l5tb. Steam dynamo, Lancashire 
boiler, condensing plant and cooling tower. Bee ''Official Notices " 
December 5th. 

Wellington, N.Z.—January 21st. Supply and installa- 
tion of all material, including power house equipment, overhead 
work, track work, feeders, ігашсатв, &., for tramways. See 
“Oficial Notices December 12th. 


+ ` 


West Ham.—January 27th. The Council wants ten- 
ders for accumulators. See “Official Notices to-day. 


West Нат, — February 10th. Electrical equipment of 
8 miles of track. See Official Notices to-day. 


^ OLOSED. — 


Black pool.—The Corporation Tramways Committee on 
December 31st accepted the tender of the St. Helens Cable Co., 
Ltd., for the supply of traction cable, that of the British Insulated 
aod Helsby Cables, Ltd., for lighting eable; that of Messrs. 
Collier Bros. for trolley wire; that of Mesers. R. W. Blackwell and 
Co., Ltd., for bonds, and that of Messrs. White & Co., of London, 
for standards, brackets and other iron fittin,s for the pillars for the 
tramways. 


Bristol.—The contract for two steam turbines for the 
electricity department, hus been placed with Messrs. C. A. Parsons 
and Co. The foundations at Avonbank (second instalment), are to 
be put in by Mr. C. A. Hayes, at £10,969 


Doncaster.—The Corporation has placed an extension 
order with Messrs. Willans & Robinson for a 360-н.р. engine for 
direct coupling to a Bruce Peebles dynamo. 


Ebbw Vale.—Messrs. Thornton & Crebbin, of Hammer- 
ton Street Iron Works, Bradford, have received an order from the 
Ebbw Vale Steel, Iron and Coal Co, Ltd., for a large central con- 
densing plant complete with cooling tower, to deal with the 
exhanst steam from their blowing engines. 


Leicester.—The Electric Tramways Committee bas 
accepted the following tenders for works required to be carried out 
in connection with the first section of the new electric tramway 
scheme: — Messrs. R. W. Blackwell & Co., Ltd. (£23,194), for over- 
head trolley wires, poles, brackets, wires, insulators, &c., for the 
overhead construction and equipment of the lines; also copper rail 
bonds at £1,921. Messrs. Black well & Co. will also supply bolts, nuts, 
aod tie-bars. Messrs T. Wragg & Sons, of Swadlincote, at 
£3,268, stoneware pipes and conduits for cables. Messrs. W. T. 
Glover & Co, Ltd. (£7,382), for feeder cables, telephone and test 
wires, roadway frames and covers, including maintenance for 12 
months from the completion of the works. Messrs. Dick, Kerr and 
Co. (£28 417) for engines, generators, condenaing plant and piping, 
boosters, motors, switchboard, accumulators, and other electrical 
equipment and travelling cranes at the generating station. The 
engines will be inverted vertical cross-compound Corliss con- 
densing engines running at 95 revolutions per minute and will 
be manufactured by Messrs. Yates & Thom, Limited. The 
generators and switchboard will be of Messra. Dick, Kerr's manu- 
facture; the condensiog plant of Messrs. Mirrlees, Watson & Co., 
Ltd.; the battery of the Tudor С.\., Ltd.: the travelling craues of 
Messrs. Jessop & Appleby. Mesers. Yates & Thom (£9,609) will supply 
the Lancashire boilers, economiser, steam, &c., pipes, feed pumps, 
storage tanks and general steam raising plant. The Cooper Patent 
Anchor Rail Joint Co. have the contract for anchor rail-joints at 
12s. 31. each joint. Rails and tish plates, North-Eastern Steel Co., 
£32,326; points and crossings, Hadfield's Steel Foundry Co., 
£13,041. The car tenders are still under consideration. 


Manchester, — Messrs. Easton & Co., Ltd., have secured 
the order for the complete installation of electric lifts (19 іа 
number) for the new Midland Grand Hotel at Manchester, now in 
соогвз of construction. 


Middlesbro'.—Messrs. Willans & Robinson, Ltd., have 
received an order for a 600-H.P. envine for Messrs. Dorman, Long 
aud Co., for direct coupling to a M: ner & Platt dynamo for elec- 
tric power purposes. Messrs. Wil us & Robinson have also 
received an order for three 75-H.P. sitam dynamos for export to 
South Africa. | 


Southampton.—The contract for the supply of 4 new 
50-ton electrical crane for the new graving dock at this port has 
been placed with Messrs. Stothert & Pitt, Bath. 


Stalybridge.—The Stalybridge, Hyde, Missley and 
Dukinfield Tramways and Electricity Board on Janugry Ist 
accepted the following tenders :— Мевзгв. Witting Bros., Ltd., for 
motor-generators, combined change-over and equalising switches, 
starting motors aod transformers, combined boosting sets, combined 
balancing sets, and air corapressors ; Messrs. Hope & Sons, Ltd., of 


Birmingham, for wrought-steel windows; the Tudor Accumulator 


Co., Ltd., for connecting up four batteries of accumulators aod 
switchboard connections. 


Wakefield. —The Board of Guardians has accepted the 
tender of Mesars. G. H. Woods, Slacke, & Co, of Blackburn, for 
extending the electric light v» the ola workhouse buildings, at 
£1,590. The extension will provide 400 inside and 21 outside 
lamps. 


FORTHCOMING EVENTS. 


Saturday, January 10th.—At 2.30 p.m. Northern Section of the 
National Electrical Contractors’ Association. Annual 
general meeting at the County riotel, Newcastle. 
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Tuesday, January 13th.—At 8 p.m. Institution of Civil Engineers. 
Paper on “Electric Automobiles,” by H. F. Joel, 
Assoc. M. Inst. C. E. 

At 8 p. m.— Institution of Electrical Engineers (Glasgow 
Section), at the Institution of Fingineers and Ship- 
builders in Scotland. Mr. Wm. A. Chamen will open 
a discussion upon Up-to-Date Wiring in Connection 
with Corporation Supply.” 


At 8 p.m. London Electrical Contractors’ Association, 
Restaurant Frascati, Oxford Street, W. Paper by Mr. 
Б. Tweedy Smith (of Messrs. Turner & Co., hon. 
solicitors), on the projected legislative powers sought 
by the L.C.C. to enable Borough Councils to become 
electrical contractors. 


Wednesday, January 14th. Institution of Electrical Engineers 
(Birmingham Section). Meeting postponed to 

January 21st. | 
At 7.30 p.m. — Institution of Electrical Engineers (Students' 
Section). Paper to be read Some Difficulties which 


Students of Electrical Engineering meet witb,” by 


Mr. C. J. Green. 
At 8 p.m.—Society of Arts. Paper on “Industrial Trusts,” 
by Prof. W. Smart. 


Thursday, January 15th.—Students’ Engineering and Metallurgical 
Society. University College, Sheffield. Paper by 
Mr. J. R. Hyde on “ Iron Founding.” 


Friday, January 16th.—At 8 p.m. Institution of Civil Engineers. 
Studente! Meeting. Fifth annual lecture by Prof. 
W. C. Unwin.  BSubject:—''The Measurement of 
Water." 
At 9 p.m.—Royal Institution. Prof. Dewar on "Low 
Temperature Investigations." 


Saturday, January 17th—At 3 p.m. Junior Institution of Engi- 
neers; visit to new electricity works of Shoreditch 
Borough Council, at Whiston Street, Haggerston. 
At 10 a.m.—Institution of Electrical Engineers (Students 
Section) Visit to the works of the India-Rubber, 
Gutta-Percha and Telegraph Works Co. j 


S 


NOTES. 


Photograph by Arc Light.—In our article on the 
Hastings electricity works recently, we described how Mr. Andrews's 
automatic devices for the protection of feeders were tested, by 
driving a nail into one of the duplicate 2,000-volt concentric cables, 
feeding a fully loaded 100-K w. sub-station 14 miles distant from the 


ecc: 


SHORTING A 2,000-VOLT°CONCENTRIC CABLE. 


generating station, without interrupting) the ‘supply. The photo- 
graph reproduced herewith was taken by the light of the arc result- 
ing from the blowing of the bigh pressure fuse, within & few feet of 
the operator, under similar conditions. The position of the arc is 
indicated by the shadow on the background. This photographic 
feat is unquestionably unique. We are indebted to Mr. Andrews 
for the original, which, unfortunately, came to hand just too late 
for inclusion in the article mentioned above. 


“Science Abstracts.“ We would remind our readers who 
are members'of the Institution of Electrical Engineers, that if they 
wish to receive Science Abstracts in 1903, they should apply to the 
Secretary of the Institution before;10th inst., if they have not 
already done 80. I MF : Ж 


M.E.A.—The eighth annual convention of the Municipal 
Electrical Association is to be held at Sunderland from July 15th 
to 18th inclusive. Those who are willing to read papers on tbat 
occasion should send titles of suggested subjects to the secretary 
(Mr. C. McArthur Butler, St. James's Hall, Piccadilly) by January 
31st, for the Council's consideration. The Council has decided to 
offer prizes of the value of five guineas, three guineas and one 
guinea for the best papers by Associates on some approved subject 
connected with municipal electrical engineering. Copies of the 
он can be obtained on application to Mr. Butler at the above 


The Brady Steam Turbine.—The Brady turbine is 
one of those which appear to be coming forward in some quantity, 
and are arranged after the manner of a number of de Laval turbines 
in series, with the object of reducing the speed of revolution and 
improving the efficiency. It consiste of a series of discs carrying on 
their faces projecting rings of buckets, or vanes, the rings of the 
one get of discs fitting closely in the spaces of the other set. Each 
ring in the elevation of a disc appears ss a series of semicircular 
arches, out of which there is an inclined passage to lead the steam 
to the next tier. Steam enters at the centre through a number 
of passages in a hollow central shaft, escapes from ring to ring, 
and finally emerges expanded at the circumference, having run the 
gauntlet of seven or eight sets of vanes in all. One set of discs is 
coupled to the central shaft, or steam tube; the other set is coupled 
to an outer shell carried by a sleeve running on the said tube. 
There are five of the former disce and four of the latter; the outer 
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Brapy STEAM TURBINE. 


two of the five carry vanes on one face only, all the others having 
vane rings on each face. Аз the steam expands in passing through 
the turbine, it passes outwards, and thus finds room for its expan- 
sion, and a high degree of efficiency is claimed for it in the Jron and 
Machinery World, a 90-н.р. wheel with 200 lbs. pressure and a 4-ір. 
steam inlet running with 13 lbs. of steam per u.P.-hour. The 
diameter was 37 in. . A promise is made of a test of a 10-ft. wheel 
to be made soon. Buch a wheel would contain 62,000 expansion 
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chambers. The idea at the base of these multiple turbines is that 
each pass of the steam through a ring of blades or chambers reduces 
the revolutions necessary, or, more strictly, the vane velocity. In 
tbe single vane wheel the vanes ought to travel at half the speed of 
the steam jet. Six passes would reduce the velocity six-fold, so that 
a multiple turbine can easily be run ag slowly as may be desired for 
any direct-connected work. Thus one may fix on 100 ft. per second 
as a suitable velocity of wheel, which corresponds with a steam jet 
at 200 ft. velocity. The steam loses, say, 200 ft. velocity at each 
pass, so that eight passes would represent an initial velocity of 
1,600 ft. per second. In the Brady wheel, of course, calculation is 
on similar lines, but the different radii of the various rings of 
expansion chambers make a difference in the amount of expansion 
at each pass. 


Obituary.—Mr. James Wimshurst, F.R.S., formerly of 
the Consultative Department of the Board of Trade, and widely 
known as an inventor of electrical influence machines, passed away 
on January 3rd, at the age of 70 years. Mr. Wimshurst was a great 
authority on iron shipbuilding, and for many years held a high 

ition as a surveyor of iron ships, first to Lloyds and then to the 

of Trade, but he is best known to the scientific world through 

the beautifully simple and effective influence machines which he 
firat brought out in 1883, and which are now to be found in most of 
the physical laboratories in the civilised world. Mr. Wimshuret was 
distinguished by his vigorous practical intellect, and his tireless 
pursuit of his object till success was achieved. "Taking up the some- 
what obecure subject of electrical influence machines comparatively 
late in life, with little or no previous technical training, he soon 
made himself thoroughly master of the subject at the bench of his 
private workshop. When an idea occurred to Mr. Wimshurst in his 
arm-chair it wag not pigeon-holed to be tested at some indefinite 
date. Mr. Wimshurst stepped at once into his workshop where the 
idea was forthwith realised in mechanical form, and either dis- 
missed as impracticable, or shown to be practicable and valuable. 


The achievements of such a mecbanical genius as Mr. James 


Wimshurst appear to upset all the views of which we nowadays hear 
so much, as to the necessity and value of technical education to 
enable us to maintain our position in the vanguard of scientific and 
technical progress. At least, it shows that the inherent capabilities 


of the race count for as much as technical education. Mr. Wimshurst - 


was a member of the Institution of Electrical Engineers, and of the 
Physical Society, and was made an F. R. S. in 1898. Не was also а 
prominent Fellow of the Röntgen Society, and in his later years 
devoted much of his attention to the application of the influence 
machine to Röntgen ray work. The branch of electrical work to 
which Mr. Wimshurst devoted himself had little or no money in it ; 
his chief stimulus was consequently an honourable ambition to dis- 
tingoish himself in the ranks of pure science. 

We sincerely regret to learn that Mr. J. 8. Highfleld, so well 
known to our readers as the Corporation electrical engineer of St. 
Helens, and who had only lately succeeded in obtaining the im- 
portant appointment of engineer-in-chief with the Metropolitan 
Electric Supply Co., has been plunged into grief by the death of 
his wife. A child was born to them not many days previously. 
Mr. and Mrs. Highfield had only been married for two years, and 
this sad loes coming to Mr. Highfield practically on the eve of 
his departure for London, will evoke the sympathy of all electrical 
engineers. 

An Auditor on Municipal Finanee, — We have 
pointed out only too often that municipalities are working on & 
totally false basis in preparing their annual accounts. Mr. H. W. 
Pulleyn, the professional auditor of the York Corporation, in his 
report on the city accounts for the year ended March 31st, 1902, 
makes the following observations as to the electric lighting under- 
taking :—© I observe with regret that the members of the Council 
have not considered it necessary to adopt the recommendation con- 
tained in my last report, regarding the advisability of charging 
depreciation against the electric lighting revenue account. Having 
regard to the fact that the Local Government Board allow 25 years 
for the redemption of your electric lighting loans, it may fairly be 
assumed that the average life of the assets, acquired with the 
money provided by such loans, is less than the authorised term for 
repay ment, and therefore the provision out of revenue for sinking 
fund instalments to redeem the loans is not of itself sufficient. 
This financial policy will ultimately result in the cost of replace- 
ment of plant falling against the year in which such replacement 
bas to be made, instead of distributing the cost of same evenly over 
a period covering the life of the plant. Consequently revenue will 
be overstated during the earlier years of the undertaking, at the 

of the later years. Under these circumstances, I feel 
obliged to point out that any future balance of profits apparently 
available for the relief of rates will be purely fictitious unless the 
claims of depreciation are recognised." There are none so blind as 
those who will not see, and we do not suppose the Corporation will 
be less blind than its compeers. 


Personal.—Mr. Wallace, manager of the Tunbridge 
Wells Municipal Telephone Exchange, has been appointed manager 
of the National Co.'s Exchange at Bradford. 

Mr. J. Tranter, manager of the National Telephone Co.'s Ex- 
cbange at Kendal, has been transferred to the Blackpool and Fleet- 
wood Exchange. Mr. W. Bhea, of Blackpool, goes to Stockport, 
and Mr. W, H. Walmsley, of Stockport, to St. Helens and Wigan. 

It is said that Mr. C. H. Tweed, the chairman of the Great 
Southern Pacific Railroad Co., is coming to this country to join the 
firm of Speyer Bros., of London, for the purpose of taking charge 
of the financial work of the District Railway when electrified, and 
also in connection with the Perks and Yerkes tube schemes. 


On the 2nd inst., at the Royal Hotel, Gateshead, the employés 
of Messrs. Clarke, Chapman & Co.’s electrical department presented 
their manager (Mr. Mansell) with a very handsome chiming time- 
piece, and a gold bracelet for Mrs. Mansell, on the occasion of his 
leaving the services of the company. The presentation was made 
by Mr. Corbett. | 

Dr. Paul Hirsch has joined the staff of the "Lister" Electric 
Manufacturing Co., of Dursley, as chief designer. 

On December 23rd the cable department of the National Tele- 


phone Co.'s Edinburgh centre held their first annual supper. Mr. 


F. W. Gaskins was presented by his staff with a case containing 
four pipes, аз а taken of respect. Mrs. Gaskins was also presented 
with an umbrella. 


Operation of Alternators in Parallel.—At the 
November meeting of the Société International des Electriciens, 
M. de Marchena read a paper on the speed regulation of alternators 
running in parallel. According to a summary of the paper appeari 


pearing 
in the New York Electrical World, the author considers that parallel 


running of alternators.is very greatly influenced by the governor 
action, a fact which has been generaily overlooked by preceding 
writers, at all events, in France, who have given rather too much 
importance to the question of irregularity during one revolution of 
the fly-wheel. According to M. de Marchena the frequency of pul- 
sating motive power is too high compared with the frequency of 
the oscillations proper of the alternator for permitting angles of 
displacement between alternators to attain to a dangerous value. 
On the contrary, the irregularities of motive power arising from 
instability of the governor are liable to produce very considerable 
displacements, resulting in dephasing or breaking down of alter- 
nators. The author examines the laws which govern centrifugal 
governors, and particularly the relations which exist between the 
positions of equilibrium of the governor sleeve and the variations 
of speed produced by variations of the force acting on the governor. 
He considered the oscillations of the system composed of the 
governor and fly-wheel, and the frequency of the first oscillations, 
that is, the oscillations of the governor; also the influence of the 
damping effect and the conditions to fulfil for a given damping 
effect to prevent oscillations of the second class, that is, of the 
governor and the fly-wheel from taking place. The author gave a 
formula giving the proportions of fly-wheel to be used for given 
conditions. He examined afterwards the working conditions 
of the governor when the alternator is connected with a network. 
He showed that the pendulum motions and greatly variable 
frequencies produced through irregularities of motive power 
or by the quick fluctuations of load, give rise in the governor action 
to oscillations, the amplitude of which depends upon the oscillations 
proper of this governor, as well as on its damping effect. He 
examined in each case the conditions of resonance which may be 
obtained, and the consequences. In order to obviate these incon- 
veniencies, it has, up till now, been the endeavour to realise a very 
strong damping effect—at least temporarily, for the time corre- 
sponding to these abnormal conditions. M. de Marchena approved 
of Mr. Emmet's arrangement of dash-pot, which he thinks can some- 
times give good resulte. He, however, estimates that it is a more 
rational solution of the difficulty to entirely suppress the cause of 
these oscillations by making the governor independent of the in- 
fluence of the pendulum motions of the alternator. He, therefore, 
proposed to run the governor not by the machine itself, but by the 
use of an induction motor connected to the network. This motor 
not depending on individual oscillations of the machine, will not 
change its speed, and willonly act onthegovernor when the frequency 
of the network is modified. The writer cited a test made with this 
system in a large hydraulic generating station in the Nice district, 
including turbines of 1,000 н.р. each. Special dispositions are em- 
ployed for avoiding the troubles liable to result from accidental 
stopping of the motor. The first series of testa gave incomplete 
results on account of the excessive slip of the induction motor, which 
was too small, A new series of tests were made, however, with a 
larger motor, and the results are stated to have been entirely satis- 
factory. The pendulum motions which were experienced at first 
entirely disappeared. It is anticipated that this system is likely to 
be of general use, and the author expects it to be shortly employed 
15 facilitating the parallel running of stations separated by long 
tances. 


Telegraph Engineers for the Somali Campaign.— 
At Aldershot laat week, Lieut.-General Sir John French, command- 
ing the 1st Army Corps, inspected the 3rd Division Telegraph 


Battalion Royal Engineers, which embarked on 2nd inst. on 


Simla for Aden, en route to Berbera. The troops numbered 60, and 
were in command of Captein G. B. Roberts and Lieutenant H. L. 
Mackworth, D.8.O. i 


The Late Mr. Bathurst.—All having claims upon the 
estate of the late Mr. Frederick Bathurst (Armorduct Electric Con- 
duit Co.) are requested to send particulars to Mr. Hervey Bathurst, 
of 6, Loudoun Road, St. John’s Wood, to whom letters of admini- 
stration have been granted, by February 9th. 


Breaking of a Fly-Wheel.—On 29th ult., at Bootle, 
Mr. 8. Brighouse, county coroner, held an inquest respecting the 
death of Frederick James Stratford, on Christmas night, through 
the breaking of the fly-wheel of an engine used to drive electric 
lighting machinery at the brick and tile works, Orrell, near Bootle. 
Mr. G. W. Hubbard, engineer and electrician at the works, stated 
that on the night in question he was inside the building in which 
the engine and dynamo were. About a quarter to five there was a 
loud crash, and the building was plunged into darkness. When a 
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light was procured, the place was found in a state of wreck—tbe 
fly-wheel had broken. The machinery had been examined that 
evening before it was started, and the speed of the engine was not 
greater than usual, about 130 revolutions per minute. About a 
quarter of an hour before the accident occurred, witness had tapped 
the wheels with a hammer, and found them tight and in order. 
Deceased was discovered lying on the ground unconscious, with a 
wound on his head. The machinery had been inspected by one of 
the inspectors of workshops and factories, and fownd to be in 
order. A verdict of Accidental death was returned. 


Calcium Carbide in the United States. — The 
German Consul-General in New York has recently sent home a report 
upon the calcium carbide industry in America. Tbe only manu- 
facturer of carbide ia the States is the Union Carbide Co., of New 
York. Its factory at Niagara Falls has a present capacity of 50 to 
60 short tons per diem, but it is said to be now in process of 
eulargement to a total possible cutput of 100 tons per 24 hours. 
The cost of making the carbide, f.o.b. railway wagons, Niagara 
Falls, is reputed to be $24, export carbide being sold f.o.b. ship, 
New York, at $50, all of it beiny sent from the works, to the coast 
by train. For the home markets the company bas a number of 
selling depóts distributed throughout the country; the price in the 
North-Eastern States, free on railway wagons, being $70 per ton in 
lots of 1 tou upwards, and $3.75 per 100 lbs. It is packed in 100-Ib. 
drums. The consumption of carbide has increased notably during 
the past two years, chiefly owing to the invention and use of better 
acetylene generators than those which were formerly employed. 
The material is graded into three sizes, which range between 34 and 


2 in.. 2 and 4 in., and 4 and у. in in diameter respectively. Most 


new Americau acetylene generators take the medium-sized carbide. 
Granulated carbide is handled by a separate company in New York, 
which exports the bulk of the material principally to the Philippines 
and the Argentine Republic. The Union Carbide Co. employs 
rotary continuous electric furnaces, and works up the dust pro- 
duced on crushing the make with fresh charges. According to the 
Consul, foreign carbide would be welcome in the States owing to 
the high price of the local product; and if it could be sold c.i.f. 
New York at $50 per short ton, in the three popular sizes, and of 
good quality, 1t shovld find a ready market. At present there are 
186 firms engaged in making acetylene apparatus of different kinds, 
and the use of the gas is constantly spreading in rural districts, 
especially in houses, hotels and tbe like which are only occupied 
part of the year. The gas is also find ing acceptanee for the illu- 
mination of railway coaches, motor cars, and cy les, and for the supply 
of portable powerfal lights such as those required by earthwork 
contractors. 


Cable Companies’ Dinner.—On Thursday evening 
last, the lat inst.. the staffs of the Cable Companies held their 10th 
annual dinner and smoking concert at the London Tavern, Fen- 
church Street. About 100 were present, and did full justice to the 
admirable fare provided by mine host, Mr. Ross. Mr. Norton 
(Eastern Co.) occupied the chair, Mr. Mockford (Anglo Co.) the 
vice-chair. The dinner was followed by a very enjoyable smoking 
concert. 


Christmas Tree Iliumination.—The Christmas tree 
at St. Bartholomew's Hospital, on Christmas day, was lit up by 
electric light, installed by the British Electric and Telephone Co. 
The accumulators were lent by the Electric Power Storage Co., 
and the multi-coloured incandescence lamps by the Edison and 
Swan Co. 


* 


Appointments Vacant.—An assistant is required at 


Maidenhead at £80, and a telephone manager for Brighton Cor- 


poration system. See Official Notices to-day. 


THE CENTRAL STATION ENGINEER. 


On Christmas Day the Electric Lighting and, Tramways Depart- 
ment of the Rochdale Corporation held its first annual dinner 
and social gathering at the electricity works, about 50 being 
present. Mr. ATCHISON, the borough electrical engineer, presided. 

The Dundee Committee, in accepting Mr. TrrrENsOR'8 resignation 
consequent on his appointment to Preston, has placed on record its 
high appreciation of his services during the period he held the office 
of city electrical engineer. 

The Electrical Supply Committee of St. Helens has recom- 
mended Mr. E. M. HorLiNGSWORTH, deputy electrical engineer of 
the borough, for tbe position of chief electrical engineer, vacant by the 
departure of Mr. J. 8. HIGHFIELD to take up the position of chief 
engineer to the Metropolitan Electric Supply Co. 

'l'he Harrogate borough electrical engineer and Mrs. Wilkinson 
recently entertained the employés of the electricity department 
and their wives to dinner in honour of Mr. WILKINSON's irecent 
marriage. About 70 sat down at tbe Salisbury Hotel. 

Mr. FRED. THOMSON, station engineer of the St. Andrew’s Croas 
Electricity Works, has received a presentation from the employés 
there and his fellow officials on the occasion of his leaving ths 
Glasgow Corporation employment, after 10 years’ service, to take 
up au important appointment under the Calcutta Electric Supply 
Corporation, І 


Morley T.C. on Monday appointed Mr. Јонн Югллз, of Mickle- 
field, as borough electrical engineer, at a salary of £200 per 
annum. 

The Bristol Corporation has appointed Mr. A. E. Bryant, at a 
salary of £143 per annum, and Mr G. E. Е. WEBBER, commencing 
with a salary of £104, to the staff of assistent engineers. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Thomson-Houston Co., Ltd. (47,982). — This com- 
pany’s annual return was filed on November 14th, when 92,581 ordinary and 
40,000 preference shares were taken up out of a nominal capital of £800,000 ia 
40,000 preferepce and 40,000 ordinary shares of £10 each. £10 per share has 
been called up on 82,581 ordina: y and 40,000 preference shares, resulting in the 
receipt of £681,932 10s. ; £43,877 10s. remains in arrears; 7,469 ordinary shares 
are considered аз fully paid. Mortgages and charges: £200,000. 


Thompson, Ritchie & Co., Ltd. (34, Buckingham Gate, S. W). 
—A postponing deed, prolonging the effect of a charge contained in £1,900 
debe: turer, part of a series securing 43, 000, has been registered. Property 
charged: The сошраруз undertaking and property, present and future, in- 
cluding uncalled capital. Resolution for extending time passed November 47th, 
Hd Trustes: Right Hon. J. B. Шога, Hon. 8. Powye, and Н. Е. Acland- 


Electric Lighting Boards, Ltd. (64,543).—1ssue on December 
9th of adebenture for £400, part of a series created March 10th, 1902, to 
secure £20,000, charged on the company's undertaking and property, prescut 
and future, including uncalled capital. Trustee, Gen. B. J. Nicholson, Total 
amount previously issued of same series, £19,900. 


Pulford Bros., Ltd. (Electrical Engineers, Liverpool) (63,544). 
—-£t00 debentures, dated December 10th, 1902, charged on the company's 
undertaking and property, present and future, including uncalled capital (if any) 
have been registered. No trustees. 


Guildford Electricity Supply Co., Ltd. (36,725) —Issue on 
December 16th of £1,000 debentures, part of a series created November 19th, 
1900, to secure £15.000, charged on the company's undertaking and property, 
pre-ent and future, inaluding uncalled capital. No trustees. Total amount 
previously issued of same series, £10,700. 


St. Helens Cable Co., Ltd. (62,741). —Іввпе on November 27th 
of £16,000 second: debentures, part of a series unlimited in amount, created by 
resolution of November 21th, 1902. Property charged: the company's under- 
taking and property, present and future, including uncalled capital. Holders: 
W. Windle Piikington, St. Helens (21,500), and J. Beecham, St. Helens 
$ “рю. No trustees. Total amoumt previously issued of same series 

* 


Cryselco, Ltd. (Eleetric lamptmanufacturers, Bedford) (57,218). 
— £8,000 debentures, dated November 6th, 1908, chargea on the company's 
undertaking and property, present and future, including uncalled oepita!, ava 
floating security, subject to prior chaeges for EB, Oc, have been registered. 
мое F. W, French, Eye, Suffolk ; and M. Griffith, Stock Exchange, Е.С. 
o trustees. 


Uxbridge and District Electric Supply Co., Ltd.'(62,706).— 
Issue on December 18th of £1,000 debentures, разі of a series created July 18th, 
1901, to secure £20,000, charged on the company's undertaking and property, 
present and future, including unoalled capital. No trustees. Total amount 
previously issued of same series : £16,000. 


Mather & Platt, Ltd. (60, 387).— This company's annual return 
was filed on September 19th, when 82,506 preference and 40,000 ordinary shares 
were taken up out of a nomina! capital of £775,000 in 97,500 preference and 
40,000 ordinary shares of £10 each. £10 per share has been called up on 21,705 
preference aud 2,500 ordinary shares, resulting in the receipt of £242,060. 
£483,000 is considered as paid on 10,500 preference and 37,500 ordinary. Mort- 
gages and charges nil. 


Witting Brothers, Electrical Engineers and Contractors, 
Ltd. (71,038).—This company's annual return was filed on October 14th, when 
the entire nominal capital of £40,000 in 1,150 ** A ordinary and 850 B ” shares. 
of £20 each had been taken up. £4 per share has been called up on 850 “B,” 
and £3,400 has been received. 1, 150 A" thares are considered as fully paid. 
Mortgages and charges nil. 


Electric Railway and Tramway Carriage Works Co., Ltd. 
(57,082).—This company's annual return was filed on October 16th, when the 
entire capital of £150,000 in £5 shares had been taken up and paid in full. 
Mortgages and charges: £50,000 (debenture stock). 


Dick, Kerr & Co., Ltd. (63,407).—This company's annual return 
was filed on November 14th, when 24,000 preference and 82,000 ordinary shares 
were taken up out of a nominal capital of £650,000 in 70,000 preference and 
60,000 ordinary shares of £5 each. £5 bas been called up on each preference 
share, and £120,000 has been paid. The ordinary shares are considered as 
fully paid. Mortgages and charges: £150,000. Subsequently to date of return 
10,058 preference shares have been allotted, considered as fuliy paid. 


Traction Co. of the United Kingdom, Ltd. (62,634). —Івзпе 
on December 28rd of £1,600 debentures, part of a series created same date to 
secure £8,000, charged on £5,000 due from the Traction Development Co., Ltd., 
and the company's undertaking and property, present and future, including 
uncalled capital. Holders, Lloyd's Bank, Ltd. No trustees. 


North British Electrical Co., Ltd. (74,532).—A debenture for 
£859, dated December 22nd, 1902, and a covering agreement dated December 
18th, relating to issue thereof, have been registered. Property charged, the 
company’s undertaking and property, present and futwe, except uncalled 
capital; holder, G. 3mith, Vernon Avenue, Eccles. 


Ingleton Electric Lighting and Power Co., Ltd.—Issue on 
December 28rd of a debenture for £100, part of a series created August 8th, 
1904, to secure £450, charged on the company's undertaking and property, pre- 
sent and future, including uncalled capital, subject to £2,200 prior debentures. 
Holder, J. C. Walker, Glenholme, Ingleton, No trustees. Total amount pre- 
viously issued of same series, 4200. 


Newmarket Electric Light Co., Ltd. (44,450).—Issue on 
December 15th of £5€0 debentures, part of a series created October 16th, 1890, 
to secure £15,060, charged on the company's undertaking and property, present 
and future, including uncalled capital. Trustees, G. H. Verrall, Newinarket, 
and F. E. Gripper, Broad Sanctuary Chambers, S. W. Total amount previously 
issued of same series, £12,600. 
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SUPPLY STATION ACCOUNTS. 


Тнв retrograde movement indicated in the 


Cheltenham accounts of the Cheltenham Corporation elec- 
Corporation tricity department which we analysed a year 
Electricity ago bas been arrested, and the last published 
Acconnts. figures show an improvement, although the 


resulta can hardly as yet be regarded as satis- 
factory. The loss is still large, but it is only three-quarters of what 
it was. The increase in output is very considerable, and there 
seems to be plenty of scope for the business to develop, yet the ratio 
of maximum load to unite sold seems to be tending in the wrong 
direction for economy in the costs. 


GERERAL BTATEMENT. 
1900. 1901. Ino. 


Total capital expenditure .. £112,827 £141,545 £28,718 


Number of units soldi 653,364 970,338 £316,969 
Number of lamps connected 35,002 85,897 895 
Maximum load in WW. 985 560 937 377 
Gross revenue ... _ ... .. £10,086 £18,082 22, 996 
Gross expenditure iss - 47,608 28,005 £399 
Gross profit saa T £2,478 45, 075 £2,597 
Average price per unit sold 3°66d. 8:994, —'44d. 


The number of private consumers was 491 at the beginning of the 
year and 573 at the end of the year. Public lighting has been 
increased from 263 to 361 arc lamps, and in addition there are 20 
incandescents. The proportion of unita sold was:— | 


Unite Units Units to 
Year. generated. to street lamps. private supply. 
1898 507,830 192,712 183,122 
1899 714,504 309,175 232,209 
1900 842,490 362,994 290,370 
1901 1,286,558 514,391 365,882 
and to traction 
90,060 


The prices range from 6d., 53 d., and 4d. down to 3d. and 2d. per 
unit, with a rate of 1 9d. for the energy sold to the tramways. 


REVENUE STATEMENT. | 
1900. 1901. 
Gross. Per unis. Gross. Per unit. Ino. 


Bale of energy . SQ, o. . #9, i 3°66d. TUS 3:22d. — 44d. 
Meter rents АР 00d. ооа. ‘OOd. 
Bale of old materials, а : jr ола. is ‘Old. — ‘03d. 


Sundry fees, &c. e 2 — — — = = 
. £10,086 370d. $13,089 3:23d.|— 47d. 


Gross revenue 


— — > 


The revenue per unit from energy sold has fallen by nearly Id., 
but owing to the increase in output of 316,969 units the total 
revenue bas gone up by £2,996 to £13,082. Owing to the coal bill 
being nearly halved, and a reduction of over jd. in the wages per 
unit, together with sundry smaller economier, the expenditure has 
only increased by about £400; the works costs falling to under 12d. 
and the total cost to just under 2d. per unit, the latter being an im- 
provement exceeding {d. per unit. 


Cost оғ PRODUCTION. 


1900. 1901. 
Groas. Per unit. Grosse. Per unit, Ino, 
Owl .. .. .. .. . £3,411 1954. £2,668 °66d. — 59d. 
On, wasse, water, and engine) — 416 15d. 467 “Lid. — 04d. 
Salaries ane wages. тинен | 
don and attending public” 1,960 72d. 2,386 -*59d. —134. 
ings, secs 555 939 35d. 1,399 »35d. "00d 
street lamps. ———— Á— tte “Qa 
Works costs .. 46,726 2474. £6,920 1*71d. — 76d. 
rates and "P * 
— n "- T С 146 05d. 205  *05d. 00d. 
"оса mana з 13 
encase, secre i i» 510 19d. 607 1 e — 04d. 
General dense and | 
gue ; 
"aae bis in а) 226 08d. 275  *07d. — Old. 
Total costs £7,608 2°79d. £8,007 1*98d. — 81d. 


— — — — ä.— — — — 


The gross profit is more by £2,597 than in 1900, and of this the 
financial charges absorb only £1,750; the difference of £847 has 
enabled the loss to be reduced from £3,638 to £2,791. The general 
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balance-sheet shows that the “ balance at debit of the net revenue 
account" is £13,423, or nearly 10 por cent. upon the н capital 
expenditure on the undertaking. - 


Рот Втлтимиит. 


1900. 1901. 
Interest on loans Im £3,888 £4,787 
Sinking fund for repayments is 2,228 3,129 
Net profit carried forward — 3,638 —2,791 
Gross protit eoe eae £2,478 £5,075 


CITY NOTES. 


Тнв directors’ report of tbe Johnson-Lundell 

The Johnson- Electric Traction Co., Ltd., for the period from 

Lundell Co. Мау lst, 1901, to June 30th, 1902, presented 

to the shareholders at their meeting on December 

22nd last, is the most depressing one which we have seen of late in 

any electrical enterprise, and is not what might have been expected 

in tbe second year of the existence of a company started under auch 

auspices, aod with apparently such reasonable prospects of success 
as was the Johnson-Lundell Co. 

The directors recognise that the financial results are dis- 
appointing "—a word that does not err on the side of severity— 
and then proceed to give some explanations:—The greater part of 
the expenditure was incurred in developing and adapting the 
inventions acquired by the company, none of which were in form 
to be commercially applied in this country, where, unfortunately, 
there is no demand for the type of machine which had been in 
practical use in America for automobile or motor-car service; the 
demand here being for tramway and railway motors, tbe company 
has been directing ite efforts to the practical adaptation of its 
inventions thereto. The first trial—at Blackburn—for tramway 
work was made with equipment manufactured in America. This 
trial demonstrated the soundness of the theory of the invention, 
but disclosed a serious oversight in practice. The error was of a 
fundamental character, and the entire work bad to be done over 
again. Further apparatus was completed and tested at Newcastle, 
and was reported upon to the board as being highly successful, and 
constituting an important step in advanoe iu electric traction 
methods. Orders have been placed with German and French 
manufacturers, with a view to having the apparatus tried on a 
commercial scale at the earliest date. The delay in arriving at the 
present stage of development is explained by the, company having 
no works of its own. For the same reason the company is de- 
pendent upon otber makers for the manufacture of appatatus with 
which it has been competing for contract work, and bas been 
compelled to meet the present keen competition by abandoning all 
intermediate profit. In view of the adverse conditions, it bas been 
thought best to limit the company’s operations to a commercial, 
demonstration of the value of ite motor system, the sale of foreign 
patents and the receipt of royalties. The staff bas been greatly 
reduced, and the directors take no fees. 

The balance-sheet shows that there is an issued capital of £220,000, 
but as a great part of this is represented by shares issued to vendors, 
and is therefore the subject of cross entries, we will limit our 
analysis to cash items. £120,000 has been called up on 40,000 shares, 
410,000 has been paid in advance of calls, and calls are in arrear to 
the amount of £8,982 14s. 10d., making £121,017 5s. 2d., to which 
has to be added an amount of £4,577 Зв. 4d. for amounts received 
as security for application and allotment money remaining unpaid 
on shares issued, and a further sum of £3,447 7s. 5d. due to sundry 
creditors. The total cash liabilities are therefore £129,041 15s. 11d. 
On the asset side are cash payments for patente, £100,000, stamp 
duty, &c., £3,214 19s. 11d. Existing plant, machinery, and deposit 
paid on that ordered, electrotypes, leasehold improvements, office 
furniture, aggregate, £5,290 9s. 11d. Equipments for experimental 
work, £6,972 158. 9d., sundry debtors, £954 17s. 50. Profit and 
loss adverse balances for 1901 and 1902, £10,788 148. 7d., and 
cash in hand, £1,819 18s. 4d. 

The profit and loss account shows that salariee, including con- 
sulting engineer's remuneration, amount to £4,528 134. 3d. 
Travelling expenses are detailed in four items, which amount 
together to £735 28. 14. Rent, office expenses, drawing office 
materials and blue prints, stationery and books, advertising, printing, 
postages, telegrams and bank charges amount to £1,192 7s. 10d. 
Legal, patent attorney's and auditors’ fees, £388 124. 2d., patents, 


4914 3s., interest, £137 17s. 3d., and sundry expenses, £309 188. 3d., 


make up a total expenditure for the 14 months of £8,146 13s, 10d. 
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The total receipts for the same period are £758 6s. 11d., of which 
£9 17s. are for transfers, £193 9s. 11d. for commission and £555 for 
royalties. 

At the meeting of the company, held in October, 1901, and 
reported in our issue of October 4th, the chairman, in reply to 
questions, stated that the public subscribed only about 7 per cent. 
of the capital and his own firm held 6,095 shares. The 7 per cent. 
subscribed by the public represents the greater part of the working 
capital, and although this has been added to by those more intimately 
concerned, it is nevertheless remarkable that the business of а 
company should have been carried on in such a way as to spend 
£8,000 in earning £700. The pathetic regret that the company had 
no works of its own will hardly be shared by those who have had 
experience of manufacturing, and who may be prompted to ask :—If 
this is the result without a factory, how much would have been sunk 
with one? We see no reference in the report to negotiations with 
the vendors. If the £100,000 paid to them was represented by actual 
cash, it was surely upon the understanding that the inventione 
purchased were available for immediate exploitation. In accord- 
ance with a too prevalent custom, the directors surrender their fees. 
It would be far preferable for shareholders to recognise that in 
times of adversity, the directors are entitled to payment, and look 
for their payment being earned. If in the carrying out of the 
inventions a fundamental error was made, is not the responsibility 
upon the vendors or the consulting engineer? But there is no mention 
of restitution by vendors, and the consulting engineer does not go 
unpaid. 

We are heartily glad that the general public are not large share- 
holders in the company, but surely any holders not participating as 


vendors or officials are entitled to some more reasonable explanations 


than are contained in the report, of the unsatisfactory results 
attained. In the interests of shareholders generally it ought to be 
understood that companied with £20,000 working capital are not 
entitled to fritter away the greater part in expensive management, 
even if the directors do stifle a certain amount of criticism by 
surrendering their own fees. 


Blackpool Electric Tramways (South) Co. 


Tux report of this company to be presented to the first ordinary 
meeting of shareholders states that arrangements have been made 
with the old company under which the present company is com- 
pleting the construction of the line and ite conversion into electric 
traction, and the work is being pushed on with rapidity. It is 
hoped the line will be open for traffic next season. When the re- 
construction of the line is completed а meeting of the shareholders 
иа be called at which a full report of the company's affairs will be 
submitted. 


Prospectuses, 


A PROSPECTUS is before the public—the list of subscriptions closes 
to-day, Friday—offering £185,000, 5 per cent. debenture stock of 
the Buenos Ayres Electric Tramways Co. (1901). The total length of 
lines authorised is about 21 miles single track, of which about 5 miles 
is now open for traffic. During the year ended September last the 
gross receipts amounted to £15,122. It is expected that the whole 
system will be completed and opened for traffic by September next, 
and it is estimated that the net profit will reach £26,325 annually. 
The prospectus puts the estimated cost per mile, completed and 
equipped, at £19,524, and gives the receipts per mile run on the 
5 miles of linealready working, at 12:32d. 

The River Plate Electricity Co., Ltd., has been inviting sub- 
scriptions for £100,000 5 per cent. debenture stock. The company 
has been formed to purchase the business lately owned by the River 
Plate Electric Light and Traction Co., Ltd., and carried on for the 
past three years by the Receiver of that undertaking under the 
direction of the Court of Chancery. ` 


Stock Exchange Notices. — The committee has ap- 
pointed a special settling day as under:— Wednesday, January 14th. 
—Metropolitan Electric Tramways, Ltd.—314,016 5 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 500,001 to 
814,016; and 314,016 deferred shares of £1 each, fully paid, Nos. 
1,000,001 to 1,314,016 ; and has ordered the undermentioned securities 
to be quoted in the Official List :—Metropolitan Electric Tramways, 
Ltd.—314,016 5 per cent. cumulative preference shares of £1 each, 
fully paid, Nos. 500,001 to 814,016 ; and 314.016 deferred shares of £1 
each, fully paid, Nos. 1,000,001 to 1,314,016. Power Gas Corpora- 
tion, Ltd.—66,462 vendors’ ordinary shares of £1 each, fully paid, 
Nos. 1 to 66,462. | 


Waygood & Otis, Ltd.—The directors have decided to 
declare an interim dividend at the rate of 6 per cent. 


STOCKS AND SHARES. 


Wednesday Evening. 

Easg іп the money market and a return of business to the invest- 
ment departments of the Stock Exchange, as a whole, are cheerful 
factors with which to commence the first week of the new year. 
In the speculative sections of the House the cry is heard that busi- 
ness is still as far away as ever, but for a variety of reasons the 
capitalists, large and small, are venturing to turn their money once 
more into Stock Exchange channels. In the world of electrical 
finance there are a number of points of practical interest just 
now, which keep the markets well in view of the man with the 
money. | 

Great Northern and City Preferred Ordinary shares are steady to 
good at 81 middle. A certain amount of quiet buying has brought 
the sbares into prominence during the past few days, and of course 
the "private view " of Tuesday last has directed attention to the 
company's securities. It may be well to repeat that these 4 per cent. 
shares are of the nominal value of £10 each, and are fully paid. 
Interest at the rate of 3 per cent. has been distributed during the 
construction of the line. City and South London stocks, too, enjoy 
a freer market than usual on account of the imminence of the 
dividend, which is expected very shortly. The senior stocks of 
the company are again in demand, the price of the 1901 Preference 
stock (to which class we have devoted some favourable hints on 
several occasions), being raised to 126 buyers. Central Londons 
are quiet, without particular change, and the latest dividend 
estimates say that 4 per cent. will be paid on all the Ordinary 
stocks. Shrewd critics maintain that the company will be easily 
able to earn 5 per cent. when it seriously tackles the question of 
building over its stations. But the ventilation problem towers 
above all else. 

Metropolitan Consolidated stock has been up to 92 within the 
past few days, but a slight relapse occurred on some sensible profit 
taking. District, too, climbed to a fraction over 40, but failed to 
maintain its best level. The Preference stock is decidedly harder 
at 79. Waterloo & City remains scarce; a buyer had to pay 97 for 
it the other day. Such a price appears quite high enough, possibly 
too high, in view of the quotations for Consols and other gilt-edged 
descriptions. 

Interesting enough is the little issue of £185,000 in 5 per cent. 
Debenture stock just offered by the Buenos Ayres Electric Tram- 
ways Co., Ltd. From the names of those connected with the enter- 
prise, it may be inferred that the undertaking has substantial 
chances of success, and considering the bagatelle required to pay the 
annual interest on the Debenture stock, the stock may be regarded 
as a very fair investment of its kind. 

London United Tramways Preference shares and Debenture stock 
are both quoted ex dividend at 114 and 1043 respectively; British 


Electric Traction Preference are 12 to 12} in the market, the Ordinary 


keeping about 122 and the Debenture stock at 1254. 

Remarkably active dealings are taking place in National Tele- 
phone issues, more particularly as regards the Preferred and 
Deferred Stocks, both of which are notably strong. Of course the 
company is doing a good business, and for some reason or other ite 
stocks have been unduly depressed. Recognition of those pointe 
has brought quite a little rush of investment orders into the market, 
with an instantaneous result upon the prices. Other telephone 
shares are practically unaltered. 

Telegraph issues continue to pass through their usual alternations 
of cold and heat, this week seeing a check to the downfall, and in 
one or two cases leaving prices substantially better. Not even the 
Marconigraphic intelligence that a daily newspaper is on the point 
of being established on an Atlantic liner is able to stop a rising 
tendency in Anglo-American stocks, while the Eastern varieties 
maintain their convalescent condition in regard to prices. Western 
Telegraph have come into request, and, taking it all round, this 
department is strong, perhaps surprisingly so in view of the boom- 
ing of all things connected with Marconi other than his company’s 
shares, the price of which is still no better than 2§. 

Electricity supply shares display no remarkable changes, but the 
market ів а good one. Metropolitans have sharply improved to over 
17, and Charing Cross Preference are somewhat harder. It was play- 
fully suggested that the prompt disavowal by the Charing Cross Uo. 
that their system bad anything to do with the temporary failure of the 
electric light in the vicinity of the Bank the other night drew people's 
attention to the shares. London Preference have been sold at 53, 
and both kinds of urban shares changed hands about 5. In the 
provincial list Oxford Electrics were done at 54 early in the present 
week, but this little section plods on its retiring way as usual. 
Bromptons are a fraction harder, and to hark back to Metropolitans, 
it may be said that dealings have well-nigh ceased, pending the 
declaration of the long-desired award by the arbitrators. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present der | Dividends for the last | „Closing Closing | "week ended 
NAME. о SF uotationg Quotations n 
Issue. share, three years. quo шелше Jan, Tth, 
Highest Lowest 
също асаа ноте h, 4 96 Debs. vis 8 EM os pa omar xd es RS 
azon egraph Co.'s shares, Nos. 1 to 25,000 x e ss 24— 24— m 
119,7001 Do. do. 5 % Debs., os. 1 to 1,250 Red. е 70 — 80 70 — 80 ee oe 
788,40 | Anglo-American Telegraph .. .. .. .. 48 — 51 48 — 51 P 
8,106,680 Do. do. do. 6% Pref. > АМ ii Am 89 — 91 90 — 92 919. 90 
8,105,580 Do. do. do. De erred es eo oe ee 9 8 — ү 8l 
44,000 o sa M va x is 4 — 44 1— 4 be T 
18,883,800$ | Commer 170 —180 170 —180 si 56 
1,841,200 Do. do. Sterling 000 Jour 4 * Deb. Btook Red. Se - 73 — 75 xd| 98 — 95 xd 944 984 
16,000 | Cuba Telegraph . m Ys 5— 6 5— 6 m 2 
6,000 Do. 10 % Pret. ee oe ee ee ee ee ee pub 19 — 14 oe e 
12,981 Direct 8panish Telegraph аж Vs ET a 241— 84 ee . 
6,000 Do. do. 10% Cum. Prem. 7— 8 7— 8 СА 
(60,7102 Direct United States Cable 91— 10} 9#— 10} 1054 94 
. 92,800: | Direct West India Cable, stock Reg. бе, within Nos. 1 to 1,200, Red. 98 —101 xd| 98 —10l xd .. 
4,000,000 | Eastern Telegraph, Ord. M 115 —190 115 —120 1184 115} 
1,965,565 Do. 3 f. Stock be a y 89 — 93 89 — 92 
SQ ODD no: - A Mort. Deb. Stock Red. . 16 н % Br aie а 
Eastern Exten on, ustralasia, and China Telegra n — 03 — 
820,000! Do. Deb. Stock 2 107 —110 107 —110 Vs 
800,000 | Eastern & South Africa Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 99 —102 99 —1 100 | 100i 
200,000! Do. do. Reg. Mort. Debs: (Mauritius Bub) to 8,000 99 —102 99 —102 96 a К? 
180,227 | Globe "Telegraph and es . g ; 9 — 1st S— 9 8% x 
180,042 Do. do. 6 % Pre. kem qd 18 — 18 — 184 195 | 12 
150,000 | Great Northern Telegraph, of Copenhag 96 — 27 25 — 2 254 - 
66,9001 Halifax and Bermudas Cable, 44 % ist Mort. Debe, ; within Nos. | A Е a 100 —108 98 —101 xd 
17,000 | Indo-European Telegraph о ... 95 |10% |10% |109 | 89 — 43 88 — 42 
100,000 | London Platino Brazilian Telegraph, `6 % Debes. 2 oP ..| 100 22 a p 101 —106 101 —106 
Montevideo Tele mone, Ltd., 78 70 Nos. 1 to 72,680 hs $5 1 24 T ix 4 4 
86,492 Do. 5 % Pref., Nos. 1 to 86,492 WA. us 1 5 E y 1 1 
1,988,898 | National Telephone, ге. Stock  .. Sx ..| 100 5 5 Ф 5 96 94 — 90 95 — 97 914 
1,966,601 Do. do. Stock А ò 2% T ix * 100 64 xd 68 — 68 72 — 74 69 
15,000 Do. do. 6 tn Cum. Ist Pref. .. - xe he ке 10 6 6 6 1 1 1 193 ] 1 
15,000 Do. do. 6 % Cum. 2nd Pref. а a 10 6 6 | 6 11 1 12 — 18 1273 12 
250,000 Do. do. 5 J Non-cum. 8rd. Pref., 1 to o 250,000 Eu tag 5 5 5 | б 58 5 .. 
2,000,000: Do. do. "e Deb. Stock Red. wo, 5. | Stock | 84% 84% | 84 93 — 96 ха) 93— 96 хі) 95 943 
600, Do. do. Deb. Stock Red. ё 64 el 100 . Se 4 & | 4 99 —103 xd 101 —105 100 
171,504 | Oriental Telephone Аз Elec. Nos. 1 to 171,504, fully paid. 1 5% | 6 6 96 2 —. 1 
100,000} | Pacific and European Tel., 4 % Guar. ‚ Debs, 1 to 1,000 в» ..| 100 * ^ 97 —100 xd| 97 —100 
11,890 | Reuter's re “ante 5% | 5% | 5% 64— 74 64— 74 
8,908 | Submarine Cables Trust ie 3s s 95 mA .. | Cert. fis s 110 —120 110 —120 
58,000 | United River Plate Telephone mh V 7 96 796 | 7% 41— 54 xd 5 — 54 xd 54 
40,000 Do. do. 5 95 Cum. Pret., Nos. 1 to 40,000 sar, | 5 * © Ur wa 44— 5 xd 44— 5 xd 
179,947 Do. do. 5 % Debs. .. | Stock "T ker d e 100 —108 ха! 100 —108 xd T 
15,609 | West African Telegraph, Shares ‘th 10 ee var IN 8 — 4 8 — 4 8 
80,008 West Coast of America, Nos. 1 to 80,000 and 53,001 to 58,008 . | 24 15 АМА MMC 0— i 0 — 4 * 
150,000: Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Bub. Tel. | 100 Ке ins Maer 98 —101 96 — 99 ха I. * 
267,980 | Western Telegraph, Ltd., Nos. 1 to 907,990 v. | 10 1% 1% | 1% 11 — 114 11 — 114 1lj 11% 
75,0001 Do. do. 5 % Debs. 2nd series, 1906 ~ „ә ..| 100 vi vs | es 100 —103 xd| 100 —103 xd| .. $i 
400,000 Werl 3 do. х, Deb. Stock Red. $5 * Es 100 jx, ix, E 97 —100 xd 97 SS xd * 
88, а and Panama Telegraph .. T Фа T 10 * 10 — А "m Y. 
$4,569 Do. do. do. 6 % Cum. 1st Pref. „ as]. 38 $ x 3: i. H 1 B 5 478 
4,069 Do. do. do. : Cum. 2nd Pref. i $3 10 F > ор E 8— 4 3 — 4 AM NET 
80,0001 Do. do. do. Debs., Nos. 1 to 1, 800 as 100 ar 2s 25 100 108 | 98 —101 xd E» 


| 

20,000 | British Aluminium 7 % Cum. Pref. 10 | eo | 8% TEM = 8— 4 

800,0000 | Do. do. 5% 1st Mort. Deb. Btook Red. Stock | .. | 8 | 75 — 80 15 — 80 

100,000 | British Electric Traction ВА 10 8% 9% 9% 1 18 m- 13 12333 | 1 
100000 | Do. do. 6 e% Cum. Pret. 10 Se wem . nýi 112— 121 11 
600,000: Do. Perpetuai Debenture Btock 8tock Е" 124 —127 124 —127 126 124 
100,000 | British Insulated Wire Ord 5 — 909, 15% |10% TÀ— 8 | The 8 
100,000 Do. do. б Cu Pref. aie " ie 5 „ A PS 6 | b4— 6 A 
60,000 Do. do. 44 ca Mort. Deb. Red.. ee es os 100 e ] oe oe 108 —106 ха 105 —108 oe 
50,000 |«Browett, tnde 3 Co. (1899), Ord “» РЕ si “s #1 | . 8 PT 12/6 to 18/0 . 18/6 to 18/6 í " 
50,000 J Do. 6 % Cum. Pref. .. £i | .. | 6 S aks 16/6 to 17s. 16/6 to 17s. 2: 8 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,181. а, 53» | 5% ! Ni | 1— UW — 1 к і 
150,000 Do. prm Pref... 2 | 6 | 6 ELI 1— 1 | 1—1 Т 
196, 000% Do. до. b. Stock Stock | .. "CAE Main 100 —108 | 100 —108 ү 
195,000: Do. do. T Pr. 2nd Deb; Stock Stock oe M m 98 — 98 98 — 98 us 

85,000 | Callender's a Construction са rM 5 5% | 15% 20% 14 — 15 | 14 — 16 nl 

40,000 Do. do. do. b ys EN N xd 6 xd| 5} 

90,0002 Do. do. do. 4% 90 Ist st Mont Deb. Btook Red. Btock : m 107 —110 108 —112 xd 2s v 
1,860,014 | Central London Railway, Ord. Stock Stock 4 106 —108 107 —110 1092 109% 
494,098 Do. do. 4 % Pref. Stock Stock PE 4 108 —111 | 105 —108 E in 
494,993 Do. do. Def. do. Stock | .. | 4 100 —109 | 108—112 S e 
1,830,000 | City and South London Railway h.c шш. del Stock 13% | 2% | 2% | 73-79 2 5 7 16 
86,000 | Crompton & Co., Nos. 1 to 85,000 . 8 1 8 7% - 8 2 3 9 к 
100,000: | { Do. 5% 18 Mort, Reg. Debe, 1 to 900 of £100, and} | | "E. .. | 100 —406 % | 100—106%xa} .. | .. 

ЫШ f 
99,261 | Edison 4 Swan United Elec. Light, A shares, £8 paid, 1 to mn b 6 | - al s 
17,189 Do. do. "А" shares, 01—017,189 . . 5 6 | 1 1 
344, 0232 Do. do. Deb. Stock Red. 100 |. | i: 14 — 78 73 — 77 xd 
114 100 Electric Construct 14 114,0 00 5 а Е på. 109 | 6% 69,16 1— 13 т a 
ес 0 On, to ee Ж 
81,890 | Do. do. 7 % Cum. Pref., 1 to 81,890 42 A 5 * $ 3 af 2 
182,500: | Do. do. 4% Perp. lst Mort. Det 8 Btock Stock 99 —102 99 —102 
26,000 | General Electric So. ( 7 5 % Cum. Pref. 10 5% | 5% 10 — 104.xd| 10 — 104 ха) 10} 10 
28.000 | Henley's (W. T.) Telegraph Works Ora, Е 20 163— 17 Цер 17 t ба 
А 8 ) Te р or r 5 15 1 17 1 
‚ 86,000 do, Pref. ot a 5 X 
48,060 Do do. ort. Deb. Stock 109 —118 У 
50,000 | Indis-Rubber, Өана Бег & Telegraph Works 194— 204 << i 
87,500 Liverpool ‘Overhead Railway, Ord. 58— xi 
10,900 |+ Do. do. Pret. £10 paid 10} Е 
7,500 | Parker (Thomas), Ltà., о, ao 1 to on 14 154 ME 
§Rosling & 6 Cum. Pr 19/0 to 20/0 vs 
37,860 | Telegraph F and Maintenance 87 — 40 391 88 
150,000 Do. 4% Deb. Bás., Nos. 1 to 1,500 Red, 1900 101 —104 xd 
Waterloo & City Baliway, Ord. Stock . ES — 97 97 


t Quotations on Liverpool Stock Exohange. t Unless otherwise stated all shares are fully paid. 
$ From Bradford Bhare List. 4 From Manchester Share List. 


— — — ———— — — ——— — — 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Constraotion and Maintenance, ай. Oldham, Ashton, and Hyde Electrio (410 pd Ord. 18—14, 


Hational Electric Free Wiring, I. » 10—11, 
Bank rate of discount 4 per cent. (October 2nd. ll 902) 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Stock г Closing Closing Business done 
кп . NAME. . or сена for the Quotations Quotations week ended 

` Share. AAS SECS TEMIN: Dec. 314. Jan. Tth. Jan. 7th, 1903. 

Д 71999. | 1900. | 1901. Highest. Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. . 1 ES zx Же 8 & .. .. 
100,000 Do. 44% lst Deb. Stock, Prov. Certs. 100 2x ы 27 110 —118 110 118 d 8 
20,000 | Brompton & Kensington pecunie Light Sup., Ord., 1 to 20,000 Б 6% 6% 8 96 10— 1 10f— 1 8 be 

20,000 Do. 1% Cum. Pret. 5 R: * е 10 — 1 10 — 1 i ; 

50,000 | Charing Cross and Strand Electricity Supply 5 9% 9% |10% | : 
10,000 ро. do. do. 44% Cum. Pret. 5 Si " $i 5 1514 poe 
40,000 Do. до. “ City Undertaking ” 4 % си: Pref. 5 e ЕИ us 4 xd 4 xd T us 
yer scis ре. E do. 15 % Оек Stock Red. 100 р 55 m 108 —106 xd| 108 my 1044 е 

, elsea Electricity Supply, Or ES AD: "t s b 6 4 54— 5 
150,0004 Do. do. % Deb. Stock Red. - .. | Stock Se Ж * 108 —11] xd| 108 —111 xd | 
10,595 | City of London Electric Lighting, Ord. 40, 001—110, 595 $a s 10 4% 0% 5 96 1 1 11 юн 4 
40,000 Do. 6 % Cum. Pret., 1 to to 40,000 ©» 10 6% 6% 13 — 14 18 — 14 1 - 
400,0001 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid . vs 85 3^ is 122 —19. xd! 122 —127 xd ; Se 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid . 100 n у: 102 —105 xd| 102 —105 xd 2s КА 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4 4 96 4 96 94 84— 94 | - 
20,000 Do. do. do. 6 % Pref., 40,001—60,000. . 10 6 6% 12 — 18 12 — 19 2 z 
400,000! Do. do. 44% Deb. Stock, Prov. Certs. (al paid) Red 2x 155 iu 107 —110 xd; 109—112 И ез 
50,000 | Edmundson's Electric Corporation, Ord. Shares . b 6% | 796 | 7 96 — 64— 7 6i | T 
80,000 ро до. 6 % Cum. Pref. .. as " = i. — — 67 6 
140,000 do. 43% let Mort. Deb. Stock .. | 100 D 2 107 —110 107 —110 "ur QT 
21,000 Kensington and Knightebridge со, "E s 5 11% |12% 10 10 — 11 10 — 11 Sd 3 
110000 aod Plectrie в. Co . 4 X Debenture Stock 1. | Btock | .! es = 101 104 301 104 ә | E. 

, ondon Electric uppiy СЕР imi Ord - 8 25 83 e .. .. 
49,840 Do. do. 6 % Pret. 5 e zv 3 5 — 51 5 — 51 bà | 53 
100,000 Metr lian El ES Suppl Ur 5 . 80 53 | ва | ex is 163 63—11 17 162 

, etropo ectric upp А ` ә 1 5 І 
220,000! Do. do. d 1st "Mort. Deb. Stock s: T ix i Е 62 107 —112 xd| 107 —112 xd 
250,000: D do. Mort. Deb. Stock Bed ex .. | Btock : 99 —102 98 —101 xd 
10,852 | Notting Hill Electric Lighting 2 $5 - 10 770 7 144— 1 14 1 
40,000 | St. James’ and Pall Mall Electric Light, Ord. . " "T 5 144% | 144 144% 14 1 1 1 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 b 1% 7 
160,000: Do. do. do. 5) Deb. Stock Red... 100 s 95 Р 98 —101 97 —100 xd $5 
12,000 | Smithfield Markets Electric Supply, Ord. m P M 5 eS Ks - 11— 27 11— 2} i 
50,0001 Do. do. 4% Del ©з M из 100 нә M РМ 80 — 90 80 — 90 vs 
65,000 | South London Electricit Supply, Ord. ВР es ae 5 8 — з — MA 
80,000 | Urban Electric Supply, m os s m - 5 " vs - 4 4 Б 418 
stone Ра Do. e EC Б % x] Pref. .. sty хе d. vs 5 % oi toj : id і 2 iH 

> estminster Electric Supply, Or bà n Ае $ 5 18 1 1 — 11 — 

28,141 Do. do. 5 % Cum. Pref. b 6 — 64 61— T 
* Bubject to Founders Shares. 3 Unless е stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, January 7th,. 
CHEMICALS, &o. This week. | Last week. Ino. or Deo. METALS, &o. (continued). | This week.! Last week. or Dec. 
a Acid, wo 85 per cwt. 5 / 5 / : д Copper Sheet "" A .. per ton £65 £65 - 
a „ Nitric ЕР .. рег owt. 22/- 22J- | ‚ 9 „ Rod. .. per ton £65 £65 * 
а 5 Oxalic . m A" E .. рег cwt. 82/- 82J- А e з (Electrolytic) Bars .. per ton £55 £55 
a „ Sulphuric ..  ..  .. percwt. 5/6 5/6 : ac m Ж Sheets . per ton £78 £73 
a Ammoniac, Sal .. percwt. 42/- 42/- | А e $i ўз Коа per ton | #61 #61 
ё Ammonia, Muriate (crystal) .. per ton £83 10 £33 10 е H.C. Wire per lb. | Id. "ld. š 
.. per ton £30 £30 | f Ebonite Rod à per lb. 8/- 8/- 
а Bleaching powder . zs .. per ton £4 10 £110 | iu Sheet D. jte .. per lb. 5J- 5/- 
a Bisulphide of Carbon oe .. рет ton £15 £15 | п German Silver Wire .. per lb. 1/44 1/44 
a Borax. 23 .. per ton £18 £18 h Gutta-percha fine .. 5 .. per lb. 8 9 ; / "e 
a Benzole (90 » zs А .. per gal. 7/- 7/- h India - rubber, Para fine. .. per Ib. 8/8 to 3/104 | 8/44 to 8/74 inc. 
a T (50/90 95) .. m .. per gal. 5/6 | 5/6 4 Iron, Charcoal Sheets .. per ton £18 £18 oe 
а Copper Sulphate .. " .. per ton £17 10 £17 10 4 „ Pig (Cleveland warrants) per ton 48/- 47/6 6d. inc. 
a Lead, Nitrate $5 ES .. per ton £924 £24 | | | $ ,, Forgings, according to size per ton From £11 | From £11 s 
a „ White Sugar T .. per ton £81 £31 | íi ,, Scrap, heavy .. рег ton ' 47/6 to 50/- | 47/6 to 50/- is 
а Ehn lte Bitter e | 427 10 £n1 | á „ Wire, galvanised No. 8 . рег ton | 015 ifa 6 ж 
a Methyla pi per gal. / / { to to А 
a Naphtha, Solvent (90% at 160° С). per gal. 5/6 5/6 „ Lead, English Ingot .. . per ton II 7 6 [£1126 s. ine. 
a Potash, Bichromate, in casks .. per Ib. Bd. 8d. 9 „ Sheet .. per ton £18 £18 " 
a АК Caustic (75/809). . .. per ton £24 £424 m Manganin Wire No. 28 . .. per lb. 8/- 8/- 3 
a „, Bisulphate vx .. per ton £85 £85 | 9 Mercury... .. per bot. £8 15 £8 15 ‘ 
a Shellac $a .. per owt 180/- 190/- | d Mica (in: ginal cases) small .. per lb. | 8d. to 9d. | 8d. to 9d. ix 
a Sulphate of Magnesia " .. per ton £4 10 £4 10 | d „ is „ medium perlb. | 1/9 102/9 | 1/9to 2/9 T 
a Sulphur, Sublimed „ .. per ton £6 5 £6 5 d » large. perlb. | 8/3t0 7/8 | 8/8 to 7/8 Re 
a ji Dene ered .. per ton £6 10 £5 10 p Phosphor Bronze, plain castings per lb. 1144. to 1/2 | 114d. to 1/2 К 
а Lum .. per ton £5 £5 | p a rolled bars & rods per lb. 1/- tc 1/8 1/- to 1/8 ‘ 
a Soda. Caustic (white 70 %) .. per ton £10 15 £10 15 p i i Ups Meet perlb. | From 1/2 | From 1/2 А 
а „ Crystals .. per ton £8 £8 o Platinum Й per oz. £4 £4 Е 
а „ Bichromate, ‘casks... .. per lb. 24d. 24d. p Silicium Bronze Wire . per lb. 9d. to 1/- | 9d. to 1/- 5 
а Magnet, acc’d’ g to desc' p'r n per ton £58 £58 
METALS, &c. | 4 „ in bars А | коп zb доо т 
b Aluminium Ingots, in ton lots .. per ton £148 £148 9 Tin, Block .. .. .. per ton f E127 te 419 en ine. 
b А . Wire, in ton lots .. perton £224 £224 i % g „ Foil .. por lb. 1/6 1/6 vx 
b " Sheet, in ton lots .. perton £191 £191 is n „ Wire, Nos. 1 to 16 per lb. 1/7 1/64 54. ine. 
p Babbitt' в metal ingots .. рет ton | £40 to 2130 £10 to £180 ie p White Anti-friction Metals— si 
c Brass (rolled metal zu) basis per lb. 1. : 1. 41. ine. „White Ant” brand per ton £36 to £60 | 236 to £60 
€ „ Tube (brazed) ; per lb. А A | Аи j Yarns, 2/10s Grey Cotton, on sp'ls per Ib. "d. d. 
€ „* „ (solid drawn). .. per lb. 6а. а. РА j ow 61са. Flax. per Ib. А 
€ „ Wire, basis.. e .. per lb. 64а. 3 14. inc. „ g ply 10 lbs. Russian per lb. 415d. 4 Е 
я Copper Tubes (brazed) .. .. per lb. à 81d. Vs j » 10 lbs. Russian, single .. per Ib. | 44d. 48d. T 
„ (solid drawn)  .. per lb. ‹ 9а. m j 180 lbs. Jute rove per ton £11 £11 11 lis. dec. 
: Copper Bars (best selected .. per ton £65 £65 | Уд | k Zinc, Sb't (Vieille Montagne bnd. ) per ton £23 | £28 | € 
; а Lap des оре & Со. ET / India-Rubber, G. P. ана Teleg. „Works | k Messrs. Morris Ashby, I Limited., 
А e Britis uminium Co., . А g Messrs. James & Shakspeare. (Co., L А т Messrs отег 
Quotations < с Messrs. Thos. Bolton & Sons., Ltd. | Quotations 4 $ Messrs. Edward Till & Co. Quotations J n Messrs. P. Ormiston 4 Sons. 
PP Y | d Messrs. F. Wiggins & Sons. supp У | 4 Messrs. Bolling & Lowe. виррп У | o Messrs. Johnson, Matthey & Co., Ltd. 
€ Paneer: Frederick Smith & Co. j Messrs. bios H. Hindley idi Cos Ltd. p The Phosphor Bronze Company Lia. 
TRAFFIC ‘RECEIPTS. 
Receipts for Miles | e for Miles 
the week. Total to date. open. | the week. Total to date. open. 
Company. Мек ® Сошрапу. ое | 33) САРЕ e E 
ending Am nt Inc. or Am ' nt Ino. or This Last б ending | Am'nt Inc. or Am'nt Inc. or /This|Last 
“| dec.* deo.“ year. year. & | dec.* dec.“ year. year. 
22 | £ £ i a | | 
Blackburn Corp. Trys. .. | Jan. 8 881 + 65 33,110 + 4,272 | 199 © B. E. T. Co. созаи | 2 £ £ £ | 
Blackpool and Fleetwood | ,, 3| 209 | 12 20,959 — 68! 74 72 Я Southpo Dec. 26 | 295 | +111 13, m | + 4,865 
B Trys. & Car. Co. ,, 2| 4,658 | +854 — — | 28 28 Bouth gerd ые, » 26 890 | — 32 50, — 1, 1,628 21 
British Elec. Trao. a | | Swansea .. Ls i » 26 | 619 | + 86 F 606 + 1.595 
Barnsley .. ER Dec. 96 260 ге 1,218 — — — 3 Taunton.. is а » 26 66 — 14 3 vT3 — 876 — 
Devonport » 26 467 + 80, 22,016| + 1,202 5 5 58 Tynemouth .. ..| » 26 251 | + 69 | 14915, + 2,204 3} 
Dudle —Btourbridge. . А 26 889 | +158 | 88,896 | + 4,894 | 1 1 ics eston -super- Mare.. » 21 28 — 5,588 | — 9j — 
Gateshead „ 26 | 1,041 +854 | 89,807 | + 8,316 | 1 *0 Wolverhampton Dist. „ 26 467 | +928 | 11,842 | + 7,757 | 1 23 
Gravesend—Northfieet » 26 1173 — 4,261 — i — A Central London Railway | Jan. 8 | 6,683 | +575 5,688 + 575 6 6 
Greenock—Pt. Glasgow „ 28 | 455 | + ТТ | 25.585 | +18,592| 74 | "à Б City and 8. London Ry. „ 4| 8496 | +260 | 8,4361 + 260 e 61 
Hartlepool aie s „ 26 279 + 54 12,932 + 1,851 45 ы Doncaster Corp. — — — — — — 
Kidderminster .. i » 26 129 | - 9 6.504 + 69 4 4$ 9 Dover pre ea Trys „ 3 189 — 4 — — 8 8 
Merthyr... .. ..| „ 26| 24 — 17 10,222 — 1,707. 8 | 8 Я Dublin United Trys. ..| „ 2) 4179 | —150 | 126,121 + 3,540 46 | 46 
Middleton Ps é » 26 266 — 11,273 — 84 — East Ham Tramways . » 8 473 | +148 11,042 + 3,167 5 601 
Oldham — Ashton МЕ » 26 661 | 91 | 27,411 | 1.724 8 8 5 Glasgow Corp. Trys. .. „ З | 14,183 [41,72 899, 166 + 571 | 62 
Poole es ae „ 2 318 | + 87 13,216 + 122 281 Liverpool Overhead Ry. „ 4 1,496 | + 91 1 496 4 94 62 62 
Potteries 0 ae [I] 26 1,946 +869 78,292 + 6,495 * Newcastle Corp. eee 90 8 8,289 — — — 85 — 
Rothesay. e. ee oe 99 26 + 10 1,988 + 643 аре — Sunderland Corp. [1] 4 1,217 S 60 eani — 17$ 1% 


| 
i 
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METAL MARKET. 
Fluctuations in December, 1902. 
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225 


LEAD (ENGLISH). 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 


By Dr. J. A. Freie, M. A., F. R. S., Member, Professor of Elec- 
\ trical Engineering in University College, London. 


(Abstract of Paper read December 11th, 1902.) 


(Continued. from page 40.) 


IT.—PHOTOMETRIC PROOBSSES. 


Generally speaking, a photometric measurement consists in com- 
paring together the brightness of two white surfaces, one illuminated 
solely by the light under test, and the otber by a standard light, 
and adjusting the distance of the lights until an equality in bright- 
ness or illumination is secured. A typical and simple form of 
photometer, therefore, is the Ritchie wedge, in which two adjacent 
sides of a white prism inclined at equal angles to the incident rays 
serve as the two surfaces which aro differently illuminated. What- 


8, Magnesia screen ; P, P5, Totally reflecting prisms; о р, Lummer-Brodhun 
prism ; T, Telescope. 


Fic. 3.—LuxMBBR-BRODHUN PHOTOMETER. 


ever may be the exact nature of the arrangement for creating these 
two contiguous surfaces illuminated by different sources of light, it 
appears to be an essential condition for sensitiveness that they shall 
not be separated by any dark or bright space not illuminated wholly 
by one light or the other. Hence, whatever form a photometer may 
take, it must be one in which this accurate juxtaposition of the two 
surfaces to be compared can be secured. Another condition is, that 
the illuminated surfaces must be perfectly white. There is a vast 
difference between surfaces in regard to whiteness, which are all 
called white. A suitable white surface for photometry can be 
obtained by compressing magnesium carbonate or barium sulphate 
into slabs. In the Lummer-Brodhun photometer, such a white 
magnesia slab is illuminated on ite two opposite sides by the two 
lights to be compared (see fig. 3). By the means of two totally 
reflecting prisms, Р), Pz, the diffused light from the two sides is sent 
through a compound glass prism, P Q, consisting of two right-angle 
prisms placed base to base. One of these prisms has portions of its 


P Q, Right-angle prisms; т, Eye-tube; ss, White аитпа screens ; 
A B, Field of view—the two parts illuminated respectively by light 4 and light в. 


Ета. 4.—TotaL REFLECTION PHOTOMETER (FLEMING). 


hypothenuse surface removed by sand-blasting, во as to be at a lower 


level than the rest, and the two right-angle prisms have their 


hypothenuse surfaces placed together, being faced to come into 
optical contact where they touch. 

When such a prism is viewed by means of a telescope and an 
eye-piece in the proper position, we see the field of view divided 
iuto two parts, one portion of which is illuminated by the diffused 
light scattered from one side of the magnesia slab, and the other 
side by light scattered from the other. By adjusting the distances 
of,the lighte, the brightness of these two portions of the fleld of 
viewgcan be made to agree. If the lights are heterochromatic, then 
these two portions of the field of view have different colours as well 
as different brightness, and the observer has to make a jadgment 
when,the two; patches agree in brightness withoutiregard to their 
difference in tint. The author bas devised a modification of the 
Lummer-Brodhun photometer, in which the two lighte, a and B, 
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to be compared are placed one in front and one at the side of the 
Mns T This form has some advantages for arc lamp testing 

Some considerations affecting heterochromatic photome are 
discussed below, but meanwhile it may be said p ем are 
various methods for reducing the distraction caused by this colour 
difference in the lights compared. In the old form of Bunsen 
grease-spot photometry, the difficulty of making an accurate judg- 
ment as to the equality in brightness of the two surfaces to be com- 
pared was considerable, but the difficulty was obviated to some 
extent in the form of disc known as the star disc, in which the 
simple grease spot of Bunsen was replaced by a sheet of tissue paper 
placed between two discs of thin white cardboard, in both of which 
a star-shaped opening had been punched ont. 
| Photometers are divided into three principal classes:— 

(A) Intensity photometers, by means of which a comparison is 
made between the luminous intensities of two sources of light. 

(B) Illumination photometers, by means of which we measure the 
illumination in any locality in candle-feet or some similar units. 

(C) Spectrophotometers, in which selected rays from the spectra of 
two lights are compared in respect of luminous intensity. 

The intensity photometers may be classified according to the 
method adopted for praducing two adjacent surfaces or comparing 
the 1 of the two surfaces illuminated by the lights com- 


pare 

Probably by far the largest portion of photometry of late years 
has been conducted by means of the Banani 5 disc or its 
various modifications. 

For electric glow-lamp photometry the writer has found no 
photometer which is on the whole superior to the contrast form of 
the Lummer-Brodhun photometer, which, when skilfully used, 
enables a difference of less than j per cent. in the luminous 
intensity of! the two lights to be determined.“ 

In describing the arrangements which the writer's experience has 
shown to be the most advantageous for glow-lamp photometry, it will 
be well to say & few words first on the arrangement of the photo- 
meter and the photometer room. The general impression in the 
minds of many electricians is that any room or corner is good enough 
for a photometer. In numerous electrical laboratories or testing- 
rooms, & wooden shelf is put up with black velvet curtains in front, 
and a box at each end to hold the standard lamp and the lamp to 
be tested, whilst the Bunsen disc or other photometer slides on a 
graduated bar between the lamps. A photometerof this kind embodies 
almost every defect a photometer can have. It reproduces, often in 
an aggravated manner, the defects present in a form of photometer 
called the Evans closed photometer, long known to be unreliable. 
The chief source of error in it is that reflection of stray light from 
the neighbouring velvet or black wood surfaces causes the illu- 
mination on the photometer disc to vary not according to the law of 
the inverse equare of the distance from the source of light. A 
photometer consisting of a long box or narrow shelf invariably 
allows a good deal of light to be reflected at an oblique: incidence, 
even from black velveteen curtains. The whole principle on which 
intensity photometry is based, is that no light must reach the 
photometer disc except that coming in straight lines from the two 
sources. Hence it is essential not to take this for granted in any 
particular instance, but to verify it. In the next place, such a closed 
photometer, if used with a flame standard of any kind, invariably 
gives erroneous measurements because of imperfect ventilation. If 
а flame standard is to be used at all, the greatest attention must be 
paid to the temperature and ventilation of the photometer room. 
For this purpose, it should be at least 8 ft. wide, 8 ft. or 9 ft. high, 
and 20 ft. inlength. Fresh air should be drawn in from the outeide 
by means of & fan, and circulated through the room, but with the 
avoidance of draughts. If this is not done, and two or three people 
are in the photometric room employing a flame standard, it will 
most certainly fall off in luminous intensity by a sensible percentage 
in & short time, owing to the accumulation of moisture and carbon 
dioxide in the room. Also the temperature of the room should be 
kept uniform, especially if electrical measurements are to be made 
jn it. The arrangements of a suitable photometric room for glow- 
lamp testing are as follows:—The room being at least of the 
dimensions above stated, should be painted dead black in its interior, 
well ventilated as described, and kept at a constant temperature. 
Down the centre should run a wooden railway, consisting of a pair 
of beams on which can travel easily wooden slabs or tables holding 
the lamp to be tested, the standard and the photometer, the height 
being euch as to bring the photometer telescope or tube to a level 
convenient for the eyes of ordinary persons when standing. The 
arrangements adopted after long experience in the Pender Electrical 
Laboratory at University College, London, and reproduced in the 
photometer rooms of the Edison and Swan Electric Lighting Co.'s 
factory at Ponder's End, at the suggestion of the writer, are as 
follows :—The photometer employed is the Lummer-Brodhun photo- 
meter with contrast prism, and is kept fixed in one position on the 
railway (see fig. 5). On the left-hand side, carried on a sliding 
table, is an incandescent lamp, which is called the comparison lamp, 
and by means of appropriate resistances this lamp can be adjusted 
accurately for voltage and therefore candle-power. The sliding table 
on the right-hand side is connected to an endless cord moved by a 
winch, so that the observer at the photometer can move the lamp 
on this table to or from him. This slab carries a support for the 
incandescent lamp to be tested, so arranged that the lamp can be 
placed with its axis in any required direction, and also revolved on its 
axis by means of a small electric motor. Under the railway are placed 
the resistances and controlling handles for regulating the current and 


a he st ЫЫЫ 


* The Lummer-Brodhun photometer is in reality a very superio 
form of Bunsen grease-spot photometer Е 


voltage of the lamp to be tested, and for this purpose, from the 
socket holding the above lamp, there come two pairs of leads, one 
the current leads, and the other the potential leads. 


Cl, Comparison lamp; Ph., Lummer-Brodhun photometer ; « b, Potentiometer 
wire; o, Galvanometer; Bo., Standard cell; Ra, Voltage divided resistance; 8l, 
Standard lamp; p p, Pulleys; c c, Endless cords; в, Battery; n, Rheostat; nr, 
Series resistance; p, Plug switch. i 


Fic. 5.—ABBANGEMENTS OF STANDARD PHOTOMETER BENCH AND 
POTENTIOMETEB. 


For measuring the electrical quantities, no instrument is so satis- 
factory as the direct-reading potentiometer. Out of a large 
experience, the writer can say that no ammeter or voltmeter yet 
made is sufficiently accurate for electric-lamp photometry. It was 
with this object that the writer introduced as far back as 1888 the 
direct-reading potentiometer, set by a Clark cell, which has been 
since brought into its present perfect form by Lieut.-Colonel 
Crompton, and those of his firm who have assisted him. The 
modification which the author then introduced was that of adjusting 
the current through the potentiometer coils or wire, so that the fall 
of potential down a unit of length of the wire was equal to one- 
thousandth or one ten-thousandth of a volt, as determined by com- 
parison with a standard cell. Employing a Crompton potentio- 
meter, readings of the current and voltage of incandescent lamps 
can be taken quite as quickly inthe photometer room as by the use 
of any ordinary ammeter or voltmeter, and with an accuracy which 
is far greater. The only point to which attention need be drawn is 
that the temperature variation of the Clark cell being considerable, 
it is better to use a Weston cadmium cell, or Helmholtz calomel cell 


` in place of the Clark cell. Тһе operation of making measurements 


by means of the large bulb standard glow-lamps is as follows:—A 
standard lamp is selected giving, вау, 16 candles at 96 volts in а 
certain direction. This standard lamp is placed in the testing 
socket with its axis upright, and set at a distance of 4 ft. from the 
photometer disc. The distance of the comparison lamp is then 
varied until the photometric balance is obtained. The standard 
lamp is then removed from the testing socket and the lamp to be 
tested placed therein, and its distance varied until & photometric 
balance is again obtained. From the relative distances of the tested 
lamp and the standard, the luminous intensity of the former is 
determined in terms of the latter. The railway bar can, of course, 
be calibrated to show at once candle-power. It will be seen that 
this process is a form of double weighing. It eliminates the effect of 
any want of symmetry in the photometer itself. The exact candle- 
power of the comparison lamp does not matter, as long as it remains 
constaut during the experiment. 

In making a series of teste of incandescent lamps, it is desirable 
to check the setting of the comparison lamp by means of a large 
bulb standard, at intervals, just as the setting of the potentiometer 
is checked at intervals by means of the standard cell. In making 
photometric examinations of incandescent lamps, it is of course 
necessary to take the candle-power in different directions. In order 
to eliminate the variation in candle-power which exists in different 
horizontal directions when the axis of the tested lamp is vertical, a 
committee of the American Institute of Electrical Engineers recom- 
mended that the lamp under test should be revolved on ita vertical 
axis. This is not difficult with stiff filaments, but with the long 
high-voltage filaments now used there is a risk of breaking the 
filament, or forcing it against the bulb of the lamp, if the speed of 
revolution exceeds about two per second, and this is hardly 
sufficient to eliminate all flickering. In any case, the maximum 
horizontal and minimum horizootal candle-power should be taken, 
and also the candle-power in the direction of the axis of the lamp. 
For certain purposes, it may be necessary to take the mean spherical 
candle-power. The usual process is to be content with taking the 
maximum candle-power in a horizontal direction, but since by far 
the larger number of lamps are hung head downwards, in use this 
value alone does not give sufficient information as to the perform- 
ance of tbe Jamp, and the candle-power in the above-stated three 
directions should always be furnished. In the actual photometric 
measurements it is desirable to oscillate or move one of the lamps 
on & plan recommended by Sir W. de W. Abney. If the lamp 
under test is moved to and from the photometer in gradually 
diminishing arcs, it is easier to determine the exact position of 
balance than if this is not done. One advantage of the above 
described method is that the comparison lamp can be adjusted to 
work as nearly as possible at the same watte per candle as the lamps 
under test. This is especially desirable when using the Lummer- 
Brodhun photometer, as it ie very sensitive to small differences in 
the spectral quality of lighte compared. 

(To be continued.) 
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Ву бів OLrver Loper, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 38.) 


CONDUCTION IN GASES. 


Wr wil now leave liquids and proceed to conduction by rarified 
gases, that is to say, to the phenomena seen in vacuum tubes. If a 
long glass tube, say a yard long and 2 in. wide, with an electrode at 
each end, and full of common air, is connected to an induction coil 
and attached to an air-pump, the ordinary spark-gap of the coil being, 
say, 2 or 3 in. wide, we find that, for some time after working the 
pump, the electric discharge prefers the inch or two of ordinary air 
to a long journey through the partially rarified air in the tube, but 
that at a certain stage of exhaustion, one which any rough air-pump 
ought to reacb, this preference ceases. A fiickering light appears in 
the tube, readily visible in the dark, which very soon takes on the 
appearance of red streamers like the Aurora Borealis, and then the 
sparks outside in the common air cease, showing that the rarified air is 
now the better conductor and the preferable alternative path. Let 
the exhaustion proceed further, and the axis of the tube becomes 
illumined with the glow, which is now much brighter, showing a 
band or thread of current, while the original spark-gap may be 
- shortened down gradually to one-eighth of an inch, or even less, 
without any spark taking place across it, showing that the rarified 
air is now a very good conductor. When the best conducting stage 
is reached, the tube is filled with a glow, called tue positive column; 
and both ends of the tube are apt to look alike. If we exhaust still 
further—and to exhaust even as far as this something better than 
an ordinary air-pump is necessary, an oil or mercury pump being 
the most suitable—the column of light is seen to fill the whole tube, 
to gradually lose its bright red or crimson tint, and to break up into 
a number of very narrow discs like pennies seen edgeways. At the 
same time, the spark-gap must be widened to something more like 
a quarter or half an inch to prevent the discharge from taking that 
path, and a dark space near the cathode now begins to be visible, 
the cathode itself being covered all over with a glow, while the 
anode is usually only illuminated at a point or two. The stris into 
wbich the positive column has been broken up thicken and separate 
as exhaustion proceeds. The dark space near the cathode also 
enlarges, driving, as it were, the positive column before it into the 
anode, and looking as if it would presently fill the tube; but before it 
can do this, it is noticed that the glow on the cathode iteelf is coming 
off as a kind of shell, leaving another dark space, a narrower and much 
darker space, inside it. The first dark space has been called 
Faraday's dark space; the second is generally known by the name 
of Crookes's. This second dark space now increases in thickness, 
pushing the glow before it as the vacuum gets better and better; but 
the terminals of the spark-gap must now be pulled still further 
apart, else the discharge will prefer to take a reasonably long path 
through the air. Hrhausting further still, the glow all disappears 
and the second dark space fills the whole of the tube; and now is 
noticed a new phenomenon, the sides of the glass have begun to 
glow with & phosphorescent light, the colour of the light depending 
on the kind of glass used, but generally in practice with & greenish 
light ; a result evidently of being the boundary of the dark space. 
If exhaustion proceeds further, the resistance of the tube becomes 
very high, and the spark may prefer to burst through an equal and 
ultimately even a greater length of ordinary air. This is the con- 
dition of the tube so much investigated by Crookes, by Lenard and 
Röntgen, and by many other observers. It is the phenomena 
occurring in this dark space which have proved of the most intense 
interest. 
CaTHODE Rays. 
Bo far we have supposed that the cathode is a brass knob or other 
convenient terminal introduced into the tube; bat if we now pro- 
ceed tb use other shapes, as Crookes did, using a fiat disc or a curved 
saucer-shaped piece of metal, and if we then introduce into the dark 
space various substances, we shall find that the dark space is full of 
properties which are most clearly expressed by saying that it is a 
region of cathode rays—that is to say, of rays or something as it 
were shot off fromthe cathode. There is evidently something being 
thus shot off, which, however, is invisible until it strikes an obstacle, 
something which seems to fly in straight lines and to produce a per- 
ceptible effect only when it is stopped. Such a something might be 
& bullet from a gun, which is quite invisible when looked at side- 
ways, but may produce a flash of flame when it strikes a target, or 
may do other damage. So it is with these oathode rays; the region 
of their flight is the dark space ; the boundaries of that space where 
the projectiles strike are illuminated. .A substance with phos- 
phorescent power, such as many minerals, or even glass, phos- 
phoresces brightly, and tbe path of the rays can be traced by 
smearing a sheet of mica with some phosphorescent powder and 
placing it edgeways along their path. In this way it can be shown 
that they travel definitely in straight lines, not colliding against 
each other, but each shot as it were like bullets from an immense 
number of parallel guns. Where they strike the sides of the glass 
they make it phosphoresce; where they strike residual air in the 
tube, as they do if the exhaustion is not high enough, they make it 
pbosphoresce also, and give, in fact, the ordinary glow surrounding 
the dark spece. 

These rays possess a considerable amount of energy, as can be 
shown by concentrating them by means of a curved saucer-shaped 
cathode and bringing them, as it were, to a focus. A piece of 
platinum put at that focus will (if the exhaustion is not too high) 


show evident signs of being red-hot that is to say, will emit light. 
If the exhaustion is higher, less heat is produced, though a phoe- 
phorescent light is emitted from suitsble substances like alumina 
and most earths; but if the exhaustion is pressed further still, the 
bombarded target emita no visible light but that higher kind of 
radiation known as Röntgen or X rays. It may be doubted, how- 
ever, whether the target itself emita these rays, whether its 
function is not rather to stop the projectiles as suddenly as pos- 
sible by the massiveness of its atoms. Thus the best target 
would be a substance with the heaviest atoms. The X rays are 
probably emitted by the suddenly stopped projectiles in & manner 
which has been investigated by Sir G. Stokes and Prof. J. J. 
Thomson, and which is intelligible to anyone who has studied the 
properties of moving electric c moving at the speed of light, 
a matter on which Mr. Heaviside has written with extreme clear- 
ness in his volume called Electro-magnetic Theory.” 

Cathode rays have a remarkable penetrating power; for Hertz 
found that a thin metal diaphragm, bei; ti if it were of 
aluminium, was powerless to stop their passage completely, as 
could be demonstrated by the phosphorescence and other effects 
appearing in the further half of the tube beyond the diaphragm. 

The position of the anode in such experiments is of small conse- 
quence. There must be one somewhere, and the easiest plan is to 
make it а cylinder through which the cathode ray bombardment 
goes. The bombarding particles fly in straight lines and deoline to 
turn a corner, taking no apparent notice of the position of the 
anode, and exhausting themselves by bombarding the side of the 
glass opposed to them, if the tube is bent into a V shape, for 
instance. 

Lenard extended Hertz’s discovery in a remarkable way by 
skilfully constructing a tube with its outer wall of very thin 
aluminium, so arranged as to be able to stand the atmospherio 
pressure outside. He then directed the cathode ray bombardment 
on to this window or aluminium film, and showed that the rays can 
penetrate it and actually come outside into the ordinary atmos- 
phere, where they are called Lenard rays, in honour of thie inde- 
fatigable investigator, a friend and disciple of Herts. 

These Lenard rays make the air phosphoresce and produce the 
other effects which cathode rays can produce, but they are stopped 
within & moderate range by the immense obstruction they meet 
with from a substance of the density of ordinary air. Substances 
seem tostop them simply in proportion to the quantity of matter 
which they encounter, without regard to its nature. A thick layer 
of air would be about as opaque as а layer of water у}, аз thick; 
and even if the body put in their way is a solid, provided it is thin 
enough and not too massive, it will be penetrated by the rays, and 
phosphorescent effects will be produced on the other aide of it. The 
rays can also affect photographic plates, and, indeed, do nearly all 
the things, though on a smaller scale and with much less pene- 
trating power, that the later discovered Róntgen rays can do. 

The Lenard rays are clearly cathode rays emerged from the tube, 
and it was the custom, at the date of their discovery, to think of 
them as flying charged particles of matter; though the extra- 
ordinary distance they could travel through common air, a distance 
comparable to an inch, was a manifest difficulty to such a hypothesis, 
seeing that things as big as atome of matter cannot travel so much 
аз гу; of an inch in ordinary air without many collisions. 

Lenard accordingly adhered to the view that they were not 
material but ethereal; and although in the sense he probably 
intended, this is not a tenable view, for they are not ethereal waves 
or anything of the nature of radiation, yet, as we shall see, neither are 
they ordinary material particles, any more than the cathode rays 
are. But that is just what we are now considering, and we will 
return to them as observed by Crookes in 1279. 


МАТОВЕ OF THE CATHODE Rays. 


We have seen that the impact of the cathode rays, speaking in 
language appropriate to the assumption that they are charged 
particles, will result partly in heat, or vibration of the impacted 
particles; partly in light or phosphorescence, due to the quiver of 
electrically charged atoms, or rather the electrical charges on atoms, 
as in the ordinary process of radiation; and partly in X rays; all of 
which effects are readily seen at different stages of vacuum in a 
Crookes’ tube. The momentum of the flying particles shot off from 
the cathode can also be exhibited by putting into their path some 
form of vane or little windmill, which will then be driven 
mechanically, as the vanes of a radiometer are driven by the recoil 
of the molecules of the residual air from the warmer surface, a 
stress being thus set up between the vanes and their glass enclosure. 
In the electric vacuum tube experiment, the etress seems to be 
between the cathode or gun and the vanes or target, and the pro- 
pelling force would appear to be the force of electrical propulsion, 
the particles travelling down the grade of potential just as they 
travel in ordinary electrolysis; but, whereas in ordinary electrolysis 
they meet with constant encounters, and therefore progress very 
slowly, in the high vacuum they can fly for several inches in & free 
path without encountering anything, and therefore without causing 
any disturbance, giving rise to no appearance but that of the dark 
space. Phenomena occur only where they strike. 

This was the view taken by the whole world, of the nature of 
cathode rays, after Crookes's demonstration; it was supposed that 
they were flying atoms, and that they were flying with ordinary 
molecular speed, but with а long free path—much longer than would 
have been expected from ordinary gaseous theory. The extra- 
ordinary length of free path was somewhat difficult to reconcile 
with the doctrine that they were flying atoms obedient to the 
ordinary laws of gases; except that, being subjeot to electrical pro- 
pulsion all in the same direction, their course was more regular, and 
their encounters therefore fewer, than if they had been moving at 
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random. This same feature of regularity it is that confers momen- 
tum upon them ; their motion does not constitute heat, and is not, 
to -be considered as temperature; they are moving like a wind, 
rather than with the irregular unorganised motion appropriate, and 
solely appropriate, to the terms heat and temperature,“ and to 
the ordinary kinetic theory of gases. Crookes indeed hazarded the 
surmise, by one of those flashes of intuition which are sometimes 
vouchsafed to a discoverer but are often jeered at by orthodox 
science at the time, that he had obtained matter in a “ fourth 
state,” and also that he had got in his tube something equivalent to 
what was contemplated in the “corpuscular” theory of light. 
There is something to be said for even this last mode of statement, 
when the particles are moving quickly enough; but how true the 
first was—that the matter in the dark space was in a fourth state, 
neither solid nor liquid nor gaseous—how true that was we shall 
presently see. 

Meanwhile let us summarise the evidence for the view that the 
cathode rays аге at any rate charged particles of some kind in 
extremely rapid motion. That they are in motion must be granted 
from the facta of their bombardment—driving mills, heating plati- 
num, and the like; and in order to show that they are charged, the 
most direct plan is to catch them in a hollow vessel connected with 
an electroscope, as Perrin did ; but another plan is to show that they 
have the properties of an electric current. If they are charged 
while in motion, they constitute a current on Maxwell's theory, and 
therefore should be able either to deflect a magnet, or to be 
deflected by it; and here comes one of the most simple and im- 
portant experiments in physics at the present time. A definite form 
of old experiments by Golstein and many other vacuum tube 
observers was arranged by Crookes in 1879, when he made the track 
of the rays visibly luminous, by passing a selection of them through 
a slit, and letting them graze along the surface of a film of mica 
covered with phosphorescent powder, and when he then brougbt 
near Шел a common horseshoe magnet. When this is done the 
track of the rsys is at once seen to be curved, showing that it is 
not a beam of light we are looking at, but a torrent of charged 
particles behaving like an electric current, and deflected by a 
magnet. It is really the very same phenomenon as can be obeerved 
with difficulty when a current flows through metals, which was dis- 
covered by E. H. Hall, and is known as the Hall effect. 

The fact that the particles are thrown off the catbode, being 
evidently vigorously repelled by it, ia sufficient to suggest that they 
must be negatively charged ; the direction of the curvature caused 
by & magnetic field enables us to verify at once tbat the flying 
particles are negatively charged, and no comparable rusk of posi- 
tive particles in the opposite direction, or in any direction, has been 
observed. In that respect evidently the magnetic curvature of 
cathcde rays in gases differs from the magnetic curvature of a cur- 
rent in metals, viz, that whereas in metals it is sometimes the 
negative and sometimes the positive current which is acted upon, 
according to the nature of the metal, and the effect is always small, in 
gases it is the negative alone that appears to be acted upon, and the 
action is always large. It seems, therefore, that for some reason or 
other the negatively charged bodies in a vacuum tube are much more 
mobile than the positive, and that the mobility of the negatively 
charged bodies is extreme. One striking method by which their 
mobility was displayed consisted in the observation by Prof. Schuster 
that all parts of gas in a closed vessel became conducting when an 
electric discharge had taken place in one corner of it, so that 
even though the vessel consisted of different compartments, one 
compartment was made feebly conducting by a discharge in 
the other, provided that the two. had any kind of gaseous 
communication, a fact which looked as if some extremely mobile 
particles, probably the negatively charged particles cf cathode raye, 
could wander about to a considerable distance in a very short time 
and take their share in the conveyance of an electric current. The 
conductivity of gases appeared to be, indeed, entirely due to these 
loose or dissociated or detached charged particles, and where they 
were absent the gas did not conduct at all; it could be broken 
down, being a weak dielectric, by a sufficiently strong force, but 
it would not leak; whereas, when these loose charged particles 
were about, it leaked readily, becoming, to all intents and purposes, 
an electrolyte amenable to the feeblest electric influence. And the 
act of breaking down the air by an electric discharge was found to 
render tbe surrounding air for a time thus electrolytic. Its electro- 
lytic quality, however, did not last long. The mobility of the 
particles, which enabled them to travel to & considerable distance, 
also euabled them to get rid of themselves by clinging to the sides 
of the vessel, or perhaps by re-uniting to some opposite but com- 
paratively immobile positive charges, which, after some time, in 
their rapid journeys, they must casually encounter. Mr. Townsend,* 
however, found that the conducting power lasted unexpectedly long 
if no dust was present, the dust particles evidently acting as inter- 
medial receivers and storers of charge, promoting intercbanges 
which otherwise might be delayed from accidental non-collision. 
And the time that thus elapsed before the whole of the con- 
ductivity disappeared from dust-free air suggested that the moving 
particles must be very small, so that collisions were comparatively 
infrequent. 

The mobility or diffusiveness of a gas depends on its mean free 
path, and that depends on its atomic size: the smaller it is, the more 
readily can it escape collision. Hence it is that collisions are 8o rare 
in astronomy ; the bodies are small compared with the spaces 
between them. The behaviour of charged particles seemed to 
indicate that they must, in some cases, be something smaller than 


* Mr. Townsend, of Trinity College, Dublin, then working in the 
Cavendish Laboratory, Cambridge, now Waynflete Professor of 
Physics in the University of Oxford. i 


atoms. It seemed hardly likely that material atoms could behave 
in the way they did, so it was recollected that it had occurred to 
some philosophers, among them Dr. Johnstone Stoney, that electric 
charges really existed on an atom in concentrated form, acting as 
satellites to it; so on that view it was just possible that these flying 
particles might be not charged atoms at all, but charges without the 
atoms, the concentrated charges detached, knocked off, as it were, 
in the violence of the discharge and afterwards going about free ; 
travelling at an immense pace because they would etill be liable to 
the full electric force that they had experienced before, and yet 
would have shaken off the encumbrance of tbe material atom with 
which they had been associated. It is true tbat no such disem- 
bodied charges or electric ghosts had ever been observed. All the 
experiments that had been made in electrostatics had been made on 
charged matter, the surface or boundary of the matter acting as the 
locality for an electric charge. The facts of electrolysis had 
suggested or proved that the atoms: themselves could carry charges, 
and hence that if a liquid were electrified, what was really happen- 
ing was that a number of the atoms on its surface turued their 
similarly charged poles ontwards; and the same might, for all we 
knew, be true for metals also, and thus every charge seemed 
associated with matter. 

Yet at the same time the occurrences at an electrode, where an 
ion gave up its charge and escaped without it, indicated the 
possibility that perhaps the electric charge could exist alone, at any 
rate that it could be handed from one atom to another, and thus 
might conceivahly exist alone for an instant. During this 
momentary isolation some might, in the freedom of a rarified gas 
discharge, possibly escape, and wander. about free. 

To such hypothetical isolated charges, the unit charge or charge 
of a monad atom, the name electron has been given, and when I 
speak of an “electron” I mean to signify the at present purely 
hypothetical isolated electric charge. Whereas by the term “ion” 
I always вісоіѓу the atom and its charge together. 

Now if the flying particles which constitute the cathode rays were 
electrons ratber than ions, if they were detached charges, leaving 
the atoms behind them (probably leaving the atoms from which 
they were detached positively charged), their extreme mobility and 
diffusiveness and high speed would be perfectly natural, aud al- 
though they would not be matter in the ordinary sense, yet no 
difficulty need be felt at their possessing some of the properties of 
matter, at any rate such properties as appertain to matter by reason 
of its having inertia, because, as we have seen, an electric charge itself 
does possess a certain kind of imitation inertia. Hence these 
electrons in movement would possess momentum, and might there- 
fore propel windmills; they would possess kinetic energy, and 
therefore might heat a piece of platinum, and if suddenly stopped 
by a massive target when travelling at a high speed they might 
readily give rise to phosphorescent appearances and even to the 
sudden pulse of radiation known as X rays. But the existence of 
this last property ought to be capable of clear deduction on elec- 
trical principles if the matter is further gone into. 


( To be continued.) 


METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


(Concluded from page 42.) 


AT the sitting on December 20th, Mr. Cripps, K.C., addressed the 
Umpire on behalf of the company, and said he should not attempt 
to follow his learned friend into the curious fallacies which he 
called theories of hypothetical analysis. The real thing here was 
the value of an undertaking compulsorily purchased under the Lands 
Clauses Act. That the sale was compulsory there could be no 
doubt, and the words “to estimate the value of an undertaking 
under the Lands Clauses Act " was no longer really subject matter 
of controversy so far as the principle was concerned. In this case 
the concession was for a limited time. When they bad once arrived 
at the proper table to apply there was no difference in principle 
whether what they were purchasing was in perpetuity or for à 
limited number of years. There might possibly be an element of 
novelty in the fact that at the end of tbe period of concession the 
plant had to be taken over at iis then value. He was not now 
actually referring to the terms of the Act, and the concessionnaires 
were no longer entitled to the benefit of the business under the head 
of goodwill. There again, unfortunately, they had been anticipated 
under the Tramways Act. The matter had gone to the House of 
Lords, aud the principle to be applied had been determined. Then 
there was the question of severance, and Mr. Moulton admitted the 
principle, although there was a great variety of figures. He con- 
tended that the figures of the company were accurate, and Mr. 
Moulton had suggested that there were two matters which, at any 
rate, ought to iníluence them more or less in dealing with the 
figures to which the company said they were entitled in this 
arbitration. One was what had been called the undue preference 
point—that was the question of charges in Marylebone as compared 
with the charges in mid-London. The other was the question of 
the self-contained system. There was a third point which he would 
ask to be allowed to deal with once for all—viz., how far there was u 
probability of competition within the Marylebone area, and how far 
such a probability would affect tbe true value of their concession to 
the Metropolitan Electric Co. With regard to the undue preference 
point, that was partly a question of fact and partly a question of law. 
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With regard to the legal point, it would have been perfectly open 
tothe Marylebone Vestry to have commenced porerna against 
the company, and to have enforced equality of charges in the two 
areas. On the question of fact, he thought they had abeolutely 
established their position. In Marylebone and in mid-London they 
had two differing conditions affecting a large amount of the supply 
in this sense, that substantially the larger portion of the supply for 
Marylebone was for residential purposee, and in mid-London it was 
for business purposes. Mr. Conacher’s evidence showed that such 
differences as existed were due to different conditions—the resi- 
dential district, the business district, the business carried on under 
different conditions as regards the load factor—and that the only 
outstanding cases were absolutely infinitesimal, and could not affect 
a great question like that at all. 

The Umpire: Mr. Moulton put forward with no uncertain voice 
the construction of the clause to give a valuable right to Marylebone 
to charge prices which should not exceed the prices in mid-London. 
He said, supposing that had not been observed, still, we ought 
always to bear in mind that one element in keeping down prices 
in Marylebone was the liability to have them kept down to mid- 
London prices; and mid-London was open to influences—the 
competition of Charing Cross, and so on—to which Marylebone 
was not. 

Mr. Crippe said he did not object to that. He agreed it was а 
question of savereigns. What he did say was that, although Mr. 
Moulton had pot it in that way asa possible element affecting prices 
in the future, that was very distinct from the view he (Mr. Cripps) 
pat forward that Mr. Moulton used it in the sense of risk for the pur- 
pose of attrition. He contended that the most Marylebone could 
have done was to compel the company to raise certain charges in 
mid-London. Then, with regard to the question of the self- 
contained system, the agreement with the Vestry was that the com- 
pany should provide and fit up generating stations at Rathbone Place 
and at Manchester Square, and maintain a sufficient plant there for a 
sapply of carrent for not less than 85,000 lighte. That that had been 
done, he thought, would not be seriously contested. Their view was 
that the words in the agreement enabled them to supply a stand-by 
inside or outside Marylebone, so long as these two specified 
stations were constructed, worked and used, or constructed 
and capable of being used, up to the standard in reference 
to which there was no dispute between them. With regard to the que: - 
tion of competition, he thought there had been some misunder- 
standing. Parliament never would give в monopoly in these cases, 
bat substantially so long as a company did its duty, it was not in- 
terfered with. There were only two possible competitors, viz , an 
outside company ог the Vestry. An attempt had been made by an 


outside company, but in view of the dissent of the local authority, 


Parliament would not sanction! the competition. Then the local 
authority brought in a Bill, and it was thrown out, and then the 
company pointed out the trying position they were in in being 
harrassed year after year, and they offered to sell to the local 


authority. Therefore for the Vestry themselves there was only one. 


attitade, which was that of purchase, and that was the position 
they were іп now. The position now was not that of a monopoly, 
bat of a company whose existing income was not likely to be 
affected by the introduction of a competitive factor. Coming to the 
question of the tables, Mr. Cripps said they had first got to form 
their judgment upon what amount of profit or what amount of earn- 
ings would be divided, or probably would be divided, amongst the 
shareholders during the period of the concession. The first question 
was as to how they were to approach the question of goodwill. 
There were two matters to be conridered. One was the question 
of what he would call ascertained amounts, and, secondly, they 
had the question of future estimate, which must in some of its 
elements lead to difference of opinion. The company’s lowest 
estimate of future expectations was, roughly, £650,000. On Mr. 
Moulton's table he reckoned it out at £150,000. However, so 
far fi om there being any question of difficulty as regards maintaining 
income, they had an income guaranteed so far as its present level 
was concerned by a e future increment. ‘Having ascertained 
what might be called the normal year, the next problem was the 
future expectations, and he would deal with that when he came to 
figures. Then with regard to the valuation of the plant, it had 
been suggested that as regards plant rot entirely ap to date or no 
longer of value having regard to the conditions under which the 
industry may be carried on in the future, the company were not 
entitled to a valuation of those items. That, he submitted, was 
quite inconsistent with the principle of the clause. Then, with 
regard to severance, the company's figure was roughly £240,000 as 
agsinst £48,750 on the other side, and those figures he would deal 
with later. He would point out that on the figures put in by the 
company there had been an extraordinary small amount of real 
criticism in the case, and he submitted that the main position of the 
company, and the main figures of the company, stood as they put 
them. Не was satisfied that as regarded the main points their 
armour had not been pierced, and the suggestions on the other side 
had not been in the direction of true criticism of their main posi- 
tion. Mr. Cripps then proceeded at considerable length to criticise 
the tables put in Mr. Fletcher Moulton, and to challenge the deduc- 
tions which the learned counsel drew therefrom in support of the 
caso of the Borough Council. 


Resuming his speech on December 22nd, Mr. Cripps, after 
further criticising the tables of Mr. Moulton, referred in detail to the 
tables which had been placed before the tribunal on behalf of the 
company. He said that the first upon which he had to make 
some comment was table No. 3, about which he thought there had 
been a little misapprehension. It sometimes had been said that 
the groes revenue in the Marylebone ares, which they could ascer- 


tain, had been spoken of as though it were £100,833. Now, of 
course, that was not the gross revenue—it was £100,833 plus 
£3,104—or in other words, £103,937. 

The Umpire: That is gross in the fullest sense before any 
allowance for bad debts. 

Mr. Cripps: Yes, but it is of importance, and I want you to bear 
it in mind, because in some of the calculations as to the amount sold 
and the price per unit, particularly in their calculations, the gross 
income has been taken excluding the meter element, and that is the 
cause of some of the apparent differences, where we ought to have 
been at one, between their tables and ours. The first matter we 
have got to get in 1901 undoubtedly was the gross income of the 
company. We must start from that point always, and here, apart 
from any question of estimate or anything else, we have so far a 
solid foundation, because we can se te Marylebone from the 
rest of our undertaking. Our books have been looked into, and we 
are agreed really that the gross income is the figure I gave of 
£103,937. Continuing, Mr. Cripps said that that table in itself had 
nothing to do with fature expectations, but it had been suggested that it 
showed what he might call a somewhat conflicting result, and par- 
ticularly it was said that as regarded the increases in the years 
1896 and 1898, it looked on the table as though there had been a 
certain reaction. But the answer to that was that those were both 
years in which there was a large reduction in price, or a consider- 
able reduction, and that any spparent absence of the normal 
increase as regarded gross revenue was attributable to that reason, 
the result being shown that in 1896 and 1898 the increase in gross 
income in the year was less than what he might call the average of 
years on either one side or the other. There was опо other note to 
that table which was of importance, and tbat was as regarded the 
first four months in 1902. They might recollect that as the case 
went on they gave, or offered to give, the actual results from 
quarter to quarter in 1902,and it was only necessary for him to say 
that so far as 1902 was concerned, which was the first element in 
the estimate, as appeared from actual facte, they more than covered . 
the estimate which they made, of course, before the 1902 business 
had been embarked upon — before it had got beyond the first four 
months. 

Mr. Cane: I think the evidence only goes to the first three. 

Mr. Cripps: No; but it is not a matter of very serious import- 
ance between us, because our divergences of estimate are really in 
subsequent years rather than in earlier years; but it is a corroboration 
which we are glad to point to, and of which my learned friend will 
realise the value when we are searching for truth—it is an estimate, 
and he will be glad to recognise that so far our estimate has been 
corroborated by the fact. Asto the next table, dealing with what 
was called the classification of houses, that showed a number of 
consumers at the end of each year, and the proportion of estimated 
possible consumers at December 31st, 1901. The percentage which 
they got up to the end of 1901 was 22°95. That so far was only the 
past, and the importance of the bearing it had was as regarded the 
probable future field in the Marylebone area. As far as the past 
was concerned there was no question—it was the bearing in the 
future, whether they were likely to have the field they anticipated, 
or to be in the narrow limits suggested by Mr. Moulton. 

The Umpire: You assume the total possible consumers to be 
18,273.. 

Mr. Cripps: Yes, all through the time, and we do not take into 
account the increase in the proportion of consumers to houses which 
will take place as houses already connected become more fully sup- 
plied. You will recollect that was a matter on which we relied a 
good deal. With reference to the table showing the number of 
units supplied to consumers connected to December 3ist, 1899, 
whose accounts forthe year 1901, amounted to not less. than £100, and 
the increase in that year over the first complete year of supply, 
the meaning of that table was that people who had y taken 
the supply which was outeide the preceding table, where they 
were dealing with questions of numbers, were in themselves some 
of the best customers in the future, from their tendency to 
increase the amount which they were taking. Undoubtedly, 
when they came to the question of field, it was exceedingly 
important to note that it was not only a question as regarded houses 
installed, but also a question of increase of demand in houses where 
the electric light was already installed. One of the most startling 
factors regarding the electric light, at allevents in the Marylebone 
district, was the tendency for the market to grow where people had 
once had the advantage of some electric light installation. It was 
much in accordance with what they had heard, that at any rate in 
the better class of houses, the requirement now was that if they 
were letting it or seeking for a new tenant, there must be pro- 
vided not only installation, but installation all over the house. 
Regarding their table as to the estimate for the future, he was most 
anxious to show that it was moderate and not exaggerated. They had 
put it under two heads, and one of them was the number of unite 
sold for lighting purposes, and roughly in order to emphasise tke 
difference between them, their estimate of what Mr. Moulton had 
called saturation point, was double that of the Council. As regarded 
motor-power, there was all the difference between them, not во much 
on the question whether there was likely to be a demand, but on the 
doctrine of hypothetical analysis that tnat was to be the only com- 
pany in the United Kingdom which would not be able to supply 
motor power. He wanted to say generally as regarded motor- 
power, that if they were to give credit to witnesses, who after 
al were the grest pioneers of questions of this kind— 
Mr. Swinburne, Mr. Ferranti, Col. Crompton, Mr. Hammond and 
Sir W. Preece—it would appear that their estimate as regarded 
motor-power was absurdly under the mark.. They had gone 
to the extent of saying that in their view the consumption for 
motor power in 1931, as a minimum, would be as large as 
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the consumption for lighting purposes, and they had said that, even 
if it were so, it would make very little difference as regarded capital 
involved, because the result of supplying for motor purposes as well 
as lighting purposes was to give them so much better a load factor 
that it was almost all advantage after a certain point. They put a 
great deal of weight on the motor-power question, and he thought 
one of the enormous developments, » probably, of electric nsage in the 
future would be in connection with the motor-power 

which were almost becoming common. "Without the tribunal was 
convinced tbat the Metropolitan Electric Co. in Marylebone was so 
unhappily constituted that it was impossible to undertake a business 
of that kind because they could only undertake it at a loss, he did 
not think that was a very formidable opinion; apart from that, was 
not their 7,950,000 unita a very reasonable estimate? Turning to 
the question of working expenses, the learned counsel said that, 
according to the true view, in order to get what he might call the 
normal year, the working expenses for 1901, when properly adjusted, 
were 47°74.—Adjourned. EP 


At the thirty-third, and concluding, sitting of the Arbitration, 
Mr. Cripps, K.C., continued his address, and dealt with various 
tables on the question of capital. He said that the effect of his 
table was that they started with £131 of capital per 1,000 units 
sold, and it was not till 1909 that they got down to £100, and not 
till 1931 that they got down to £75 per 1,000 unite sold. That was 
the total capital. Therefore when he came to the question of load 
factor, which was the important point, the determining factor on 
this question, they must recollect in reference to Mr. Moulton’s 
criticiam, who talked about £100 for light and £60 for power, that 
even upon the company’s estimate it was not till 1931 that they got 
down to the £75 per 1,000 unite sold for the two combined. That 
was almost entirely a question in their view, and all electricians 
agreed, of load factor, and they could not dissociate it from the 
business expected, and although, no doubt, as regarded lighting, the 
` tendency was towards a better load factor, because of lighting 
‚ basements in the daytime, even in a room of the sort they were in 
there was a tendency to an improved load factor in the lighting 
alone. It was part of their case—an immense accession of economy, 
and therefore a business which was in iteelf a paying business as 
regards motor power, because they got an improved load 
factor. It was no use going into Mr. Moulton's argu- 
ment as to what it would be if there was not an im- 
proved load factor, or trying to dissociate it from load factor. 
Mr. Cripps proceeded to deal with the evidence of Mr. Hammond, 
Mr. Ferranti, Colonel Crompton, Mr. Swinburne and Sir William 
Preece on the question of the load factor, and said he thought their 
evidence showed that as regards coste in the future, estimating 
capital cost to produce a given result as regards revenue, load factor 
was the important element to see if sufficient or not had been 
allowed, and taking that test, these gentlemen whose experience in 
these matters was above allquestion, said that on Mr. Conacher's 
basis the amount had been over-estimated, and in the future market 
it would cover the larger estimates put in by Colonel Crompton and 
Mr. Ferranti. He thought also that Mr. Wright came into line with 
all the other engineers on the load factor point. Then there was 
the question of the additional capital required as affecting future 
income; of course that included a question of depreciation, and the 
amount to be allowed for depreciation and matters of that kind. 
He did not think there was very much difference between them. 

The Umpire: They take 43 plus 14, and you take 34 plus 1. 

Mr. Cripps said that was the 43 taking out the terminal drop 
doctrine, and therefore he did not think there was much difference 
between them. Now he wanted to see how far they were apart first 
on the capitalisation of future expectations. The figure was 
£644,275, while Mr. Moulton roundly put it at £150,000, so the 
difference between them was easily seen. That was the most impor- 
tant thing in this case, because when they came to the question of 
capitalising the maintainable profit it would show the difference 
between them was £150,000. First of all, of course, there was that 
difference in field between them, because that underlies the whole 
question of future expectation, and there was a two-fold difference 
beween them. One, he thought, was more difficult than the other. 
One was whether their expectation as regarded the increase in the 
lighting field was right, or whether that of the company was right, 
because the expectation of the Borough Council of increase as 
regards the lighting field was almost exactly half of that of the com- 

y. There was no great scientific question involved, nor was 
there any principle of compensation law involved. The arbitrator 
had to make up his mind and say which of the estimates was the 
probable one, having regard to all the evidence. 


The Umpire: You want more than expectation ; what is the in- 


crease of which there is such a reasonable certainty that you are 
entitled to be compensated on the footing that you have lost it ? 
Mr. Cripps said that was so. They had to consider the reasonable 
probability of what the company had lost. The Council said it was 
an increment as regards lighting which would have gone to 
12,500,000, while the company said in was an increment as regarda 
lighting which would have gone up to 24,800,000. In approaching 
that position, it appeared to him there were two factors. First of 
all they had to look carefully into the local conditions; and, 
secondly, consider on a wider basis what was the probable future of 
the growing demands as regarded electric lighting. Having dealt 
with the evidence of the witnesses on this point, Mr. Cripps said 
that as regarded power, he claimed that his figures were more than 
covered as regarded future expectations. If the Court were going 
to adopt the view that the Metropolitan Electric Supply Co. was 
the one company in England which had to delete motor power from 
its business, of course it had to go; butif that view were not 
adopted, it came to be a question of quantum only, and there 


was a consensus of opinion that Mr. Conacher, in plodding along 
on the respectable and sound line did not give sufficient range to 
his imagination as regarded the future he put in for motor power. 
The next proposition was that they had to translate their field into 
money, and there were two questions there. There was the ques- 
tion'of the capital involved, and there was the question of the way 
they ought to deal with the capital as regarded depreciation, and 
iuterest, and matters of that kind, in order to see what deduction 
they were to take from the gross earnings year by year in order to 
get at the net revenue. With regard to capital in the future, that 
depended substantially upon the load factor point, which, again, could 
not be dissociated whether they were going to introduce the motor 
business or not, because that materially and immediately affected 
the question of the power factor. It appeared to him that the only 
point on which they differed was on load factor—in other words, 
what they got out of the kilowatt. The only difference he could 
see between them with regard to future capital was аз (о which was 
right as regarded the load factor point in the future, which was 
complicated by this, that if they excluded entirely the motor power 
view, that would tend to make the load factor worse than it would 
be with that element included. Then when they applied their 
kilowatt to their future market to see what generating power 
they wanted, it would be more or less according as their load factor 
was better or worse. Then it came to this—was he extravagant, 
having regard to the evidence, in taking such a poor loud factor as 
12 for lighting and a not very rosy load factor such as 20 for motive 
power? Having dealt with the various other tables put in, Mr. Cripps 
said he had admitted pretty frankly whenever so far as he could see 
his armour had been pierced in any way, with the result that he had 
been able to give the comparable figures practically under 5 head, 
and if they were to add to the figures up to the point of the element 
of ascertained profit capitalised, it gave them a figure of £1,741,481. 
That was putting it at the lowest figure. What would be the 
addition for whatithey called the incidental expenses and things of 
that kind? That would make £1,800,000, and to that they had to 
add the severance claim, which, according to the figures he had now 
given, was £314,437, making a total of £2,114,437, as against the 
original figure of £2,737,422 That was the difference between the 
figures which he put in on what he called the comparable basis, and 
the figures as put in in the first instance on behalf of the company, 
and upon that basis if they came back for a moment to principle— 
and, of course, only principle would be applied iu this case, subject 
to any question of difference as regarded the application to figures 
of the principle—was there any real difference between them as to 
the way of approaching this problem? Не did not think that Mr. 
Moulton really relied upon his own tables except for the purpose of 
criticism. They must first of all find the normal figure and apply 
to that the proper multiplier. Now he said that if as was pointed 
ont in Messrs. Michael & Wills's book, there ever was a case where 
the 3j table was justified, it wagin that case. It was not an income 
as to which there was any risk as regarded the future. It was an 
income which was supported even on the Council's own tables to 
about twice its presént amount. He did ask most earnestly from 
the point of view of other settlements as between Corporation 
purchasers and the shareholders of the company in a case 
of this kind, that here the 33 per cent. table was applicable, and 
he said it was а case in which it ougbt to be applied. Now, as 
regarded the future. Everyone must admit that there was, in 
this case, а large area of difference of opinion as regarded field 
and as regarded cost in the future, because of the capital item. 
He said, so far as an estimate in the future could be relied upon, 
there must be the conjectural element in it. So far asit could 
be relied upon, the company had substantiated theirs, and he 
certainly claimed it as important that the answer to it was: “ As 
regards light, we go half-way, and as regards motor-power, all that 
we ж, вау is, that, owing to questions of cost, you can never supply 
it at all." 

Mr. Cane: 3,000,000 units is our figure for power, given by Mr. 
Wright. 

Mr. Cripps said he would take it that that would be, in some 
senses, half the company's table as regarded that. He understood 
Mr. Moulton's argument was that power could not be supplied at 
all, but he would take what Mr. Cane said on that. Having got 
that, they came together again, because, though in the first instance 
he asked for 5 per cent. throughout in their tables, he had assented, 
because he wanted to tee what the true basis was, that it was not 
unfair to take 5, 74 and 10; but in doing that, what they must 
recollect was, that they had brought in the element of uncertainty 
which, no doubt, was an incident in every estimate ; and, therefore, 
tbe estimate itself, if they thought it was sound, should be accepted ; 
but they had got that element of uncertainty not in the estimate, 
but in the table on which they capitalised. Well, he thought the view 
of the company was correct. They were dealing with a property 
which, according to the supposition, was to be kept up and to be 
renewed and repaired as the case might be, and he should have 
thought in a matter of that kind certainly they ought to have the 
34 per cent. table as against the 5 per cent. table. When they 
came to the question of severance, there was again в wide difference 
between them, but he did not think much principle was involved. 
Of course, if the tribunal thought the company had considered 
their capital ides too long, or if they thought, as regarded cost of 
production, the company asked for too large an amount, owing to 
the loss of their Marylebone business, that was a question of fact 
on which the tribunal would adjust. But after all, their figures in 
the aggregate came to £2,114,437, and he knew that he would be 
told he was descending to prejudice when he told them that was a 
smaller figure than in the market estimates before this question 
arose. He did not know whether the persons who invested were 
misled, and he was not going into a matter of that kind. 


se 
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The Umpire: He may have put his faith upon Whiteball, and not 
upon Marylebone—the whole undertaking. 

Mr. Cripps said that was quite true. The investor may have 
thought that whereas the company said Marylebone was the plum 
of the undertaking, it was, in fact, a white elephant to the 
ufidertaking. They knew that people did not go into those some- 
what minute calculations. He wanted, on bebalf of the company, 
in the very strongest sense, to combat such suggestions when 
the tables were put in—the Stock Exchange table and the 
table as regarded Birmingbam and Dover. He wanted to combat 
what was merely the prejudice of the case put in by gentlemen on 
the other side—the suggestion that they were asking for any- 
thing like an exaggerated amount, even if they took the market 
estimate of the position. So far as they had been attacked critically, 
they only wanted a just solution of those questions between them- 
selves and the Corporation. In concluding bis address, Mr. Cripps 
thanked the tribunal for the kind attention they had given 
throughout the long case. ZEE 

This concluded the public proceedings, and the award will be 
made in the usual way. 


ELECTRICITY ON BOARD SHIPS. 


(Concluded from page 36.) 


ComrimsursG, Mr. Е. O. Blackwood said that the electric power 
must be divided into two separate plante, each large enough 
to supply the maximum load of the entire ship, for example, into 
two units of 300 Kw. each. The four steam turbines and 
generators would therefore each have a rated capacity of 400 
H.P., with an overload capacity of 600 mr. In port or when 
cruising at slow speed, one 300-kw. unit would be all that would 
ordinarily be required. TN 

The use of four units instead of eight will much simplify the 
electric installation. The proposed four 300- Kw. units would cer- 
tainly not weigh more than one-half as much or take more than 
one-third the space of eight 100-Kw. engines and generators which 
are to be installed. 8 

The three branches of a three-phase alternating circuit can either 
all be joined only at one end, known as the Y-connection, or at 
both ends, known as the delta connection. In the Y-connection 
the potential between the terminals is 73 per cent. more than 
between the common or neutral point and one of the 
terminals. 

Assuming that the new standard generator potential of the Navy 
(125 volte) will be used for lighting, and that the lamps will be 
connected between the neutral and one line, the potential 
between the three-phase lines will be 220 volte. This gives a 
single-phase low-potential wiring system without introducing any 
complications and a bigher pressure power system. By grounding 
the neutral, the strain on the insulation might be limited to 
125 volts, but this is hardly necessary, as 220 volts is not а high 
enough potential to cause any trouble. If if were grounded, 
single-wire lighting circuits might be employed with the sbip asa 
ground retarn. Such a system could not be safely used with con- 
tinuous current on shipboard, on account of the danger of electro- 
lytic action corroding the ironwork, or the currents setting up 
magnetic fields that might affect the compasses. The inductive drop 
in a single-wire system would probably make a two-wire preferable, 
however. 

The total number of incandescent lamps on the Connecticut and 
Louisiana will be about 1,200, requiring 60 kw. with every lamp 
burning. Probably 30 Kw. is nearer the usual load, or, say, 5 per 
cent. of the two generators in use at one time. One leg of a 
300-kw. generator will carry tbis without difficulty, and the 
potential of the generator can be automatically regulated to give 
constant potential at the lamps. If desired, a feeder regulator to 
boost or lower the lamp potential can be inserted in the lighting 
circuit, making it pe e to control tbe lamp pressure independently 
of thespeed or voltage of the power system. 

The lighting regulation of & large marine power plant of this 
character, notwithstanding the much greater motor load proposed, 
can, by means of the automatic devices now perfected, be kept 
much more constant than in existing continuous-current marine 
pu and permit the use of three-watt per candle-power lamps 

d of the low-efficiency four-watt lamps now generally 
employed. This would mean а saving of 25 per cent. in the cost of 
power for lighting. | 

The six searchlights of the Connecticut and Louisiana will take 
80 amperes eacb, and 65 volta to give a steady light. When 
op2rated from a 125-volt circuit, 60 volts must be used up in 
resistance. By employing a motor-generator set or rotary con- 
verter transforming from alternating current to 60 volts continuous 
current, the power consumed by the searchlights is cut in two. 
Alternating current does not give as good results for searchlights 
as continuous, as there is no crater to the carbon where the light 
is concentrated, and which can be placed in the focus of the 
reflector. The result is that the beam of light is diffused and 
unsatisfactory 


The present system of turret-turning, in which the speed of the 
motor is regulated by varying tbe field strergth of a continuous- 
current generator, gives such perfect contro] over the training of 
guns that it can hardly be improved upon; but Mr, Blackwood 


suggests that the same method of control be adopted for elevating 
and depressing the guns. At present the guns can only be loaded 
in one position of the turret and elevation of the breetb. The 
ammunition hoist aod rammer cán readily be arranged so that the 
guns can be loaded in any position of train or elevation (as in the 
Vicker’s gun mounts in the English Navy), and even while the gun 
is in motion. A controller similar to that ueed for searchlights 
with а single handle for both vertical and borizontal movements 
would permit a12-in. gun to be manipulated as easily as a small 
arm. By keeping the gun constantly aimed at the target, regard- 
less of the motion of the ship, it could be fired the moment the 
breech was closed, and the rapidity and accuracy of fire greatly 
increased. : 

It has been proposed to turn turrets by switching a continuoue- 
current motor on to a number of different potentisls supplied by 
several generators. A system of operation with alternating cur- 
rente, similar to this multiple-voltage method, can readily be made 
by having motórs with changeable poles and motor-generator sets to 
furnish current at different frequencies. It could not,’ however, 
have the exact control from an almost imperceptible motion to 
full speed, the minute changes in direction, and the instant 
response to the will of the gunner, required for aocurate' marke- 
mauship. 

In order to operate the six turrets of the Connecticut and Louisiana 

even with continuous current, it will undoubtedly be desirable to 
have a motor-generator set for each turret so that; по additional 
complication is introduced with the alternating system. With 
balanced turrete, the power required to move them is small, and a 
high-speed motor-generator set would be ligbt and occupy little 
space. 
The long line of piping required to operate the steering gear by 
steam is most objectionable, as it heats up the ship and cuts through 
the water-tight compartments. It is also inefficient on account of 
the constant condensation in tbe pipes, which must be Jarge 
enough to carry the maximum load, although the average load is 
very low. 

This is another care where continuous-current bas decided advan- 
tages. The steering engine is constantly starting and stopping, 
and will take 100 н.р. at times, so that any method of control which 
requires the making and breaking of heavy current is objectiopable. 
A modification of the variable potential control used for the turrets, 
in which only a small field current passes into the controller, would 
be best for electric steering. A motor-generator set would, there- 
fore, be required, with & continuous current motor applied at the 
rudder. 

The large amount of power required to operate the anchor 
windlass has heretofore been an obstacle to driving it by electric 
power. With the larger electric plant end unite proposed, this 
objection would no longer exist. A single 300-xw. turbo alternator 
is ample to handle the beaviest windlass. For this purpose a 
changeable-pole motor might be designed which would give a heavy 
torque at slow epeed, or even when entirely “stalled.” The slow 
speed would be used for starting the ship and breaking out the 
anchor, while the higher speed would be employed for hauling in 
the chain. 

Hoisting with induction motors presents no difficulties. The 
continuously running hoista would be driven by constant-speed 
motors. The cable hoists would have variable-speed motors, per- 
mitting the boiet to be started gradually and run below synchronous 
speed. The method of control cau be either primary or secondary. 
Instead of solenoid brakes, which are impracticable with alternating- 
current, automatic mechanical brakes would bave to be used, 
although small alternating solenoids might be added for retarding 
the armatures. 

The speeds of blowers could be much increased over those now 
used, especially with alternating motors. Higher efficiencies and 
much reduced weighta of both motos and blewers could be 
obtained by iucreasing the revolutions and reducing the diameters. 
It would be better to keep a constent preesure in the ventilating 
system and let the amount of air to be supplied be regulated by 
opening the outlets. In addition, changeable-pc le motors might 
be employed to give, вау, three-quarters and full speed, or two- 
thirds and full speed. It is stated that the variation in speed of 
continuous-current motors by field ccntrol cannot yet be obtained 
efficiently with alternating motors. | 

In order to make small reductions in the ait pressüre delivered 
with alternating-current motors, eitber tbe outlet of the blower 
must be partially closed, or the spced of the motor reduced by losing 
a certain amount of power. Both metbods are more efficient than 
might be thought at first. A blower is practically unloaded by 
closing the outlet, and a small reduction in speed greatly reduces 
the pressure. | . 

Centrifugal pumps bave recently been bui.t in Europe and this 
country for discharge heads up to 4(0 ft. by using high speeds and 
having a number of runners in series. There will soon be no diffi- 
culty in obtaining these to replace reciprocating pumps for all 
purposes on shipboard with practically the same efficiencies and 
with but one-third the weight. These pumps are particularly well 
adapted to be run by electric motors. Their high speed gives a 
small, light, and efficient motor. They avoid entirely all gearirg, 
valves, and reciprocating parte, and, consequently, much of the 
noise, vibration, and repairs incident to the operstion of recipro- 
cating pumps. 

They do not require much variation in speed in order to largely 
change their capacity. They can be used to maintain nearly con- 
stant pressure at constant speed with a variable delivery. If the 
outlet is closed, there is no great increase in pressure, and the pump 
unloads itself like a blower. If the outlet is partially opened the 
pressure decreases some what and the pump begins to feed. With a 
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constant head a small variaticn of speed will make all the difference 
between the pumps delivering full capacity and doing no work. 
With such pumps available there need be no reciprocating pumps on 
shiphoard with the exception of those for air. 

Where these centrifagal pumps are to be run at widely different 
pressures or capacities, some of the runners may be cut out entirely 
or put in multiple with each other. Changeable-pole motors can 
alao be advantageously employed. 

In conclusion, Mr. Blackwood expressed tbe opinion that the 
steam turbine is the coming method of driving generators. Its 
rotary motion, light weight, small size and high efficiency at all 
loads make it particularly suitable for marine use. 

Alternators are best adapted to be driven by high-speed turbines, 
but alternating current has both its merits and demerits. For trans- 
mitting power polyphase current is most economical, and the in- 
duction motor for constant speed cannot be equalled for simplicity 
of construction and ability to stand bard usage. It does not, how- 
ever, permit of as economical or exact speed regulation as a con- 
tinuous-current motor, although there are possibilities of the de- 
velopment of an alternating commutating motor which will meet 
these requirements, 

As the majoritv of motors on shipboard run intermittently at 
variable speed, the selection between continuous and alternating- 
current should only be made after thorough investigation. 


THE SHOCK FATALITIES AT FULHAM. 


On Saturday last Mr. J. L. Drew, coroner, and a jury resumed and 
concluded the inouest touching the fatalities on the 23rd ult., when 
two men were said to have loet their lives through an electric shock 
received bv them while in the Fulham Public Baths. Mr. G. S. 
Ram, M.I.E.E., one of H.M. Inspectors of Factories, had been sent 
down by the Home Office as an expert, and occupied a position on 
the Coroner’s Bench. Though the place where the fatalities 
occurred came under the jurisdiction of the Board of Trade, that 
body was not represented. А 

Dr. WILLIAMS, recalled, said he was of opinion that death occurred 
at the time the fuses were withdrawn. e shock would be at its 
maximum when that was done. 

Other witnesses gave evidence as to having received shocks at the 
time of the accident. 

Mr. H. D. PEARSON, architect, of 27, Chancery Lane, said he was 
employed by the Corporation to carry out the whole of the bath 
buildings, including the engineering work and the electric light. 
He employed Mr. Hilton Jobnson as consulting electrician, and 
paid him the usual fees. Mr. Hilton Johnson represented witness 
during the work, which he examined and passed as in accordance 
with the specification. There was no alteration that witness knew 
of. Mr. Pearson detailed the construction of the baths, and eaid that 
the electric wires were carried along the tops of the partitions in 
metal tubes. The partitions were of slate, fixed by metal feet in 
concrete, and held togetber by galvanised iron capping. The iron 
tubes containing tbe electric wires rested on the capping, wbich was 
flanged and joined togetber. There was a waste pipe of gun-metal 
in the baths, which came up from the basement through holes in 
the floor. The floor was composed of concrete and rested on a 
support of expanded steel. That was a conductor of electricity. 
There was no direct connection with the galvanised iron work, 
because the whole of tbe partitions were of enamelled slate, and 
it was impossible to make a connection through the partition. The 
electric fittings were all metal. Не had arranged similar baths 
before, and tbere had been no shocks in connection with them that 
he knew of. The tubes containing the wires were of iron, and the 
wires themselves were insulated by rubber and silk; but he 
(witness) was not technical enough to explain it. 

By Mr. Moyses: The whole specification and the whole of the 
electric system was prepared for him by his electrical engineer. 
The baths were lighted by lamps which were supported by saddles 
over the partitions between the cubicles. The tube system 
was the safest in a building such as that in question (where there 
was likely to be rough play) if his specification had been carried 
out. He believed a leakage had been discovered through one of 
the lampe, but could not say the cause. It might have been a defect 
in the work, either in the wiriog, the lamp, or the fitting. He 
believed the tubes were wired length by length. 

Mr. Ram: But the Council’s requirement was that the conduits 
should be“ earthed,” was it not? 

Witness: Yes, and if they had been earthed no shock could have 
arisen from the wires. 

Mr. Е. Н. Мерноввт, of Victoria Street, Westminster, said he 
had carried out the electricity undertaking of the Fulham Corpora- 
tion at a cost of nearly a quarter of a million pounds, but he bad no 
part in the supply or the fixing of the electric light in the baths. 
He went there on December 24th at the instance of the Town Clerk, 
because of this unfortunate occurrence on the 23rd, and made an 
investigation. The man undoubtedly received a shock by com- 
pleting а circuit between the metal capping and the eartb. He did 
that by putting his hands on the metal capping, and his body being 
immersed in warm water, possibly over the disc in connection with 
the waste pipe, be would naturally have been in the best con- 
ceivable position in which to offer a very low resistance to the 
passage of the electric current; there being an earth“ somewhere 
s he completed the circuit, and in that way received а fatal 
shock. 


The CoBoNEBR: But for that to happen there must have been a 
leakage ?—Undoubtedly. My experiments proved that. I experi- 
mented to ascertain the electromotive force, and they proved that 
the man would get a shock of 165 volts, while the electromotive 
force at the lamps was 205. . 

Did your experimente prove that the maximum shock was 
received at the time when the fuses were withdrawn ?—I heard the 
doctor say во, but I should not care to say so. I know that opinion 
is held in some quarters, but it is impossible to give very definite 
information, because, of course, no one has been able to sacrifice 
himself and tell the story afterwards. 

Further examined by the Coroner, WrrNESS said that since the 
previous sitting, be had made an examination of the premises and 
found that the defect was in the connection between the wires and 
the lampholders to which they were attached. He did not mean to 
say that was so in all the cubicles, but it was not material in a 
metallic tube system. When he removed all the lampholders and 
straightened out all the wires, there was no longer any electrical 
connection with the tubes. 

To what do you attribute the defect ?—To the fact that the speci- 
fication was not carried out, and that the tubes containing the wires 
were not earthed.“ It was impossible to say how long these 
imperfections had existed. The leakage probably had existed since 
the baths were opened. 

Supposing the specifications had been carried out, what would 
you say about the system ?—If the specifications had been carried 
out, it is totally impossible that any one could have received an 
inconvenient, much less a fatal shock. If the metal tubes were 
earthed there could be no possible danger. The fuse controlling 
the circuit would have melted, and the lights gone out. 

By Mr. Moyses: І would correct the omission in the system by 
connecting a piece of wire between the tubes and the waste pipe or 
water pipe. The cost of that would be about 1s. The leakage was 
in the metal lampholder, where the wire was bent about and 
doubled. It might have been caused by the shaking of the saddles, 
which were not firmly fixed. It would not necessarily be bad work- 
manship. Both the alternating current and the direct current 
systems were equally safe if proper precautions were taken in the 
wiring of the building. There wae nothing to choose between them 
from the standpoint of public safety. The leak might have been 
brought about by friction rubbing off the insulation. He did not 
try all the saddles, but some of them were not very firmly fixed, and 
were susceptible to shaking. ` 

By Mr. A. J. R. Мавнтотт, solicitor (who represented the firm 
which carried out the installation—the National Wiring Co.): He 
came there as an absolutely independent expert. Не was in receipt 
of commission from the Corporation on the actual outlay involved 
in their electricity works, but that did not include the services he had 
rendered in this matter, for which the Corporation were to pay him 
& special fee. 

And your evidence is an attempt to shilt the blame from the 
Corporation of Fulham on to the shoulders of the contractors who 
carried out this work ?—No. I think it is а fair thing to say that 
my evidence has been a plain and unvarnished statement of fact. 
You cannot shift a thing which never existed. | 

Farther cross-examined, WrTNESS said that with regard to that 
part of the specification which required that the whole of the work 
was to be carried out in accordance with the existing rules as 
framed by the Phoenix Fire Office, those rules had not been com- 
plied with. 

Mr. Маввтотт: If I put it that 80 percent. of these tubes were 
earthed, could you contradict it ?—If it is so, it is a mere fortuitous 
circumstance. They are not deliberately earthed. | 

Are you aware that the specification deliberately provided that 
the tubing should not be continuous?—I should say it did. 
Inferentially it does not say so in so many words. | 

Mr. E. A. MITCHELL, electrical engineer, and representative of 
the National Wiring Co., said that the installation in this case was 
carried out by his firm in accordance with the specification, with 
the exception of a few deviations in regard to the tube», and these 
had the sanction of tbe consulting engineer. He suggested that 
iron boxes should be used instead of wooden ones, as then there 
could be no possible escape of current, but the architect would not 
permit it. The work was finished in September, 1901, and the final 
tests by the officials of the Borough Council proved that the installa- 
tion was satisfactory. Witness was examined in considerable de- 
tail with regard to the method of wiring, and agreed with Mr. 
Medhurst that there had been leakage, but he thought it was due to 
moisture or the shaking of the lamps. He himself had suggested 
the adoption of continuous tubing, and if that had been carried out 
the accident would not have occurred. 

Mr. Ram, in answer to the Совомев, said he bad examined the 
premises. 

The CORONER: Can you tell us whether this system is а safe one 
or not ?—I think, but for one defect, the system would have been 
as safe as it pcssibly could be. The one defect, to my mind, was 
thatthe tubing was not earthed sufficiently, from an electrician's 
point of view. І should think it was not earthed in accordance 
with the Phcenix Company's regulations. | 

With regard to the cause of death, do you agree with the 
evidence ?—Yes, I do, and I should like to say that I think the 
circumstances were exceptional. The conditions were favourable 
for ап occurrence resulting as this did; but as this case has 
received so much public attention, I hope it will not cause alarm 
among those who indulge in electric lighting in their houses. 
Conditions such as these are very unlikely to occur in houses where . 
the wires are cased in wood, which is almost a non-conductor. ІЁ, 
in this case, continuous tubes had been used, well earthed, there 
would have been no danger. It all depended on earthing or not 
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esrthing. Moreover, the tubes and fittings should be out of the 
resch of bathers. 

The Jury found that the deceased died from syncope caused by an 
electric shock, owing to the faulty design and construction of the 
electric lignting installation. They were unable to say on whom 
s blame rested. They expressed sympathy with the families of the 

Mr. Hopsom statéd, on behalf of the Corporation, that Mr. 
Medhurst had been instructed to make a complete examination of 
the Baths in the public interest, and to do whatever was necessary 
to make them absolutely safe in every way. 


THE CHATHAM CAR ACCIDENT: BOARD 
OF TRADE REPORT. 


Mason J. W. Рвімаги, R. E., Inspector to the Board of Trade, has 
made bis report concerning the recent fatal tramcar accident at 
Old Brompton (Chatham). Our readers are fully acquainted with 
the details of the disaster. The Major arrives at the following 
conclusions :— 

“ The cause of this lamentable accident was undoubtedly exces- 
sive speed on a steep gradient and sharp curve. The company, in 
their rules and regulations for motor men (p. 10), have fixed the 
maximum speed down Westcourt Street, and round the curves into 
Dock Road, at three miles an hour, with the object of impressing 
vpon drivers the absolute necessity of keeping within the limit of 
four miles an hour fixed by the Board of Trade. From the evidence 
it appears that the of the car 150 yards from the starting 
pus was from 10 to 12 miles an hour, and it is probable it was as 

igh as, if not more than, 15 miles an hour when the derailment 
took place. As a further check upon the action of drivers down 
this bill the company appear to have appointed two of their most 
competent drivers to act as pilot men. Driver Pearce, who was in 


charge of Car No. 19 when the accident occurred, admits that be 


was aware of the company’s rule forbidding cars to be taken down 
the hill without а pilot man on board. Nothwithstanding, although 
he saw Coffey near the bottom of the hill, he started down the hill 
without him. It is but fair to say that all the evidence proves that 
Pearce did wait for four or five minutes before he started down the 
hill Itis unfortunate he did not wait longer, for the accident is 
unlikely to have happened with a more experienced driver on the 
ear. 

“Tne initial cause of the high speed attained was, I think, the 
locking of the wheels by the unskilfal application of tbe brake 
power, the rails being in a very slippery condition, and the load a 
heavy one. 

“The evidence of pilot Coffey on the position of the brakes after 
the accident is to the effect that the track brake waa screwed down 
hard, the wheel brake was applied very tightly and held on by the 
pawl and ratchet, and there were three notches of the electric brake 
on 


“ Rule 13 (regulations for the use of brakes) states that the slipper 
and electric brakes alone are to be used in going down Westcourt 
Street. Rule 8 states ‘in going down a gradient with hand brake, 
if the wheels are liable to ekid, hold the brake by the hand, but do 
not lock it by the ratchet and pawl.’ Rule 9 states ‘before putting 
on electric brake release hand brake, as electric brake will not act 
if wheels are jambed. In all cases when using the electric brake use 
plenty of sand.’ 

“ Driver Pearce, judging from the condition of the brakes after 
the accident, appears to have acted contrary to all these rules. The 
statement of pilot Coffey, and evidence I heard at ithe coroner's 
inquest, prove, in my opinion, that there was no sand found on the 
rails after the first 20 or 30 yds. of the descent. 

* I come to the conclusion, therefore, that driver Pearce is respon- 
sible for this accident, in that, under searching conditions of load 
and rail, be failed to utilise the brake-power at his disposal in an 
eficient manner. He is also clearly responsible for disobedience of 
the company’s orders in leaving the stopping place at the top of 
Westcourt Street without a pilot man. Pearce bears an excellent 
character, and bad been employed as a motor man from the begin- 
ning of June. 

" Bo far as the pilot man is concerned, I am of opinion that one 
most essential part of his duties (as described in his evidence) was 
the cleaning and sanding of the rails on this hill. The most im- 
portant time of the day for the falfilment of this duty was in the 
early morning, before the first car travelled down the hill. Coffey's 
tour of duty, judging from bis statement, commenced at 6.40 a.m., 
in which case it appears that the tour was not calculated so as to 
permit of his performing this part of his duty when it was most 
urgently required, for the accident happened at about the time his 
duty commenced. 

“The speed was so great on the occasion of this accident, that a 
derailment on the curve in question was, I think, inevitable, what- 
ever the conditions had been. But I wish to point out that instead 
of the provision of super-elevation of the outer rail to the extent of 
from 14 to 2 in., which is necessary for a speed of from 4 to 5 miles 
an hour, the outer rail is actually at the commencement and 
termination of the sharp curve, 4 in. lower than the inner rail. 
The question of super-elevation, also, having in view the greater 
tendency of wide double-decked cars to overturn on a narrower gauge, 
is of larger importance on a gauge of 3 ft. 6 in. than of 4 ft. 84 in. 

" As regards the gradients on this road, I desire to point out to 
the Board of Trade the inaccuracy of the deposited plans, on which 
no steeper gradient than 1 in 11 is shown; whereas a portion of 


the hill, from actual survey, was found to be as steep as 1 in 9'5. 
Furtber, I understood, from tbe representatives of the British 
Thomson-Houston Co. at tbe time I made my inspection, that the 
curve in question had throughout a radius of 60 ft., whilst, in reality, 
& considerable length of it has & radius of 36 ft. 

“I have been informed by the company that there is a probability 
of their obtaining an easier approach from Old Brompton to Chatham 
thau Westcourt Street, and that if their negotiations for this new 
route fall through, they will be able to increase the radius of the 
curve throughout to 60 ft, and provide the necessary впрег- 
elevation. One or other of these courses will be necessary, aud the 
board will no doubt. await further information from the company. 
In the meantime the traffic in Westcourt Street has been stopped, 
and I concur in the advisability of this procedure. | 

“So far as І am in a position to judge, the company train their 
drivers on very similar lines to those adopted elsewhere. It is 
difficult to understand the statement of driver Pearce that the use of 
the reverse current in cases of emergency as a last resort to check high 
speed when a serious accident is imminent, was unknown to him. 
It is true that the company’s rules for brakes contain no mention 
of the use of reverse current, but I cannot believe that any man of 
ordinary intelligence could operate a tramcar for nearly six months 
without being aware of the practical utility of reverse current as a 

ible means of avoiding an accident. 

“It is no doubt difficult, and possibly dangerous, to train men 
practically to meet all emergencies; but something more may 
perbaps be done in this way than is done at present. I suggest 
that heavily ballasted cars should be used notonly during the period 
of training, but also at intervals after the permanent appointment 
of mofor men, as a means of testiog their knowledge and efficiency 
—such tests to be conducted under the severest conditions com- 
patible with safety. 

“The company's cars provide seating accommodation for 60 
passengers. In this case, the car being one of those run for Dock- 
yard workmen, there were from 10 to 15 additional passengers; five 
or віх of these at the time of the accident were standing on the 
upper deck. Under ordinary circumstances such an additional load 
is not likely to be the direct cause of au accident; but it is possible 
to imagine circumstances in which any considerable addition to the 
ordinary load may undaly diminish the margin of safety. 

The worst position for standing passengers to occupy is the upper 
deck. Not only do they here run greater risk of injury to them- 
selves in the event of an accident, but the additional weight at that 
elevation increases any tendency to overturn which a car may have 
acquired owing to centrifugal force. 

“It is clear from the evidence that the company have expe- 
rienced great difficulty in preventing their cars from being occupied 
by a larger number of passengers than seating accommodation is 
provided for. This is at all events the case as regards the car ser- 
vice for dockyard employés, although the company have, I under- 
stand, quadrupled the extent of that service rendered obligatory 
by the Light Railway Order. The result has been that Rale 6, 
page 13, of the company’s regulations, so far as this particular 
service is concerned, may be said to have practically fallen iato 
disuse, although special inspectors have been appointed to control 
the traffic as far as possible. 

“That portion of Rule 6, however, wkich forbids outside pas- 
sengers being allowed to stand on the roof, should at all events be 
rigidly enforced.” : 


NEW PATENTS, 1902. 


Compiled йе for this journal by W. Р.Тномрвон & Co., Electrical Patent 
Agents, ; h Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


98,268. “Improvements in motors and regulating devices for controlling and 
economising electrical energy on electrically-propelled vehicles." J. 8. 
RawoRTH. December 22nd. 

28, 266. Improvements in and relating to arc lamps." 
December 22nd. 

26,288. “Improvements in electrical resistance coils." Н. P. Davis. 
(Date applied for under Patents Act, 1901, December 26th, 1901, being date of 
application in United States.) December 22nd. (Complete.) 

28,298. ''The electro-signalgtaph.” R. A. LovELAND. December 28rd. 

28,808. ** An electric lamp support and flexible cord protector." T. BARTON. 
December 28rd. 

28,804. “Improvements in automatic minimum and reverse current circuit 
breakers.’ B. Tuomas and E. Tuomas. December 28rd. 

28,809. ‘‘ Improvements in or connected with electric fans." 
December Brd. 

28,322. ‘‘Improvements in telephone exchange working." B. 8. COHEN. 
December 28rd. 

28,851. An electrical fire caldron." Н. PEIR BON. December 28rd. 

28,953. “Improvements in electrolysing processes and appliances." J. 
WETTER. (The Elektrizitats-Aktiengesellschaft vormals Schuckert & Co., 
Germany.) December 23rd. | 

98,880. ''Improvements in locking devices for electric glow lamps and the 
like." J. DENVERS and T. McLeisu. December rd. 

28,8998. ‘Improvements in meters for indicating the state of charge of an 
electric battery." A.C. KELLY. December 23rd. 

28,886. ‘‘ Improvements in enclosed arc lamps.“ 
Deoember 28rd. 

28,403. ''Improvements іп or relating to electric couplings, connectors and 
the like.“ Біг D. L. SaLomona, Bart. December 23rd. | 

28,414. '' Improvements in the regulation of electric motors. VICKERS, Sons 
AND Maxim, LD., and A. D. WiLLIAMson. December 23rd. 

28, 29. Improvements in and relating to electric trglley collectors." E. W. 
Wynneg. December 4th. 

28,448. '" Improvements in telephones." B. Branpgr. December 24th. 


T. L. CARBONE. 


G. Davis, 


Т. HAMILTOX-ADAMS, 
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28,485. "Improvements in regulating electric oirouita.“ Н. LxirwER and 
R. N. Lucas. December Ath. s 

28.486. Improvements in electric switches.” Н. Leitner and R. N. Lucas, 
December 24th. 

28,487. "Improvements in means for controlling variable speed dynamos.“ 
H. LEITNER and R. N. Lucas. December 24th. 

28,500. "Improvements relating to the transmission without wires of electro- 
magnetic signals.” H. H. LAKE. (J. 8. Stone, United States.) December 24th. 

28,510. Improvements in connection with the trolley poles of electric tram- 
cars and the like." С. R. F. Номмкі, and R. J. Номмғі. December 24th. 

28,515. “Improvements in wireless electric telegraph systems." H. Н. 
ТАКЕ. (J. 8. Stone, United States.) December 24th. 

28,518. “Improvements in electric lampholdera." Н. Hirst and V. ZiNGLEX. 
December 24th. | i 

28,521. “Improvements in electric wireless telegraph systems." H. H. LAXE. 
(J. S. Stone, United States.) December 24th. 

28,528. “Improvements in and relating to electric accumulators.” H. J. 
Happan. (Société Francaise d'Accumulateur Tudor, France.) December Aih. 

25,589. ‘ Improvements in electro-magoets and armatures actuated for trans- 
кип electric current into action.” А. Елулвока. December 24th. (Com- 
plete.) 

28,549. Improvements relating to wireless electric telegraph systems.” 
H. H. Laxe. (J. 8. Stone, United States.) December 2ith. 

28,550. “Improvements relating to electric wireless telegraph systems.” 
H. H. LAxkR. (J. S. Stone, United States.) December 24th. 


28,551. “Improvements in conductors or oscillators for use in electrical 
La: telegraphy.” H. Н. Laks. (J. 8. Stone, United States.) December 
24th. = 


28,552. ‘Improvements relating to conductors or oscillators for use in elec- 
trical wireless telegraphy.” Н. Н. Laxe. (J. 8. Stone, United States.) 
December 24th. 


28,586. ** Improvements in electric switches for stopping and reversing elec- 
tric motors." G. Н. WiiTrriNGHAM. December 27th. (Complete.) 

28,643. Improvements in trolley heads for overhead electric tractio a. F. 
KENNINGTON and D. L. FAwcEeTT. December 27th. 

28,664. '*Improvements in apparatus for controlling and directing electric 


7 in connection with dynamo-electric machines. J. ATKINSON. Decem- 
r ; 


28, 667. Improvements in and connected with the electric transmission of 
energy without connecting wires." L. H. WALTER. December 29th. 
28,669. Improvements in telephones and apparatus connected therewith.” 


C. 8. Е. MELLog. December 20th. А 
28,728. “Improvements in fusible safety devices ог ‘cut-outs’ used in con- 
nection with electricity systems.“ G. MacGnkooR. December 30th. 


28,791. ‘*Improvements in conduits or carriers for electric cables." W. 
OaTEs. December 30th. 


98,786. “Improvements in glass bulbs or globes for incandescent electric 
lamps and the like.“ Р. КемкЕрү, December 80th. 


28,744. ‘Improvements in etheric telegraphy.” W. Jamzson ара THE 
SCOTTISH WiRELEss ELkEcTRIC Synpicate. December 80th. 


23,746. “А new and improved method of laying and insulating underground 
опа for the transmission of electrical energy.“ Н. Gopp ARD. December 
th. j 


28,761. “ Improvements in motor despatch boxes for use in an electric postal 
service. R. T. PiscICELLI. December 30th. (Complete.) 


28,762. ‘*Improvemente in or relating to railway electric signal systems. 
A. J. Восіт. (S. W. Huff, United States.) December 80th. (Complete.) 


28,768. Improvements in and relating to iusulating supports for electric con- 
ductors.” J. M. ANbERHsEN and A. ANDERSON. December 80th. (Complete.) 


28,750. "Improvements in receiving apparatus for wireless telegraph sys- 
tems." E. Dlaxorr. December 30th. | 


28,788. ''Improvements in storage or secondary batteries." Н. Н. Laks. 
(C. H. Clare, United States.) December 30th. (Complete.) 


28, 799. Improvements relating to rheostats or heaters." C. E. FREEMAN. 
December 30th. (Complete.) ` 


28, 792. Improvements in electric heaters and rheostats.“ M. C. KRUEGER. 
December 30th. (Complete.) 


28,805. “Improvements in galvanic batteries." THe HaALsEY ELECTRIC 
GENERATOR Co., тр. (The Halsey Electric Generator Co., United States.) 
December 30th. (Complete.) 


28,800. ‘‘Improvements in galvanic batteries." THe Hasty ELECTRIC 
GENERATOR Co, LTD. (The Halsey Electric Generator Co., United States.) 
December 80th. Complete.) 


28, 807. Improvements in galvanic batteries." THE Hansey ELECTRIC 


GENERATOR Co., LT». (The Halsey Electric Generator Co., United States.) 
December 80th. Complete.) 


28,808. ‘Improvements in and in connection with galvanic batteries." Тнк 
HaLseY ELECTRIC Generator Co., Ltp. (The Halsey Electric Generator 
Co., United States.) December zoth. (Complete.) 


23819. „New or improved method of and apparatus for electro-magnetically 
transmitting power." W. C. HEAD. December 30th. 


28,820. “Improvements in electrodes for primary batteries.“ T. MANN and 
C. GokBEL. December 30th. 

28,822, “Improvements in regulating devices for controlling and economising 
RON energy on electrically propelled vehicles.“ J. У. RAwonTH. December 


Li 


28,828. '' A new or improved method of protecting electric cables from the 


effects of current surgings." W. DV Bois DvuppzLL and C. P. SPARKS. 
December 30th. 


28,849. “ An improved circuit breaker for overhead electric conductors 
especially for tramways on the trolley system." G. BKLLANGE. December 80th. 
28,857. “Improvements in electric switches." Н. Р1крин. December 81st. 

24,858. ‘Improvements in electric rheostats." Н. Pieper. December 81st, 


28,868. ‘Improvements іп trolleys for electrical tramcars, and other elec- 
trical vehicles." R. Н, Rains. December 8184. 


28,915. “Improvements in switches for electric circuits." Н. R. STUART. 
(Date applied for under Patents Act, 1901, January 6th, 1902, being date of 
application in United States.) December Slat. (Complete.) ` 
^ 28,982. ''Improved safety apparatus for use with overhead electrical tram- 
ways." H. F. Нил. December Bist. (Coinplete.) 


28,9489. ''Improveinents in or relating to electrical measuring instruments.” 
R. APPLEYARD. December 81st. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson - 


TP жы бы, High Holborn, W.C., and at Liverpool, price, post free, 9d. 


5,012, ‘Improvements in glow bodies for Nernst incandescent electric 


IBID B. M. Drake, M. Solomon and Nernst Electric Light. Dated March 
1, 1901, 


5,002. © Improvements in cord-controlled switches for electrical purposes.” 
A. T. M. Thomson and TRomson-Davis Telephone System, Dated March 9th, ° 


1901. 


* 


5.063. Improvements in secondary batteries.“ 
C. C. F. F. Petersen. Dated March 9th, 1901. 


5.088. ‘Trolley head for electric tramcara." J. D. Russell. Dated March 
lich, 1901. 


56121. * паргозешоп е in insulating strips and cores for rheostats, electric 
heaters, and similar devices." P. M. Justice. Dated March 11th, 1901. 

5,194. "Improvements in conduits for electric cables and the like.“ C. A. W. 
Hultman. Dated March 11th, 1901. 


5,146. “ А combined ozoniser, medical coil, and lamp-fed use for medical 
and other purposes.” Electric Ozone Syndicate. Dated March 12th, 1901. 


6,164. “An improvement in breaks for induction coils.” J. Carpentier: 
Dated March 11th, 190]. | 


5,166. An improvement in switches for varying electrical resistance.” 
Siemens Bros. & Co., Ltd. Dated March 11th, 1901. 

5,171. Improvements in non-inductive resistances.” W. du B. Duddell. 
Dated March 12th, 190d. > 


5,172. “ Electrical thermal device for working switches, registering appa- 
ratus, and the like.” G. Charlton and W. E. Barton. Dated March 13th, 1. 


8,204. "“ Improvements in apparatus for enamelling the surfaces of refractory 
metals." 8. 8. Bromhead. Dated March 12th, 1901. 

5,220. * Improvements in electrical surgical dilators," C. L. Mosher. Dated 
March 12tb, 1901. 


5,247. Improved switch for controlling electric motors." A. G. Bloxam. 
Dated March 12th, 1901. . 


5,268. ‘Improvements in receivers for electric demand indicators.” СА, 
Wright. Dated March 12th, 1901. 


5,265. '' Improvements in and relating to the recovery of precious metals by 
electrolysis," J. F. Webb. Dated March 12th, 1901. - | 


5,292. “ Improved system of guard wire protection for eleotric trolley or 
other is pressure upinsulested wires." E. W. Cowan, А, Still and T. L. 
Miller. Dated March 13th, 1901. | 

5,806. Improvements іп or connected with conductors, conduits and oon - 
rae for electricity on railways and the like.” Н. C. Sayer. Dated March 

t , e. 


5,332. Improvements relating to electro-therapeutic apparatus." A. W. 
Courtney. Dated March 18th, 1901. 

5,843. ‘A method of apparatus for actuating demand indicators or other 
devices on publio electric supply or distribution systems.” A. Wright and 
Reason Manufacturing Co. Dated March 13th, 1901. 


5, 403. Improvements in and relating to electrico pendant lamps.“ R. Н. 
Best. (Modification of that described in Specification No. 6, 907, д.р. 1893.) Dated 
March 14th, 1901. 


5,411. ''Improvements in electric measuring apparatus.“ R. Ziegenberg. 
Dated March 14th, 1901. 


5,460. “Improvements іп and relating to prepayment meters for the supply 
of electricity.“ J. Finlayson and W. Scott. Dated March 15th, 1901. 

5,487. “ Improvements in electric heating and cooking apparatus.“ Е. W. 
Schindler. Dated March 15th, 1901. 

5,496. '*Improvements in electric meter:." Е. Batault. Dated March 15th, 
1901. (Date applied for under Section 108 of Patents, &c., Aot, 18:3, August 
17th, A. D. 1900.) 

5.510. Improvements in commutator brushes and brush-holders for 


electrico motors or dynamo-electric machines." R. Lundell. Dated March 
15th, 1901. 


5,516. A process for metallising fabrics.” C. Danilevsky, B. Tourchaninoff, 
A. Danilevsky and V. Timonoff. Dated March !6th, 1901. р 
5,560. "Improvements in and relating to devices for cutting aut broken 
or short-circuited sections of trolley wires used in connection with electric 
traction systems." С. М. Dorman and К. A. Smith. Dated March 16th, 1901. 


6,662. . in and relating to devices for cutting out broken or 
short-circuited sections of trolley wires used in connection with electric traction 
systems.” J. W. Donaldson. Dated March 16th, 1901. 

5,592. **An improved method of manufacturing filaments for incandescing 
electric lamp." . L. Voelker. Dated March 16th, 1901. 

5,700. “Improvements in or relating to electric clocks." J. Poschl and J. 
Gautsch. Dated March 18th, 1901. 

5,718. Improvements in electrical switches." H. Lomax, R. Lomax and J. 
Tomlinson. Dated March 19th, 1901. 

5,719. “Improvements in bearings for trolley heads on electrio tramcarg." 
T. B. Birkby and H. E. Birkby. Dated March 19th, 1901. 


5,766. Improvements in the working and controlling of electrically-driven 
cars." Siemens Bros. & Co., A. Siemens, A. M. Duke, Dated March 19th, 1901. 

5,788. Improvements relating to telephone apparatus comprising conversa- 

on counters or meters." H. Eichwede. Dated March 19th, 1901. 

5,791. “Improvements іп and relating toelectric incandescent lamps." R.A. 
Fessenden. Dated March 19th, 1901. 

5,906. “Improvements in electrical heating apparatus.” 
Dated March 20th, 1901. 

6,952. “An improved watertight cover for electric cut-outs, switches, joint 
boxes, and the like." Н. Hirst and T. H. Bacon. Dated March 21st, 1901. 

5.985. Improvements in and relating to current collectors for electric rail - 
ways on the overhead system," A. Reinecke and A. Jost. Dated March 21st, 
190 


T. T. A. -Hansen and 


R. W. Boyd. 


5,988. Improved armature core for electric generators.“ G. Koppelmann. 
Dated March z1st, 1901. 
P 6,004. ‘ Improvements in means or apparatus for driving dynamos on нт 
and other vehicles from the axles thereof." F. J. Beaumont and W. M. Still. 
Dated March 21st, 1901. І 

6,042. "Improvements in printing telegraphs.” L. Kamm. Dated March 
22nd, 1901. ` 

6,043. Trolley conductor insulated fitting for electric tramways and rail- 
ways." F. G. Kleinsteuber. Dated March 22nd, 1901. 

6,095. Improvements in transforiners and the like.“ 
Dated March 23rd, 1901. 

6.102. Improvements in anodes.” A. F. Harris. Dated March 28rd, 1901. 

107. ‘Improvements in electrical measuring instruments.” A. C. Heap 

and W. O. Smith. Dated March 23rd, 1901. | | 

6,161. “Method of and apparatus for controlling single-phase alternate 
current motors.“ Siemens Bros. & Co. and Е. Lydall. Dated March 23:d, 
1901. 


W. E. Burnand. 


6,207. Improved method of and means for automatically switching off the 
current in trolley wires used for electric traction, in case of a break or 
other accident.” R. Swales, F. Stamford and R. A. Swalea, Dated March 
25th, 1901. 

6,242. “Improvements in or connected with electric demand indicators.“ 
W. Cowderoy. Dated March 25th, 1901. 

6,258. "Improvements in electrical switches and like contact devices." J. J. 
Glass. Dated March 25th, 1901. 

6,261. ‘Improvements in liquid rheostats operated by means of compressed 
air.” C. де Kando., Dated March 25th, 1901. 

6,852. Improvements in electric accumulators.” B. M. Drake and J. M. 
Gorham. Dated March 26th, 1901. 

6,853. ‘Improvements іп and relating to electrically-driven rotary pumps." 
B. M. Drake and J. M. Gorham. (Drawings to specification; grantof patent 
opposed. Dated March 26th, 1901. 

6,408. “Improvements in automatic circuit electrio circuit breaker." A. 
Eckstein and D. B. Mellis. Dated March 27th, 1201. 

6,445, ‘Improvements relating to switch mechanism more especially appli. 
cable for use in electric motors," H. Lamm. Dated Maroh 27th, 1901. 
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No. 1,312. 


THE DYNAMO BUSINESS AT THE 
CLOSE OF 1909. 


AN article which we published on this subject about two 
two years ago had a more satisfactory story to relate than 
can be recorded for the year 1902. 

Since the very beginning of our industry, the manufac- 
turers of* electrical machinery have had more to risk as a 
body, and have obtained less in return, than those engaged 
in any other branch of the business and once more their 
prosperity of a year or two ago seems likely to be checked— 
in fact, has already been checked—by the present state of 
trade. | 

This is very much to be regretted, more especially when 
itis remembered that other manufacturers whose trade is 
closely allied to—in fact, dependent upon—the dynamo 
building business, have reaped a harvest of no mean order. 
Cable makers, high speed engine builders, suppliers of the 
various raw materials which go towards building up elec- 
trical machinery, have had little cause to complain, whilst 
those engaged in the manufacture of heavy electrical 
machinery, who are to a large extent the backbone of the 
industry, have never experienced any continued prosperity. 
It is difficult to lay the blame altogether at their door. 

Two years ago the supply of orders for dynamo manu- 
facturers was very plentiful, and the demand exceeded the 
supply to such an extent that foreign makers were able to 


step in and obtain a large portion of our business without 


making themselves seriously felt. To-day our Continental 
friends are more anxious than ever to obtain our orders ; 
but we cannot spare them, and the result is that compara- 
tively little work is going out of the country. The efforts 
of foreign rivals are, nevertheless, successful in increasing 
competition and reducing profits to a minimum. This 
country can to-day produce more electrical machinery than 
there is at present demand for, and whilst matters will, no 
doubt, settle down in time, the present state of affairs cannot 
be regarded as altogether satisfactory. 

There are three different respects iu which we may hope 
for an improvement in the near future. Firstly, by an 
increase in the demand ; secóndly, by some of the less up- 
to-date shops withdrawing their competition ; and, thirdly 
by some of the larger firms in this country (who have 
hitherto been handling the surplus productions of Con- 
tinental and American shops) commencing to manufacture 
in our midst, and consequently selling more with a view of 
making a profit than of CSAIRE orders for hungry Con- 
tinental shops. 

The outlook, so far as expansion of our industry is con- 


cerned, is on the whole satisfactory. The proposed electrifi- 


cation of the suburban portions of many of our leading 
railways, the conversion of our tramway systems to electrical 
working, and the setting to work of many large power 
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distribution stations, are all likely to bring work, directly or 
indirectly, to the manufacturing shops. 


In addition to this, one notes with satisfaction the way 
in which private works—shipyards, collieries, &c.—are 
gradually. adopting electrical working, and this with much 
less hesitation and doubt as to ultimate results, than was 
the case a few years ago. 


Those who intend, however, to participate in the benefita 
introduced by the wider adoption of electrical working, and 
to compete with the many up-to-date shops now existing in 
this country, will have, without doubt, to bring themselves 
into line with their more progressive competitors. 


Their only alternative—if orders depend on open com- 
petition— will be a withdrawal from this branch of the 
business. No doubt a continuation of the present state of 
affairs for another year or two would be beneficial in weeding 
out those not organised for competitive working, and in this 
respect good may yet come out of what appears at present to 
be evil. 

The third point is sufficiently obvious to require no ex- 
planation. The British Westinghouse Co., for instance, are 
now ready at Manchester (according to their chairman’s 
remarks the other day) for dealing with their orders without 
drawing from America. Then again, the British Thomson- 
Houston Co. will also presently be in a position to manu- 
facture at Rugby all that they require. Firms of this 
description will then be working under the same conditions 
ав other manufacturers iu this country, and their competition 
will be on the same footing. 


Whilst our manufacturers are at present struggling in 
the midst of this severe competition, many of them have to 
face the further difficulty of dealing with an increasing 
number of types of machinery for meeting the requirements 
of the market.  Multiphase generators for power trans- 
mission purposes have firmly established themselves, and 
multiphase motors have also proved themselves suitable for 


ordinary works’ use. It cannot be said, however, that con- 


tinnous current machinery can be at present, ог is likely to 
bein the near future, relegated to the scrap heap ; on the 
contrary, it is likely to hold its own against the newer 
systems for many classes of work. Two different types of 
machine have, therefore, to be made in place of one, and this 
is, no doubt, an objection, more especially for manufacturing 
shops of medium size. 

In addition to this some of our manufacturers are turning 
their attention towards building alternators suitable for direct 
coupling to steam turbines. In all probability direct current 
dynamos are not likely to be widely adopted for direct 
coupling to turbines, due to commutator troubles, but the 
future will no doubt see & wider adoption of alternators of 
large size direct coupled to this form of prime mover. 


In our article dealing with the position of dynamo makers 
at the close of 1900, we dealt briefly with the possible 
difficulties which smaller electrical manufacturers would have 
in competing with the large establishments recently organised 
in this country. It still remains to be seen whether some of the 
larger firms will have any material advantage over the better 
organised smaller ones. 


In some respects they, no doubt, will have some advantages 
in handling schemes, for instance, which are growing larger 
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in size almost every day, and which a small firm would 
perhaps find it impossible to build. 

In certain other respects they may, on the other hand, be 
at a disidvantage as compared with well-organised small 
firms. | 

In concluding these few remarks, attention might be 
drawn to the practice, which seems on the increase—no 
doubt brought about by the keen competition existing —of 
manufacturers taking payment for work done in the form of 


debentures or shares in the purchasing company. It is very 


doubtful whether a manufacturing concern should make a 
practice of locking up its working capital in this manner, 
and whilst limited investments in this direction’ may be 
advisable under certain circumstances, the fact cannot be 
overlooked that this very practice has brought German 
manufacturers into overwhelming troubles, from which they 
are likely to take some time to recover. 

Manufacturing on a large scale undoubtedly requires the 
assistance of a finance department, but it were far preferable 
that this should take the form of a separate company, as in 
the case of one laige American firm, than that the use of 
money intended for manufacturing purposes should be 
invested in new concerns, whose shares will at the. best be 
unsaleable for some yearsto come. This method of obtain- 
ing work for the shops is likely to show a profit on the 
balance-sheet for the time being, but it may lead to trouble if 
the paper securities do not turn out to be во valuable as was 
expected, or in the event of circumstances requiring the 
immediate sale of securities which are never likely to have a 
very free market. l 

On the whole the outlook is encouraging, but it is to be 
feared that changes will have to be brought about on the 
manufacturing side of our business before this important 
branch can be said to be in a really satisfactory condition, 


AN interesting series of articles entitled 
“Our Sons, and their Start in Life," is 


Engineering 
asa 


Profession. running in the columns of the Guardian, 
and No. IX. deals with the engineering 
profession. We are told that “ success can only be looked 


for as the reward of honest and strenuous labour,“ and that 
‘the points of character which distinguish a successful 
engineer are decision, courage and self-reliance, a sound 
common-sense capacity for hard work, and 
tict in the management of men.” A good constitution is 
also specified. It seems, there fore, that to succeed as an 
engin er one must possess just those qualities which would 
lead to success in almost any professional career. 

The author refers to the defects of the public school 
system of training, even on the “ modern side"; the 
‘ancient side,” as we may callit, is ignored, being 
presumably unspeakable. After sketching out a very 
appropriate school training, the author deals with pupilage 
and apprenticeship, and recommends а three-years’ course 
at а good engineering college as a preliminary, followed by a 
year or two in engineering works. Afterwards the young 
engineer * must be contented for some years to work hard 
for small remuneration." Unfortunately, almost all young 
engineers who have been through a college course seem 
to think that these few years should be skipped, and tbat 
they should immediately drop into positions of responsibility 
and affluence. They are destined to be disappointed in the 
majority of cases; but few attain to the £1,000 a year or 
more” hinted at by the author, and though some do 
find themselves prematurely occupying important posts, it is 
good neither for them nor for the undertakings of which 
they arc in charge. Festina lente is a good motto; let the 
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young engineer cherish his ambition—that is good ; but let 
him not seek to rise to eminence (as some have done) with- 
out the experience, which is essential to honourable and 
enduring success. 

The author’s suggestions and advice for the benefit of 
his readers, with regard to the training of engineers and 


the various openings for their energies, are sagacious and. 


versatile, and the article is well worthy of the attention of 
those interested in these matters. 


THE devices, of which we publish an 
illustrated description on another page, 
cannot fail to arouse the interest of our 
readers, The Cooper-Hewitt lamp is, it is true, hardly a 
novelty, as we have published articles on the subject in 
previous years; but this has been developed considerably, 
and now appears to be in a form suitable for practical use. 
The extraordinarily high efficienay which has already been 
attained—stated as 3°8 candles per watt under favourable 
conditions—is comparable with the five candles per watt 
which represents 100 per cent. efficiency ; the coolness of 
the tube when emitting an intense luminous flux appears to 
bear out the claim, though, owing to the wide difference 
between the quality of the light and that of all ordinary 
standards, the true value of the candle-power may be a 
matter of opinion. The clever and extremely simple starting 
device employed is worthy of its association; the inductance 
coil may be left in circuit if desired, as it consumes only a 
trifling amount of power. Thanks to the efficiency and 
simplicity of the lampe, and the possibility of running them 
in series without risk of interruption, they should have an 
excellent chance of utilisation in the District Railway tunnel, 
and for various other purposes where the quality of the light 
is of no great moment. 

The Hewitt converter commands our admiration. Physi- 
cists have for years experimented on the flow of electricity 
through gases, and observed the laws which govern ite 
operation; but it has been reserved to Mr. Cooper-Hewitt 
to at one stroke bring this subject right into the midst of 
heavy electrical engineering, railway working and power 
transmission. At first sight it might seem a somewhat rash 
proposal to pass heavy currente through rarefied gases 
enclosed in glass bulbe—too much like treading on eggs; but 
second thoughte, and, still more, actual trials, will readily 
dissipate one's doubts. What will be the effect of the satis- 
factory development of tbis new stationary rectifier ?—we 
refrain from using the word “static” in this connection; of 
all misnomers, surely this is one of the worst. The funda- 
mental change in sub-station equipment will be the super- 
session of rotary converters and motor-generators—-no small 
gain. But half the waves of the alternating current are 
omitted; to make use of these we suggest that a second set 
of transformers be installed, utilising the otherwise dropped 
waves, and perhaps both sets could be reduced in size, 80 
that the total capital outlay would not greatly exceed that 
of the existing type of transformer equipment. If this were 
not done, it seems that only half the available output 
of the generators and cable lines would Бе utilised, 
a far more serious consideration than the бові of 
motor-generators. The direct current voltage obtained, 
it appears, is about 14 volts lower than the virtual voltage 
of the alternating current, measured between the neutral 
and outers, The maximum safe pressure is 1,000 volta, 
which is about as high as is likely to be used in direct 
catrent railway working. 

It must not be forgotten that the device is as yet only 
in course of evolution, but it has great possibilities, and 
may become an important factor in electrical power trans- 
mission, besides being of great use in many ways, such as 
the supply of direct current motors from three-phase supply 
mains in works, charging batteries from А.С. mains, &c. 
Having seen it actually in operation, we were strongly 
impressed with its performance, and we shall look forward 
with interest to its further development. 


The 
Cooper-Hewitt 


Inventions. 


MOTOR WITH EXTERNAL ARMATURE. 7 


THE accompanying illustrations represent & new type of 
motor, which has been patented by Mr. H. A. Mavor, of 
Messrs. Mavor & Coulson, Ltd. In fig. 1 the motor is 
shown applied to driving a propeller fan. 

In the early seventies Lord Elphinstone devised a con- 
tinuous current machine with internal magnets, the 
armature being rotated between the internal magnets and 
external magnets of the then ordinary double-limb type. 


Since then various changes have been rung on this 


Fia. 1. 


arrangement, including, amongst others, the Joel motor for 
electric automobiles, in which the armature overhangs an 
internal magnet. Most of these arrangements have, however, 
been more or less unsatisfactory, owing to difficulties of 
manufacture, or inequality of wear in the bearings, owing 
to the overhung armature. 

The most serious difficulty has been in the provision of 
proper lubricating arrangements, which must not result in 


Fic. 2. 


the discharge of lubricant to the inside of the armature. 

These difficulties have been got over in an ingenious manner 

in the machine illustrated. The armature disc stampings 

are similar in form to the stampings of the stator of a poly- 

phase motor, the windings being inserted radially from 

wthin. The magnet isa + shaped steel casting, with wire 
D 
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wound on two limbs and with two consequent poles, the wire 
being held in position by pole shoes attached to the magnet 
after the coils are in place. This magnet is mounted on a 
hollow stationary shaft, which carries the conductors from the 
outeide to the magnet winding. On this stationary shaft is 
hung the external armature with a running bushed bearing at 
each end. The running bush is supported on the end plate 
carrying the armature discs and winding, and is formed at 
the inner end with & groove and projection, the groove com- 
municating by openings with the outside of the running bush, 
over which is placed an oil-catching vessel. At the outer 
end of the running bush is fixed a flange, dipping below 
into the oil in the catcher reservoir. From this running disc 
the oil is thrown on to a stationary dise, forming part of 
and communicating by grooves on its inner face with 
channels in, a fixed bush attached to the stationary shaft. 
The oil thus circulates from the catcher reservoir by the 
running disc, the stationary disc, and grooves in the 
stationary bush to the running bush, being thrown off again 
at both ends of the running bush into the oil catcher 
reservoir. 

The advantage of the general arrangement of this 
machine for driving a propeller fan is very evident. The 
armature, in which the greater part of the heat due to elec- 
trical and magnetic losses is generated, is directly exposed to 
a cooling current of air, the blades of the fan being attached 
directly to the periphery of the armature. The magnet is 
reduced in weight, and the armature itself is not materially 
heavier than an ordinary armature of the same power 
running at the same speed. 

Although this machine has been specially designed for 
driving propeller fans, and makes a very compact and 
efficient arrangement for this purpose, it has also been 
adapted to other purposes where lightness and ease in 
fixing are desiderata. The whole асып» being mounted 
on a straight stationary bar, can be fixed in any position 
—for example, to take the place of а countershaft driving 
machine tools or other machinery ; the armature itself may 
be used as a belt pulley, as shown in one of the accompany- 
ing illustrations, fig. 2 (p. 87). 

Very exhaustive tests have been made of the efficiency of 
this machine. It will be seen that such testa are very easy 
to make, no brake being required. All that is necessary is to 
balance the stationary shaft on knife edges, to set the fan 
rotating, and to measure the pull required to keep the shaft 
from rotating. This measures the total reaction between 
the magnet and the moving armature, and eliminates all 
losses whatever, the torque applied to the stationary shaft 
being a direct measure of the power of the motor. 

The tabulated results of the tests of а 4-B.H.P. motor are 
given below :— 


Speed. Volts. Amperes. Efficiency. 
534 210 3°61 62 per cent 
486 192 3:82 63:5 h 
516 220 3:87 62 С 


The overall external dimensions of the armature of the 
motor described in the above tests are 10 in. x 13} in. 

There are many cases for which such motors would be 
highly suitable, and Mr. Mavor i8 to be congratulated upon 
his neat solution of the many difficulties which arise in the 
design of external-armature motors. 


THE NEW PATENTS ACT. 


THE Patents Act which became law on the 18th of last 
month, will introduce considerable modifications in the 
procedure for granting patents, and will also improve the 
legal machinery for compelling recalcitrant patentees to 
grant licences to work their inventions. 

Considering in the first place the part of the Act relating 
to the granting of compulsory licences, there can be no 
doubt that the provisions in this Act are a great improve- 


ment on those in the last Patent Act where the granting of 
licences was left in the hands of the Board of Trade with no 


power to enforce its decisions, In future the Board of 


Trade will be able, if it fails to arrange the matter between 
the parties, to refer the petition to the Judicial Committee 
of the Privy Council. Where any such petition is referred 
by the Board of Trade to the Judicial Committee, and it is 
proved to the satisfaction of the Judicial Committee that 
the reasonable requirements of the public with reference to. 
the patented invention have not been satisfied, the patentee 
may be ordered by an order in Council to grant licences on 
such terms as the Committee may think just, or, if the 
Judicial Committee sre of opinion that the reasonable 
requirements of the public will not be satisfied by the grant 
of licences, the patent may be revoked by an order in 
Council. А patent, however, is not in any case to be 
revoked before the expiration of three years from the date 
of the patent. The Act contains special provisions for 
preventing foreigners taking out patents in the United 
Kingdom and refusing to work them or to grant licences, 
with the view of prejudicing existing industries or pre- 
venting the establishment of new industries in this country. 

These precautions against the use of patents to interfere 
with and obstruct industry are necessary as а last resort, but 
we doubt whether it will often be necessary to make use of 
these provisions of the Act. The number of anti-patriotic 
or Anglophobe patenteea, who will refuse a good offer for 
their invention for the purpose of striking.a blow at 
perfidious Albion must, we should think, be very small 
indeed. We believe there were not more than half-a-dozen 
applications for compulsory licences under the old Patent 
Act, and this was not altogether due to the fact that the 
machinery for obtaining the licence was inadequate. 

Coming now to the part of the Act dealing with the 
examination for novelty, we have here a rauch more 
important change in our patent procedure, and it will be 
interesting to endeavour to forecast to what extent the 
inventor and the public are likely to be benefited by it. 

Under this new Patents Act, every application for a 
patent will be, referred forthwith to an examiner, who shall 
make an investigation for the purpose of ascertaining whether 
the invention claimed has been wholly or in part claimed or 
described in any specification (other than a provisional 
specification not followed by a complete specification) pub- 
lished before the date of the application, the search being 
confined to British specifications coming within the last 50 

ears. 
: If on investigation it appears that the invention has been 
wholly or in part claimed or described in any such speci- 
fication the applicant is to be informed, and he may within 
such time as may be prescribed amend his specification. 

When the Patent Office is satisfied that no objection to 
the specification exists, on the ground that the invention 
claimed has been wholly or in part claimed or described in 
а previous specification, the specification will be accepted. 

But if the Patent Office is not satisfied reference to prior 
specifications considered to anticipate the whole or a part of 
the applicant's invention, will be inserted in his speci- 
fication. 

An appeal will lie from the decision of the Comptroller of 
Patents to the Law Officer. 

The period of provisional protection is to be reduced from 
nine to six months. 

Such are the main provisions of the new Patente Act with 
reference to examination of inventions for novelty. It will 
be observed that the Patent Office has no power to refuse any 
application for a patent. It merely makes a search and com- 
municates the result of the search to the applicant who may 
withdraw his application or proceed with it as he pleases. 
If he proceeds with it he has to pay an additional fee not 
exceeding £1. If he withdraws, he only loses the £4 he 
paid for his application and his complete specification. 

The part of the Act relating to compulsory licences came 
into force with the passing of the Act, but the part relating 
to the examination for novelty is held in abeyance at the 
discretion of the Board of Trade, and is not likely to come 
into force within the next two years. 

The procedure in granting patents under the new Act will 
somewhat resemble the German and United States system, 
but with this important difference that there will be no 
power to reject patents for inventions which are not new. 
The resemblance is closer with the.Swiss system where there 
is also no power of rejecting patente which are not novel, but 
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in the Swiss system there is no power to insert references to 
prior specifications. Our new precedure is practically the 
same as & proposal which was made by Mr. Lloyd Wise some 


30 years, and which has since that date been strongly - 


advocated by our contemporary Engineering. In а recent 
leading article on the new Patent Act, our contemporary con- 
clades that the new procedure is beneficial both in the 
interests of inventors and in the interests of the 
public. Applicants who had been anticipated would 
be saved useless expenditure. Nor, says Engineering, can 
applicante, under the Lloyd Wise system, suffer by the 
erroneous judgment of the examining authorities, but our 
contemporary does not consider that the public might suffer 
by the erroneous or perverted judgment of an applicant who 
persisted in completing his patent after he had been shown 
clearly that his invention was old. 

We have quoted these arguments of our contemporary 
because they appear to represent the most prevalent opinions 
on patent matters among experts in this country. Shortly 
stated, the position amounts to this, that it is better that 
any number of patents should be granted for inventions that 
are not new, and therefore public property, than that one 
real inventor should be refused his patent. According to 
this view, the property of the public must be sacrificed in 
order to preserve the property of the inventor. But, says 
the advocate of the Lloyd Wise scheme, the public are pro- 
tected by having the facts put before them in the reference. 
Is this, however, as good protection as the rejection of appli- 
cations for patents when the inventions are not novel? The 
patentee, though his invention may be old and, therefore, 
public property, possesses a legalised monopoly, and can 
enforce this monopoly against anybody who is not prepared 
to risk an expensive law suit. There is always a large 
number of small manufacturers and traders who would 
rather pay a moderate royalty than run this risk. 

Sir Edward Fry’s Committee found that upwards of 42 
per cent. of the patents at present granted in England have 
been wholly or partly anticipated, that is to say, about one out 
of every two patents granted are for inachinery and processes 
which are already the property of the public. But, say the 
advocates of the laisser faire system, this is necessary in 
order to stimulate real invention, because if the genuine 
inventor knows that he runs the risk of having his patent 
refused by a blundering official examiner, he will not apply 
for a patent. The experience of the United States and 
Germany shows that an effective system of official examina- 
tion does not discourage invention, since the applications for 
patents are quite as brisk in these countries as in England. 

In our opinion the insertion of references will have very 
little effect in suppressing the worst type of bogus patentee. 
In fact, the ordinary inventor without any fraudulent 
intention has the greatest difficulty in seeing that the most 
obvious anticipations are the same as his own invention, and 
looks upon the most insignificant differences as of essential 
importance. 

The insertion of references will probably make a patent 
less saleable, but that will not affect those who intend to 
work their own bogus patents, or to use them for black- 
mailing purposes. The working of the new Patents Act 
will enable us to judge better to what extent the reference 
will be effective in stopping bogus patents. 

These considerations make it highly probable that the new 
Patente Act will not be so beneficial to the interests of the 
public as an Act which would have empowered the examining 
authority to reject applications for inventions that were not 
new. The risk of refusing a patent fora genuine invention 
might be sufficiently minimised by instructing examiners to 
give doubtful cases the benefit of the doubt. А practical 
proof that this danger is exaggerated is the fact that there 
is no general agitation either in the United States or in 
Germany for the abolition of effective examination for 
novelty. Quite recently the German Trades Congress 
declared emphatically in favour of the retention of the 
German system of examination, the only amendment they 
asked for being that the examiners should not be allowed to 
decide whether a difference between two inventions con- 
stituted a valuable technical advance or not. 

Let us now consider whether the new Patente Act will be 
beneficial to the interest of the genuine inventor. Will it 
increase the value and saleability of his patente? Apart 


from its inherent commercial value, which has nothing to do 
with Patent Law, the saleability of the patent depends on 
the probability of the invention being novel. Under the 
old system of granting patente in this country, 50 per cent. 
of the patents granted are wanting in novelty. This per- 
centage, we believe, will only be very slightly reduced, if at 
all, when the new Act comes into force. "The benefit to the 
inventor will, in this respect, be very small indeed compared 
with what would result from a system of examination, 
which might very well weed out 80 per cent. of the bogus 
patents. 

Some few inventors may be saved the further expense of 
proceeding with the protection and working of an invention 
which the results of the search of the official examiner have 
shown not to be novel. It remains to be seen how many 
will be stopped in this way. 

A reference may often act unfairly to the detriment of a 
patent which has been only partly anticipated. The novel 
part of the patent may be of the greatest value, but the 
public, who are not all skilled in patent matters, may jump 
to the conclusion that whole patent is bad. 

It is only as a step in the right direction towards an 
effective system of examination that the Patents Act, 1902, 
can be regarded as satisfactory. Much may be learned by 
comparing patent statistics under the new Act and under 
the old Act. We shall then be able to learn by actual 
experience whether the new Act will stimulate invention, 
protect the public, and benefit the true and first inventor. 

We anticipate that one indirect result of the new Patent 
Act will be the abolition of the provisional specification. 
Provisional specifications are explicitly excluded from the 
material to be searched through by the examiner, conse- 
quently if A files a provisional specification of an invention, 
and B files a complete specification of the same invention a 
month after, no reference to A's prior specification will be 
inserted in B's specification. A therefore will lose what- 
ever benefit is to be derived from the new system of examina- 
tion if he chooses to file a provisional instead of a complete 
specification of his invention. 

Regarded as an experimental Act to pave the way to an 
effective system of examination, the Patents Act, 1902, is an 
epoch-making change in our Patent Law, but considered as 
the permanent Patent Law of England, it is so little of an 
advance on the old laisser faire system that it is very doubt- 
ful whether it is worth the extra cost to the taxpayer. 


THE HEWITT MERCURY VAPOUR LAMP 
AND RECTIFIER. 


On Friday last week a demonstration was given at Westing- 
house Building, Norfolk Street, W. C., of the mercury vapour 
lamp invented by Mr. P. Cooper-Hewitt, of New York, and 
of its offspring, the Hewitt rectifier or converter. The 
former has been from time to time the subject of descriptive 
articles in the ELECTRICAL Review (Vol. xlviii., p. 906; 
Vol. xlix., p. 660; Vol. l., p. 240) ; it will suffice, there- 
fore, to mention that the lamp consists essentially of an 
exhausted glass tube, containing a small pool of mercury at 
one end and an iron electrode at the other. Theiron is used 
as the anode, the mercury as the cathode, and concuction 
takes place through the mercury vapour, rendering the latter 
intensely luminous. The light emitted is perfectly steady, and 
proceeds from practically the whole surface of the tube; it 
is of а bluish-green colour, exceedingly unpleasant æstheti- 
cally, but we can quite believe that the claims made on its 
behalf —that it is pleasant and congenial for working under 
—are well founded. The lamps can be made of any 
desired shape or size, from 1 in. diameter and 3 in. length to 
8 in. diameter and 12 ft. length ; the candle-power obtained 
can be varied from 16 C. P. to several thousand, as desired, 
by suitably proportioning the tubes. The lamps work in 
series or parallel, on direct-current circuits, at any voltage 
between 50 and 500 volts, and allow of a variation of 10 
per cent. in the pressure; the current may be from *2 to 20 


amperes. 
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The efficiency claimed is about two candles (spherical) 
per watt, rising to more than three under favourable con- 
ditions ; of course, the light being totally different in 
quality from the ordinary standards, Prof. Fleming's 
remarks qn the measurement of hetero-chromatic sources of 
light apply here with peculiar force. 

The temperature of the glass does not exceed that of an 
ordinary glow lamp. The life of the lamp is indefinite, as 
it can be cleaned after, say, 1,200 hours, and is then as good 
as new. 

The most interesting feature of the recent demonstration 
was the fact that it was intended to illustrate the possi- 
bilities of the Hewitt lamp for illuminating the District 
Railway tunnel. For this purpose, the quality of the light 


Fig. 1 herewith shows the appearance of the lamp when 
in use, while fig. 2 shows two lamps in series, with their 
starting apparatus, &c., as mounted for demonstration 
purposes. 

The starting device consists of nothing more than an 
inductance coil in series with the lamp. In order to start, this 
coil is connected through a resistance across both poles of the 
supply circuit ; the connection is then interrupted, when the 
“extra current —or, rather, extra E.M.F.—due to the 
discharge of the inductance coil, breaks down the resistance 
between the vapour and the mercury cathode, and the lamp 
lights up. To assist this action, a metal sleeve connected 
with the anode is fixed outside the tube. close to the cathode. 

The Hewitt converter is a natural development from the 


Fra. 1. Fria. 2. 


is quite immaterial ; efficiency and cheapness of installation 
are the essential factors, and these, it is believed, will be 
secured by the use of this system to a pre-eminent degree. 
It is maintained that the lamp is also suitable for out-door 
lighting of all kinds, for office work, and for lighting 


The light is remarkably suitable 


factories and workshops. 
for portrait photography, in spite of it& peculiar effect upon 
the human cómplexion, and for photographic engraving, 
blue printing, &c., while other uses suggested are adver- 
tising, the tubes being capable of being bent into the form 
of letters and symbols, artificial forcing of plante, scenic 
effecta, &c. 


mercury vapour lamp, and is admittedly at present in an 
experimental form. Its operation depends upon the fact 
that the current can flow in one direction only, through the 
mercury vapour, 80 that, in the case of an alternating 
current, half the alternations are cut off, leaving only those 
in which the mercury acts as cathode, as in the 
aluminium electrolytic rectifier. Thus from single-phase 
current an intermittent direct current is produced, and from 
polyphase current an almost uniform direct current, by means 
described below. There is a constant drop of 14 volts in the 
apparatus, and as it can be used for ull pressures from 100 
to 1,000 volts, the efficiency for the higher voltages is very 
high—98°6 per cent. at 1,000 volts. Currents up to 100 
amperes can already be dealt with, and any number of con- 
verters can be operated in parallel. 

The diagram, fig. 3, shows the arrangement of the con- 
nections with polyphase currents. After transmission at 
high pressure, if need be, the current is transformed down to 
a voltage not much in excess of the direct current voltage 
required ; the transformers are connected star-wise, and leads 
from the three outer terminals are taken to three of the anodes 
shown in the bulb of the converter, fig. 4. The pool of 
mercury forming the cathode at the base of the bulb is con- 
nected with one of the direct current bus-bars, the other of 
which is joined to the neutral point of the star. The fourth 
anode shown ів used for starting. the converter by means of 
a direct current; once started, the action is maihtained, 
each of the three-phase anodes coming into operation in 
cyclic order, so that the flow of current in the direct current 
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circuit not only never ceases, but is subject to but little 
fluctuation. The apparatus was shown converting 
three-phase to direct current, supplying glow lamps 
and a direct current motor; the rectified current can 
be used for charging accumulators and for electrolysis, D. C. 
arc lighting, &c., and it is thought that the apparatus will 
be especially useful in place of rotary converters for electric 
railway working, thus abolishing moving machinery of every 
kind from the sub-stations, and diminishing to the utmost the 
need of attendance. The alternating current may also be 
led into the cars at high pressure, Hewitt converters being 
carried on the cars to convert to D.C. for the motors. 

Although the apparatus is ав yet somewhat crude, its 
latent possibilities are obviously great, and its evolution will 
be watched with the keenest interest. 


WIRELESS TELEGRAPHY IN FRANCE. 


By E. GUARINI. 


(Concluded from page 1050, Vol. 51.) 


Wr now come to Marooni's remarkable experiments, In March, 
April and June, 1899, the English Wireless Telegraph and Signal Co. 
established communication between Wimereux, on the French Coast, 
and South Foreland, on the English Coast—a distance of 46 km., 
with antenne of 45 metres at first aud 27 metres afterwards (this last 
height seemed insufficient to secure good working, and the antenna 
was doubled by a second conductor connected with the first in 

el). The Wimereux station was situated on the sea coast, and 
that of South Foreland on a cliff 80 metres above the sea level. A 
third station was installed some time ago on the lightehtp Goodwin, 
and regular communication was kept up between this shíp and the 
coast through the South Foreland station at a distance of 19 km. 
The height of the antenna of the Goodwin was about 24 metres; the 
veasel, the masts and the shrouds were entirely of iron. 

The three stations above-mentioned were normally syntonised in 
such a manner as always to ensure communication between the 
Goodwin and the coast. The latter station could not communicate 
with Wimereux on account of the distance (49 km.), the interposition of 
Cape Gris Nez, and the shortness of the Goodwin antenna (24 m.). 
Provisional installations were also made on board the despatch boat 
Ibis and the transport Vienne. These two vessels were furnished 
with antenne of 22 and 31 m. respectively. 

The experiments may be divided into three categories :— Experi- 
ments in simple communication in open spaces; experiments in 
simple communication with obstacles intervening; experiments in 
syntonisation. During all these experiments the rate of transmission 
was about 40 letters per minute. 

ents in Simple Communication in Open Spaces.—The com- 
munications from the South Foreland to Wimereux and the Goodwin, 
and vice versd, were in every case very satisfactory in all weathers 
(fog, wind, rain and storms). | 

The communications between the moving stations (the Ibis and 
the Vienne) and the three stations mentioned above, were also very 
good, both when the ships were in motion and when they were at 
rest. 


The maximum distances attained were as follows:—The Ibis 
(23 m.), the Goodwin (24 m.) to 20 km.; the Ibis (22 m.), South 
Foreland (45 m.) to 25 and 30 km.; the Vienne (31 m.), South Fore- 
land (37 m.) to 48 km. 

Between the last two stations communication was realised in one 
direction (the receiver being on board the Vienne) to as great a dis- 
tance as 52 kilometres. The receiver at South Foreland ceased to 
act at 48 km. Marconi gave the following explanation of this fact: 
—The mechanical sensitiveness of the South Foreland receiver had 
been regulated by hím for communication with Wimereux at 46 km. 
distance, but was insufficient for a much greater distance, whereas 
on board the Vienne this sensitiveness had been regulated for the 
maximum distance. 

Experiments in Simple Communication with Obstacles Intervening.— 
The Ibis being stationed near the red buoy (No. 2 to the east of 
Cape Gris Nez) at 19 km. from Wimereux (45 m.), it was possible to 
exchange messages between the two stations, notwithstanding the 
intervention of the mass of land forming Cape Gris Nes, the highest 
point of which is 100 metres above the sea level. The Vienne was 
in dock in the harbour of Boulogne ; communication was established 
between her and Wimereux (5 km.), with antenne of a height of 
12 m. on board the Vienne, and 37 m. at Wimereux, notwithstand- 
ing the interposition of the Créche, a height of about 75 m., and 
all the electric mains of the harbour at Boulogne. 

Experiments in Syntony.—A complete programme of experiments 
had been prepared with the object of verifying the following 
facts :— 

1. Given three stations A, B, C, placed in the zone of mutual 
action, A and B being tuned alike and differently to O, C cannot 
receive the messages sent between A and B, when its distance from 


A and B exceeds a certain limit to be determined; nor can A and B 
receive the messages transmitted by O, and the reception of the 
messages exchanged between them is not disturbed by the trans- 
missions from C. 

2. The three stations having been tuned in this manner, it is 
possible to modify one of the stations A or B, A, for instance, so 
as to place it in syntony with O, without touching B or C; B then 
being in the same relation with A and C as О had previously been 
with A and B. 

One day was allowed to Marconi to prepare these experiments on 
board the Vienne, and they were to have been carried out on the 
days following, and checked at the different stations—the Vienne, 
Wimereux, and South Foreland. Unfortunately, the young inventor 
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1, Antenna; 9, Oscillator; 3, Battery; 4, Morse key; 5, Earth. 
Fic. 21. 
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1, Battery; 2, One cell ; 8, Inductance coils; 4, Hammer; 5, Coherer; 
6, Relay; 7, Morse key; 8, Antenna; 9, Earth. 


Fia. 22. 


1, Ooherer ; 2, Condenser ; 8, Inductance coils; 4, Antenna; 5, Earth. 
Fig. 23. 


met with an accident after the preparatory experiments, and the 
final teste could not be made. Nevertheless, although the results 
were not checked at the Wimereux and South Foreland stations, 
the Committee were enabled, during the preparatory trials, to 
express their opinion in favour of the probability of the above- 
mentioned claims. 

The Vienne (31 m.) and the Wimereux (37 m.) stations having been 
tuned differently, were not able to communicate with one 
another as long as the distance between them exceeded 2,500 m. 
But, within that limit, communication was as clear as between two 
syntonised stations. 
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The transmitting station used by Marconi in his experiments 
across the Channel is that shown diagrammatically in fig. 21, and the 
receiving station is shown in fig. 22. Магоопі used his jigger 
(syntony, fig. 23) The details of the receiver, protections, 
&c. are shown in fig. 24. Marconi used the Morse key 
(fig. 25) as a switch for his antenne. By pressing down the 
key, communication was interrapted between the antenna and the 


1, Inductance coils; 9, Coherer; 8, Metal box; 4, Jigger: 5, Morse 
key; 6, Battery; 7, One cell; 8, Relay; 9, Hammer; 
10, Antenna; 11, Earth. - 
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1, Lever; 2, Ebonite rod; 8, Battery; 4, Inductance ooil 
5, Receiver contact. 


Fig. 25. 


Fra. 26. 


receiver. That part of the antenna between the receiver and the 
Morse key was non-inductive. The antenna at each station was 
terminated by a flat spiral of wire suspended from ebonite cylinders 
(fig. 26). The regulation, i. e., the tuning of the station was effected 
by varying the inductance and the capacity of the antenna. The 
first object was attained by the introduction into the lower part of 
the antenna of inductance coils varying in value, and the second by 
bringing towards the antenna or drawing away from it two pieces of 
metal network 40 cm. wide, connected to earth. These modes of 
regulation certainly seem capable of being simplified, and they have 
been modified since, as we shall see in the experiments between 
France and Corsica. 

In the early part of April, 1901, the International Marconi Co., 
authorised by the French Government, who sent special delegates 
(in particular Captain Ferrié), established wireless telegraphic 
communication between Biot (near Antibós, in France) and Calvi, 
in Corsica, the distance being 175 km. The antenna at Biot was 
52 metres and tbat at Calvi 55 metres high above the apparatus ; 
they were inclined at about 3 in 1. The two antenne consisted of 
four cables connected in parallel (atithe extremities) and 1:50 metres 
apart from one another. 

The support of these antenne consisted of a mast similar to that of 
& ship, divided into three parts and shrouded at tbree different 
heights. The lower shreuds consisted of steel cables and the others 


of ropes. The shrouds were! arranged so that the antenna was as 
far away as possible. 

It is interesting to calculate what was the relative position of the 
antenne, taking into account the curvature of the sea and the 
refraction. 

If we draw (fig. 27) at a tangent to the surface of the sea a line 
ar representing the trajectory of a luminous ray proceeding from 
the summit 4 of one of the antennz in the direction of the other 
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i ; 
antenna, we find, on applying the formula of General Perein, 
that this line passes at x = about 1,350 metres above the summit 
of the other antenna 4. In the same way calculation shows that 
the line joining the point a to the point a’ (following the trajectory 
of a luminous ray in the air) would pass at у = about 500 metres 
below the level of the sea. 

The transmitter (fg. 28) was cbaracterised by the employment of 
two bobbins baving their primaries connected in series and their 
secondaries in parallel. The rest of the apparatus is known to the 


` 
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Fie. 29. 


кта. 28. 


readers of the ErzorBIOAL REvIEW, and also the receiving appa- 
ratus (fig. 29), together with the details which are clearly shown in 
the figures. The experiments in syntony tried between Biot and 
Calvi do not seem to have given—the reason is not known— 


Fia. 30. 


absolutely conclusive results. We have mentioned the French 
naval engineer Ferrié, who was delegated by the French Govern- 
ment to carry out the experiments across the Channel and those 
between France and Corsica. M. Ferrié, who was appointed to the 
wireless telegraphy service by the Minister of War, is not by any 
means unknown in the domain of telegraphy through space. His 
researches—as shown by his connection with M. Blondel at the 
Congress of Parie in 1900—in wireless telegrapby are extensive and 
highly interesting, although most of Lis experiments are, unfortu- 
nately, imperfectly known. 

The scheme of connections in military stations used by M. Ferrié 
inclades a potentiometer for regulating the sensibility of the 
coherer, and the employment of a single source of energy (accumu- 
lators). The Ferrié coherer (fig. 30) is of the Blondel type with a 
reserve chamber. M. Ferrié often suppresses the battery in the 
relay circuit. The battery is replaced (fig. 31) by two plates of 
different metals buried in the damp earth. We will only quote the 
last out of all of M. Ferrié’s remarkable experiments. M. Ferrié, with 
provisional installations, and antenne of 50 metres supported by 
lighthouses, has made successful experiments at distances ex- 
tending to 240 km. at sea, and he thinks much greater distances 
might be attained. 
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. M. Ferrié has always devoted himself to finding out the truth and 
working out correct theories and possible applications in wireless 
telegraphy. He owns that he has not yet succeeded, but he does 
not despair. М. Ferrié, although very sceptical as to the future of 
wireless telegraphy, is not sceptical with regard to trans-Atlantic 
wireless telegraphy.* He believes that it is only a question of 


кы 


* і. 


cost. He thinks, in fact, that by werking. simultaneously a large 


number of antennz considerable distances г be attained, but that 
there would be great difficulties in the way of their realisation. 
M. Ferrié had installed at Dunkirk a provisional station on the 
occasion of the departure of the French squadron for Russia. 
There he was enabled to receive telegrams from a number of 
English Marconi stations—South Foreland, Dover, Beachy Head, 
&c. This led him to assert that syntony is no protection (or only a 
very limited protection, we venture to add). 

According to M. Ferrió, wireless telegraphy will wever. 
multi-communication possible practically, and will never. піде 
the secrecy of transmissions from an indirect receiver аву mère than 
it will prevent a careless or unskilful operafor from disturbing the 
reception at a station. We may, nerhaps, says M. Ferrié, find & 
means of producing sustained--ihat is to say, not deadened— 
oscillations (this seems to have been done, and by Marconi), and we 
may succeed in realising multi-communication in certain cases, but 
the receivers will not always be protected against multiple 
resonance. We will now venture to bring forward certain objections 
to M. Ferrié's assertions. 

We agree with him — except with regard to the means of realisa- 
tion, at least practically—that trans-Atlantic wireless telegraphy is 
not a dream, asit has been realised by Marconi. We agree with him 
that syntony—which allows of radiation at the transmitter, and, 
moreover, of the collection at the terminals of the coherer of the 
greater part of the energy—will never—and we shall see presently 
why and how—realise in a complete and more particularly in an 
absolutely practical manner—secrecy and multi-communication, and 
at the same time avoid the mixing-up of despatches; but is it not 
hazardous, not to say rash, to say that wireless telegraphy will never 
realise these desiderata? M. Ferrié may know the present, but 
what does he know of the future? Does he possess the keys of its 
mysteries ? 

The writer affirms moreover—and defies anyone to prove the con- 
trary—that with a perfect limitation of the space allowed for the 
transmission and reception of waves, secrecy is assured, confusion 
avoided, and multi-communication effected more satisfactorily and 
more certainly than in ordinary telegraphy. Perhaps this solution 
is much nearer to its realisation than M. Ferrié thinks. 

May the efforts of the pioneers of wireless telegraphy—among 
whom M. Ferrié may be reckoned as one of the most valiant—soon 
convert him from his terrible scepticism. Iam sure that M. Ferrié 
will consider it a point of honour to renounce his ideas, if he sees 
good reason for doing so. We do not blame those who loyally and 
honestly renounce their ideas if they are false and are shown to be 
false, but we do blame thoee who refuse to recognise the evidence 
and the existence of the brilliant future of wireless telegrapby, and 
still more those who say the opposite of what they think—those 
who see in an invention, wireless telegraphy, for instance, an 
obstacle in the way of their desires and their hopes, which are, alas, 
too often ill-founded. 


WATER-TUBE NAVY BOILERS. 


ANOTHEB report has been issued by the Boiler Committee dealing 
with the trials of the gunboats Sheldrake and Seagull, which are fitted 
with Babcock & Wilcox and Niclausse boilers respectively, and of 
the sloops Esmégle and Fantóme similarly fitted. All are small 
vessels, the two gunboats being of 735 tons displacement, and the 
aloops of 1,074 tons and 1,400 m.P. The horse-power of the gun- 
boats is 3,000 each according to the Navy list. Large numbers of 
tables accompany the report, and in A comparison drawn,it appears 
that the Babcock boilers responded better than the Niclauase to the 
demands on them for power probably on the gunboate, because the 
Babcock boilers had 15 per cent. more heating surface. The trials, 
it is said, were too short to prove that defects would not appear on 
actual service, and one is inclined to wonder why the tests were 
thus made of so little value. The Niclausse boilers are said to 
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* This article was written before the successful trials of Mr. 
Marconi’s trans-Atlantic installation took place.—E s. ELAC. Rav, 
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have given wetter steam than the Babcock, owing, probably, it 
would seem, to the comparative smallness of tbe steam drums, which 
gave a water surface less than half that of the Babcock drums, and 
barely above a third (17) of the steam space. 

The Niclausse boilers, however, showed less 1008 of water than 
happened with those innumerable invisible leakages which helped to 
ruin the Belleville boiler. Thus in the coal endurance trial of the Fan- 


dome the evaporators were not used, but in the Espiégie one evaporator 


was run for 14 hours on a 90 hours’ run. The efficiency of the boilers of 
the sloops fell off seriously during the coal endurance trials. This 
is attributed tothe necessity for cleaning fires. For eight, or even 
16 hours, the Zepié?gle showed 1:88 lb. of coal H.P.-hour; the 
Fantôme 1:91 lb. per H.P.-hour, as against 1:86 Ib. for each ship on the 
short trials. After 16 hours the efficiency fell off. The gunboats 
were boilered in 1897, the sloops in 1901, and the newer boilers 
show better efficiency, as, for example, a maximum 73'2 per cent. in 
the Esptégle against 66 per cent. in the older Sheldrake, or an average 
of 67:8 per cent., against 63:1 per cent. For the Niclausse boiler а 


maximum of 69 8 per cent. was shown in the Fantôme against 66:9 


per cent. in the older Seagull, and a mean of 63 4 per cent. 


against 
a mean of 63:3. The larger tube Babcock of the Espiégie showed 


hetter efficiency than the small tubes of the Sheldrake. This is 
robably due, it is thought, to the tube variation, seeing that the 
iclausse boilers do not show so much difference, and have not 
different tubes in the old and new boilers. 

Feed regulation of all the boilers was easily performed by hand 
on even the longer trials, but automatic regulation is recommended. 
This was fitted on the Fantéme, and worked without trouble. Those 
of the Eepiegle did not work well, but stuck at times, and let down 
the water lerel improperly, or allowed it to rise too high. 

The usse boilers appear to have been crowded into a space 
1 the Babcock boilers at some sacrifice of other advantages. 


“IpAhe Sheldrake, however, with 113-їп. tubes, the weight is 8 per 
„bent. less than in the Seagull, with its 15 per cent. leas heating sur- 


face, and also six boilers as against the four of the Sheldrake, which 
must imply a greater weight, for in the sloops the Babcock boilers 
are 25 per cent. heavier than the Niclausse, though the surfaces are 
very little greater. The tubes, however, are about alike. 

It is satisfactory to find that all water-tube boilers are not proving 
so absolutely unsatisfactory as the Belleville. 


BRITISH VIEWS OF AMERICAN 
WORKSHOPS. 


Casster’s Magazine contains a speech by Mr. Alfred Mosley, made in 
New York, on the questions of piecework and general shop policy. 

Mr. Mosley is the man who at his own expense took 23 delegates 
from British trades to make a tour of the United States. 

He credits Americans with the success of South African mining, 
and he found Americans willing to help his tour of delegates in a 
way that surprised him, an attitude, by the way, which he does not, 
however, appear to have thought upon in connection with the U.S. 
wall of prohibitory tariffs. His tour lasted six weeks, and embraced 
the manufacturing country as far west as Chicago. He attributes 
all successful American competition to piecework, better wages, and 
cheap manufacture; but he overlooks various other matters, and 
does not appear to know that American stuff over here, when of the 


best order, does not appear to be in any sense cheaper than the 


more durable articles of home manufacture. No matter if it be 
boots, which do not stand our wet conditions, or steam engines, 
which are painfully short-lived, or locomotives, which Egyptian 
and other experience condemns, it does not appear that American 
competition is much to be feared by good firms at home, who still 
aim at a certain durability. It by no means follows that what 
suits America will suit other conditions, and we believe that in many 
directions the touring delegates did not receive the impression that 
American methods could last successfully. Mr. Mosley may con- 
demn jealous foremen as standing in the way of a good workman's 
advancement; but there are bad foremen in America, and the 
more we are able to secure information the less we find are the real 
differences in the treatment of men on both sides the Ocean. 
Everthing is much newer over there, and this exercises a certain 
effect on conditions. It is very doubtful, indeed, if there is so very 
much in the greater output cry of which we hear so much. Our 
best shops may be doing as good an output as American shops, but 
they don’t make so much fuss about it. 

The whole question resolves iteelf into one of a comparison 
of conditions, of materials and of the purchasing power of 
wages. So far the shop hours in America are longer than here, 
which looks as though under American conditions a man must do 
more work. How much money do American coal miners earn as 
compared with men at home? Very much less, we believe. Con- 
ditions in the United States—a wide country, vary enormously, and 
one section presents aspects and conditions very different from those 
of another. A true balance isimpossible, but probably Mr. Mosley’s 
delegates will have brought home much of good that they may 
make known here, while at the same time avoiding the less 
admirable lines of policy which govern some American workshops. 


Morley.—Plans and specifications are being prepared by 
the B.E.T. Co. for the construction of tramlines in Morley, with а 
view to the work being taken in hand during the present year. 
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THE NORTH-WESTERN ELECTRICITY AND 
POWER GAS SCHEME. 


THE accompanying map shows the proposed area of supply under 
this scheme for which the prospectus of the North-Western Elec- 
tricity and Power Gas Syndicate, Ltd., is now in circulation. 
The syndicate has been formed for the purpose of obtaining 
Parliamentary powers and establishing a company for the supply of 
electricity in bulk to local authorities and power users '' throughout 
the whole of the county of Chester and that portion of the county 
of Stafford lying north of the southern boundary lines of the rural 
districts of Tutbury, Uttoxeter, Stafford, and Gnosall, and inclusive 
of the said districts, together with that part of the county of Derby 
which lies to tbe north-west of the boundary between the unions of 


Chapel-en-le-Frith and Bakewell, and also that portion of the 
county of Flint comprising the borough of Flint, the urban districts 
of Buckley, Connsh's Quay, Mold, and Holywell, and the rural 
districts of Holywell and Hawarden, and that portion of the county 
‘of Denbigh comprising the borough and the rural district of 


Wrexham, also for the manufacture, supply, sale and distribution 
of producer gas for the purposes of motive power and heating 
within the said area." 

The district has an area of about 2,000 square miles, with & popu- 
lation of over 14 millions. Out of these 97 authorities, there are at 
present only 13 having works established and these are supplying 
electricity on a very small scale—none on a sufficiently large scale to 
attempt general power supply excopt in a very limited area. Three 
places are supplied by companies, of which one, viz., Northwich, is 
supplied with gas for driving power from the works of Messrs. 
Brunner, Mond & Co. 

The area shown on the map includes a large number of important 
towns and manufacturing districts. The following have no electric 
supply available :—Stoke-upon-Trent, Etruria, Cheadle, Uttoxeter, 
Tunstal, Burslem, Leek, Congleton, Newcastle, Stone, Runcorn, 
Winsford, Middlewich, Weston Point, New Brighton, Hyde, Denton, 
Dukiufield, Stalybridge, Macclesfield, Nantwich, Glossop, Buckley, 
Connah's Quay, Mold, Holywell, Hawarden, &. Those which have 
a supply of electrical energy ars: Stafford, Longton, Burton-upon- 
Trent, Hanley, Chester, Northwich, Wallasey, Birkenhead, Stock- 
port, Ashton-under-Lyne, Crewe, Buxton, Wrexham, Altrincham, 


Alderley Edge, Hoylake and West Kirby. In addition to the 
above, there are many intervening industrial urban and rural districts 
without any supply. 

The scheme will be on the same lines generally as the South 
Wales and other Electric Power Acts. It is not anticipated that 
the syndicate will have to face any serious or costly ion in 
Parliament. The district of this scheme joins up to the districts 
of the Lancashire Electric Power Act, the Yorkshire Electric 
Power Act, and the and Notte Electric Power Act, 
as well as to that of the South Staffordshire Mond Gas (Power and 
Heating) Act. 

The capital of the proposed company is £1,500,000, with power to 


issue debentures for £500,000. 


It is proposed to erect four power stations on sites suitable and 
convenient both for railways and canals, one near Stone, in the 
county of Stafford, one between Maoclesfield and Bollington, onè 
at Sutton, пей? Frodsham, in the county of Chester, and one near 
Ruabon, in the county of Denbigh. 

Messrs. Lacey, Clirehugh & 8 have reported upon the industrial 
conditions of the area and its bilities in regard to electric and 

power one Mr. Humphrey's report on the available 
or the application of Mond gas in the North-Western district, also 


ap in the 
e share oar ital of the syndicate is only £10,000, and is divided 
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into 100 ordinary shares of £100 each, the whole of which are being 
offered for subscription. The directors are all substantial industrial 
men, including at the top of the list Mr. T. O. Callender. 

The maximum specified charges per quarter for energy are as 
follows :— . 

A standard charge for service at the rate of 10s. per N. H. y. for the 
supply of which the company is required to make provision ; and in 
addition a charge for current determined by meter after transforming 
as follows:—For the first 5,000 unite consumed in any quarter at 
the rate of 3d. per unit; for all consumed between 5,000 and 
10,000, 22d. per unit; between 10,000 and 20,000, 244. per unit; 
between 20,000 and 50,000, 2d. per unit; between 50,000 and 
100,000, 14d. per unit; between 100,000 and 200,000 in any quarter 
at the rate of 1d. per anit; amounts over 200,000 units consumed 
in'any quarter, at the rato of 3d. per unit. Or alternatively, 


1. For any quantity not exoeeding the equivalent of 100 hours of supply at 
the maximum power which has been demanded at the rate of 4d. per unit. 


2. For any further quantity exoeeding the equivalent of 100 and not exoeed- 
ing 900 hours of supply at such maximum power at the rate of 2d. per unit. 


8. For any further suppl the equivalent of 200 hours of supply аё 
sudh mazim 


e 
um power at the rate of 1d. per unit. 


| 
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CORRESPONDENCE. 


Damages for a Lift Aceident. 


In your issue of December 26th appears а short para- 
graph under above heading which is calculated to do us 
serious injury, and we shall be obliged if you will accord us 
space in a prominent position for the following correction :— 

There was no accident whatever to the lift. 

À workman, not in our employment, had been set to do 
юше work in the lift well while the lift was working, and 
his head was struck by the passing cage. 

The person working the lift at the time was not one of 
our people, and was heard by six witnesses to give the usual 
Warnings. 

On a legal technicality, the judge ruled that we were in 
charge of the lift, and not the person who was working it. 
The jnry found that insufficient warning was given to the 
man to get clear, and we accordingly have to pay. 

The case is just one more illustration of the vagaries of 
the law, and especially of the Workmen’s Compensation Act, 
which in this case barred the man from claiming against his 
employer. 

A. Smith and Stevens. 
Battersea, S.W., ` | 
January 9th, 1903. 


Direct Working Telephones. 


Direct working telephones are largely used on the Conti- 
nent, and the demand for them in this country is increasing. 
The number sold is at least equal to the number of medium 
distance induction coil telephones. There is every indica- 
ton of the number being increased largely in the near 
future, as the advantages peculiar to them become better 


known. Judging from American technical literature they . 


are practically unknown in the United States of America, or 
at least the demand for them is extremely small. Generally 
speaking, the other types of telephones are used to much the 
same extent in all countries. The writer would be pleased 
if someone conversant with American telephone practice 
would state the vi ws of the Americans on the merits and 
usage of direct working telephones. 
Magneto. 
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Electric Shock Fatalities. 


In reading your recent leading article on the above, I am 
surprised you do not mention the Armorduct single-wire 
wiring method, somewhat fully described in your issue of 
April 11th, 1902, by the late Mr. Frederick Bathurst, who 
clearly showed that safety from fire and to the person, as well 
as economy in construction and maintenance, were to be 
obtained in a concentric system consisting of a continuous 
properly prepared steel or iron sheath with an insulated con- 
ductor drawn into it, as such a system, requiring continuity 
In its sheath to maintain the circuit, becomes a simple and 
reliable self- testing one. 

The present case shows the futility of Fire Office or other 
rules, unless they are based on a very intimate practical 
experience of the work, as otherwise they are liable to be 
accidentally broken without anyone being the wiser until 
fire, or, as in this instance, death, is the result. 

[n this connection it is well to point out the advisability 
of arranging switches in small bath rooms which may be 
Within the reach of bathers, either with double-insulated 
handles, or preferably with earthed covers. The former is а 
practice I have found desirable for basement and cellar 
work, even in the days of 100-volt supply. | 

It is also surprising that a supply in a neighbourhood as 
populous as Fulham should be distributed at 200 volts aller- 
пату, a voltage that may not be in general dangerous, but 
certainly one that under quite ordinary conditions will pass 
suficient current from hand to hand, or hand to foot, to 
produce muscular fixation with the periodicities ordinarily 
in vogue, 

Justus Eck. 


The Sugden Boiler. 


Allow me to thank you and also Mr. T. Sugden for the 
information as regards superheating with the above boiler. 

The point I desired to emphasise was that it is sometimes 
convenient to be able to cut the superheater out of circuit 
while the boiler ison load. This is easily managed in the 
Babcock-Wilcox boiler by flooding the superheater, which 
merely has the effect of adding to the active heating surface. 
The superheater stop valve may be interlocked with the 
drain and flooding cock in such a way that neglect to blow 
off flooding water before putting superheater in circuit is 
impossible. Incrustation is the only objection to flooding, 
and this, when we consider how frequently the superheater 
is blown down, is not a serious one, Ordinary precautions 
should prevent danger from incomplete drainage and leakage 
at flooding cock. 

Regarding the enlarging of headers, во as more neurly to 
approach the combined area of tubes expanded into each, 


this could be effected in various ways. In the Stirling 


boiler each tube forms a complete circuit, if we neglect the 
cross header, which is more in the nature of a sludge drum. 

The headers could be constructed rectangular in shape, 
with two uptakes each of same diameter as horizontal tubes. 

Taking into consideration the extra cost in construction, 
with probable weakening of headers and interference in 
rapidity of carrying out repairs, this latter being one of the 
chief points in favour of the water-tube boiler, the gain, as 
Mr. Sugden points out, is not sufficient to warrant any 
further alteration in this respect. I am content lae let that 
flee stick tae th wa’, 

For the purpose of testing the amount of improvement 
obtained by the alteration in design, the boiler would require 
to be placed alongside a Dabcock-Wilcox boiler of equal 
capacity, under the same working conditions of fuel, draught 
and load, and steam calorimeter, temperature and consump- 
tion tests made, heating surface being the same for both. 
This would demonstrate the practical advantages, if any, 
obtained by the changes. 


| Ј. C. Stewart. 
Partickhill, Januery 12/^, 1903. 


Electrolytic Meters. 
In your last issue we notice a letter from the Electrical 
Co., Ltd., in which certain emphatic statements are made 
regarding the accuracy, price, and durability of motor- 


meters as compared with electrolytic meters. 


Price we will not discuss, and as regards durability, we 
can only say that Bastian meters are maintained on terms 
that practically guarantee their “life” for 23 years, and 
this is as long as we find most engineers care to look 
ahead. 

The Electrical Co., Ltd., may back their opinion as 
regards the accuracy of motor-meters by choosing 12 of 
any type they like, to be tested in series with 12 Bastian 
meters, under the following conditions :— 

1. The meters to be of either 24-ampere or 5-ampeie 
capacity. 

2. 'The meters to be calibrated at 200 volta. 

3. A total of 200 B. of T. units to be passed through 
the meters, of which at least 10 units is to be passed 
at 05 ampere. 

4, The tests to be conducted by Mr. James Swinburne 
or another unprejudiced expert, and the load to be varied 
according to his discretion (subject to Condition 3), and up 
to 50 per cent. overload. 

`5. The makers of the least accurate instruments to pay 
ali fees connected with the test. 

The Bastian Meter Co., Ltd. 
Cuas. O. Bastian, Managing Director. 
London, 
January 12th, 1908. 


[A letter from Messrs. Chamberlain & Hookham which 
arrived too late for insertion in this column appears in our 
„Notes.“ —Ebps. ELEc. REv. ] 


The Bayonet Lampholder. 


I notice in your leading article of last Friday with regard 
to the sad fatalities at the Fulham Baths, that the leakage is 
now said to have been caused by faults in the lampholders, 
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and this must again raise the question as to how long 
engineers ате going to tolerate this unsatisfactory appliance 
in installation work. 

The bayonet lampholder, which. was originally designed 
for 50 volts, and found fairly safe for 100 volte, has over 
and over again proved that it is not suitable for high- 
voltage work. І often wonder why central station engineers 
insist upon а separation of 3 in. between the poles of dis- 
tribution boards and the placing of insulating bridges in 
ceiling roses and wall plugs, while they overlook the bare 
j-in. separation on the cap of the incandescent lamp. 

Again, competition has cheapened the lampholder so much 
that it is fitted with a thin stamped case with loose screw 
rings, while the interior is often not held in ita proper posi- 
tion with regard to the segments on'the lamp cap, thereby 
courting short circuit and bad contact. 

To make a safe lampholder for high voltage work does not 
necessarily mean an increase in the size, but if the contacts 
are arranged at the sides instead of the top of the cap, the 
distance between the poles can be much increased, while the 
body of the cap further serves to isolate them. 

Some years ago I patented a lampholder on this principle, 
but found that I should be considered little leas than an 
anarchist if I attempted to do away with the standard 
bayonet lampholder, while the lampmakers would not con- 
template the making and stocking of a new form of lamp 
Cap. | 
To those who are accustomed to the sight of fused lamp- 
holders and blown fuses resulting from the same, surely this 
must appeal, and it remains to be seen whether consulting 
and supply engineers would take advantage of any improve- 
ment made in this direction. 

H. Bevan Swift. 

4, Bloomsbury Street, W.C. 


Fires Caused by Electricity. 
On p. 46 in the current issue of the ELECTRICAL REVIEW, 


under the heading Fires Caused by Electricity," you state, 


in reviewing an article that appeared in the November 
number of Jnsurance Engineering (N.Y.), that the bad work 
mentioned above can still be found, notwithstanding elec- 
trical trades unions. This implies that there is more than one 
electrical trades union, which is not so, the one I represent 
being the only one in the country, and this union has 
during the past 13 years persistently fought the jerry con- 
tractor and the jerry, wireman. 

We are, and always have been, willing to meet the honest 
contractors in friendly discussion on the subject, and would 
welcome any system of registration of the wiremen and other 
electrical workers which would lead to an improvement of 
the work, as by so doing we should benefit the trade as a 
whole and improve the position of the workers, who are now 
ut the mercy of any unscrupulous employer for whom neces- 
sity compels them to work. 

Only recently we offered to meet the London electrical 
contractors upon this and other matters, and our offer is still 
open, and, if accepted, I think will lead to a great improve- 
ment and the elimination of the “ jerry contractor" and 
with him the scamped work, which is not only the cause of 
fires, but also, at times, loss of life. 


A. Ewer, 
Gencral Secretary, Electrical Trades Union. 
London, E.C., 
January 18th, 1903. 


Speedy Tramcar Erection. 


Your correspondent J. W. Smith in last week's issue 
asks, “© What is the largest number of tramcars completed in 
а given time?” and goes оп to state what the gang he 
belonged to had done at Bristol, which may be fairly con- 
sidered good work, and greatly to the credit of the engineer, 
Mr. Heppell. 


I do not intend to question this piece of work, but will 
ask that with your usual courtesy you allow me to state 
what I consider to be “ one better." At Manchester trucks 
for 75 cars commenced to arrive on October lst, and from 
that date until the back end of November, the gang 
assembled 50 single trucks, and 50 for 25 double-bogie 
cars, mounted the motors, gears, painted them, placed them 
under the bodies, and coupled them up, not with usual 
sized cables, but 19—16 and 19—18. 

Thirty-seven of the bodies arrived without light and bell 
fittings and earth wires ; but the whole 75 were handed over 
to the Corporation during the last three weeks of November 
—one week 24, the next 30, and the last week 21—and 
commenced to earn money on 11 new routes on December 
Ist, and not one of them has been sent back—nor the 
contractors fetched back to any one for being improperly 
put together. | 

The contractors are the B.T.H. Co., of Rugby, their 
resident engineer Mr. J. B. Cox, their charge foreman Mr. 
S. Sullivan, and the gang were 18 inen all told, neither of 
whom know who has written this letter, for I am— 


Not One of the Gang. 
Manchester, 


January 18th, 1903. 


Electrical Engineers and Fuel Economy. 


. The interesting article by Mr. W. H. Booth upon “ Flame 
Analyses and Fuel Combustion," which appeared in your 
issue of January 2nd, deserves some comment. With Mr. 
Booth's remarks upon the indifference of the average elec- 
trical engineer to the chemistry of fuel combustion I entirely 
agree. Mr. Booth states that, to his knowledge. * there is 
not more than one electrical station within six miles of 
Charing Cross wherein the slightest appreciation of the 
necessary chemistry of combustion can be found embodied 
in the steam generating plant." 

I can amplify this statement by asserting that I have not 
been able to find a single generating station in this neigh- 
bourhood where regular chemical examination of the fuel 
and flue gases is practised. In other words, electrical engi- 
neers run the most important section of their generating 
plant entirely by rule-of-thumb methods, and Mr. Booth's 
reference to the dark ages is fully justified. 

One cause of this neglect of the science of fuel com- 
bustion may be found in the ordinary course of training for 
electrical engineers, which is directed too exclusively to the 
electrical engineering side of station management. 

A second cause of this neglect may be found in the fact 
that boilers and stokeholes are dirty and messy in character, 
and that the engine and dynamo house is a more satis- 
factory place in which to spend time not devoted to office 
duties. 

The effects of this neglect of the science of fuel combus- 
tion may be seen in the striking and wonderful variations in 
the column devoted to /uel costs per unit in the comparative 
tables which appear weekly in a well-known contemporary. 
This column is certainly interesting to a chemist, for the 
difference in fuel costs per ton ^, in bunkers can hardly 
account for such wide extremes as 20d. and 2°46d. per 
unit. | 
May I suggest that electrical engineers should carefully 
ponder Mr. Booth's latest article, and should devote some of 
their spare time during the next 12 months to a study of the 
chemistry of combustion. In 1903 they might be prepared 
in some cases to apply their recently acquired knowledge on 
this subject to the practical problem before them, namely, 
how to obtain the necessary amount of steam for their 
engines with à minimum expenditure upon fuel. 

If they adopt the suggested course of study and practice. 
I am inclined to believe that not only would the average of 
the fuel costs per unit for electrical generating stations in 
this country be greatly reduced, but that the remarkably 
wide limits of cost which now characterise the column 
already referred to would disappear. 

Jolin B. С. Kershaw. 


Waterloo, Liverpool, January 12/h, 1903. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Jan. 14TH, 1902. | Warr вирімо ‘Јам. 13TH, 1903: 


Alexandria . Value £52 Alexandria .. Value £33 
Auckland s P . 2,988 Auckland .. 0 z 2x 
Bombay  .. Es ps .. 180 Beira. id ra T > BA 
Boulogne ©» Vk .. 50 Bombay  .. s € . 92 
Brisbane. Teleg. cable.. 285, Bremen "P . 75 
Buenos Ayres. Teleph. cable 900 Buenos Ayres. Teleg. cable .. 550 
Calcutta’ ., n T . 165 j Teleg. mas. 40 . 
CapeTown.. .. .. .. 468 | Calontta . .. .. .. 599 
Christiania. Teleg. wire T 61 » Teleg. cable . . 190 
Colombo  .. n 5% .. 157 Canada, via U.S. "E ix 19 
Durban x oe T . 80 * . Teleg. cable .. .. 52 
East London ве T .. 197 Cape Town .. "t ET .. 1,998 
Fremantle .. s P o 114 Christiania. Teleg. wire 26 
Gibraltar. Teleg. mat. .. PR 85 Durban ren . 927 
Greymouth .. 5% x .. 307 Teleg. mat. 98 
Hong Kong i M^ .. 118 Fremantle . - oe 644 
Lisbon А ; vs СА 50 Gibraltar 80 
Madras f s .. 880 Halifax 11 
Melbourne .. es РЕ i 30 Hamburg - 118 
Pe Teleg. wire.. . 1,960 Liban a 29 
.0 is Es oa ea . 180 Madras ee - 28 
Perth .. ss ре «5 „ 416 Melbourne .. is 3^ ке 117 
Port Elisabeth... "s . 420 Nagasaki. Teleg. mat. .. 1,080 
эз Teleg. mat. . 8,200 New York .. - ie is 85 
" Telephones 79 Ostend is у» ва ie 70 
Port Said we "M АГ 30 Otago ое ©» .. 680 
Btockholm. Teleg. wire x 48 Port Elizabeth  .. 5% .. 1,260 
Sydney "T М Vs 88 40 Rockhampton be ре - 46 
Tokio .. LE I ee ee ee 188 Rotterdam ee ГЕЈ ee oe BR 
Townsville .. 28 Fa ДЕ 58 Bekondi  .. -— ve 25 68 
Wellington ee ee ee ee 180 Shanghai ee ee ee ee 184 
Yokohama .. ss s .. 854 Bydney RR АР ss s 31 
| Valparaiso. .. 80 
Total 4249,46 Total £9,127 


Foreign Goods Transhipped. 


Calcutta. Elec. goods .. Value £408 Halifax. Elec. carbons 
Fremantle. Elec. Ightg. mohnry. 4,896 
New York. Elec. mat. .. . 160 


Total. 


Value 424 
Singapore. Telephones °з 94 
Sydney. Eleo.light apparatus 195 


. . £4,959 Total .. .. £945 


Newall’s Tube Expander.— Makers of small tube 
boilers should investigate the merits of Newall's tube expander. 
The steam and mud drums of many small tube boilers are 80 
small that the working of an ordinary roller expander is very 
difficult. An ordinary expander absorbs a fair amount of power, 
and is scarcely fit to be used by a boy in a small drum especially 
because the work is not easily inspected. Some mud drums must 
even be made with bolted joints to admit of the tubes being ex- 
panded at all. 

All these difficulties are swept away at one stroke by the Newall 
expander, which acte on an entirely novel principle. It consiste of 
a mandrel, formed with a head, which is a close fit. in the tube. The 
shaft of the mandrel is less than the head by the thickness of a 
collar of ordinary stout sheet lead. This shaft is the piston rod of 
an hydraulic piston in a cylinder, the head of which abuts upon the 
end of the tube to be expanded, and a fairly close joint is formed. 
When placed ready for work, fhe mandrel is drawn out to its full 
length and inserted in the tube. A lead collar in two longitudinal 
halves is clasped round the shank of the mandrel, and also pushed 
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forward into the tube, which it loosely fills (fig. 1). The whole appa- 

ratus is then butted against the end of the tube, the operator or his 

attendant turns on the hydraulic pressure, and the tube is forthwith 

expanded, and its projecting end splayed over to a bell-mouthed 
pe. 

The action is as follows:—The hydraulic pressure draws the 
mandrel head forcibly against the lead collar, which is compressed 
tightly between the mandrel head and the abutting face of the 
cylinder. Soft lead is not perfectly fluid, and does not transmit 


pressure like water, nor can it escape through narrow spaces as 
readily as a more perfect fluid. Hence the greatest preesure of the 
compressed collar is exerted near the point of application of the 
load, which is the head of the mandrel. The lead flows under prés- 
sure, and expands laterally against the tube, which gives way to the 
pressure, and is forced hard into the hole in the tube-plate, which it 
fills perfectly. Where desired, the collar of lead can be kept long 
enough to expand the tube outeide the tube plate, and & swell of 
any reasonable dimension within the extensibility of the metal oen 
be formed (fig. 2.) As the head advances, a thin shell of lead escapes 
round it, and the collar now begins to exert а great expansive pres- 
sure upon the short bit of tube which projects outside the plate (fig. 3). 
This gives way, and is expanded to an external bellmoutb, and 
finally the lead eseapes round the tube end, and the mandrel is 
[an (fig. 4). The whole operation is the work of a fraction'of a 
gecon | 

The lead collars are pressed by a simple press out of a strip of 
lead sheet, and the cost of lead is merely the difference between the 
market price of sheet and sorap lead. The correct width of lead 
strip can be. ascertained by experiment on a bit of tube and plate, 
and, once found for any size of tube, is known for the future. A 
simple hand pressnre pump is used to give the hydraulic pressure in 
the absence of water pressure laid on. The mandrel head must of 
course nearly fill the tube, or the lead will escape too readily. The 
scrap left behind is quite loose in the tube, and is readily pulled out 
by a hook of wire. This expander can be made for any size of pipe, 
and is equally applicable to the expansion of pipes plain or screwed 
into their sockets, to the expansion of the tubes of ordinary water- 
tube boilers and to the small tubes of boilers like the Weir, 
Thornycroft or Solignac. It is also specially applicable to surface 
condensers and to the fire tubes of looomótives or marine boilers. 
It has the further great ad vantage that it cannot do bad work. 80 
long as the apparatus is held against the tube end, the work must be 
done right. If not so held the lead collar will be pushed out, and 
only а collar will be wasted. The rapidity of the work is many 
times tbat of the ordinary expander, and the labour trivial. 

The tube ends are left soft after expansion, instead of being made 
hard and brittle as they are by the roller expander. 


Angular Hole-Drilling Attachment.—I[t is now 
nearly 20 years since an angular hole-drilling machine was brought 
out, but this machine did not prove commercially successful, the 
reason being that the machine was self-contained, and it was 
necessary to purchase the whole drilling machine in order to secure 
the angular drilling portion of it. Thenew arrangement for angular 
drilling is being shown by Messrs. Curtis, Gardner & Box well, Ltd, 
of 25, College Hill, Е.О. Апу drilling machine can be utilised for 
the purpose, the special apparatus being rigidly attached te the 
lower bearing of the ordinary drilling spindle. The apparatus 
consista of a frame carrying a guide block. Ik the drill is for square 
drilling, the form 4 in plan is adopted, and for triangular drilling 
the form B is employed. Ifa drill of the form a be rotated in a 
square hole, it will be found that the corners of the drill describe 
the four sides of à square, while & drill of the form » will rotate 
within a triangular hole, its corners traversing the three straight 


lines of the enclosing boundary. The drill is fitted with a driving 


dog at its upper end. This is driven by two rollers running. on 
pins attached to a cross-head, which is fixed to the drill socket of the 
drill spindle. The driving dog is free to move laterally upon the 
driving rollers. "Thus, when the drill spindle is set revolving, the 
guide plates held in the frame foot constrain the drill to move 
horizontally to and fro during revolution, and the shape of the 
drilled hole is produced by the cutting points on the drill, and 
resembles the shape of the guide. The device is thus really а species 
of copying machine. The guides in which the drill runs are adjust- 
able, so as to provide for any size and shape of hole. It is greatly to 
the advantage of this device that the x aia is applicable to 
any ordinary drilling machine. The punching of square holes is not 
an easy operation, while the squaring of а round drilled hole is an 
operation requiring considerable time. With this machine holes 
may be made with three, four, five, six, seven, eight, or higher 
number of sides, so that it is capable of ocoupying a wide field. A 
machine fitted with the attachment can be seen at work at 25, 
College Hill, E C., and we understand that it is intended to manu- 
facture the apparatus in this country. For all ordinary sizes the whole 
attachment only weighs a few pounds. It will, of course, be 
observed that there is no rigid attachment of the drill to the drill 
spindle. The axis of the drill does not remain in line with the 
centre of rotation of the drill spindle. Hence the use of 
the friction rollers on the driving dog. It is important that the 
curvature of the sides of the drill, as shown in cross-section a and B, 
should be such that the drill has no shake in its guiding hole. It is 
on the correct choice of the curvature of the drill checks that good 
work depends. This form once found, the rest is simple. 


What the Consuls Say.—Consul Ronald Macdonald, 
in his report just published on the trade and commerce of Bilbao 
(Spain) for the year 1901, states that electricity generated by 
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water power is beginning to play a very important part in the 
industrial development of the Basque provinces Many of the 
smaller towns and country villages are lighted by electricity so 
obtained at the extremely moderate charge of 2 pesetas—about 
1s. 2d.—per monthifor one lamp of 10 с.р. per night. Almost all 
the dynamos and electrical plant used are procured from Germany. 
Several companies were formed in 1901 for the supply of electrical 
power, the two most important being the Sociedad Hidro-Electrica 
Iberica," which has a capital of 20,000,000 pesetas—£600,000 
— and has secured water rights in various provinces throughout Spain. 
This society proposes to furnish powerto Bilbao, Santander, Barcelona, 
Valencia and Alicante. It has begun work on the Ebro River, and 
expects to be in a position to supply 6,950 н.р. to Bilbao early this 
year (1903). This force is to be employed in various industries 
such as corn and paper mills, tramways, tin-plate works, &c. The 
other company is called Sociedad del Salto del Ter,“ and has 
bought water rights for a sum of £30,000, with a view to furnishing 
power to Gerona and Barcelona. The town of Bilbao iis now 
lighted by steam-generated electricity, the mean rate charged being 
З pesetas 50 c. (2s.) per month per lamp of 10 с.р. per night. The 
firm of J. Ahlmeyer & Co., which has been established in these 
provinces for some years, has amalgamated with the Hispania 
Co. aud bought the business of the Sociedad Bilbaina de 
Electricidad." The capital of the new company amounts to 
30,000,000 pesetas (£900,000). Apart from its local business it has 
secured important orders, such as the lighting of Cartagena and 
supply of electrical power in the neighbourhood of that town. 
Vice-consul Major. Nutt (San Sebastian) reports that an electric 
tramway has been constructed between Ategorrieta and the top of 
Mount Uloa, where & handsome restaurant has been built. It will 
be open to the public In the spring or early summer, and is expected 
to prove a most popular excursion. The distance is about two 
miles. Another line is in course of construction to Hernani 
(53 miles), and will be finished in the course of the summer. A 
concession has also been granted for a line to Tolosa, passing 
through Oria, where the large and flourishing cotton factory of 
Messrs. Brunet is situated. Major Nutt also reports that there are 
now some 50 or 60 hydro-electric industries working with water- 
power, and additional concessions have been asked for. The electric 
lighting, the water supply, and the sanitary conditions of San 
-Sebastian, he states, are excellent. Vice-consul Shade (Castro- 
Urdiales) reports that both the town of Castro and the villages of 
the municipal district are lighted by electricity, the cost of which 
is 3 pesetas (or at present exchange 18. 10d.) per lamp of 10-c.P. per 
month. : 


Workmen's Compensation.—At St. Helens County 
Court last week, before his Honour Judge Shand, a case which had 
been remitted from the High Court, was heard, in which a young 
man named Enoch Williams sued the British Insulated Wire Co., 
Lid., Prescot, for injuries sustained, and claimed £250 compensa- 
tion. Mr. Byrne (Manchester) stated that the plaintiff had come to 
Prescot in 1901, and being out of work, had gone to the wire factory 
and was offered work at 18s. a week. He was put to work at а 
machine which rolled wire. He had to guide the wire in the 
machine, and when doing so, slipped, and his right hand was badly 
lacerated and injured. For this he claimed compensation. The 
machine was not securely fenced as required by law, and to put an 
inexperienced man to attend to such a machine was highly 
dangerous. Since the accident the machine had been fenced. For 
the defendants, it was contended that plaintiff had agreed to accept 
compensation under the Workmen’s Compensation Act. The Judge 
said that from the еуійе се, the plaintiff did not seem to understand 
that, and had not entered into an agreement. An award of £100 as 
compensation, and costs, was made. 


Leicester Tramways.—As mentioned in “ Contracts 
Closed" last week, Messrs. Robert W. Blackwell & Co., Ltd., of 
London, have secured the contract for the overhead equipment of 
the Corporation tramways, comprising about 14 miles of route. 
It is interesting to note that whereas a few years ago a very large 
proportion of the material used in the construction of trolley lines 
came from abroad, in Leicester at least 99 per cent. of the material 
will be of British manufacture. : 


Press Directory, — Wil/;uy* very useful Press 
Guide" for 1903 has come to hand for review as usual. There is 
little to be said beyond the opinion expressed by usin previous years. 
It is a very serviceable publication and is good in its arrangement. 
It has reached its thirtieth annual issue. (125, Strand, W. C. 1s.) 


Sf. Louis Exposition,—We have just received from 
Mr. W. E. Goldsborough, chief of the electricity department of this 
great exposition, which is to open in April next year, a copy of the 
revised edition of circular No. 1l, in which details are given 
respecting the grouping aud classification of the electrical engineer- 
ing exhibits. All who take any real interest in the St. Louis show 
should obtain a copy of thisjcircular. 


Colliery Electrical Plant.—Messrs. Bolckow, Vaughan 
and Co. are said to have commenced the putting down of electric 
plant for the working cf the machinery at their Westerton and 
Binchester Collieries. Electric plant is also being installed for 
the working of the underground machinery at the Byers Green 
Colliery. 


At Last !— Electric fans are said to have been fitted on 


bn Court floor at the Law Courts so as to better ventilate the cor- 
ridors. 


Motor-Cars on Hire.— We have received a small 
pamphlet containing Some Words About Motor Hiring " and the 
commercial use of motors, from the Motor Hiring Syndicate, of 
Winchester House, E.C. Our first assumption when the title caught 
our eye, was that it was a disquisition upon some new system of 
hiring out electric motors, and that it was intended to make it easy 
for the steam-power user to end his waste and adopt electricity 
with a minimum initial outlay. A glance inside, however, revealed 
the fact that it has reference to a system of hiring out motor-cars, or 
automobiles, or what you will, for the transport of heavy loads, 
The company has 50 such vehicles on hire, and it “takes all risks, 
supplying driver, fuel, lubrication and repairs” at a weekly rental, 
whose amount is not stated. Manufacturers and contractors who 
do not feel inclined to spend outright a comparatively large sum of 
money upon a steam lorry, or so forth, might find it useful to study 
one of these little circulars. 


Electricity in Hospitals.—On Friday last the Duke of 
Northumberland opened the Home Hospital, Fitzroy Square, which 
is notewortby because of its very up-to-date electrical details. It 
has been provided with a special service throughout, with connec- 
tion in each room and on each landing for sterilising, heating, cook- 
ing, steaming, ventilating, &c., or for the working of Finsen and 
Rontgen rays apparatus. Also, in the Operating Theatre the elec- 
trical contractors for the entire work, Messrs. Duncan, Watson and 
Co., have provided one of the latest cautery appliances, which 
allows the current to be taken direct from the main at 220 volta 
and changed by a vibrator into alternating current and transformed 
into the required heavy current for the purpose of cauterising tools. 
We are informed that this is the first time that one of these instru- 
ments has been applied to hospital work. All the rooms have 
been fitted with electric light, and there is a switch by the side of 
each patient's bed, also a wall-plug for either a surgical lamp or 
reading lamp. Food trolleys have been designed for conveying 
food from the kitchen to the various floors in & food lift. These 
are made of teak, lined with a non-conducting material known as 
Cabot's sheathing, which is American eel glass within & casing of 
asbestos. Inside the Cabot's sheathing are sheets of uralite. 
Each trolley contains shelves made of perforated aluminium, 
on which the dinners for the various rooms are placed, 
and the whole is heated inside by means of an electric plate 
at the bottom. The electric plate will be charged in the 
basement, and will remain hot for about an hour. The pas- 
senger lift, which travels from the basement to the fourth floor, and 
is worked by an electric motor, is of sufficient size to take a patient 
in an ambalance, a nurse, doctor and porter, and the time occupied 
by the whole journey from ground floor to operating room is less 
than a minute. The work includes inter-communication tele- 
phones, electrical signals on each floor, the connecting of the elec- 
trical lift, &c. The power circuit is supplied by the borough of St. 
Pancras at a charge of 2d. per unit. 


Dissolutions and Liquidations, — Creditors of the 
Buenos Ayres Electric Tramways Co. should send details of their 
accounts, &c., to the liquidator, Mr. E. G. Summers, St. George's 
House, Eastcheap, E.C., by February 28th. 

Mr. Justice Buckley, sitting in the Chancery Division on Tuesday 
for the disposal of company business, had before him a petition by 
E. N. B. Donisthorpe and another for the winding-up of Electro- 
motion Corporation, Ltd. Mr. T. F. Hart appeared for the 
petitioners, and stated that it was а creditor's application. Arrange- 
ments had been made by which the case had stood over from time 
to time. He understood that an agreement had been come to 
between the petitioners and the company, the petitioners including 
all the creditors. One of the terms of the arrangement was that 
the petitioners should have their petition dismissed without costs. 
His Lordship consented. 

First meetings and public examination in re A. E. Pemberton, 
electrical engineer and contractor, of Sale, are to be held on 
January 16th and February 9th respectively, both at Manchester. 

First meetings and public examination in re John F. Worthington 
and G. Nuttall (J. Worthington & Co, electrical engineers, Foundry 
Works, Hanley, Staffs.) will take place on January 16th and 28th 
respectively, the former at Stoke-upon-Trent and the latter at 
Hanley. 

Messrs. A. H. M. Francis and R. S. J. Spilsbury (Francis and 
Spilsbury, electrical engineers, 20, Bucklersbury, E.C.) have dis- 
solved partnership. Mr. Francis attends to debts, and will continue 
the business. 

A petition for winding up the Electric Lighting Boards, Ltd., 
has been presented by Mr. O. T. Banks, and will be heard on January 
20th. On 29th ult. the company passed resolutions winding up 
voluntarily, and appointing Mr. W. H. Pannell, of 13 and 14, Basing- 
hall Street, E.C., liquidator. 

Mr. David Urquhart having retired from the business of Messrs. 
Urquhart & Small, consulting engineers, 17, Victoria Street, S. W., 
Mr. J. Miln 8mall bas become sole and responsible representative, 
and in future he will carry on the business under his own name. 


Willans Engines.—The Oudh and Rohilkund (India) 
Railway has decided to instal a Willans compound engine for 
direct coupling to a Crompton dynamo. The proprietors of the 
Auckland Park Colliery are about to instal three 360-н.р. Willans 
engines for direct coupling to multiphase generators of the A.E.G. 
make. These generators are to be used for supplying power to their 
colliery. 


For Sale.—The Bethnal Green Board of Guardians want 
tende?s for the purchase of а battery of E.P.S. accumulators, with 
connections, &c., complete. 


- 
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Trade Announcements,—Mr. Arthur Koppel, of 27, 
Clements’ Lane, E. O., has taken up the agency for London and the 
home counties for the sale of looomotive steam cranes manu- 
factured by Messrs. B. Johnson & Son, of Bramley, near Leeds. 
He has issued a new list of improved steel crane skips of which he 
keeps a stock in London. 

e business hitherto carried on by Mr. Thomas Smith at the 
Steam and Electric Crane Works, Rodley, near Leeds, will in 
future be carried on as Thomas Smith & Sons, he having taken his 
sons into the business. The works have been recently transformed, 
new and improved machinery having been introduced into every 
department for the economical and efficient manufacture of every 
type of electrical, steam and other cranes, and every description of 
lifting machinery. A new installation of plant for electrical 
driving has been laid down, it including a Bellise & Morcom high- 
speed engine. 

As announced in our " New Companies Registered " column the 

week before last, а company has been registered with the title 
Wm. Augs Gibson, Ltd., for the manufacture and sale of lifte. 
This company has been organised by Mr. Gibeon, a former presi- 
dent of the American Elevator Co., and later the managing 
director of the Otis Elevator Co, Ltd., which was recently 
amalgamated with Waygoods. The offices of the new company will 
be situated at 28, Fleet Street, E. O., and it will deal in electric, 
hydraulic and hand-power lifts made in this country. 
The Armorduct Improved Electric Conduit Co., which was 
carried on by the late Mr. F'red. Bathurst, has been purchased by 
Mr. W. Schmahl, of the firm of Atkinson, Schmahl & Co., of New- 
castle. The administrative offices of the company have therefore 
been transferred to 5, St. Nicholas Buildings, Newcastle-on-Tyne, 
and the London offices and stores have been removed to 6, Broad- 
way, E.C. Mr. Schmahl will collect outetanding accounts, and 
takes over responsibility for all orders placed by Mr. Hervey 
Bathurst on behalf of the company up to December 1st, 1902. 

Messrs, W. F. Dennis & Co. are removing on 15th inst. to larger 
and more convenient offices at Albert Buildings, 49, Queen Victoria 
Street, E.C. 


Calendars and Catalogues. A serviceable calendar 
well suited for the walls of large offices becaure of ita bold figuring, 
has been received from the GLACIER ANTI-FRICTION METAL Co., 
Lrp., of Queen Victoria Street, E.C. 

The HART ACCUMULATOR Co., Ітр., of Stratford, has brought out a 
new illustrated price list in which are set out in an exceedingly neat 
and clear style the various details, dimensions and prices of their 
lighting, traction, central station, portable and ignition batteries, 
also sundries for use in connection therewith. The particulars have 
Lr ш, up to date, and several new types of cells are in- 
claded. 

A wall calendar with monthly slips for 1903 has been sent to us 
by Мг. G. BRAULIK, of Upper Thames Street, Е.С. 

Mr. S. H. Heywoop, of Reddish, has placed before us copies of 
sections 2 and 3 of his catalogue containing descriptions of his 
motor-starting switches and crane controllers which are being manu- 
factured in large quantities in convenient sizes, and are being 
largely supplied to railway and industrial companies, &c. Both 
lists are very neatly arranged and nicely illustrated, and have 
prices set out in table form at the end. No. 2 is devoted to starting 
switches and resistances for continuous currents, and No. 3 to 
starting and reversing controllers and resistances for ditto. 

A small circular has reached us from the C. W. Hust Co., of 
America, giving some views and particulars of their narrow and 
broad gauge electric storage battery locomotives. 

Messrs. D. ANDERSON & Son, Lrp, of Lagan Felt Works, 
Belfast, have sent us one of their illustrated roof booklets, showing 
views of some of the roofs erected by them in the United Kingdom 
during the past few years. The principle adopted is the “ Belfast " 
roof, consisting of wooden lattice girder principals covered with 
sheeting and felt. They can be built in spans up to 100 ft., and are 
very light and durable. Among others for whom Messrs. Anderson 
have done work of this kind we note the names of the General 
Electric Co., Ltd., the Castner-Kellner Alkali Co., the British 
Power, Traction and Lighting Co., Ltd., and Willans & Robinson. 

Messrs. MATHER & Piatt, LTD., have published a new catalogue, 
in which they describe in some detail and by the aid of diagram- 
matic and other illustrations, the Korting double-acting two-cycle 
gas engine, which it is now pretty well known they are manu- 

ing in this country. 

Several new illustrated lists have been issued by Messrs. THOMAS 
Burrz & Sons, of Rodley, Leeds. Мо. 45 is devoted to locomotive 
steam cranes, No. 46 to locomotive electric ditto, and No. 47 to 
three-motor type electric overhead travellers. 

Messes. ERNEST Scorr & Mountain, LTD., have sent us one of 
their pamphlets (No. 43), giving a full illustrated description of an 
electrical transmission plant which was recently constructed by 
them for the Port Talbot Iron and Steel Co., Ltd., of South Wales. 
The plant comprises a 150-K w. continuous-current generating set, 
several three-motor cranes of different capacities, motors in sizes 
varying from 80 to 3 н.р. for driving hot and cold saws, blowers, 
straightening machines, screw down gear, scull breaking winches, 
dolomite mill, &c. 

The BuLLock ELECTRIC MamvraícTUBING Co., of Cincinnati, 
have sent us a set of their artistic monthly calendar cards. Hach 
has a photographic reproduction of a scientific celebrity, including 
Bansen, Darwin, Hertz, Huxley, Lister, Tyndall, Joule. For the 
merry month of May the company has selected as worthy of being 
coupled with these world-renowned “Great Men of Science and 


Engineering its own engineer, В. A. Behrend. The number of 
this a Е mentioned, is 17 Some notes of the career of each 


of the thus honoured scientists is given on the back of their cards. 
As monthly reference calendars the cards will be very handy. 

Messrs. Buck & Hickman have sent us а card of the Pratt and 
Whitney Standard hand reamers. 

Messrs. Е. C. MarHIESON & Sons, of Copthall Avenue, have 
issued the thirty-first yearly edition of their * Highest and Lowest 
Prices,” showing the fluctuations and course of business in all 
officially-quoted securities during the year 1902 arranged in the 
usual way, and the dividends paid by each for the past six years are 


| recorded, 


The WILLESDEN PAPER AND Canvas Co, Lrp., of Willesden 
Junction, has sent us a wall calendar with daily tear-off slips; also 
some lista of its roofing and insulation papers. 

Messrs. STEVENS & BARKER, of Victoria Works, Maidstone, have 
issued a price list of the 8. & B. standard enclosed direct-current 
motors from 1 to 30 в.н.р., giving specification and prices. 

A new list (48 pp.) of electro-medical appliances has been brought 
out by Messrs. IsENTBAL & Co., of Mortimer Street, W. It is very 
fully illustrated, and includes more particularly details of instru- 
mente dealing with X-rays, high frequency and high potential 
treatment. The Nodon patent electric valve, for which they are the 
sole selling agente in the United Kingdom, is explained and shown, 
and various coils for wireless telegraphy and medical work. All 
connected with the practice of electro-therapeutics will find the list 
interesting, and it will be especially of use to merchants and con- 
tractors, in whose hands it largely reste to bring such appliances as 
are here shown to the notice of the right men. | 

The ELEcTRICaL Power BTonRAGE Co. is issuing a new edition of 
its catalogue to the trade. It is an excellent list of these well 
known batteries, and has a thumb index to the numerous sections 
which must greatly facilitate reference to the particular class of cell 
that one is seeking. Working instructions, diagrams, tabulated 
capacities, weights and prices, and general views of different types 
of cells for lighting, traction, ship-lighting, electric cab and other 
purposes are given, also some accessories requisite in connection 
with accumulator work. The “O.K.” cell shown isa new type giving 
approximately double the discharge rate and capacity, while 
occupying the same floor space as the “ Р” type. The Carzonade " 
battery is made with & new type of negative, and is specially 
designed for low maintenance rates. The ship-lighting W. T.“ type 
which the company has been gradually improving during the past 
two years, embodivs many important improvements. We note that 
the E. P. S. Co. claims that the output obtained from its latest 
traction cells now reaches 6 ampere-hours per Ib. of complete cell 
when discharged in 5 hours. 

Messrs. R. W. BLACKWELL & Co., Ітр., have sent us an 
excellent pocket note-book, such as engineers who require squared 
paper for rough drawings will find very handy. 8 


Belliss Engines.—The contract for а steam-driven set 
for the North-Eastern Railway is in the hands of Messrs. Wilson, 
Hartnell & Co., who have ordered the engine from Messrs. Belliss 
and Morcom, Ltd. The Brush Electrical Engineering Co. are 
supplying a set for Devonport, Tasmania, and the engine is also to be a 
Belliss. The Bournemouth and Poole Electricity Supply Co. have 
placed with Messrs. Belliss a contract for one engine coupled io а 
Brush dynamo. 


Electrically-Worked Canal Lift.—The swing bridges 
over the River Weaver at Northwich have for some time been 
worked electrically by means of plant supplied by Messrs. Mather 
and Platt, Ltd., and the Weaver navigation authorities have 
entrusted to the same firm the work of equipping the Anderton lift, 
where the Shropshire Union Canal joins the Weaver, with electrical 
plant. By this conversion, one man in the switch house will be 
able to control all the necessary movements, whereas hitherto eight 
men have been necessary to work the lifts. The electrical plant to 
be supplied comprises two motors for working directly the lock 
gates at the end of the Shropshire Union Canal, which is 70 ft. 
above the level of the Weaver, one motor on each of the pontoons 
controlling by means of ropes the lock gates at either end, and one 
motor in the engine house directly connected to a variable stroke 
pump to supply water under a pressure of 700 Ibs. per sq. in. to the 
rams, The two vertical cylinders of the hydraulic lifts are con- 
nected, so that as one pontoon sinks it forces up the other. An 
additional supply of water under pressure is, however, necessary to 
overcome friction and any difference in weight between the two 
pontoons. 


Books Received.—“ Secondary Batteries: their Theory, 
Construction, and Use," by E. J. Wade. London: The Electrician 
Printing and Publishing Co., Ltd. 10s. 6d. 

„ Willing's Press Guide for 1903.” London: James Willing, jun., 
Ltd. 18. 

‘Transactions of the Institute of Marine Engineers,“ Vol. xiv. 
Bession 1902-03. London: At the Institute. 


* Electric Traction on Street Tramways,’ by C. Biggs. Londcn: 
S. Edgecumbe Rogers. 6d. 
“ How to Work Arithmetic,” I. and IL, by L. Norman. Rugby: 


G. E.Over, The Rugby Press. 1902. 15. 6d.net each. 
Electrically-Worked Bridge.—The new bridge being 
erected at Barking by Messrs. A. Fasey & Sons for tbe U.D.C. of 
Barking Town, is of a novel description, being of the roller bascule 
. It is to be worked electrically, and the electrical equipment 
has been entrusted to Messrs. Mather & Platt, Ltd. This comprises 
two motors of 50 н.р. each, either of which is sufficiently powerful 
to roll the bridge open, and a controlling switch of special design, 
by which all the movements are controlled through one lever 
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actuating a barrel contact. The actual power required, as is seen, 

is not great, since the cables attached to the rolling portion of the 

bridge, after passing round the hoisting drums, are attached to 
heavy counterweights which slide down a specially curved path. 


. Automobile Exhibition. —An Automobile Exhibition, 
the eighth of Messrs. Cordingley’s series, will be held as usual at the 
Royal Agricultural Hall, Islington, from March 21st to 28th, and 
we understand that, although there is yet more than two months 
before the opening, the whole of the ground floor, minor hall, 
arcade, several annexes, and most of the galiery bas been already 
allotted. | 


ELECTRIC LIGHT AND POWER NOTES. 


e works here are to be opened on the 
29th inst. A trial working of two engines at the local generating 
station has proved highly satisfactory. · 


Ashton-uuder-Lyne.—The L.G.B. has sanctioned the 
raising of я loan of £30,000 by the Т.О. for extending the electricity 
works and plant. 


Bath.—Mr. Manville has reported to the T.C. on the 
éxtensions to the electricity works, and recommends the substitu- 
tion of the low pressure direct current system for the present system 
in the centre of the city. The alternating current machinery will 
be available for the supply of the more remote districte. Two new 
D.C. sets, of 500 and 200 Kw., are recommended, the latter consist- 
ing of а steam balancer. The existing buildings are condemned, as 
peculiarly liable to fire, and new erections ad vised. 


Bexhill-on-Sea.—It was reported at the meeting of the 
T.C. on Monday that after considering the tenders received for 
alterations at the E.L. Works, it had been decided to advertise for 
fresh tenders. 


Brentwood.—With a view to the formation of a larger 
district for the supply of electricity, the U.D.C. has arranged a con- 
ference with p es surrounding the town. 


Brighton.— The Lighting Committee has recommended 
the T.C. to increase the standard pressure in certain of the E.L. 
mains from 115 volts to 230, to seek consent from the B. of T. 
to the change, and to apply to the L.G.B. for a loan of £1,500, the 
estimated cost of changing the voltage. 


Carlisle.— The terms of the T.C. for supplying electricity 
for lighting the goods yard have been accepted by the Caledonian 
Railway Oo. 


Carnarvon.—An electric company has made overtures 
to take over the Corporation electric lighting order and run an 
electric supply within the limits of the compulsory area. The 
matter has been deferred for a report as to the Corporation’s power 
to treat. 


Crewe.—The T.C. has decided to light certain streets 
with 32-с.р. electric lamps. 


Derby.—The L.G.B. has granted the application of the 
T.C. for a loan of £35,000 for the extension of the electric lighting 
system of the city. 


Becles.—A report on the working loss in connection 
with the Corporation electricity supply department shows that the 
loss oti the last three months’ working was put down at £245 Os. 8d., 
and for tbe half year at £618 4s., against £870 168. in the corre- 
sponding period of the previous year. | 

The Т.С. has to contribute to the cost of the appeal to 
the House of Lords by Eastbourne T.C. respecting the charging of 
stamp duty upon the purchase of loose articles and materials. 


Felixstowe.— The electric lighting company has 
practically assented to the retention of £3,000 of the purchase 
money (£8,000) by the Council as security until the latter is 
satisfied that tbe E.L. undertaking is a success. In fact, the com- 
pany has agreed that the 43, 000 shall not become due until the 
profits of the undertaking at the end of any year show 6 percent. 
net on the capital expeuditure at the commencement of such year. 
The agreement is to be submitted to counsel to settle on the Council's 
behalf. 


Fife.—The Capar [istrict Committee has resolved to ask 
the Fifeshire County Council to oppose the Fife Electric Power 
Order, with a view of having additional protective measures added, 
and St. Andrews District Committee has resolved to petition against 
the prov. order. 


Frome. — The U.D.C. has accepted the tender of 
Edmundson's Electricity Corporation, at £20,156, for the construction 
of electricity works in the town, the contractors to run the works for 
25 years. The only other tender was that of the General Electric 
Lighting Co , at £70,856. 


Gillingbam.—The U.D.C. (Chatham) having purchased 
the New Brompton undertaking of the Chatham and District Elec- 
tric Lighting Co., has decided to approve of the electrical engineer's 
(Mr. Trentham’s) plans for the extension of the works, and to 
advertise for a clerk of works to superintend the erection of new 


buildings, &c. The Council purchased the undertaking for £26,659, 
and, with other amounts, the total has been brought up to £28,626. 
Mr. A. D. Chalmers, the resident engineer of the company, will con- 
tinue his services to the Council for the present, with his working 
staff, at the same rates of salaries. The Council has resolved to 
approach the Admiralty with an offer to supply electrical energy for 
the new Nava! Barracks and the Naval Hospital, and other Govern- 
ment buildings aud works in the district. 


Guildford.—On Monday last, about 7.45 p.m., all the 
lights in the town supplied by the Guildford Electricity Supply 
Co. went out. It is stated that owing to the recent heavy rains 
one of the cables in the upper part of High Street, for a length of 
about 20 ft., became faulty. This necessitated shutting down for 
repairs, but the supply was again available about four hours later. 
The company are taking special precautions to prevent the 
recurrence of a similar failure. ' 


Halifax.—The Т.С. has received a letter from the 
L.G.B. sanctioning the borrowing of £28,000 for the purposes of 
electrio lighting. 

The T.C. has decided that in cases where & consumer of elec- 
tricity having his own plant demands a stand-by supply from the 
Corporation, the charge for such supply shall be £4 per annum 
per kilowatt demanded, and in addition 3d. per unit consumed. 


Holland.—The Dutch railway authorities are about to 
put down a complete electricity generating aud lighting plaut at 
the railway station at the Hook of Holland. 


Horbury.—The U.D.C. has decided to apply to the 
B. of T. for an E.L. order. 


Liverpool.—Councillor Richard Dart has been appointed 
chairman, and Councillor W. W. Walker deputy chairman, of the 
Liverpool Electric Power and Lighting Committee for the ensuing 
year. 


London.—City.—An accident occurred on Monday last, 
about 8.30 a m., in connection with the cables belonging to the City 
of London Electric Lighting Co., at the corner of Beunet's Hill and 
Upper Thames Street. One of the cables, which had been in use 
for several years, suddenly failed, and was burnt out. The chief 
engineer, Mr. Bailey, was quickly on the spot, and, under his 
direction, arrangements were made by which the supply of current 
was resumed in the area affected within less than two hours. 

STEPNEY.—At the Borough Council meeting on Wednesday last 
week estimates were passed for the laying ef a distributing main, 
au arc main, and one spare duct for the lighting of Upper East 
Smithfleld, and for 13 arc lamps for street lighting. 

Sours Lonvon.—The Blackhvath and Greenwich District Electric 
Light Co. has entered into a provisional agreement to acquire from 
the Lewisham and District Electric Supply Co., Ltd., the powers 
that were granted to that company in 1901 to supply electricity in 
certain defined areas in Lewisham, Greenwich, Camberwell, Penge 
and Beckenham. 


Long Eaton.—On January 8th the E.L. installation laid 
down by the U.D.C. was inaugurated. 


Haidstone.— The T.C. has decided to supply electricity 


for motive power to the Tovil Paper Mills, the consumer under- 


` taking to pay 20 per cent. of the cost of extending the cables and 


to take at least £140 worth of energy per annum for seven years. 


Manchester.— The Electricity Committee of the Corpo- 
ration hopes shortly to be able to reduce the price of electrical 
energy for motive purposes from 11d. to 14d. per unit. The chair- 
man of the Committee (Mr. Howarth), on Wednesday last week, 
stated that at the next meeting he hoped to be able to lay before 
the members the result of the inquiries by a special sub-committee 
into the financial position of the electricity department, and the 
outlay on the vatious works. 

It appears that the scheme for hiring out motors, although dis- 
approved by the Council under the old administration, has not been 
abandoned. The late chairman of the Committee, some months 
ago, asked the Council to sanction a loan of £10,000 for this pur- 
pose, but it was refused. The application is to be renewed in the 
near future, and if it can be shown tbat the scheme, besides being 
a desirable thing for small manufacturers, will be financially profit- 
able, the former objections will be removed. 

Some time ago Dr. Kennedy was asked to report on certain matters 
connected with the new Stuart Street station. Dr. Kennedy, how- 
ever, bas written expressing regret that he is “ unable to undertake 
to report upon the demand for current and plant available in the 
three generating stations." The Stuart Street station was estab- 
lished especially in view of the needs of the city with regard to 
electric traction. After the work was started, according to the 
official explanation, it was found that four roads had not been . 
included in the estimate, and a further extension was recommended 
and adopted by the Committee. By some oversight this was omitted 
from the reference to Dr. Kennedy, aud when asked later to report 
upon it he declined, on the ground that he might be placed in an 
invidious position if he took the responsibility of reporting upon 
the report of the chief electrical engineer." 


Mexico.—The Mexican Government has granted a con- 

cession to M. Oscar Branitf to put down plant to utilise the water 

ower of the River Atoyac in the Canton of Cordoba (Vera Crus 
tate) iin the generation of electrical energy. 
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Newburn.—The Newcastle-on- Tyne and District Electric 
Lighting Co. has intimated to the U.D.C. that it is now prepared to 
carry out its agreement with the Council for lighting the town by 
electricity. The surveyor has been instructed to prepare a 
report as to the cost, &c. 


Newport.—On the recommendation of Mr. Parshall, con- 
sulting engineer to the Corporation, a testing tank is to be provided 
for the engines and generators at the new works, consisting of an 
arrangement of resistance coils immersed in water. 


Oban.—On Thursday the 8th inst., the electric light 
installation at Oban—tbe Charing Cross of the Scottish Highlands— 
was inaugurated. The generating station, which is capable of 
extension as the requirements may warrant, has a capacity for 31 
arc lampe, and 4,000 incandescent lamps. The arc lamps are used 
in the lighting of the streets, and of the incandescent lampa alresdy 
2,000 have been applied for. The charge to the public is 6d. per 
unit, and with the price of gas in Oban at 78. 6d. per 1,000 cb. ft., 
the E dd system of lighting should immediately become very 
popular. 


Pemberton.—The U.D.C. has fixed the. charge for 
electricity supplied by meter at 3d. per unit. 


Peterborough. — Electric street lighting is being 
adopted at Peterborough by the Town Council Prior to this they 
were customers of the local gas company for public lighting. 


Pontypridd.—The South Wales Electric Power Distri- 
bution Co. purposes taking ion of certain lands at Llantart 
Vardie and Treforest, and as arbitration proceedings will be neces- 
sary, it has been resolved by the District Council to appoint Mr. 
Ware, of Cardiff, as valuer. 


Runcorn.—The B. of T. has informed the U.D.C. that 
it has decided to defer revoking the E.L. Order until June 20th 
next. If by that date the undertakers have not taken definite 
steps to carry out their obligations under the order, the Board will 
not be dispoged to allow the order to remain any longer in force. 

The Council] has received & letter from the North-Western 
Electricity and Power Gas Co., in which the hope was expressed 
that the Council would see its way to pass a sésolutiot supporting 
the company's Bill. The matter was referred to the Highways 
Committee. 


Russia.—4An electricity generating plant has just been 
put down at the works at Kamenskoi, Donetz, of the Société Metal- 
lurgique Dnieprovienne du Midi de la Russie, one of the 
iron and steel concerns in Central Russia. The plant is driven by 
gas engines, to operate which the waste gases of the blast furnaces 


Sleaford.—The U.D.C. has increased the salary of the 
electrical engineer from 35s. per week to £104 per annum, and has 
informed him that the Council will make it to his advantage to 
forward the undertaking by obtaining additional consumers and 
leesening, where possible, the expenses. We should think 80, too 


Sowerby Bridge.—The U.D.C. has asked the South 
Yorkshire Electrical Supply Co. upon what terms they would supply 
electzicity to the Council, the minimum amount the Council would 
be required to take, and how soon the company would be in a posi- 
tion to supply st the proposed sub-station near the gasworks. 
Another company has also been asked for terms, but the Council is 
considering the advisability of generating electricity itself. 


Spain.—4A company has just been formed in Bilbao, to be 
known as the Sociedad Hidro-Electrica de Cataluna, to establish 
and work a large water-power-driven electricity generating station 
in Catalonia. 

Stroud.—The U.D.C. on January 7th decided to apply 
for a prov. order empowering the Council to supply electricity 
within the district. 

Sunderland.—At a meeting of the Electricity and 
Lighting Committee on the 7th inst., Mr. Snell, the borough elec- 
trical engineer, submitted a report on the offer of the Durham 
County Electrical Distribution Co. to supply energy to the Corpora- 
tion, and it was decided not to entertain the proposal. The tender 
of the Allgemeine Electricitäts Gesellschaft, of Berlin, for the 
supply of a three-phase alternator and a Belliss & Morcom engine 
was accepted at £17,785; the next lowest tender was that of the 
International Electric Company for £19,135, and the lowest 
English tender was that of the British Westinghouse Co. at 
£1967) Nen regret was expressed by the members of the Com- 
nale that the order had to be given to a foreign firm, but in face 
of the very serious discrepancy in tne prices they felt they had no 
alternative. 

Surbiton.— The contractors for the new electric lighting 
station have commenoed operations. It is stated that the site is 
found to be water-logged, and as a result the foundations of the 
building will have to be set several feet deeper than was originally 
intended. 

Sutton Coldfield.—The T.C. has fixed the price of 
electricity to consumers on the maximum demand system at 7d. and 
3d. per unit. 

Swindonm.—The T.C. has decided that the charges for 
electricity for power purposes shall be at the rate of 21d. per unit 
provided the 5 excbetis 10000 units per annum, and 2d. 


In order to encourage the occupiers of small tenements to use 
electricity for lighting purposes, the T. C. has decided to charge 
cottagers an inclusive rate of 1s. 2d. per week during the two winter 
quarters, and 7d. per week in the two other quarters, this to be tried 
as an experiment for 12 months. 


Wallasey.— The L.G.B. has sanctioned the borrowing 
by the U.D.C. of the sum of £31,350 for extensions of the electrical 
generating station and plant for lighting and traction. The Council 
applied for power to raise £52,350, which, it was believed, would 
suffice to cover all extensions for seven years. The L.G.B. has 
authorised the raising of the smaller sum, on the recommendation 
of the inspector who held the inquiry, and who somewhat rashly 
represented that in а few years’ time the present machinery might 
become obsolete ! 


Walsall.—The E.L. Committee has recommended. the 
Corporation to apply to the L.G.B. for a loan of £14,500 in 
addition to the £10,050 already asked for, in order to meet the 
estimated capital outlay at the electricity works for the next two 
years. 


Wiekwar.—The Parish Council has decided to approach 
Messrs. Arnold, Perrett & Co. with a view to the resumption of 
lighting the town by electricity. At present oil lamps are 
utilised. 


Wolverhampton.—The T.C. has decided to apply for 
sanction to a loan of £19,000 to cover the expense of extending the 
E.L. mains in the town. 


Worcester.—A loan of £2,351 for laying electric light 
mains has been applied for. 

Ав the Bill of the Salop, Worcestershire and East Denbighshire 
Electric Power Co. contains a clause giving the company power to 
supply the whole of the county and a tramway company in the 
city, the Electricity Committee is to take steps to protect the 
interests of the Council. 


Wolverhampton,—The T.C. has decided to extend the 
electric lighting mains at an estimated cost of £2,000, and to apply 
to the L.G.B. for sanction to a loan for £15,000, to cover the amount 
of £4,165 overspent on the last loan of £15,000, and to provide for the 
present and future extensions of mains. The advantage of extend- 
ing mains in anticipation of a future demand is shown by the fact 
that since the mains were extended in Tettenhall Road every new 
house erected has been electrically lighted. The builders along the 
routes of the proposed extensions state that if the cables be 
extended they will wire every new house. 

An interesting discussion took place recently on & proposition by 
ihe Lighting Committee that the Corporation seal be affixed to an 
agreement relative to the sale of four Marshall compound engines. 
The original cost of the engines in 1894 was £2,529, but since then 
an amount of £758 has been written off. The Committee wished to 
sellthe engines for £1,200, because other engines which were used 
in place of them were more economical as regards coal consumption 
and labour. Councillor White held that they should have on the 
accounts of the department some indication of what was allowed 
on the score of depreciation. Ultimately the recommendation of 
the Committee was adopted. 


ELECTRIC TRACTION NOTES. 


Batley.—Good progress is being made at the Batley 
Corporation’s electricity works, which are intended for both 
lighting and traction p It is hoped that in about four 
months’ time tbe Corporation will be in a position to supply cur- 
rent both for lighting and the running of trams. Negotiations 
have been proceeding for some time between the Corporation and 
the British Electric Traction Co. for the leasing of the lines, which 
the Corporation is constructing, to the company, whose Dewsbury 
and Spen Valley system touches Batley, but no settlement bas yet 
been come to, and the Corporation is proceeding on independent 
lines. 


Birmingham.—-A financial contemporary says that the 
B.E.T. Co. has offered to purchase the Birmingham tramways on 
the basis of a percentage on the net receipts of the undertaking in 
the city and environs, with a stipulated minimum estimated at 
£30,000 per annum, equal to a 3d. rate. The company’s object is to 
make its Birmingham undertaking homogeneous. 


Bradford.—A somewhat acrimonious discussion is pro- 
ceeding between the Electricity Committee and the Tramways 
Committee on the subject of the price which ought to be paid by 
the Tramways Committee for current, the Electricity Committee 
holding that the 1d. per unit paid by the Tramways Committee is 
quite insufficient to meet the cost of production. The newest phase 
of the controversy is the suggestion by the Electricity Committee 
that, at any rate, 44d. per unit should be paid by the Tramways 
Committee for such part of the electricity as is consumed in the 
lighting of the cars. The Electricity Committee wishes the matter 
to be referred to.the arbitrament of the President of the Institution 
of Chartered Accountants, but the Tramways Committee declines. 
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Burnley.— The Т.О. is considering a scheme which is 
estimated to cost over £60,000. Three branch lines are to be laid, 
costing £94,000, to serve outlying parts of the town; & sum of 
£14,000 is needed for extensions at the principal dept, £2,500 for 
new offices in the centre of the borough, and £2,000 for new offices 
at the depót, in addition to a sum of £17,700 for 14 additional cars. 


Carlisle.— The yearly returns respecting the electric 
tramways show that the receipts have advanced from £8,383 in 1901 
to £9,139, an increase of £756. 


Chatham,—The Chatham and District Light Railways 


Co. having proposed to extend ite lines in the Gillingham Dis-. 


trict Council's area, the Council has considered letters on the 
subject from Messrs. Asbur«t, Morris & Crisp, on behalf of the com- 
pany, and Mr. Marshal! (the company's engineer) waited on the 
Board and discussed the matter. The Council decided to assent to 
the proposed extension of the lines along Watling Street into the 
Rainham district. The Council also assented to a diversion of the 
company’s lines in Old Brompton, at the scene of the recent fatal 
accident, caused by the overturnirg of acar. It is proposed to run 
a system of lines up Middle Street, Old Brompton, instead of at 
Westcourt Street, as at present laid down, and to purchase pro- 
perty in order to make a more safe curve. This is in order to 
connect the lines from Chatham and New Brompton directly the 
one with the other. 


Clacton-on-Sea.— The dispute between the U. D. C. and 
the promoters of the Clacton and St. Osyth Light Railway as to 
whether the latter is bound by a clause in the order to take 
electrical energy from the Council, should the latter be in a position 
to supply it, has been referred to the L.G.B. for decision, prior to 
the confirmation of the order by the B. of T. ў 


1 


Colchester.— The T. C. has adopted by some 18 votes to 
nine an electric tramway scheme, the estimated capital expenditure 
being £63,414 and the estimated annual loss £300. A section of 
the Council were strongly averse to the proposal, and prophesied 
financial disaster. | | 


Dewsbury.—Trial trips have been made on the Dewsbury 
and Thornhill sections of the B.E.T. Co.’s system, and everything 
now appears in readiness for the L.G.B. inspection, which it is 
expected will take place shortly. | 


Edinburgh.—Residents in the West End of the city 


have lodged a petition against the proposal to construct a line for 


the running of electric tramcars between. Edinburgh and Queens- 
ferry, a favourite resort, whose chief attraction is the great Forth 
Bridge. ; 


Heanor.—The U.D.C. has conditionally approved of the 
Derbyshire and Notts Light Railway scheme. The promoters have 
now secured the consent of the local authorities covering two-thirds 
of the route. 


Hove.—The Council has definitely decided to oppose the 
B.E.T. Co. and the Brighton Corporation, both of which are applying 
for powers to construct tramways in Hove. 


Kirkcaldy.— Following upon the lighting of the town 
by electricity, Kirkcaldy gave one of the electric tramcars a trial on 
the evening of 7th inst. It is expected that early next month the 
cars will be running regularly. 


Lancashire and Cheshire.—The estimate for the 
construction of six miles of tramways in Lancashire, south of 
Manchester, ав given by Mr. Herbert Bayley, engineer for the 
work, is £92,556. The tramways are to cost £82,556, and the 
widening of roads £10,000. The estimate for the construction of 
eight miles of track in Cheshire is £98,806. In this case road 
widenings are estimated to cost £4,000. One-third of the Cheshire 
lines in question will consist of single track. mE 


Liverpool.—4At a meeting of the City Council last week, 
Alderman Chas. Petrie, chairman of the Tramways Committee, 
referring to the working of the electric tramways during the past 
year, said that the year had been a very good one. The gross 
income from the trams amounted to no less than £506,626, which 
was £38,243 more than in the previous year. He was sure that was 
very satisfactory, and that every member of the Council might feel 
satisfied that the tramways undertaking was in every way in a most 


successful position. They could not exactly say until the accounts 


were out what the net profit wonld be. Не believed that after pro- 
viding something like £100,000 for interest and sinking fund, they 
would have over £70,000 of a surplus. The growth of the mileage, 
number of passengers carried, and receipts of the Liverpool tram- 
ways since 1897 is shown by the following figures :— 


Year. Mileage. Passengers. Receipts. Increase, 
1897 6,018,180 88,409,084 £290,713 
1898 6, 279.75 41 772.034 314,207 423,464 
ыд 7,600,246 63.771.450 359, 9½ - 45,722 
1900 9,100,566 82,967,053 417.574 57,645 
1901 10,970.063 101.108.780 468.83 50, 09 
1902 11,790, 815 100,835, 585 500,628 33,243 


Compared with 1901, the increases per cent. in 1902 were :— 
Passengers, 8'1 per cent.; mileage, 7 5 рег cent.; receipts, 8 2 per 
cent. Compared with 1897, the last year under the control of the old 
company, the increases in 1902 were: — Passengers, 18443 per cent. ; 
mileage, 6 24 per cent.; receipts, 74:28 per cent. Alderman Petrie 
also stated that, out of 400 cars, 300 were fitted with the plough life- 
guard. The other cars were being fitted with this guard at the rate 
of from eight to ten cars per weok. 


At the same meeting Councillor Thomas Utley moved an amend- 
ment to the general proceedings of the Tramways Committee, to the 
effect that, having regard to the Act passed last year for the disposal 
of the surplus, the city engineer report upon the estimated annual 
amount necessary for the renewal of the permanent way; that the 
city electrical engineer report upon the like amount for the overhead 
equipment and the electrical portion of the cars; and the general 
manager report upon the like amount for the renewal of the cars ; 
and that the controller, upon such reports, advise the Tramways 
Committee as to the proper annual amounts to be set aside for such 
renewals. Speaking to the amendment, Mr. Utley said that the surplus 
of the Committee, without the knowledge asked for, was imaginary. 
Although they repaired defects here and there in the overbead 
equipment, they had no provision as to general depreciation, nor 
did they know what it was. Alderman Petrie stated that everything 
was kept in first-class condition out of revenue. It was not necessary, 
therefore, to go to the trouble and expense which the provision of 
the information asked for would entail. 


Halesowen.— The B. of T. has asked the U.D.C. what 
steps have been taken to carry out the Electric Light Railway 
Order of 1901, and as a result the Council has asked for an extension 
of the Order for another year. 


Manchester.—The decision of the Tramways Committee 
to reduce the hours of service of its employés to 54 per week has 
received the approved of the City Council. This and other con- 
cessions mean an additional expenditure by the Tramways Com- 
mittee of £60,199 per annum when all the lines (upon' which 600 
cars are to be run) are in full working order. After this it is 
impossible to estimate, even approximately, to what extent the city 
rates will benefit, but the chairmau of the Tramways Committee 
(Mr. Boyle) is of opinion that the sum still available will b» a sub- 
stantial one... Would it not have been better to see how the system 
is going to turn out before adopting such an extravagant scheme ? 


Mansfield.—The Mansfield and District Light Railways 
Co. is asking the B. of T. to sanction the alteration of gauge of its 
proposed lines from 3 ft. 6 in. to 4 ft. 88 in., so as to be uniform 
with the gauge of the other schemes in the counties of Nottingham- 
shire and Derbyshire. | 


New York.—An American correspondent informs us that 
the Metal-Plated Car and Lumber Co. has secured the contract of 
the Interborough Rapid Transit Co. for the copper sheathing of 
500 cars to be used in the subway now uuder construction in New 
York City. The metal will be left unpainted, and is designed as a 
protection against fire in the event of short circuiting. 


Newport (Mon.).—The Newport Gas Co. have notifi.d 
the Corporation that the contractor for the electric tramways has 
laid bare their principal main, and is about to encase it with con- 
crete, and that they will hold the Corporation responsible for all 
damage and loss caused. The borough engiaeer is seeing the com- 
pany’s manager with a view to settlement. 


North-Eastern Railway,—Our northern correspondent 
learns on high authority that the question of the tender for the 
electrification of the railway lines on the North-Eastern Railway, 
from Tynemouth to Newcastle, which is to be made into a sort of 
circular route, is practically settled, and that the successful con- 
tractors are, or will be, the British Thomson-Houston Co, whose 
tender is considered to best fulfil the conditions required, and it is 
anticipated that they will receive the contract for the conversion. 
It is stated that the system to be adopted is the third rail, and 
current will be supplied at 650 volts. The Newcastle-on-Tyne 
Electric Supply Co. are seeking power to supply the energy to the 
railway company. It is further said that the tender provides for 
the electrification of 41 miles of single track, and it is intended 
that the system shall be sufficient to keep 47 trains running on the 
circle and its branches at one time at a speed of 22 miles an hour. 
Each train will be capable of carrying 180 third, and 24 first-class 
passengers. | 

Norwich.—The directors and chairman of the Electric 
Tramways Co. entertained the drivers and conductors of the cars at 
dinner. There were two detachments of 120 each, one on the 
6th inst. aud one on the 7th inst. 


Peterborough.—It is expected that the system of electric 
tramways at Peterborough will be opened to the public in about a 
month's time. The chief route has been completed, and experi- 
mental cars are running daily for the purpose of giviog instruction 
to the drivers. The work has been carried out by the B. E. T. Co., 
and power is supplied from the Corporation electric works. 


Poole.—The employés of the Poole and District Electric 
Traction Co. held their first annual supper at Upper Parkstone on 
Monday last week. Mr. J. S. Rawo:th occupied the chair. A 
handsome smoker's cabinet was presented to the manager, Mr. E. II. 
Mottram. | 

Owing, it is stated, to the fusing of а fceder cable last Saturday 
night, the electric tramway system was stopped for three hours. 


West Bromwich.—The work of reconstructing and elec- 
trically equipping that portion of the tramways between Carters 
Green and Great Bridge and Tipton has now been completed, aud a 
trial trip took place on Monday. Steady progress is being made 
with the Hill Top section connecting West Bromwich, near Wednes- 
bury, and it is anticipated that will be ready for opening in a month or 
six weeks'time. There is every prospect of the Spon Lane and 
Bromfort Lane sections being ready some little time later. 


(Oontinued on page 107) > о, 
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"MIDDLESBROUGH ELECTRICITY WORKS. Pressure in the steam cheat of the high pressure 


— cylinder, under a penalty of £200 for every pound of 
THE generating plant of the Middlesbrough Corporation water over 25 lbs., and a bonus of £200 for every pound 
electricity works was constructed to the specification of Mr. under 24 lbs., an allowance being made for any fall of the 

vacuum below 24 in. The 
engines were to be capable of 
developing 350 KW. in an 
emergency, and to work non- 
condensing without any altera- 


gear. In consideration of the 
amount of bonus or penalty at 
stake, no expense, either in 


have cylinders 123 in., 20 in. 
and 31 in. diameter by 30 in. 
stroke, and run at 120 revo- 
lutions per minute, 

The cylinders are bolted up 
to one another and carried by 
three pairs of standards. The 
Corliss valves are all double 
ported, and have consequently 
a very short travel, a matter 
of the utmost importance 
with trip gear working at high 
speed. The cut-off gear of 
all three cylinders is under 


-EXPANSION Davy ENGINE. 
ена á the control of the governor, 


Robert Hammond, the contractors for the engines and and the range of cut-off in the high-pressure cylinder 
dynamos being Messrs. Davy Bros., Ltd., of Sheffield. The is from zero to 75 per cent. of the stroke. The 
plant consists of one 
$00-Kw. vertical triple- 
expansion Corliss steam 
engine driving a dynamo 
direct, опе 100-Kw. 
high speed compound 
engine driving two 
§0-kw. dynamos direct, 
and one motor-gene- 
rator for charging 
accumulators. The 
dynamos were supplied 
by Messrs. P. R. Jack- . 
юп & Co, Ltd. of 
Salford, and the 100-K W. 
high speed engine by 
Messrs. Browett, Lindley 
and Co., of Patricroft. 

The engines of the 300- 
Kw. generating set were 
specialiy designed and 
constructed by Messrs. 
Davy Brothers to meet A | ; BE. ad 1 
the conditions of the m M B | HE 
guarantee, which were to 
deliver one Kw. hour 
om the switehboard for 


 Jacxsom-Davx 3U0 XX. BTRAM-DYNAMO. 7 — 


tion to the valves or valve 


design or construction, was 
spared which would increase 
the efficiency. The engines 


25 Ibe. of water weighed and аа into the boilers, valve gear is of special design, all the levers 


with 24 in. of vacuum and 160 lbe. per sq. in. steam and pins being of forged: erncible steel. The closing 
F 
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cylinders are steam-driven and fitted with air cushions. 
They are supplied with steam by means of a connection to 


the steam‘main, and the pressure is adjustable by means of 
a reducing valve ; the advantage of this is that the closing 
pressure can be regulated to а nicety. It also enables the 
weight of the moving parts to be reduced to a minimum. 

The exhaust valves are driven through wrist-plate 
motions. This allows the valves to remain practically 
stationary on their seats after they are closed, and provides 
a very rapid opening and closing movement. The fact that 
the valves remain practically stationary on their seats after 
they are once closed, when the pressure of steam on their 
faces is at a maximum due to the steam pressure inside the 
cylinders, reduces the wear and the friction of the valves to 
а minimum. All the valve spindles are fitted with self- 
adjusting metallic packing. The cylinders are not steam- 
jacketed, but are fitted with renewable liners of special hard 
cast-iron. The clearance spaces are reduced to a minimum, 
and the valves arranged so as to thoroughly drain all water 
from the cylinders. | 


EBITH: THEREE-PHASE GENERATING PLANT. 


'T'he surfaces of the pistons and cylinder covers are turned 
perfectly smooth, in order to reduce the clearance surface 
and volume toa minimum. The piston of the high-pressure 
cylinder is packed with an improved type of frictionless 
packing, suitable for the highest pressures. The inter- 
mediate and low-pressure pistons are packed with Messrs. 
Lockwood & Carlisle’s patent rings and springs. The 
piston rods are forged from special high-carbon crucible 
steel, and are secured to the crossheads by taper cones and 
steel nuts. The stuffing boxes are provided with ** United 
States packing. 

The cross-heads are of forged steel; the slippers are of 
cast-iron, lined with white metal. The slide bars are of a 
gpecial mixture of cast-iron. The connecting rods are forged 
from special high carbon steel, the top steps being of 
phosphor bronze, and the bottom steps of cast-iron lined with 
white metal. The crankshaft is of forged steel of the built- 
up type, carried in six bearings 64 in. diameter x 8 in. long, 
with crankpins 7 in. diameter x 9 in. long. АП working 
parts are lubricated from an overhead tank fixed on the 
upper platform of the engines ; this tank is fitted with a row 
of adjustable drop sight-feed lubricators connected by 
polished copper pipes to all parts requiring lubrication, and 
is kept constantly filled. by a small force pump driven from 
the engine, which draws oil from a filtering apparatus. 


The dynamo. is mounted, together with.a fly-wheel of 
17 tons weight, on a forged-steel shaft 19 in. diameter in the 
body, carried by. two ‘bearings, that next the engine being 
14 in. diameter x 32 in. long, whereas that outside the 
commutator is 12 in. diameter x 32 in. long. The con- 
nection between the engine crankshaft and the. dynamo shaft 
is by a special coupling, which will allow the crankshaft to 
run out of line with the dynamo shaft. This provision 
obviates the necessity for the abnormally heavy crankshafts 
which have been found necessary when this precaution is not 
adopted. 

These engines have been in daily service since they were 
first put to work in June, 1901. The test on them was 
carried out by Mr. Hammond's own staff after 12 months’ 
constant work on the town service, without, any adjustment 
to the engine except some slight adjustment of the exhaust 
valve gear. The consumption of feed water, as weighed 
into the boiler and calculated for 24 in. of vacuum, shows 
that 19:55 lbs. were used per Kw.-hour delivered on the 
switchboard, with a steam pressure of 158 lbs. at the stop 


valve. This is equivalent to a steam consumption of 13:125 
lbs. per indicated horse-power-hour. These results are not, 
it is to be remembered, based upon the amount of water 
collected from a surface condenser, bnt upon the actual 
amount weighed into a special tank fitted with conical ends 
and pumped into the boilers, and they consequently include 
losses which are not usually taken into account, the water 
drawn from the main steam pipe traps only being 
deducted. | 

The engines are designed to give a maximum combined 
efficiency, and the consumption of steam per indicated horse- 
power-hour, namely 13:125 lbs., might have been consider- 
ably reduced by the adoption of larger engines, but this 
would have been at the expense of a very material increased 
loss in friction, and the combined efficiency would certainly 
not have been so high. The number of expansions used in 
these engines is between 10 and 11 to get the best results, 
whereas to get the smallest steam consumption per indicated 
horse-power-hour the expansions would require to be between 
20 and 25. This would not only necessitate engines about 50 
per cent. larger in size, but would necessitate completely 
steam jacketing the cylinders and fitting intermediate steam- 
heated receivers, which would have added greatly to the cost 
and complication, and would certainly not have given such 
good results. 5 Ф | 
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The dynamo, ав 
already stated, was 
built by Messrs. 
P. R. Jackson & Co., 
and is rated at 
300 Kw. nominal 


load; it is cap- . 


able of giving 
an output on 
emergency of 350 
KW. for two hours, 
at 440 to 500 
volts. The field is 
six- polar, and the 


magnet frame is of 


special cast-steel of 
the firm's own 
manufacture. The 
armature is 6 ft. in 
diameter, and the 
commutator 4 ft. 
6 in., with a brush 
surface 113 in. 
long. The spider 


of the armature is 


extended to form a 
coupling with the 
engine fly-wheel. 
The temperature 
rise above that of 
the surrounding 
atmosphere after 
the official test run 


at full load for 10 . 


hours was 51:5? F. 
in- the armature, 
57? F. in the field 
magnets, and the 


commutator was . 


quite cool. The 
armature is wound 
according to the 


Sayers and Jackson patents, and tlie full load was, thrown on 
and off with the brushes fixed in one position, without the 


ERITH : INTBRNATIONAL-ALLEN GENERATING SET. ` 


~~ 


ERITH : INTERIOR OF SWITCHBOARD. 


slightest sparking 
or trouble of any 
kind. 

The two small 
dynamos are each 
of 50-Kw. output, 
at 220—250 volts, 
420 revolutions per 
minute; the fields 
are of the two-pole 
type, of cast-steel, 
and the armatures 
have slotted. cores, 
wound like the 
larger ones, and 
equally free from 
sparking with fixed 
brushes. Messrs. 
Jackson also sup- 
plied a motor gene- 
rator, taking cur- 
rent at 440—500 
volts, and generat- 
ing 100 amperes 
at 20— 250 volts, . 
800 — 900 revo- 
lutions per minute. 
The set consists of 
two similar two- 
pole overty pe mach- 
ines mounted on 
a common base- 
plate, which, with 
the magnets, is of 
special cast-steel. 

The maximum 
temperature rise оѓ 
these machines was 
guaranteed not to . 
exceed 60? F. after . 
10 hours’ run [at . 
full load. 


The whole plant has run from the commencement without 


а hitch of any kind. 


THE ELECTRIC LIGHTING OF ERITH. 


[A THREE-PHASE PLANT. ] 


ON Monday last with the customary public ceremony the 
electric light and power supply system of the Erith Urban 


District Council commenced operations. 


There are several 


specially noteworthy points in connection with the under- 


Barre: 
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T E and the most prominent of all is the adoption of the 
three-phase alternating system of generation in a lighting 
works ; 'the reasons for this are the very scattered nature of 
the district and the greater suitability of such current for 
power supply purposes. The three-phase current is pro- 
duced at 3,000 volts, 
and at this high 
pressure it is con- 
veyed along feeders 


to certain points in it isolating and other 
the supply area, Tu [ЇЙ КҮП val ves аге, of course, 
where by trans- | [бй md | a j | provided, and there ‘ 
formers the песев- | | ; are two feed pumps— 
sary change is | AA 2 ES one electrically. and 
made to obtain a er AD Wea the other steam 
low pressure cE ло supply 


supply for consumers' 
premises, viz., 200 
volts for lighting 
and 350 volts tor 
power. ` | 

It is just КЕИ 
two'-years* since 
thé Council resolved 
to'&üdopt а municipal 
electric lighting 
scheme, and  ap- 
pointed Mr. W.C. C. 
Hawtayne as its con- 
sulting electrical 
engineer. In April 
of that year (1901) 
the contracts were | 
placed. - 

'Having iius introduced the undertaking, which has been 
rightly described as a pioneering works so far as this country 
is: concerned, we will proceed to give some detail respecting 
the' thachinery i 

The station ‘and on the Walnut Tree House estate, and 
on the appropriated site there is ample room for accom- 
modating a possible dust destructor and proposed tramway 
car sheds, The site is excellently situated both in respect of 
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Enp ELEVATION OF SWITCHGEAR. 


its rail and water facilities ‘and its contiguity to the 


municipal offices. . As to the buildings themselves, no 


money has been wasted on unnecessary ornamentation, and 


the temporary end wall will be easily“ knocked out Nen 
extensions of machinery become requisite. jo. _... 
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ELEvATION OF STEAM ALTERNATOR. dependent surface 


condensing plant 
to deal with 10,000 lbs. of exhaust steam per hour, the 
suction being taken from the well and the discharge going | 


The boiler house eqnipment comprises two Lancashire 


boilers, capable of evaporating 6,000 Ibs. of water per hour 
at 200 lbs., though the daily working pressure is 160 lbs.“ 


These were supplied by Messrs. Spurr, Inman & Co., Ltd., 
who were also responsible for the supply of the fittings, 


these being of their 
own and Messrs. — 


Templer & Ranoe’s 
manufacture. Safety, 


1,500 gallons each 
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Wheeler Condenser 
and Engineering Co. 
have installed an in- 


into the Thames. 


The engine house details are naturally of greater interest in ; 
such an installation as this. This part of the work was placed 


in the hands of the International Electrical Engineering Co., 


of London and Liege. They have installed three steam ` 


alternators, two of 125 Kw. each, and one of 50 KW., 


direct coupled to vertical compound self. lubricating non- ` 


condensing engines, constructed by Messrs. W.“ H. Allen, 
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| LayInG CALLENDER CABLES AT ERITH. 

Son & Co., Ltd., of Bedford. The speed of the large sets 
is 375 revolutions per minute, whilst the small set runs at 
500 revolutions per minute. The above are the normal 
outputs, but each set is constructed to be capable of develop- 
ing an emergency load 20 per cent. in excess of the normal full 


ү bs 


per hour. A Green 
fuel  economiser is, ` 
as ‘usual, placed in 
the main flue. The 
pipe work was done 
by Messrs. Babcock ' 
and Wilcox, Ltd., and 
сопвів'в of lap-welded | 
mild steel steam pipes ' 
with wrought - steel 
flanges, and cast-iron 
exhaust pipes. The 
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load. The alternators are of the International Co.'s latest 
type, and they have a frequency of 50 cycles per second. 
The field magnets form the revolving parta of the machines. 
They are composed of cast-steel poles, wound with 
amply insulated high conductivity copper wire, the insula- 
tion being coated with insulating varnish to protect it from 
oil and water. Тһе armature coils are “star” connected 
and highly insulated, whilst provision is made for the rapid 
temporary cutting-out of any defective coil in case of 
emergency. The current density in the armature is less 
than 2,000 amperes per sq. in., and in the field magnets less 
than 1,000 amperes per sq. in. To each alternator is 
fitted a direct-driven sn ог four-pole shunt-wound exciter 
dynamo. The alternators are arranged so that they can be 
easily switched into parallel without requiring the use of an 
artificial load, and run perfectly in parallel at all loads with 
& low synchronising current. 

The switchboard was constructed by the same company, 
and has all their latest improvements, no material of a com- 
bustible nature being used. A white marble panel, 2 in. thick, 
is provided for each set or circuit, which is entirely confined to 
its own panel, so that a failure or breakdown on any section 
would not interfere with or endanger the proper working of 
any other section. Тһе board is arranged for three alter- 
nators with their exciters, and four outgoing circuits, and 
admits of any alternator being separately connected to edi 
circuit. No part of the front of the board carries a hig 
pressure, so that there is no danger from shocks. The high- 
pressure quick-break three-pole switches employed are very 
interesting. The blades are operated by an arrangement of 
levers, and are fitted with a device to prevent the con- 
tinuation of an arc when the circuits are opened. The 
handles are fitted with spring synchronising contacts, and 
the lever is arranged for three positions, off, syn- 
chronising " and “on.” The high-pressure fuses, which 
serve also as auxiliary switches, have porcelain handles, 
which work easily, and are provided with the same arcing 
device as mentioned above. The feeder circuits have in each 
phase an ** edgewise ammeter," and a handle fuse as described 
above. They are separated from one another by marble 
slabs. From the illus'rations which we are able to give a 
very good idea may be obtained of the main and feeder 


switchboards. 
There are two switchboards, one mounted behind the other 


—one carrying the switch handles and recording instru- 


ments and the synchronising gear, while the other, that at 
the rear, carries the gear, &c., for the outgoing main cables. 

Only two details remain to be mentioned in connection 
with the station, and they are that the overhead travelling 
crane was supplied by Messrs. Carrick & Ritchie, and that 
the station lighting was carried out by Messrs, H. E. Keen 
and Co. : 

The mains and public lighting contract was placed with 
Callender's Cable and Construction Co., whose works, by the 
way, are located in the area of supply, and are to take а 
considerable amount of power from the public mains for 
driving some of their departments, about 100 H.., we 
believe, at first. Messrs. Calleuder have supplied three-core 
paper-insulated steel-armoured feeder cables, which are laid 
in wooden troughing filled in with refined Trinidad bitumen 
and covered with tiles. The distributing mains are similar 
in construction and laying, and are made up into two, three 
and four-core cables, For the public lighting two соге lead- 
sheathed and steel-armoured cables are laid direct in the 
ground. The mains originally contracted for have been con- 
siderably added to, and at the moment the work in hand 
represents about 14,260 yds. of feeders, 5,400 yds. of dis- 
tributors, and 46,000 yds. of public lighting cables. Dis- 
tributors are laid to serve a number of streets in Erith, 
Northumberland Heath and Belvedere. | 

The street lighting is done by 2,000 nominal c.r. 
Oliver arc lamps in the principal thoroughfares, and in 
the other streets, which are now lighted by means of oil 
lamps, there will be a gradual change over to Nernst 
lamps during the next few months. | 

The Council is ecergetically bringing the claims of elec- 
tric light and power under the notice of the inhabitants, 
and, if Parliament will permit, an assisted house-wiring 
scheme will shortly be introduced, with a view to increasing 
the popularity of the supply. | 


In conclusion, we should mention that Mr. Harold Hind 
acted as architeot ; Mr. George E. Heath is the resident 
electrical engineer; and we are indebted to Mr. W. C. C. 
Hawtayne for his courteous assistance in the preparation of 
the foregoing particulars. 

Mr. George W. Brodie is the chairman of the Electric 
Lighting and Tramways Committee, the other members of 
which are Messrs. H. Cannon, Wm. Charlesworth, Alfred 
Gregory, Robert Johnston and P. W. Masson. 


ELECTRIC TRACTION NOTES. 


(Concluded from page 102.) 


Ravensthorpe.—Arrangements have been made between 
the National Telephone Co., the British Electric Traction Co., and 
the Ravensthorpe Urban District Council to lay the telephone wires 
through Ravensthorpe underground. The B.E.T. Co. are to con- 
tribute towards the cost. | 


Rochester.—At a special meeting of the T.C. the pro- 
visions of a Bill to be promoted in Parliament during the coming 
session, giving the Corporation powers to lay down a system of 
tramways in the city and the Parliamentary district of the borough, 
were read and agreed to. It was also decided to affix the seal of the 
Corporation to memorials against the Bills of the Rochester 
Chatham, Gravesend and Maidstone Tramways (promoted by the 


Kent Electric Power Co. and Syndicate), and also that of the 


Chatham and District Light Railways Co. These latter companies 
are also seeking for powers to run tramways over the Rochester 
district, and the Rochester Corporation is anxious to hold the 
control of its own streets in the matter of trams. 


St. Annes.—The U.D.C. has decided to inform the 
Blackpool, St. Annes and Lytham Tramway Co. that they will be 
prepared to supply energy for traction and lighting purposes on the 
following terms: Traction, up to 450,000 unite per annum, 2d. per 
unit; exceeding this amount, 12d. per unit, with 10 per cent. 
rental on the cost of the feeder to the company’s sub-station, the 
company guaranteeing a minimum of 350,000 units a year, including 
current for traction and lighting; arc lamps, £19 per annum. To 
provide this supply the plant will have to be increased, and a loan 
of £12,023 has been applied for. 


St. Helens.—The St. Helens County Borough Council 
have decided to oppose the Bill of the South Lancashire Tramways 
Co. now pending in Parliament. 

The T.C. has decided to repudiate all liability in connection with 
a claim for damage and loss sustained by the tramways company 
owing to the failure of the supply of energy at various times. 


Salford.—The B. of T. has sanctioned the T.C.’s pro- 
posal to borrow £59,440 for the reconstruction and electric 
equipment of the tramways within the Swinton and Pendlebury 
district. 


South-East Lancashire.—Negotiations are in progress 
between the municipal authorities of Manchester, Bolton and Bury, 
which are expected to result in greater travelling facilities between 
these towns. It is proposed to effect a junction of the Bury and 
Bolton tramway systems at a place called Black Lane, thus adding 
& link to prospective connection with Yorkshire; also to provide 
for the transport of cotton and bleaching goods between Man- 
chester and Bolton, and to secure a parcels delivery service between 
the several towns and the intervening districts. Tne difficulty with 
regard to interchange of tramway traffic between Manchester and 
Salford, so long as it remains unsettled, will interfere with the full 
development of the scheme, as a length of Salford line occupies a 

of the route. Тһе public has learned with satisfaction that 
further efforts are to be made to put an end to the dead-lock with 
Balford. For the greater part of the year there has been no through 
communication between the city and Salford by tram, each munici- 
pelity having its terminus on the boundary line which separates 
them, aud residents on both sides have suffered the greatest incon- 
venience. Now & joint committee is honestly endeavouring to effect 
an amicable settlement. 


South Lancashire Trams.—Negotiations are proceed- 
ing between the Tramway Committees of Bolton, Manchester, Bury 
and South Lancashire, with a view to effecting a junction of the 
Bolton and Bury trams at Black Lane, and also with a view to the 
introduction of a goods service on the tramways between Manchester, 
Bolton, and other towns in the district. 


Southend.— During the nine months ended December 
31st the Corporation tramways carried 2,242,236 passengers, and the 
receipts amounted to £11,400. There were 264,783 car-miles run 
at a cost of 2:504. per mile. The four sections cover 74 miles. 


Sunderland.—On Saturday night, the 10th inst., two of 
the overhead wires of the tramways at Sunderland were broken 
accidentally. The car coming from Tatham Street travels as far as 
the corner of High Street West and Fawcett Street, and there the 
trolley is changed, and the car returns over the course. About 
8 o'clock a car was leaving Fawcett Street corner for Tatham Street 
when the trolley sprang off the wire, sud engaging in one of the 
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span wires, which at this point carry the overhead wire, caused two 
of the wires to snap. The wires fell to the ground, but, fortu- 
nately, without striking anyone. A woman named Mrs. Watson 
attempted to leave the car when the wires were broken and got on 
to the platform of the car, but on taking hold of a stanchion, which 
apparently was in connection with one of the fallen wires, she 
received a somewhat severe shock, and was thrown violently to the 
ground. So far the effects do not appear to have been very 
Berlous. A ee 4 


Swansea.—The Swansea Tramways Co. has written to 
the Tramways Committee, pointing out that, when it agreed to take 
a lease of the proposed new tramlines, there was no thought, 
either in its mind or in the mind of the Council, of adopting 
surface contact traction. The company claims to be consulted in 
the matter, and the Committee has accordingly invited it to express 
ite views. 


Woreester.— The Worcester Tramways, Ltd., has in- 
formed the T.C. that the company has been voluntarily wound up, 
and had agreed for the sale of its whole undertaking to the 
Worcester Electric Traction Co., Ltd, which had a capital of 
£120,000. The new company has agreed to pay the Electricity 
Committee for current for the first year, 2d. per unit for 200,000 
n The Corporation has assented to the transfer of the under- 
taking. 


Yeadon.—At Yeadon on January 8th a conference of the 
Guiseley, Yeadon and Rawdon U.D.C.’s was held to consider the 
scheme of the London and Birmingham Trust, Ltd., to construct 
electric tramways from Kirkstall (Leeds boundary) to Guiseley. 
Mr. Le Maitre, on behalf of the engineers, stated that if Horsforth 
U.D.C. secured powers to construct tramways in its own district, 
the Trust would proceed with other sections of the scheme. The 
local authorities will have the option of purchase at either 35 years 
(on the profits of three subsequent years) or 42 years. A resolution 
was unanimously passed supporting the scheme. 


— aea 
TELEGRAPH AND TELEPHONE NOTES. 


Competitive Telephony.—At the last meeting of tue 
Hamilton (Ontario) City Council the proposed formation of a new 
telephone company in this city was referred to. A special com- 
mittee of the City Council had fully investigated the matter of 
telephone competition, and the Committee's report was strongly 
against competing telephone services. The Committee's conclusions 
were as follows :—“ Your Committee has set out fally the facts as it 
found them in all places visited, and upon these facts the following 
conclusions are arrived at: It ie not desirable for any community 
to have competition in telephones, unless it is to regulate some 
very grave evil. The almost universal experience has been that 
competition raises the rates materially to business and professional 
men, and lowers the rates somewhat to a resident. Competition in 
ordinary lines of business may be a good thing, but your Committee 
is of opinion that in telephony the rates should be regulated by 
some other meaos, competition being costly and up to the present 
time somewhat in the nature of an experiment. Government 
ownership of the telephone trunk lines, with local ownership of 
the local lines, would be one solution of the difficulty, and probably 
the very best solution. Absolute Government control of all tele- 
phone lines would be another solution. Government control of the 
rates would probably be the most natural solution of the present 
state of affairs in Canada. If the Government controlled the 
trunk lines, the municipalisation of the local lines would be à com- 
paratively simple matter; but with the trunk lines in the bands of 
the Bell Co., and also the local lines in the hands of the Bell Co., 
the installation of a municipal plant would be merely the introduc- 
tion of competition." | 


French Telegraphs.—The Valin announces that M. 
Berard, Under-Secretary of State in the Department of Posts and 
Telegraphs, intends to lay before the Chamber on its re-assembling 
a Bill opening credite for the construction of two telegraph lines 
connectiog Brest with Dakar, and thence with Madagascar, Réunion, 
and Mauritius. 


Newport (Mon.) Telephones.—A Committee has been 
going into the question of a municipal telephone scheme which is 
estimated by an expert to cost £12,000 for 1,000 subscribers, and to 
produce £3,536. The Committee is not prepared to recommend a 
municipal system, but would consider an application from another 
company to compete with the existing service. 


Paris—Rome Telephones.—The Paris correspondent 
of the Evening Standard says that in a few days the new telephone 
circuit between Paris and Rome will be inaugurated. 


Postal Telegraph Co. The late Mr. John W. Mackay 
made provision in hie will for a considerable sum of money to be 
divided among the employés of the Postal Telegraph Co., New 
York, length of service to be considered by the trustees when 
awardiog the legacies. 


Telegraph Rates to Demerara, — An evening paper 
gays that the secre of the West India and Panama Telegraph 
Corhus informed the West India Committee thut since Tuly,.1989, 


the tariff from Demerara to Great Britain bas been reduced from 
158. Ojd. to 7s. 054. per word without in the least increasing the 
volume of traffic. 


The Telegraph Wire Export Trade, — December 
proved to be a fairly active month as regards the export trade of 
the country iu telegraph wire and apparatus connected therewith, 
the shipments reaching a value of £106,591 whick compares with 


. 870,900 in November last, and only £37,572 in December, 1901. 


Turning to the returns for the whole of the past year, these show 
that the activity recorded in 1901 has not been maintained, the 
exports in 1902 having amounted to only £2,835,905, as against 
£3,147,985 in the preceding 12 months. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 
: Latakia-Cyprus ee ace oe ee ee e June 20, 18899 . e 
Trinidad-Demerara No.1 I - T Aug. 27, 1900 
Dominica- Martinique uS ee ee ee ee May 7, 1902 
Bt. Lucia-Martinique .. ss әб vs . May 7, 1902 
Guadcloupe- Martinique os oe .. May 7, 1902 
Bt. Lucis-8t. Vincent ee гә ее ee ee Nov. 18, 1902 ег 
Martinique-Puerto Plata 5% АК .. July 10, 1902 
Guantanamo- Vole St. Nicholas “is . Aug. 4,1 г 
Cayenne-Pinheiro ee eo es oe ee Aug. 18, 1902 .. 
Assab-Massowah T ө Де za .. Рес. 80,1902 .. 
Reissi-Issa-Reissi-Yemani ee ee ee ee Oct. 22, 1902 
Cediz-Teneriff .. a i» “+ we .. Nov. 8, 1902 
St. Jacques-Haiiphong.. “> si is .. Jan. 8, 1908 
Falmouth-Bilbao «d s - is .. Deo. 18, 1902 
Jamaica-Colon ee ee oe eo ee ee Dec. 81, 1902 
LANDLINES :— 


Route to Tientsin and Taku ria Helanipo .. June 18, 1900 - 

Wireless Telegraphy. — The Telegraph Battalion at 
Berbera will keep the British columns, as they advance agaiost the 
Mullah, in touch with the British vessels anchored at Berbera by 
means of wireless telegraphy. 

It is stated that the headquarters of First Army Corps at Alder- 
shot and the headquarters of Channel Squadron were brought into 
close touch on 12th inst. by means of a most successful experiment 
in wireless telegraphy carried out between the Royal Engineers on 
the Long Valley and H.M.8. Vernon off Whale Island, Portsmouth. 


CONTRACTS OPEN AND CLOSED. 


OPEN. | 


Atherton.—January 23rd. Switchboards, transformers, 
pillars and cables. See “ Official Notices” January 2nd. 


Batley.— February 2nd. Feeders, cables, conduits, arc 
light columns, &c., station wiring, instruments, &c., steel poles and 
overhead equipment, and switchboard. See Official Notices” 
January 9¢b. 


Bermondsey.—January 19th. Lamp columns, arc and 
incandescent lamps, switch pillars, &c. See “ Official Notices” 
January 2nd. 


Bradford. — January 24th. The Corporation аге 
inviting tenders for steel girder tram rails, and for 230 steel poles 
for overhead equipment. 


Brighton.—.January 26th. Overhead construction and 
equipment for tramways. See Official Notices January 9th. 


Bulawayo. — February 26th. Establishment and 
working of an electric tramway. See “Official Notices " Nov. 21st. 


Bury.—January 26th. Traction accumulators and 
reversible booster. See “Official Notices January 9th. 


Cardiff.— January 29th. Twenty double-deck, single 
truck cars. See Official Notices to-day. 


Cleckheaten.—January 24th. The C. D.C. wants ten- 
ders for motor booster. See Official Notices January 9th. | 


Colchester.— January 17th. Wiring, &c., for Essex and 
Colchester Hospital. See ''Official Notices " December 26th. 


Darlington.—February 13th. Lancashire boiler, piping, 
feed-heater, traction feeders, permanent way construction, &c. See 
* Official Notices to-day. 


Dundee.—January 17th. Electric lighting switchboard, 
boosters, balancers and switch gear for the Corporation electrical 
power station. See ' Official Notices" January 2nd. 


Dundee. — January 2?nd. Electricity meters. See 
* Official Notices to-day. 


Epsom.—January 24th. Lead covered-cable, &c. See 
“ Offi^ial Notices to-day. 


France.—January 22nd. The French Post and Tele- 
graph Authorities in Paris are inviting tenders until the 22nd inst. 
for the supply of a quantity of electric cables. Particulars may be 
obtained from Le Sous-Becretariat d'Etat des Postes et des Tele- 
graphes, 103, Rue de Grenelle, Paris, to whom tenders are fb be 
sent. ; | | | ' 
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Germany.—January 30th. The Prussian State Railway 
Anthorities at Hanover are inviting tenders until the 30th inst., for 
the supply of 96 tons ran of telegraph wire, 10 kilometres of bronze 
wire, and 46,000 porcelain insulators. Tenders are to be sent to 
Die Direction, Die Königl. Eisen bahnen, Hanover, whence particu- 
lars may be obtained. j = 

Gnayaquil.— February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 2nd. 


Hackney.—February 12th. 1,500-Kw. steam dynamo 
and condenser, with  electrically-driven pumps. See Official 
Notices” January 9th. 

Halifax.— The electrical engineer bas been instructed to 
obtain tenders for the supply of a Board of Trade panel fitted with 
the necessary instruments. | 

Hull.—January 21st. 15 double-deck aingle-truck ears, 
equipmenta and top covers. See Official Notices January 2nd. 


Ipswich.—January 23rd. 26 electric cars, also one for 
street cleaning, watering and sanding. See Official Notices” 
January 2nd. 


Newport.—January 26th. Telephones, street pillars and 


30 exchange boards for tramway system. See Official Notices ” 
January 9th. 
St. Annes-on-Sea.—January 21st. Boilers, feed pumps, 


ган dynamo and switchboard. See Official Notices January 
9t 


Spain.—January 23rd. Tenders for the concession for 
the electric lighting of the town of Alcaniz during a period of 
10 years. Tenders to El Secretario del Ayuntamiento del Alcaniz 
(Teruel), whence particulars may be obtained. 


Spain.— January 25th. Tenders are being invited until 
the 25th inst. by the Spanish Poet and Telegraph Authorities in 
Madrid for the establishment of a telephone line between Madrid 
and L'Escorial. Tenders are to be sent to La Direccion General de 
Correos y Telegrafos, Calle de Carretas, 10, Madrid, whence par- 
ticulars may be obtained. 


. Stalybridge.— February 2nd. Electric tramcars with 


trucks and equipment complete, tower-wagons, overhead equip- 
ment and car sheds. See '' Official Notices " January 9th. 


Stockport.—January 24th. 645 tons of grooved steel 
tram rails, 15 tons tie bars, also special work, See “Official 
Notices January 2nd. | EE 

Sydney.—January 28th. Arc lamp pillars, brackets, 
arc lamps, controlling gear, &c. See “ Official Notices" Jan. 9th. 


Tynemouth.—January 31st. "Traction batteries and 
reversible booster. 


Wellington, N.Z.—January 21st. Supply and installa- 
tion of all material, including power house equipment, overhead 
work, track work, feeders, tramcars, &c. for tramways. Вее 
" Official Notices " December 12th. 

West Ham.—January 27th. The Council wants ten- 
ders for accumulators. See Official Notices January 9th. 

West Ham.—February 10th. Electrical equipment of 
5 miles of track. See “ Official Notices " January 9th. 


CLOSED. 


Brighton.—The T.C. received the following tenders for 
the construction of the permanent way and wood paving for the 
extension round the Old Steine and along London Road :— 


£ 
A. Krauss & Son, Bristol (incomplete). ET " РЕ sá 10,287 
J.J. Robson, Newcastle-on-Tyne (ditto) .. “= ‚> s 11,555 
ee es ee ee 1 Г 


W. L. Meredith, Gloucester (ditto) .. 1,966 
E. Alcott, Westminster (accepted) 24.984 
W. Griffithe & Co., Ltd., London ee Sè s 25,937 
Acme Wood Flooring Co., London .. 2 ee ёа di 26,147 
J. G. White & Co., London = ЕА ЧА e 5. 27,349 
Dick, Kerr & Co., London 8 vs ss € - eg 28.595 
J. Branton, Hull n = Em x ee ee z 29,192 
J. A. Ewart, Westminste os Ex RD sè а 855 30,818 
А. Graham & Sons, Hadderstield T 2 а xs S" m 42,022 
К. W. Blackwell & Co., London МЕ 3 vs D ies 43,190 
К. Nuttall, Manchester zu j 54,410 


Lancashire boilers for the electricity works. 


llevonport.—The Corporation Tramways Committee has 
“ocepted the tender of Messrs. R. W. Blackwell & Co., Ltd., for the 
overhead equipment of the tramways at £3,795. 


Freme,— The C. D. C. has accepted the tender of 
Edmundson's Electricity Supply Corporation for the construction 
of the proposed electric lighting works at £20,156. 


Heckmondwike.—The U. D. C. has accepted the tender 
of Messrs. Robey & Co., Ltd., for the snpply of a steam vertical 
boiler for the electricity works. Ti 2 : i 


. i ve -Í , ‘N E 


Horbury.—The U.D.C. has accepted the tender of 
the Horsfall Destructor Co., Ltd., for the supply of a refuse 
destructor plant and buildings at £1,220. 


Italy.—Messrs. Philips & Co., of Eindhoven, Holland, 
have contracted with the Royal Italian Navy for the supply of over 
100,000 electric incandescent lamps during 1903. We are informed 
that there were eight tenderers, including representatives of 
Austrian, German, French and Italian works. 


Newcastle-on-Tyne.—Messrs. Bruce Peebles & Co. are 
to supply а 1,000-н.р. traction dynamo for direct coupling to a bigh 
speed engine. 

At a meeting of the Tramways Committee held on the 8th 
inst, the tender of Messrs. Beeby & Co., Lancashire, for 
four new boilers at the power station was accepted for 
42,810 each, the tenders of Messrs. Mather & Platt, of Man- 
chester, for the supply of mechanical stokers and weighers at 
£1,060, economisers £608, for 12 superheaters for £3,090, and for 
pumping plant for £1,405, were accepted. With reference to the 
tenders for the boilers it was stated that several local firms had 
been asked to tender, and the reply received was that they were too 
basy and could not quote. Ata meeting of the City Council on the 
7th inst, Mr. Cail moved the acceptance of the tender of Messrs. 
Vaughan & Dymond for the extension of the boiler house at the 
power station for £2,000. The tender was not the lowest, but in 
view of the weight of iron to be employed, and the convenience of 
the design, it was the most satisfactory. 


Newport (Mon.).—The Corporation has given an order for 
hoppers, boiler valves, &c., to Messrs. W. & T. Avery, Ltd., at £250; 
for extensions to boilers, to Messrs. J. Lysaght, Ltd.; and for 
motor starting and booster interchanging panels, &c., to Messrs. 
Spagnoletti & Co., at £104 108. 


Pontypridd.—Mr. Wilson has been appointed expert by 
the D.C. to submit a statement showing the liabilities of the 
Council in connection with the electric light and tramway scheme, 
and the estimate of total cost. The tender of Messrs. Hughes and 
Stirling, at £18,876, for the generating station buildings has been 
accepted conditionally. The Tudor Accumulator Co. was given the 
contract for the storage battery at £3,061. It has been further 
resolved “that the alternative tender of Messre. Robert W. Black- 
well & Co., London, at £24,233, for the permanent way in con- 
nection with the proposed tramways be accepted, subject to their 
agreeing to modify their tender with respect to wood-paving being 
used in Taff Street, &c., and that the tender of Messrs. Carrick aud 
Ritchie, at £208, for a traveller for the destructor and engine room 
be accepted.” 

Pretoria.— Through the Crown Agents for the Colonies, 
Messrs. D. Bruce Peebles & Co. have secured the contract for 73 
electric motors—vary:ng in power from 3 to 15-B.H.P.—for the new 
Government Railway shops in Pretoria. 


Swindon.—The T.C. has accepted the tender of Messrs. 
Steel Bros., of Swindon, for the wiring of the Town Hall at £256. 


Walsall.—The T.C. on Monday accepted the tender of 
Messrs. Thomas Parker, Ltd., for supplying two transformers for 
the sum of £2,253. 


FORTHCOMING EVENTS. 


* 


Friday, January 16th.—At 8 p.m. Institution of Civil Engineers. 
Students’ Meeting. Fifth annual lecture by Prof. 


W. С. Unwin.  Subject:—''The Measurement of 
Water.” 
At8 p.m. Institution of Electrical Engineers ‘(Dublin 


Section). Meeting atthe Royal College of Science. 
Papers on “ Railway Carriage Lighting by Electricity 
—J. Stone & Co.'s System,” by J. H. Dowling; Note 
on Electrical Time- Service,“ by Е. Hope-Jones. 
At 9 p. m.— Royal Institution. Prof. Dewar on Low 
Temperature Investigations.“ 
At 10 a. m.— Institution of Electrical Engineers (Students? 
Section). Visit to the works of the India-Rubber, 
: Gutta-Percha and Telegraph Works Co. 
Saturday, January 17th.—At 3 p.m. Junior Institution of Engi- 
neers; visit to new electricity works of Shoreditch 
Borough Council, at Whiston Street, Haggerston. 
Tuesday, January 20th.- At8 p.m. Institution of Civil Engineers. 
Paper to be further discussed: — '' Electric Auto- 
mobiles,” by H. F. Joel. 


Wednesday, January 21st.—At 330 p.m. Institution of Elec- 


trical Engineers (Birmingham Local Section). Visit 
to the General Electric Соз Witton works. 
At 7.30 pm.— Meeting at the University. 


Paper on ' Gas Engines for Electric Lighting," by 
H. B. Graham. At the conclusion of the meeting, the 
Secretary will show the Nodon Electric Valve or 
electrolytic rectifier furnishing direct current from 
g alternatiug supply. 
At 8 pan. Society of Arts. Meeting. 
5 System,” by A. Sonnenschein. 


“The Metric 
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Thursday, January 22nd.—At 8 p.m. Institution of Electrical 
Engineers. Discussion on the Metric System, to be 
opened by Mr. Alex. Siemens, Past-President, in 
favour of the Metric System, and by Bir Frederick 
Bramwell, Bart, F.R. S., in favour of the British 
System. 

Friday, January 23rd.—North-East Coast Institute of Engineers 
and Shipbuilders. Meeting at Newcastle. 


Saturday, January 24th.— At 7.30 p.m. Glasgow Technical College 
Scientific Society, at 38, Bath Street. Paper by D. 
Burns on Application of Electricity to Mining." 


—————Ó—— Án 


LEGAL. 


EMPLOYERS’ LIABILITY. 


Ix the King's Bench Division of the High Court of Justice on 
Wednesday the case of Isaacson and another v. the New Grand 
(Clapham Junction), Ltd., came before the Lord Chief Justice, Mr. 
Justice Wells and Mr. Justice Channel. In this case both the 
plaintiffs and the defendants had lodged appeals in a complicated 
and protracted litigation under the Employers’ Liability, Lord 
Campbell's, and the Workmen’s Compensation Acts. An action was, 
in the first instance, brought under the Employers’ Liability and 
Lord Campbell's Acts by the relatives of a young man named 
Isaacson to recover damages laid at £300 for his death, which took 
place ut the defendant company’s theatre at Clapham Junction, 
where he was engaged in looking after the engines which were used 
in connection with the electric lighting installation. The accident 
took place as far back as July 3lst, 1501, when the deceased was 
testing a tube in order to see whether there was any obstruction in 
it. In order to give himself room to insert a rod in the tube, 
Isaacson stepped back, and fell into a sunk well filled 
with steam and hot water, and was scalded to death. Upon the 
first hearing of the case in the Westminster County Coart, the 
Deputy-Judge non-suited the plaintiffs on the ground that there was 
no evidence that Isaacson was a workman within the meaning of 
the Employers’ Liability Act. Thereupon the plaintiffs’ counsel 
applied to the Deputy-Judge to assess compensation under the 
Workmen's Compensation Act of 1897, but he declined to do во on 
the ground that the theatre was not a factory. Against this decision 
an appeal was still pending in the Court of Appeal. The plaintiffs 
also appealed to this Court against the Deputy-Judge's judgment of 
non-suit, and as a result, a new trial was ordered. The case on the 
second occasion came before Judge Woodfall, sitting in the West- 
minster County Court, and for the plaintiff it was urged that the 
accident was caused through a defect in the ways, works, plant, or 
machinery, &c., from the position of the sunk well. It had to be 
uncovered to get the water away quickly enough. It was also 
said tbat there was negligence on the part of one of the defendante’ 
officials. The learned Judge, however, declined to allow the 
case to go to the jury, and again non-suited the plaintiffs on the 
ground that there was no evidence of negligence on the part of the 
defendante. Against this decision the plaintiffs now appealed, 
while the defendants lodged a cross appeal, the substantial point 
raised by which was that the plaintiffs were altogether precluded 


from going on with their action under the Employers’ Liability and 


Lord Campbell's Act, because after the first nonsuit they had 
exercised the option given them under the Workmen's Compensa- 
tion Act, and had asked the Judge to convert himself into an arbi- 
trator and assess compensation under that Act. Having thus 
chosen their remedy, it was said they lost their right to continue 
their action or the appeal with respect to it. 

Mr. Moyses appeared for the plaintiffs, while Mr. S. T. Evans, 

K. C., and Mr. Minton Senhouse represented the defendant 
com : 
Mr. Moyses submitted that the learned judge was clearly wrong 
in withholding the case from the jury, and argued that the decision 
of the Deputy Judge upon the action having been erroneous 
plaintiffs were not deprived of their remedy, because they had as 
an alternative, in consequence of the mistake, made an application 
under the Workmen's Compensation Act. 

Mr. Evans, on the other hand, said the defendants were a limited 
company, who had employed a competent architect to design these 
premises, aud he had placed the sunk well where it was. The 
company therefore had not been guilty of any negligence, and the 
County Court Judge was right in so holding. The deceased, more- 
over, knew the position of the sank well, and knew that it was 
open, and yet he stepped back into it. His death was the result of 
pure accident, for which no one was liable. The plaintiffs had, he 
submitted, lost their right to continue this action by electing to pro- 
ceed under the Compensation Act. 

Mr. Justice WELLS said the plaintiffs were forced to exercise 
their option by the erroneous decision of the Deputy County Court 
Judge, and if that decision was set right justice would not be 
done unless they were placed in the same position as they were in 
before. 

The Lon» CHIEF JUSTICE, in giving judgment, said he very much 
regretted the course of the litigation, and even now he hoped the 
parties would see that compensation was assessed on the basis of 
the Workmen's Compensation Act. It certainly was a most unfor- 
tunate position which now existed. In bis opinion, however, there 
clearly was evidence that ought to have been submitted to the jury, 
and there ought, he thought, to be a new trial in upite of the fact 


that plaintiffs took some proceedings under the Workmen’s Com- 
pensation Act before the Deputy Judge. 

Mr. Justice WELLS and Mr. Justice CHANNELL concurred, and a 
new trial was ordered, the defendants toghave the costs of the 
appeals and cross appeal, and the costs of the previous trials to 
abide the result of the new trial. 

Mr. Moyses said the plaintiffs had been unfortunate with their 
ventures at the Westminster County Court; would their Lordships 
remove the trial to some other Court ? 

The Lon» CHIEF JusTICE: Oh no; I think not. 


LIABILITY FOR CONTINUOUS BUPPL*. 


Ox Tuesday, Judge Austin, in the Bristol County Court, heard 
and decided a rather curious action brought by a firm of vinegar 
manufacturers against the Bristol Corporation as owners of the elec- 
trical works. The plaintiff was Mrs. Adelaide Powell, who traded 
as A. J. H. Hutchings & Co., in Bristol, and who formerly employed 
steam power to operate the plant which bad to keep in constant 
motion the fermenting wort. In May, 1901, the firm decided to 
adopt electricity, the object being to dispense with the necessity of 
an attendant to continually look after this machinery. They 
obtained two motors, and agreed with the Electrical Committee to 
allow the officers of that Committee at all reasonable times 
to come on their premises to test the apparatus. On several 
occasions the current was interrupted after notice, but 
on October 25th, 1902, the brewer having received no intimation 
of a stoppage left the premises at 11 o'clock at night, leaving the 
acetifier at work. Later the current was cut off, the vinegar- 
making process interrupted, and damage done amounting to £5 
48. 2d. This was the amount claimed. 

Mr. G. F. PowELL, on behalf of the plaintiff, stated that when 
agreeing with the Electrical Committee, it was pointed out that the 
object of introducing electricity was to save & man attending all 
night at the brewery. 

For the defence it was submitted that there was no obligation to 
maintain s continuous supply of electricity, but Judge AUSTIN, 
after referring to the contract, said that every reasonable step 
should be taken to give a continuous supply, and reasonabie notice 
of stoppage should be given. 

Mr. FARADAY Рвостов, electrical engineer, ekplained that the 
current was cut off at 7.30 on Sunday morning, and а man was sent 
round to the premises on the cable to give notice. There was no 
obligation to give notice, but it was done to prevent inconvenience. 
He considered that such motors as those of plaintiff should have a 
constant attendant; every motor should have a constant attendant. 

Mr. H. H. Covsins, from the office of the electrical engineer, 
stated that he had no recollection of being told that the motor must 
be one which could go unattended, and Mr. PoLANp, station super- 
intendent, gave similar evidence. 

Mr. WEATHERLY, the counsel for the Corporation, contended that 
there was no legal power to promise a continuous supply and no 
legal obligation to give notice of stoppage, although, asa matter of 
courtesy, it was done. 

Mr. CoCHRANE, for the plaintiff, argued that notice should have been 
given. The stoppage was not the result of an accident, and the Corpora- 
tion was not entitled to the immunity for which they provided in the 
contract. His Honour said it seemed to him the Corporation 
undertook to give & reasonably continuous supply, having regard to 
all the circumstances of the case. He did not say they undertook 
the obligation of always keeping the current going, but they must 
do so, having regard to the necessities of the business. What was 
the result? The Corporation wanted to add another customer, and 
on this morning stopped the supply and cut the cable. They 
should have given notice before doing this. There was, he con- 
sidered, a breach of contract. It seemed clear that the officials of 
the electrical department knew that the motors were used for vinegar 
brewing, and that they were to go unattended. Judgment would 
be given for the amount claimed with costa. 


NOTES. 


Naval Electricians,—The Hampshire Telegraph says: 
* Another official recognition of the importance of mechanical ratings 
in the Royal Navy is to be found in an Admiralty order, just issued, 
relative to naval electricians. When mechanics were entered as 
electricians two years ago, it was generally understood that they 
would remain in that grade. Now, however, the Admiralty have 
decided to allow them to attain the rank of chief electrician—a 
position similar to that of chief engine-room artificer. Before being 
entitled to promotion to this rank, it will ba necessary for men to 
have served at least eight years as electricians. They must also 
pass a satisfactory examination, both theoretical and practical. On 
joining the Navy, electricians receive pay at the rate of 5s. 6d. a 
day, and on promotion to chief electrician they will receive 78. a 
day, with an additional 6d. a day after serving for six years." 


The Electrieals.—The committee have arranged a 
smoking concert for Tuesday, January 20th next, at the Blue Posts, 
Newman Street, at 7.30 p.m. Members who have not secured 
tickets, should apply to the hon. secretary, Mr. Oldham, at once, as 
only very few remain for disposal. 
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The Diesel Engine.—Mr. Wilkinson, of Harrogate, 
recently read a paper on the Diesel engine before the Scientific 
Society of Glasgow Technical College, giving many interesting 
particulars relating thereto. Though originally Diesel aimed ata 
Carnot cycle of operations, he did not realise this, and the Diesel 
engine really differs very little from any other engine; there is 
probably nothing of апу real moment in the whole question of 
cycles in the practical engine. But what difference there is is 
important, for it consists in avoiding compression of a combustible 
mixture, and there is no temperature limit to compression. Conse- 
quently in a Diesel engine, compression is carried toa red heat, and 
then the fuel is forced into this heated air and burned. The pump 
which maintains the air pressure in the three reservoirs used for 


forcing the fuel, and for starting the engine, draws from the - 


cylinder itself, and thus gets the benefit of a double- 
stage compression which economises power and reduces the 
size of the compressing pump. The engine is atarted by 
the store of compressed air, and the makers usually send 
out these reservoirs ready charged to start a new engine. Already 
building up to 250 k P., the Diesel Co. will quote up to 1,000 нр. It 
will use as fuel light oils of benzine type of a sp. gr. below 0°79; 
or petroleum lamp oils of sp. gr. 0°79 to 0:85 ; or the solar oils of 
0-85 gravity, such as are termed fuel oils in America, or crude 
Russian or other oils of heavy type more or less coloured and viscid, 
as well as astatki or mazout of 0905 gravity, and the products of 
coal distillation. Alcohol can be used if cheap enough, and so also 
can the animal and vegetable oils. With oil at 408. per ton, or 2d. 
per gallon, a consumption of 047 lb. per B.H P.-hour works out at 
0:10d. B H.P. hour. We hope to have more to say on the Diesel 
engine, which onght to receive the attention of the makers of hydro- 
genous power gases if they hope for any success with this gasin 
engines. 


Private Bills. — Memorials have been deposited 
in the Private Bill Office of the House of Commons in 
respect of the following Bills, having provisions of an electrical 
character, alleging non-compliance with standing orders:— 
Chatham and District Light Railways Bill, by the Corporation of 
Rochester; Mid-Yorkshire Tramways, by the Corporation of 
Keighley; Hove, Worthing and District Tramways, by the Cor- 
poration of Hove and Worthing ; Rochester, Chatham, Gravesend and 
Maidstone Tramways, by the Corporation of Rochester; the London 
and Brighton Electric Express, by the London, Brighton and South 
Coast Railway and the South-Eastern Railway Co.; the Beckenham 
Urban District Council Bill, by the London County Council ; the 
Pontypridd Urban District Council, by the Taff Vale Railway Co.; 
5 <a Tramways and Improvements, by the London County 

uncil. 


Electrical Automobile Fire Service Vehicles in 
Berlin.—Following the example set by Paris, experiments are now 
being tried in Berlin with an electrical motor fire-service vehicle to 
carry firemen to the scene of the outbreak immediately on receipt 
of a “call.” The vehicle, which carries a reel of hore, ladders, &c., 
weighs, when loaded, 1,000 kg. (2,200 lbs.) It is driven by a 
4-H.P. electric motor, running at a speed of 1,500 revolutions per 
minute and transmitting its power to the rear axle through a double 
reduction gear. The electrical energy is furnished by a battery of 
accumulators weighing 600 kg. (11 cwt. 88 1bs); a speed of 
94 miles per hour can be attained, the motor taking 45 amperes at a 
pressures of 85 volts. A second, more powerful, automobile is also 
being tried by the Berlin Brigade authorities, capable of attaining 
a speed on the level of 124 miles per hour. It is driven by 
two electric motora, each of which is rated at 9 H.P., but 
сап, on occasion, develop 12 н.р. without fear of damage. The 
battery, which weighs 1,500 kg. (3,300 lbs.), has a capacity of 
14 Kw.-hours, and will propel the car for an hour at the speed 
named above. The vehicle, with its electric motors, weighs 4 tous; 
complete with battery, firemen, hose, ladders, &c., its weight totals 
7 tons. After a lengthy trial the coefficient of traction has been 
found to be 30 kg. per metrics] ton. The cost of the electrical 
energy to run the car a distance of 123 miles is estimated at 2 marks 
10 pfennig (say, 2s.). The cost of a car like the second one referred 
to is stated to be £600; the annual outgoinge, for 200 turnouts, 
averaging a 5-kilometre (34 miles) run each, is put down at £125, 
this including 5 per cent. interest on the first cost, and 5 per cent. 
for depreciation and renewal The average cost per kilometre 
works out at 24 marks (a little under 2s. 6d.), which is stated to 
be less than that of arfmal traction. 


The Fire Prevention Congress.—We have received 
from Mr. Ellis Marsland, the hon. secretary of the International 
Fire Prevention Congress, which is to be held in London in July 
next, a programme of the events which have been arranged, together 
with an explanation of the objects and arrangements of the Con- 
gress. Copies of this programme can be obtained by all interested 
by applying to Mr. Marsland at 1, Waterloo Place, Pall Mall, W. 


Tramways and Light Railways Association.—The 
current circular of this Association records the death of Mons. J. 
Rohl, vice-president of the Union Internationale. It also 
announces the acceptance of the invitation to Mr. L. A. Atherley 
Jones of the presidential chair of the Association for the year 1903. 
It is stated that a proposal has been made to contribute towards 
the cost of such researches on electrolysis as the National Physical 
Laboratory may institute. The circularalso contains a copy of the 
model form of tramway returns which has been submitted to the 
Board of Trade by the Association's secretary. 


Protest against Municipal Trading.—4At a meeting 
of owners aud ratepayers of Sheffield on January 8th, а strong 
protest was made on behalf of the electrical traders of the city against 
Clause 26 of the Corporation Bill. 'The first speaker stated that he 
was not satisfied that the Corporation had not carried on the small 
fittings department attached to the electricity undertaking at a con- 
siderable loss. The tradesmen of the city had cut their prices down 
to the lowest margin, but could not get work because of the com- 
petition of the Corporation. This was not fair trading. The 
Corporation was sheltered behind a monopoly to which protection 
was a mere baby, and the tradesmen had to contend with dis- 
advantages which would make it impossible for them to con- 
duct their businesses successfully. He urged the Council before 
entering into this big fight—and a big fight the tradesmen were 
determined to make it, if the Corporation insisted—to hesitate 
before inflicting this permanent injury upon any section of their 
ratepayers and citizens. Iu reply, Alderman Styring said it was 
intended under the clause to establish a wiring and fittings depart- 
ment. They had carried on the department taken over from the 
company, and did not intend to extend it. The main object of the 
section was to empower the Corporation to purchase motors to let 
out on hire to manufacturers, thua relieving them from the necessity 
of having their own motors, and increasing the consumption of 
рше About 40 persons left the meeting as a protest against the 
clause. 


The Reason Manufacturing Co., Ltd. v. Ernest F. 
Moy, Ltd.—The hearing of this case was heard in the Court of 
Appeal, composed of the Master of the Rolls and Lords Justices 
Romer and Cozens-Hardy, on Wednesday, on the appeal of the 
defendants from the judgment of Mr. Justice Byrne, in the 
Chancery Division, dated April 23rd last. The action was brought 
by the plaintiffs to restrain the alleged infringement by the 
defendants of a patent owned by the plaintiffs, which had relation 
to fuse boxes for electricity supply mains. The object of the inven- 
tion was to avoid the dangers and inconvenierce of “short 
circuiting.” The patent was for the construction and arrangement of 
electric fuse boxes whichautomatically prevented acces3 being obtained 
to more than one fuse at a time. The boxes were made with a 
shallow body and a deep lid, and were placed back to back, and so 
close together, that when one was opened, it prevented the other 
from being opened. The defendants admitted infringement of the 
plaintiffs’ patent, but pleaded that the letters patent were invalid 
for want of subject matter. Mr. Justice Byrne held that there was 
subject matter in the invention, and granted the injunction asked 
for. Hence the present appeal of the defendants. Mr. Thos. 
Terrell, K.C. and Mr. Walter appeared for the appellants, and Mr. 
Fletcher Moulton, K.C. and Mr. Gray for the respondents. In the 
result their Lordships held that there was no subject matter in the 
patent, and allowed the appeal with costs. 


The National Electrical Contractors’ Association.— 
The Northern Section of this Association held an interesting gather- 
ing on January 10th, it being the annual meeting, at which the 
retiring President, Mr. H. Bland, delivered an address on the work 
of the Section and the various ways in which members derived 
benefit from it. Forty firms had joined during the year. Good 
work had also been done in the registration of workmen во as to 
secure better work. The issue of new Regulations by the Institu- 
tion of Electrical Engineers would considerably improve their 
position in their desire to have only good work done. Their 
interests were identical with those of the mauufacturers and opera- 
tives so far as the aiming at improvement was concerned, and he 
was pleased to inform them tbat a Joint Committee was sitting in 
London, having for its object combined action for the general good 
of the trade. The Northern Section had under consideration the 
better education of apprentices а-а workmen technically, and he 
hoped all local associations would to this end support and avail them- 
selves to the fullest extent of whatever powers were granted ia the 
new Education Act. He stated that the contractors in the North had 
little to complain of, unless it were the somewhat unfair tactics of 
some American manufacturers, which were hardly fair from a trade 
point of view to British manufacturers. He urged members to 
complete their organisations locally, and to use the Association 
crest which would soon become known to the public as a guarantee 
of ability and good work. He paid a hearty tribute to the work 
done by Mr. Cross ав hon. secretary. In conclusion, he was sure that 
the coming year would be a busy one in the electrical trade, if only 
municipal councils and similar bodies did not throttle the industry 
by unfair competition. It was their duty to oppose Parliamentary 
Bills containing powers which threatened such issues. On 9th inst. 
Mr. Bland entertained the members at dinner, and in the course of a 
speech Mr. Rawlings said that the London Association was making 
rapid progress, it having already over 100 members in London alone. 
The new president of the Northern Section is Mr. E. C. Wallis, of 
Leeds. 


Metropolitan—L.C.C. Arbitration.— On 7th inst. an 
arbitration inquiry involving a claim of £322,000 was commenced 
between the Metropolitan Electric Supply Co. and the L C.C., Sir 
J. Wolfe Barry acting asumpire. Sir Fredk. Bramwell is arbitrator 
for the company, and Mr. Andrew Young for the Council. The 
proceedings arise out of the compulsory acquisition of the com- 
pany s electric generating station iu Sardinia Street by the L. C. C., 
to make room for the new Avenue from the Strand to Holborn. 
The Council will provide a site for a new station near the old 
site, and the question at issue is the amount required to cover the 
cost of new plant. The proceedings were resumed on the follow: 


day. 
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Electrolytic Meters.—The following letter came to 
hand too late for our “ Correspondence " columns :— 

“ Bastians, Ltd., kindly undertake to instruct us. They tell us 
that the electrolytic principle is accurate to 1 per cent. We were 
under tbe impression ourselves that the accuracy of the measure 
wasabsolute. Whether electrolytic meters, in practice, record and 
can be read with similar accuracy is quite another question. We 
think we are familiar with all the facts with which they desire to 
acquaint us, but we find in addition statements not in this category. 

“We did not specially refer to the Bastian meter, nor did we 
say thatall electrolytic meters had all the faults we mentioned, nor 
did we presume to think that our catalogue of their defecte was 
exhaustive ; the fact being that all these meters have some of the 
faults mentioned by us, some have all, and some more than all. 

“ For instance—and we mention this here because it happens to 
apply tothe Bastian meter—we did not refer to the destruction of 
record that frequently takes place. The meter man comes round; 
he finds the water column nearly exbausted ; he makes a note in 
his book, and proceeds to fill up. At the end of the quarter there is 
no record of this proceeding except the note in the book. The meter 
man may have accurate habits, or he may not. His note may be 
reliable; on the other hand, it may not. But the point is that 
the consumer has, under the ‘circumstances, no means of checking 
his bill. 

" Nothing that Bastians, Ltd., tell us about electrolytic meters 
is new to us—at least, nothing that is true. And they proceed to 
tellus much that is new and not true concerning our own. We 
content ourselves, however, with simply repeating our former state- 
ment which they find so absurd—viz., that our meters do not con- 
sume any current and do not cause a fall in pressure of more than 
half a volt; with this addition, that in our smallest size, which: 
perhaps, is specially comparable with the electrolytic, while still no 
current is consumed, the fall in pressure is less than one-fiftieth of a 
volt. Wedo not wonder that, to minds habituated to the fall of 
volte càused by electrolytic meters, this seems incredible. But 
should they not explore a region before they attempt to 
describe it? 

After reading the letter of Bastians, Ltd., we are not inclined 
to modify our former opinion, vig., that electrolytic meters are at 
present on their trial, and that the most that can be said for 
them is, as we said before, tbat they present ‘many interesting 
possibilities.’ And, in addition, we would now call attention to the 
very great objection pointed out above, viz., that the consumer, if 
he takes more current than the very small amount provided for by 
the water in the tube, is unable to check the meter readings, and 
consequently, in the event of the account being disputed, the 
method of testing the meter provided by the Electric сыни Act 
cannot be followed. 


For CHAMBERLAIN & HookgAx, Lro., 
“JosHua Brown, Secretary." 


Criticism of Admiralty Boilers.—A criticism of the 
cylindrical boilers for six new cruisers of the Devonshire class 
is put forward by Mr. Halliday in Cassier's Magazine. 
It is an unfavourable criticiam. The new boilers, in place 
of a length of 10 ft. 6 in, are only 9 ft. long, the 
tubes being 6 ft. 3 in. in place of 9 ft. 9 in, and it is feared 
that from the way in which the bridge is placed, right in the 
combustion chamber, there will be troable when forced draught is 
employed and the tubes will be loosened in their plates. There are 
also three furnaces of 36 in. in place of two of 44 in., a change that 
will not be favourable to combustion, and generally the new design 
seriously reduces the flame-space and cuts down the heating 
surface. It also reduces the steam space from the usual 0°47 cb. ft. 
рег н.р. іо 0:32. The ratio of grate to heating surface is 1 to 334 
as against 1: 45. The Admiralty thus appearto have gone back to 
that insufficiency of design which caused the trouble in the Navy 
when forced draught was first applied to cylinder boilers, and it is 
to be feared trouble will again appear, and people will ask 
why the cylinder boilers that have worked nearly 30 years in the 
Britannic will not work in the Navy. These cylinder boilers are 
perhaps thought to be sufficient, as they are to be used at easy 
speeds, the main complement of boilers in the ratio 
4 to 1 being of the water-tube type, to be worked when the enemy 
heaves in sight. Тһе new pressuro is to be 200 lbe., the Hyacinth 
having shown no advantage from her high-pressure engines. It 
appears that lightness cf machinery in the cruisers Hyacinth and 
A. inerva, viz., 378 and 365 tons as compared with 709 tons in the 
merchant steamer Su.conia of equal power, is gained at a sacrifice of 
4 lb. of coal per I E. .- hour. Thur the saving in weight is lost in 
44 days extra coal consumed at 9,000 H.P., which shows how abso- 
lutely false an economy it may be to save weight at the expense of 
fuel; this ia the vital element after all, for in war times the stores 
of fuel will be often unreplenished and the less that can be used 
the better it will be. Ships must not be designed simply to fight a 
foe only 70 miles away. Weare far less likely to fight with France 
than certain other people. 


The Johannesburg Scheme.—The consulting engi- 
neers to the Town Council recently submitted their report on a 
system of light, power and tramways for Jobannesburg. The 
report is an exhaustive one, aud deals with the existing provision 
for light and power. In re-organising the plant at the municipal 
generating station, the engineers recommend the Council to 
entirely discard the present apparatus, which, on the ground of 
amallness alone, is quite unsuitable, apart from any questions of the 
type of dynamos. 


Series Vapour Engines.— Wanted a fluid with the pro- 
perties of naphtha, but uninflammable. Such appears to be the one 
thing needful to render possible the series vapour engine, as ex- 
pona unded by Prof. Thurston in the Journal of the Franklin Institute. 

e fluids available for binary fluid engines iaclude ammonia, chloro- 
form, sulphur dioxide, ether, bisulphide of carbon, and other liquids 
of low boiling point, including a long series of petroleum products 
for use in even a multiple series engine. All the fluidsare costly, and 
many are dangerous apart from their combustibility ; as, for example, 
ammonia and chloroform, which are not pleasing articles when let 
loose in any volume. Mere cost is nothing if there is but little 
wastage. A gas engine, which rejects its working fluid at a high 
temperature, appears peculiarly fitted to be the primary of a series 
system, both its cooling jacket and its exhaust affording a copious 
supply of heat to vaporise a second fluid, or even a triple series, 
with steam to follow the gas and petroleum and ether to follow. 
To-day leakages both outwards of the fluids and inwards of air into 
vacuum can be better guarded against than when Rankine wrote ; 
still, except so far as Yarrow appears to have been very successful 
with the naphtha launch, not very much seems to have been done 
with binary engines. At first glance, the use of a second fluid 
boiling at a low temperature is very seductive, but though such 
flaids may have a high pressure with a low temperature and a low 
specific heat, their vapour densities are very great, and this is a 
fact which goes a long way to neutralise their other qualities. 


Personal.—Mr. Frank Hedley has been appointed 
superintendent of the New York underground railway. He has 
been acting for Mr. Yerkes as superintendent of lines at Chicago. 


Lectures.—Before the Institution of Civil Engineers of 
Ireland last week, Mr. Mark Ruddle read a paper on “ Electrical 
Transmission and Transformation of Energy.” 

Prof. Hudson Beare, Edinburgh University, read a paper on 
“ Recent Developmenta in the Gas Engine and tae Utilisation of 
Blast Furnace Gases” before the Glasgow Scientific Bociety on 
Saturday evening last. During the course of a very interesting 
lecture, the author showed views of the Mond producer and the 
Cockerillengine. A discussion followed, in which КЕ Watkinson, 
Mr. J. F. Rowan and Bailie Burt took part. 


I. E. E. Students and the Building Fund.—The secre- 
tary of the studente’ section of the Institution of Electrical Engi- 
neers has gent & circular round to the 500 members of that 


department inviting them to subscribe to the Building Fund. It is 


said in the course of the invitation that there are many members 
and associates who are giving to the fund, but who may never live to 
see the long-desired premises erected. Ав students are presumed 
to stand a better chance, they are reminded of their obligations in 
the matter, and we hope that they will take the hint and subscribe 
to the full extent of their ability. 


The Pacific Cable.—4A Parliamentary return just issued 
shows that the expenditure under the Pacific Cable Act for the 
ended March 31st last was £1,044,701, the balance of 
authorised issue in excess of expenditure being £16,233 18s. 4d. 
The payments include: Cable contract, £1,009,285; instruments, 
£10,119; ship contract, £15,975; and engineers’ fees and expenses, 
£9,135. | 


The Stanley Show.—At this show, which opens 
to-day at the Crystal Palace, and remains open until 24th inst., 
the Electric Carriage Manufacturing Co., of Victoria Street, S. W., 
has a neat electric coupé on exhibition. 


Appointments Vacant.—An engineering clerk of works 
for Btretford; an assistant electrical engineer for Bray at £65; 
Barnes U.D.C. requires a shift engineer at £100; general clerk 
at Hornsey E.L. Works at £100. 


THE CENTRAL STATION ENGINEER. 


Мв. Ноогт, of Fleetwood, has been appointed junior engineer at 
the Crewe Borough Electricity Works. 

Gillingham (Kent) U.D.C. has retained the services of Mr. A. D. 
CHALMERS, the resident engineer of the electric lighting company, 
as resident electrical engineer. 

Mr. J. ELLIS, Mickletield, has been appointed electrical engineer 
to the Morley Corporation at & salary of £200 per annum. 

The Electricity Committee of Carliele T.C. has increased the salary 
of Mr. C. D. Вовнет, electrical engineer, from 4250 to 4350 per 
annum, the advance to date from March 25th next. 

The St. Helens T.C. on January 7th ratitied the appointment of 
Mr. E. M. HOLLINGSWORTH as borough electrical engineer, at a 
commencing salary of 4350 а year. This salary is to include the 
guperintendence of the refuse destructor. 

The Burnley T C. on January 7th adopted the recommendation 
of the Electricity Committee, that the salary of the electrical 
engineer (Mr. BrigkzTT) should be increased from £300 to £350 per 
year, with a farther increment of 250 at the end of six months. 
Mr. Birkett has also been voted a gratuity of £200 for special 
services rendered in connection with the electrification of the 
tramways. 


Vol. 52. Мо. 1,312, JaxvARY 16, 1903.] 


THE ELECTRICAL REVIEW. 


=ч 


Mr. J. HavwaBRD Howm is resigning the position of chief 
assistant with the Folkestone Electricity Supply Co., Ltd., in order 
to accept the post of resident engineer at Berwick-on-Tweed with 
Messrs. Edmundson's Electricity Supply Corporation. His new 
duties commence next month. 

The Hornsey D.C. on 12th inst, resolved that Mr. Norman 
STANILAND be appointed resident electrical engineer, and that the 
appointment and increase of salary to £300 a year date from 
February 1st. 


NEW COMPANIES REGISTERED. 


Allan’s Metal Syndicate of America, Ltd.—This company 
was registered on December 11th, with a capital of £100 in £1 shares, to acquire 
from Sherard Cowper-Coles & Co., Ltd., and C. E. Allan, the benefit of certain 
existing inventions relating to the electro-deposition of metals, to turn the same 
to account and to carry on the business of miners, metallurgiste, ore (толе, 
workers and mercbante, &c. The first subscribers (each with one share) are 
R. Ste- le, 6, Gracechurch Street, E.C., naval architect; Н. A. Hankey, 4 
Grafton Street, W., company manager; E. G. Woodridge, 58, Thornton Avenue, 
Streatham Hill, S. W., secretary; . J. H. Mole, Bampton Lodge, Lausanne 
Road, 8. Б. gentleman ; А. Pitt, 84, Clement's Lane, E.C., clerk; H. G. 
Carvell, 19, Queen's Road, Dalston, N.W., clerk; and d. W. Barrett, 4, 
Нарт Road, Balham Rise, 8.W., clerk. No initial public issue. The 
first directors are C. E. Allan and R. Steele; qualification one share; 
remuneration as fixed by the company. 


Automatic Telephone Co. (1908), Ltd. (76,025).—This com- 
pany was registered on January 10th, with a cepital of £100,000 in 28. 6d. shares, 
to acquire the patents, righte, privileges and advantages now held by or in trust 
for the Automatic Telephone Co., Ltd., and to carry on the business of a tele- 
phone, газо and electric light, heat and power supply company in all or any 
of ite bra The first subscribers (each with one share) are :—H. G. Sworn, 
M.D., 5, Highbury Crescent, N.; 8. W. Smith, Braidwood Place, 82, Beulah 
Road, Tunbridge Wells, gentleman ; H. Cameron, 19, Park Road, Norbiton, 
gentleman ; H. G. Marsden, 22, Dennington Park Road, W. Hampstead, N.W., 
traveller ; M. Margowski, 18-14, Abchurch Lane, E.C., merchant ; E.G. Festing, 
Lt., R.N., 43, Limes Grove, Lewisham, S. E.; and R. 8. Marsden, 22, Dennington 
Park Road, N. W., secretary. No initial public issue. The number of directors 
is not to be less. than two nor more than five; the first are to be appointed by 
the subscribers. 'The preference shareholders may at any time nominate two 
directors; qualification (except for first or "' nominee " directors) £500; re- 
muneration, 100 guineas each per annum and 25 guineas extra for the chairman, 
ге an increase according to profite. Registered office, 18-14, Abchurch Lane, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Anglo- o-Portugnese Telephone Co., Ltd. (24,545). —Івапе on 
Decent r 29th of £7,000 second debenture bonds, part of a series created 
March 21st, 1990, to secure £40,000 charged on the company's property, present 
and future, subject to £10,000 first debentures. Notrustees. Total amount 
-previously issued of same series, £8,000. 

plysCo., Ltd. (66,420). 


Lewisham and District Electric Su 
—A mortgage or charge on the company's undertaking and property, dated 
July 8th, 1902, to secure an unspecified amount (stamped on December 18th, to 
cover £2,000 'in addition to £6,000 pre reviously obtained), has been registered. 
Holders: Blackheath and Greenwich District Electric Light Co., Ltd., 37, Tran- 
quil Vale, Blackheath. 


Electric Light and Power Co. of Japa n, Ltd. (60,811).— 
The annual return of this company was filed on December 1st, when seven 
shares were taken u ар out о! в nominal capital of £3,000 in £1 shares. No calls 
have been made. ortgages and charges, nil. 


Marconi International Marine Communication Co., Ltd. 
(65,759). —The annual return of this company was filed on December 28rd, when 
204, 056 shares were taken up out of a nominal capital of £850,000 in £1 shares. 
128. 6d. has been called up on each of 99,056 shares, and £61, 873 178. 6d. has been 
ee leaving £27 2s. 6d. in arrears. 105,000 shares considered as fully paid. 

ortgages and charges, nil. 


Brisbane Electric Tramways Investment Co., Ltd. 
(67,858).—An acknowledgment of indebtedness, dated December Bist, 1902 
creating £25,000 further debenture stock, making with £400,000 already 8 
a total of £425 ,000, and being supplemental to & trust deed dated November Ast, 
1900, has been registered. Pro pens charged: £749,465 fully paid shares on the 
Brisbane Tramways Co., Ltd. ustees: Sir Н. 8. King, 65, Cornhill, E. O., and 
E. D. Vaisey, 89, Threadneedle Street, E.C. 


Incandescent Electric Lamp Co., Ltd. (39.316).— Issue on 
January and, of £10,000 debentures, created December 17th, 1902, charged on the 
company's undertaking and property, present and future. No trustees. 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Issue on December 80th, of £500 debentures, part of a series created July, 18th, 
1901, to secure £20,000, charged on the company's undertaking and roperty, 
present and future, including cred capital. No trustees. To amount 
previously issued of same series, £17,000 


SUPPLY STATION ACCOUNTS. 


THE analysis given below of the accounts of 


Edinburgh the Edinburgh electricity supply stations indi- 
Corporation cate very clearly the effect of the high price of 
Electricity coal in 1900. In consequence of this there was 
Accounts. ап actual loss on the working of the depart- 


ment for the first of the two years now con- 
sidered. The rapid strides made by the Corporation supply in the 
Scottish capital are shown by the collected figures for the past five 
years. 
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PnRoGRESS TABLE. 
Year. Capital. Revenue. Expenditure. Profit. ^ Net result. Units sold 
1897 £287,466 £38,049 £17,402 £20,647 £5,024 2,894,437 
1898 £395,357 £48,238  £24,508- 223,730 £5,886 4,174,541 
1899 £595,655 £63,659 £32,687 £30,972 £3,674 5,551,728 
1900 £707,036 £79,376 £43,588 £35,788 — £2,690 6,708,011 
1901 £765,612 £90,960 £38,906 £52,054 £10,295 7,759,223 


The capital expenditure now exceeds three-quarters of a 
million, but of this only £58,000 odd were spent in 1901. The low 
rates of charge have led to a very general use of eleotrical energy, 
and the resulte are a strong argument in favour of those who contend 
that the sliding scale is not an essential element in the business o 
electricity supply. À 
| GENERAL STATEMENT 

1900. 1901. Inc. 
£765,612 £58,576 


"Total capital expenditure .. £707,036 

Number of units sold ... ... 6,708,011 7,759,228 1,051,212 
Number of lamps connected ... 378,80 — — 
Maximum load in xw. ... 805 5, 000 — — 
Gross revenue vis 955 «< £79,376 490,960 £11,584 
Grossexpenditure... .. .. £43,588 888,906 — £4,682 
Gross profit e) 05e 0.05. £35,788 252,054 £16,266 
Average price per unit sold 2:83d. 2-80d. — 03d. 


In 1900 the ratio of units sold for private and public, lighting 
was 5,481,497 and 1,226,514 respectively. In that year 846 10 and 15- 
ampere arc lamps were supplied, the capacity of plant was 8,137 Kw., 
and the prices charged, for lighting 34d. per unit, with discounte, and 
154. net for power. In 1901 5,123,133 units were sold for private light- 
ing, 1,825,481 for motive power, and 1,310,609 for public arcs, the 
prices charged remaining unaltered, and £13 annually being the rate 
for the street arc lamps. 


Вяүзиси STATEMENT. 


1900. 1901. 
Gross. Per unit, Gross. Perunit. Ine. 


Bale of energy *« «+ £79,108 2:83d. £90,699 2:804. —-03d. 


Meter rents = .. oe oe | | 
Sale of lampe, &c. РА E 000 8% ot ооа. 
Бот fees, rent received: 1 245 01d. . 


Gross revenue ... £79,976 2844. £90,960 2:81d. — 038d. 


—— — —— 


The deficit on the balance-sheet for 1900 was caused by the high 
price of ooal (between 40 and 50 per oent. above the previous year), 
the large increase in flnanoial charges on capital expended on the 
M' Donald Road station, and the large drop in energy sold due to 
the death of Queen Victoria. In 1901 the coal bill was £6,617 less 
than in 1900, which more than covers the increase in expenditure 
of £4,682. 

Cost o» Propvcrion. | 
1900. 1901. 
Gross. Perunit Gross. Per unit. Ino. 
17,659 '634. £11,042  *84d. — 29d. 


2,291 08d. 2,344 074. — Old. 


24d. ту '05d. 


Uoal 

Oll, waste, water and engine | 
room stores and carbons. 

Balaries, А rro d and 
wages incurred in genera- à 
tion and distribution 25 7,986 29d. 
attending street lamps. 

Repairs and maintenance of 
buildings, engines, boilers, 
dynamos, and renewals to 
public lamps. 


Works costs ius 
Rent, rates and taxes as 


| 
et es | 
| 


7,656 


5,451 20d. 5,792 184. — 024. 


Ld 


"88а. — 37d. 
е 1 4d. EI 02d. 


08d. or ‘Old. 


e d 1 = £26,884 
1 5,655 


He secretary, 2,626 09d. 2,499 
establishment 
charges: stationery and 
rinting, law charges and 
nsuranoe. 
Other expenses, repairs 0. 
Property, loan charges, &c 


Total coste 


1,764 64 2,831  *09d. T· 03d. 


504 ‘02d. 1,087 03 + Old. 


T ‚ £43,588 1°56d. £38,906 1°20d. — 36d. 


With an increase in revenue of £11,584, and a decrease in costs 
of £4,682, the gross profit rose by £16,266. Of this £3,281 was 
taken by augmented financial charges, leaving £12,985 to turn the 
loss in 1900 into a profit of £10,295. The deficit of £2,690 brought 
forward was paid for out of this sum, and the balance of £7,606 was 
carried forward to the current year's accounts. 


Pnorrr STATEMENT. 


1900. 1901 
Interest on loans and overdraft, &o, e a. 05 £17,001 218,274 
Sinking fund for repayments oo 75,75 57 20, 797 23,485 
Net profit carried forward is - ee Р .. —2,690 10,295 
Gross profit ... $i oo. £35,788. £52,054 
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CITY NOTES. 


Western Union Telegraph Co. 


Wirt the last annual report of the Western Union Telegraph Co. 
is presented, says the Financial Times, a number of statistics 
showing the enormous progress made by the undertaking during the 
last 36 years. “This advance is sufficiently indicated by the fact 
tbat, as against tbe 113,000 miles of cable, wire and pole and the 
2,200 offices in 1866, the company now possesses 23,600 of the latter 
and 1,226,000 miles of the former. Compared with figures like 
these even the 44,000 miles of cable of our biggest telegraph con- 
cern, the Eastern, seem very small and insignificant. In point of 
fact, the Western Umon added alone last year nearly one and a-half 
times the Eastern's total mileage. A system so vast necessarily 
means & tremendous amount of business, and nearly 69,400,000 
messages were transmitted during the last financial year, without 
counting the messages sent by brokers, &c., over leased lines. The 
average toll per message for the last 17 years has teen about 30 
cents, of which from 5 to 6 cents is profit. The company's net 
revenue works out at about 14 million sterling." 


Stock Exchange Notices.— Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to—British Electric Traction Co., Ltd.— Further 
issue of 75,000 6 per cent. cumulative preference shares of £10 each 
(issued at £2 premium), £5 paid (of which £3 is capital and £2 
premium). The Committee has further been asked to allow the 
following to be quoted in the Official List :—Callender's Cable and 
Construction Co., Ltd.— Further issue of £110,000 44 per cent. first 
mortgage debenture stock (redeemable). The Committee has 
appointed special settling days as under:—Wednesday, January 
21st. Bath Electric Tramways, Ltd.—59,394 5 per cent. cumula- 
tive preference shares of £1 each, 12s. 6d. paid, Nos. 1 to 59,394; 
and 75,606 preferred ordinary shares of £1 each, 12s. 6d. paid, Nos. 
75,001 to 150,606; and has also ordered the undermentioned to be 
quoted in the Official List:—Willans & Robinson, Ltd.— £135,000 
4 per cent. first mortgage debenture stock, in lieu of the scrip, and 
to be added to the amount now quoted. 


City and South London Railway Co.—The accounts 
for the half-year ended December 31st, 1902, show a balance, after 
providing for the debenture stock interest, the payment of the 
dividend on the preference stocks, and transfer to renewal fund of 
£2,000, sufficient to allow payment of a dividend on the consolidated 
ordinary stock for the half-year, at the rate of 34 per cent. per 
annum, carrying forward a balance of £1,269. The dividend for 
the corresponding period last year was at the rate of 2] per cent. 
per annum, carrying forward a balanae of £1,424. 


Issue.— The Westminster Guzetle learns that Speyer 
Brothers will on Saturday next issue £2,000,000 of Great Northern, 
Piccadilly, and Brompton Railway shares at par. Four per cent. 
dividenda on these shares will be guaranteed by the Underground 
Electric Railways Co. of London, Ltd., which has a capital of 
£5,000,000, of which £2,500,000 is paid up. 


Direct U.S. Cable Co.—Interim dividend, 3s. per share | 


(at the rate of 3 per cent. per annum) for the quarter ending 
December 31st, 1902. "This is after setting aside £10,000 to reserve 
fund, and carrying forward about £4,780. The tranfer books will 
be cloged from January 13th to January 27th. 


Chelsea Electricity Supply Co.—A meeting of the 
shareholders of this company was held on Wednesday afternoon at 
Winchester House. А representative of the ELECTRICAL REVIEW, 
who attended to report the proceedings, was informed that the 
meeting was strictly private. 


Globe Telegraph and Trust Co.—The directors have 
declared an interim dividend of 1s. 9d. pershare on the ordinary 
shares. 


Typewriting Telegraph Corporation.—A meeting of 
this company was held in London yesterday. 


STOCES AND SHARES. 


Wednesday Evening. 


EvEN if the first settlement of the year has proved somewhat dis- 
appointing in regard to the volume of business brought to the 
Stock Exchange, evente seem to be sbaping themselves more com- 
fortably to a revival later on. When once the Transvaal Loan is 
issued—we are sick of writing and hearing about the thing—there 


wil be no more Government borrowing connected, at all events, 
with the Boer War, and that in itself should bring relief to markets 
surfeited with gilt-edged investment securities. Moreover, it is 
generally surmised that the reduction of interest on Console will 
have the effect of causing old-fashioned holders to realise, first, the 
loss of income entailed, and secondly, the stock which produces it. 
These are so many points in favour of such departments as those 
wherein electrical descriptions move, and whether it be in intel- 
ligent anticipation or not, the fact remains that a line of good elec- 
trical supply Debenture stock has only to present an appearance in 
the market for it to be eagerly snapped up. 

Foremost amongst the Home Railway companies to declare its 
dividend is the City and South London Railway, which last 
Tuesday announced a distribution at the rate of 3j per cent. per 
annum. This compares with 2} per cent. paid a year ago, and is 
the best in the record of the company. It makes 34 per cent. for 
the whole year 1902, so that at the current price of 76 the stcck 
looks decidedly cheap. Of course, the favourable character of the 
last six months for short-distance traffic has to be borne in mind, 
but after making all allowances the result achieved is excellent, and 
the proprietors in this pioneer electric line deserve congratulation 
upon the dividend for the year. It forms a very useful answer to 
the line’s critics in their complaints about over-extension, for all 
the profits could hardly have been made had it not been for the 
Islington part of the undertaking. The Ordinary stock has risen 
to 77 on the announcement. 

Central London stocks remain about the same, the Deferred alone 
advancing a point. Waterloo and City has not materially altered 
ite position. Great Northern and City Preferred “ A " shares are 
8, but Mersey Railway securities are moving up. The Ordinary 
has advanced to 15, and the 5 per cent. Perpetual Preference to 19; 
in both cases the nominal amount is £100 stock. What buying 
there is seems to be inspired by the idea that electrification will 
revolutionise the earnings of the company, but only a confirmed 
gambler would dabble in such counters as the stocks of the Mersey 
Railway. Both Metropolitan Consolidated and Metropolitan Dis- 
trict have experienced a sharp jump during the week. 

Chelsea Electric Supply shares keep their price at 54, undis 
turbed by the meeting held on Wednesday to confer as to what 
should be done by way of getting rid of the founders’ shares in the 
company. Of these there are at present 500, one moiety having 
been issued as fally paid to the contractors, and the other half to 
the original subscribers. Up to the present no dividend has ever 
been paid on these founders’ shares, but the latter have the right to 
one-third of any surplus profits arising in the year after 6 per cent. 
is paid to the Ordinary proprietors. 16 ів just as well that these 
founders’ shares should be extinguished—in fact, they ought to have 
been long ago, but it would seem as though they were at last to be 
exchanged for a security which shall give satisfaction to both 
parties. 

So long as the Metropolitan Electric award remained in suspense, 
the dealers in the market declined to make any price whatever as 
the day drew near for its announcement. Some feeling has been 
aroused over the way in which the award was to be published, the 
company, we understand, acknowledging ite readiness to communi- 
cate the news to the Stock Exchange immediately it became known, 
but impeded by the fact that it was the place of the Borough of 
Marylebone to take up the award. Consequently the company lay 
at the mercy of the borough in regard to the moment for making 
the declaration to the Stock Exchange and ite shareholders. 

Globe Telegraph and Trust shares are to receive their usual 
interim dividends, and the price of the Preference shares keeps 
about the same as before, while the Ordinary are a fraction easier. 
The Eastern group in the telegraph market remains steady, there 
being very little doing in the stocks. Nor do the Anglo-American 
trio move, despite the near approach of the time when the anxiously- 
awaited dividend announcements shall be made which are to deter- 
mine not only whether the Deferred stock is to have anything at 
all, but whether the Preferred Ordinary is to get ite full 6 per cent. 
for the year 1902. 

National Telephone stocks display a slight indecision as to their 
future course, but the Preferred is a point harder, and the first 
Preference shares have risen 4, although, curiously enough, the 
second Preference shed the same amount. Probably an explanation 
is to be found in the suggestion that holders of the second Prefer- 
ence are selling with a view to an exchange into the first Preference, 
there being so small a difference in the prices of the shares. 

Amongst the out-of-the-way descriptions, a further rise has lifted 
River Plate Lighting and Traction Debenture stock to 80, the 
advance underlining favourable suggestions put forward in this 
column about the stock a few weeks ago. Those who picked it up 
at that time can safely keep the investment for a further improvement 
in value. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ; ; Business done 
Present | ог Dividends for the last Closing Closing week ended 
NAME. Quotations Quotations 
Issue. а three years. Jan. 7th. Jan. 14th. —Á——— 
1000. 1901. 1902. Highest Lowest 
67,100 | African Direct Telegraph, 4 % Debs. be "tax .. | 100 as a fe 96 —100 xd| 96 —100 "- HA 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to ‘25,000 _ Иш ол T 10 © 25 - 24— 84 24— 54 ks is 

119,700! Do. do. 5 % Debs., Nos. 1-40 1280 Red. • w 100 „ Si 70 — 80 70 — 80 ee 8 

788,440 | Anglo-American Telegraph .. "LM .. | Stock | 849% 618 x: 48 — 51 45 — 21 4s ih, 
3,105,580 Do. do. do. 6% Pret. 3 as " - ..| Stock | 6 6% 90 — 92 90 — 92 913 90? 
3,105,550 Do. do. do. Deferred oy i^ 59 - .. | Stock | 5s. дв. 8 — 84— 9 84 s 

44,000 ! Chili Telephone, Nos. 1 to 44,000  .. De 2 i ыз A 5 6 96 5 «5 4 — 4 4 — 4 

13,833,800$ | Commercial Cable .. .. | $100 89 | 8% 170 —180 170 —180 
1,841,209 Do. do. Sterling 500 year 4 4 % Deb. Stock Red. 2 .. | Stock m я 93 — 95 xd| 93 — 95 914 93 
16,000 | Cube Telegraph .. РИ { $a E 10 44396 4% 5— 6 5— 6 А 
19 = e „10% Pret. m is Ет os ie n: s 0 a Ys s pue" us p^ 
` rect Spanish Telegrap "o si is vis 4% 4% oh . 
6,000 Do. do. 10 % Cum. Pref. sa T à “2 b a M v 7— 8 7 — 8 Vat £i 
60,7101 | Direct United States Cable 20 8196 8196 ТР 91— 104 10 — 104 104 10 
92,800! | Direct West India Cable, 44% Reg. Deb., within Nos. 1t to 1,200, Red. 100 va sa 28 98 —101 xd 98 —101 ii at 
4,000,000 | Eastern Telegraph, Ord. Stock i vé Stock | 7% | 7% x 115 —120 115 —120 1184 | 115 
1,955,565 Do. 34 % Pref. Stock 23 3 ..| 100 ‚> a Di 89 — 92 89 — 92 m$ 2 
е н esee camur т d Ga Тс соп UI qx T | с | усш | о-и | na| do 
" astern Extension, Australasia, an a Tolegrap zá ss ss 114 0— 1 18 

320,000: Do. 4% Deb. Stock Btock "n A M 107 —110 107 —110 107 1054 
800,000 | Eastern & South Ап Tele., 4% Mt. Db., Nos. 1 to 8,000, red.1900 | 100 ni 955 m 99 —102 99 —102 5% .. 
200001 Ро, ао nd Reg. Mort. Debs. (Mauritius Sub.) 1 0 8,000 | 2 „„ 99 105 % 1 mi „ 

7 o e egrap an ee ee ee ee 0 ee 84— +. 

180,042 Do. do. i" Pref. ei ie - з 24 10 Ке 85 2x 18 — 184 124— 194 1218 ii 
150,000 | Great Northern Telegraph, of Copenhag 10 16 15 9, i: 95 — 26 21 — 26 o | 23 

66,9001 Halifax and Bermudas Cable, 43 % lst ^ Mort. M 155 | 100 ЛЕ " Ра 98 —101 xd 98 —101 К , 

17,000 | Indo-European Telegraph ss es 25 10% 110% ЕТА 88 — 42 88 — 42 gs a 
100,000! | London Platino- Brazilian Telegraph, `6 % Debs. .. . «+ | 100 vé si 855 101 —106 101 —106 - v 

72,680 ! Montevideo Telephone, Ltd., Me Nos. 1 to 72,680  .. T is 1 "^ 5 ei i- à iu "S 

86,492 Do. do. 5 % Pret., Noa: te 99,993 ж: ols 1 = $5 1 1 

1,983,833 | National Telephone, Pref. Stock .. 22 ia А ..| 100 5% 5% 95 — 97 96 — 98 a 361 
1,966,667 Do. do. Def. Stock c же x. 14100 60 | 64xd 72 — 74 72 — 74 78 724 
,000 Do. - do. 6 % Cum. Ist Pref. vs xs v T is 10 6 ф 6 124— 184 13 — 14 Ay 

18,000 Do. do. 6 % Cum. 2nd Pref. .. d xa M : 10 6 6 12 — 18 п 163 191 ‘ 

250,000 Do. do. 15 Non-cum. 8rd. Pref., 1 A о 5000 ia ded 5 5% 5 53— 58 
2, 000, 000% Do. do. Deb. Stock Red. ә .. | Stock 426 84 98 — 96 xd| 93 — 96 

600,000 Do. do. Deb. Stock Red. T ..| 100 4 4 5 101 —105 99 —108 1014 101} 

171,504 | Oriental] Telephone С Elec. Nos. 1 to 171,504, fully paid mm d 1 6% 6 1— 1 1 vu 
100,000! | Pacific and European Te 4% aa Debe, 1 to 91009 ad ..| 100 vs v 97 —100 97 —100 e 

11,889 | Reuter's . ds А sa i 8 5% 5% 74 7% а 

8,808 | Bubmarine Cables Trust : PA £s ku es .. | Cert. ES А 110 —120 110 —120 we 

§8,000 | United River Plate Telephone ix 5 1% 7 96 sa 5 — 64 xd 5 — bà 3 T 

40,000 Do. do. 5 % Cum, Pref., Nos. 1 to 40,000 Y. 5 m ia P 44— 5 ха 44— 5 4 48 
179,947: Do. do. 5 % Debs. . $^ .. | Stock T Я si 100 —108 ха | 100 —108 bs is 

15,600 | West African Telegraph, Shares i 55 10 is - ae 8— 4 8— 4 ss sy 

80,008 West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . 24 $a - vs 0- 1 0— 4 ak s 
150,0001 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 m es as 90 — 99 xd 96 — 99 v " 
267,930 | Western Telegraph, Ltd., Nos. 1 to 207,980 a a 10 " 96 7 96 es 11— 11 11 — ll пд 11 

75,0001 Do. do. 5 95 Debs. md series, 1906 8 s ..| 100 b. S е 100 —108 ха | 100 —108 i 5 
gx T Dou des. M pen Stock Red. rS vs is 100 ix e 5 97 —100 ха| 97 —100 P vi 

А est In and Panama Telegrap - ss 1 os 20 A A- ^ 

94,563 Do. do. do. 6 9 Cum. 1st Pret. — ..  ..| 10 E к ie iC й uO H А » 

4,669 Do. do. do. 6 % Cum. 2nd Pref. s is 10 855 МЕ i» 8— 4 8— 4 si - 

80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1, 800 ..| 100 is x T 98 —101 xd| 100. 108 т “+ 

| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 | British Aluminium 7 «€; Cum. Pref. . m T z 10 | 54 , = 8— 4 8 — 4 zá з 
800,0001 Do. do. 5% Ist Mort. Deb. Stock Red. 1 T .. | Btock s 76 — 80 | 75 — 80 - 2 
100,000 British Electric Traction „ 10 | 9% | 9% 193— 1 1 13 1215 1911 
100,000 Do. PER 6% Cum. Pret. ju es 10 ex : 11 1 11 191 251 12, 
600, 000. Do. 5 Perpetual Debenture Stock ©» .. > Stock is ps 194 —127 194 —127 1 124 
100,000 | British РТТ Wire Ord. . es ih 5 15 10 Гай 8 T ей 
100,000 Do. do. 6% Cum. Pret. vs e i 5 ни zs 6 d dd . 

60,000 | Do. do. 49% lst Mort. Deb. Rel.. 100 | < E | 105 —108 | 14 18s к 

50,000 |{Browett, Lindley & Co. (1899), Ord. .. 4 VE. ux Chm- deeds «Ed 8 96 x 12/6 to 18/6 19/6 to 18/6 " А 

50,000 iff Do. do. 6% Cum. Pref. .. 2 К t^ £1 6% xs 16/6 to 17s. 16/6 to 17s. i ix 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . : T m 2 Бо, Nil * : i— 1 1— if = 
150,000 Do. do. Non-cum. 6 % Pref. - Vs Ks 2 6% 89$ í 1— 1 | 1— 1 es 
195,0001 Do. do. 44 % Perp. Deb. Stock. Stock " 100 —103 100 —103 к 
125,0001 Do. 4 % Perp. and Deb. Btock .. tee. s | 98 — 98 | 93 — 98 е 

85,000 Callender's Cable Gonsttustión 58 85 zs Mi T ва 5 | 15% |W% А 14 — 15 | 14 — 15 T 

40,000 Do. do. do. % Cum. Pref. ms b at "m Я bà— 6 xd 51 

90,0001 Do. do de. 49 9 lst Mon. Deb. Btock Red. Stock » | 108 —112 ха; 108 —112 108 

1,860,014 | Central London Railway, Ord. Stock .. | Btock |! 4 | 107 —110 107 —110 1 105] 
494,093 Do. do. 4% Pref. Btock . - s i .. | Stock Pe 4 à 106 —108 | 106 —108 1 105 
491,993 Do. do. Def. do. .. re oe m .. | Stock a 4% 108 —112 109 —112 T iu 

1,830,000 | City and South London Railway — ..  ..  .. .. <. Stock | 1} 2% | 819 TE 764 |  7641— 773 T 151 

85,000 | Crompton & Co., Nos. 1 to 85,000 ie 8 8 74% vs 2 8 | . 8 85 
100,000: Ро m let Mort. Reg. Debe., 1 to 90001 £100, anå) | | | | .. | 100—105% xd} 101 —106 % | .. 

99,261 | Edison & Swan United Elec. Light, A shares, ‘£8 paid, 1 to 99, e b | 24%, e| | — i | i { ix 

17,189 Do. do. “ A” shares, 01—017,1899.. . 5 219, m 1 2 | là— 2 ; 
344,0281 Do. do. 4 % Deb. Stock Red. 100 bà 73 — 77 xd 78 — 77 А 
100,0001 Do. do. 5% 2nd Deb. Stock Prov. Certs, all pd. 100 4 = | пт—ча 77 — 89 
112,100 | Electric Construction, 1 to 112,100 .. 2 |6% | 6% | 1}— ч 1— 2 

,890 Do. do. 70% Cum. Pref., 1 to f. 39H00 2 ae ee | 2 2 21— 22 

182,000 | Do. do. Perp. 1st Mort. Deb. Block | se ee | Stock SEN | 99 —102 99 102 

000 | General Electric Co. as ), 5 % Cum. Pref. .. 100 | 535 | 53 | | 10— 10) ха! 10 — 104 
900,000 | Do. do. Mort. Deb. | Stock „ 100 —1 00 —103 

85,000 | Henley's (W. T.) Telegraph h Works, Orea. 5 20 90 % | р 17 1 "n 164 

85,000 Do. do. 44 % Pref. Rec s 5 44 ; E 

48,050 Do. do. 4 Kort. Deb. Stock  ..  ..| Stock n i 109 —118 109 —113 $ 

50,000 India-Rubber, Gutta-Percha & Telegraph Works $s T 10 10% | 10% 194— 204 xd | 194—720} 193 А 
800, 0001 Do. Ov lend Rail do. Ord. do о. 4 1% 1st Mort. Deb. 100 — ee es AS M 101 0 oe oe 

87,500 |tLiverpoo er way, : ; m - 2 10 1 id 58 — 53 ae га 

10,000 jt Do. do. Pref. £10 paid oe А - se 10 bla dd 2s 94— 1 4- 1 8 Bs 

7,500 Parker (Thomas), Ltd., Ord., Nos. 1 to 7,5 % ö˖ ům .. No X 10 ie wi 144— 1 144— 1 es 5 
SRosling & Fynn 6 & Cum. Pref. xs vs T ‘a #1 6% 75 vx 19/0 to 20/0 e — ee ix oe 

87,850 | Telegraph Construction and Maintenance. . 12 174% | 0% х: 87 — 40 87 — 40 394 873i 
150,000! do. 4 % Deb. Bds., Мов, 1 itoi, 1500 Red. 1909 | 100 5 vs Y 101 —104 ха 101 —104 ка Es 
540,000 | Waterloo & City Railway, Ord. Stock à . x5 ..| 100 8 96 8 96 25 94 — 97 94 — 97 

t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
§ From Bradford Share List. q From Manchester Share List. 
LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 

Consolidated e Construction and Maintenance, - · | Oldham, Ashton, and ae Electric (£10 „ 18—14. 

National Kleotrio free Wiring, #—1, Do. Pref (210 pd, 10-41. 


Bank rate of discount 4 er cent. (October 2241009) 


"Im. 
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SHARE LIST OF ELECTRICAL COMPANIES —.— —ELECTRICITY SUPPLY COMPANIES. сс 


Closing Closing Business done 
Present Dividends for the 
NAME, otations uotations week ended 
issue. last three years. тон Ith, - 4 an. lth. Jan. lith, 1903. 
1900. 1901. | 1902. Highest. Loweat. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 3 zs Ке " & i— B 5 . 
100,000 Do. 43% 186 Deb. Stock, Prov. Certa. ot n 110 ив 110—118 pe dk x 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 6% 8 96 ee 101— 1 101— 100 T 2 
20,000 do. 7 96 Cum. Pref. 3 re - 10 — 10% - 10— 1 gs sail 22 
50,000 | Charing Cross and Strand Electricity Supply rm ae 9% |10% is — 10 ott 222, 
40000 Do; do “ City U aer k 4t Cum: Pref. E X p 4 54 a 4 si 1 = 
, о. о. “Cit еа ing um. Pref. vx Ре acs xd - . “+ 
350.000 Do. do. 4 of Deb tock Red. owe " = aS uc —105 ar ard 1044 | 1084 
: *Chelsea Electricity Supply, Ord. м | 4 o — i 75 .. 
150,000 Do. t do. i % Deb. Stock Red. Ж - 308 —111 xd 106 —111 1104 : 1084 
70,595 | City of London Electric Lighting, Ord. 40, 001i io, 5908 0% 5 % 103— 11 10 — 11 1013 104 
40,000 Do. Cum. Pret., 1 to ,000 6 X 13 — 14 18 — 14 ES 
400,000 Do. Deb. Stock, Scrip. (iss. at 115) all paid “5% 122 —127 xd | 122 —127 
300,000 Do. 43% 2nd Deb. Stock, Prov. Certs., all paid . = 102 —105 ха | 102 —105 
40,000 | County of London & Brush Prov. Electric Lighting, On. 1—40, 000. . 4 & 4% 84— 94 . 
20,000 Do. do. do. 6 96 Pref., 40, 001—60,000. . 6 12 — 13 12 — 18 
400,0001 Do. do. 44% Deb. Stock, Prov. Certs. (all paid) Red a 109 —112 107 —110 1082 
50,000 Edmundson' s Electrio Corporation, Ord. Shares es | 7% | 7% 64— 7 64— 618 6 
80,000 pe do. 6 96 Cum. Pref. . t ae 6 — 64 6 — 6 
140,000 do. 44% 1st Mort. Deb. Stock | M 107 —110 107 —110 
21,000 Kensington and Knightsbridge Electric, oS icu 1296 |10% 10 — 11 10 — 11 «s T 
90,000 do. do. Debenture Stock КУ 101 —104 101 —104 iN Sr 
110,000 ondon Ё Electric Supply Corporation, Lim ted, Ord. A ды E 11— 51 14— “+ ee 
49,840 Do. do. 6% Pret S — 5 — . 
250,0001 Do. do. do. 4 96 Ist Mort. Deb. Stock Rel, 96 — 98 96 — j T 
100,000 | Metropolitan Electrio Supply, 1 to 100,000 . 6% | 64% 1 1 164— 174 17 164 
290,000 Do. % 1st Mort. Deb. Stock T 107 —112 xd | 107 —112 P 
250,0001 Ix % Mort. Deb. Stock Hed T 98 —101 xd 98 —101 1004 
10,852 | Notting Hill Electric Lighting ex Е € ‘ 1% 6 144— 1 14 — 15 6 
40,000 St. James’ and Pall Mall Electric Light, Ord. . aa kx b 144 1 1 pm 195 ia " 
,000 Do do. do. 7 % Pret. 90,081 to 40,080 1 1 . 
150,000: do. do. 8496 Deb. Stock Red .. | zi ба ғ 97 —100 xd 97 —100 ewe 3 
12,000 Smithfeld Markets Electrio Bupply, Ord. . s “+ + ©» 11— 2} 2— 25 x" 
50,000! Do. do. 4% Deb. "m 80 — 90 80 — 90 at 
65,000 | South London Samp Oe Supply, Ord. pi 8 — 3 — 35 85. 
80,000 | Urban Electric Supply, Кт 4 m GAS 442 
80,000 Do. do. 5% Cum. Pref. M 4 5 4 T T 
110,000 | Westminster mess Supply, Ord. ЕК "m 104% 104% 11 — 12 11 — 12 11 | 118 
28,141 Do. 5 96 Cum. Pref. E - : T 64— 63 61— 6} 65, a 
* EM to Founders Shares. 1 Unless 5 stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, January 14th, | 
owt > 
CHEMICALS, &c. This week. | Last week. Inc. or Dec. METALS, &o. (continued). | This week. Last week. Inc. or Déo. 
a Acid, H drocblorio ... per ewt. 5/- 5/- m g Copper Beet per ton | 287 285 £2 inc. 
а „ Nitric "T v .. percwt. 22J- | 22J. vx g » Rod. .. per ton £67 | £65 £2 inc. 
a „ Oxalic.. ie và .. per cwt. 82/- 82j- ix е $5 (Electrolytic) Bars .. per ton £59 £65 44 inc. 
a „ Sulphuric ae cs .. рег ewt. 5/6 | 5/6 - e ўз ji eets per ton £73 £78 Ре 
а Ammoniac, За] .. рег ct. 42/- 492/- e эз 9 Rod .. per ton £61 £61 P» 
а Ammonia, Muriate (crystal) .. per ton £83 10 £83 10 е ; H.C, Wire per lb. 1а. 7d. 14. inc. 
; .. per ton £80 £80 - f Ebonite Rod si oe .. per lb. 8/- 8J- ^ 
а Bleaching powder . T .. рег ton £4 10 £4 10 is S ji Sheet i е .. per lb. 5 / 5 
a Bisulphide o of Carbon is .. per ton £15 £16 vx n German Silver Wire .. per lb. 1/43 1/44 
a Borax. ; x .. per ton £18 | £18 i5 h Gutta-percha fine .. is .. per lb. 8 / J- gi 
а Benzole (90 15 s ke .. per gal. 7/- 77 xa h India-rubber, Para fine .. .. per Ib. 8/44 to 3/74! 8/8 to 8/104 inc. 
a w 50/90 ) ae . per gal. 5 5/6 $ Iron, Charcoal Sheets... per ton £18 £18 P 
a Copper Sulphate per ton £1710 £17 10 å „ Pig (Cleveland warrants) | per ton 47/1 48/- пе, он 
a Lead, Nitrate P per ton £24 | „ Forgings, according to size per ton From £11 From £11 
a „ White Sugar vs .. per ton £31 281 | З i , Scrap, heavy .. per ton | 47/6 to E ^ о PA 
а Mere ista S, s Berton | % | ёйю | . i „ Wire, galvanised No.8 . per ton 2 10 % 4116 | | 
a Methyla irit . per gal. l / ; ( p 
a Naphtha, Solvent (90% ati60°C). per gal. 5/6 5/6 і g Lead, English Ingot = per ton | £11 126 | 211761 ba. ine. 
a Potash, Bichromate, in casks .. per lb. 8d. 8d. 5 9 ^ ü heet .. рег ton £18 rs 
a "T Caustic (75/8096). . .. рег ton £24 £24 : т Manganin Wife No. 28 .. per lb. 8/- 
a Bisulphate e... per ton | #35 . £85 I g Mercury per bot. £8 15 28 15 | 
a Shellac à - .. percwt. 180/- 180/- | ‘ d Mica (in ginal cases) small . per lb. | 8d. to 9d. | 3d. to 9d. 
a Sulphate of Magnesia bà .. per ton £4 10 £410 | И ji 5 » medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed 8 .. рег ton 46 5 46 5 | b. " ,, $5 " large .. per lb. 3/3 to 7/3 | 3/8 to 7/8 
a ys о Я .. рег ton £5 10 £5 10 v | p Phosphor Bronze, plain castings per lb. ; 114d. to 1/2, 114d. to 1/2 
a Lum . per ton £5 £5 xe "op „ rolled bars &rods per Ib. 1/- 01/8 | lj- tc 1/8 
a Soda. Caustic (white 70 * .. per ton £10 15 £10 15 T p ўз кре perlb. | From 1/2 | From 1/2 
a „ Crystals .. per ton £8 £8 са o Platinum р per oz. £4 £4 
a „ Bichromate, ‘casks. . .. per lb. 24d. 24d. Ме p Bilicium Bronze Wire . per 1b. 9d. to 1/ | 9d. to 1/- 
. 4 Steel, Magnet, ace'd’g to dese! p n per ton £58 £68 
METALS, &c. E ou » in bers rom Ld ио 
; IU р 
b Aluminium Ingots, in ton lots .. рег ton £148 £148 "^ 9 Tin, Block .. NE i per ton | | to £130 to £127 } £8 inc. 
b m Wire, in ton lots .. per ton £224 £294 à» g „ Foil .. per lb. | 1/6 1/6 ©» 
b Sheet, in ton lots .. perton £191 £191 s ^ , Wire, Nos. 1 to 16 . per lb. 1/74 1/7 4d. inc. 
p Babbitt's metal ingots per ton | £40 to £180| 440 to £180 "* p White Anti-friction Metals— ns 
с Brass (rolled metal 2" to 12 basis per lb. А й T „% White Ant brand per ton £36 to £60 | £86 to £00 
c „ Tube (brazed) per Ib. i ^ © j Yarns,9/10s Grey Cotton, on sp'is per 1b. 7d. 7d. 
€ „ „ (soliddrawn).  .. per lb. ; : 5 „ 6 lea. Flax .. perib. | ; x 
c „ Wire, basis.. Vs .. per lb. 24. г е jJ » 8 B ply 10 Ibs. Russian per lb. 4 14 
: Copper Tubes (brazed) .. .. per lb. М i. 285 j » Russian, single. per lb. | А 
(solid drawn) per lb. i ; e j » 180 ibe. Jute rove per ton 411 | £11 
; Copper Bars (best selected .. per ton 467 £65 £2 inc. k Zinc, Sh't (Vieille Montagne bnd.) per ton Na £28 | £28 А 
5 ee ане 
е Вгі uminium Со., А А essrs. James speare. ; А m Messrs over А 
оно c Messrs. Thos. Bolton & Sons., Ltd. Sonica he j^ Messrs. Edward Till & Co. iere n Messrs. P. Ormiston & Sons. 
PP У | а Messrs. Е. Wiggins & Sons. PP i Messrs. Bolling & Lowe. supp У | о Messrs. Johnson, Matthey & Co., Ltd. 
e 3 Frederick Smith & Co. j Messrs. Walter H. Hindley & Co., Ltd. ` р The Dr Bronze › Company Ltd. 
26 "(TRAFFIC ‘RECEIPTS. 
Receipts for Miles | Receipts for Miles 
the week. Total to date. | open. ! the week. Total to date. | оре, 
Co TW 8 co Week .— é 
ВР ending | Inc. or Ino. or This Last % SS ending | Inc. or Inc. or This Last 
9 e $ . | . » . 
Am'nt. deo.“ Am'nt. deo.“ |year. year. S, | | Am'nt.| deo. | Am nt-| dec.“ year. year. 
yO 
Blackburn Corp. Trys. .. | Jan. 9 676 | + "8 | 83,786 | + 4,845 "i ri £ B.E.T. Co. „ | £ £ £ £ 
Blackpool and Fleetwood | ,, 10 192 | + 48 2 50 7 S Southport Jan. 2, 258 | 4196 13,909 | + 4,901 02 
Bristol Trys. & Car. Co. ,, 9 4,847 | +824 — = 28 | 28 8 South Staffordshire. . s 2 797 | + 12 | 89,848 — 1,661 | 214 | dag 
British Elec. Trao. oe t— | Ё . Swansea. " К » 2 494 | + 56 | 25,000 + 1,651 Ug 
Вагпвјеу.. .. 2 187 — 1,400 — — — 8 Taunton . we wel ay. 22 60 | — "| 8,858. — 389 1 = 
Devunport „ 2| 878 |— 17| 22194| 4 1,185| 5 | 5 SR Tynemouth .. ..|_„ 2 2:9 | +14 | 15,48 | + 2,217 % 
Datis? Stourbridge 5» 2 800 | +163 | 39697 | + 5,057) 1 19 Fe eston-super- Mare.. | Dec. 81 37 — 5,626 — — 
Gates » 2 972 | +261 | 40,778 | + 8,577 1 < О Wolverhanipton Dist.| Jan. 9 892 | 4270 | 12,284 | + 8,097 | 10 24 
Gravesend— Northfleet » 2 194 — 4,455 — — 4j Central London Railway „, 10 6,967 | +303 | 13,650 + 878 6 ө 
Greenook—P%. e "n 522 | + 61 26.060 +18,59 | 7 74 Б City and 8. London ack » 11! 8,411 | 4877 6.848 + 688 o£ 
Hartlepool ae * 2 949 | + 23 | 18,181 | + 1,874 x; Doncaster Corp. UN —\ ЕЕ == a ы; 
Kidderminster . А aw » 2| 10 |417 6,414 4 © Dover Corporation . „ 10 182 | + 2 8 8 
Merthyr . e e| m 2,018 | 1| 1040 — 1,796] 8 | 8 $ Dublin United Trys. „ 9| 4,335 | — 10 46 40 
Middleton. se — Оуу, 2 278 — 11,545 — 84 | — g East Ham Tramways .. » 8 478 | +148 5 
Oldham—Ashton © „ 2 52 | + 88 27,939 | + 1.762 8 8 8 Glasgow Corp. Trys. .. » 10 | 19,025 41, 186 62 43 
Poole as T 3» 262 | + 90 | 18,478 | + 212 — si Liverpool Overhead Ry. | „ 11 | 1,502 | + 49 eg | 50% 
Potteries e. e|. 2 1.545 | +145 | 79,887 | + 5,640 *  Newoasile Corp. Te » 8| 2,940 — ab | 62 
Rothesay eo ee e [1] 2 | 18 + 24 9,061 + 667 — — Sunderland Oorp e [T] 4 1,217 — 60 173 "m 


i m 
Vid 


Vol 52. No. 1,319, JANUARY 16, 1903.] 


THE ELECTRICAL REVIEW. 


117 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 
By Dr. J. А. Fuemina, M. A., F. R. S., Member. 
(Abstract of Paper read December 11th, 1902.) 


(Continued from page 76.) 


Bronx proceeding to discuss the special difficulties connected 
with the photometry of arc lamps, it may be well to describe the 
arrangement which the writer has found in tice to work well for 
determining the form of the polar curve of luminous intensity of 
arc lamps. 

Owing to the unsymmetrical distribution of light from an arc lamp, 
it is more important than in the case of the incandescent lamp to 
determine the laminous intensity in different directions, and to set 
these out in the form of a polar curve, the radii of which represent to 
scale luminous intensity. Various devices have been used for this 
purpose, but a convenient arrangement is as follows:— On asuitable 
base is erected a wooden gallows about 9 ft. high and 3 ft. wide. From 
the top of this, the arc lamp to be investigated is suspended. In the 
two uprights of the gallows are two openings through which pass brass 
tubes or hollow bearings, to which is connected another rectangular 
frame, as shown in the diagram (see fig. 6). The lamp is placed so 
that the arc 4 is exactly in line with the axis of these hollow trun- 
nions. On the outside of one of the uprights is a circular scale of 
degrees, and the swinging frame carries & pointer, by means of 
which its angular position relatively to the horizon is determined. 
The swinging frame also carries three plane mirrors, 11, 73, Is, which 
are set at angles of 45°, and catch the ray from the arc lamp, and 
reflect it down one of the hollow trunnions. The ray, therefore, 
emerges in the same direction, no matter what may be the angular 


A, Arc lamp; E,, Ha, Нз, II, Ig, 1,, Mirrors; р, Photometer disc} 
D, Fox-Talbot sector diso. 


Fia. 6.—Авс ПАМР PHOTOMETER (FLEMING). 


position of the swinging frame. This frame can be so set as to: 


catch a ray coming from the arc at any angle above or below the 
horizon. It is quite possible, by means of a scandard incandescent 
lamp, to determine the total and constant percentage loss of light 
by the three mirrors, at each of which tne ray is reflected at an 


incidence of 45°, and hence to apply the necessary correction to the 


measured intensity of the selected ray. By employing a photo- 
meter and a standard glow lamp, measurements can be made of the 
luminous intensity of the arc in any direction relatively to the 
horizontal plane through the arc. This direct measurement is often 
rendered difficult because the electric arc shifts its position con- 
tinnally, and there is, therefore, a periodic waxiog and waning of 
the lignt in any direction. The difficulty, however, can be overcome 
by photometering the arc against itself, or, in other words, comparing 
the luminous intensity of the ray coming fron the arc ш any 
direction with that of the ray coming off ш а horizontal direction. 
This is accomplished by fixing three other mirrors, Ну, Ha, Hs, to 
reflect round tne ray coming in a horizontal direction from the arc, 
and make it coincide in direction with the three times reflected ray 
coming пош the arc at any angle above or below the horizon. 
In eacn case the ray suffers reflection at three mirrors placed ас 
angles of 45°, heuce tbere is no difference iu the loss by 
reflection, and both the rays a:e weakened in the same ratio.* 
We have then to determine the ratio of the intensities of these 
two rays. One way by which it can be achieved is by employing 
the device, much used by Sir W. de W. Abney, viz., a rotating 
metal disc having sectors cut out of it, the apertures in which can 


* Many forms of arc lamp photometer have been devised, such as 
that of M. Rousseau, in which the ray is reflected from a mirror at 
various angles of incidence, but this requires a correction at every 
angle for loss by reflection. 


be more or less closed up whilst the disc is running ° (see fig. 7). 
If we interpose such & rotating disc with variable apertures in it, in 
the path of the brighter ray or in the paths of both rays, we can 
weaken the stronger ray until the two are of the same intensity. 
By the use of & Foucault or Rumford photometer, and a pair of such 
rotating discs, we can accordingly determine the ratio of the 
luminous intensity of the ray coming from the arc in any inclined 
direction to that emitted in a horizontal direction. The question 
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Fic. 7.—Fox-TALBOT-ABNEY VARIABLE APERTURE Disc. 


whether the Fox-Talbot sector disc reduces the intensity of 
& transmitted ray in the proportion of tbe total open sectorial 
angle to 360° has often been raised. Experiments made in the 
Pender Laboratory for the author by Mr. W. C. Clinton support the 
affirmative conclusion generally accepted. 

A single observation, or rather the mean of a number of observa- 
tions, taken against a standard glow lamp will enable us to 
determine the mean absolute horizontal luminous intensity, and 
hence the polar curve of luminous intensity can be plotted out. 
In taking the absolute luminous intensity of the arc, the most 
convenient standard to use is the glow lamp of the large bulb 
pattern, which is worked at an efficiency of 24 watts per candle. 

There is no reason why manufacturers of arc. lamps should not 
furnish on demand the polar curve of luminous intensity, because 
such acurve at once enables us to determine the mean spherical 
candle: power, and also the illumination on the surface of а road- 
way, due to the arrangement of any number of such arc lamps at 
known heights and distances. The geometrical constructions for 
doing this are tolerably well known, but it may perhaps be icon- 
venient to give them here. 

Let 4 (see fig. 8) be an arc placed on a post x a standing ona 
roadway x у. It is required to determine the illumination at any 
point P. Draw the line 4 P, and round a set off the polar curve of 
candle-power of the arc as determined experimentally. Leto mr 
be a semicircle just touching this polar curve. On the other side of 
the line x 4 and on the base а > describe a rectangle k FGH of 
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Fia. 8.— ARC Lamp POLAR CURVE OF INTENSITY AND HORIZONTAL 
ILLUMINATION CURVE. 


which the side к r is equal to the maximum radius vector of the 
polar curve. Draw the horizontal line through a, draw a line B D 
vertically through B, and through Q where 4 P intersecte the semi- 
circle draw Q C horizontally and prodnce it to L, setting off a length 
C L equal to a в. At P set up P M perpendicular to х у, and make 
P M equal to the quotient of вр divided by (A р): This can be 
доле at once by means of a slide rule. 

Then if А B represent to any scale the luminous intensity of the 
arc in the direction of a P, M P will represent the horizontal illu- 
miaation on the roadway at P. 

If other radii of the polar curve are drawn and the same con- 
struction followed out, then the extremities of all the lines similar 
too L will define a curve a L в, called the Rousseau curve, which 
has the property that its mean ordinate F N is the so-called mean 
spherical candle-power of the arc; Similarly, the upper ex- 


* This method for weakening a ray of light in a kuown ratio was 
originated by Mr. Fox-Talbot, whose name is well known in con- 
nection with the development of photography. 

БЇ See La Lumière Electrique, Vol. xxxvii., p. 416. 
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tremities of all lines like P м define a curve x м y, the ordinates of 
which define the illumination on a horizontal surface. 

Accordingly, if we have the polar curve of luminous intensity of 
an arc when included in its globe, we can, by means of a simple 
geometrical construction on the drawing board, set out & curve whose 
ordinates represent the illumination produced on a roadway by any 
number of such arc lamps placed at any distances and at any 
heights. For the illumination produced by all the lights is the sum 
of the separate illuminations. As a general rule, it will not be 
necessary to consider more than the two adjacent arc lamps in 
obtaining the resultant illumination. We are able, therefore, to 
set out a curve along a line joining the base of the two arc lamp- 
poste showing the maximum, minimum, and mean illumination in 
candle-feet, or any other similar units, on the roadway, and decide 
exactly as to the proper heights and distances of the arcs to obtain 
a given result. 

If the polar curves of luminous intensity of arc lamps of various 
descriptions are available, they enable us to make a comparison 
between them as street illuminante when arranged in any suggested 
way, without further experiments. Manufacturers of arc lamps are 
not, however, in the habit of furnishing this very necessary 
information, but there is no reason why they should not do so, just 
as makers of engines furnish an indicator diagram for an engine. 

With this polar di at hand we have the means of pre- 
determining the effect of any proposed arrangement of open or 
closed, direct-current, or alternating-current arcs, arranged at stated 
distances or on posts of stated heights. When once the lamps are 
in position, an illumination survey can be made by means of an 
illumination photometer, and extensive researches of this character 
have been carried out in past years by Sir W. Н. Preece and Mr. A. P. 
Trotter.^ What is required, however, is a means of predeter- 
mining the illumination before making expensive experiments. 16 
is usual in these surveys to calculate or to measure the illumination 
either on the pavement surface or at a height of about 4 or 5 ft 
above the pavement. The measurement most required is that of 
the illumination on a horizontal or vertical surface abont 5 ft. 
above the pavement or road surface, because it is on the illumina- 
tion at this point that our ability to distinguish objects in the street 


depends. 
(То be continued.) 


ON ELECTRONS, 
By Sm Ошукв Lopar, F. R. B., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued frem page 78.) 


INCREASE OF INERTIA DUͤR TO VERY Rapip Motion. 


But now arises the question whether the distribution of charge 
on a charged body, together with its lines of force, will remain con- 
stant and unaltered while the body is rapidly moving; because if 
the distribution of lines of force is altered, then perhaps the inertia 
due to their lateral motion may be altered too. 

Thus, for instance, imagine that the lines of force of a body in 
motion became more concentrated towards the axis or line of 
motion; the effect would be at once to diminish the lateral com- 
ponent of their motion, thereforeto diminish the magnetic force 
which that lateral component causes, and thus to diminish the 
apparent or electro-magnetic inertia of the moving charge. 

On the other hand, if the lines opened out and became concen- 
trated towards the equator, or plane normal to the line of move- 
ment, then a greater component of their motion would be of a kind 
suitable to excite a magnetic field ; moreover, since both the fields 
would by this concentration increase in intensity, the whole trane- 
mission of energy (v EH) would be greater, and the inertia would 
apparently increase. 

Thus, then, it may be possible that electric inertia may depend 
in some fashion on speed, a thing unknown in ordinary mechanics. 
Ido not вау that such dependence must be untrue in ordinary 
mechanics ; on the contrary, I feel reasonably sanguine that it will 
be found true for matter moving sufficiently fast, and that it may 
even have a practicel influence on some exceptionally rapid move- 
ments in astronomy. But however this may be, there is no doubt 
that theory points to an increase of electro-magnetic inertia at 
excessively high speeds, and Mr. Heaviside has calculated its 
amount. 

It will be observed that when a charge moves, it generates cir- 
cular magnetic lines of force. Now these magnetic lines are not 
stationary, but are themselves moving at the same rate as the body, 
hence they generate fresh electrostatic lines, i.e., cause an electric 
displacement away from the axis, which displacement is superposed 
upon the original radial displacement (away from or toward the 
centre) due to the charge. 

At ordinary, at even violent speeds, this second order electric effect 
is insignificant, but it is there all the time, and must not be ignored 
when the speed becomes extravagantly high. It rapidly rises into 
prominence when the speed approaches the velocity of light, but 
at any speed much smaller than this such a second order effect i 
vanisbingly small. 


* “The Distribution and Measurement of Illumination," by Mr. 
A. sm Trotter, A. M. Inst. C. E. (Proc. Inst. Civil Eng., Vol. 110, 1891- 
1892). | 


Its effect will be, as Mr. Heaviside showed, to alter the distri- 
bution of the charge, making it move away from the poles and 
concentrate towards the equator of the charged sphere, when the 
speed is very great, ultimately becoming wholly concentrated 
upon the equator, all the rest of the sphere being denuded when 
the speed attains that of light. And the electric lines of force will 
then opened out into a fan or equatorial plane, like the spokes 
of a wheel which is rushing furiously along an elongated axle, 
the circumference of the wheel representing the direction of the 
magnetic field. 

The magnetic force due to motion can be shown to depend on the 
ratio of the speed of the motion to the velocity of light, u/v. The 
secondary electrostatic foroe due to the motion of this magnetic field 
likewise depends on the same ratio. Hence the second order dis- 
turbance of the original uniform electrostatio fleld will be of the 
order u?/v?, and whenever we can afford to neglect quantities of this 
order, the distribution, and therefore the inertia, of the moving 
charge continue practically constant. 


A B 

A is the charge, А в its line of motion, and 4 к its electric force in a certain 
direction when stationary; E r is the magnetically induced electric 
component due to the motion, and a F is the resultant electric force which 
replaces the original foroe, А E. The magnetio force to the motion of which 
E F is due is perpendicular to the paper, and is itself caused by the motion ; 
hence Е iig is а small quantity of the second order, for speeds distinctly less than 
that of ligbt. 


But when its speed of motion begins to approach the velocity of 
light, say, even no more than one-tenth of that speed, then a dis- 
turbance of 1 per cent. is to be expected, and something like a 1 per 
cent. increase of inertia must occur. 

The complete investigation makes the inertia infinite when the 
speed reaches that of light, but there is probably no need to press 
this to extremes; clearly, however, the inertia will then be very 
great, and possibly therefore it may always be impossible to make 
thatter, or at least charged matter, move with a speed greater than 
that of light. There may be ways out of this, however, just as it 
is possible for a bullet to move through air with a velocity greater 
than that of sound. This is managed by the violent adiabatic con- 
densation of the air in front of such a bullet, the effect being to 
raise the appropriate velocity of sound to the required value. 

If there is any way out of it in the case of the ether, however, it 
is not likely to be this way. 

It has been shown both by Mr. Heaviside and by Prof. J. J. 
Thomson that if the speed of motion is ever greater than that of light, 
the fan, or radial plane of lines of force bends backwards, and becomes 
a conical surface, gradually closing up as the speed increases—an 
effect singularly reminiscent of the conical pulse travelling with a 
sufficiently rapid bullet, and demonstrated in Mr. Boys's bullet 

ho hs. 

E No owl speed which can be conferred upon matter is sufficient 
to bring this latter effect into prominence. The quickest available 
carriage is the earth in its journey round the sun, 19 miles a second, 
or 60 times faster than a cannon-ball; but the earth's velocity is 
only the 15355th of the speed of light, and consequently any spurious 
inertia due to its orbital motion is only one part in a hundred 
million; and even the accuracy of astronomy could not display any 
effect of that order of magnitude. 

There are stars which move 200 miles a second, but even these 
have only one-tenth per cent. of the speed of light, and the excess 
inertia will be only 1 part in a million. The only known place 
where charges or charged matter move at speeds greater than this is 
in a vacuum tube. There the cathode-propelled particles are flying 
20,000 miles a second or one-tenth the speed of light, and they may 
have 1 per cent. excess inertia; or more if they can be persuaded to 
go still faster. 

The substance of the above digression on the effect of rapid motion 
was written in connection with the Liverpool meeting of the British 
Association in 1896, and was communicated orally and very briefly 
to Sec. A in a discussion on the mechanism of the production of 
X rays; for I then thought that unless great speeds sufficient to 
disturb the static field were reached by the cathode particles they 
would not serve as efficient producers of the rays when suddenly 
stopped ; but the matter has been gone into more fully now, and not 
only Mr. Heaviside's Vol. 1 of Electro-magnetic Theory,” p. 57, 
тау be referred to, where the circumstances of sudden stoppage of 
a charged body moving with the speed of light are illustrated, but 
also a paper by J. J. Thomson inthe Philosophical Magazine for 
February, 1898, dealing powerfully with the more general problem. 


APPENDICES TO PART II. 
APPENDIX C.—ON ELECTRICITY AND GRAVITATION. 


Referring back to an article of mine in the Philosophical 
Magazine for November, 1882, page 358, we find the fandamental 
and necessary relation between constants stated thus, where м 
shall stand for magnetic pole and y for Cavendish's gravitation 
constant 

%K = м?/д = у тї = № Г, 
1 being force and “ being length. 
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If it is now going to turn out that a mass is composed of electric 
charges, it might seem:asif e and т were quantities of the same 
nature, and were only numerically conneoted, whence it would 
follow that K and y were of similar kind ; in other words, Faraday’s 
dielectric constant would become closely related to Cavendish's 
gravitation constant, and weight as well as mass would be traced to 
electricity. Bnt such a deduction is unwarranted ; there is nothing 
to prevent essentially different properties of the ether being 
involved in the two kinds of force—gravitative and electric. 

As to the nature of the gravitation constant itself we have 


_ FR. P _ wv! . sq. of velocity _ energy/mass 
Sn mè mji linear density mass/length ` 


It is clear that if gravitation is in any sense of electric origin, it 
must be a second order disturbance superposed upon the main 
electric effect, and be independent of sign. It wonld, in fact, 
depend upon et. For the gravitative force between two electrons at 
distance r would be 

т? y ( 2e y 


ү = ү ri mE 


The electric force between the same two electrons at the same 
distance is 
EE I 
Therefore the ratio of the gravitative to the electric force at any 
distance is constant and. equal to 


Ii 4и?КУу à 4uy? — 2y F 

= meme OS ee cm ‚ Fo, 

F3 9a? ga. vt 
where ғо is the electric force between electrons in contact, and v is 
the velocity of light. 


Numerically this ratio of the two forces is 


71 = m 2 1 1 )- 212 

Fa РУ (5 ) 9 x 10“ x 15 x 10! (тё . 
so the electric force exceeds the gravitative as much as the globe of 
the earth exceeds in bulk an ultra-microscopic object. 

When there is an agglomeration of electrons of opposite sign 
their electric influence at a distance disappears, but their gravita- 
tive influences are simply added. Во with 102 mixed electrons in 
each of two bodies at any distance apart, the gravitative force 
between them will equal the electric force between two single 
electrons at the same distance. 

In my 1885 report to the British Association on electrolysis, page 
745 of the Aberdeen volume, the following statement is made :— 
‘If the opposite electricities were extracted from a milligramme of 
water and given to two spheres one mile a those two spheres 
would attract each other with a force equal to the weight of 12 
tons." 


— — 


APPENDIX D.—DrTMENSIONS OF ejm RATIO. 


The reciprocal of the electro-chemical equivalent of a substance 
e/m may be expressed as regards dimensions in several ways, one of 
which exhibits it as a certain large numerical multiple of / (ку), 
the geometric mean between Faraday’s dielectric constant and 
Cavendish’s gravitation constant. For hydrogen, this numerical 
multiple is of the order 10%; for silver, 1016. 

Another way is obtained by writing 


whence it follows that 
m 


€ 


— 
il 
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i 
, centimetres 
and so ¢/m can be expressed in V панч. 

The artificiality of these dimensions is due to the fact that е and 
т have been conventionally measured in different ways; m is 
measured by ratio of applied external force to acceleration, while е 
is measured. by repulsive force self-exerted on a similar charge at 
given distance. 

If we express » as a density (see Modern Views of Electricity," 
Appendix P), the electro-chemical equivalent comes out as 
expreesible in grammes per square centimetre, that is to say, a 
surface density. 

It is noteworthy that while (Ki) is of the same dimensions as 
1/v, (KY) corresponds to 1/‹, where є is an electro-chemical 


equivalent. 
(To be continued.) 


MULTIPLE-UNIT VOLTAGE SPEED  CON- 
TROL FOR TRUNK LINE SERVICE.* 


By H. WARD LEONARD. 


1и February, 1894, I read a paper before this Institute describing a 
system which I considered applicable to the operation of a trunk 
line electric railway. The essential features of this system were: 


* Head at the meeting of the American Institute of Electrical 
Engineers, New York, November 21st, 1902. 


1. The generation and transmission of a high-tension single- 
phase alternating current, the power houses being placed as far 
apart as the insulation of an alternating-current transmission would 

ermit. 

E 2. 'The entire elimination of sub-stations. 

3. A transformation of the energy upon the locomotive so as 
to secure a voltage speed control for the electric motors, thereby 
obtaining smooth acceleration and efficient control of the locomotive 
at any desired speed and in either direction. 

At that time there were no engineers, so far as I know, who 
agreed with me that these features were essential for the operation 
of a trunk line railway by electric motors. 

Iu the recent past, bowever, many prominent engineers, both 
abroad and in this country, have declared themselves in favour 
of these essential features, and I therefore feel warranted: in 
describing an improvement upon the system I originally proposed, 
by which I can secure the important and now well-understood ad- 
vantages of a multiple control of any desired number of locomotive 
unita. 

The accompanying cut (see next page) illustrates diagrammatically 
one form of my multiple unit voltage speed control as applied to 
two locomotive units for trunk line service. 

The current is generated in the form of a single-phase alternating 
current at as high an E. M. F. as is practicable to-day, say 20,000 
volts. A moving contact leads the single-phase alternating current 
upon the locomotive. If desired, static transformers can be placed 
at suitable pointe along the line of tbe railway, which will reduce 
the initial E.M.F. to any desired lower E.M.F. upon the contact 
conductor. 

In many instances it may be desirable to place upon the loco- 
motive a transformer s' for reducing the tension of the alternating 
current led to the synchronous motor a’, 

A single-phase synchronous motor on the locomotive receives this 
alternating current, and is driven by it continuously at a practically 
constant speed; the current, after passing through the motor, 
being led to ground through a moving contact. This single-phase 
motor 4! drives continually a small exciter к! and also a large 
continuous current dynamo р!, whose field is separately excited by 
the exciter x!, and has in its field circuit a reversing field rheostat 
Bl. The armatures of the propelling motors are connected in 
multiple directly across the terminals of the armature of the 
dynamo pi. The field magnets of the propelling motors м! are 
separately and constantly excited by the exciter Ei. 

y manipulating the reversing field rheostat n!, the current 
through the armatures of tbe motors м! necessary to obtain the 
required tractive effort can be obtained at any desired voltage, 
from the lowest voltage to the full speed voltage, and in either 
direction. 

A perfectly smooth and rapid acceleration can thus be obtained 
with minimum energy from the source of supply. 

The simultaneous multiple control of the several locomotive 
unite is obtained by means of the four'small wires 1, 2, 3, 4, which 
are lead along the train. 

In this cut the operator is supposed to be upon the locomotive I. 
The exciter в!, which is producing a constant E. M. F., has its terminals 
connected to the wires 1 and 2. Across these wires 1 and 2 are 


connected the field windings of all the propelling motors on the two 


locomotives, so that they are all constantly and fully excited. 

The wires 3 and 4 are also supplied by a current from the exciter 
E!, but the reversing field rheostat n! is in the path of this current. 
The fields of the two dynamos р! and D? are connected in multiple 
across these wires 3 and 4 which extend along the train. 

It will be evident that by manipulating the reversing field 
rheostat в, the operator can vary simultaneously and similarly the 
field exciting currents supplied to p! and р?, and that therefore he 
can cause the voltage of these two dynamos to vary in exact 
unisou from zero to the maximum voltage in either sense. Thus, 
the operator can cause the two locomotives to start, accelerate, run 
at foll speed, retard, and reverse in perfect unison, always dividing 
the load perfectly under these various conditions. 

By placing the controller в! in its open position and going to the 
other locomotives, the operator can similarly control the two 
locomotives simultaneously by means of the controller R:. 

By the use of this system I expect to be able to) secure the 
following advantageous features :— 

1. The haulage over existing roadbeds, grades, bridges, &c., of 
very much heavier trains than can be hauled by any steam 
locomotive. | 

2. A material reduction in the cost of maintenance of the 
locomotives as compared with steam locomotives. 

3. A material saving in the maintenance of the roadbed because 
of the absence of hammer blow, shouldering, rocking and skidding. 

4. A material increase in the weight of the train which could be 
hauled around a certain curve by a locomotive having a certain 
weight on drivers. 

5. A material increase in the load which could be started upon a 
certain grade by a locomotive having a certain weight on drivers. 

6. A material reduction in the dead load necessarily hauled by a 


steam locomotive, represented by the part of the steam locomotive 
and tender not on drivers. | 


7. А very large increase in the number of trains of given weight 
and speed which could be operated from a given power house com- 
pared with the series-parallel or cascade systems. Or, to atate this 
another way, a very much higher rate of acceleration with the same 
maximum output from the power house, the same conductors, the 
same weight per train and the same watt heurs per ton mile, than 
is possible with the series-parallel or cascade systems. 

8. As each locomotive unit can be equipped with any desired 
number of driving axles and any desired number of locomotives can 
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be operated under multiple control, the amount of power which can | 


be applied to a single train and controlled by a single operator is 
practically unlimited. | 

9. Fifty per cent. of the energy now wasted on friction brakes 
can be saved in the form of useful electrical energy restored to the 
system. 
710, The first cost of equipment will be very much less than that 
of any system, for equivalent service, which involves the use of 
sub-stations. 


‚ | TRANSFORMER 


| 
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Two LOCOMOTIVE Units with MULTIPLE UNIT VOLTAGE 
SPEED CONTROL. 


11. The cost of baulage per ton mile will be greatly reduced as 
compared with steam locomotives, especially because of the large 
increase in tbe weight of the train which can be hauled. 

12. Difficulties due to electrolysis would be reduced to a minimum. 


Discussion.“ 


Mr. S. F. Dopp: There is one question I would aek Mr. Leonard, 
and that is, what facts he can give us in regard to the weight and 
efficiency of such a locomotive as he describes. It will be im- 
poasible to apply such & system in single or small units, and the 
only field for such a locomotive will be for trunk-line service. Now, 
let us consider a large locomotive like the Baltimore and Ohio 
tunnel locomotive, whose weight is 96 tous. I do not know exactly 
how much waste room or waste weight there is; I do not think 
there is mu^h of eitber. These locomotives are operated by & motor 
generator set which weighs 36 tops; it raises the voltage from 500 
volts to 700 volts. Suppose it generated 700 volts. To develop 
that amount of current it would require about а 750-K w. motor- 
generator weighing somewhere between 50 tons and 60 tons, and 
making the total weight 150 tons. "Thus, it will be seen, for large 
locomotives they would get a weight somewhere in the neighbour- 
hood of 150 tons, which will cut the weight efficiency down less 
than we could expect to have it in electric motors of this style. 

Mr. N. W. SrogkR: Mr. Dodd has struck the nail on the bead. Such 
a system, I believe, will increase the weight of the locomotive far 
beyond what is ordinarily required for the power of the locomotive. 
I believe if you take & large locomotive scarcely any excessive 
weight will be neceseary, particularly if you take into account the 
motors and other necessary parte, and, I believe, if you add to that 
a motor-generator outfit you will have a locomotive which is 50 per 
cent. heavier than it should be. 

Mr. Н. Warp LEONARD: I will not spend any time on the Balti- 
more and Obio locomotives, which, altbough historic, we all know are 
absolutely uncommercial for freight haulage on trunk-line service. 
I think it is likely there is not much room on that particular loco- 
motive for a motor-generator. I know the company which built it 
considered whether it should put a motor-generator on it, and 
apparently it did not find room for it. As to the particular 
question of the effect of the motor-generator in locomotive practice, 
I beg to point out that the best constructed locomotives which have 
been made in recent years are the Decapod locomotives, and these 
have about 50 per cent. of the entire weight on drivers, which is 
put there to secure better power results and to secure larger 
tractive effects. The next difficulty that was met with was that 
they would skid the wheels if the weight on the drivers was not 
sufficient to take care of the power produced, and various com- 
plicated devices have been invented in recent years to shift a part 
of the weight of the locomotives, and endeavour to secure more 
weight on the drivers. It is therefore not only important, but 
really essential, that you get more weight upon the drivers of any 
locomotive, such as I am considering. Furthermore, admitting for 
the sake of argument that the point is well taken that the weight 
hauled is increased by the motor-generator, I still wish to point out 
that a motor-generator would not be designed whose weight would 
compare with the weighta of the motor, or with the weight of the 
motor-generator, which is put in a sub-station. A motor-generator 
employed on a locomotive would resemble closely a generator 
driven by a steam turbine as to size and weight. Members who are 
particularly interested in following the matter further will find 
quite detailed figures as to the weight of a motor-generator relative 
to the total weight of the locomotive in a paper by Mr. Huber last 
March describing locomotives for the Zurich Co. which were built 
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on my system, and which will go into commercial use in the 


. next few months. The present steam locomotive in having 50 per 


cent. of its weight on drivers, could double its present horse-power, 
and such a locomotive would doubtless show great economies in 
the haulage of freight. There is scarcely a railroad in the United 
States to-day that is not struggling with the problem of hauling its 
freight, and what is wauted is a locomotive which will haul twice 
as many tons as are now hauled. The fact that a few more tons, 
50 or 60 at most, are placed ou the locomotive, is entirely 
insignificant when compared with the entire weight of a 3,000-ton 
train. 


EUROPEAN ELECTRIC RAILWAY SCHEMES. 


BRITISH AND AMERICAN PROMOTERS IN BERLIN.—WATER- 
POWER FOB THE SwEpDisH STATE RAILWAYS. 


IT is really wonderful how rumours are started. Only a short time 


ago we were told that the Germans had made arrangements for tbe 
construction of a suspended electric railway in London, and it is 
now eaid that these sentiments have been reciprocated iadepen- 
dently by British and American promoters iu relation to Berlin. 
When the Emperor announced his intention of abandoning the 
famous Grunewald asa hunting field, in order that the woods and 
land might form recreation grounds for jaded Berliners, it waa 
pointed out that the project would only be of advantage if the 
locality could be easily reached by a rapid train service. It was 
thought that this object might be attained by extending the under- 
ground railway from Schoneberg vid Dahlem, to the Grunewald 
and Wanusee, but the Schoneberg local authorities also came forward 
with a rival scheme for establishing such a connection. Though the 
preliminary works in this direction are still in progress, it is said 
tbat an English company has offered to construct and work the 
railway on its own account. In addition to this, it is reported that 
a New York company, with which Aroerican railway promoters are 
associated, proposes to take the matter in hand, and carry out a 
combined system of underground and suspended electric railways. 
This scheme is now under the consideration of the Schoneberg 
authorities, but there is little probability of external promoters 
being allowed a footing in Berlin, whatever may be their 
nationality. 

The project for the construction of a suspended electric railway 
on the Langen system, between the north and south of Berlin, is 
now before the Highways Committee of the municipal authorities. 
It is proposed to build the railway on the circle or loop system, so 
that reversals of the trains at the terminal stations will not be 
necessary. The trains will be formed exclusively of motor cars, and 
the total carrying capacity of each train of three cars will be 150 
persons. Including stoppages, an average speed of 21 miles an 
hour is contemplated, and the maximum speed has been fixed at 
the rate of 31 miles an hour. The scheme provides for the line 
being constructed for a certain distance over the viaduct of the 
metropolitan railway, and as the consent of the latter has to be 
obtained for thie purpose, the Highways Committee has requested 
the Continental Co. for Eiectrical Enterprises—the promoter of the 
project—to submit the permission of the railway, as it would other- 
wise be useless to think of proceeding any further with the plans. 

The Techoical Commission which was appointed by the Swedish 
Government some time ago for the purpose of investigating the 
possibility of working the State railways by electricity has pre- 
seated its report, which is in favour of the conversion. It is sug- 
gested that the current should, for the most part, be generated by 
the utilisation of the abundant supplies of water-power existing 
throughout the country, which are, to a large extent, owned by 
the State. The scheme proposes the construction and equipment 
of 20 power stations from which electrical energy would be dis- 
tributed for the operation of the trains The Technical Commis- 
sion suggests, however, that it would be inadvisable to proceed with 
the scheme otherwise than in a gradual manner, aud that in this 
way the experience gsined in the working of the first railways could 
be turned to profit in the transformstion of other lines to electric 
traction. It is calculated that the capital expenditure on the con- 
version would be very considerable. 

It is announced that the French Orleans Railway Co. proposes to 
substitute electricity for steam locomotion in connection with the 
local train service between Paris and Juvisy. This decision is 
attributed to the favourable results which have attended the experi- 
ments made between the stations of Austerlitz and the Quai d'Orsay. 
With regard to the progress of the Paris metropolitan electric 
railway, it appears that iu dealiag with No. 4 section, it will be 
necessary to acquire the annexes to the Palais Mazarin, belonging 
to the Institut de France, and in appropriating the property for the 
purposes of the railway, tbe Municipal Council will have to pay 
compensation to the State, and also facilitate the reconstruction of 
the annexes. It is now proposed to endeavour to effect an amicable 
settlement of all the questions arising from the matter by the 
appointment of a Commission composed of representatives of the 
Government, the Institut de France, the Municipal Council, and the 
Prefect of the Seine. 

The metropolitan electric railway in Paris is prejudicially affect- 


ing the position of the tramway companies which, with the excep- 


tion of three or four overhead trolley lines, are restricted mainly to 
horse cars. Apart from the original tramway concessions which 
were granted in 1873 to the Seine Department and the City of 
Paris, the State directly sanctioned the construction of tramways 
by private individuals on subsequent occasions, rprincipally before 
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the Exhibition of 1900, At that exceptional time, and in the hope 
of an abundant harvest, the concessionnaires accepted all the con- 
ditions which were imposed in regard to the amounts of the fares, 
the system of traction, and, other matters, but since then they have 
found that under normal circumstances the fulfilment of the con- 
ditions is financially impossible. Hence the three leading tramway 
companies bave asked for a modification of the conditions in so far 
as to allow of an incresse in the fares, and the introduction of the 
trolley system on other lines in the city. 


MORE ABOUT BRAKES. 


Engineering took up the parable of car-brakes in a recent 
issue, and one's first feeling after reading the article is 
identical with the feelings experienced when, having become 
deeply interested in an article on the freckling of crocodiles 
during the equinoxes, one is recommended in earnest 
language to take somebody’s panacea. 

More than two-thirds of the article is taken up by a 
learned disquisition on the difficulties encountered in braking 
a car, and the hopelessness of doing this effectively by any 
method mentioned, while the last portion blandly states that 
the ideal brake from every point of view is the ** Westing- 
house magnetic brake." 

This method of introducing a device which is on its 
trial is highly distasteful, and it is probable that many men, 
hearing of an invention for the first time in this way, might 
cast it from their memories as so much quackery, and so 
delay the more general adoption of something which might 
be of sterling value. 

One is happy to think, after one’s irritation has subsided, 
that the conclusions of the article are substantially correct, 
as one is inclined to agree that the Westinghouse brake does 
solve a troublesome problem very satisfactorily, so far as 
our present experience goes; but one is anxious to hear from 
those gentlemen who have had anything like a year's 
experience of this brake fitted to a large number of cars. 
In that way only shall we obtain reliable information on 
the two most important points after efficiency and prime 
cost—the cost of maintenance and the relative ease and 
certainty of adjustment. 

To some minds the vital objection to the Westinghouse 
magnetic slipper brake is the belief that the rails will be 
worn out prematurely, on account of the necessity of using 
iron slippers. There is, however, an increasing number of 
tramway men who hold that this abnormal wear is purely 
a bogey, which will disappear as completely as the Cock 
Lane Ghost. Another objection, perhaps more weighty, is 
the fact that the brake depends entirely upon the integrity of 
the motors and the electrical connections. 

The claims made for this brake which seem to be of the 
highest importance are: first, that the driver has but one 
handle to manipulate both for driving and the service or 
emergency stops, and he uses up an infinitely small amount of 
muscular energy in its application ; secondly, that if the 
brakes are properly adjusted, it is impossible to reach the 
skidding point of the wheels whatever the condition of the 
rails may be ; and last, that thecar is rather held down than 
lifted up by the action of the slipper, this being an enormous 
advantage over the mechanical slipper, in that there is no 
tendency to derailment, and, still more important, the 
effective action of the wheel brakes is not diminished, or 
affected in any way by the application of the slippers. 

To hold the car for any length of time on a grade, the 


wheel brakes have to be held on by the application of the 


usual hand-brake staff, but this need not be applied till the 
car has stopped dead. 

The fitting of the magnetic brake does not interfere in 
the slightest with the action of the existing wheel-brake 


r. 

The great disadvantage of the rheostatic brake is that the 
motors get such a bad time if the brake is in constant use, 
whereas the magnetic brake calls for very much less current 
for equal braking effects. 

There is no doubt that the elimination of skidding 
will make the driver's life a happier one, and will 
reduce the number of accidents arising from runaways. 


No one who has not actually experienced the sensation can 
know what an amount of determination and faith is required - 
to release the hand-brake in order to stop the wheels 
skidding while the car is going fast down a grade, especially 
when there is another car or some vehicle on the track not 
far ahead. 

It has been pointed out previously in the REVIEW, and it 
will remain true always, that a good driver does not skid his 
wheels; but many drivers are not , and it is 
to them, and to the undertaking that employs them, 
that an effective slipper brake comes as a boon. In the 
words of the article under consideration: —“ Security 
does not lie solely in the brake; it depends far more 
upon the driver, and it is impossible to test his nerves 
and courage by experimenta of this kind. The merit of 
the Westinghouse brake is that it almost eliminates the 
driver from the problem; it leaves him as little to do as 
possible under the circumstances; it makes no call upon his 
discretion ; and it does not subject him to the stress of 
having to abandon his ordinary appliances for controlling 
his car in favour of one of the emergency type." 

It is well to repeat, however, that this device has not been 
subjected to the only real trial, that of life, but it is finding 
favour quickly, and we shall not have to wait long for the 
required information. Meanwhile, we should be inclined to 
caution those who become enamoured of the brake not to 
commit themselves to it too deeply until they know. 


ELECTRICAL CASES IN 1902. 
[From a LEGAL CONTRIBUTOR. | 


THE progress of electricity in its application to commercial 
undertakings naturally leads to the creation of contracts 
between supply company and consumer. The breach of 
such contracts necessarily brings litigation in its wake; 
while supply companies are always exposed, in other direc- 
tions, to claims which sometimes come before the Courts. 
It is not surprising, therefore, to find that the law reports 
for 1902 make mention of а number of cases of greater or 
less interest to the readers of the ELECTRICAL REVIEW. 
Most, if not all, of these have been dealt with from time to 
time in these columns; but it may be convenient, at the 
commencement of 1903, to review the more important 
decisions of the last 12 months. 

The development of electric tramways and the growth of 
the craze for municipalisation has not unnaturally led to 
disputes between private tramway companies and local 
authorities. Coming forward with full Parliamentary power 
to effect a compulsory purchase, the municipality has some- 


‘times experienced a rude check at the hands of some private 


company which is ready to take advantage of any techni- 
cality in order to postpone the day of compulsory purchase, 
or otherwise tie the hands of the municipal trader. Again, 
the esteblishment or laying down of any tramway neces- 
sarily involves interference with the rights and amenities of 
frontagers and others; and cases involving a discussion of 
these rights are of comparatively frequent occurrence. 

In Wilkinson and Marshall v. the Mayor, &с., of New- 
castle (18 T.L.R., 332) an interesting point arose as to the 
meaning of a general clause іп а tramway Act giving the 
company power to lay (infer alia) any junctions which they 
might consider necessary. The plaintiffs were the owners 
of certain property at the corner of a leading thoroughfare in 
Newcastle. The Corporation were empowered by an Act of 
Parliament to construct and work certain tramways in the 
city by electricity. They constructed round the corner of the 
plaintiffs premises а connecting tramline, which, as the 
plaintiffs alleged, was not authorised by their Act, and was 
not shown upon the deposited plans. The near rail of this 
additional connecting line was within 2 ft. of the footpath 
in front of the plaintiffs’ premises, and the plaintiffs alleged 
that this was not only in a source of inconvenience to them, 
but was in contravention of Sec. 15 of the Act, which 
provided that the line should be within a certain distance 
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(much greater than 2 ft.) from the pavement. The 
defendants contended that the line in question, although not 
gpecifically authorised, was in fact authorised by Sec. 7, 
which provided (inter alta) that :—'* The Corporation may, 
if they think fit, lay down, use and maintain . . . the 
tramways hereinafter described with all necessary and 
proper . junctions. . . and conveniences connected 
therewith respectively.” It was contended on the part of 
the Corporation that the line in question was a “ junction " 
within the meaning of this section, and that they were 
therefore entitled to lay it down. Mr. Justice Joyce, how- 
ever, refused to accept this argument. Не said :—“ А 
junction is а joining or union, or, perhaps, in a secondary 
sense, the point of joining. The word is nowhere used in 
the Act in the sense of a junction line or railway.” In the 
result, he came to the conclusion that the tramway had 
not been constructed in accordance with the powers of the 
Act, and held that there must be an injunction against the 
Corporation, compelling them to remove so much of the 
tramway as was not delineated on the deposited plans. Had 
the decision been to the contrary effect, a precedent would 
have been created, giving a tramway company power to lay 
down a piece of line not marked on their deposited plans. 

In the case of the Attorney-General v. the Corporation of 
Bournemouth (18 T.L.R.,.744), an important question 
arose as to the nature of the obligation which is put upon 
tramway undertakers when they are directed by statute to 
* substantially commence " their works before a given date. 
The action was brought by the Attorney-General at the 
relation of the Poole and District Electric Traction Co., 
Ltd. They claimed an injunction to restrain the defendant 
Corporation from constructing a certain tramway on the 
ground that the statutory powers had come to an end by 
lapse of time. It appeared that on August 6th, 1900, the 
plaintiff company obtained Parliamentary powers to work 
tramways between Christchurch and Bournemouth. On the 
same day the Bournemouth Corporation obtained powers to 
establish and work a tramway within their borough, and 
one of the lines so authorised ran along the route chosen by 
the plaintiff company. The plaintiffs, however, were pro- 
hibited from commencing to lay down their tramway at 
once, and their right to do so at all was to cease if the 
Corporation constructed their line over the same route 
within two years from the confirmation of the provisional 
order. Sec. 18 of the Tramways Act, 1870, provides 
that the powers given by a provisional order to promoters to 
make a tramway are to determine if, amongst other events, 
within one year from the date of the order, they are 
not “substantially commenced.” It was decided in the 
above case that the © works," which under the above Section 
must be “substantially commenced 80 as to prevent the 
powers from lapsing, mean physical works forming part of 
.the worksof the tramway, and do not include orders for the 
supply of dynamos and for the construction of electric cars 
for the purpose of equipping the tramway. The Court of 
Appeal, having found that the Bournemouth Corporation 
had not, in effect, substantially commenced tbe works within 
the proper time, granted an injunction restraining the Cor- 
poration from constructing the tramway. The operation of 
the injunction was suspended for three weeks. The moral 
of this cave is that it is not sufficient proof of substantial 
commencement that orders for rails, dynamos, &c., have been 
placed. Physical results must be forthcoming. _ 

The case of the Manchester Carriage and Tramway Co. 
v. the Manchester Corporation and other local authorities 
(18 T.L.R., 779) raised a somewhat intricate question 
as to what are included in the phrase, “ all lands, buildings, 
works, materials and plant,” which is commonly used in 
relation to the compulsory purchase of a tramway under- 
taking. It appeared that the tramways sought to be taken 
over from the Manchester Carriage and Tramway Co. by the 
Corporation were partly owned by the company and partly 
leased to them by the Manchester Corporation. The ques- 
tion was whether, in paying a compulsory purchase price, 
the Corporations were bound to pay for certain depots or 
stations which had been used over the entire system. Mr. 
Justice Bigham, in view of the fact that the depóts and 
plant were suitable to and used for every part of the system, 
came to the conclusion that the price of the depéts should 
be included, and gave judgment accordingly. 


One other tramway case calls for notice. We refer to the 
Dublin United Tramways Co. v. Fitzgerald (19 T.L.R., 
78), which was heard in the House of Lords on November 
27th. "The question at issue was whether an electric tram- 
way company are bound to lay sand upon their track in 
slippery weather, so as to safeguard the traffic. The plaintiff, 
while driving along that part of a street on which a tramway 
was laid, was thrown down and injured. The surface of the 
granite setts with which the street was paved had become 
worn and slippery, and the road authority had given the 
tramway company notice to sand that part of the street. In 
an action against the tramway company to recover damages 
for personal injuries, the jury found that the part of the pave- 
ment for which the company was responsible was slippery, 
and unfit for traffic; that it was a danger and annoyance to 
ordinary traffic, and a nuisance; that the plaintiff was 
injured by reason of the condition of the roadway; that the 
accident was not due to improper construction or improper 
maintenance, but to the omission of reasonable precautions, 
such as sanding, to prevent the pavement from becoming 
slippery, the company being negligent in the omission to lay 
sand. Tbe jury accordingly found a verdict for the plaintiff. - 
The House of Lords have now held that this verdict was right, 
declaring it to be the duty of a tramway company, under 
Sec. 28 of the Tramways Act, 1870, when the pavement of 
that part of the road for which they were responsible became 
worn, 80 as to become dangerous to traffic, to restore and 
maintain the road in good condition either by laying sand 
upon it or by other means. The importance of this case to 
tramway companies who use electricity as а motive power is 
very great. In former days when horses were used on tram- 
ways, sand between the rails was a necessity ; now, however, 
an electric tramway company has to provide sand for the 
benefit of the public who drive along the track. 

We hope to deal with other cases of interest to electrical 
engineers in а future issue. 


THE RELATIONS BETWEEN COMPANIES 
AND LOCAL AUTHORITIES. 


Тнк development of the system of long-distance trans- 
mission of electrical energy so as to supply extensive areas 
from generating stations placed at the most convenient 
sites for obtaining cheap coal or water power, gives addi- 
tional importance to the relations which should exist 
between electric light and power companies and municipal 
authorities. 

It is manifestly impossible for corporations, or urban and 
rural district councils, to attend to more than the internal 
affairs of their respective localities, and no combination of 
local authorities is practicable which could undertake the 
business now being organised by the great electric power 
companies for the supply of the whole country in large 
sections. 

Granting the truth of this proposition, it is essential that 
the municipalities should be associated with private enter- 
prise in securing for their towns all the advantages which 
can be procured by the community from the modern 
developments in the supply of electrical energy. 

The economical limit of electric power stations is not yet 
absolutely defined. It is clear, however, that it extends beyond 
the requirements of the largest cities, at all events for sometime 
to come, for, although the use of electrical energy will naturally 
advance more rapidly іп the future than before its advan- 
tages were so well understood, the necessary alterations must 
prolong the period which must elapse before it becomes the 
universal means for obtaining light and power. 

The comparatively slow progress in the change from the 
old methods of illumination to that which is now admitted 
to be the best, is due to the practical considerations 
involved in changing over from the old to the new ; most 
people would prefer to adopt electric lighting, but the 
alterations necessary for its adoption retard its use, and this 
is still more the case in the substitution of electric energy 
for steam power in factories, and in the working of railways 
and for traction purposes generally. 
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New manufacturing premises or railways will adopt elec- 


tricity as a matter of course, just as architects and builders - 


of houses naturally wire them for electric light where there is 
a chance of obtaining it, but most people hesitate to make 
the necessary sacrifice involved in scrapping their old plant, 
even although they admit that the result will eventually be 
advantageous and ultimately a necessity if they are to com- 
pete with modern improvements. 

In considering the future methods of supplying the new 
agency, all these points are involved, but it is already abso- 
lately established that small towns and communities cannot 
be permanently supplied with electricity from local generating 
stutions, but must for economical reasons form part of some 
large scheme embracing hundreds of square miles of area. 

The possible demand of any city has not yet been calcu- 
lated, that is to say, for example, such a province of dwelling 
houses, manufactories, public buildings, railways and tram- 
ways, as are comprised in greater London, but if electric 
energy were universally adopted, would it amonnt to as much 
as would render its production on the spot more economical 
than if transmitted from a distance ? . 

The evidence given by experts before the Parliamentary 
Committees on the Electric Power Bills, can only be accepted 
tentatively, and we have still to learn what the limit of 
economical production from one centre, and its transmission, 
will be ; but it is already clear that the time has arrived for 
local authorities to enter into cordial relations with the 
private companies who are working vut the great problem of 
supplying electrical energy under the best conditions. 

It is already manifest that the action of many local 
authorities desirons of establishing electricity works as 
municipal undertakings is in the direction of taking the 
energy in bulk from a power company rather than generating 
it locally, thus admitting what is becoming so manifest— 
that the supply must ultimately come from а great power 
station. 

As to whether the distribution of the electricity should 
not also be in the hands of the power company is not yet 
recognised, but there are many economical and practical 
reasons in favour of the control, from dynamo to consumer, 
being under one management. 

These appear to us to be tbe tendencies of the supply of 
electric energy iu the future, and local authorities who 
take a comprehensive view of the question should adapt their 
policy to meet the evident development in the great revolu- 
tion which is in progress in conuection with the methods of 
obtaining light and power. 

Instead of opposing the inevitable, municipalities should 
enter into the closest relations with the companies whose 
enterprise is accomplishing tbe great work, welcoming 


them into their towns with the object of securing all the © 


advantages obtainable at the earliest possible period. 

In view of these great developments, the obstructions 
which the pioneers of the practical application of electrical 
energy meet with in this country is deplorable, fur the Legis- 
lature and the municipal authorities have combined to 
thwart, throttle and taboo the new industry, which is of so 
much importance to the progress of the nation. 

It is lamentable to think that narrow, selfish views and 
personal interests should be able to retard the rapid develop- 
ment of such important enterprises. 

Within the last two or three years, when the advantages of 
a supply of electricity in small towns was already demon- 
strated, the action of the local authorities in opposing the 
necessary grant of powers was supported by a Government 
Department administering the Electric Lighting Acts, 
although the objection was boldly stated to be the 
ownership by the municipality of the local gasworks, 
80 that in order to preserve a monopoly in gas supply the 
town has been deprived of the opportunity of using elec- 
tricity, not only for lighting, but also for supply of power 
to the local factories, ard the encouragement of other 
industries to become established in the town. 

Then how difficu't has been the path of the pioneers of 
electric traction, not merely in restrictions by the Legisla- 
ture, but in the action of local authorities in obstructing 
the improvement, except under exactions almost amounting 
to blackmail. 
~ But it is to be hoped that better counsels will prevail, 
and as the enormous advantages of the employment of 


electric power are understond, a change will take place in 
the relations between the companies and the local authorities, 
which will lead to the more speedy attainment by the public 
of the boon which nature and science have combined to place 


8b their disposal. 


To remove the obstructions to the electric supply indust 
much has to be done by the amendment of the laws whic 
govern it as well as by the enlightenment of municipalities, 
but this will only be accomplished when the conditions of 
economical production and distribution are more fully 
understood, and the public thoroughly appreciate what 
enormous advantages they may enjoy if more freedom is 
accorded to the enterprising companies which have under- 
taken the development of a business so important in its 
possibilities as to amount to & prosperous revolution in the 
commerce of the nation. d | 

We may have occasion to return to this subject again shortly, 
but in the meantime would welcome communications bearing 
on the subject, in order that the problems may be considered 
from every point of view and with all the information at 
the command of those practically interested in the 
question, | 


NEW PATENTS, 1903. 


Compiled e ay tor this journal by W. P. Тномрвои & Oo., Electrical Patent 
Prente, ia, igb Holborn, London, W.C., and a$ Liverpool, to whom all 
inquiries should be addressed. . 


7. “ Improvements in and connected with incandescent electric safety lamps. 
F. H. Нил. January lst. 

10. “Ап improved automatic suspension and contact appliance, for electric 
arc lamps, and other apparatus, requiring to be raised and lowered." J. 
STEVENSON, jun. January 1st. ; 

25. “Improvements in trolley electric tramways.” G. Наш. Janvary lst. 

47. “Improvements in the construction of current transformers used in 
conjunction with in-truments measuring tLe energy in alternate current 
electric cirouits" А. C. Heap. January lst. l 

52. “Improved contact arrangement for ships’ compasses for electrically 
transferring the position of the needle." В. FREEsE. January let. (Complete). 

6l. „Improvemen srela:ing to dynamo-electric machines.” Tux How. C. A. 
Parsons. January lat. : 

64. "Improvements relating to con'rollers or current reevlat rs for electri- 
oul y- driven vehioles or machinery.“ G. Sparks. January lst. 

70. ‘Improvements in electro-msgnetic apparatu- in which the armatnre ів 
to l e tm ned into different positions. particularly шере to electro-magnetie 
switches.“ SIEMENS Bros. & Co., LTD., and L. М.С. F&RRIERA. January lst. 
(Complete). ' 

117. “Improvements ia commutators forpolypbase currents.” A. HEYLAND. 
January 2nd. 


184. “Improvements in or relating to telephone systems." І. B. BIRNBAUM. - 


(Telephon--Fabrik Acticng.sell.chait vorm. J. Berliner, Germany.) January 
2 d. (Complete.) й 

148. Improvements in maximum demand indicators and similar instru- 
n. ens. CHAMBKRLAIN & HooEHAM, LTD., ard J. F. Watts. January Зүй. 

156. "Improvements in the motors, controllers, and other devioew for regu- 
lating ана economising electrical euergy in electrically-propelled vehicles.“ 
J. S. RawoxtH. January 8rd. 

157. "Imp'ovements in and relating to telephonic apparatus." W. Е. Heys. 
(Tbe Hutchison Acoustic Co , Uniteu States.) January 8d. (Complete.) 

159. ‘Improvements in, or in connection with, electrically-cperated bells.“ 
М.Н. BaRRER and G. H. LARMUTH. January 8га. 

162. Electric railway system." F.MiswABL. January 8rd. (Complete.) 

174. ‘Improvements in appliances for electrically-controlling lifts, hoists, 
and the hke.” J. RicHMonpd aud R. Е. Carey. January 8га. 

175. “ Means for promoting electrio discharges across a dieleotrio gap in а 
circuit." A. WiLLIAMS. January 8rd. 

188. “Improvements in and relating to field windings of electrical machines, 
motors, dynamo-, nd the like.” W. P. Тномрвох. (Berliner Maschinenbau- 
Actien-G. sellachaft vormais L. Schwartzhopff, Germany.) January 8rd. 


(Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


of these cations may be obtained of Messrs. W. P. Thompson 
Copier Co., 892, Hen klelbern, W. O., and at Liverpool, price, post free, 9d. 
(In stamps). 


. “A new or improved grid or electrode for retaini plumbic oxides in 
Коза ы courant disintegration during charging and di charging. E.J. 
Clark. (Patent not yet due for sealing.) Dated March 27th, 1901. 
6,587. "Improvementá in watertight electric bells.” A. Eckstein and H. J. 
Coates. Dated March 29th, 1901. 
6,615. Improvements in aro lamps.” H. Bremer. 9 7555 fe ai E 
6,0017 "Means for supplying energy at stations, applicable for ng eleo- 
tromobiles.” British Thomson-Houston Co. (C. D. Haskins. Dated March 
29th, 190!. ‚ : 
. *"Improvemente in and relating to automatic magnetic cirouit- 
been R. Lake. (W. M. Scott, U.S.A.) Dated March 29th, pu 6 
. "Improvements in and relating to automatic magnetio cirouit- 
Bee W. к. Lake. (W. M. Scott, U.S.A.) Dated March Вас 190 : y 
519. ments in heater cut-outs and holders for electrolytic incan- 
до. pes s . R. Quain and T. T. Turnbull. Dated March ud 19 0 
3800. Improvements in vessels for use with electrical liquid resistances 
Eier electrol tie solutions." H. Hirst and H. Bevis. Dated April Ist, 
1901. | | 
6,851. ‘Improvements in, or relating to, clectrio lamp shade-holders. 
W. Kemp. Dated April 2nd, 1901. | 
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6,857. Treatment of zino chloride for electrolytic purposes." J. Swinburne 
and E. A. Ashoroft. Dated April 2nd, 1901. 

6,862. “An improved electrio distribution system." S. H. Holden. Dated 
April 2nd, 1901. 

6,881. ‘ Improvements in fireproof insulating ducts.” E. D. Speer and H. N. 
Speer. Dated April 2nd, 1901. 

6,08. “ Ап electric racecourse for recreation.” 
And, 1901. 

6,946. “Improvements in automatic telephone exchanges." H. J. Haddan. 
(Strowger Automatic Telephone Exchange Manufacturers: The Rookery, 
Chicago, Illinois, U.8.A.) Dated April 2nd, 1901. 

6,947. Improvements in the suspension of conducting wires." C. de Kando. 
Dated April 2nd, 1901. 

6,949. “Improvements in audible electric telegraphy.” 
W. J. W. Richardson, Dated April 2nd, 1901. 

7,015. ‘Improvements in the suspended mechanism for electric arc lamps.“ 
Jandus Arc Lamp and Electric Co., B. M. Drake and A. D. Jones. Dated 
April 8rd, 1901. 

7,016. ‘Improvements in or relating to electric are lamps." 
Lamp aad Electrio Co. and A. D. Jones. Dated April 8rd, 1901. 

7064. ‘‘ Improvements in systems of electrical distribution." N. W. Storer: 
(Date applied for under Sec. 108 of Patente, &c., Act, 1888, September 6th, 1900.) 
Dated April 3rd, 1901. 

7,067. ''Electro-mechanical interlocking apparatus for the safe operation and 
control of railway signals and pointe." W. R. Sykes. Dated April 4th, 1901. 

7,118. ‘Improvements in apparatus for rectifying alternating electric cur- 
rents.” C. M. Green, U.S.A. ated April 4th, 1901. 

7,114. “Improvements in eleotric regulators.” 
Co. (A. R. Everest, U.S.A.) Dated April 4th, 1901. 


7,118. Improved electric motor.“ Е. de Mare. Dated April 4th, 1901. 

7,186. Telephone metering system." D. M. Bliss and N. H. Holland. 
Dated April 4th, 1901. 

7,160. '*An improved electro-magnet motor." 
MoNally and M. Gallert. Dated April 4tb, 1901. 

7,48. ''Improvements in, and in the method of, and anparatus for the manu- 
facture of air damping appliances for electric measure” ent instruments and the 
like." A. M. Clarke. (Hartmann & Braun.) Dated Apri: 6th, 1901. 

7,825. ‘Improvements in electric motors.” W. P. 1лошрвоп. (C. D. Fuller.) 
Dated April 9th, 1901. | 

7,838. "Improvements in and relating to electric furnaces.” 
Schneider. Dated April 9th, 1901. | 

7,868. ‘ Improvements for connecting electric wires and cables." A. Wilkes. 
Dated April 10h, 1901. 


W.G. King. Dated April 


R. Oxlade and 


Jandus Aro 


British Thomson- Houston 


L. Н. Engelhardt and Н. M. 


C. Р. E. 


7.871. "Improvements in or connected with terminals or bolts and nuts for 
use in 5 с batteries and connectors. Н. W. Butler. Dated April 
10th, 1901. 


7,492. "Improvements in winding for electro-magnetic induction apparatus." 
H. H. Wait. (Date applied for under Sec. 108 of Patents, &c., Act, 1883, 
January 12th.) Dated April 11th, 1901. 

7,497. "Improvements in contact boxes for the distribution of electricity.” 
B. Cruvellier. (Date applied for under Sec. 108 of Patents, &c., Act, 18-8, 
November 21st, A. D. 1900.) Dated April 11th, 1901. 


7,524. “Improvements in electrical heating and air apparatus therefor.” 
J. R. Quain. Dated Aprii 12th, 1901. Patent not due for sealing. 
7,547. ‘Improvements relating to incandescent electric lamps.” Н. Н. Lake. 


(C. D. Smithers, U. S.A.) Dated April 12th, 1901. 


7,558. “Improvements in electric alternate current motors.” 8. P. 
Thompson. Dated April 12tn, 1901. 

7,576. “ Improvemene in electric signalling." A. T. M. Thomson and 
Thomson-Davis Telephone 8ystem. Dated April 19th, 1901. 

7.617. 


“An ca a gd device or apparatus for threading sewing needles." 
J. Vaughan-She . Dated April 18th, 1901. Patent not due for sealing. 

7,629. ‘* Improvements іп and relating to electric batteries." І. Celestre and 
F, Gondrand. Dated April 18th, 1901. 

7,641. “Improvements in and relating to telephone exchange systems.” 
W. F. Smith. Dated April 18th, 1901. 

7676. * Improved guide for piacing trolleys on, trolley. wires.” H. Hancock 
and D. Walters. Dated April 15th, 1901. 

7,101. “Improvements relating to means for controlling the trolley arms of 
electric tramcars driven from overhead wires.” P. D. Milloy and Inter- 
national Troiley Controller Co. Dated April 15th, 1901. 

7,783. “Improvements in controllers for electric motors." British Thomson- 
Houston Co. (W. B. Potter, U.8.A.) Dated April 16th, 1901. 

7,196. ** Ап improvement in commutators for electric meters and the like.“ 
O. D. Abel. (Campagnie Anon. Continentale pour la Fabrication des Comp- 
teurs à Gas et Autres Appareils). Dated April loth, 1901. 


7,884. Improvements in insulators for electric conductors.” 
and J. T. Johansson. Dated April 16th, 1901. 

7,855. “Improvements in means or arrangements for regulatin 
excitations of alternating current machines." О.Т. Blathy. 
1901. 

7, 958. Novel or improved means for working ‘or controlling semaphore or 
other signalling or indicating apparatus in connection with electric tramway 
1 also applicable for other purposes.“ J. Wilkinson. Dated April 18th, 
1901. 


K. T. Bennett 


the 
Dated April 16th, 


7,959. ‘Increasing the economical efficiency of electric incandescent lamps.“ 
E. Bushe. Dated April 18th, 1901. 

7,966. ''Improvements in or relating to electro-pnenmatic controlling 
systems." Е. Н. Hill. Dated April 18th, 1901. 

8,015. '*A direct acting combined magnetic regulator and brake for electric 
aro lamps.“ J.Lenderyou, T. В. M. Wyatt. Dated April 18th, 1901. 

8,110. ‘Improvements in means for raising, lowering and su porting arc 
lamps and for electrically connecting them with the mains." Н, T. Harrison. 
Dated April 19th, 1901. 


8,1104. “Improvements in electrio couplings and switching apparatus." 
Dated April 19th, 1901. 


8,158. '*An improved process for the purification of aluminium." W. B. 
Johnson. Dated April 20th, 1901. : 

8.196. Improvement in sockets or holders for incandescent electric 
lamps.“ J. W. H. Uytenbogaart. Dated April 20th, 1901. 

8.280. Improvements in or relating to accumulators or secondary 
batteries.” R. Fortun and E. Semprun. Dated April 2204, 1901. 

8,300. “Improvements in current collectors for use on electric railways or 
tramways.” Т. О. Woodward and E. H. Torr. Dated April 28rd, 1901. 

8,895. “Improvements in telephone transmitters." C. C. Hughes. Dated 


April 28rd, 1901. 
8,487. "Improvements in the manufacture of vulcanised electric cables.” 
E. A. Claremont. Dated April 24th, 1901. 


8,475. Improvements in brush-holders for dynamo-electric machinery.“ 
Lancashire Dynamo and Motor Co. and A. P. Wood. Dated April 25th, 1901. 


8,478. '*An automatic shunt for protecting electric arc lamps.“ A. Eckstein 
and A. E. Angold. Dated April 25th, 1y01. 
Ы,515. “Improvements in portable chaff-cutters." У, A. Arcioni. Dated 


April 25th, 1901. | 
8,598. “Improvements in or relating to accumulators or secondary 


batteries.“ G. F. W. Klotb, O. H. G. Bunning and J. G. D. D. Kunhardt. 
Dated April 26th, 1901. 


А S ei „An improved traversing ladder.” R.P. Wilson. Dated April 26th 
1. 


N 
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8,648. "Improved automatic electric exchange apparatus." W. L. Wisc. 
ono Machine Telephone Co., Piqua, Ohio, U.. A.) Dated April 26th, 


8,658. “Improvements in starters for electric motors." 
Veritys, Ltd. Dated April 27th, 1901. 


8,803. “Improvements in safety devices for electric measuring instruments.” 
А. V. Arcioni. Dated April 99th, 1901. 


8,890. “Improvements relating to printing electric telegraphs.” 
Heimerdinger. (Drawings to specification.) Dated April 80th, 1901. 


8,906. “Improvements relating to the manufacture of gas." L. Maiche. 
Dated April 80th, 1901. 


8,920. “Improvements in electric switches." J. E. Spagnoletti. Dated 
April 80th, 1901. 

8,956. ‘‘ Improvements in the construction of dynamo-electric machines and 
electro-motors." E. 8. G. Rees. Dated May 186, 1901. 


8,962. Improvements in switch apparatus for use in a surface contact 
8ystem of electric traction, and in operating switches used in such system." 
T. H. Parker. Dated May 1st, 1901. 


8,964. Improved means for use in operating from а car or train switches 
employed with a surface contact system of electric traction." Т. Н. Parker. 
Dated May lst, 1901. 

8,965. Improvements in or in relating to skates or contact makers carried 
by cars for use in а surface contact system for electrio traction." Т. Н. Packer. 
Dated May Ist, 1901. 


E ed * Improvements in the method of forming armature coils for dynamo 
and electric motors, and in apparatus for use therein." Т. Н. Parker. 


W. R. Ridings and 


J. E. 


Dated 
May lst, 1901. 
: CI “ An improved thermo-electric battery." L. Benier. Dated May 
st, . 
8,997. '‘ Improvements in apparatus for governing electric currents. А. W. 
Gattie, Dated May 1st, 1901. 


9,011. “Improvements in the electro-deposition of metals for the manu. 
facture of compound wire bars and the like, and in apparatus therefor” R. D. 
Sanders. Dated May Ist, 1901. ` 

9,056. “Improvements in connection with the electric insulation of cotton- 
red cables or wires." E. A. Claremont and C. J. Beaver. Dated May and, 


e 
9,211. “Improvements relating to the insulation of electrical conductors and 
the like and to compounds therefor.” Н. Н. Lake. (О. T. Hungerford, U.S.A.) 
Daced May 3rd, 1901. 


9,217. “Improvements in electric fuses or cut-outs.” 
(D. and W. Fuse Co., U.S.A.) Dated May 8rd, 1801. 


9,65. “ Electric aro lamp." T. W. Young. Dated May 4th, 1901. 
à 98 An improved electric heating body.“ I. Timar. Dated May 4th, 


J. Y. Johnson. 


9,279. ‘* Improvements in and connected with the trolley poles of eleotrio 
7 1091 the like.“ P. MoCullough and T. Bianey and R. Baron. Dated May 
: : 


9,295. “ Improvements in means for preventing the oscillation of alternators 


connected in parallel.“ Я. Haddan. Dated May ith, 1901. 
i ет Е "Improvements in electric transformers." G. Berry. Dated May 
th, А 

9,350. ‘‘Improvements іп and relating to electric furnaces for heating or 
1 015 objects in a predetermined degree." A. Grobet. Dated May 
tb, А 

9,884. “Improvements іп electric arc lamps." W. C. Johnson aud W. B. 
Esson. Dated May 6th, 1901. 

9,888. Improvements in electric arc lamps." Helios Upton Co. and T. 


Spencer. Dated May 6th, 1901. 


9,512. ‘Improvements ia solenoid and other electric coils.” J. A. Heany. 
Dated May 7th, 1901. 


9,527. "Improvements in connection with eleotrical fuses" J. Y. Johnson. 
Dated May 7th, 1901. | 

9,610. “ тартсан in electrical exercising machines." 
Dated May 8th, 1901. 

9,611. Improvements in trolley leads for use in connection with the over- 
head system of electric traotion.“ A. Metcalfe. Dated May 8th, 1901. 


9,675. “Improvements in or relating to arc 1 udi Jandus Arc Lamp and 
Electric Co. and A. D. Jones. Dated May 9th, 1901. 


9,676. An improved electric smelting process and apparatus to be used 
therein.” British Aluminium Co. (A. Н. Cowles, U. S.A.) Dated May 9 h, 1901. 


9,679. ‘‘ Improvements in or relating to the manufacture of various articles 
19015 plastic substances." F. Reddaway and M. M. Dessau. Dated May 9th, 

9,693. '' Improvements in sectional conductor systems for electric traction 
railways and the like." C. Haggenmiller. Dated May 9th, 1901. 


i no “ An improved ceiling switch.” A. Reokenzaun. Dated May 10tb, 
1. 


9,745, “ Ап improvement in or relating to electric current circuit breakers.'' 
Е. F. Moy and P. Н. Bastie. Dated May 10th, 1901. 


9,769. Improvements in current collectors or contact shoes for electric 
railways.” H.H. Lake. Dated May 10th, 1901. 


9,781. An improved insulator for use with bracket suspenders of overhead 
trolley systems and tbe like.” R. C. Quin. Dated May 11th, 1901. 


H. H. Lake. 


9,801. Improvements in electrio telegraphy.” 8. G. Brown. Dated May 
llith, 1901. 
9,829. ‘Improvements in automatic electric circuit-breakers." British 


Thomson-Houston Co. and E. B. Wedmore. Dated May 11th, 1901. 


9,882. * Improvements in and relating to electric arc lamps.“ G. M. Lane. 
Daced May 13th, 1901. 

9,888. Improvements in controllers for electric motors.“ 
Dated May 18tn, 1901. 

9,908. “Improvements in obtaining volatile elements from their ores and 
compounds." British Aluminium Co. (A. Н. Cowles, Cleveland, Ohio, U.S. A.) 
Dated May 13th, 1901. 


A. O'N. Fox. 


9,916. W in collecting brush-holders for dynamo-electric 
machines.“ . Н. Flood and A. E. Honey. Dated May 18th, 1901. 
9,925. “Improvements in the working of induction motors and other appa- 


ratus with alternating or puisating currents." Н, C. Newton and R. 8. Wright. 
Dated May 13th, 1901. 
9.959. Improvements in incandescent electric lamp globes.” 


Dated May 14th, 1901. 


E. Bóhm. 


9,987. Improvements in electric cables." J. D. Gould. Dated May 14th, 
1901. 

10 053. Ап improved trolley wheel for overhead wire systems of electrie 
traction.“ E. M. Munro, Н. Brecknell and H. I. Rogers. Dated May 15th, 
1901. 

10,062. Improvements in moving coil electrical measuring instruments.“ 


A. Eckstein and F. Panter. Dated May 16th, 1901. 


10,088. ‘‘Improved apparatus for treating affected parts of the body with 
heat, light or electricity in certain cases simultaneously.” I. Timar. Dated 
May 15th, 1*01. 


10.102. Improvements in electrical switches." Messrs. Evered & Co. and 
C. Holt. Dated May 15600, 1901. 
10,120. Improvements in wireless telegraphy.” A. Muirhead. Dated May 


15th, 1901. 
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1908. No. 1,818. 


THE L.C.C. AND ELECTRICAL POWERS. 


THE paper read by Mr. R. Tweedy Smith at a meeting of 
the Electrical Contractors’ Association on January 13th 


‘merits close attention on the part of all who are interested in 


the commercial development of electricity. The author of 
the paper, who is honorary solicitor to the Association, has 
carefully examined two L.C.C. Bills, which are to be sub- 
mitted to Parliament in the coming session, He explained 
their shortcomings, and showed how they are fraught with 
disaster to private electrical enterprise. 

To fully appreciate the importance of Mr. Smith’s con- 
clusions, it will be necessary to summarise the matter dealt 


with in his peper, which we are unable to publish at full length. 


As we have shown in previous articles on the matter, the 
L.C.C. would like to place the entire electric supply industry 
of London in the hands of the local authorities, Many of 
the Borough Councils have already obtained powers for 
electric lighting under existing statutes ; the London County 
Council now propose to obtain increased facilities for the 
acquirement of lighting undertakings, and they seek 
Parliamentary powers by which the property of bulk 
companies may be brought into the municipal net. 

Further, in & General Powers Bill, the County Council 
are seeking power to enable the local authorities to enter into 
wiring contracte and to supply electric light fittings. 

Mr. Tweedy Smith pointed out that in order to 
facilitate the purchase of electric lighting undertakings 
by local authorities, fresh powers have to be obtained 
owing to the fact that the area supplied by a 
private company often encroaches upon the district of 
more than one Council. Further difficulties have arisen 
since the alteration of boundaries by the. London Local 
Government Act, 1899. Again, in the case of a “bulk” 
supply company, no single Borough Council would be likely 
to purchase the undertaking, unless, as would seldom be the 
case, the generating station and entire undertaking were 
within the confines of а single borough. 

What is supposed to bea solution of these difficulties is to 
be found in the County Council proposal that the Borough 
Councils shall have power to purchase any electrical com- 
panies’ undertakings in London. In cases where the distri- 
buting companies supply electricity within the districts of 
several Borough Councils, it is proposed that such Councils 
shall be entitled to combine and purchase the undertaking of 
such supply companies. Should one Council in the area of 
a supply company decline to combine, and should the 
rateable value of such dissentient Borough have less than 
one-tenth of the rateable value of the whole of such 
areas of supply, the dissentient Borough Council shall 
be deemed to have entered into the combination, 
and to have passed the necessary resolutions to that 
effect. The purchase money for the undertaking has to be 


contributed by the combined Councils in such proportion 
| D 
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(failing agreement) as may be fixed by arbitration. At the 
request of the local authorities, the County Council can 
purchase any undertaking in the County of London, but 
any Borough Council has the right to purchase from the 
County Council such portion of the undertaking as may be 
within its own borough. The Bill further proposes that 
either the Borough Councils or the County Council can 
purchase the undertakings of companies which supply elec- 
tricity in bulk. It is provided, however, that the under- 
taking of the Central Supply Co. shall not be purchased 
unless the undertakings of the Westminster and St. James’ 
and Pall Mall Companies are also bought at the same time. 
The purchase of any “bulk ” company must be exercised at 
the time mentioned in the special Acts creating the bulk 
companies, or, if no time is mentioned in those Acts, then 
after the expiration of 42 years from August 26th, 1889, or 
every 10 years thereafter. 

The object of this provision is to secure that in the 
event of a purchase the whole electric lighting concerns of 
the Metropolis may be acquired at the same time. The 
clause, however, does not prevent the acquisition by the 
Borough Councils of any undertaking which, by their pro- 
visional order, the local authorities have power to purchase 
within 21 years, or within any less period. 

There is no provision for the purchase of “ bulk” com- 
panies outside the administrative County of London; but 
the Bill contains a clause which makes provision for the 
London County Council to ** supply electric energy in bulk 
from any generating station already belonging, or which may 
hereafter belong, to them.” 

That the legislative proposals above set out are somewhat 
hard upon electrical companies will excite no wonder in the 
minds of those who have been compelled to watch the trend 
of electrical legislation witbin the last few years. The 
equitable principle of compensation for compulsory pur- 
chase, or for interference with vested interests, has never yet 
been applied to the enforced tratsfer of an electrical com- 
pany's stock-in-trade and goodwill to a local authority. We 
do not therefore miss it from the measure under discussion. 
But the proposals involve something more than mere com- 
p»lsory purchase. Upon every occasion in the past, when 
an electric lighting company obtained Parliamentary 
powers, the shareholders: were content to run the risk of 
purchase by a single local authority. Now, however, this 
right to purchase compulsorily is to be wielded by more 
powerful hands. Is not this a distinct departure from 
statutory contract? Further, as Mr. Tweedy Smith points 
out, a form of coercion worse than that to which lighting com- 
panies have been subjected in the past is to be applied to 
the bulk companies. Take the case of a power supply com- 
pany whose generating etation is outside the County of 
London. That station cannot, it is true, be purchased com- 
pulsorily, but the property of retail customers—namely, the 
distributing companies within the county—can be taken 
over by the local authorities. In the reault, unless the bulk 
company chooses to agree to any terms which may 
be imposed upon them, their customers may be taken 
away in a body. It may be said that this is a 
hypothetical case; but as Mr. Tweedy points out, the 
generating station for a bulk company is best erected outside 
Lendon where rates are low and sites can be obtained at 


small cost. Further, there is nothing in the Bill under 
notice to give the County Council power to build such 
stations. What, then, is the future of electrical supply in 
bulk within the Metropolis? Ask this of the London rate- 
payers, a class already groaning nnder a heavy burden of 
taxation, and who, it is surmised, would resent а further 
call to defray the cost of erecting huge stations at a distance 
from London. 

Even conceding that the combination of Borough Councils 
to effect the purchase of the undertakings of private com- 
panies which spread into more than one district, may avoid 
confusion, it is difficult to вее the necessity for bringing 
the.bulk companies under the control of any local authority. 

In the Bill, which was dealt with by the author in the 
latter part of his paper, it is proposed (by Clause 63) to 
allow the ratepayers’ money to be used not only for the 
wiring and fitting up of the premises not only of actual, bnt 
also of prospective, consumers. The last part of the Clause 
empowers the Metropolitan Borough Councils “ (о enter 
into and carry into effect agreements and arrangements 
with respect thereto, and make such charges therefor, 
whether directly or otherwise, as they may think fit.” 

With no small degree of art, these novel and drastic 
proposals are inserted in “ General Powers" Bill of the 
London County Council; probably in the hope that they 
might slip through without opposition. 

Mr. Tweedy Smith, however, has not only done public 
service by bringing them into prominence, but bas carefully 
explained their true significance. He points out, in com- 
menting upon the ridiculous provision giving the local 
authority power to spend money on wiring for “ prospec- 
tive" consumers that every speculative builder will be 
willing to have his house wired at the expense of the 
local authority, because it will rave bim so much 
expense on capital account; and that there is nothing 
which in any way secures the safety of the ratepayers' money 
when embarked upon this novel form of enterprise. The 
last words of the clinse would seem to empower the 
Borongh Councils to enter into agreements with con- 
tractors for wiring, &c. This provision, it is suggested, has 
been inserted with a view to conciliating electrical con- 
tractors, for by contract with the local authority, some of 
them may obtain a species of monopoly in particular districts. 
It is hoped, however, that the interest of the few may be 
sacrificed to the common cause of the many, and the 
Contractors’ Association is determined to oppore this extension 
of the doctrine of municipal trading. Municipal trading in 
electric fittings supply and wiring has got to be fought, and 
the Association has our best wishes and support in all its 
efforts to ensure a crushing defeat. 

We heartily congratulate the author of the paper upon 
the lucidity with which he has stated his case. 

We anticipate that there will be a strong opposition to 
the proposals of the London County Council when they ure 
submitted to Parliament. 


City of London College Science Society.—To-night a 
lecture is to be delivered before this society at White Street, Moor- 
fields, on The Antiquity of Man,” by Prof. W. L. Orchard. To- 
morrow afternoon a limited number of members will visit the 
7 nli Department (Weights, Measures, &c.) of the Board of 
Trade. 


A DUwĩ]ꝝx’“ ʃĩ N 2—ꝝ̈ mg.. 


vol. 58. Мо. 1,313, Јлисавт 23, 1903.) THE ELECTRICAL REVIEW. | 127 


ELECTRO-CHEMICAL OSCILLATIONS. 


UxpER this title Mr. Woolsey McA. Johnson, in the 
Electrical World and Engineer, of New York, of December, 
1902, describes some interesting experiments, in which an 
alternating charge imparted to an electrolytic system is 
shown to reproduce a somewhat similar curve on discharge ; 
that is to say, the polarisation current flows in one direction, 
then reverses and flows in the reverse direction, in a some- 
what similar way to the manner in which two or more 
twists in a wire are known to unwind separately and in 
order. 

This effect was first accidentally noticed when experi- 
menting with a matte anode and a carbon cithode in an 
electrolyte of concentrated sodium chloride solution. The 
matte was made the cathode by mistake, then, as soon as the 
mistake was discovered, the current was reversed, the voltage 
reaching the usual figüre of 3:2. The circuit was then 
broken, and the depolarisation curve taken. Here the volt- 
meter read 1°5 volts, then fell to zero, and finally reversed 
to 0°25 volt in the opposite direction. 


F 
ы 


This phenomenon led to further experimenting. The 
source of current was a 54-volt set of accumulators, with a 
capacity of 120 ampere-hours, the current being regulated 
by а lamp resistance and а rheostat.’ Both electrodes were 
1*6 in. round Acheson graphite, and the current density used 
was 10 amperes per square foot. The electrolyte was a 10 
per cent. solution of salt. 


Fic. 2. 


The method of procedure was first to short-circuit the 
electrodes until zero reading was obtained, then the current 
was passed for 40 seconds in one direction, and then reversed, 
the duration of the reversal current being varied, and thus 
causing different discharge curves to be made. 

The circuit was then broken and the voltage taken every 
9 seconds at first, and every 20 seconds later. 


Fig. 1 gives the discharge curves for three experiments, in 
none of which the reversal charge current was allowed to 
pass for less than 22°5 seconds. 

In these the direction of the discharge current remained 
constant, the voltage simply dropping gradually to zero in 
about 4 minutes or less, 

In fig. 2 are shown two curves. in which the reversal 
charge current was allowed to flow only for 20 and 15 
seconds respectively, and in these the discharge reversed its 
polarity at 7 and 3 seconds respectively, falling in each to 
nearly — 0°5 volt. 

The oscillations depend largely upon the nature of the 
electrodes; the effect is more marked with porous electrodes, 
and this suggests the explanation that it may be due to the 
sinking in, as it were, of the chemical products of polarisa- 
tion in two or more layers. Daring discharge the outer 
layer becomes neutralised, and leaves the lower layer behind 
it to continue its work in the reverse direction. 

Thus, for instance, a layer of chlorine mav be formed in 
the pores of the carbon, and then a layer of hydrogen, and 
before these have had time to entirely neutralise each other, 
which action must be taking place at their point of contact, 
the layer of hydrogen is voltaically used up and gives place 
to that of chlorine. | 

Thus it seems possible that & whole series of oscillations 
might be produced. 


THE WIRING OF BUILDINGS. 


THE paper read by Mr. O. L. Falconar on the 19th inst. 
before the Newcastle Section of the Institution of Electrical 
Engineers, is an earnest attempt to tackle a subject which, 
though well worr, yet exhibits few signs of wear, para- 
doxical though this may seem. The wiring question, like 
the poor, is always.with us, and so far as it is possible to 
foresee, it is likely to remain so for many a long year, owing 
to the numerous personal interests involved and standing in 
the way of every small progression. The subject, from the 
technical point of view, has been discussed so often, and so 
many enterprising manufacturers and others have, by their 
hands and brains, shown what can be done under existing 
conditions of electrical supply, that there should be no diffi- 


culty in deciding what to do in every case of house wiring. 


Nevertheless, it is the number of special systems involved, 
and the attitude taken up by the makers, the insurance and 
supply authorities, the consulting engineers, and last, but 
not least, the architects and builders, which stands in the 
way of a universal set of rules, their enforcement, and 
their uniform amendment from time to time as systems of 
supply become modified. We have, it is true, been possessing 
our souls in patience for some years whilst the Council of 
the Institution of Electrical Engineers has been attempting 
to tackle all these difficult factors at once; and although 
rumour hath it that we shall not have much longer to wait, 
we may be allowed to adopt a benevolently pessimistic opinion 
as to the success of the attempt to make so many lions and 
lamba lie down together. 

Mr. Falconar's paper, whilst telling us nothing absolutely 
new, is to be commended on two grounds; first, it is 
based on the results of his experience, and is not an attempt 
to push any particular system; and second, in considering 
the advantages of the many systems in vogue, he has boiled 
down the conditions of working to three broad headings, 
viz. : (A) Exposed Positions ; (B) Ordinary Positions ; and 
(C) Unexposed Positions. He is thus able to take the 
various systems used for these positions, and consider their 
pros and cons in a systematic way, and the only criticism we 
should like to make on this point is that in house wiring, 
28 in all other things, there should be no half-way house 
between good or bad ; a position should be either exposed or 
unexposed ; and an old house should be wired as carefully as 
а new one, because there is always the possibility of moisture 
getting at the wires—if not from damp plaster, then 
from leaky roofs or pipes. Class (B) ordinary positions, 
should, therefore, determine the minimum of precaution in 
house wiring. 
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In discussing Class (A), which applies to very rough 
places, such as shipyards, boiler-shops, &c., Mr. Falconar 
only admits the possibility of using gas barrel or welded 
steel tubing, although he pute in a plea for armoured cable. 
As regards the first, he has evidently had the bitter experi- 
ence of others with rough interiors, condensed moisture and 
deteriorated insulation ; and he draws attention to the waste 
of time in screwing and in making special bends. He 
would get over the interior roughness by driving an iron 
rod inside the pipes; but how will this meet the case of 
standard bends? In dealing with screwing, attention is 
wisely drawn to the harmful effects of oil on the rubber 
if it is not wiped off the threads, or if allowed to creep in 
from outside sources; but we do not think that spun yarn 
or asbestos twine, if used for watertight jointe, would resist 
oil. The packing of cables is also deprecated, no doubt 
because it damages them when being drawn in or out, but 
we have also known insulation to give way under such 
circumstances, and in the presence of moisture, at the points 


of greatest mechanical pressure between two cables of opposite 


polarity, or between one cable and earth. E 

Internal moisture, as Mr. Falconar finds, is generally pro- 
duced by condensation. Indeed, the instances where it can 
be shown to be due to imperfect joints are, in our experience, 
not many, and these are generally where the barrel runs 
under floors which are washed at intervals. The fact that 
moisture is due to condensation can be proved by observing 
the low insulation test obtained whenever there is a sudden 
fall of temperature. That the remedy of using insulated 
tubing is not a good one we agree, and especially because an 
immediate dead earth is not obtained when a leak occurs, 
which may thus exist unnoticed for some time. 

Welded steel tubing no doubt would be a panacea for most 
of the evils of gas barrel, were it not, as Mr. Falconar points 
out, that makers will not use a uniform thread. How- 
ever, this is not a serious drawback, especially if one 
adheres to a certain source of manufacture. The author 
then proceeds to advocate armoured cables for exposed 
positions, and his tables of costs show that these are both 
cheaper to buy and to fix than insulated cables and iron or 
steel pipes together. But granted that the latter are not 
perfect as regard watertight jointa, is it possible that the 
lappings of iron tape are watertight, or that they would not 
soon corrode in the presence of salts or gases? It appears 
to us that cables should not be used for this purpose 
unless they are first lead-sheathed and then armoured ; 
and is it not a fact that for use on board ship they have to 
be so treated ? Otherwise what of the salt, the oil and the 
р fumes which exist in various parts of а 
ship? 

Coming next to Class (B), ordinary positions, where such 
factors as general dampness, &c., in moist plaster work for 
harm, Mr. Falconar deals with close joint, welded steel and 
brazed steel tubing, wood casing, non-metallic tubing, bitu- 
menised-fibre tubing and insulators. The first he quite 
rightly dismisses as very unsatisfactory ; he considers the 
second the best, but makes it an important condition that 
the cables should be drawn in after the tubing has been fixed 
complete. How often, we should like to ask, is this done 
now? The proper method is undoubtedly to lay out and 
design the whole scheme of tubing and boxes so that the 
cables can be drawn in or out, in whole or in part, at any 
time afterwards; but we believe that it has become an 
almost universal custom to thread the cables in as the fixing 
of the tubes proceeds, and this method i8 even advocated and 
described by at least one firm of tube-makers in their cir- 
culars. No doubt this has been brought about by the cutting 
of prices, but it is bad work, nevertheless, and no con- 
sulting engineer should pass it. Brazed steel tubing is dis- 
missed as unsatisfactory for several good reasons, and then 
the author considers wood casing. This, he says, may be 
used with success if it is waterproofed, but not otherwise, 
owing to the objections referred to in the case of insulated 
metallic tubing. But, we would ask, is there any known 
method of treating wood casing in situ which will render it 
impervious to, say, dripping water? Or even if the wood 
can be so rendered, does the capping fit on tightly enough to 
prevent water getting through? Or will it be efficacious in 
the case of a short circuit due to rats? Wood casing has 
done good service in the past, but nevertheless we see no 


reason for its use now, either on the score of economy, pro- 
tection, or safety. 

Turning next to non-metallic tubing, the author thinks it 
rather strange that this has not made much headway, and 
he suggests earthenware ducts let into walls of new build- 
ings. Here we must dissociate ourselves from him; not 
only would this material condense moisture equally with, or 
more than, metal tubes; but the sodium in the glazing 
would tend to become separated by the electrolytic action of 
any leakage currents, and „ but we all remember St. 
Pancras, and do not wish to provide more little fish for 
the Daily Whale. 

Mr. Falconar thinks it would not be easy to carry out this 
system to satisiy the requirements of the modern house- 
holder, as the position would have to be fixed before the 
building is up. This is a sore point; if it can be done with 
gas, why not with electric light ?—and the argument applies 
to any electric wiring system. It touches on one of the 
reasons why electric light is not more universally used— 
namely, because the architects and builders, as a whole, will 
not trouble to build a proper system of electric conduite into 
the houses of middle and lower-middle class people. How- 
ever, this is а digression ; but we think the author right in 
assuming that earthenware conduits would cost much more 
erected than metallic tubing. Bitumenised fibre tubing is a 
thing of the past, having been found wanting in many 
qualifications, and Mr. Falconar rightly condemnsit. But we 
are glad to see that he is an advocate of running insulated 
cables on insulators, both for large buildings such as workshops, 
and for private houses, although we believe that the class of 
work he refers to as in use on the Continent (twin flexible 
wires on insulated clips) is being abolished. No doubt the 
latter system is too frail, but why a modified system of good 
twin-insulated conductors similarly mounted could not be 
used here in shops, offices, tenementa, &c., we fail to see. It 
would greatly reduce the cost of wiring, and if it be argued 
that it is open for any mischievous person to damage a wire, 
it can equally well be urged that a compo gas pipe can be 
pierced. | 

In dealing with Class (С), unexposed positions, Mr. 
Falconar treats of wood casing, split tubing (close joint), 
lead-covered wire and flexibles, He seems to have a soft 
corner in his heart for the first if used in dry places (the 
italics are ours) ; he again fights shy of the second ; but he 
favours the third, and we think he is right. The lead- 
covered wire system (by which it is assumed the author 
means ** paper-insulated °) is not used nearly so much as it 
should be, and, given good workmanship. there is no reason 
why it should not be included under Class (B), ordinary 
positions. 

As regards flexible wires, we are glad to see that Mr. 
Falconar advocates some form of armouring. 16 seems 
absurd to make rules for protecting buildings from wires 
which cannot be got at, when thinly insulated flexibles with 
250 volts difference of pressure between them are allowed to 
straggle about on the floors of houses amongst inflammable 
drapery. 

Speaking of this Class (C) as в whole, we must reiterate our 
previous opinion that it is wrong to admit of wiring positions 
which only remain safe so long as they remain dry. The 
possibility of their becoming damp should always be allowed 
for. 

The paper concludes with some tables of costs, which are 
admittedly only approximate, and depend on the condition and 
locality. For purposes of comparison, however, they are interest- 
ing, and we see the advantage of using anything but screwed 
pipes, whilst if wood casing and split tubes are omitted we 
find insulators and lead-covered wires the cheapest. The 


. author comes to the conclusion that in the near future 


armoured cable will be used for Class (A), waterproofed 
casing and screwed welded tubing for surface und concealed 
work respectively for Class (B), and cleat insulators or lead- 
covered wire for Class (С). Whilst reserving our opinion 
regarding the armoured cable (unless it can be shown that it 
is watertight, when its use should prove of advantage), we 
wish Mr. Falconar would drop wood casing altogether, 
and rely on the welded screwed tubing, the lead-covered 
wire, and the cleat systems for use in all ordinary 
positions, according to the amount of money required to 
be spent, 


E 


j 


—..————.——————— cen 
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TRAMWAY RETURNS. 


SoME months ago we drew attention to the present chaotic 
state of tramway statistics, and pointed out how beneticial a 
reform in this direction would be for the industry iu general. 
There is little doubt that all, or practically all, large tramway 
concerns keep up more or less elaborate tables of statistice, 
bat so far little or nothing has been done to compare the 
various systems (whether worked by municipalities on com- 
panies) one with another, or to give the outside public 
an opportunity of gauging their respective merits. 

We welcome, therefore, all the more readily the model 
form of returns which has been submitted to the Board of 
‘Trade by the Secretary of the Tramways and Light Rail- 
ways Association, as published in the Official Circular of that 
institution for December, 1902. This form will, at any 
rate, afford those interested in tramway work an opportunity 
for criticism, and will thus tend to elicit suggestions 
from the men who are best entitled to speak upon the 
subject. | 

Under these ,cireumstanoes we think that a description of 
the form will be of interest to our readers, and we will, there- 
fore, endeavour to show as far as possible the main points 
and general idea, suggesting at the same time alterations 
and additions which will, in our opinion, enhance its value. 

In the first place, we could not but be struck by the com- 
prehensive nature of the form ; not only does it allow for 
electric lines but it provides accommodation, as it were, for 
the antiquated steam tram and for the still more antiquated 
tram horse. This, however, would last a few years only, 
and the form would then bring into comparison nothing but 
up-to-date methods of traction. It would seem, in fact, 
that the form was compiled mainly with a view to obtaining 
particulars of electric lines, and the additional headings 
required for other lines could be omitted without incon- 
venience. 

The first heading is *' Description," which includes a 
whole mass of information relating to the history, construc- 
tion, length, geography, method of working, cars, employ és 
and units, all more or less well arranged. As regards the 
history, we presume the compiler would include Light Rail- 
ways Orders under ** Dates of Acts of Parliament or Pro- 
visional Orders," as of course many lines though nominally 
light railways are really tramways, and should be classed as 
such if this form is to have any real value for statistical pur- 
poses. A description of the track follows, giving details of 
gauge, rails, &c., and we must confess to being unable to 
understand why gradiente and curves are not dealt with 
directly under this heading instead of being separated there- 
from by а formidable-looking table, giving in full and 
excellent detail (with the one exception of steam locomotives) 
the various systems of working, and the mileage, single, 
double, and iuterlaced, of each such system ; this is followed 
by diagrams showing how single, interlacing and double 
lines are to be measured, from which we gather that the 
beginning of the points is taken as the commencement of the 
double line. Next come geographical and topographical 
particulars such as population and area served and the 
character of tbe track and road paving, followed by details 
relating to gradients and curves. Particulars of various 
buildings come next, and then we have a table headed 
Engines, with the following sub-heads, High Pressure, Low 
Pressure, Condensing, Non-condensing, and Purtly Non- 
condensing; we think this elaborate and tautological 
arrangement might with advantage be dropped, and the 
engines classified under the two heads Condensing and 
* Non-condensing ;” an additional column for horse-power 
should be inserted. After this table is a list of what we may call 
the propelling forces, headed by our old friend the horse ; in 
view of the fact that many steam lines are still in existence, 
we think a heading Steam Locomotives” should be in- 
serted, while to give an air of logical sequence to the whole, 
boilers should come before engines, and dynamos before 
motors; by motors, we presume, the compiler means motors 
for driving machinery for repairing and other purposes, 


and not the motors forming part of the car equipment, 


which should come into the following table relating 
to cars. This, we venture to think, requires some 
radical alterations, and we would suggest the fol- 


owing column headings: Number, 


truck, equipments, 
brakes, lifeguards, weight and seating capacity; the 
side headings being passeoger motor-cars, passenger trailers, 
parcels motor-cars, parcels trailers, miscellaneous, total and 
average, А few particulars referring to the power house 
come next, and in this connection we think ** maximum out- 
put in kiloweits would be clearer than ** maximum load at 
works," while in the explanation of load factor hours run 
should be substituted for hours.“ The question of 
employés is next dealt with, but the particulars relating 
thereto would be more appropriately given after the two 
following subjects: whole renewals,” and various unit 
statistics" ; while on the subject, however, we would say 


that the table needs amplifying, as the various classes of 


employés should be set out. It is here that the compiler 
first introduces a method of annual comparisons which runs 
through the rest of the form ; every item is entered in three 
columns, the first. giving the figure for the whole period the 
company has been running (if available), the second the 
figure for the year in question, and the third the average 
figure —presumably the average yearly figure; this arrange- 
ment, we think, is good and likely to lead to economy in all 
respects. We then come to the table dealing with * whole 
renewals,’ a name which explains itself ; it is, of course, for 
renewals of this character that depreciation funds are 
necessary. "The number of headings might be increased, and 
the heading Wire or Cable" should certainly be changed 
to the two headings Trolley Wire" and “ Cable." There 
appropriately follows a statement of the average life of the 
different materials and machinery referred to in the Whole 
Renewals" table. The next table is the last under the 
general heading Description," but by no means the least 
for purposes of comparison ; it deals with the various tram- 
way units, from which he who has eyes can see whether any 
particular system is properly equipped for the work it has to 
perform, and is thereby enabled to suggest further ex- 
penditnre, say, on cars, or on the contrary, a reduction in 
their number. At present we are strongly of the opinion 
that it needs revision not only as regards the arrangement of 
the headings, bnt also in respect of the headings themselves. 
One of the most important tramways units—viz., the number 
of “ car hours" is omitted altogether, though the compiler 
has inserted the average number of cars run per diem, a 
figure which can only be obtained by dividing the “car 
hours per diem" by the hours run by the station per 
diem," while in turn it enables us to work out the “ average 
speed per саг,’ a very important figure when studied in 
connection with the number of stoppages, for the purpose 
of ascertaining to what extent a high consumption of 
current is or is not justifiable. The “percentage of 
total number of cars” is also a very important figure, 
and might be more briefly referred to as the “© use factor 


` of the cars ” ; of all figures, it is the one most calculated to 


cause astonishment and heart-rending in high quarters, as on 
many systems there is little doubt that a large number of 
cars are only on duty for a few hours -per week ; in fact, 


considerable capital expenditure might be saved by the use 


of trailer cars for the purpose of dealing with rush traffic 
instead of keeping a large number of expensive motor-cars 
in the shed for the greater portion of the week. As regards 
the heading Intermediate Stoppages," we do not know how 
this figure is to be obtained unless some sort of recording 
instrument is fixed on each car. Another feature in this 
table is that each item is worked out “ per mile of siugle line, 
or, as it is more usually termed, “per track mile." After 
careful consideration, we cannot help thinking that *'per 
route mile" would be better, this conclusion being drawn 
mainly from the following argument :—Double line is only 


built where the traffic is large enough to warrant the increased 


permanent way expenditure incurred thereby, and we have to 
remember that, for all other purposes, the route-mile is the 
figure by which comparisons can be made, the single line 


— 


and the double line alike simply serving to carry the cars 


backwards and forwards along the road along which they 
arelaid. With thisimportant table of units the first portion 
of the form comes to a conclusion. 

The next main heading is ** Capital," and this we cannot 
but consider is arranged very badly. The figures relating 
to capital, dividends and assets are apparently to be set down 
in one table with practically no distinction between them, 
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and we believe the result would be most confusing. This 
section, in fact, requires re-drafting, and we would suggest 
that something in the nature of a short balance-sheet would 
be not only appropriate, but clear. 

The following section headed ** Earnings" is much better 
arranged, and we think that with the alteration of “ Рег 
mile single line" to “ рег route mile” it might stand ; one 
column shows at а glance what proportion each particnlar 
class of earnings bears to the gross earnings. and another the 
earnings per car-mile, and when the reader remembera that, 
. as stated above, every item is given under the three 
headings From the Commencement of Working,” For 
the Year under Review," and “Average per Year," he will 
see that we have here a mass of information arranged in a 
manner both clear and easy of access. 

We then come to the section dealing with expenditure 
under the five main headings of “ Engineering.” 
Operating, Traffic, General and ‘ Other Expendi- 
ture.“ In all these the items should be given “ per route 
mile," and not * per mile eingle line" with the exception of 
those items under the heading “ Engineering " relating to 
permanent way ; this is, we think, obvious, but we will cite 
an example :—W.hether a line is single or double the length 
of cable and of trolley wire is the same, and yet in the nse 
of this model form, comparisons would be made in this 


respect between single and double lines on the basis of 


** track mileage ;” the resultant figures, we venture to think, 
would be absolutely misleading. Farther, under the sub- 
heading Engineering.” it does not seem necessary to sepa- 
rate “ partial renewals ” from * maintenance.“ 

The sub-heading “ Other Expenditure" includes payments 
to sinking, reserve, and depreciation funds, and also various 
sums payable as interest; we think the terms “ Ordinary 
Dividend” and * Preference Dividend” so widely known, 
that there is no reason for substituting the terms ** Ordinary 
Interest" and Preference Interest.” We cannot quite 
understand the heading * Maintenance of roads outside 1 ft. 
6 in. from track; this, we imagine, is rarely done by a 
tramway company, and it is possibly because of its rarity 
that the compiler has not thought it fair to charge it to the 
ordinary engineering expenses. Throughout this section 
* Expenditure," & system of index numbers has been intro- 
duced, more, we should imagine, by way of suggestion than 
for actual insertion. 

The form ends with two small tables, the first giving the 
total, the track mile (we suggest route mile), and the car- 
mile financial position for the year, and the second briefly 
stating the percentage the aet, earnings bear to tbe capital. 

In conclusion, we may say that we have read through this 
form with a great deal of profit to ourselves, and we feel 
strongly that it contains much that is praiseworthy, and 
much that is suggestive. 
some criticisms, we wish it to be, understood that they are 
given in no carping spirit, but with the sincere desire of 
benefiting, if only in the smallest degree, the industry, the 
welfare of which we have at heart, and we are sure that all 
who are interested in tramways will join us in thanking the 
author of this form for the labour which he has spent in com- 
piling it, andfor the courage with which lie has published it. 
It is to such pioneers who lead where others have feared to 
5 that all progress in every branch of human affairs is 

ue. | 


ON METALLIC PROTECTION FOR 
CONDUCTORS. 


By J. PRENTICE. 


. THE recent “Fulham Baths" fatalities have strengthened the 
writer in his opinion that metallic tube systems, as usually 
installed, are from a safety standpoint utterly untrustworthy. 
Metallic protection they do afford, but at what awful 
electrical cost. Admittedly, if properly installed, and pro- 
vided no future extensions (except from distribution boxes) 
E required, a screwed metallic barrel system is difficult to 

At. 

But how often do we find it properly installed? Who 


While we have ventured to pass 


with any experience in the matter but has found that lengths 
of pipe have been threaded on to the conductors and then 
twisted round until screwed home, with the result that the 
conductors (if more than one) are united in a fond embrace 
—illicit affection likely to cause futuretrouble. Even where 
the pipe encloses only one conductor, great risk of damage to 
insulation is incurred in this screwing-round process. 

The remedy is, of course, long screws and running 
couplings, frequently conspicuous by their absence on 
screwed tube jobs. The system of screwing the tubes 
together and then pulling in the conductors is in most 
instances a delusion and a snare. | 

Competition, coupled with a desire to make the protecting 
tubes as little like main steam pipes as, possible, has reduced 
the size of tube for а given wire to such an extent as to 
render the pulling-in process an extremely risky one. Sharp 
edges and rags exist in most of the tubes commercially 
used to-day, and damages to insulation caused thereby 
are not always shown by an insulation test. 

Again, a metal tube system to be reasonably safe 
must be efficiently earthed ¢hrowyshout ils whole length. 
But is any inspector of installations prepared to state that, 
of the tube jobs he has passed, one in ten complies with the 
above requirement? Не probably saw an earth wire well 
(or badly) connected to a water pipe, with its other end con- 
nected to the tube or tubes of the installation «/ с given 
point, What he did not see was that the tubes were not 
continuous throughout their length, and that under those 


. beautiful carpets, апа polished skirting boards, there lurked 


tee joints, destitute of any “pipe,” wrapped in a piece of 
wax cloth, or clothed only in their tape. Similar breaks 
in the continuity of the tubes are liable to occur at switches, 
distribution boxes, &c., and are, alas, very seldom tested for. 

Could one divide wiring contractors into two classes (as 
you, Mr. Editor, in your editorial of the 9th inst. seem to 
imply)—parasites and reliables, then were the difficulty 
almost solved. But it is to be feared that the race con- 
tractors" varies from parasite up-to reliable through an 
infinite series of gradations, with no distinct line of 
demarcation. Even with a reliable firm there is still risk, 
as the average wireman in а “ tight” place is apt to scamp 
his work. | 

Further, it is questionable whether, even with а metallically- 
continuous and efficiently-earthed pipe system, the fire 
risk is entirely eliminated. The following case illustrates 
this :— | 

A motor, fed by conductors run in screwed tube (the 
latter efficiently connected to a waterpipe at the end furthest 
from the motor) develops an earth. A “compo” равріре is 
in contact with the screwed tube, at a point near the motor, 
and is also resting on an earthed iron beam Тһе result is 
that the building is burned down—sufficient current having 
passed through the coinpo pipe to fuse a hole in it and ignite 
the gas. 

Certainly the compo pipe ought not to have been touzhing 
the tube carrying the conductors, but if the plumber did his 
deadly work after the electric installation was completed, 
how then? It would, therefore, appear that to employ 
metallic tube as a protection is, under ordinary circum- 
stances, to court disaster. 

An insulating tube of the nature of hard fibre, rendercd 
impervious to moisture and as nearly nail proof as possible, 
with joints on te same principle as ordinary unscrewed 
Simplex, seems to afford the most promising solution of the 
difficulty. 


THE "FUEL" VALUE OF TOWN REFUSE: 
| A REJOINDER. 


4 


By FRANK BROADBENT, M.Inst.E.E. 


WHEN, last year, I nndertook to contribute to the pages of 
this journal some notes on the “Sanitary and Steam Raising 
Aspects of Refuse Destruction," I little thought that these 
* notes" would expand into a somewhat lengthy series of 
articles, or that they would have attracted so much atten- 
tion as they have done; still less that they might give 
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rise to & critical article from the pen of so competent an 
authority as Mr. E. C. de Segundo." | 

In the December issue of Pages Magazine an article (to 
which my attention has just been called) bearing the above 
title, appears under Mr. de Segundo's name. Some two or 
three pages of the article are devoted to an appreciative, 


though critical, reference to the figures appearing in my 


notes. 2 

Now, it is no business of mine, much less is it my 
intention, to write ир destructors, and it must be con- 
fessed that when I first had occasion to look into 
the question of the profitable utilisation of the heat 
generated by the cremation of refuse, for the purpose 
of raising steam for a small municipal electricity works, 
the question was approached much in the spirit of 
the sceptic who asked, ** Can any good thing come out of 
Nazareth ?" This is, apparently, the spirit in which many 
others regard the question, and the only effective anawer 
to this scepticism, bred of prejudice, is the argument of 
experience. It is necessary to go and see for oneself what 
is really being done. It is neither pleasant nor appetising 
to potter about refuse destructor works, but it is far more 
convincing and instructive than the inere perusal of the 
manufacturers’ advertised claims. When one sees an elec- 
tricity works being run entirely by the burning—and the 
efficient burning, too—of average town refuse as the only 
fuel, one is bound to admit that such refuse has a fuel” 


value, Mr. de Segundo's opinions and figures notwith- 


etanding. 

From my calculations of the probable calorific value of 
the average refuse in various places, based upon the caloric 
of the various constituents, as given in published analyses, 
Mr. de Segundo makes considerable deductions; he, in fact, 
deducts in each case 1,613 thermal units per pound, a figure 
which is considerably higher than I gave for either London 
or Torquay refuse. Ав he very properly points out. there 
is, therefore, no heat available for the evaporation of water, 
if Mr. Broadbent's calculations and my assumptions are 
correct." 

Against this must be placed the fact that in both the cases 
referred to, water actually can be evaporated from the refuse, 
and on short test runs the figures are :—Torquay, 0:71 lb. 
per Ib. from and at 212- F., and London (Shoreditch) 
0°96 Id. 


On the other hand, Mr. Priestley, the sanitary inspector at 


Nelson, says he is prepared to supply as much steam from 


5 tons of refuse as can be obtained from the best steam 
coal on the market. The manager of the Aldershot sewage 
works, speaking of а year's work, says they are able.to use 
refuse as “fuel and to regulate the steam supply as well as 
when they ‘stoked their boilers in the ordinary way with 
coals. | | ` 
The steam raised was used for 
the whole of the year’s sewage. | 
The Bradford results represent practically the year's 
average, and could be improved upon, if the temperature of 
the waste gases could be reduced. Мапу of the other 
results given are average results for long periods, although 
the actual tests are but of short duration. 
Turning his attention to Table V. in my articles 
Mr. de Segundo takes the results obtained аб 
Accrington, Shipley and Wrexham, rejecting those 
where: “coal is mixed with the refuse,” and those in 
which the observations did not extend over a month. It 
would be fair to take the whole віх, for Grays had been 
working for many months at the time of my visit, and the 
average output was about 35 units per ton of refuse; and as for 
St. Helens and Shoreditch, I underatand the coal is burnt un 
separate grates. The St. Helens results of 38 units per ton 


power purposes ; it pumped 


represent the average of a year's working, the total number 


of units generated being 365,000 from the destruction of 


Taking the case of Manchester—as representative of а . 


coalfield district—the figure given in my paper was 3,100 
thermal units per pound. From this Mr. de Segundo sub- 
tracts 1,613, making the value 1,487, or the equivalent of 
1°54 lbs. of water evaporated from and at 212? F. 

Against this we must set the Nelson test figure of 
1:96 lbs. average over 8 hours. 

These test fignres Mr. de Segundo would reject as valueless, 
because they are not the average figures taken over а year's 
regular work. But surely this is not how the calorific value 
of coal is arrived at. | 

I have before me the records of a coal consumption test 
of 8 hours duration. The calorific. value of the coal is 
given as 18,794 B.Th.U., which is equivalent to an evapo- 
ration of about 14] lbs. of water per pound from and at 


212° F. The acival averege evaporaticn for 8 hours was, 
with boiler and economiser, 11°31 lbs. (a difference of 18 


per cent.), а most excellent result, but certainly not one 
that could be kept up year in and усаг out nnder ordinary 
working conditions, including the banking of fires at night, 
&c. Why, then, should refuse be supposed to give its test 
results continuously under no better conditions ? 

But results of long continued tests are available, and were 
given in the tables to which Mr. de Seguodo refers. Thus 
at Nelson the average evaporation over 4734 hours, working 
continuously, except when shnt down at week ends, was 
1°85 lbs.; at Canterbury over a, period of 200 hours 
(ordinary working conditions) the evaporation was 0:986 ; 
and at Bradford over 278 hours (under ordinary working 
conditions) 0:882 lb. 

But even this is not enough. to satisfy Mr. de Segundo. He 
says: —* There is no instance on record of steam for electric 
lighting or power purposes being continuously and satis- 
factorily drawn from a refuse-fired boiler to the extent 
indicated by the number of pounds of refuse burnt, multiplied 
by the alleged evaporative power per pound of refuse. 


~u 


9,778 tons of refuse. The average combined cost of refuse 
and coal for the last 12 months is 0°26 of a penny per unit, 
the total works cost being 0:054. per unit. In addition to 
the steam used for three mortar grinding mills, the average 
results for some individual months were as high as 50 units 
per ton of refuse only; and under better load conditions 
results equal to this might be obtained at Shipley. However, 
accepting Mr. de Segundo's figure of 22 units per ton as a 
fair average for the six stations, his 40 lbs. of steam per unit 
is far too low a figure. Е Э 

The generating sets in these small, corhbined stations are 
not of large capacity, and in some of them—take Grays for 
example—40 lbs. of steam per kilowatt-hour would not bea . 
bad full-load test result. But we are heré considering the 
average result over at least a month's working, including 
losses through accumalators, steam uséd in the pumps and 
other auxiliaries, condensation losses, and variable load on 
the generators, The radiation losses and losses due to banked 
fires at night, too, are not inconsiderable. 

During the official tests at Grays, the refuse consumed per 
hour was 3,800 lbi, and the wate: evaporated from 50° F. 
to 140 lbs. steam pressure was also 3,800; the electrical 
output for the last 4} honrs averaged 35 units per ton, 
which works out to about 63 lbs. of steam per unit: and this 
on а test run. In ordinary practice the average would be 
probably over 100 Ibs. Td i 

In stations running under much b»tter conditions than at 
Grays the steam per kilowatt-hour often exceeds 80 lbs.. во 
Mr. de Segundo's figure slionld Ъз raised ut least to this 
value. | : 

The steam required for forced draught—some 15 per cent. 
and upwards—should not, of course, b> reckoned upon as 
useful steam, although it represents heat value, and brings 
up the actual evaporation pe: pound. | 

Neglecting this, however, the figure arrived at by Mr. de 
Segundo of “а little over half a pound of water per pound 
of refuse should on this corrected basis be well over one 
pound, which is the figure usually given in leading destructor 
makers’ estimates. | 

To return, then, to the point at issue, such results are 
impossible if, quoting from Mr. de Segundo's able criticism, 
“Мт, Broadbent’s calculation and my assumptions are 
correct. 

_ Now, how does Mr. de Segundo arrive 
thermal units per pound ? 

He assumes for each pound of refuse burnt :— 


at his loss of 1,613 


4:5 108. of waste gases at 1,5067 Е. es 0 1, 207 B. Th. U. 
30 per cent. of clinker raised from 60 to 2, 000 Е. = 116 ,, 
30 „ „ moisture evaporated s = 290 „ 


Total loss, excluding radiation, = 1,613 „ 


In Table V. (efficiency tests) of my articles, col. 6 gives 


` 
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the temperature of the waste gases, where records have been 
kept, a most important factor in the efficiency of a steam- 
raising plant. In no case is a temperature approaching 
1,500? F. recorded, and if there were, it would suggest very bad 
engineering. With the exception of Salisbury (1,980? F.) 
and Bradford (900° F.), in neither of which cases is an 
economiser used, the highest recorded average temperature is 
715° Е. and the lowest 337^ F.; the general average, 
excluding the two highest mentioned above, being about 
500° F. Nor, under conditions of forced draught, is there 
any reason why the chimney gases should greatly exceed 
even 300? Е. ы | 

Then as to theclinker ; whilst it is true that this ia raised 
to an uverage of 2,000? F. in the furnace, it is not withdrawn 
at this temperature. The Nelson temperature chart (fig. 1 
in my paper) shows that with three furnaces at a tem- 
perature of about 2,500 F. the resultant temperature in the 
combustion chamber is reduced to about 1,700? F., when the 
nearest бге is clinkered. Тһе temperature of the clinkered 
furnace cannot therefore greatly exceed 1,000? F. 

Admitting the average amount of moisture to be 30 per 
cent., it is not too low a figure—290 B. Th. U. per lb. would, 
of course, be required to evaporate it. 

The above assumed values of unavoidable losses might, 
therefore, be modified as follows :— 


3 5 lbs. of waste gases raised from 60° F. to 500° Е. = 355 B. Th. U. 
30 per cent. clinker raised in temperature, say ' 
1,000? F. oe . = 60 „ 


Evaporation of 30 per cent. moisture 290 „ 


en 


Total losses, excluding radiation = 70 » 


Deducting this value from my calculated calorific values 
of refuse, we get :— 


London refuse . 723 B. Th. U. = 0°75 lb. of steam from and at 
212^ F. 


Torquay refuse ... 775 „, = 0:80 ditto. 
Manchester refuse .. 2,395 „ = 2°48 ditto. 

The Manchester sample may have been a particularly 
rich one—the quality undoubtedly varies ; still, at Salford, 
an evaporation of nearly 2:3 lbs. was obtained by burning 
the town’s refuse on an ordinary boiler grate.. The other 
figures, for London and Torquay, do not appear to be very 
wide of the mark, and are within 10 per cent. of the 
evaporation values given originally in my article, though 
arrived at in quite a different way. Surely no one, not even 
* the non-technical man," would expect to obtain regularly 
an all-round efficiency equal to a short full-load test result. 
It is not expected of a dynamo, nor an engine, much less of 
a coal-fired boiler, во why expect it of a refuse-fired one ?. 

As to the variation of steam pressure in a refuse-fired 
boiler, which Mr, de Segundo appears to consider quite pro- 
hibitive, he ignores the Wrexham steam pressure chart, 
which really shows as steady a pressure as one could desire. 
This is not an exceptionally good chart, as I selected it from 
a number of others equally satisfactory. 

Whether or not it pays to burn refuse instead of coal is 
principally a matter of local conditions, in very many 
cases it certainly does not, but if refuse must be burnt, and 
it should be, it is surely folly to waste the heat if it can be 
utilised in uny way; and if a better load than an electric 
lighting load can be found, why, so much the better for all 
concerned. But to contend that refuse has no “fuel” value, 


is to shut one’s eyes to what has been and is being done all 


over the country: and whilst one’s only interest in the 
matter is that of every engineer who may.at times have to 
advise on questions of fuel economy, I think that consider- 
able credit, rather than disparagement, is due to manufac- 
turers, who by the improvements they have in recent 
years made in refuse destructors, making them under 
favourable circumstances commercially self-supporting, or 
partially so, have popularised a very necessary reform in 
sanitation and hastened the day when the cremation of refuse 
will become general. 


Wiran Technical Colleze,—Oa Monday the Wigan 
and District Mining aud Technical College, which has been erected 
ata cost of £50,000, was formally opened by the Countess of 
Crawford. 


SUGGESTIONS FOR THE USE OF 
INTERMITTENT CURRENTS FOR ELECTRIC 
LIGHTING. 


By S. Н. HOLDEN, M I. E. E. 


HITHERTO engineers have confined themselves to either con- 
tinuous or alternating current for all purposes in which 
currents of considerable magnitude are required. Currents 
which are constant as to direction but intermittent or periodic 
as to intensity are widely employed in electric bells, induction 
coils, and other similar apparatus, but, so far as the writer is 
aware bave never been used when any appreciable 
amount of power has to. be transmitted. The object of the 
present paper is to point out means whereby such currente 
may be satisfactorily generated, and some uses to which they 
may ће put. 

It is obvious that if an alternating electromotive force be 
im pc sed upon a circuit which is carrying a continuous cur- 
re'.t, then the former will alternately oppose and assist the 
latter. Such a condition obtains if a continuous-current 
dynamo or a battery is run in series with an alternating 
dynamo, or with the secondary of an alternating trans- 
former. If the maximum alternating electromotive force is 
less than the continuous, then the current will always flow 
in one direction, but will be subject to a periodic rise and 


. fall in accordance with the impressed alternating electro- 


motive force. 

In order to readily understand the action of the alter- 
nating upon the continuous current, the following extreme 
case may be taken. A continuous electromotive force of 
100 volts is producing a current of one ampere in a circuit. 
Next suppose that an alternating electromotive force of 
100 volts (which, for the sake of simplicity, is assumed to 
arrive instantaneously at its full value at each reversal) is 
added in the circuit without changing its resistance, then an 
intermittent current will be produced. Half of the time the 
continuous electromotive force will be neutralised, and the 
other half it will be doubled. 

This intermittent current will be 2 amperes flowing for 
half the time, and its effect upon an ammeter will be the 
same as 1 ampere for the whole time; but as it would 
require double the electromotive force to produce it, it is 


evident that the addition of the 100 volts alternating to the 


100 volts continuous has resulted in doubling the consump- 
tion of energy in the circuit. The same effect to a vgrying 
extent results whenever an alternating electromotive force is 
added to a continuous one. 

The writer is not aware of any generally recognised name 
for currents such as he is referring to, and ventures to 
suggest the term ** pulsating current” as suitable. 

A pulsating current (7.¢., a current of varying intensity 
but uniform direction) has many of the properties of both 
ordinary continuous and alternating current, and from it 
either of the two may readily be derived. А pulsating 
current will decompose an electrolyte, deflect a permanent 
magnet, and drive a continuous current motor. On the 
other hand, it will induce currents in neighbouring con- 


· ductors, so operating transformers and the various types of 


alternating motor, and flow in and out of a condenser. If 
a choking coil is connected across the mains carrying a 
pulsating current, then a practically continuous current will 
flow through it, the periodic element being choked out, while 
if a pulsating current flows through the primary of a trans- 
former, a purely alternating current will be produced in the 
secondary circuit. 1 

From the foregoing it will be seen that pulsating current 
may be supplied where continuous current is at present in 
use, and that a circuit may be supplied by either indif- 
ferently. There may be no reason for the one to entirely 
supersede the other, but certain advantages would accrue 
from the use of both. 

For instance, if continuous current were supplied during 
the day, and pulsating current during the night, it would 
be quite possible to arrange that certain lamps (say street 
lamps) were only lighted up when the current became pul- 
sating; or that certain motors were only able to run during 
one or the other period. 
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Another use to which the possibility of varying the 
character of the supply might be put would be in fixing the 
charge to be made for current supplied at different hours of 
the day. Among the varions descriptions of electricity 
meters at present on the market, there are some which will 
work only with alternating current, others only with con- 
tinuous current. 
were installed in a house, then when continuous current only 
was supplied, one meter would register, while, when 
pulsating current was supplied, both would make a record. 
By always supplying one-or other description of current 
during periods of heavy load, it would be possible for a 
station engineer to ascertain with regard to each consumer 
how much of his total consumption was taken during times 
of heavy load, and how much at other times. Obviously it 
is not the maximum demand made upona central station by 
a consumer that determines the amount of capital that 
consumer necessitates, but the time of day at which that 
demand is made. It may be a large demand, but if not made 
at the same time as that of the majority of other consumers 
it involves no additional capital, and may profitebly be 
supplied at a lower price than an identical number of units 
to the same number of lamps which are used, however, 
during hours of maximum load. | 

It may be urged against this proposal that it involves 
much additional capital charge to carry it into effect. This, 
however, need not be the case. The kind of alternating 
meter required would be of a simple and cheap pattern, such 
as the old-fashioned Shallenberger, which need cost little if 


any more than a demand indicator. The substitution also of 


an alternator for one of the continuous current units in the 
station need not involve an increase of capital. If the 
pulsating current is supplied only during the day, then the 
alternating plant need be very small indeed. 

Taking it for granted that a system of charging for 
electric current is desirable which takes into account the 
capital outlay required by each customer, it would appear 
that this can be best accomplished when not only is the 
maximum demand known, but also the time of day in which 
that demand occurs. 

Further, since a consumer can always see whether his 
alternating meter is at work or no, he can so regulate his use 
of current as to avoid taking it when he knows he will be 
charged at a higher rate. The use of the two meters would 
in this way give every inducement to customers to economise 
current just at the time when a station is most heavily 
loaded, and as far as possible to reserve the use of it to the 
other times during which they would be charged at a lower 
rate. It might thus be possible to serve an appreciably 
larger number of customers than at present with the same 
amount of plant, since each one would be directly interested 
in flattening the peak out of the load carve. By this system 
also there would be no necessity to provide а separate meler 
(as is often done) for motors, since all current would be sup- 
plied at low rate during the day, and all (including that for 
motors) should be charged more highly during the evening. 

Although the system of making out accounts based upon 
the use of a demand indicator is very widely used, it is not 
by any means easy for consumers to understand, and is 
liable to give rise to disputes. The system now proposed, 
involving merely the sum or the difference of the readings 
upon two meters should be easier to deal with. There is 
also an objection on the part of consumers to pay a higher 
rate for a whole quarter іп conseqdence, it may be, of a 
single hour’s employment of their full number of lamps. 

In addition to the possibilities already mentioned, there 
are other directions in which the entire or partial use of 
pulsating current may be useful. For instance, pressure 
may be regulated by the employment of variable ratio trans- 
formers on different feeders, or at different points upon a 
network. It might also provide an economical method of 
regulating the speed of continuous-current motors by means 
of choking coils instead of resistances. 

The writer has hitherto had no opportunity of testing the 
us? of pulsating current on a large scale, but has tried it on 
a small installation. Taking an ordinary 120-volt con- 
tinuous current inatallation, the pressure was reduced to 
100 volts and the secondary of a transformer then included 
in the circuit, so raising the effective pressure again to 
120 volts, as shown on the lamps. So far as he could judge, 


It is evident that if a meter of each kind · 


no injury was caused to the commutator of the dynamo, 
while the current in the circuit readily worked.an alternate 
current meter. The writer hopes to hear that some other 
engineer having better facilities has tested some of the fore- 
going suggestions on a larger scale. 


Norz.— A paper by Mr. Е. Bedell, suggesting that alter- 
nating currents might be transmitted along the same con- 
ductors as continuous currents at the same time, appeared in 
the ELECTRICAL REVIEW in July, 1900. Apparently the 
purpose was a saving in conductors, and the currents were 
intended to be separated again in use. The writer is not 
aware that this suggestion has been carried any further. 


CORRESPONDENCE. 


Speedy Tramear Erection. 


I presume the editor is not responsible for the arithmetic 
of his correspondents. 

* Not One of the Gang," in your issue to-day, states that 
erecting 150 motors and putting the 75 cars iuto service in 
nine weeks in the autumn of 1902, was quicker, better 
work than erecting 270 motors, and putting the 185 cars 
into service in 18 weeks in 1900. 

To establish his point he talks about having maximum 
traction trucks, and running the 75 cars on 11 new routes 
and using larger cables. How convincing ! | 

As a matter of fact, I worked in the Manchester car-shed 
last autump, and heard enough nasal brag about speedy 
work to set me to try to recall the figures stated in my 
letter of January 2nd. | | 

We do not claim to have all human wisdom exclusively 
in this country, but no matter how loud the Eagle may 
scream, it cannot make figures lie, and the record speed at 
Bristol has not been approached by the work referred to at 
Manchester. Can anyone show a record equal to Bristol 
(104 cars per week for 18 consecutive weeks, and including 
50 cars in two days. І said half this number befere, but 
50 is correct)? | 
| J. William Smith. 


Quick Work. 


We have pleasure in bringing to your notice an instance 
of quick work in turning out electrical machinery, which has 
lately occurred at the Salford Iron Works, where we have 
just completed and sent. away a 375-Kw. dynamo within five 
weeks from the date of receipt of order. The machine gives 
3,195 amperes, and this heavy current necessitated the 
making of entirely new patterns for the yoke ring and 
magnet poles, as well as special non-standard commutator 
and brush gear. Asa matter of fact, none of the material 
in stock at the date of order was suitable, and therefore every 
piece of the machine had to be made from the start, and put 
together within the time stipulated, which, moreover, included 
the Christmas and New Year holidays, thus bringing down 
the actual working time to four weeks. 

For Mather & Platt, Ltd., 
GEO. P. SIMPSON. 
Manchester, January 16/h, 1903. 


— 


Mereury Vapour Lamps. 


Attention having again been drawn to this remarkable 
type of lamp, by the exhibition of that form of it devised by 
Mr. Cooper-Hewitt, it would be as well to recapitulate the 
history and development of this invention. 

Mr. Cooper-Hewitt is by no means the inventor of the 
* Mercury vapourlamp." As early as 1865 Way constructed 


such a lamp (see Dingler's Polytech. Journ. 157, p. 399, 


and 159, p. 46), and it is interesting to note that already at 
that time great expectations as to its practicability were 
entertained. However, the many difficulties of constructing 
a commercial lamp, and the total absence of any red rays, 
prevented its adoption. 

In 1892, Dr. L. Arons, of Berlin, again took the matter 


- 
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up, and he succeeded in producing a very satisfactory and 
steady burning lamp. Не ultimately adopted a form almost 
identically the same as the one now perfected by Mr. Hewitt. 
Dr. Arons published his results in a series of papers read 
before the Physikalische Gesellschaft, of Berlin. He did not, 
however, succeed in prcducing anything but a green light, 
as it was found that the addition of any metals which might 
produce the missing red rays altered the character and 
resistance of the arc, and increased its burning temperature 
to such an extent, that the glass containing-vessel either 
melted or cracked. It seems that Mr. Cooper-Hewitt has 
met with exactly the same difficulty. This difficulty is, 
however, not insuperable. 

The writer, who has also been experimenting with mercury 
vapour lamps, has now succeeded in making such lamps of 
quartz. This highly interesting and useful material has an 
extremely high melting point, and next to no coefficient of 
expansion. By its means it is possible to construct vapour 
lamps, adding any metal suitable for the production of the 


necessary red rays. 
London, January 16/5, 1903. 


E. B. ©. 


Pupin's System. 


In your issue of December 19th, in the last paragraph of 
the article Experiments on the Application of Pupin's 
system to Telephone Circuits,“ the following passage 
occurs :— 

“ But, unfortunately, the cost would be excessive, and the 
technical difficulty of construction and submersion of a 
cable with added inductance coils in such great depths must 
be considered as lyiny outside the realms of practicability, 
though for shallower waters, as the North Sea and Baltic, 
the laying of such a cable may be deemed to be not utterly 
impossible. 


Please compare this, particularly the words in italics, with. 


the words in italics in the following more correct translation 
of the German original :— | 


The preceding investigation demonstrates that the large 


effects demanded by theory are actually obtained in practice 
by the insertion, in accordance with Pupin’s. system; of 
inductance coils into a telephonic conductor, and that long- 
distance telephony actually enters into a new era of develop- 
ment. Trans-Atlantic telephony also has become a possi- 
bility through this invention, althonyh the cost of such a 
submarine cable would be shill too high. and the technical 
difficulties accompanying the manufacture of submarine cables 
with coils and their laying in great submarine depth must be 
ronsidered as exceplionally serious. | 

“ There is nothing in the way of manufacturing the Pupin 
cables and laying them in the less considerable depths of the 
Mediterranean, the German Ocean, and the Baltic, so that 
there is no difficulty lh. the way of estublishing direct tele- 
phonu communications like Berlin— London, Berlin —Copen- 
hagen—Stockholm, dit.“ | 

It seems as if the German original in passing into your 
translation took its way through a cable of large capacity 
and resistance and no inductance, and suffered through 
excessive distortion. Please tell your translator to use more 
inductance in future ! 

With best wishes for your excellent ELEcTRICAL REVIEW. 


M. I. Pupin. 
Columbia University, New York, 
January Tih, 1908. ` 


The Sugden Boiler. 


Referring to Mr. J. C. Stewart’s letter on the subject of 
the Sugden boiler in your issue of January 16tb, I notice 
your correspondent states that the superheater of a Babcock 
and Wilcox boiler may easily be cut out of circuit by 
flooding, and, this being done, i'? is implied that the boiler 
may be used as usual, the only difference being that the 
steam will be saturated instead of superheated, 

In case someone may try the experiment, it would be 
advisable to point out that with the superheater connected «s 
is usual on a Babcock boiler, disastrous results would follow 
to any steam engine supplied in this way. 


It will be quite obvious from a glance at the superheater 
connections that with the apparatus flooded the boiler would 
soon empty itself into the steam main, the steam connections 
being generally taken direct from the bottom box of the 
superheater to the main stop valve of the boiler. 

As far as my experience goes, it is impossible to take 
steam from such a boiler under these conditions without 
having duplicate connections from the steam main to the 


. Steam and water drum of the boiler. 


As it is not common, as far as I know, to have these 
duplicate connections, I should be interested to learn 
whether any of your readers using Babcock boilers have 
been inconvenienced by their inability to take steam from a 
boiler, to the superheater of which some accident had 
happened. 

| T. Ed. Wyrill. 
Chelmsford, January 20th, 1908. 


[It is usual to have a by-pass to the superheater on the 
Babcock & Wilcox boiler, for use when the superheater is 
flooded. We have from time to time pointed out that 
accidents may happen through the omission to drain the 
superheater before opening the stop valve to the main 
steam pipe, with the superheater in circuit; since we drew 
attention to the danger an interlocking device has been put 
on the market to obviate the risk.—Eps. El. EC. Rev. ] 


Municipal Wiring. 


In this week's issue I note under the heading of Notes 
& protest from the Sheffield Contractors against Clause 26 in 
the Municipal Bill. | | : 
Why co the Sheffield Contractors not associate with the 
National Electrical Contractors’ Association (secretary, Mr. 
Guthrie, 46, Queen Victoria Street, E.C.), who have suc- 
cessfully contested exactly similar clauses, equally unjust, 
and had them deleted from similar Bills. 
рр. N. Н. Beilby. 
M. G. 


Darlington, January 20th, 1905. 


Re the Fulham Accident. 


I cannot agree with your correspondent, Mr. H. Bevan 
Smith, that the bayonet lampholder is unsatisfactory and 
unsafe for high voltage work. I do not вау that nothing 
better could possibly be devised, but the bayonet holder 
answers its purpose very fairly well, and is certainly more 
convenient for the insertion and removal of lamps, and 
easier to wire, than the Continental, American and other 
types on the market. It is quite true that many cheap 
lampholders are defective, but the same remark applies with 
equal force to switches and other fittings. In switches and 
fuses, which have to break the circuit, the terminals have to 
de kept a good distance apart to prevent arcing, but in lamp- 
holders, ceiling roses, &c., this is not the case; the voltage 
is not sufficient to spark across a gap of } in., and the insu- 
lating bridges are provided chiefly to reduce the risk of 
short circuits being caused by defective wiring, and to pre- 
vent the terminals from touching each other or the case if 
they should work loose. 

The chief disadvantage of the ordinary bayonet holder is 
that it cannot safely carry more than about 1 ampere, 
because the current has to pass through the helical springs 
in the plungers, and the area of contact between the ends 
of the plungers and the plates on the lamp cap is small. 

Far more unsatisfactory than the bayonet holder is the 
ordinary lamp cap, fixed on with plaster. It is difficult to 
understand how it is that plaster of Paris is still tolerated as 
an insulating material; there is no difficulty in fixing the 
caps on without plaster, yet only one or two lamp makers do- 
it. Why is this? Judging from the selling price of the 
lamp, the cost of the plasterless caps is not excessive. I 
have used large quantities of lamps with plasterless caps: 
(composed only of metal and porcelain), and have found 
them in every way satisfactory ; plaster, on the other hand, 
although it is a fair insulator when perfecty dry, readily 
absorbs moisture, and then its insulation resistance falls, 
sometimes as low as a few hundred ohms (in a lamp cap). 

With reference to Mr. Justus Eck's letter, I would like to 
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point out that double wiring is quite as safe (and has the 
same ''gelf-testing properties) as earthed-outer concentric 
wiring, provided that the insulated wires are enclosed 
throughout in metallic tubing or sheathing, which is elec- 
trically connected throughout, and efficiently earthed. There 
are many objections to the use of earthed-return wiring, 
especially when connected to public supply mains, and it is 
no cheaper to instal than double wiring. | 

It is remarkable how little attention has hitherto been 
paid fo the proper earthing of metal tubes and sheaths in 
wiring installations; it is comparatively seldom that one 
finds the sheathing deliberately earthed ; yet, unless it is 
electrically continuous, and properly earthed, metallic sheath- 
ing is a source of danger, and not of safety. A very usual 
practice nowadays is to run wires in unscrewed tubes with 
sleeve couplings ; it is impossible to properly earth such tubes 
throughout, so that such a system can hardly be considered 
a safe опе; yet I believe there are public baths in London 
wired in this way. 

Consulting engineers and fire offices should always insist 


\ 


on having all metal tubes or sheaths on a wiring job con- 


nected together aud carthed. . 

With regard to the last paragraph of Mr. Eck's letter, I 
do.not think it has been proved that a pressure of 200 volts 
alternating is more dangerous to life than the same pressure 
continuous; at any rate, I do not see why it should be more 
dangerous in a populous neighbourhood than in one more 
sparsely inhabited. As a matter of fact, it is more usual 
nowadays to distribute at 200 volts alternating than at 100 
volts alternating. 


Hampstead, N.W. 
January 20th, 1903. 


6. C. Allingham. 


The Reason Manufacturing Co. Ltd., v. Ernest F. Moy, Ltd. 


In the report of this case which appears in your last 
issue, page 111, you state that the Court of Appeal 


unanimously held that tuere was no subject matter in ће 


patent. This is not the case. So far from the patent 
having been upset for this reason, it was upset solely on the 
ground of the first claim being too wide, the Court 
abstaining from expressing any opinion upon the question of 
subject matter. In the Court below Mr. Justice Byrne held 
that there was subject matter. 

We have given instructions for the amendment of our 
specification, and after this amendment is granted, as it 
presumably will be, we shall be able to protect our rights. 

We think it important that the public should clearly know 
the true ground upon which our patent was upset ; for if it 
had been upset, as you state,on the ground of want of 
subject matter, amendment could not make it good, and 
persons might be disposed to.manufacture in accordance 
with the invention. 

As you are doubtlees aware, as soon as the specification 
has been amended we shall be again in a position to protect 
our rights sgainst all infringers. 

Jor The Reason Manufacturing Co., Ltd., 
Joun R. Dick, Director. 


Brighton, January 20th, 1908. 


Electrolytic Meters. 


May we again trespass on your space in replying to 
Mesers. Chamberlain & Hookham’s letter appearing in your 
* Notes” on the 16th inst. 

It is strange, indeed, that the Bastian meter should have 
been approved by the Board of Trade, if the contention of 
your correspondents were correct that it does not comply 
with the provisions of the Electric Lighting Acts. 

Your correspondents say that the water in the Bastian 
meter only provides for a very small consumption of elec- 
tricity, but we leave your readers to judge us to whether 


250 units із a very small consumption” for a 24-ampere 


consumer, and, if necessary, provision can be made for a 
consumption of 750 units for a specially long-hour con- 
sumer. 

Bastian meters require re-filling about once every three 
quarters, on the average, and it is a simple matter on these 


* 


rare octasions to get the consumer or bis representative to 
check the reading before it is re-set to zero. | 

The record of the reading does not depend only on the 
note in the meter man's book, but is also entered on the meter 
card, to which the consumer can refer. 

The meter reader would not be expected to unseal a motor- 
meter and adjust it for starting current, nor should he be 
allowed to ге- ЇЇ a Bastian meter. | 

The meter reader takes the readings only. These read- 
ings are handed in to the office and indicate what meters 
require re-filling, when another individual from the meter 
department is sent to perform the operation, in the same 
way that һе would be sent to adjust a motor-meter on the 
inspector reporting that it had stopped or wanted attention 
for some other reason, which may occur oftener than every 
nine months. ' 7 | | 

Under the above system one or two days' consumption is 
all that could possibly be in dispute, and no business can be 
worked without system. | 

What have Messrs. Chamberlain & Hookhamto say regarding 
the much more frequent destruction of record in the case of 
maximum demand indicators, which are frequently re-set 
every month; the consumer thereby being much more 
1 upon “the accurate habits of the man with the 

ook." | 

If such procedure prevents actual difficulties in practice, 
which we doubt, then the remedy may be to certify the 
meter readers as well as the meters. 

In a previous letter, when we described as absurd the 
claim that Ње Hookliam mete: used half a volt and con- 
sumed no current," we felt that we were taking a, perhaps, 
unfair advantage of an evident slip of the pen, and we are, 
therefore, staggered to find that Messre. Chamberlain and 
Hookham stand to their guns on this point and maintain 
that the claim is correct. : 

In our part of the country Madame Volt never ventures 
abroad unless accompanied by Monsieur Ampere, and 
between them they beget a family of Watts. In 
Birmingham, however, we are asked to believe that Madame 
Volt is independent of the attentions of her worthy spouse 


Ampere, іп the production of this necessary family, for we 


presume that Messrs. Chamberlain & Hookham will admit that 
although there is no current consumed, the drop of half a 
volt necessarily results in the production of a certain number 
of watts which are absorbed in the meter. 

To measure electricity accurately is the first function that 
meters have to perform, and they are bought to do this, and 
not as scientific curiosities, because they “ use half a volt and 
consume no current." | 

We had no wish to be dragged into this correspondence on 
side issues, but merely to poiut out why certain statements 
regarding electrolytic meters, as u class, did not apply to the 
Bastian meter, which differs entirely from those of the 
shunted type, and Messrs. Chamberlain & Hookham should 
have been careful to exclude us from their criticism. 


C. ©. Bastian. 
London, J«nuary 19th, 1902. 


Entropy. 


[n reference to Mr. Swinburne’s article on “ Entropy " in 
your issue of Jannary 9th, I beg to point out to students :— 

1. That Prof. Bryan, used as a horrible example," as 
Mr. Swinburne is not ashamed to say, formed with Mr. 
Larmor (now Secretary of the Royal Society) the Committee 
appointed by the British Association to report “оп the 
present state of our knowledge of thermo-dynamics, especially 
with regard to the second law." Their report was published 
in the 1891 B.A. proceedings. If he “ pointed the finger 
of scorn" at Mr. Swinburne’s naive suggestions, it means 


that these suggestions are condemned by our best informed 


authority. 1 did not know of this incident when I wrote 
to you. 


2. That my statement of the second law of thermo- 


' dynamics, the truth of which is specifically denied by Mr. 


Swinburne, is taken in that report to be the simplest form of 
the second Jaw, and it does uot seem to the Committee of 
the British Association that anybody doubted that this was 
the second law. 1 take it that the Committee knew at 
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least as well as Mr. Swinburne what had been written by 
Clausius and Rankine and Kelvin, and what was to be found 
in mathematical physics text-books. 

That Clausius used a term in one sense. and that all modern 
men use the same term in another sense, is a matter perfectly 
well known; Mr. Swinburne elevates this into a difference 
of principle, and condemns nine-tenths of all treatises on 
mathematical physics in consequence. Where are the one- 
tenth which remain nncondemned ? 

3. I have studied this subject for 35 years, and 32 years 
ago encountered those difficulties which now trouble Mr. 
Swinburne. I have had much experience in trying to give 
clear ideas to students. I say that if they practice. even a 
little, the making of 0 9 diagrams, all their difficulties will 
disappear. 

Entropy, which I have elsewhere called “а ghostly 
quantity," has been as difficult for the non-mathematical stu- 


dent as ~ Electric potential” used to be to me and many others 


in 1867. That ghostly quantity is understood now fairly 
well, through experiments with currents and all sorts of prac- 
tical experience, and in the same way entropy becomes quite 
well known to us through experience in the use of 0 9 
diagrams. Without some such experience, every non-mathe- 
matical reader will constantly be discovering mare’s nests. 


John Perry. 
Royal College of Science, S. W., 
January 19th, 1903. 


/ 


Tramway Rails. 


Through your valuable correspondence columns, I should 
Jike to ask if any electric tramway managers or electrical 
engineers in charge of tramway undertakings. have noticed 
the tread of their rails, in certain sections, wear in a short 
waveform? If so, have they found the cause? 

Bond. 


ELECTRICAL DESIGN. 


Dring the progress of an industry it is profitable, from 
time to time, for the purpose of collecting and fixing ideas, 
to place on record the condition of the industry at these 
particular times. This appears to be the leading object of 
the two papers dealing with the design of electrical 
machinery, contributed respectively by Mr. Esson and Mr. 
E. K. Scott to the Institution of Electrical Engineers. 

Mr. Esson's paper appcars to be based chiefly on the 
information obtained during the recent visit of the members 
of the Institution to the Continent, and deals mainly with 
Continental practice. 

The first eight pages of the paper give a description of 
the electrical work of 11 years ago, and show, how the 


numerous types then in existence, both of continuous current 


Fic. 1. 


and alternating machines, have in the ensuing years 
gradually been displaced by a uniform design of dynamo and 
an equally uniform design of alternator. 

Under the heading of conditions affecting design, Mr. 
Esson goss very fully into figures, showing that it is easier 
to design machines of large output to run at low speed 
than at high speed. At the same time, high-speed 
machines of large output have been proved to be quite 
practicable, and it appears to us that it would be a retrcgrade 
step for our manufacturers to begin following Contiuental 
practice in this respect. 

As the speed of а machine is increased, the hysteresis and 
eddy current losses increase at a greater rate, while the 


temperature coefficient may or may not decrease in the same 
ratio. If the armature is so designed that the curve of 
watts lost corresponds approximately to the temperature 
coefficient curve, the heating of the armature may be fairly 
constant over a wide range of speed. If this is not so, it 
may easily happen, as in the specific case stated by the 
author, that an increase of 50 per cent. of speed may only 
admit of an increase in the output of 25 to 85 per cent. 


The want of agreement in the values of the output co- 
efficient of machines by different makers is no doubt due, 
in some degree, to variations in the methods adopted for 
ventilation, but more still to the divergency in practice as 
regards the proportions adopted for prevention of sparking. 
The former method was to provide sufficient forward induc- 
tion to neutralise the self-induction of each armature coil 
during its period of short circuit, while at present the custom 
is to so proportion the armature that the E.M.F. generated 
in each coil during this period does not exceed an amount 
which has been found by experiment to give . sparkless com- 
mutation with carbon brushes. Some designers will stick 
to the old way, others have adopted the new, while others, 
who have not made up their minds, try a little of each, with 
the result that there is some discrepancy among the machines 
of different makers. 

It is interesting and somewhat surprising to note that 


the author's experience with laminated poles for continuous 


current machines has not been altogether satisfactory. 
With laminated poles the advantages claimed are that we 
are able to use wide armature slots and а smaller proportion 
of insulation in the active belt, so leaving room for a 
greater area of copper, and by cutting the alternate plates 
to a different shape we can obtain a gradual fringe field, 
which lessens armature hum and also lessens the tendency to 


‘spark, 


On the subject of alternators the author discusses the 
relative advantages of open slot and hole windings and 
describes the new twisted coil winding for three-phase 
machines now being tried by the A.E.G. We reproduce a 
diagram of this in fig. 1. 

The principal novelty in alternator construction, and one 
which is referred to both by Mr. Esson and Mr. Scott, is the 
tie- rod construction of armature adopted by the A. E. G. and 
shown on our figs. 2 and 3. Mr. Dobrowolsky asserts that, 
as compared wit the usual design, this construction effects 
а saving in weight of materials required in respect of a given 


———— m. 
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output of about 20 per cent., and the saving in cost of con- 
struction is about 10 per cent. The object of the design is 
to do away with the heavy castings hitherto used to keep the 
armature true to shape, and in their place to surround the 
armature wich tie rods, having struts so disposed as to give 
the maximum purchase to resist distortion. It would have 
been interesting if one of the anthors could have given us a 
stress diagram of the structure. | Е 
Respecting alternating current motors, Mr. Esson points 
out that one ought not to draw a hard and fast line and 
say that above this or that horss-power the rotors shall be 


Fig. 3. 


wound. We quite agree on this point, and it appears to us 
that, in laying out an alternating current power plant, the 
engineer should take into account the work which each 
motor will have to do. Thus motors which run all day could 
be arranged with fast and loose pulleys, so that, they could 
atart without load and could have short-circuited rotors 
irrespective of their horse-power, while for crane driving, the 
driving, of individual machine tools, and such like work, in 


which the motors have to start frequently under heavy loads, 
wound rotors and external resistances would be desirable, even 
with quite small powers, . | 

Mr. Scott's paper is а longer one than Mr. Esson's, and 
deals chiefly with details of construction. It contains a large 
number of illustrations, from which we bave already taken 
figs. 2 and 3 of the A. E.G. tie rod armature. 

We reproduce herewith another interesting diagram, 
fig. 4, showiug Prof. Arnold's series parallel system of arma- 
tare winding. | 

At the end of the paper are given a number of tables of 
nn dimensions and data of machines by different 

ers. 


Electrical Assessments.—In a note of instances of 
assessment results which have been obtained by the Machinery 
Users' Associatioa, we find that electric supply works in the neigh- 
bourhood of London procured a reduction from £5,667 to £3,000. 


MANCHESTER ASSOCIATION OF 
ENGINEERS. 


On Saturday, January 17th, Mr. E. G. Constantine delivered his 
Presidential Address. Speaking of the advance of engineering 
science, he pointed out that during the present generation elec- 


' tricity had emerged from an abstract science to a concrete practical 


force. The great limit to tbe practical application of electricity 
was the cost of generation, which, however, was being reduced; 
before it could be generally used, electricity would have to be gene- 
rated at а lower cost than now. Small dynamos had given place to 
large generators driven by low-speed reciprocating engines. 'A 
question of interest to engineers was whether the reciprocating 
engiae would not be supplanted by the steam turbine. One could 
not think of an ideal steam turbine without being fascinated by the 
beauty of a motor in which the moving parte should always be in 
equilibrium, practically annihilating friction and wear and fear; 
where the motor only required starting, and would ran indefinitely 
as long as the steam supply was maintained. Acnording to data 
obtained of tests made of two 1,000-Kw. condensing turbines, worked 
with steam at 140 lbs. pressure and about 25° F. superheat, the 
steam consumption amounted to only 142 lbs. per E.H.P.-hour. 
With a higher steam pressure and a greater superheat, and the 
experience obtained in the further adoption of this form of motor, 
it was more than probable that for large powers the economical 
working of steam turbines would rival, if not surpass, that of the best 
design of reciprocating engines, of which it would be regarded as a 
formidable competitor in the future. 

Referring to boilers, which he said were too much neglected, he 
had no hesitation in saying that in stationary boilers it was more 
than doubtful whether the average amount of beat obtained from 
the fuel and converted into useful work in generating steam, 
exceeded 55 per cent. of the calorific value of the fuel, or whether 
the &verage combined efficiency of the boilere and economisers 
employed in the industries of this country was more than 65 per 
cent. There was no valid reasun why, with a properly designed 
plant, 80 per cent. efficiency could not be obtained from the 
boilers and economisers combined, and yet this result was, to say 
the least, uncommon. 

They were all too familiar with the statements that we were 
being ousted from foreign markets by American and German com- 
petitors. If the writers of many of the alarmist articles that 
appeared wovld take the trouble to study the Board of Trade 
returos for our exports of steam engines and machinery, they would 
not have found any indications of our decadence. If figures had 
any meaning at all, Britain had more than held her own in the 
world's markets for engineering work. Daring the last four or five 
years there had been such a reorganisation, extension, and installing 
of new engineering works as bad never before been experienced ia 
Great Britain. Many firms had been thoroughly awakened to the 
danger of becoming obsolete, realising that sitting still” spelled 
industrial extinction, with the result that some millions sterling had 
baen spent in improving works with a view to increased output at 
lower cost. This district (Manchester) was well represented by these 
progressive firms. | 

A feature in the economic position full of good omen, was the 
change—amounting to almost а revolution—in the attitude of work- 
men towards progress. 

The acceptance of the “premium” system of payment, the 


* encouragement of workmen to make suggestions, and the visits of 


men and representatives of trade unions to other countries, were all 
steps tending to break down the dead level of mediocrity, so fatal to 
advancement. 


LEGAL. 


Rostinc & Fynn, Ітр., v. THE Law QUARANTEE AND TROST 
SOCIETY, LTD., AND OTHERS. 


IN the Chancery Division of the High Court of Justice, on the 
16th inst., Mr. Justice Buckley had before him a motion by the 
plaintiffs, who carried on business as electrical engineers at 
Trafalgar Works, Bradford, to restrain a sale of mortgaged property 
by the Law Guarantee and Trust Society, to the other defendants. 
Mr. Аѕтвовт, K. C., who, with Mr. George Cave, appeared in 
support of the motion, said that the Society were the mortga; ees, and 
the other defendants Abraham Lincola Rhodes, of Bradford, Julian 


Halford, of London, and Septimus Fieldea, of Bradford, all of whom. 


were electrical engineers, were the alleged purchasers from the 
Society. The injunction he asked for was to restrain the perfecting 
of the contract for sale, the plaintiffs being willing to pay the 
whole of the principal, interest, and costs, at once. 

Mr. Buckmaster, K. C., who appeared for the Society, said that, 
of course, was all he wanted. 

Mr. Номрневівв, for the purchasers, opposed the motion and 
asked for time to answer the plaintiffs’ evidence. 

Mr. AsTBURY said that the matter was urgent. The plaintiffs had 
been willing to pay off the principal, interest, and costs, prior to 
the contract for sale, and the defendants were all aware of the fact. 
For that reason the contract contained a clause to the effect that 
if an order was made restraining the contract being carried into 
effect within a week ths contract should be void, and the week 
expired that day. 


Е 
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Mr. HuxPHzERIES said he was willing that that clause should be 
extended for another week. 

Mr. Justice Buc&LEY directed the motion to stand over until 
next Friday, and the defendants to give copies of their evidence in 
Bradford by Wednesday. 


THE CASTNER-KRLLNER LITIGATION. 


IN the Chancery Division on Saturday before Mr. Justice Farwell, 
Mr. Ursoun, K. C., applied on behalf of the Commercial Develop- 
ment Corporation, Ltd., now in course of being voluntarily wound 
up, for an order requiring Messrs. Wright, Beckett & Co., of 
Liverpool, the former solicitors to the corporation, to deliver to the 
liquidator proper bills of fees and charges in regard to items which 
the liquidator had found credited to the solicitors in their cost 
account. The corporation was incorporated in 1897 and the wind- 
ing-up resolution was in September, 1902, and the work was done 
between those dates. Counsel said that no bills of account had been 
delivered, but in the cash accounta the liquidator found that tbe 
Solicitors were credited for sums amounting to about £11,000. 

Mr. BuTCHER, who, with Mr. McConkey, appeared for the 
solicitors, said his clients had nothing whatever to keep back, and 
they were prepared to deliver full bills of costs. Detailed bills of 
cos's since 1897 could be delivered next week, but as to the year 
1897, the clerk who bad prepared the draft bills of costs was dead, 
and the draft could not be found. The amount tbat year was large 
because of litigation which was then going on with reference to the 
Castner-Kellner patenta. 

His Lordship ultimately made an order requiring the solicitors to 
deliver the bille of costs since 1897, the following week, and giving 
them until March 1st in which to send in the bill for 1897. 


BBOADBENT v. THE British ELECTRICAL MANUFACTURING Со. 


In the Chancery Division on Tuesday, before Mr. Justice Farwell, 
the case of Broadbent v. The British Electrical Manufacturing Co. 
was heard on a motion for jadgment. This was a debenture 
holder’s action, and his Lordship made the usual judgment order. 


Кур v. CHaABING CROSS AND STRAND ELECTRIC SUPPLY 
ASSOCIATION. 


THis was an action commenced in the Westminster County 
Court on Monday, before his Honour Judge Woodfall and 
a jury. William Kyd, jointer and plumber, of Albert Road, North 
Woolwich, sought to recover damages, under the Employers' 
Liability Act, for personal injuries sustained while in the employ 
of the defendants throug their alleged negligence. | 

Mr. Martin O'Connor was counsel for the plaintiff and Mr. Long- 
staffe for the defendants. 

Plaintiff's case was that on September 8th last he worked all day, 
and was kept at the works, in St. Martin's Lane, all night. At 
about 5.30 a. m. on the 9th, information was received that a box was 
on fire in the street near the Comedy Theatre. Darston, who was 
in charge of the works as walking ganger for the night, called 
upon plaintiff to go with him to the scene of the fire, and he 
went, taking his labourer with him. When they arrived there, 
Durston directed him to disconnect the next box, 12 to 15 yds. off, 
but he demurred owing to the danger of an explosion in that box. 
Durston ordered him to disconnect at once or half the place would 
be blown up." He placed his mat by the side of the box, knelt 
down and was undoing the box when there was a spark, followed 
by an explosion which blew him up and caused the injuries upon 
which his claim was based. Не was takea to the Charing Cross 
Hospital and ultimately found he had lost the use of his right hand. 
The claim was brought under various heads, one being that the 
plant was defective. The tube in which the cables passed from 
one box to another was of such а size that there was space 
for the. accumulation of explosive gas given off by the 
bituminous cable covering. Had the cable fitted the tube, that 
gas could not have been there, and could not have gathered in the 
boxes to be exploded when there wasa spark. The whole of the 
defendants’ system was connected in that way, and formed a 
danger to their workmen and the public. The boxes were not 
ventilated, but since this occurrence they had been cemented во as to 
confine a fire tothe box in which it originated. It had been set up 
by the defendants that Durston was not a person within the 
meaning of the Act to whose orders plaintiff was bound to conform. 
Plaintiff had been told by the foreman jointer that he must do 
what Durston required. Plaintiff denied that the lid of the box 
was perforated, and raid he did not see any spare way when he got 
the l'd of the box off. He did not believe there was a spare way, 
although the Board of Trade insisted upon it. 

Several witnesses were called, and at the end of plaintiff's case 
the hearing was adjourned. 

Oa Tuesday the hearing was resume?, and Mr. LoNGSTAFFE, 
on behalf of the defendants, argued that there was no negli- 
gence, and tbat the damages should not be great, though 
if there was any negligence, the defendants would not mind 
the question of damages—as long as they were proper. Whether 
the injury was permanent was a question they must decide. There 
was no negligence at all. Plaintiff had not to act under the 
authority of the ganger who had to control the navvies, and 
plaintiff had a larger wage than the ganger. On this night the 
ganger did give plaintiff instructions to do this work, notwithstand- 
iug that he had been told not to do it. Plaintiff knew the danger 


he was running. The box was full of bitumen gas—a highly inflam- 
able gas—and the danger was great. Plaintiff might have gone to 
another box where there was no danger at all. The system of 
ventilation was the best, the box being made by the B.I.W. Co., and 
they were used throughout the kingdom. There was no defect. 
Gas had not come in through the tubes. They were plugged, and at 
this box the plug had been blown out. Just before the explosion 
the box was repaired. Every attempt to find out the cause of the 
fire had failed. | 

The medical evidence went to show that plaintiff would be well 

in a month. 
. Mr. BunsríLL, M. I. C. E., deposed that for many years he was 
with Prof. Kennedy, and he had had very considerable experience 
of electrical works in different parts of the country. He examined 
these boxes on Saturday last, and ithey were of the kind in use 
throughout England. When he saw the box there was a 
ventilating cover on it. 

Warrer Durston said he was the navvy’s foreman. Не told 
Kyd to cut the cable, but he had the option of doing it or net. 

PrAiNTIPF, re-called, said the cover was not what was known as 
the “ВІ W. cover. 

After hearing further evidence, tbe jary found for the plaintiff 
for £150, but it afterwards appeared that the jury were not unani- 
mous, and à further adjournmeut was made. 

On Wednesday the jury were in attendance again, and the Judge 
said he should ask them another question. They had found that 
plaintiff might have avoided the accident by using reasonable care, 
bat he would have been discharged had he refused to obey Durston's 
order. Having regard to the emergency, was plaintiff negligent in 
obeying that order, because if he brought about the accident by his 
own negligence, he could not recover. That was not only law, but 
common-sense. The law had regarded what a person must do in an 
emergency, and it was what the jury regarded as what ought to 
have been done at that moment. He would ask the jury whether 
plaintiff was justified, considering the emergency, in obeying the 
order. Was he? 

The jury found he was not. 

Mr. LoxcsrArPE asked for judgment to be entered for the de- 
fendants. The jury had found on Tuesday evening that plaintiff 
was guilty of contributory negligence, yet, in the teeth of the 
evidence, had given him a verdict, showing a determination to find 
for him whatever the evidence was. They had said that the plaintiff 
would be discharged had he refused to obey the order, but there was 
not one word of evidence to that effect. | 

The JupGE said he must consider the matter, and reserved his 
judgment. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Warr ENDING Jan. 218т, 1902. | квк виріма JAN. 207TH, 1903. 


Amsterdam .. ae .. Value £268 Alexandria .. . Value £16 
Barcelona. Teleg. mat. . 842 Amsterdam аә TEMP! 
Bilbao. Teleg. mat. .. 866 Antwerp  .. 8 - .. 225 
Bombay T - ix ‘ 130 Auckland. - z4 ee. #24 
Brisbane. Teleg. cable . 305,000 Bombay "i vs T .. 156 
Buenos Ayres. Teleg. mat. .. 46 Calcutta ss ка .. 201 
Calcutta  .. ee E . 425 5» Teleg. wire .. ix t2 
Cape Town 23 "n .. 198 Cape Town .. i a . 775 
Casablanca .. s гна e 13 i Teleg. mat. .. 3, 420 
Channel Islands .. 85 .. 109 Elec. lgt. stm. eng. 1, 92 
Colombo  .. m zx .. 819 Chrístchurch : id * 16 
Copenhagen. Teleg. wire s 25 burban is ee .. 665 
Durban Es 5 В . 785 Ва Teleg. mat. .. 2,681 
Lisbon s WS T “2 60 East London ee a ee REG 
Perth.. m n ne vs RO Gibraltar y zs . 156 
Port Chambers sa s 70 Halifax - 5 ix vs 25 
Port Elizabeth  .. s ez 48 Hamburg - s .. £00 
Shanghai... sis sx 70 - Teleg. mat. .. .. 160 
Stockholm. Teleph. oable .. 106 Ніоко T s iis ee 19 
Sydney es ЕР НЕ . 248 Hobart Em ` еа oa 64 
Wellington .. a - .. 1,055 Hong Kong. Teleg. cable . 400 
Yokosuka .. 8 A . . 1,306 Lisbon se г và € 21 
Melbourne .. € ©» . 5 

New York ee ee ee ee 15 

Otago.. ЕЕ as 925 © 54 

Perth t». ae ee ee ee 78 

Port Elizabeth  .. ks А 72 

Shanghai .. sé 4 25 6 

Singapore. “+ Vs ©» 86 

Sydney ae oe ee ee 656 

Vera Cruz га «а . QM 

Wellington .. os os .. 278 

Yokohama .. - is .. 360 

Yokosuka .. as x . 120 

Total  .. £811,089 | Total ee £14,479 

Foreign Goods Transhipped. 


Bombay. Elec. fans .. Value £98 
Colombo. Elec. mat. .. js 26 
Rangoon. Elec. goods .. vs 23 


Total .. ee .. £147 


— = 


Imports of Foreign Electrical Plant.—The last 
month of the past year brought with it a larger importation than 
usual of foreign electrical goods and apparatus into this country, 
the value amounting to £61,368, as compared with £58,212 in 
November last, and £54,447 in December, 1901. The returns for 
the past 12 months, however, show a large shrinkage in these 
imports. In 1900 they reached the large total of £1,265,946; 1901 
saw a fall to £849,257, while for the past year they amounted to 
only £684,974. 
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Standing Order Proofs.—On Monday the Examiners 
of the House of Commons (Messrs. Campion and Jeune) commenced 
the consideration of the Private Bills for proofs of compliance with 
Standing Orders, when the following, of electrical interest, amongst 
others, were dealt with :— ' 

Soutk Shields Corporation.—Standing Orders were found to be 
complied with. 

Coventry and Arley Railway.—The necessary proofs were given, 
and the Bill was ordered to go forward. 

Coventry Electric Tramways.—Standing Orders were found to have 
been complied with. 

Gosport, Fareham and Cosham Tramways.—The necessary proofs 
were forthcoming. 

Seaforth and Sefton Junction Railways.—The consideration of the 
Bill was postponed till January 27th. 

Bradford Corporation.—Standing Orders complied with. 

Metropolitan District Railway ( Works).—Consideration postponed 
till January 27th. 

London County Council (General Powers).—Standing Orders com- 
plied with. 

Great Eastern Rnilway.—Standing Orders complied with. 

Romford and District Tramways.—Consideration postponed till 
February 2nd. 

4 atford and Edgware Railway.—Standing Orders complied 
wi 

Brighton Corporation. —'The necessary proof was forthcoming, and 
the Bill was ordered to proceed. 

5 and Durham Electric Power. — Standing Orders complied 
with. 

Shjficld Corporation. — Standing Orders were found not to bave 
deen complied with in respect of certain tramways, and the Bill 
will accordingly have to go before the Standing Orders Committee, 
who will decide whether it sball be allowed to proceed. 

On Tuesday a further list of Bills was gone through for Standing 
Orders including the following :— 

| een Urban District Council.—Standing Orders complied 
with. 

Blackheath and Greenwich District Electric Light Co., Ltd ( Purchase 
of other undertakings).—The necessary proof of compliance was 
given. 

Bournemouth Corporation Tramways.—There was no opposition 
on Standing Orders and the Bill went through. 

Plymouth Corporation.—Standing Orders complied with. 

Rochester Corporation Tramways and Improvements.—Standing 
Orders complied with. 

Birmingham District Tramways.—Standing Orders were found 
not to have been complied with, and it will be for the Standing 
Orders Committee to decide whether the Bill ehall proceed. 

eg Yorkshire Tramways.—Consideration of the Bill was post- 
pon 

Hove, Worthing and District Tramways.—It was found that 
Standing Orders had not been complied with, and the Standing 
Orders Committee will have to decide whether they shall be dis- 
pensed with. | 

Worthing Corporation (Tramways).—Standing Orders complied 
with. 

Salford Corporation.—The necessary proofs of Standing Orders 
were forthcoming. 

North Cheshire Tramways.—Standing Orders complied with. 

Poole and District Electric Traction Co.—Standing Orders complied 
with 

South Shields, Sunderland and District Tramways.—Standing 
Orders complied with. 

Chatham and District Light Railways Co. (Tramways, Tramroads 
and Electrical Power).— The Bill was postponed till February 23rd. 

Croydon and Distri t Electric Tramways ( Eztensions).—]It was found 
that Standing Orders had not been complied with, and accordingly 
the promoters will have to go before the Standing Orders Committee, 
who will decide whether or not the Bill shall be allowed to 
proreed. 

Central London Railway (New Lines).—Standing Orders complied 
with. 

City and North-East Suburban Electric Railway.— Standing Orders 
complied with. 

London, Brighton and South Coast Ratlway.—S8tanding Orders were 
satisfactorily complied with. 


Electrical Apparatus for Cuba.—A contemporary says 
that the following amendments have been made іп connection with 
the Cuban tariff:—Incandescent lamps, mounted or not, have 
hitherto been dutiable at $2.50 per hundred. It is now provided 
that when they are packed in cases or barrels they shall be subject 
toa tare allowance of 36 per cent., and when in crates, baskets, 
hampers, or in any other manner, of 20 per cent. It has further been 
provided that electrical machinery necessary for use in the manu- 
facture of sugar, including dynamos, expressly perforated marble 
slabs for switchbo rds, ammeters, voltmeters, regulators, current 
ent- offs, light radiators and switchboards, shall be classified under 
Paragraph 215, at 10 per cent. ad valorem. It is expressly stipu- 
lated, bowever, in this new ruling that this provision shall not 
include arc and incandescent lights, or wire and insulating tubes. 


Parsons Turbines.—Messrs. C. A. Parsons & Co. have 
secured an order from Messrs. Jchn Pullar & Sons, Dye Works, Perth, 
for one 200-Kw. steam turbine dynamo (105—125 volts), and have 
also received an order for one 200-K w. steam turbine dynamo (480 
volts) from Messrs. Keep Bros. & Co., of Birmingham, for Western 
Australia. | 


New Type of Fuse Box.—Messrs. E. Е. Moy, Ltd., 
of Camden Town, are putting & new type of interlocking fuse box 
on the market. It is sometimes considered to be an advantage 
to have double-pole fuse boxes arranged so that access can only be 
obtained to one main at atime. In the arrangement which we 
illustrate the two boxes are interlocked by the intervening fibre 
disc, and 16 is necessary to turn the disc so that the slot in it ія 
opposite the lug carried by the lid which it is desired to open. Th s 


= 


Naw Tyre or Fuser Box. 


arrangement makes it impossible to have both covers even partly 
open at the same time, and & further advantage exists in the fact 
that the two boxes are never in metallic contact with each other, 
thus preventing any danger of arcing across the boxes in the event 
of a heavy short occurring while one cover is open. The boxes are 
made with interiors suitable for either ordinary tin strip or the 
Mordey patent fuse. 


High-speed Engines.—Messrs. James Howden & Co., of 
Glasgow, have received a contract for the supply of a compound 
high-speed engine of 375 в.н.р. and Parker generator for the Hong 
Kong Dockyard ; also a sub-contract from the General Electric Co. 
(1900), Ltd., for two compound high-speed engines of 400 to 
450 B. H.P. for the Sneyd Colliery; the India-rubber, Gatta-percha 
and Telegraph Works, Ltd., Silvertown, have placed a sub-contract 
for one high-speed engine of 110 B. E.. for Messrs Henry Tate and 
Sons, Ltd., of Silvertown, with Messrs. Howden; and Mr. Thomas 
Barton, Blackburn, has placed a sub-contract with the same firm for 
a compound high-speed engine of 75 в н.р. for Mesars. A. М. Peebles 
and Sons, Ltd., of Accrington. 


Klein Condensing Plant.—' The Klein Engineering 
Co., Ltd., of Manchester, inform us that they have recently erected 
and set to work one of their accumulator central condensing plants 
at the Cleveland Steel Works of Messrs. Bolckow, Vaughan & Co., 


` Ltd. One-half of the plant is at present in operation, and has 


given such satisfactory results that the second half has been ordered. 
The total amount of steam condensed by the complete plant will be 
100,000 lbs. per hour. They have also in hand at present several 
large central surface and jet-condensing plants for steel works and 
collieries in various parts of the country, besides a large number of 
orders for plante for electric light and power stations. During the 
last year they have received orders for condensing and cooling 
equipments capable of dealing with 1,200,000 lbs. of steam per hour. 


Name of Sender Wanted.—Messrs. Armstrong & Co., 
of 110, Cannon Street, E.C., who are agents for Messrs. Evershed 
and Vignoles, Ltd., write to us as follows: —“ On the 13th inst. we 
received a small parcel from the Post Office, addressed to our old 
offices (102, Fenchurch Street) containing a brass template about 
34 in. diameter, together with a cast-brass nameplate, with the 
inscription Patent 8,448. The parcel gave no indication from 
whence it came, and was addressed to our old office as mentioned. 
We are anxious to find out who sent us this parcel, and should be 
glad if you would give the notice a suitable position in your paper, 
saying we should be glad to hear as to who sent this, so that we 
may communicate with them. It is evidently some sample sent 
for us to quote to, as this is one of our specialities.” 


Educational.—The London Chamber of Commerce has 


just resumed its higher commercial education lectures and classes 


for the 1902-3 session. 


Bankruptcy Proceedings.—The public examination 
was held iast week before Mr. Registrar Hope, atthe London Bank- 
ruptcy Court, of Wm. Peter Durtnall, electrical and mechanical 
engineer, 85, Finsbury Pavement, E.C., and Caversham Road, 
Reading. The statement of affairs shows gross liabilities £1,624 
(unsecured, £1,463 3s. 7d.), assets valued at £1,119 19s. 10d. 
Questioned by Mr. Bowyer, Assistant Receiver, the debtor stated 
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that prior to February, 1900, he and two partners carried on the 
buainess at 85, Finsbury Pavement, under ths style of E. H. 
Gudgeon & Co. in that month they executed a deed of assignment, 
under which the assets were handed over to Mr. Percy Mason, 
acting as trustee for the benefit of the creditors, whose claims then 
amounted to somethiog between £400 aud £500. Mr. Mason sub- 
sequently sold the assets to witness for a sum sufficient to pay the 
partnership debts in full, and he continued the business in his own 
name. Under that arrangement he had paid Mr. Mason £324 on 
account of the purchase. Before May, 1902, he was chiefly 
employed on & contract to instal electric light and power at a 
printing factory in Reading for Messra. Wyman & Sons, Ltd. In 
that month the firm refused to pay him £200 on account of the 
contract, although there was about £500 then due to him there- 
under. The contract provided for payments to be made as the 
work progressed, but a dispute arose regarding a charge for extras, 
and Messrs. Wyman offered to settle the dispute by giving him a 
cheque for £100 and employing him to finish the work on their 
behalf, but entirely ignoring the extras. Being unable to come to 
terms or to continue with the work in the absence of funds, witness, 
on May 22nd, assigned all his property to Mr. Percy Mason, 
who again acted as trustee for the benefit of the creditors 
generally. That gentleman arranged to continue the contract and 
employed witness as his manager until August, 1902, when the work 
Stopped by reason of a bankruptcy petition being filed against him 
(debtor) Mr. Mason next bad the work inspected, and it was 
found to bear out witness’s charges, but Messrs. Wyman 
still refused to pay them, and eventually the trustee was 
instructed by his committee of inspection to issue a writ against 
them for £842. In order to carry out the contract, Mr. Mason had 
realised witness’s outstanding book debte, so that the only benefit 
to the estate therefrom was that witness and his men received their 
wages between May and August, unless the claim to the £842 were 
to be upheld by the Court. Debtor attributed his failure to the 
refusal of Messrs. Wyman to complete the contract; also to law 
costs and bad debts. The stock had been sold off by auction, and 
had realised about £100. Witness admitted that the books of 
. accounts were imperfectly kept, and that no attempt had been made 
at any time to ascertain his financial position. The examination 
was ordered to be concluded. 

A meeting was held on Friday of the creditors of Arthur Edwin 
Pemberton, residing at Oak Dene, Barker's Lane, Ashton-on-Mersey, 
and carrying on business as an electrical engineer and contractor 
under the style of “Тһе Sale Electrical Co.,” at Sale. The liabilities 
expected to rank amount to £1,088, and the assets are estimated to 
produce £35, making a deficiency of £1,053. The matter was left 
in the hands of the Official Receiver. The cause of failure, alleged 
by the debtor, is law costs, Іоза on a contract, and want of capital. 

On 15th inst. A. P. A. Hunt, electrical engineer, of Southport, 
was again publicly examined. Bankrupt said that he had tried to 
obtain an offer for the Liverpool branch, but without success. The 
examination was closed. | 

At Sheffield Bankruptcy Court, on January 15th, before Mr. 
Registrar Binney, Thos. Edward Morgan, electrical engineer, of 
Sheffield, underwent his public examination. His accounts showed 
gross liabilities amounting to £212, of which £20 is fully secured. 
There are no assets. Questioned by the Official Receiver, debtor 
stated that he commenced business in partnership with Mr. David 
Munday at Rotherham in October, 1899. Subsequently the business 
was converted into a limited liability concern, and for his interest 
in the business debtor received 500 shares, but no cash. He put 
£50 into the business, and his partner nothing. On the formation 
of the company it was arranged that debtor should receive a salary 
of £150 a year, but he only received 238. per week. The company 
went into liquidation in May, 1902, and his present liabilities were 
largely in respect of the company, he having become liable for 
them. He was compelled to file his petition, or he should have had to 
go to prison. The examination was closed, the Registrar expressing 
a hope that debtor would have better success in his next under- 


g. 
A receiving order has been made on a creditor's petition against 
"Ls Pollard, electrica] and mechanical engineer, of Hyde, 
ester. 


Dissolutions and Liquidations.—A meeting of the 
Committee of Inspection of Harry South & Co, Ltd., has been 
called for January 26th. to obtain sanction to a proposal of the 
liquidator (Mr. H. H. Hilton) that a call of £1 per share on five 
shares and 10s. per share on 2,000 short-paid shares shall be made 
on all contributories. 

The Automatic Electric Railway Signal Co. (Rumford Place, 
Liverpool) is winding-up voluntarily, with Mr. R. B. Annesley, 3, 
Rumford Place, as liquidator. 

Messrs. C. F. Kelsall & A. McCaw (Keleall & McCaw, electrical 
engineers and plumbers, Percy Road, Whitley Bay) have dissolved 
partnership. Mr. Kelsall attends to debts. 

The Electric and General Contract Corporation is winding-up 
voluntarily, with Mr. E. F. Peirson as liquidator, Creditors must 
send in the usual particulars to Mr. Peirson, 17, Hertford Street, 
Coventry, by February 26th. . : 

Creditors of the Automatic Telephone Co. must send details of 
debts, &c., to the liquidator (Mr. E. а. Festing, 13 and 14, Abchurch 
Lene, E.C.) by March 3rd. 

In the Winding-Up Court on Tuesday in re the Electric Lighting 
Boards, Ltd., before Mr. Justice Ridley, Mr. C. T. Banks was the 
petitioner for a compulsory order, but it was stated by Mr. Ashton 
Cross, who appeared for him, that the company had gone into 
voluntary liquidation. Since the presentation of the petition an 
arrangement had been come to, and it was proposed to appoint & 


liquidator to act with the voluntary liquidator. His Lordship 
stated that if the company filed an affidavit to the effect thst its 
indebtedness did not exceed £10,000, he would continue the volun- 
tary winding-up under the supervision of the Court. This was 
agreed to. ' 

A first and final dividend is to be declared in re Meyra Electric 
Co., Ltd. Creditors must lodge claims with the liquidator, Mr. G. B. 
Barnes, 33, Carey Street, W.C., by Febraary 11th. 


Concert.— Last Saturday the annual concert of the 
employés of the Incandescent Electric Lamp Co., Ltd., was held in 
the large ball of the company’s Brook Green works, Hammersmith. 
The attendance was larger than ever, more than 800 employés and 
their friends being present, and a most enjoyable evening was 
spent, the manager, Mr. C. Wilson, being in the chair. 

Prior to the concert, the return football match with the General 
Electric Co.’s First XI. was played, and resulted in a draw of 1 goal 
each; both teams and their friends subsequently partook of a 
football tea. 


Rating of Electricity Works.—The Assessment Com- 
mittee of the Kingston-on-Thames Union has reduced the rating of 
the Wimbledon electric lighting works and mains from £3,900 gross 
and £1,700 net to £3,418 gross and £1,200 net. 


Rosling & Fynn, Ltd.—A meeting of trade creditors 
was held at Bradford on 14th inst. It was reported tbat the 
debenture-holders contemplated the sale of the assets for £10,500, 
exclusive of book debts; but higher offers having been received up 
to £13,000, the creditors resolved to apply for an injunction to stop 
the sale. The liquidator thought tbat if the creditors could get. the 
property into their own hands by stopping the sale and paying out 
the debenture-holders, it would be possible to obtain a price 
sufficient to pay a dividend of perhaps 6s. 8d. in the £. The hear- 
ing of the application for an injunction is reported on p. 137 to-day. 


Calendars and Catalogues,—M EssRS. JOHN SPENCER, 
Lrp., of Wednesbury, are sending out a wall card calendar, with 
weekly tear-off slips for 1903. 

The Вмітн & GRACE Screw Boss PuLLEY Co., Lrp., of Thrapston 
(35, Queen Victoria Street, E.C.), bave sent us a list, with some 
illustrations of their patent pulleys, grip couplings, bearings and 
other ahafting and power transmission accessories. 

The Aston” enclosed arc lamps are describad by Messns. 
Venitys in their Circular No. 6, just issued. Four varieties are 
shown. The carbons are enclosed in an air-tight glass inner globe, 
and one pair of carbons is said to bura from 90 to 120 hours without 
renewal. Only one 13-in. carbon is required for each trimming, the 
remainder of the upper carbon being used for the lower carbon for 
the next run. 'The lamp is supplied series-wound for running in 
single parallel, or differentially wound for either parallel or series 
burning. The differential lamps are finished in three different 
types, according to the provision or otherwise of self-contained line 


Tur “Aston” ENCLOSED ARC Lamp. 


resistance, cut-out and substitational resistance. The stock lamps 
are arranged for taking a current of 4 to 6 amperes on a circuit of 
110 volts or à multiple of 110 volts, with a mean pressure of 80 volts 
per lamp at the arc. When line resistances are supplied, these are 
sent out adjusted for 110 volts per lamp and line resistance, unless 
otherwise ordered. The leads enter by tubular weather-proof ears; 
the crown of the lamp is cast solid, and is very strong. The inner 
globes are of special heat resisting glass, and in the cut-outs one of 
the contacts is carbon, to prevent them from burningtogether. The 
shunt coils are treated with & special compound to enable tnem to 
withstand heat. 

From Mr. S. H. Hezxwoop, of Reddish, near Manchester, we have 
received a copy of the general section of his catalogue of switch- 
boards, resistances, fuseboards, &c. Some excellent views appear of 
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lighting and power switchboards sre given, including one for the 
Balford Corporation works, and one for private and ration 
400-volt supply at a large newspaper establishment, for which 
purpose itis fitted with an automatic throw-over switch in readiness 
for accident or breakdown. 

The ELECTRICAL Co., LTD, have issued their price list No. 1 for 
the current year dealing with their small P.M. motors and E.G. 
types of continuous current dynamos and motors. Specifications, 
numerous notes, prices, dimensions, &c, are given, together with 
illustrations, Shunt regulators, starting rheostats, reduction gear, 
&c., are all particularised iu the company’s usual excellent manner. 

The wall calendar received from the Western ELEcTRIO Co. is 
useful, especially by reason of its containing both monthly sheets 
with bold figuring, and, on the card itself, the calendar of the 
entire 12 months. 

A bandy date calendar, with daily slips (on Lette’s patent 
date indicator principle) has been sent to us by the FULLER- 
Ұанвтһом ELECTRICAL MANUFACTURING Co. Each day's slip bas 
a more or less interesting quotation or couplet from the poets. 

From Messrs. Buck & Hickman, Lro., of Whitechapel Road, E., 
we bave received two excellent pamphlets issued by the Pratt and 
Whitney Co., of America. One deals with the thread milling machine 
and the other with a new model of turret lathes. І 

The NinEs-BEMENT-PoND Co., of New York City (London show- 
rooms, 23—25, Victoria Street, SW.), have sent us a small list, 
showing a few of their standard types of American mach ine tools. 
A number of large lathes, planing, slotting, shaping and drilling 
machines, electrical travelling cranes, &c., are neatly shown. 

A small booklet of the AvToMATIO Timp Stamp Co., of America, 
which has been placed before us by the sole agents in this country, 
Messrs. G. G. Blackwell, Sons & Co., Ltd., of Liverpool, fully 
describes the automatic time stamp, which, we understand, is 
largely used by telegraph and telephone companies, electric light 
and power companies, also factories and stores in America. 

A 4-page illustrated pamphlet (No. 5) has been sent to us by the 
LAHMEYER ELECTRICAL Co., Lrp., discussing the high speed poly- 

base and alternating current machines manufactured by the 

A. G. von W. Lahmeyer & Co., at Frankfurt. 

The Гокрок KLROTRI CAL Frrr es Co., Lro, of Hampstead 
Road, has issued a circular of its Ajax " h.v. wall plugs. 

Mr. C. C. Borur, of 183, Norwood Road, S. EB, who has made a 
special study of photography by lamp light, has sent us a 
few specimens of photographs taken by him at night time to show 
the effects of electrical and other forms of illumination for shop and 
other premises. He is sending these circulars to lighting engineers 
who may be desirous of showing photographically what effect can 
be obtained with theirsystems of lighting. 


Books Received.—T wentieth Annual Report (1901-2) of 
the Liberty and Property Defence League, 7, Victoria Street, S.W. 

"The Colliery Managers’ Pocket-book for 1903." Edited by 
R. A. 8 Redmayne. Loudon: Colliery Guardian Co., Ltd. 

“ Lockwood's Builders’, Architects’, Contractors’ and Engineers’ 
Price-book, 1903." Edited by F. T. W. Miller. London: Crosby 
Lockwood & Son. 4s. 

“The Art of Illumination,” by Louis Bell. New York: McGraw 
Publishing Co. 1902. $2.50. ` ' 


Trade Announcements.—We understand that Mr. 
William Paterson, of Walkergate, has been receiving many 
testimonials as to the efficiency of his self-lubricating copper gauze 
dynamo brushes. | 

The Unbreakable Pulley and Mill Gearing Co., Ltd., of West 
Gorton, who for 12 years and more bave devoted themselves exclu- 
sively to pulley and gearing specialisation, and have been amply 
repaid for their enterprise by the large amount of business 
obtained, bave equipped their extensive pulley-making department 
with an electric travelling crane. In this department they have 
turned out pulleys as large as 20 16. in diameter. 

Increasing business has compelled Mesers. R. J. Nicholson & Co. 
to take larger and more convenient premises at 26, Cannon Street, 
Manchester, whither they will be removing on February 2nd. 

Owing to the growth of their Scotch trade, Messrs. Royce, Ltd., 
of Manchester, have appointed Mr. 8. H. Casson, the late head of 
their installation department, district representative for Scotland. 
His address is 1, Partick Hill Road, Partick, near Glasgow. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashton-under-Lyne.—The L. G. B. has sanctioned the 
application of the Corporation to borrow £29,856 for electric light- 
Ing purposes. 

Boston.—The T.C. has appointed a committee to con- 
sider and recommend an electric lighting scheme under the 
Council's prov. order. : 
Bradford.—The Electricity Committee has decided to 


invite tenders for a new engine and dynamo, similar to the two 
already running at the Valley Road electricity works. It is antici- 


pated that the extension of the tramways and the development of 
lighting by electricity will necessitate the provision of this new 
engine by next winter. The engine will be of 2,000 нр, and will 
fill all the remaining space in the present building. 


Brighton.—The T.C. has adopted the recommendation of 
the Lighting Committee that notification be given to the B. of T. 
of the intention of the Ccrporation to increase the standard pressure 
in the electricity mains from 230 to 460 volts, and to apply to the 
LG. B. for sanction to the borrowing of the sum of £1,500, the 
estimated cost of carrying out the change. 


Brixworth.—The North Metropolitan Electric Lighting 
and Power Co. has informed the R.D.C. of its intention to apply to 
the B. of T. for a prov. order to supply electricity to the parishes of 
Moulton, Moulton Park, Church Brampton, and Chapel Brampton. 
The question of assenting to the application has been deferred for a 
fortnight. | 


Brussels.— The Communal Council of Brussels has 
decided to construct a new central power station, in which 
three-phase current will be generated at high pressure. The 
current will be transformed in sub-stations into direct current at 
220 volte. The concession for construction will be open for 
participation to foreign as well as home firms. An open competition 
for the most suitable and up-to-date plan of a central power station 
will be formulated, in which prizes amounting to 20,090 francs will 
be allocated. 


Cardiff.—It is believed in official circles that the Cardiff 
Railway Co. will spend £60,000 or £70,000 in providing their own 
electric light and power. They have declined to accept a supply 
of energy in bulk from the Corporation. 


Cheshunt.—At a meeting of the U.D.C. on January 
15th it was decided to negotiate with the Ncrth Metropolitan 
Electric Power Co., with a view of inducing the latter to take over 
and work the Council's E.L. order, on terms similar to those secured 
by Ware U.D.C. 


Chesterfield.—The quarterly report of Mr. К. IL. 
Acland, the engineer and mansger of the Corporation Electricity 
Department, shows that for the nrst complete year’s working, up to 
December 31st, 1902, the department made a gross profit of £2,135 
on a capital expenditure of £34,280, which is over 6 percent. The 
total costs on the small output of 169,819 units sold, work out at 
1:416d per unit, including the maintenance of 20 street arc lampe, 
for which the Electrical Department is only paid £12 10s. per lamp- 
year. Judging from these figures, there should be a very eatis'actory 
balance-sheet at the end ot the financial year, 1903. | | 


Dalmeny.— In view of the recent rejoicings at Dalmeny 
over the coming of age of Lord Rosebery’s son, Lord Dalmeny, the 
temporary buildings on the estate were lighted by numerous electric 
lamps, the current being obtained from the plaut which lighta 
Dalmeny House and Barnbougle Castle. There are two oil engines, 
one of 25 and the other of 20 B. H. p. Each engine drives an Elwell- 
Parker dynamo, giving a preesure of 200 to 300 volts. A battery of 
Tudor cells holds a supply for fully 2,000 lamp-hours, and can 
maintain 550 lamps for a short period. 


Dartford.— Reports on the first year's working of the 
electric light undertaking sbow that the income was £605, and the 
expenditure, including all charges to capital, interest, &c., £700. 
It has been decided to reduce the charge from 8d. per unit for the 
first hour to 7d., the charge of 2d. for subsequent eupply remaining the 
same, and to allow the option of a flat rate of 5d. to domestic con- 
aumers, churches and places of amusement. The average rates for 
the year worked out as follows: — Private houses, 44d. per unit; 
shops, 4°73d..; public houses, 3:924. 

The U.D.C. has decided to oppose the application of tbe Kent 
Electric Power Syndicate, Ltd., for & prov. order to supply the 
district. The Council already bas its own electricity works. 


Derry.—The note which appeared in this column last 
week headed Derby should have been entitled Derry." 


Dorking.—The U.D.C. has lodged with the B. of T. 


strong objections to the application of the Leatherhead and District 
Electricity Co., Ltd., for a prov. order to supply electricity to 
Dorking. The Council pointe out that it was granted an order in 
1897, and that providing a loan is sanctioned by the L. G. B., it is 
prepared to carry it out under a contract with Edmundson's Elec- 
tricity Corporation, Ltd. It also points out that tbe capital of the 
Leatherhead Co. (£10,000) is quite inadequate for the installation 
of an efficient scheme for Dorking. 


Dover.—The Corporation has decided to proceed with 
the purchase of the Electricity Supply Co.'s undertaking for the 
sum of £142,000, the demand for a poll of the ratepayers having been 
withdrawn. 


Dumfries,—The B. of T. has consented to an extension 
for six months of the prov. order granted to the T.C. for the intro- 
duction of electric light within the burgh. Offers bave been 
received from three companies for transfer of the powers conferred 
by the order; these are under consideration. 
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Frome.— Last week Colonel Hepper, L. G. B. Inspector, 
held an inquiry into the U. D. C.'s application for sanction to borrow 
£20,000 for the purpose of supplying the town with electric light 
and power. The works, if san:tioned, will be run by the con- 
tractors (Wesers Edmundson’s, Ltd.) for 25 years, and at the ex- 
piration of that period they will be handed over to the Council free 
of charge, both principal and interest having been paid off by the 
contractors in the meautime. Mr. F. H. Medhurst, the Council’s 
consulting engineer, outlined the scheme from a technical point of 
view, and Mr. H. T. Rawlings, the chairman of the Council, also 
addressed the Inspector. There was, practically speakiog, по 
opposition to the scheme. 


Govan.— During the past year the demand has increased 
rapidly, and now amounts to 35,000 lamps, whereas the existing 
plant is only capable of supplying 30,000. The T.C. has, there- 
fore, resolved upon carrying out large extensions, practically 
doubling the capacity of the plant at a cost of about £30,000. For 
this purpose, rather than call in a consulting engineer at а fee of 
£1,500, the T.C. has decided to appoint & chief electrical engineer 
and commercial manager at a salary of £400 per annum, to design 
and carry out the extensions. The appointment will not affect the 
position of the resident engineer, Mr. James Brown, whose work in 
the past has been attended with such gratifying success. 


Guildford.—The Guildford Electricity Supply Co. has 
offered to supply electricity for lighting the Workhouse at the 
following rates :—For the first 4,000 units, at 6d. per unit, and 4d. 
per unit for any quantity beyond in any one year, with a minimum 
charge of £100 per year for five years. If 400 8-с Р. lamps are used, 
the yearly charge will be approximately £225. The offer has been 
referred to the House Committee for consideration. 


Halifax.—On Wednesday last week Mr. A. E. Sanford 
Fawcett held a L.G.B. inquiry relative to an application for leave 
to borrow £28,000 for electricity purposes. Mr. Rogerson, the 
electrical engineer, said the works were started in 1894. The 
present application was in order to increase the plant, for the 
maximum demand bad nearly reached the full capacity of the 
works. The plant was being changed gradually from the alter- 
nating system to direct current. At the close of the inquiry the 
inspector remarked that the Halifax Municipality was getting a 
character for anticipating the sanction of the L.G.B., and if that 
went on there would be serious trouble. 


II ford.— The U. D.C. has decided to confine the free- 
wiring system to owners of premises, or tenants holding at least 14 
years’ lease of premises. : 


Italy.— The Oerlikon Co., of Oerlikon, Switzerland, bave 
recently completed an electrical plant at Bussi, Italy, in с nnection 
wita works i tended for the electrolytical pr, du чіоп of soda and 
chloride of lime. The generating plant cowp ises seven 8-te of tur- 
bi ез aud dynamos. «ah cf 430 EP., at a speed of 450 revolutions 
per miuute. Tne tu:biues were built by Mes-rs. Ricard & Pic'et, 
of Geneva. Six «ets are at work, one being kept in reserve; they 
generate a current of 1,500 amperes at 180 volts. Two sets of 
450 H.P. turbines and dynamos have also been put down, these 
generating three-phase current at 6,000 volts, which is transmitted 
to Piano d'Orte, a distance of about 9 miles, where it is utilised for 
industrial purposes. 


Kilmarnock.—On Monday evening last a meeting of 
4,000 ratepayers was held, and a resolution was unanimously carried 
strongly disapproving of the Corporation undertaking to proceed 
with an electric scheme before it had invited proposals from private 
companies, with the view of deciding whether it would be advisable 
to municipalise the scheme or to let it to a private company. A 
Vigilance Committee was appointed to watch the interests of the 
ratepayers, with power to take a plebiscite in the event of the 
T.C. refusiug to do so. 


London.—BaTrERsEA.— The Borough Council has re- 
a led to invite alterna'ive tend-rs for an additional engine or 
turbine and dj namo a' the central generating station to cope with 
the increasing demand for electrical energy. The charge for 
lighting has been reduced from 44d. to 4d. per unit, and the charge 
to customers using prepayment meters from 64d. to 5d. per unit. 
Mr. J. W. Rogers and the electrical engineer were appointed to 
represent the Council at the annual convention of the Incorporated 
Municipal Electrical Association in Jaly. | 


CAMBERWELL.—At Wednesday's meeting of the Borough Council 
last week a letter was received from the County of London and 
Brush Provincial Electric Lighting Co., Ltd., stating that the 
directors had noted that the Council had decided not to accept the 
company's offer for the sale of their undertaking. Under these 
circumstances the directors felt relieved of the obligation not to 
proceed with the erection of the proposed generating station within 
the area of supply. The work would, therefore, be taken in hand 
in due course. No action was taken on the communication. The 
Council decided to support the London County Council (Electric 
Supply) Bill. 

PoPLAB.— The Baths Committee of the Borough Council bas con- 
sidered a report from the electrical engineer on the wiring of the 
baths and wash-houses, in view of the recent fatalities at Fulham. 
The system of wiring the slipper baths at the Island establishment 


is practically the same—viz, running the wires along the partitions 
of the batha—as at Fulham. Upon the recommendation of the 
engineer, it was resolved to re-wir- these portions of the building, 
running the wires along the ceiling and suspending the lights. 

IsLINGTon.—While some men were at work at Eden Grove etation 
on 14ch inst. two large damper weights fell upon them. Que was 
killed and three slightly hurt | 

BERMONDSEY.— At the Borough Council meeting on Tuesday last 
it was reported that a total of 13,898 lamps had been applied for to 
date, or, including public lighting, & grand total of 15,794. The 
applications are now in excess of the capacity of the plant, and 
the Committee is consideriug the question of further extensions. 
A letter was received from the London County Council stating that 
it is negotiating for the purchase of the London, iDeptford and 
Greenwich Tramways, and when the sale is completed the Council 
will give immediate consideration to the question of reconstructing 
them for electric traction. The L. C. C. asked the Borough Council, 
when laying electric lighting maine, to place them not less than 
3 ft. 6 in. beneath the surface, in order to obviate the necessity for 
altering their position when the tramways are reconstructed. 

STOKE NEWINGTON.—At a meeting of the Borough Council this 
week a deputation of ratepayers presented a petition signed by 
1,500 persons, protesting against the Council proceeding with the 
Bill to be introduced to Parliament during the coming session for 
the supply of electricity for domestic purposes. It was, however, 
pointed out that the Council was already under an obligation by an 
Order in Council to supply the light in certain streets, and if a 
supply were not given it would render the Council liable to 
penalties of 40s. a day to each applicant in the compulsory area. 
If only 25 occupiers applied this meant a loss to the rates of £18,000 
а year. Milk food is suitable for babes; but if the ratepayers of 
Stoke Newington allow themselves to be gulled by such clap-trap as 
this—why, then, they deserve to be saddled with an unprofitable 
onterprise. 

St. PANCBAS.—Mr. S. W. Baynes, chief electrical engineer to the 
Borough Council, has obtained the sanction of the Council to fit 
four new boilers at the King’s Road generating station with oil fuel 
apparatus. From this he anticipates various advantages—namely, 
complete absence of smoke; cleanliness; saving of labour, one man 
per shift looking after the steaming of 10 to 15 boilers; and ease of 
control. The Council has sanctioned an expenditure of £1,046 for 
providing oil storage, feed pipes, foundations, &c. 


Maidenhead.—The T.C. has adopted for power con- 
sumers an alternative tariff of 7d. per unit for the first hour's con- 
sumption at maximum demand, and 14d. per unit for all furtner 
energy. 


Manchester.—It was reported at the last meeting of the 
Corporation Electricity Committee that Dr Kennedy һай now con- 
sented not о. ly to consider Mr. Metzgei's report on power and 
plant, and the criticisms of a leading member of the Cummiitee 
thereon, but also to report ou the condition of the department 
generally. Dr. Kennedy was raid to have waived his obj-ctions to 
advise the C: muittee in reference to the report of Mr. Metz er-a 
matter which has given gent ral eatisfaction. Tbe proposal to reduce 
the charge for electricity for motive power from 121. to 14d. per 
unit was formally approved, and at the next meeting of the City 
Council the Committee's application for leave to borrow £10,000 for 
purchasing motors to be let out on hire will be renewed. 


Mexico.—Mr. Biorklund, clerk to His Majesty's Legation 
at Mexico, in & report on the trade of Mexico, received at the 
Foreign Office on December 8th last, states that the use of elec- 
tricity for lighting and indus'rial purposes is becoming more 
general, and several companies have been formed for the purpose of 
making use of the larger waterfalls throughout the country for the 
generation of electricity. Large plants have been erected, and the 
machinery has had to be imported, the greater part of it from the 
United States. The electric light companies in M xico have also 
had to increase the capacity of their respective plants. One of 
them, the Mexican Gas and Ele-tric Light Co. (in which a certain 
amount of British capital is invested), is now erecting a very large 
building on the site of ita former ga--holder, and when i! is com- 
pleted it is claimed that it will b- the larg. st ele tric 1 ght plant in 
the country. The El сігіс Tramway Со. al-o is extending ів lines 
around the city, and as a natural consequence the amouut of power 
required is much greater. Of the whole of the lines that the com- 
pany bought from its predecessor, only about six short lines still 
use animal traction, and now these are under consideration for 
converting to electric traction like the rest of the lines. 


Morecambe.—At the meeting of the T.C. on Monday 
last, Mr. Alderman Carleton, in moving the confirmation of the 
minutes of the Electricity Committee, explained that they had 
probed the question of the cables from the inception of the under- 
taking, having gone through the specifications drawn up by Mr. T. 
Parker for the original scheme of the U.D.C., and also the contract 
with Messrs. Parker for the plant and mains. They found that the con- 
tract was carried out by Messrs. Parker, and that certificates were 
issued by Mr. C. F. Parkinson, a former engineer, for the payment. 
of the sum mentioned in tbe contract without any deductions or 
additions; but they also found that the attention of the Council 
was not drawn to the fact that of the six feeder cables paid for, not 
one possessed more than one-tenth of the insulation value specified 
by Mr. Parker, and that the arc Jamp cables, while not having their 
insulation specified, gave such low tests that it was impossible fortheir 
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life to be other than very short. The time for which these 
cables, and particularly the feeder cables, were to maintain their 
specified insulation value was 12 months, and this was allowed to 
expire without the Council's attention being called to the matter. 
The Committee were of opinion that when the certificates of com- 
pletion and for the payment of the retention money were 
issued, the attention of Messrs. Callender should have been 
called to their failure to provide mains as specified, and that by 
allowing this time to lapse, all legal hold upon Messrs. Parker had 
been lost. In view of this fact Mr. Pape was instructed to proceed 
to London with all the papers relating to the mains, and to lay them 
before Messrs. Callender with the object of inducing them to make 
the Corporation a better offer than was previously made, and after an 
interview with Mr. T O. Callenderthey had obtained an agreement 
with which they had every reason to be satisfied. 

Messrs. Callender undertake to supply, free of cost, 6,650 yds. of 
022 insulated cable suitable for 1,400 volts, 440 yds. of 042 con- 
centric cable, and 1,000 yds. of 008 concentric cable suitable for 
500 volts.; All the old material is to belong to the Corporation, which 
is to be responsible for laying, jointing, and the coupling of the 
cables, and for two years bas to purcbase all cables, &c., required 
for the extension of the plant from Messrs. Callender at a specified 
price, and all cable required for the arc lamps for the neXt five 
years. 

In the course of a discussion, Mr. Pape said the fault really lay 
in the fact that the cables supplied were not suitable for & district 
in which there was much moisture, such as Morecambe. They should 
have been lead-sheathed, and were not. The agreement was 
approved of, and the minutes passed. 


Neath.— The R.D.C. has appointed Mr. Sully, of Bristol, 
to report on the lighting scheme of Cwmavon. 


Pietermaritzburg.—The С.С. has had under con- 
sideration an elaborate report from Messrs. Mordey & Dawbarn, 
electrical experte, проп the electric lighting system of that place. 
The tone of the report shows appreciation of the efforts of the eleo- 
trical engineer, and the arrangements that have been made in con- 
nection with electrical matters, both in the past and for the future. 
The experts pointed out that Pietermaritzburg is the only town in 
Bouth Africa in which the electric system is all underground, and 
they considered that the cost of carrying this out was very reason- 
able indeed. They recommended that the underground cables 
should be employed in all cases within the area of the city proper, 
and outside as much as possible, as overhead conductors are much 
more subject to lightning, and consequently are not by any means 
so reliable. They strongly recommended a simple uniform “ flat 
rate" system of charging, though the existing system works 
, easily. It would be found that a charge of 8d. per unit to ordinary 

customers would answer equally well, and give much more satit- 
faction to the user. They recommended that no attempt should be 
made to use the water-power at one of the falls. It was а mistake 
to think that when cheap water-power was available, cheap electrical 
energy was a necessary corrollary. The capital expenditure had to 
be considered, and in this case the c^st per unit would be nearly 
twice as much as by steam. Messrs. Mordey & Dawbarn considered 
that the Pietermaritzburg system was now on a self-supporting 
basis. As the demand increased, the cost would diminish, and 
the use of energy for the electric trams would also bring down the 
average cost per unit. I¢ was decided to afford an opportunity 
daring the following 14 days to members of the Council, the Rate- 
payers’ Association and the burgesses generally, of asking any 
questions they might wish, these to be submitted to the experts in 
writing. 


Pontypridd.—The L.G.B. inquiry took place this week 
on the О.Р C.’s application to borrow £67,000 for an electric station 
and an electric destructor. There was heavy opposition, the crux 
of much of the obiection lying in the fact that the electric power 
could, it was thought, be best provided by the South Wales Electric 
Power Distribution Co. A ratepayers’ meeting passed a resolution 
also in substance antagonistic to the scheme. 

Extensive and costly plant has been laid down by the Great 
Western Colliery Co. at Pontypridd for the utilisation of waste 
heat and ite conversion into electrical energy. This firm is the first 
in South Wales to adopt the process. 


Port Talbot (Glam.).—The D.C. of Margam has 
decided to apply to the B. of T. for borrowing powers to carry out 
its electric lighting scheme, drafted by Mr. Prussman, Swansea, and 
involving an expenditure of £15,000. 


Prestwich.—The U.D.C. has definitely decided to 
transfer ita electric lighting order to Salford Corporation, provided 
no alteration is made in the compulsory area. 7 


Pudsey.—The Corporation Electricity Sub-Committee 
has recommended the T C. to rent a generating station, and to spend 
£5,000 on plant. Ву this means the erection of a station will be 
unnecessary, and it is estimated that current sufficient for 4,000 
8-С.Р. lamps can be provided by the plant. The T.C. obtained a 
prov. order 18 months ago, and this lapses next August. 


Rochester.—The T.C. has decided to contribute а sum 
not exceeding £20 towards the cost of the appeal of the East- 
bourne Corporation against the imposition of stamp duty on small 
purchases. 


Sittingbourne and Milton.—The U.D.Cs. have been 
considering applications for consent to the grant of prov. orders for 
the supply of electricity in Sittingbourne and Milton by rival pro- 
moters, the Kent Electric Power Syndicate and the County 
of Kent Electrical Power Distrihution Co., Ltd., and have decided 
to consent to the application of the Kent Electric Power Syndicate 
only. The company is to complete the work within two years, and 
shall give each Council option of purchase after the expiration of 
91, 28, or 35 years at fair market value, and where tbe under- 
takers charge the consumers by the actual amount of energy 
supplied they shall be entitled to cbarge at the following rates:— 
For any quantity up to 20 units, 11s. 8d. ; for any quantity not 
exceeding the equivalent of 100 hours of supply per quarter at the 
maximum power demanded, 7d. per unit; for any further quantity, 
44d. per unit. BE 


Slough.—Subject to no valid objections being shown to 
the B. of T. by the parish councils, the R.D.C. has decided to 
offer no objection to the Uxbridge and District Electricity Co. 
extending its mains to Gerrard’s Cross and Fulmer. 


Spain.—Application bas been made to the Spanish 
Government for a concession to put down a plant at Vaciamadrid, to 
utilise the water-power of the River Jarama in the generation of 
electrical energy. 


Swinton and Pendlebury.—The U.D.C. has agreed to 
the Park House Dyeing Co. taking a supply of electricity from 
Salford Corporation on condition that the agreement shall be 
terminable after three years on three months’ notice, and that no 
claims for compensation for either loss of custom or cort of mains 
and equipment shall be maintainable after notice is giv: n. 


Thames Ditton.—4At the meeting of the U.D C. on 
January 131b, the Works Committee report. d. that they did not 
think tae present a fit ard proper time to take proctedines with a 
view to obtaining powers under the Electric L giting Act, as the 
London United Tramways Co, whose system will sh rtly pass 
through the town, has power to supply the district. The report was 
&d pted, and no action taken in the matter. 


Tiverton,—The Т.С. at its last meeting decided to 
itself carry out a scheme for lighting the town with electricity. 
Two otner schemes were submitted by private companies: and 
rejected. 


Trowbridge.—The U.D.C. has decided to proceed with 
the negotiations for leasing its prov. electric lighting order, and has 
appointed Mr. D. Stevenson, of London, to advise the Electricity 
Committee which of two tenders received shall be accepted. 


Ulster.—With regard to the Ulster electrical power 
scheme, it is stated that the greater part of the capital, £1,200,000, 
will be subscribed by a syndicate of London gentlemen, practically 
identical with that which is carrying out the similar scheme in 
South Wales. The project is calculated to confer great benefits 
upon power users in the country districts of Ulster, where coal is 
high priced and steam generation consequently often very costly. 


Walthamstow.—The U. D. C. is applying to the L. G. B. 
for permission to borrow £3 000 to enable the electricity department 
to buy electric motors for letting out on the hire system. 


Walton.—It was reported at the meeting of the U.D.C. 
on January 14th that the Weybridge Electricity Supply Co. could 
not supply persons in the town with electricity, owing to the 
Council not having sanctioned the laying of mains. Several 
members complained that the Committee to which the matter had 
been delegated was dilatory. ! 


Weymouth.—At a meeting of the T.C. on January sth, 
it was reported that the L.G.B. had sanctioned the borrowing of 
£41,800 for electric lighting purposes. 


Whitehaven.—Messrs. Willans & Robinson having sus- 
tained a loss of £130 оп a contract, have asked the T.C. to concede 
the sum of £100 included in the contract for contingencies. A aub- 
committee has been formed to consider whether it is competent to 
grant the request. 


Wrexham.— The T.C. has decided to accept a tender by 


the Alphons Custodis Chimney Construction Co. for the erection of . 


а new chimney at the Corporation depót, and to apply to the L. G. B. 
fur sanction to borrow El, O00 for the purpose. 


Yarmouth.—A L. G. B. inquiry was held on Thursday 


last week iuto the application of the T. C. for а loan of £16,500 for , 


electric lighting purposes. The Town Clerk stated that the new 
plant was required solely for private lighting. There was) no 
opposition. 
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BOURNEMOUTH CORPORATION 
TRAMWAYS. 


Last month the electric tramway system of the County 
Borough of Bournemouth was set in operation ; considerable 
interest attaches to this undertaking, as it includes a short 
section of conduit line of the side-slot type, between longer 
portions of tramway operated on the overhead trolley system, 
and this is at the moment the only conduit tramway actually 
at work in this country. Our readers will remember that 
the pioneer conduit line laid down by Mr. Holroyd Smith 
in Blackpool, which worked more or leas successfully for 14 
years, was converted to the overhead system in 1899. 

At Bournemouth the cars will be equipped with both 
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was also dealt with, was estimated to cost £11,640 in the 
first instance. 

At that time the Poole and District Electric Traction Co., to 
which reference has been made above, was seeking powers to 
construct a line from Bournemouth to Boscombe, if the 
Council should fail to do it within two years (this matter is 
now sub judice) ; the company and the Corporation were to 
have running powers over each other's lines, the former con- 
structing tramways from Poole to the Borough boundsry on 
the weat (finished May, 1901), and from Christchurch to the 
eastern boundary (begun May, 1901). The Oorporation’s 


Bill was passed in August, 1900; an inquiry was held by 
. Mr. A. P. Trotter on bebalf of the Board of Trade in 


November of that year, and a loan of £174,750 was 
sanctioned in January, 1901. 


PLAN OF GENERATING STATION. 


trolley and plough, the change from overhead to underground 
feeding being effected in about 15 seconds. The circum- 
stances under which the undertaking was initiated are briefly 
as follows :— 

In 1899 the British Electric Traction Co., which had 
promoted a tramway on the outskirts of Bournemouth, 
unsuccessfülly sought to obtain the assent of the Corporation 
to the prolongation of tbe lines through the town, and in the 
same year the Corporation itself resolved not to construct 
tramways. In the following year, however, the borough 
engineer, Mr. F. W. Lacey, and Messrs. Lacey, 
Clirehugh & Sillar, consulting engineers, were requested 
by the Council to prepare a joint report and estimates 
of cost, with a view to making application to 
Parliament for powers to construct and work electric 
tramways, and in July, 1900, the engineers’ report was 
adopted. The cost was estimated at £166,485 for the 
trolley system, and the strect lighting with arc lamps, which 


In the middle of 1901 a deputation from the Council 
visited Brussels and Paris, and on their retarn reported in 
favour of the conduit system for the centre of the town; - 
the matter was referred to the engineers, and Mesars. Lacey, 
Clirehugh & Sillar reported that the extra cost would be 
£6,000 per mile, or £15,000 extra for the conduit section, 
while other items such as cables, switchboards, &c., brought 
the total additional amount up to £20,350. The report was 
adopted by the Council А scheme of public lighting. 
involving the use of 140 or 150 arc lamps, was adopted 
concurrently with the tramway undertaking, and the ‘whole 
сові was estimated in January last year at £276,347. An 
extension of the lines to Southbourne was sanctioned in that 
month. | 

The generating station was built on a fairly central site, 
near the Central Railway Station, to the designs of Mr. F. W. 
Lacey, the borough engineer. The buildings comprise 
engine and boiler houses and offices, and the car depót and 
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workshops are adjacent. The present capacity of the plant 
is 1,168 kilowatte, and space is provided for extensions, to 
be carried out when required. | 


stokers, driven by two motors of .2} н.р. each, and 
with Schmidt fiue-fired superheaters, which аге, shown 
in the accompanying sectional elevation of the station. 


| 


CROSS-SECTIONAL ELEVATION OF WORKS. 


| The four boilers are of the Lancasbire type, as shown in 
our illustrations, 30 ft. long and 8 ft. 6 in. diameter, and 
are constructed for a normal working pressure of 180 lbs. per 

. in. They were supplied by Messrs. Edwin Danks and 
Co. (Oldbury), Ltd., and are capable of evaporating 
8,000 Ibs. of water per hour each. The fittings include 


Provision is made for regulating the dampers from the 
engine room, so as to allow any desired proportion of the 
flue gases to pass through the superheaters; each super- 
heater is made in two sections, of which the first portion 
dries the steam, and. the second superheata it. The maxi- 
mum superheat arranged for is 150° F.; thermometers and 


Genera, View or EwNarwm Room. 


two safety valves of the dead-weight type to each 
boiler, and а high-steam and low-water alarm safety 
valve. The boilers are provided with Proctor mechanical 


pyrometers are provided for, the former having dials in the 
engine room. 2 
The economiser consists of 384 tubes, in three sections, 
G 
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and is of the Green type; the scrapers are driven by a 8-H.P. 
motor RE ' . 
| The chimney is. 150 ft. in height from the foundation ; it 
із approximately a regular octagon in section, measuring 7 
ft. in diameter inside. Its external appearance is relieved by 
а cast-iron capping, and a stone cornice 20 ft. from the top. 


© .: QowpENSING PLANT. r. 
' p T 


The boiler feed plant comprises two steam-driven ‘feed 


pumps, supplemented by two live-steam injectors ; the feed. 


water is derived from the town mains, and is stored in a 
tank over the pump room, which has a capacity of 
8,000 gallons. The pumps are of Messrs. J. P. Hall 
and: Co.’s manufacture, and are capable of supplying 
3,000 gallons of water 
per hour each against 
the boiler pressure. The 
injectors are of Messrs. 


Holden &  Brooke's 
make, of the same 
rating. A Kennedy 


water meter is pro- 
vided. The feed-water 
piping is of cast-iron, 
and is arranged in the 
form of & ring main. 
Coal storage bunkers 
are provided over the 
boiler house, with a 
capacity of 68 tons. 
The coal is delivered at 
the station intoa hopper, 
whence it is raised by 
а bucket elevator to a 
tipping platform. From 
this point the coul is 
shot on to a continuous 
band conveyor running 
the length of the boiler 
house over the bunkers; 
the coal can be dumped 
by a movable tipper 
into any one of the 
bunkers as required, 
7 An ash conveyor of 
the tray type runs 
beneath the boiler house 
floor, and receives the 
ashes through hoppers and;shoots from the front of the 
boilers, carrying them to a tipping hopper outside the 
station, whence they are removed in carts. | 
The conveying plant is driven by motors of 6 H. P. 
each; the speed of the elevator is 80 ft. per minute, 


and of the conveyor belt 250 го 300 ft., while the ash 

conveyor runs at about 50 ft. per minute. 

Ьу The main steam pipes are of lap- welded steel, and 

the exhaust pipes of cast-iron. From each boiler a 7-in. pipe is 

taken to the corresponding superheater, with a bye-pass 

arranged so that the steam can be passed wholly or partially 
throngh the superheater, or direct to 
the engines. The steam pipe is then 
continued through the boiler house wall 
to the engine in line with the boiler. On 
the boiler side of the wall an equalising 
main is fixed, 10 in. in diameter, con- 
nected with each of the four steam pipes 
from the boilers; this arrangement, 
which has been so widely adopted of late 
in modern stations, is much preferable 
to the ring main, as it affords ample 
facilities for shutting off any boiler or 
section of piping without interference 
with the rest. and is free from the leak- 
age, condensation and complication of the 

ring. 2 

Duplicate steam pipes are provided 
for the feed pumps and injectors and 
air pumps. : 

The exhaust main runs under the 
floor level in the engine room; it is 20 in. 
in diameter, and is sub-divided by a stop 
valve between the second and third 
engines. An atmospheric uptake is 
provided at one end of the exhaust pipe, 

. with an automatic water seal, while the 
other end is connected to.an oil separator, 
passes over the two condensers, and 

MP through a water seal to а second 

atmospheric exhaust pipe. All hot pipes are covered with 
magnesia sectional lagging. 

The generating plant consists of four triple-expansion 
high-speed engines, built by Messrs. Belliss & Morcom, Ltd., 
coupled direct to multipolar: compound dynamos by. the 
British Thomson-Houston Co., Ltd. The engines are of 


BOILERS AND MECHANICAL STOKERS. 


the vertical enclosed type, running at 360 revolutions per 
minute; the cylinders are side by side, 12, 184, and 28 in. 


in diameter, with a stroke of 12 in., operating on three. 


cranks at equal angles. Special provision has been made in 
the design for the use of superheated steam, and Messrs. 
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Belliss & Moroom’s well-known system of forced lubrication 1,500 sq. ft. of cooling surface, with a centrifugal circulating 
is employed, oil being automatically pumped into all the pump, driven by the same firm'a compound engine at 575 
bearings at a pressure of 15 to 20 lbs. per square inch. The revolutions per minute. The pumps draw their supply from 
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Main SWITCHBOARDS. 


normal load of the engines, with a steam pressure of 175 lbs. a tank through the condenser, and deliver the water over a 
per square inch, and condensing, is 450 I. H..; special cooling tower. The air pumps are single-acting, and are 
means are provided for raising the power to 500 H.P. at driven at 100—120 revolutions per minute through worm 
gearing by the engines which drive the centrifugals, The 
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Авс Ligutina, лир Station LIGHT AND POWER SWITCHBOARD. Coottina TOWER. 


times of maximum load. All the slide valves are of the gearing runs in a bath of oil. Each condensing set is 
piston type. | intended to deal with 15,000 lbe. of steam per bour ‘at 

There are two condensing seta, supplied by Mesars. Belliss normal load, and 25,000 Ibs. on emergency without dropping 
and Morcom, each consisting of a surface condenser with Ње vacuum below 20 in. 
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A wooden cooling tower has been built by the Klein 
Engineering Co., Ltd., capable of cooling 100,000 gallons 
of water per hour from 120° to 80° F. under all conditions 
of weather. The tower is shown in one of our views. The 
hot water is delivered at a height of 24 ft., and gravitates to 
а reservoir beneath the tower. 

Between the engine and dynamo there is a fly-wheel 
weighing 9,000 lbs., and storing 443 foot-tons of energy at 
normal speed. The governor is of the centrifugal type, and 


MoTOoR-GENBBATOR. 


acts on the throttle, controlling the speed between full load 
and no load within 14 per cent., with a maximum rise of 
24 per cent. when the whole load is suddenly thrown off. ^ 

The generators are of the D.T.H. standard type, with 
eight 
fields are compound wound, and each machine is rated at 
292 Kw., 580 amperes at 550 volts constant pressure. On 
emergency the output can be increased to 364 Kw. for short 


periods. The machines are sparkless at all loads, and are 


provided with continuous automatic lubrication ; the tem- 
perature rise was guaranteed not to ne AE 
exceed 60? F. above the surrounding air 
after six hours' run at full load. 

The performance of the combined seta 
guaranteed by the contractors (the 
British Thomson - Houston Co., Ltd.) 
with a vacuum of 24 in., was 23'1 Ibs. 
of steam per KW.-hour at full load, and 
25°6 at half load, subject to a margin 
o£. 5 per cent., with a combined efficiency 
of 84*6 per cent. at full load and 78:4 
at half load. On actual trial the steam 
consumption was found to be 23°4 lbs. 
at full load and 25:3 аб half load, thus 
easily coming within the guaranteed 
values, which, for sets of only 300 xw., 
must be admitted to be remarkably low. 
As the superheaters are not separately 
fired, no extra fuel is consumed in 
superbeating the steam. 

A traveling crane, made by Messrs. 
Jas. Carrick & Sons, Ltd., and capable 
of lifting 15 tons, spans the engine e 
room at a height of 23 ft. 

The main switchboards were supplied 
by Messrs. J. G. Statter & Co., of 
Birmingham ; they are mounted on a 
gallery at the end of the engine room, 
and provide for the control of five 
generators and a  motor-generator, 12 line feeders, 
and two conduit feeders. The traction switchboard 
consists of 17 panels—six generator and one motor on the 
left hand, seven feeder on the right, and the Board of Trade 
panel, with two main panels, in the centre. The panels are 
of enamelled slate, carried in a strong steel frame, with a 
handsome teak framework and moulding round the top 


^ 


and sides. Each of the generator panels carries a circuit 


breaker, sector ammeter, three-pole throw-over switch, field 
rheostat and voltmeter contacts. The motor panel is some- 
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les, and former-wound slotted drum armatures. The . 
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what similarly. equipped, with a starting switch and two 
single-pole (one throw-over) switches in place of the three- 
pole switch, and a plug bar with six sockets. The left-hand 
main panel carries a voltmeter reading from 480 to 620 


. volts for the lower bus-bars, ammeter showing the total 


current flowing to the conduit section, arc lighting ammeter, 
recording ammeter for tue current to conduit, short-circniting 
switch and hand-wheel for controlling water resistance. 
Above this panel is à dynamo voltmeter reading from 480 to 
620 volts, The right-hand panel carries two voltmeters 
reading from 480 to 720 volts, for the conduit section and 
for the arc circuits, ammeter for total line current, recording 
ammeter with plugs and sockets to connect it with any line 
feeder, and d.p. switch for the conduit bars; above this 
panel is a voltmeter for the upper bus-bara, | 

The Board of Trade panel carries two each recording volt- 
meters and ammeters for the observation of the rail pressure 
and leakage current. 

A leakage ammeter is also provided, having seales up to 
0'05 and 5°0 amperes, either of which can be used as 
desired. 

There are two conduit feeder panels, each fitted with a 
800-ampere circuit breaker, 400-ampere meter, double-pole 
throw-over switch, and Thomson watt-hour meter ; each of 
the fiveline feeder panels carries a similar circuit breaker 
and meter, but has two 300-ampere meters and two single- 
pole switches, with lightning arresters and coils on the back 
of the panel. | 

The water resistance is for use in series with the conduit 
feeders when required, and is capable of carrying 600 amperes 
for short periods ; the resistance is adjusteble to give from 
20 to 600 amperes. Most of the instraments are of the 
sector pattern, made by Messrs. Evershed & Vignoles; the 
recording instruments are of Messrs. Elliott Bros. make. 

The arc-lighting switchboard comprises four enamelled 


.slate panels in a steel frame, fitted with 12 single-pole 


25-ampere switches ; these are coupled in pairs so as to act 
as double-pole switches. Switch fuses are also provided, and 
six sector ammeters. Alongside of the arc-lighting board is 
the exactly similar station lighting and power board, as 
shown in our photograph. — . - n S 
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Воде САВ. 


Ав the conductors іп the conduit section are insulated 
from earth, it is necessary to feed this portion independently 
of the trolley lines; this may be done by means of one of 
the main generating sets, but in addition a motor-generator 
is provided, of Messrs. Siemens: Bros. & Co.'s make. This 
consists of a compound-wound dynamo of 77-Kw. output at 
550 volts, coupled to a shunt-wound motor, running at 550 
revolutions per minute. If necessary the speed can be 
increased to give tbe norma], current, 140. amperes, at 600 
volts; the generator can also give out 170 amperes at 550 
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volts for short periods. The fields are four-polar, with cvils 
wound on bobbins; it will be noticed, in our illustration of 
the set, that the field frame of the generator is divided above 
the axial plane. The armatures are former-wound slotted 
drums. A separate fly-wheel, weighing 14 tons, is mounted 
between the two machines, on a short shaft carried in two 
bearings, so that either armature can be removed without 
disturbing the fly-wheel. The over-all efficiency of the set 
at full load is 82 per cent., and at half load 78 per ce t. 

The station lighting and power installation, as well as 
that of the car depót, was carried out by Messers. Cecil 
Cooper & Co., of Bournemouth, and comprises 50 B.T.H. 
enclosed arc lamps, 250 incandescent lamps and main 
switchboard. The wiring for these and for. the motors is 
enclosed in iron gas barrel, no joints ешр: alowed in the 
conductors. 

The rolling stock consists of 20 bogie cars carrying 62 
passengers each, and 18 single-truck cars having a seating 
capacity for 42 ngers each; all the cars are of the 
double-deck pattern. One of the larger cars is shown in 
the illustration on p. 148. | 


(To be concluded.) 


ELECTRIC TRACTION NOTES. 


V 


Ashton and Stalybridge—Negotiations are taking 
plare between the Stalybridge, Hyde, Dukinfield, and Mossley 
Joint ‘Tramway Board and the Ashton-under-Lyne Corporation for 
an interchange of traffic between the several districts. The chair- 
man of the Ashton Tramways Committee recently stated that there 
was every probability «f an early arrangement being made, not 
only with the Stalybridge District Board, but also with the Cor- 
poration of Mauchester, by which a through service of cars 
between these places and Ashton could be established. 


Birkdale.—As a result of an interview in London with 
the Soutbport Tramway Co. authorities, the route over the Avghton 
Road railway level crossing will be opened on the 24th iust. It is 
also stated that there ie a prospect of the extensions of the 
Birkdale tramway system being put in hand at an early date to 
meet the numerous petitions of the ratepayers in the various parts 
of the towuship. 


Bournemouth.—On January 3rd Alderman Désir 
chairman of the Tramways Committee, entertained the officials and 
employés of the department, together with their wives and lady 
friends, at tea in the Volunteer Drill Hall in the Holdenhurst Road. 
The company numbered about 200. 


Bradford.—On Monday last a considerably reduced 
scale of fares came into operation at the Great Northern Railwsy 

stations in the immediate neighbourhood of Bradford, but the 
Corporation have met this move in opposition to the tramway 
syatem by a further reduction of fares, bringing the maximum cost 
to the remotest parts of the city down to 2d., thus still undercutting 
the railway company. 

An interesting discussion occurred at the Jast meeting of the 
Bradford City Council upon the question of giving preference to 
Britiab made material in the. latest advertisement fur tramway rails 
and pules. A sub-committee had recommended the Tramways 
Committee to insert the words British. made in the advertise- 
ment, but the full Committee bad deleted these words. The inser- 
tion of the words was moved again in the full Council meeting, but 
was defeated, after a long argument on familiar lines, by 48 votes 
to 14. 

Toe Tramways Committee is considering a proposal made by 
speculators who wish to form a company to work a system of parcel 
delivery by using the tramways in conjunction with boy messengers 
at appointed stations. The company offers the Corporation £400 a 
year for a monopoly, and proposes to atk the public to аа 
£20,000 capital. 

Bromley (Kent).— The U. D.C. bas sealed che agree- 
ment with the B. E. T. Co. for.the provision of electric tramways in 
the town, and bas decided to support the company's Croydon and 
District E.lectric Tramways (Extensions) Bill. 


Cardiff.— Twenty more electric cars are to be ordered іп 
view of the coming busy season, and new routes are being sug- 
gested ; £12,000 is to be paid by the Corporation for acquiring the 
Bplottianda —Georgetown route from the Penarth Harbour Co. 


Chatham.—On 16th inst. an electric car got beyond 
control when descending the hill in Maidstone Road, and left the 
track at the curve at the bottom, crashing into a brick wall; 
several passengers received slight injuries. 


Coventry.—The City Council spent fully five hours in 
discussing schemes for the extension of the electric tramways and 
the 3 of a new railway from Coventry to Arley. Whilst 


the general feeling seemed to be in favour of the tramways project, 
except a slight opposition to the handing over of the streets to a 
private company, the meeting hardly appeared quite in sympathy 


with the proposed new railway, some of the members stating that 


they failed to see what advantage the people were going to get out 
of it. Another point was that the schemes were being rushed 
through without full opportunity being given for their due ооп- 
sideration. On the other hand, it was pointed out that this was a 
beginning in the direction of increased railway facilities, and 
ultimately it was decided by a narrow majority to give the support 
of the Council to both projects. 


Craydon.— The T.C. has appointed Mr. E. W. Monk- 
house as engineor in connection with the extension of electric trams 
at an inclusive fee of £150. 


France.—A project for the construction of an electric 
tramway connecting Behobie, Hendaye, St. Jean-de-Lus, Guéthary, 
and Biaritz on the Franco-Spanish frontier has been approved by 


the Technical Committee of Ways and Bridges. The corresponding : 


line in Spain from San Sebastian to the frontier is already well 
under way. 


Gateshead. —Major-Gen. C. S. Hutchinson, R. E., C. B., 
attended here as arbitrator on the 14th inst. to hear the dis- 
pute between the Gateshead Corporation and the Gateshead and 
District Tramway Oo. as to the proper lighting of dangerous crosé- 
ings. The contention of the Council is that all crossings and 
termini are dangerous and ought to be lighted, and that the lights 
that bave. been erected by the company are only intended for the 
latter's convenience in changing the trolley poles. The company 
reply that neither the junctions nor the termini are dangerous, and 
that if they are, they are already properly lighted. These conten- 
sions were put before Major-General Hutchinson, and after hearing 
the argua.ente, he went round iu a вре ial car to inspect the junc- 
tions, and late in the day went to see them when lighted. 


Germany.—A competition fer the electric haulage of 
boats on the Telton Canal, in Germany, has just been decided. Aoc- 
cording to the stipulations of the com pes ition, the boats to be 
hauled would be of the fullowing categories :— Of 600 tons (metric), 
drawing 175 metres of water; of 450 tons, drawing 1 60 metres; 
and of 170 tons, drawing 1:25 metres. The mean speed of haulage 
should be of 4 kilometres, and the triphase current which would be 
employed should not cost more than 12 pfennings per kilowatt- 
hour. Of 20 projects presented those of the following firms have 
been selected:—(1) Siemens & Halske, Berlin; (2) Schuckert, 


Nuremberg; (3) Kiel Canal Imperial Tug Co. The distance to be 


covered is 37 kilometres, and the out-ide cost of the scheme that 
will be ultimately adopted will not exceed 5,000,000 marks. 


Halitax.— A ratepayers’ meeting convened by the Mayor 
of Halifax to consider the prop: sl to construct a lift, at the cost of 
£12,500, in order to provide tramway communicat. on with West 
Vale, has decided by.a majority sgainst the lift, and the proposal 
will now.have to be abandoned. 


Holme Cultram.—The U.D.C. on January 14th decided 
to oppose the application of the West Cumberland Electric Tram- 
ways Co. for an extension of time in which to commence the work. 


Ноте. — The votes of owners and ratepayers in regard to 
the municipal tramway scheme came out as follows :—For the Bill, 
3,111; against, 4,185; majority against, 1,074. 


Leicester.—The Tramways Committee, which has not 
yet placed its contract for electric cars, visited the works of the 
Brush Electrical Engineering Co., at Loughborough, last week, and 
inspected the car department. 


Luton.—Owing to the opposition of the T. C., the pro- 
moters of the electric tramways between Luton and Dunstable have 
abandoned the scheme. 


: Maidstone.— The T.C. approves of the scheme of the 
Chatham and District Light Railway Co. for tramways from 
Chatham to Maidstone, but not of the rival scheme of the Rochester, 
Chatham, Gravesend, and Maidstone Tramways Co. 


Johannesburg.—Vxtracts have been published in the 
Johannesburg Star from the report made by Messrs. Mordey and 
Dawbarn to the T.C. on the municipal lighting and, tram- 
ways question. The report was to come before the Council 
on December 29th, and it recommended in the first place, 
that the existing generating plant should be diecarded as 
unsuitable, that a single generating station for the combined tram- 
way, lighting and power requirements should be adopted, and 
that the site of this station should be internal to the area to 
be supplied—in fact, the existing site of the gas and electric 
light works is recommended as suitable in many respects. The new 
plant could be set to work upon this site before the existing plant 
had to be disturbed, and in view of the probable extension of the 
industrial area and the consequent development of Johannesburg, 
the generating station would be so designed that extensions could 
be made systematically as required and at a minimum of cost. We 
quote from the paper mentioned as follows: 

“With regard to charge, the practical result of the present 
methods, we are told, is that the average price received per unit is 
Od. for all private consumers’ purposes, while the engineers recom- 
mcndced, as the general basis of charge, a rate of 6d. per unit for 
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both power and light, with an alternative system which would 
make the cost per unit to the 24-hour consumer work out at 23d. 
With regard to tramways, we are informed that the Tramways 
Committee have already provisional'y approved of certain routes, 
baviog a total length of 23:6 miles, and the engineers recommend, 
for reasons that seem to us convincing, that practically the whole 
of this le: gth should be laid witk double track. With regard to 
gauge, it was obviously desirable that it should coincide, if possible, 
with tbe railway gauge of the country, but there appear to be 
ineuperable difficulties in tbe way of the conveyance of railway 
trucks over the tramways, except by the method of trolleys, and 
the question of gauge being thus left open, the adoption of the 
Standard gauge of 4 ft. 8) in. is strongly recommended. For con- 
veyauce of the current to the cars, the engineers are of opinion 
that the overhead trolley system should be adopted, which, how- 
ever sound on engineering grounds, is ssthetically regrettable. 
Provision is made fora very frequent and regular service, and the 
minimum fare is assumed to be 2d. The capital outlay for the 
entire scheme is placed at £1,240,000, and estimates are presented 
of revenue and expenditure which show & profit, after liberal pro- 
vision for interest and sinking fund, of nearly £20,000. The 
Tramways Committee recommend to the Council that the 
report in all its details should be adopted, and unless 
good grounds should be discovered for further inquiry, we hope 
no time will be lost in pressing forward with the undertaking, 
which is vitally necessary to the progress of the town. If the letter 
from the Colonial Secretary and the comments of the Committee 
thereon, which are appended to the engineers’ report, are to be taken 
as defining the position with regard to the existing tramway com- 
pany, there appears to be no impediment to immediate progress. 
The Colonial Secretary now explains that the recognition by the 
Government of the concession on June 16th last was cuntined to the 
original concession, and that there has been no recgnition of 
subsequent amendments. From this tbe Committee argne that the 
right of expropriation on easy terms, which the Government 
possessed under tbe original concession, remains, and in con- 
firmation of tbeir view the Colonial Secretary states that the 
subsequent abandonment of this right was in consideration of the 
company carryitg out а certain contract for carrying posts which is 
not row in force. The company, however, will no doubt be dis- 
poeed to ask why this contract is not in force, and to dispute the 
conclusion, which is not so much stated as suggested. Meanwhile 
the Commit'ee appear to be satisfied that they have command of 
the situation, and while still prepared to negotiate with the tram- 
way company for the acquisition of its assets, recommend that the 


question of expropriation in terme of the concession be not 
entertained.” 


Manchester District: The Competing Tramway 
Schemes.—The action which is being taken by certain local 
authorities, indicates the possibility of a stiff fight in Parliament 
for the privilege of laying aud working tramways in the district 
south of Manchester. Stretford ів already identified with the 
Manchester municipal system, and Sale, although it has pro- 
visionally accepted the terms offered by the British Electric 
Traction Co., under the scheme known as the North Cheshire, may 
yet join hands with the city. Curiously enough, the boundary line 
between Sale and the Ashton-on-Mersey district (which has agreed 
to support Manchester in its opposition to the other schemes) runs 
along the high road to Altrincham along which for a certain 
distance, the trams will pass. The entire district to be 
served by the proposed lines, including Bowdon and Hale, contaius 
а vast residential population whose business lies mainly in Мап- 
chester, and the Corporation is naturally desirous of catering for its 
wants. All the local authorities except Sale will actively support 
the scheme of the Corporation. It is understood to be a part of 
that scheme that the suburban districts shall themselves construct 
tre lines—or the Manchester Corporation, as contractors for them 
— and that the Corporation shall work them on a 23 years’ lease. 
Oa the expiring of this lease the lives will become the 
property of the several local authorities, should they desire 
totake them over, whilst this overhead equipment will remain in 
the hands of the Corporation. The North Cheshire (B.E T.) pro- 
poral is for a lease for 35 years, in the case of Sale, at the end of 
which period the lines and equipment would become the property 
of the Sale District Council, but not the rolling stock; and Sale 
would also become owner of the large generating station, which is 
to be created as a part of the scheme, and probably also the land 
forming its site. Besides the schemes of the Manchester Corpora- 
tion and the North Chesbire, there is that of the Manchester 
Southern Tramways,” which seems to be receiving opposition from 
all quarters. It is a competing scheme, во far as a part of the dis- 
trict is concerned, but it proposes to carry tramlines into some 
districts beyond, and to form connections, on tbe one hand, 


with Eccles, and oa the other with the Stockport system near 
Cheadle. 


Peru.—A group of capitalists at Lima projects the 
establishment of an electric tramway service to serve the towns of 
Miraflores, Barranco and Chorillos, and to connect them with Lima. 
The survey of the line is to be commenced immediately. The line 
will be a double one throughout its entire leugth—a matter of 
20 kilometres. 


St. Helens.—The South Lancashire Tramways Co. has 
acquired the whole of the undertaking of the new St. Helens and 
District Tram ways Co., in order to complete its through route from 
Liverpool to Bolton vid St. Helens and Loigh. 


Stroud.—The U.D.C. last week discussed the Stroud 
and District Tramways Bill now before Parliament, and unani- 
mously resolved to support it. 


Schemes Abandoned.—It is said that the London 
Brighton express electric railway scheme has been dropped. The 
5 per cent. deposit not being lodged, the standing orders could not 
be complied with. 

The City and Crystal Palace Tube Railway is also said to have 
been abandoned for this session. 


Southport.—Last week some experiments were tried on 


the Southport Tramway Со.'в cars, two being run with only one 
motor instead of two. 


Spain.—A company has been formed in Paris, with в 
capital of £50,000, to construct a narrow gauge electric tramway 
between the two railway stations in the town of Linares. The 
necessary electrical energy will be supplied from a water-power- 
driven plant in the district. 


Sweden.—An important step has been made in the pro- 
ject for the transformation of the Swedish railways into electrically- 
worked lines. The commission of engineers and electricians 
appointed some considerable time ago has finally pronounced itselt 
in favour of the scheme. The commission is of opinion that it will 
not be difficult to procure the necessary motive power, the waterfalls 
and rapids to be met with on almost all sides being capable of sup- 
plying without any difficulty 500,000 H.P., whilst the fifth part of 
this force would be quite ample for the purpose. Besides, the 
immense turf bogs di-tributed over the country can in special cases 
(where the nearest falls are a considerable dieta:.ce from tbe 
line) be utilised for fuel in the development of motive power. 
The commission in its report poiuts out how important it is for 
Sweden both from an economic, and from a military poiut of 
view, to be able to subsist of herself witnout being obliged to buy 
her motive power—and that expenrively-— in the form of coal from 
abroad. The Swedish State Railways have a total length of 4,400 
kilometres, so that the transformation in question is an undertaking 
of considerable importance. The map that has been prepare d by 
the commission indicates no less than 22 central power stations, 
which will supply the necessary current to the entire system. Each 
power station will be so arranged that it will be capable of furnish- 
ing the current for a distance of 300 kilometres at atension of 
40,000 to 60,000 volte. Before the end of this year the first trial 
line will be constructed, and it is hoped that before 1910 the entire 
system will have been transformed. Amongst the rapids to be 
utilised is one which will give no less than 110,000 HP. and 
another which will give 90,000 нр. 


Urmston.—The D.C. has decided not to support private 
companies who are competing for the privilege of providing tram- 
ways, but to throw in its 106 with Manchester. It is probable that 
terms will shortly be arranged. 


TELEGRAPH AND TELEPHONE NOTES. 


British Guiana.— According to the official statistics of 
the postal, telegraph, and telephone services of British Guiana for 
the year 1901-1902, the number of telegrams received for trans- 
mission was 60,209, as against 61,719 in 1900-1901, and the value of 
paid messages was £3,564 against £3,916. The telephone service is 
said to have suffered from the induction caused by the operations 
of the Electric Lighting and Tramway Co. It was found necessary 
to reconstruct the Georgetown system on metallic circuit, and 
negotiations with the company have resulted in the payment to the 
Colony of a eum of £2,083 in full settlement of all damages in this 
connection. 


Manchester Telephones.—The Special Committee of 
Manchester Corporation reported on January 15th that they hope 
that in the course of the next three or four weeks they will have 


definitely agreed with Salford and Stockport as to the terma of the 


application to the Postmaster-General for a license to establish a 
municipal telephone service within their united areas. 


The Niger Telegraphs.—Lieut. Charles, R. E., and six 
sappers, sailed last Saturday in the Oron, for Forcados, Southern 
Nigeria. The Oron has on board over a thousaud cases and pack- 
ages of telegraph material. 


According to the official annual report for the Northern [ 


Nigerian Protectorate for the year 1901, during the year a 
tel:graph line was constructed along the Kaduna to the new 
head quarters —about 12 miles beyond Wusbishi (75 miles) 
—with iron poles throughout. Great efforts were made to 
transport the material for the Benue line by means of canocs 
up every smal] stream which flows into the Benue, and to 
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place it in situ. The small piece of line from Loko to Akwanaja 
(60 miles) was dismantled and a new and more northerly direction, 
riá Nassarawa, which will wholly avoid the turbulent Munshi 
country and follow а big trade route was decided upon, and clearing 
began. On the whole the progress made is considered very satis- 
factory. The construction is now entirely under Mr. Eaglesome, 
Director of Pablic Works. During the present year it is hoped to 
complete the Benue line as far as Azara or [bi, and to extend the 
Kaduna line to Zaria. Telegraphic communication between 
Forcados and Northern Nigeria (vid Lagos) is said to be most 


urgently needed, and it is understood that the Governments of. 


Lazos and Southern Nigeria intend to erect an air line along the 
sea shore. The distance is about 180 miles, and as distribution by 
boat is easy, it is estimated that the maximum cost would not 
exceed 48.000. The Niger Co. has informed the High Commis- 
sioner that for as long a period as 12 days at a time it has had 
no chance of sending a cablegram to Lagos for transmission, and it 
is, therefore, obvious, he thinks, that both the administrative work 
of Northern Nigeria and commercial progress are greatly hampered 
by such an entire absence of communication with the seaport. 


Sudan Telegraphs. — Reuter's Cairo correspondent says 
that it is expected that telegraphic communication with Fashoda 
will very shortly be established. 


Swedish Telephones.— The Swedish Telephone Adminis- 
tration has applied to Parliament for a loan of 22,800 crowns for 
the installation of a new line of telephone from Gellinare to 
Kiruna, of three-millimetre wire. A credit is also asked for 
the construction of а line from Boden to Vuollerm to cost 21,400 
crowns and another from Neder-Kalix to Haparanda, the cost of 
which is estimated at 15,300 crowns. | 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED REPAIRED, 
Latakia-Cyprus .. bs P ss е .. June 90, 190 .. s 
Trinidad-Demerara No. 1 ee oo ee Aug. 97, 1900 .. ee 
Dominica-Martinique .. se РА > .. May 7, 1902 .. ae 
Bt. Lucia-Martinique .. as ms .. May 7, 1902 
Guadeloupe-Martinique May 7, 1902 
St. Lucia-St. Vincent Nov. 18. 1902 
Martinique- Puerto Plata  .. July 10, 1902. 
Guantanamo Mole 8t. Nicholas Aug. 4, 1902 
Cayenne-Pinheiro vs © oe Aug. 18, 1902 
Assab- Massowah a E "s Dec. 80, 1902 T 
Reissi-Issa-Reissi-Yemani X Oct. 22, 1902 
Cadiz-Teneriff . 


Ss. Jacques-Haiiphong . РЕ Ex 
Falmouth- Bilbao ee ae . эө ee Dec. 15, 1902 

Jamaica-Colon ..  .. .. ... „ Dec. 81,1902 .. T 
Bissao-Bolama oe oo ee ae oe . Jan. 17, 1903 ee ee 


LANDLINES :— 
Rouse to Tientsin and Taku ria Helampo .. June 18, 1900 es 
Ode-sa-Kertsch .. ys oe js Es .. Jan. 16, 1903 .. June 18. 
Telegraphists’ Grievances.—A deputation of London 
and provincial telegraphists waited upon the Postmaster-General at 
St. Martin’s-le-Graud on 20th inst., for the purpose of layiug before 
him certain gricvances. 


Telephone Call Register.—Mr. А. C. James, of Broad 
Quay, Bristol, has published a “call” and “reply” telephone 
register which is intended for the use of those wishing to keep an 
accurate account of all their business transacted over the telephone. 
The book has columns for recording date, called to,” called by,” 
subject matter, and reply. It is ueed from either end, according to 
purpose, "called to" pages running one way of the book, and 
“called by” running the other, after the position of the book has 
been reversed. The register has been adopted by one of the large 
branches of the Imperial Tobacco Co., Ltd. 


The Telephone in Ethiopia.—The use of the tele- 
phone is gradually becoming more extensive in Ethiopia. The 
Addis Abeba-Harrar line has already rendered immense service, but 
has become insufficient, and a new lins to Holots is to be opened to 
the pablic. 


Wireless Telegraphy.— Laffan’s correspondent at Ottawa 
says that a new Marconi company has been formed in Canada, 
which will take over the station at Glace Bay from the English 
company, sud establish a series of statiuns along the lower 
St. Lawrence. 

Experiments ia wireless telegraphy are at present being made 
between Berlin and Venice. If the results are favourable, an in- 
stallation of a similar nature will be made between Stockholm and 
Calais. The improvements recently introduced now permit а 
speed of 40 to 50 words a miante. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Atherton.—January 23rd. Switchboards, transformers, 
pillars and cables. Вее “Official Notices" January 2nd. 


Barnes.—February 3rd. Free, hire or assisted wiring. 
Bee “ Official Notices " to-day. 

Batley.—February 2nd. Feeders, cables,. conduite, arc 
light columns, &c., station wiring, instruments, &c., steel poles and 


overhead equipment, and switchboard. See “Official Notices 
January 9th. 


Belgium.—March 5th. Tenders are being invited until 
March 5th by the municipal authorities of Ghent, for the concession 
for the electric lighting of the town. Tenders are to be sent to 
L'Hotel de Ville, Ghent, whence particulars may be obtained. 


Bradford. — January 24th. The Corporation are 
inviting tenders for steel girder tram rails, and for 230 steel poles 
for overhead equipment. 


Brighton.—January 26th. Overhead construction and 
equipmeat for tramways. See Official Notices” January 9th. 


Bulawayo. — February 26th. Establishment and 
working of an electric tramway. See “ Official Notices " Nov. 21st. 


Bury.—January 26th. Traction accumulators and 
reversible booster. See Official Notices January 9th. 


Cardiff.—January 29th. Twenty double-deck, single 
truck cars. See Official Notices January 16th. 


Cleckheaton.— January 24th. The U. D.C. wants ten- 
ders for mctor booster. See Official Notices January 9th. 


Darlington.—February 13th. Lancashire boiler, piping, 
feed-heater, traction feeders, permanent way construction, &c. See 
“ Official Notices January 16th. 


Edinburgh.—February 16th. Electric light fittings for 
Colinton Mains Hospital. See Official Notices to-day. 


Epsom.—January 24th. Lead covered-cable, &c. See 
* Official Notices " January 16th. 


Germany.—Tenders are about to be invited for the con- 
struction of an electric tramway in the town of Mulheim-am-Rhein. 


Germany.— February 18th. The State Mining authorities 
at Königsberg are inviting tenders until February 18th for the 
supply of four electric travelling cranes and an electrically-operated 
turntable. Particulars may be obtained from, and tenders are to be 
sent to, Die Pietbiuamt., Königsberg, Prussia. 


Germany.—January 30th. The Prussian State Railway 
Authorities at Hanover are inviting tenders until the 30th inst., for 
the supply of 96 tons of telegraph wire, 10 kilometres of bronze 
wire, and 46,000 porcelain insulators. Tenders are to be sent to 
Die Direction, Die Königl. Eisen bahnen, Hanover, whence particu- 
lars may be obtained. 


Guayaquil.—February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 2nd. 


Hackney.—February 19th. 1.500-K W. Bteam dynamo 
and condenser, with electrically-driven pumps. Вее Official 
Notices " January 9th. Ё 


Hanover.—January 30th. The Königlich Eisenbahn 
Direction, Hanover, require offers for the supply of 96.000 kilos. of 
cor ducting wire, 780 kilos. of metallic cables for bell apparatus, 
10,000 kilos of bronze wire, 2,000 kilos. of copper wire, 3,700 kilos. 
of insulated wire, 46,000 porc~lain insulators, 19,000 screw supports, 
&c. Conditions of contract (1 mark) from the above mentioned 
administration, 4, Thielenplatz (Hall 129), Hanover. 


Harrogate. — January 21st. Two 10-5 H.P. steam 
winches and one 10-5 н.р. electric winch. See Official Notices 
to-day. 

Ipswieh.—January 23rd. 26 electric cars, also one for 
street cleaning, watering and sanding. See ‘Official Notices” 
January 2nd. 


Koloszvar (Austro- Hungary). — March 10th. The 


Municipal authorities of Koloszvar, Austro-Hungary, are prepared to 
consider tenders for the installation of an electric power station, 
for the supply of motive power. Estimates to be based on carrying 
out the enterprise either at the expense and risk of the town or of 
the would-be concessionnaires, aud should be addressed to the 
municipality in question, at Matyaskiraly, No. 1, I. 5, Koloszvar. 


Madrid.—January 31st. The Sociedad de Gasification 
Industrial de Madrid will, on the 31st inst., consider offers for the 
supply of seven machines of 1,500-H P. each (for the use of the 
city electric lighting station) with all the necessary accessories. 


Manchester.—January 23rd. The Electricity Committee 
wants tenders for the supply of armoured and rubber-insulated 
cable. 


Newport.—January 26th. Telephones, street pillars and 
30. exchange boards for tramway system. See ' Official Notices ” 
January 9th. 

Southampton.— February 14th. The Ordnance Survey 


wants tenders for four 74-в н.р. motors and four starting switches 
and resistances. See Official Notices to-day. 


Spain (Valence).— February 7th. The Municipality of 
Valence wants offers for 50 columns in wrought-iron for the впв- 
pension of electric arc lamps. Up-set price, 600 pesetas each. 
Particulars from the administration above mentioned. 
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Spain.—February 6th. Tenders are being invited until 
February 6th by the municipal authorities of Valence for the supply 
of 50 large wrought-iron masts required in connection with the 
public street electric lighting. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Valence. 


Spain.—January 23rd. Ter ders for the concession for 
the electric lighting of the town of Alcanis during a period of 
10 years. Terders to El secretario del Ayuntamiento del Alcaniz 
(Teruel), whence particulars may be ootained. 


Stalybridge.— February 2nd. Electric tramcars with 
trucks and equipment complete, tower-wagons, overhead equip- 
ment and сат sheds. See Official Notices January 9th. 


Stockport.—January 24th. 645 tons of grooved steel 
tram rails, 15 tons tie bars, also special work. See Official 
Notices " January 2nd. 


Sydney.—January 28th. Arc lamp pillars, brackets, 
arc lamps, controlling gear, ёс. Вее Official Notices January 
9th. 


Swansea.— February 9th. Lighting new portion of 
workhouse. See Official Notices” to-day. 


Turkey-in-Asia, — The municipality of Smyrne is 
prepared to receive offers for the construction of a small tramway 
connecting the railway stations of the town, and for the supply of 
the necessary material and rolling stock. 


Tynemouth.—January 31st. 
reversible booster. 


Vienna.—January 31st. The K. К. Post-Oekonomie 
Verwaltung, Vienna, is prepared to receive offers before the date 
mentioned fur telegraphic and telephonic supplies. 


West Ham.—January 27th. The Council wants ten- 
ders for accumulators. See Official Notices " January 9th. 


West Ham.—February 10th. Electrical equipment of 
8 miles of track. See Official Notices January 9th. 


West Ham.—February 10th. Purifier, and re-erection 
of four Babcock boilers. See Official Notices” to-day. 


Traction batteries and 


CLOSED. 
Belfast.—Messrs. Handley & Shanks, of Dublin, have 


received from the Corp^ration a contract for Bergmann continuous 
current motors varying from 6 to 10-z.H.P. at 440 volta. 


Poneaster.—A contract has been placed with Messrs. 
Bruce Peebles for a 360-н.р. traction dynamo for direct coupling to 
a high-speed engine. 


Huddersfield.—The Tramways Committee has accepted 
the tender of Messrs. J. W. & R. Grabam for the maintenance of 
traction telephones for the ensuing 12 months. 


Ilford.—Messrs, W. H. Allen, Son & Co. are to carry out 
certain condensing plant and other work for the Council's electricity 
works at £3,000; Messrs. Fraser & Son are to supply dry- 
back boilers, &c. ; ; and Messrs. Babcock & Wilcox will supply 
piping. 

London.— Messrs, Hazell, Watson & Viney have placed 
an order with Messrs. Browett, Lindley & Co., Ltd., for an engine of 
160-8 P. capacity for coupling direct to a dynamo for their printing 
works in London. This is the third extension which Messrs. 
Browett, Lindley have carried out for this firm. 


London.—The following tenders have been received by 
the London County Council for the supply cf 2,775 tons of track 
rails, 1,470 tons of slot rails and 705 tons of conductor tees :— 


E. Le Bas & Co., London ee ee ee £30,060 5 0 
Edward Lomer, ‘London . siè ss 9 sé 31,079 15 0 
Alex. Penney & Co., London E A B4.308 11 0 
P. € W. Maclellan, Ltd., Glasgow есиме "a 89,878 19 R 
Witing Bros., L td., London eR © eo 85,519 18 0 
J. B. Austin & Co., London 96 546 9 0 
Steel, Peech & Tozer, Ltd., Sheffield - 87,31 19 0 
Walter Scott, Ltd., Leeds 41,483 10 0 
Bolckow, Vau: chan & Co., Ltd., London 43, 558 ob 0 


Bolling & Lowe (incomplete) 


The Highways Committee, in — on the tenders, stated 
that the engineer was of opinion that the cffer of Messrs. Maclellan 
and Co. was the most satisfactory. The times for delivery specified 
by the three firms wh: se tenders were lower than that of the 
Glasgow firm were considerably longer, whilst the price quoted by 
Mr. E. Lower only included delivery on board ship at Antwerp. 
Messrs. Le Bas & Co. and Penney & Co. did not state where the bolts 
and nuts would be made, and the latter firm proposed a modifica- 
tion as regards the percentage of phosphorus in the steel from 
which tbe rails were to be rolled. In these circumstances the com- 
mittee, acting on behalf of the Council, had accepted the tender of 
Messrs. Maclellan & Co., who would obtain the bolts and nuts from 
Messrs. Ibbotson & Bros., of Sheffield, whilst the rails would be 
procured from the Société Anonyme des Acieries d'Angleur, 
Belgium, which company isa sub-contractor uuder the existing 
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contract for raile. After discussion on Tuesday the action of the 
committee was approved by 41 to 15 votes. 

The Loudon County Council has also considered the undernoted 
tenders for the supply and erection of a 50-ton electric overhead 
travelling crane at the power station to be built at Greenwich :— 


United Augsburg & Nürnberg Machine ок» киеш 21,994 8 0 
C. & A Musker, Ltd., Liverpool (accepted) . 3,104 0 0 
Ј. Ніїсһіп & Зор, Halifax К 2 2,174 15 0 
Higginbottom & Марпсск. Ltd., Manchester Ар Ws 2,670 5 0 
Ransomes & Rapier, Ltd., Ipswich T. s 281115 0 
Marshall, Fleming & Jack, Motherwell га Pa - 2.880 5 0 
T. Broadbent & Sons, Lid. Huddersfield .. T 2,05 5 0 
James Spencer & Co., Hollinwood  .. a 5% bs 4,940 5 0 
Thomas Larmuth & Co., Manchester.. 8 «s x 8,818 15 0 
Joseph Booth & Bros. Ltd., Leeds - zs ae 8,412 0 0 
Alexander Chaplin & Co.. Hase 57 a s oe 8,439 15 0 
Joseph Adamson & Co. : А 3,596 14 6 
Geo:ge Russell & Co., md "Motherwell 3,999 5 O 
Jessop & ре Вгов. - Leicester vd s ss 4070 5 0 
Carrick & Ritchie, Edinburgh. "e gs z oe 4681 5 0 
Rushworth Bros., Colne .. js 4,757 5 0 


The lowest tender did not confor io: the 1 of the specifica- 
tion in respect of labour conditions and the motor requirementa, 
except at an increased cost. The successful firm will sublet various 
portions of the work. 


Maidstone.—The Electricity Committee has accepted the 
tender of Messrs. Mather & Platt for the supply of coal con- 
veying plaut at £800. 


Mansfield.—The T.C. has accepted the tender of the 
Mansfield Engineering Co. for free wiring in the borough. 


Radeliffe.— The U.D.C. has accepted the tender of 
Messrs. Mather & Platt for contract No. 6 in connection with the 
electricity works. 


Sunderland.—The Allgemeine Electricitäts Gesellschaft, 
of Berlin, has received a large contract for electrical machinery, 
steam alternators, motor-gererators, transformers and &witcbboards, 
from the T.C. for electricity works extensions. The company's tender 
it is said, wag lower than those of English firms by £1,885. There 
were 53 tenders sent in. The engines are to be of English manu- 
facture, and they represent nearly one half of the contract. 


Swansea.—The municipality has placed an order for 
electric motors with Messrs. Bruce Pecbles. 


FORTHCOMING EVENTS. 


Friday, January 23rd.— At 5 p.m. Physical Society. Meeting at 
Burlington House. Agenda: — On the Oncillating 
Table for determining Moments of Inertia,“ by Mr. 
W. H. Derriman; Note on an Elementary Treat- 
ment of Conducting Networks," by Prof L. R. Wilber- 
force; “Оп the Theory of the Quadrant Electro- 
meter," by Mr. G. W. Walker. 


Saturday, January 24th.— At 7.30 p.m. Glasgow Technical College 
Scientific Society, at 38, Bath Street. Paper by D. 
Burns on “ Application of Electricity to Mining.” 

Wednesday, January 28th.—At 7.30 p.m. Institution of Electrical 
Engineers (Students' Section). Paper on Electric 
Launches and their Propulsion,” by T. H. Vitty. 

At 8 p.m. Bociety of Arts. Paper on “The Cost of 

Municipal Trading," by D. H. Davies. 

Thursday, January 29th.—Students’ Engineering and Metallurgical 
Society, Sheffield University. Paper on ''Tramcar 
Brakes and Life-guards," by J. D. Walker. 

Friday, January 30th.—At 8 pm. Irstitution of Civil Engineers. 
Students’ Meeting. Paper on “The Design of the 
Electrical Equipment of a Light Railway," by J. R. 


MacIntosh. 

At 8 p.m. Electro-Harmonic Smoking Concert at Holborn 
Restaurant. 

At 9 p.m. Royal Institution. Paper by Prof. W. E. 


Dalby on 
Science." 
Saturday, January 3lst.—At 2.45 p.m. Institution of Electrical 
Engineers (Students' Section). Visit to the Notting 
Hil and Kensington Electric Lighting Co.'s joint 
works at Shepherd's Bush. 
At 7.45 p.m. Е.Е. Volunteers. Smoking concert at head- 
quarters, Regency Street, 8. W. 
Saturday, February 28th.—Annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant. 


" Vibration Problems in  Engincering 


NOTES. 


The Metric System.—On Wednesday evening the Society 
of Arte considered a paper on this subject read by Mr. A. Sonnen- 
schein. Mr. Alex. Siemens presided. Last night the same subject was 
debated at the Institution of Electrical Engincors at Westminster. 
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Workmen’s Compensation Act.—The Parliamentary 
Committes of the Trade Union Congress and representatives of 
trades held a conference in London last week for the purpose of 
discussing a series of proposed amendments to the Workmen's 
Compensation Act of 1897. According to the Times, Mr. E. 
Browne, standing counsel to the Parliamentary Committee, ex- 
plained the Bill drafted by himself, and introduced by Mr. Joseph 
Walton. It wascomposed of amendments to cover defects in the 

isting law as disclosed in recent legal decisions. At the close of 
the deliberations, which were conducted in private, Mr. Hornidge, 
who had presided, stated that the whole matter had been fully dis- 
cussed, and the proposed amendments to the Act of 1897 would be 
within the next few daya priuted for circulation amongst the mem- 
bers of the trades interested. At the present stage no details would 
be published. 


London County Council.—The Council decided оп 
Tuesday to lend £20,000 to the St. Pancras Borough Council for 
electric lighting works. | 

Transformer Chambers.—The Building Act | 
Committee submitted a report in reference to 
the proceedings which were taken by the dis- 
trict surveyor against the Charing Cross and 
Strand Electricity Bupply Corporation for not 
giving him notice under Section 14^ of the 
London Building Act, 1894, of the construction 
of certain tran former chambers under the 
public way in the City. The decision on the 
bearing of the case at the Guildhall a year ago 
was in favour of the surveyor, who bad asked 
that the County Council would give bim legal 
assistance, as provided in Sec'ion 159 of the Act, 
ia the event of any further steps being taken by 
the company in the High Courts. Subsequently 
the company applied for а rule nist directing 
the Alderman to state & case, and the Bailding 
Act Committee accordingly instructed the 
solicitor to take steps to oppose the rule being 
made absolute. The case came before a 
Divisional Court consisting of the Lord Chief 
Justice and Justices Darling and Channell, when 
the rule was made absolute. А special case 
had now been set down for argument in the 
High Court, and would shortly come on for 
hearing. As the matter was of considerable 
importance, the Committee recommended and 
the Council decided that the solicitor should 
take all necessary steps to support the 
decision of the Alderman in the case of the 
Charing Cross and Strand Corporation т. 
Woodthorpe. 

Tramway Schemes Abandoned.—The Council resolved not to pro- 
ceed with the application for po · vers to construct tram ways from the 
Marble Arch to the county boundary at Crickléwood, and from 
Deptford to the Herbert Hospital, Woolwich. The reasons for the 
abandonment of the schemes are either to be found in the inability 
to obtain the consent of the road authorities within the specified 
time, or the refusal of those authorities to contribute towards the 
cost of the street widenings for the tramways. 


King's College Endowment Scheme.—In further- 
ance of the appeal for funds to which we drew our readers’ 
attention in our issue of November 21st last (p. 547), а letter is 
being circulated, signed bg the following gentlemen:—Bir J. 
Wolfe Barry, Sir Douglas Fox, Bie W. H. Preece, Mesars. J. C. 
Hawkshaw (President, Institution of Civil Engineers), R. С, Parsons 
and Alex. Siemens; and on behalf of their respective firms by Sir 
A. Noble (Sir W. G. Armstrong, Whitworth & Co.), Mr. J. I. 
Thornycroft and Mr. Mark Robinson, as representing the engineer- 
ing profession and trades, and as, in some cases, old students of 
King's College. The minimum sum required to discharge the 
existing debt and to provide the necessary endowment is £500,000. 
The engineering department was founded in 1838, aud has 
maintained its place in the front rank as a College of Applied 
Sciences from that date, in the face uf great difficulties. Last year 
there were upwards of 300 studeats in daily attendance in the 
laboratories; the King's College students have been most successful 
in passing the examinations of the Institution of Civil Engineers, a 
proof of the excellence of the training afforded, and numerous other 
evidences of this are put forward in the letter. Particulars of the 
specific requirements of the College were set forth in our issue of 
December 19th, 1903; and the secretary to the Appeal Committee, 
Prof. Simpson, and the College secretary, Mr. Walter Smith, are 

to furnish further information on the matter. We beartily 
commend this most worthy institution to the notice of our readers, 
and we sincer ly trust that the response will be equally worthy of 
its associations. 


Institution of E.E.: New Branch at Leeds.—A 
local Yorkshire Section of the Institution of Electrical Engineers 
isto be formed. This decision was arrived at a meeting of York- 
shire members last week, Mr. H. Dickinson, of Leeds, presiding. 
The area of the Section will include the whole of Yorkshire with 
the exception of the Cleveland district, which is already in the 
Newcastle sectional area. Yorkshire College, Leeds, will be made 
the Section’s beadquarters. The next meeting will be held in 
February, and Mr. Dickinson will then deliver bis inaugural address. 
There are 173 members of the Institution in the new area. 


Royal Seciety.—The following papers were down for 

reading yesterday afternoon :— 

Dr. O. Chree, F. R. S., Preliminary Note on the Relationships between Sun- 
spots and Terrestrial Magnetism.” 
ned ЗАЛОВ " Characteriatios of Electric Earth Current Disturbances and 

e n." 

Prof. E. Wilson, Some Dielectric Properties of Solid Gl«ceríne." 

Dr. J. Larmor, Sec. R.., Од the Electro-dynamic and Thermal Relations of 
Energy of Magnetisation.” 


Electricity in Miniag.—Electricity is now being used 
in mines for hoisting, haulage, drilling and excavation, ventilation, 
pumping and lighting. Its supreme flexibility renders it an almost 
perfect instrument for power supply to the face of the workings, 
and so electric drills and coal-cutters are alreadv largely replacing 
pneumatic drills and hand labour. It is said that in the Cripple 
Creek District, where there are 500 gold mines in an area of six 
sq. miles, a miner can go to his work in an electric car, descend 
the mine in an electric hoist, keep his mine dry with au electric 
pump, run drills operated by motor-driven air compressors (ia many 
cases now being replaced by direct electric drills), and fire his 
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ELECTRIC TRAIN In a MINE. 


shots by electricity from a switchboard far removed from the point 
of explosion.” We show in the accompanying illustration a 
Baldwin- Westinghouse electric train in the service of the Berwind- 
White Coal Mining Co., which operates six mines with a total 
output of 5,000 tons per day. 


A Safety Apparatus for Tramcars.—In December 
last the Breslau Electric Tramway Oo. tried Dr. Walter Hirt’s new 
safety apparatus. The object of this invention is to prevent any 
obstacle on the track from getting under the moving car, and thus 
to guard against accidents to pedestrians. This arrangement is 
fixed under the front platform, and acts without any intervention 


SAFETY APPARATUS FOR TRAMOARS. 


on the part of the driver. It consiste simply of 12 rows of rods made 
of Spanish broom. The kind of brush that they form is sufficiently 
elastic, and at the same time sufficiently resistant to push away 
obstacles without injuring them. The trials gave very satisfactory 
results, Experiments were made first with a dead roe-buck 
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weighing 50 kg. For the first trial, it was placed on the track with 
its legs towards the front of the car; for the second, it was placed 
so 88 to be struck in the back. The tram was then started off at 
full speed. At the first encounter the body was dragged along for 
8 metres, at the second for 9 metres, but no trace was found of 
bruises or wounds. Emboldened by success, the experimentaliste 
made a fresh set of tests with a large living dog. They were com- 
pletely successful; the animal, it is true, turned over three times, 
but he came out of the adventure absolutely unhurt. It is said, 
however, that he has since manifested a prudent mistrust of 
tramcars. | | 


Tyneside Engineering Trades,— A conference was held on 
19th inst. at Newcastle-on-Tyne between representatives of the 
Boilermakers’ Society, on behalf of their members engaged by 
engineering firms on the North-East coast, and the employers, to 
consider a reduction of wages asked for by the masters. The 
reduction atked for ranges from 6d. to 2s., according to the wages 
earned by different classes of workmen. A meeting was also held 
between representatives of the Amalgamated Society of Engineers 
and the North East Coast Engineering Trades Employers’ Aesocia- 
tion to consider a proposed reduction of wages. After the delibera- 
tion between the boilermakers' representatives and employers the 
proceedings terminated without a definite decision. The men’s 
executive will consider what took place at the conference, and 
afterwards there will be another meeting w'th the employers on the 
subject. The deputation from the Amalgamated Society of 
Engineers asked for an entire withdrawal of the notices of reduc- 
tion on the ground that the state of trade was not such as was 
described by the employers. This the employers could not enter- 
tain, and no arrangement was come to. "The details of the confer- 
ence will be forwarded to the executive of the Amalgamated 
Society for their consideration. A vote will also be taken among 
the engineers on the North-East coast as to whether they shall 
accept the reduction or not.— The Times. 


Electrical Standardising, Testing and Training 
Institution.—The Board of Control has made the following 
awards :—To W. H. C. Prideaux, of Shrewsbury School, a Faraday 
Scholarship, value 80 guineas, tenable for two years; to Norman 
Spiers Smith, of Wellingborough School, an exhibition, value 
30 guineas, tenable for two years ; to W. d'Arcy Madden, of Hailey- 
bury College, and to Frederick Smith, of Aldenham College, special 
prizes of 10 guineas each. 


The British Electric Works Litigation.—A satis- 


factory termination bas taken place of the matters arising out of the 
action brought by Mr. Walter Glynn, shipowner, of Liverpool, 
against Mr. James B. Atherton and others, directors of the British 
Electric Works Co., Ltd., in August, 1901. The action, upon which 
we commented at the time, was brought for alleged misrepresentation 
in a prospectus which had been issued, inviting subscriptions to the 
company, and was heard at Liverpool and argued at great length. 
The decision was adverse to the directors, jadgment being given 
against them jointly and severally for £950, with costa for a special 
jury. Thereupon, tbe directors took steps to satisfy all parties who, 
on the strength of the decision, might claim upon them for the 
returna of money invested in the company through the repre- 
sentations of the prospectus. The repaying of monies to parties 
entitled во to claim has since been carried on, with the result that 
all such monies have now been paid in full, a sum of £80,000 in all 
being repaid. This proceeding has been unique in the history of 
limited liability companies. The result will doubtless be gratifying 
to all parties concerned. 


Регѕопа1. — As we announced a few weeks ago, Mr. W. Е. 
Langdon has retired from the post of electrical engineer of the 
Midland Railway Co. The directors have now decided to divide 
his department into two sections One of these will be known as 
the telegraph department, and the other section, which will deal 
with electrical power aud lighting, has been transferred to the loco- 
motive department. Mr. J. Sayer will bave charge of the telegraph 
department, and Mr. R. M. Deeley will assume the remainder of 
the duties of electrical engineer, in addition to those of his present 
office of locomotive works manager. 


The employés of the British Insulated and Helsby Cables, Ltd., 
who are engaged on the Portsmouth Corporation telephone contract, 
have presented the superintendent, Mr. G. D. Poulton, with а silver 
mounted tantalus and a set of carvers, as a token of respect and 
appreciation. 


Cheadle and Gatley U.D.C. has appointed Mr. C. R. Brady as 
engineer to superintend the work in connection with the construe- 
tion of the electric tramways. 


I. C. C. Wiring Proposals.—With reference to the 
L.C.C. wiring proposals to which we refer in our leading pages 
to-day, we learn that the London Electrical Contractors’ Associa- 
tion, after hearing Mr. Tweedy Swith’s paper and discussing 
it last week, passed a resolution of protest against clauses 
63 and 64 of tbe General Powers Bill, and a copy is to be 
Bent to the B. of T. and the L.C.C. The Association has 
appointed a special Parliamentary and Law Committee which is 
approaching members of Parliament on the matter. 


Lectures.—A lecture on Producer Gas and its Appli- 
cation to Industry " was delivered, under the auspices of the London 
Chamber of Commerce, by Mr. H. A. Humphrey, А M. I. C. E., at the 
Drapers' Hall], Throgmorton Street, E.C., on Wednesday. 

On Monday, January 12th, Mr. J. L. Cridlan read a paper before 
the members of the Yorkshire College Engineering Society, Leeds, 
on “ Centrifugal Fane.” 


The Ganz System.—We learn from Messrs. D. Bruce 
Peebles & Co. that their licensors, Messrs. Ganz & Co., of Buda- 
Pesth, last week secured the order for three high-pressure three-phase 
locomotives for the Adriatic Reilway. It is stated that these loco- 
motives will be the largest in Europe. Each locomotive, when used 
with passenger trains, will be capable, when running at 
a speed of 40 miles per hour, of exercising a normal 
tractive force of 8,000 Ibs. and a maximum tractive force of 
12,000 lbs. When used with goods trains, the locomotives will be 
capable, when running at a speed of 20 miles per hour, of exer- 
cising & normal tractive force of 14,000 lbs. and a maximum 
tractive force of 22,000 lbs. Each locomotive will bave four axles, 
and will weigh 56 tons. The motors will be supplied 
with three-phase current at 3,000 volts. Ав passenger loco- 
motives, the motors will be used in cascade connection while 
starting. As goods train locomotives, they will always run 
in cascade connection. These have been ordered, owing to the 
great success of the Valtellina line, which, in a few months, many 
members of the Institution of Electrical Engineers will see work- 
ing. Messrs. Bruce Peebles are building large shops for the special 
construction of heavy three-phase electric locomotives, worked 
under the Ganz patents, and have a large number of schemes at 
present on foot, which they are confident will fill this department as 
soon as it is completed. 


International Telegraph Conference.—The meeting 
of this conference takes place in London on May 26th next. 


THE CENTRAL STATION ENGINEER. 


On Thursday, 14th inst, tbe staff and employés of the Halifax 
Corporation Electricity Works, presented Mr. PERCY PRIESTLY, the 
assistant engineer, with a handsome marble clock and a pair of 
bronzes on the occasion of his marriage. The presentation was 
made by Мг. W. M. БКосаевзох, the borough electrical engineer. 


For the position of electrical engineer for the city of Dundee 


there were 74 applicants. The salary is £400 per annum. 


Carlisle T.C. has confirmed the action of the Electricity Com- 
mittee in increasing the salary of the electrical engineer (Mr. 
Burnet) from £250 to £350 as from March 25th next. An amend- 
ment that the increase should be to £300 only was negatived by 
22 votes to 12. 


Mr. A. Е. GaTRILL has resigned his appointment as managing 
engineer of the electric lighting company's works at Barnet and 
Hertford. 


Stafford T.C. has increased the salary of Mr. R. E. MEADE, 
assistant electrical engineer, from £100 to £150 per annum. 

The E.L. Committee of the Coventry Corporation bas decided to 
recommend that the salary of the manager, Mr. J. A. JECKELL, be 
increased from £350 to £400 per annum. 

Mr. Е. A. Bonn, of the City of London Electric Light Co., has 
been appointed station superintendent at tbe electrical works of the 
Ilford Urban District Council. 

The Hornsey U.D.C. has appointed Mr. Norman STANILAND as 
resident electrical engineer to the Council at a salary of £300 a year. 

Mr. E. Price, who has been superintendent of the Portsmouth 
Electricity Works since their inauguration in 1894, has resigned his 
appointment. 

The Cardiff Electrical and Lighting Committee has recommended 


that the salary of Mr. J. E. TEASDEL, chief assistant engineer, be 
increased from £200 to £250 in two equal annual instalments. 


CITY NOTES. 


Typewriting Telegraph Corporation. 


Tne third ordinary general meeting of this corporation was held at 
Winchester House, E.C., on Thursday of last week. Mr. Arthur J. 
Parker, the chairman of the coa pany, presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN 
said that there was a heavy item of £978 calls unpaid on tbe debit 
Bide of the balance-sheet. Of this sum £751 was owing to four 
gentlemen connected with the formation of the company, and who 
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had applied for and had been allotted shares in excess of their 
financial ity. The total amount of arrears at the present time, 
excluding the £751 mentioned, was £205, and the board hoped to 
correct this in the near future. On the credit side (еге was 
£33,033 for patente, &c., the original price agreed to when the com- 

y was formed. The profit and loss account: presented last year 
showed a debit balance of £3,576, and to this must be added a 
further debit up to September 30th last, of £3,018. Of this latter 
amount £436 appeared last year as a charge to capital, 
while this year it was charged to revenue. Tue reason for the 
change was a matter which purists among professional accoun- 
tants would no doubt consider of great interest. The 
question was, ought money spent in an attempt to sell 
a patent to be charged to the cost of the patent or to be carried to 
current expenses? Some authorities said it should be charged to 
capital, and, if the sale were carried through, it would remain a 
charge to capital; while if not carried through, it must be trans- 
ferred from capital to revenue. Other authorities suggested that it 
was inconvenient to transfer from capital to revenue, and in that 
case, asthe profit on such a sale would go to capital account, the 
expense must be debited to tbat account. Accepting the accounts as 
presented, the proceeds of the sale of the patents sold immediately 
after the closing of the accounts would go to the credit of profit and 
loss, and, if this were done, the debit balance would be wiped out. 
A large proportion of the law charges, which amounted to £244, 
was an inheritance from the old board. The late board, with the 
exception of Mr. King, tendered their resignation at the last annual 
meeting, held in January of last year, and immédiately after that 
date Mr. Nash was appointed to fill a vacancy on the board. Passing 
on to ths report, he said that the directors regretted the financial 

ition, but they did not come forward with apologies or excuses. 

у Һай endeavoured during the short time they had been 
in office to bring the company’s business and Stelje's 
patents prominently before the foreign and Colonial Govern- 
ments and tbe railways of the world. They had had 
to deal with Mr. Isaac, their late manager, and his claim. An 
agreement with him was come to as to the amount to be paid to 
him, bat was not carried out, and the result had been litigation. 
Mr. Isaac would not give the board a report of the negotiations he 
had entered into on behalf of the corporation, and denied that he 
bad in his possession any documents belonging to the company. 
The directors had refused to pay the agreed amount until Mr. 
Isaac had complied with one or other of their demands. After the 
action was brought, Mr. Isaac supplied them with some of the 
pepers they had demanded. They had bad some trouble with the 
firm to which the late board had entrusted a large order for instru- 
ments The difficulties had been handed on to the present board, 
and were now the subject of litigation. They had been able to 
modify the agreements with both the G.P.O. and the National 
Telephone Co. in such a way as would be likely greatly to benefit 
the corporation. At the invitation of the German War Office, 
a demonstration had been given at Berlin with 12 of the company's 
instruments before representatives of the War Office, the Post 
Office and police authorities; the experiments were very successful. 
Programmes for similar demonstrations bad been received from 
the French, Austrian, Belgian and Italian War Offices. They had 
in hand an order from the United Btates War Office amounting to 
about £600. Among other Governments which had inquired about 
the instrument were those of Portugal, the Commonwealth of 
Australia, the Republic of Ecuador, Mauritius and Russia. Instru- 
ments had also been turned out for Mexico, Brazil and Chili. The 
Chairman went on to describe various improvements which bad 
been made in the instrament, one being the adoption of electrical 
power as a motive force. Tbe G. P. O. had just given the company 
the contract for the alteration of 100 of their old instruments. 

The motion was seconded by Mr. G. H. CHANTREY. 

In reply to questions from а Mr. HOLLOWAY, 

The CHAIRMAN said that the German patent rights were sold for 
60,000 marks, or £3,000 in cash, a rcyalty on each machine made 
being received by thecompany. Aftersome rather severe criticisms 
from Mr. Holloway, who was answered by the chairman, a state- 
ment was made regarding the relations existing between the com- 
pany and the Exchange Telegraph Co. Не said the home trade of 
the corporation was very sericusly affected by the nature of the 
agreement with the Exchange Telegraph Co. Negotiations had 
been entered into, but nothing satisfactory had yet been arrived at. 

The report was adopted. 


Direct 0.8, Cable Co. 


Тнв report of the directors for the six months ended December 31st, 
1902, to be presented at the meeting to be held at Winchester House, 
on Tuesday, January 27th, at 2 o'clock, p.m., reads :— 


The usual statements of account for the half-year ended December, 1902, are 
submitted herewith. The half-year's revenue, after. deducting out-pa ments, 
smounted to 252,514 1з. 10d. as compared with £19,58« 17s. 1d. for the corre- 

ing period ol 1901, showing a difference ot 2,955 4s. 9d. in favour of the 
half-year under review. The working and other expenses for the same reriod, 
lncisding income-tax, amounted to £21,747 10s. 1d., leaving a balance of £30,796 
Ile. 9d. a^ the net profit, making with £2,196 ls. 9d. brought forward from the 
previons hall-sear а total of £82,992 18e. 6d. For the corresponding period of 

901, the working expenses and other payments smoun'ed to £21,504 0+. 10d. 
Interim dividends of 8s. per «bare for the quarter ended September goth, 1902 
(paid October tb, 190%, and of Зв. per share for the quarter ended December 
Blet, 1902 (payable January 3186. 1908), together amounting to £18,718 have been 

„ and after setting aside £10,000 to the reserve fund account, the, 
balance of £1,779 13s. ба. on the revenue account has been carried forward. 
The reserve fund account, after being credited with interest on the investments, 
Dtoót oq sale of securities and amount set aside from revenue now amounts to 
{18,860 lée. 6d. taking the investments at cost price. The directors have 
appointed Mr. Harry С. B. Underdown to a seat on the board. 


London United Tramways Co. 


Last Saturday Mr. George White presided at an extraordinary 

general meeting of this company held at Chiswick, and resolutions 
were passed increasing the preference and ordiuary capital to 
£1,000 000 in each class. Other resolutions passed were for making 
alterations in the articles increasing the qualification of directors 
to £5,000 each, and approving the Bill now before Parliament. The 
Hampton Court group of lines will be opened before Easter, and 
the next thereafter will probably be the Kingston-on-Thames and 
Surbiton, and the Richmond and Barnes groups. The directors 
report was to be issued in & fortnight. 


City and South London Railway Co. 


Tus report of the directors for the half-year ending December 31st, 
1902, to be submitted to the meeting to be held at 71, Finsbury 
Pavement, E.O., on Thursday, January 29th, at 2 p.m, read as 
follows :—" The receipts from all sources for the past half-year have 
amounted to £85,640 28. 11d., and the cost cf working has been 
£37,714 28. 6d., leaving a profit of £17,926 Os. 5d. Inclusive of the 
balance brought forward from June 30th last, the net revenue 
account shows au aggregate total of £49,676 Os. 3d. Alter makiog 
provision for the di benture stock iuterest, and the transfer to the 
renewal fund of £2,000, a balance remains available for dividend of 
£37,043 158. Out of this sum your directors recommend that the 
full dividend of 5 per cent per annum be paid on the preference 
stocks, 1891, 1896 and 1901, and that a dividend at the rate of 34 
cent. per annum be paid upon the consolidated ordinary stock 
for the nalf-year, leaving a balance of £1,268 18s. to be carried for- 
ward to the next account. The following table shows the number 
of passengers, exclusive of season ticket holders, carried since the 
opening of the railway, and dividends paid in each half-year :— 


—— a e e S A a A a a ea E 


Number of 


Е Dividend 
passengers 
loxcitisive of Receipts per cent, 
Half-year. n (including per annum 
ticket season tickets). | on ordinary 
holdets). stook. 
E в. d. 
Ended December 81st, 1890 (11 days) 165,000 1,568 8 9 Nil. 
„ June 80th, 1991.. 28 4% 12 848 19,4408 6 9 ji 
» December 81st, 1891 .. 9,749,065 19,798 16 6 i 
„ June 80th, 1892.. «s 2,818,168 20,981 4 * 
„ December 8ist, 1892 .. 8,117,602 22,003 17 6 
„ June 80th, 1898 .. оа 8,146,656 22,458 6 9 
„ December 81st, 1898 .. 8,098,951 22,067 14 10 
„ June goth, 1894.. ate +8,154 23,564 10 6 1 
» December 81st, 1894 . 8,275,649 28,540 12 4 
„ June 80th, 1895.. ae 8,118,199 28,711 Е 8 1 
„ December 81st, 1895 .. 5,172, 488 28,7800 8 7 1$ 
„ June 80th, 1896.. T js 8,192,672 24,021 18 0 1 
„ December glst, 1896 .. Кя 8.868, 480 25,456 6 9 1 
„ June 80th, 1897 .. ee Ws 8,437,810 26 8 6 9 
„ December 8lst, 1897 .. 95,472 12 10 14 
„ June 80th, 1898 .. d 8,478,971 26,356 16 4 23 
„ December 81st, 1898 .. 8,462,514 96,319 14 10 2 
» June 80th, 1899.. và ; 96749 8 0 
» December 81st, 1899 .. 8,442,942 26,197 14 10 1 
„ June 80th, 1900.. * 4,169,717 89,008 2 8 1 
„  Deoember 318%, 1900 .. 6,018,842 44/16 811 ) 
„ June 80th, 1901.. as 6,887 ,7 61,018 17 8 ] 
„ December 318+, 1901 .. Md 7, 008, 842 59,734 14 8 21 
„ June 30th, 1902. | 9,192,120 76.-43 13 8 8 
„ December 81st,1902 .. `+ 9,877,199 82,131 7 1 84 


Total since the opening of the line .. 98,857,769 (£777,852 4 9 — 


Railway opened for traffio December 18th, 1890. 
Extension to Moorgate op- ned February 75th, 1900. 
Extension to Ciapham Co:nmo^ opened June 8rd, 1900. 
Extension to Isliugton opened November 17th, 1901. 


' Your directors have the pleasure to again record the satisfactory 
progress of the traffic, enabling them to recommend a considerably 
increased dividend, the highest yet paid by the company. The Bill 
for the extension to King's Cross, St. Pancras and Euston has been 
re-introduced, and it is hoped that it will receive the sanction of 
Parliament in the ensuing session as affording a much needed public 
improvement. The Bill promoted by the City and Brixton Railway 
Co., mentioned in the previous reports, was withdrawn at the last 
moment, and negotiations were entered into by that company for 
the sale of the undertaking to other parties, with the avowed 
intention of dropping the connection with this company, and estab- 
lishing an independent City terminus. As this would have rendered 
permanently useless the disused portion of this company’s railway, 
your directors decided to arrange with the City and Brixton Co. to 
take over their Act if Parliamentary sanction could be obtained for 
an extension of time for the carrying out of the undertaking. With 
the view of improving this railway, application Раз also been made 
inthe company’s Bill of this session for powers to ease the gradient 
as it enters the City, and to construct a new station in King William 
Street, connected both with the existing Bank station of this com- 
pany, and tie old King Wili«m Street terminus, во as to be 
approached from both ends without incurring the expense of a new 
station on ће eurface. Provi-iun is also made for t! e construction 
of a subway betw:en the platform ef this new sta“ ien and the 
Monument station of the M:tropolitan and District Railways. 
These connections will have the effect of converting this company's 
station at the Bark into a central City station, from which passen- 
gers will ultimately be able to go to any part of London or the 
suburbs without the necessity of coming to the suiface before 
arriving at their destination, securing at once a large accession of 
traffic to this company, and a public improvement of great import- 
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ance. The works of the Great Northern and City and the Baker 
Street and Waterloo Railways are making steady progress, and 
when completed, both these connections wil! prove valuable feeders 
to this companv's line. No farther progress has yet been made in 
respect to 8t. Mary Woolnoth Church. The warrants for interest 
and dividends will be posted on the 12th prox. Tbe directors 
retiring by rotation are Mr. 8. Barclay Heward and Mr. Harvey 
Rankicg, who are eligible for re-election. Те auditors retiring 
are Messrs. Turquand, Youngs, Bishop & Clarke, who offer them- 
selves for re-election." 


Prospectuses. 


Tux list was to close yesterday in an issue of 200,000 £10 shares 
in the Great Northern, Piccadilly and Brompton Railway Co , offered 
by Speyer Bros. The compasy's nominal capital is £4,825,000 
in shares, and the construction of the line is said to be actively 

roceeding. A 4 per cent. dividend is guaranteed in perpetuity 

y the Underground Electric Railways Co., of London. Sir Henry 
Fowler, M.P., is chairman of the company. In his report 
accompanying the prospectus, Sir J. Wolfe Barry, the consulting 
engineer to the Underground Co., says that the railway will be 
about 71 miles in length, and similar in construction to the Central 
London Railway, each line of way being carried in a separate cast- 
iron tunnel of 113 ft. internal diameter, laid in the London clay. 
The tunnels for the through roads, as aleo those for the stations, 
are similar in diameter to those on the Central London Railway. 
The etation platforms will, however, be 350 ft. in length, as against 
325 ft. on the Central London, thus enabling longer trains to be run. 
Access from the station buildiugs to the platforms will be provided 
by means of lifts and spiral staircases. | 

The stations, 19 in number, will be placed at Earl's Court, 
Gloucester Road, South Kensington, Brompton Road, Knights- 
bridge, Hyde Park Corner, Down Street, Dover Street, Piccadilly 
Circus, Charing Cross Road (Cranbourn Street), Covent Garden, 
Holborn, Russell Square, King's Cross, York Road, Caledonian 
Road, Holloway, Gillespie Road, and Finsbury Park. An ample 
power house is now being erected and equipped at Lots Road, 
Chelsea. А 

The contracts for the completion and equipment of the railways 
for full operation have been taken by the Underground Electric 
Railways Co. of London, Ltd., wbo are to receive in payment the 
securities of the Great Northern, Piccadilly and Brompton Rail - 
way Co. 

The sub-contracte for the construction of the railway have been 

laced with the two well-known firms of Messrs. Walker, Price and 
Reeves, and Messrs. Walter Scott & Middleton. 

The whole of the works and equipment of the railway are, in 
accordance with the terms of the contracte, to be completed as 
respecte the Brompton and Piccadilly portion by April, 1905, and as 
respects the Great Northern portion by December, 1906. 


The Barnsley and District Electric Traction Co., which is a B.E.T. 
concern, is inviting applications for shares—4,000 6 per cent. 
preference and 4,000 ordinary—all of £5 each—also £20,000 of 
4j per cent. first mortgage debenture stock. The list closes on 
Monday next. The company takes over from the B.E.T. Co. powers 
for constructing seven miles of light railway, part of which, costing 
£58,580, were opened for traffic last November. It is to provide 
the cost of this work that the issue is made; the figure mentioned 
includes £13,000 payable to the B.E.T. Co. for the transfer of the 
order and £4,100 as remuneration for the advance of moneys and 
for acting as engineers. The traffic receipts on the three miles of 
line running have averaged about £8,320 per annum. Supply of 
energy is taken from the Barnsley Corporation. 


Dublin and Lucan Electric Railway Co.— The 
accounte for the six months ended December 31st, 1902, show a 
rofit on the half-year’s working of £1,415, after providing for 
ebenture interest. There is the sum of £1,122 available for 
d.vidend, out of which the directors recommend the payment of 
half-year’s dividend on the preference shares, amounting to £475, 
carrying £300 to reserve account, and leaving £347 carried forward. 


Eastern Telegraph Co.—The report for the half-year 
ended September 30th last, shows revenue £582,830, from which 
£153,888 is deducted for ordinary expenses, and £69,185 for cable 
repairs and renewals. After making certain deductions and 
additions, there is an available balance of £343,547. 


St. James and Pall Mall Electric Light Co.— 
The directors recommend a dividend for the half-year ending 
December 3/at of 7s. 64., together with a bonus of 23. per share on 
the ordi«ary shares, making with the interim a dividend of 124 per 
cent. and a bonus of 2 per cent. for the year 19.2. 


Central London Railway Co.—The meeting of this 
company will be held at the Holborn Restaurant, on 4th prox, at 
12.30 pm. Au extraordinary meeting will follow to consider a 
motion to create and issue £150,000 additional ordinary capital. 


Metropolitan Railway Со. — The directors have 
announced a dividend for the past half-year at the rate of 2] per 
cent. per annum, with £21,000 carried forward. 


Great Northern and City Railway Co.—A special 


general meeting of this company is to be held on February 2nd to 
consider the Bills which are to come before Parliament 


shortly. 


STOCKS AND SHARES. 


Wednesday Evening. 

Events in South Africa, while they move slowly towards a settle- 
ment of the many problems connected with the new Colonies, are 
not conducing to activity in the Stock Exchange at present. Until 
the fresh loans have come and gone—the Consol market looks for 
the first issue to be made in March next—there is not like;y to be 
an overpfus of public money turned into the ordinary investment 
channels. The electric supply department, however, continues to 
be quietly busy, but the remarkable jump in Central London Rail- 
way stocks is due more to market engineering than to any solid 
buying of the securities. Telegraph descriptions are irregular, the 
course of prices varying according to the day's news concerning 
ethergrams, or whatever the Marconi messages may be last 
called. 

Во steady ая a rule, the stocks of the Twopenny Tube have this 
week enjoyed a rise that is almost dramatic. The movement, 
somewhat singularly has altogether failed to reach the Preferred 
stock, the price of which remains at about 1064, but the Ordinary 
and Deferred are both several points to the good. Dividend 
estimators began to talk big about 44 or even 5 per cent. being paid 
on the Deferred, and backed their view by noisily bidding for 
stock. At the best of times the market is very restricted, and 
naturally proprietors are in no hurry to sell on the eve of a dividend 
announcement, so that the would-b3 buyers have been able to do 
pretty much as they liked with ihe prices. The company's 4 per 
cent. Debenture stock is quoted at 115} ex dividend. 

City and South London Ordinary, while displaying no change in 
the nominal price, is inclined to be droopy now that the dividend 
is out, and the best known. Arguing by analogy, Central London 
seems likely to pursue a similar course, but no doubt the retort will 
be made that analogy is no argument iu affairs financial. City 
Preferences keep steady, and the 4 per cent. Debenture stock 
remains at 1164. The Metropolitan dividend at the rate of 24 per 
cent. per anoum has given the price of the stock a fillip, sending 
it up to nearly 94, but Districts have waned a trifle. Mersey Con- 
solidated fell back to 14. 

The new issue by the London United Tramways Co. has had no 
effect upon the existing shares, both the Preference issues being 
quoted at 114, and both the Debentures at 1043. Nor do Cape 
Electric Tramways move from their position of 23. Metropolitan 
Electric Tram Deferred shares are about 5s., and the 5 per cent. 
cumulative Preference stand at £1, their parvalue. British Electric 
Tractions are a lively market, and the Preference have moved up 5s. 
on the week. British Westinghouse Preference have 6 as their 
middle figure, and so liquid has the market in them become that 
a sixteenth price can be obtained by those who want to deal in a 
thousand shares. 

In view of the reviving animation in West Australian mining 
descriptions, it is quite possible that attention may become directed 
to Perth (W.A.) Electric Tramways 5 per cent. Debenture stock. 
Quoted at 1024, the stock would command favour in the eyes of the 
speculative investor, and should the Westralian boomlet continue, 
the price will probably improve. New General Electric Ordinary 
and Preference shares are 24 and 3 respectively, while Potteries 
Ordinary command 9, and the Preference 104. The Debenture 
stock of the latter stands at 1074. 

Wireless wonders being much the order of the day, the Telegraph 
market is erratic, and the changes are fairly equally divided between 
falls and rises Anglo-American Deferred has lost more than it 
gained last week, but the other stocks of the company keep steady. 
Direct United States shares more tban maintain their advance, for 
the price is now ex dividend. The report shows a growing increase 
in the prosperity of the undertaking, and forms a striking com- 
mentary upon the Marconi feara fostered in certain directions. 
Eastern Extensions have hardened 4, while Eastern Ordinary stock 


shows a decline of about two points, allowing for the dividend, 
and the Preference stock is also easier. West India and Panama 
Debentures are down 2 per cent., andi Globe Preference have been 
subjected to realisations, with the recult that a 10s. fall is shown. 

In the Electric Supply section, a jump of 3 in Blackheath and 
Greenwich Debenture stork shows the avidity with which this 
class of security із being sought. As regards tne share list, Chelseas 
bave dropped 4 on the private meeting last week, but Charing 
Cross Preference advanced a similar fraction, and there are several 
inquiries for the City Undertaking issue. City of London Pre- 
ference and Westminsters are both 4 up, but Metropolitans do not 
move. River Plate Debenture is another point better. 

British Insulated Wire Preference are in demand, and there has 
been a little buying of Electric Construction Preference, the prices 
of each reflecting the tendency. India-Rubbers, however, fell à, 
and one or two of the prior stocks in this department show signs 
of weakness National Telephone varieties Keep hard at their 
advanced quotatiors, but there is no change in prices to record 
* Ayond a rise of 1 in the Preferred Stock. 
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Stock Business done 
ons Closing Closing 
Present or Dividends for the last : weck ended 
Issue. NAME, ` | жш | threo ycars. boue vr 1 J 9 0 St, 
E ка ТАВ — e ! ——— MÀ —— dL — D а a m al RE КЕРИ 
| 1900. 1901. 1900. _ [Highest Howes! 
67,100 | African Direct Telegraph, 4 % Debs. we ve vs is .. 100 ia К - 96 —100 96 —100 
000 Amason Telegraph Co.’s shares, Nos. 1 to 25,000 s E E 10 a ; 34 24— B . 
119,7008 | do. 6% Debs., Noe pO Bes m РЕ ..| 100 di i 70 — 80 70 — 80 : 
3.105.550 Anglo-American T aw Be" cU е Stock у; 64 90 — 82 90 — 92 oi 90 
3 . о. ео ae ae — "E 
8,106,580 | Do. do. do. Deferred „ „ i Stock | bs. % 2s. — 9 7i— % P н 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. s 5 T i — 5 5 % 9 214 — 4 4 — 44 is 
13,333,300$ | Commercial Cable - .. ; $100 8% 8 170 —180 170 —180 2p 
1,841,909 Do. до. Sterling 600 year ‘ * Deb. Stock Red. Б | Stock | .: E 93 — 95 92 — 95 93 
16000 ма Ату 9% Pret Е oe 10 — 14 18 — M : 
12,991 | Direct 8panish Telegraph 2 e m s йч is a 5 4 о 4 % .943— 8h 21— 894 Şi 
,000 Do. do. 10 % Cum. Pref. se es 25 vs 5 * ite 7— 8 7— 8 8 
60,7101 | Direct United States Cable % 20 8195 8196 10 — 104 10 — 928 xd 10 
92,8002 | Direc* West India Соме, ^el Rec. Deb., within Nos.1 1t to 1 200, Red. | 209 : zA : 98 —101 —101 ga 
4,000,000. | Eastern Telegraph, О ock | 7% 1% : 115 —120 112 —117 xd na 1124 
1.83468 Do. 995 мг 5 Red. ы, a are : | 105 —108 105 —109 s 
"300,000 | Eastern Extension, Акаа. and China Telegraph — .. 10 | 1% | 7% | 10 — 11 104— 113 EN 102 
320,000: Do. 4% Deb. Stock Stock ро... xs Е 107 —110 107 —110 P 
$00,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1900 100 vis si . 99 —102 99 —102 "s 
200,0001 Do. do. 4 Bes: Mort "Debe: (Mauritius Bub.) 1 to 8,000 95 en Y : 99 —102 99 —102 % T 
FFF "ER Red Ме 12 1 13 — 198 128 
150,000 | Great Northern Telegraph, of Copenhag n x 10 15 % |15 96 21 — 26 21 — 212 e 
66,9001 Halifax and Bermudas Cablo, 43 96 lab Mort. Debs., nd Nos. | 100 Е 99 —101 98 —101 xd 
17,000 | Indo-European Telegraph 25 10 % | 1095 88 — 42 89 — 42 Е 
100, 00 | London P ino Brasilian Tolegraph, `6 % Debs e 185 100 PN be 101 —105 101 —105 г 
680 | Montevideo Telephone, Ltd., om Nos. 1 to 72, 680 wie ai Є. | 1 Я N à 4 4 A 
86,492 Do. do. 596 Pref., Aor ht to 86,492 ee ee; 1 oe 2 Б 4— 1 1 oe 
1,988,888 | National Telephone, Pref. Stock а c 100 5 o a %, k — 2: 96 — 98 963 
00.661 Ро. do. Def. Stock — 00 | 2 Н x T — | 72 — 74 2 724 
5,000 Do. do. 6 % Cum. Ist Pref us | % — 13 — 14 ы 
15,000 Do. do. 6 €, Cum. 2nd Pref. А 10 6 6 % 11 ү: 114— 12 А 
ишн EE MP c i зао о аши Ж Б "^ | ot : 
Ф Ф о. * 9 oc L) Meet. — 3 
600,000 | Do. do. Deb. Stock Red. e| 0 f % 4% 99 —108 99 —108 101 100 
171,504 Oriental Telephone = Elec. Nos. 1 to 171,504, fully paid xs 1 ; 6% 6% 5 á— 1 — 1 x 
00,0001 Pacific, and European Tel., 4 % Guar. Debs. 1 to 1000 .. .. | 100 | e Es J n (Кес з 
i euter's .. iu m " EM i 
9,909 Submarine Cables Trust So Cet |. | 4 | 110 —120 110 —120 5 
58,000 | United River Plato ‘Telephone , ö 5— 5 5 — BÀ 
40,000 Do. 5 95 Cum. Pret, Nos. 1 to 40, 000 | 5 [| oe " ; 44— 5 4— 5 : 
179,947 Do. 0. 5 % Debs. . 222 Stock | .. s Ke 100 —103 100 —103 E 
15,009 | West African Telegraph, Shares  . | 10 ee T xe 8— 4 3— 4 = 
90,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 55,008 24 EA ia p 0— 1 0-- 4 ae 
150,0001 Do. do. 495 Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 * ы С 96 — 99 96 — 99 zs 
267,990 | Western Telegraph, Ltd., E 1 to 207,930 is ; 10 7% „7 , 11 — 114 11 — 114 11 
75,0001 Ро. do. 6 % Debs. 2nd series, 1906 A 100 uy ot 100 —103 100 —103 $a 
400,000 . 3 do. ry 155 raph e. Stock Red. ae 100 ix 97 —100 97 T = 
88,821 ndia and Panama Telegrap f: * 
81,569 Do. do. do. 6 % Cum. 1st Pref. - ..| 10 5 ii— 2 i 51 
4,069 Do. do. do. 6 ф Cum. 2nd Pref. Р os 10 3— 4 3— 4 i 
80,0001. | Do. do. do., 5 % Debs., Nos. 1 to 1,800 es | 100 100. 108 98 —101 xd 
| 
ree RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 
| POP 
20,000 | British Aluminium 7 95 Cum. Pret. si ee — 10 52% T is 8— 4 8— 4 8 
800,000: | Do. do. 5% 1st Mort. Deb. Stock Red. CCC 75 — 80 75 — 80 кий A 
100000 | Do. |" "do. 9 Cam. Pret. DW RN | Melo | noia | мш | maus 
e А . "P =~ — 5 2 
400,000! Do. do. ae Perpetual Dobenture Btock : | Stock n on | 124 —127 | 124 —127 126: 1251 
10000 British Insulated Wire Yi c кл И р 15% 10% | pa 74— A 53 Es 
i [) 0. O. m. . oe -~ 1 оу — ee 
50,000 | Ро. do. 14% Ist Mort. Deb, Red.. к | 100 de ul 104 —108 — | 101—108 106 A 
50,000 ({Browett, Lindley & Co. ( )» one © ex £1 8 5 k 12/6 to 13/6 | 12/6 to 13/6 is "T 
50,000 | Do. do. 6% Cum. Pref. e| £l 6 бз Л 16/0 to 17s. | 16/6 to 178. 2t - 
105,781 | Brush "Electrical Engineering, осты 1 to 105,781. EX, 2 6% | Nil i i— 11 i — 1 "e 2 
150,000 Do. do. Non-cum.6% Pref... — 2 6 1 gw | ay C pue T i x. 
135,000: DS: | do. 4 $ Perp. dnd Deb, Stock 5. Stack US | e] 100 —103 | 100 ADS Ж : 
125, erp. c OK - e| — — el 2 
35,000 | Callender's Cable. бл е shares "" 2$ "y 5 15% 20 % | 14 — 15 14 — 15 143 T 
909000. Be. do de. 4 e Deb. Stock Rei. Üisok, 1 E 18 n4 108 —112 i ii 
5 . . і ee г — i — oe ee 
сеи Con ондоп EET. 82 ok E T: E EE : | 4 100 105 n 1124 136 
4 o. ef. Stock ЖА o do e — — a х 
49908 Do. do. Def. do. " € "T .. | Stock .. | 4% | gs 109 —112 | 115 —118 116 113 
1,830,000 | City and South London Railway .. ss 2 5s $a .. Stock. 1 2% | 3% 7643— 774 | 755— 763 774 463 
85,000 8 Co., "ba 1 . "D bs., е 1 to 900 И 2100, and Н 8 ! 8 74% | ee 25—- 8 | 24 — 3 X * 
А 8 ог е o 2 
100,000: 501 to 11.000 of £50 red PE ss eod | s+ | 100—100 % 1 101 —106% 
99.261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 9, 261 5 230% ыз dow ж i j - j 
17,189 Do. do. 1% A" shares, 01—017,139 . — £P 24% e] là— 2 E 9 
844,028! Do. do. 4% Deb. Stock Red. 100 ; .. 5 73 — 77 | 78 — 77 
100,000: Do. do. 5% 2nd Deb. бары rus Certs. ali pd. | 100 Hn xa. 4 77 — 82 177 — 92 ^ 
112,100 Electric Construction, 1 to 112,100 .. = 2 6 6% | 1 2 | 14— 2 zb 
81 Do. do. 1 Cum. Pref, 1 to 81,890 9. do SO 2— 2] | 9—3 2 23 
182, 5001 Do. do. Perp. 1st Mort. De Stock ; Stock : e | 99 —102 | 97 —100 xd 2 : 
200000 General вдос Co. A90, 59 Mort Deb... 555 100 1092 100 —108" мы 
85,000 Henley's (W. D чы Ord Brel i: : ыл | 5. 20 20 % | 16) 16 Cak » i 
48,050 Do. fioi Deb ы 2% iaa cp | 109 —113 109—113 и » 
50,000 | India-Rubber, Gute berate & Telegraph Works gs --' 10 10% 10 . 1931— 19 — 20 13 
900,0003 Do. do. 4% Ist Mort. Deb. | 100 SM i. Te 101 —101 101 —101 101 
87,500 Liverpool Overhead piisas, Ord. . : 925 2 ME m 10 y^ 14% |: 58 — 54 58— 5 vs 
10,000 Do. do. Pref. £10 paid 10 ! a. dv Shae 4 9 1 9 — 1 ©з > 
1,500 Га. (Thomas) а ова. aon 1 to 7,600 e ye ved 2 | 8 3, | Put d 144— 1 144— 154 ' 
$ ing nn um. Pre e s. Р zu SMS ! ges ne = js a е 
37,350 | Telegraph Construction and Maintenance 12 173% 20% 87 — 40 97 — 40 39 374 
Do. do. 4 % Deb. Bds., Nos. Í to 1,500 Red. 1909 10h | 101 —10 101 —104 © * 
540,000 | Waterloo & City Railway, Ord. Stock р ..' 100 | 3% | 8% | | 94—97 | 94 — 97 
ee ИИ ШИЕ | 
+ Quotations on Liverpool Stock Exchange. ; Unless otherwise stated all shares are fully paid. 
d From B Bradford Share List. T From Manchester вве List. 
LATEST PROCURABLE QUOTATIONS | OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Sen E and Maintenance, z · Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—14. 
National Electric Free Wiring, 2— Do. do. Pref: ( 10 pd.), 10—11, 


Bank rate of discount 4 er cent. (October 2nd. 1902). 
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Quotations 
supplied by 


‘SHARE LIST OF ELECTRICAL COMPANIES (cntinued).—ELECTRICITY SUPPLY COMPANIES. 


Closing | Business done 


— _ , Stock WIES _ Closing 
. NAME. _ OF 2 сзи in Quotations Quotations week ended 
Share = 9 Jan. l4th. Jan. 21st, Jan. 21st, 1903. 
: 1900, 1901. | 1902, nest. Lowest. 
100,000 Blackheath and Greenwich yc Electric Light, | 1 * à "e 2 — a — B | = .- 
100,000 Do. $ lst Deb, Stock, P rov ‚ Certs. 100 118 ; 110 113 110 -118 oe | oe 
20,000 irompton & Kensington Ek hu Light Sup., Ord., 1 to 20,000 5 6 % 8 ‹ 102 104 1041— 102 10; | а 
20,000 Do. do. 726 Cum. Pref. 5 10 104 10 — 104 Ж id | 211 
50,000 Charing Cross and Strand Electricity Supply . 5 9 10 % 1 10 9 — 10 92 MN: 
70,000 Do. do. do. 44% Cum. Pref. 5 54— 54 51 > 11 
- . | 3 - ^ i i об ( 57 512 
10,000 Do. do. ** City Undertaking " 44% Cum. Pref. 5 44— 54 431— 5% 5 | ais 
250,000 Do. do. 4% Deb. Stock Red. 106 108 —105 108 —105 1042 1044 
44,436 Chelsea Electricity Supply, Ord. 5 уй © | 96 51— 52 5 5 1 Fu | 2 
150,0001 Do. do. Deb. Stock Red. Stock 2 108 ui 108 111 La ; Dls 
70,595 City of London Electric Lighting, Ord. 40,001 110,5 10 0 b 10 11 10 11 Es | ia 
40,000 Do. , 6 % Cum. Pref., 1 to 40,000 10 6 13 14 184— 14! 12 : n 
100.0007 Do. 5 Deb. Stock, Scrip. (iss. at 115 all paid 122 127 122 —127 bs | i» 
800,000 Do. 4495 2n d Deb. Stock, Prov. Cert all paid " 100 102 105 102 —105 1984 ' uc 
10,000 County of London & Brush Prov. Electric Light ting. O а. 1—40,000 10 k! 1 М4 94 84— 94 . PES 
20,000 Do. do. do, 6 % Pref., 40,001— 60,000 10 6 ' 12 — 18 12 — 13. 12 | T 
400,0001 Do. do. , De b. Stock, Prov. Certs. (all paid) Red T | 107 110 107 —110 107 1 Жн 
50,000 Edmundson's Electric Ci rp ration, Ord. Shares 3 7 71% 03 7 64— 7 xd 64 | 6; 
80.000 Do. do. 6 % Cum. Pref. ; 6 64 6 — 64 855 | -- 
140,000 Do. do. 495 Ist Mort. Deb. Stock 100 107 110 105 108 xd oa | > 
21,000 Kensington and Knightsbridge Electric, Ord. 5 12 10 10 — 11 10 — 11 105 : " 
90,000 Do. do. do. „De ber с Stoc] à; Stock 101 104 101 —104 HS | RE 
110,000 ondon Electric Supply Corporation, Limited, Or l. i ; 3 13 2 13 21 E | Si 
19,840 Do. do. do, 6 % Pref. , 5 5 — бА 5 — БА 51 4 
250,000! Do. do. do. 4 % lst Mort, Deb. Stock Red | Stock 96 99° 96 — 99 97 | А 
100,000 Metropolitan Electric Supply г to 100, 000 . 10 6 64% 162 174 164 TA 17 2 
220,0001 Do. do. Jet Mort. Deb. Stoc 107 —112 107 —112 Jā | а 
250,0001 D. do. Mort. Deb. Stock R ( d Stoc? 7 , 9s 101 98 101 p | i 
10,852 Notting Hill Electric Lighting Y- . 10 1% 6 < 14 — 15 ]4 — 15 x | EN 
40,000 | St. James’ and Pall Mall Electric Light, Ord. . 5 144% 144 144% 143 154 142— 152 1118 Dx 
20,000 Do. do, do. 7 % Pref. 20,081 to 40,080 5 1% * 8— Gh 8— 9% T | В 
150,000“ Do. do. do. 34%, Deb. Stock Red 100 97 —100 97 —100 zi ib ud 
12,000 Smithfield Markets Electric Supply, Ord. 5 2 24 2— 24 2 | e 
50.0001 Do. do. 4% Deb. 100 80 90 RO 90 „ Р 
65,000 South London Electricity Supply, Ord. 5 8 34 3 — 34 " | $us 
30,000 Urban Electric Supply, Ord. À 5 18 54 47— 58 | Е 
80,000 Do. do. 5 % Cum. Pref. * 42 2 41— Ok r эү 
110,000 Westminster Electric Supply, Ord. s 5 104% 104% 11 12 114— 124 ne lii 
28.141 Do. do, 5 % Cum. Pref. 5 64— 604 6 —- 64xd 6 T 
*Subje ct to Fo unders Shar es. ‚| nless : otherwise stated all shares are fully paid. 


CHEMICALS. &c. 
Acid, Aa as 


» Nitric. са 
„ Охајіс. Я 
b Bulphuric 


Ammoniac, Sal 
Ammonia, Muriate (crystal 


Bleaching powder . 
Bisulphide of Carbon 
Borax.. od 
Denzole (90 96) 
» (50/90 90) 
Copper Sulphate 
Lead, Nitrate à 
White Sugar 
Peroxide 
Methylated Spirit . 
Naphtha, Solvent (90% at 160° o. 
Potash, Bichromate, in casks . 
Caustic (75/80 
Bisulphate 


os 
99 
Shellac i 
Sulphate of Magnesia - 
Sulphur, Sublimed Flowers 
ag Recovered , 
$5 Lump ue is 
Soda, Caustio (white 70 95) 
Crystals Я 
Bichromate, casks.. 


METALS, &c. 


Aluminium Ingots, in ton lots .. 
Wire, in ton lots 
Bheet, in ton lots .. 
Babbitt’s metal ingots. 
Brass (rolled metal 2” to 12 basis 
Tube (brazed) , 

T (solid drawn). 
„ Wire, basis.. : 
Copper Tubes (brazed) 

„ (solid drawn) 

Copper Bars (best selected 


LES 
59 


77 


ээ 
” 


J anuary 218+. 


MARKET QUOTATIONS, Wednesday, 


a Miesiis: G. Boor & t Co. 


b The British Aluminium Co., Ltd. 
г Messrs. Thos. Bolton & Sons., Ltd. 
d Messrs. Е. Wiggins & Sons. 


| This week. Last week: 1 Inc. or Dec. 


e Messrs. Frederick Smith & Co. 


Week 
Company. ending 
| 

Blackburn Corp. Trys. . "ds 16 
Blackpool and eetwood 17 
Bristol Trys. & Car. Co |» 16 

British Elec. Trac. Co. :— 
Barnsley District » 9 
Devonport M » 9 
Dudley—Stourbridge.. | „ 9 
Gateshead TED 9 
Gravesend— Northfleet ! és. M 
Greenock—Pt.Glasgow: „ 9 
Hartlepool ха „ 
Kidderminster .. 8 s 9 
Merthyr .. T a 1 9 
Middleton , es » 9 
Oldham— Ashton ix w 9 
Poole  .. 8 e 0» 2 
Potteries vk Kec Way 
Rothesay.. ae wer ue 9 

4 


METALS, &o. (continued). 


| This week. Last wcek. Inc. or Dee. 


per rt. 5. 5. 3:  ..  - copper Sheet per ton 2467 £67 
per cwt. . 22J- 22J- E 0 » Rod per ton : £67 £67 Р 
per ewt. 2 /- 92 / | > є РЕ (Electrolytic) Bars per ton 259 £59 К 
рег cwt. ' 5/6 5/6 e T $s Sheets per ton £73 £73 ga 
per ewt. 49/. 49/- e „ 9 Rod .. perton| £68 £61 '  £2inc 
per ton £83 10 £83 10 e Н.С. Wire per lb. ты. i 14. ёе 
per ton £80 £30 \ : S Ebonite Rod ; % .. per lb. 8/- 8j- | oe 
per ton £4 10 £4 | | P Sheet per lb. | 5/- 5l- ЧӨ 
per ton £15 £15 ! n German Silver Wire per lb. | 1/44 1/44 : t. 
per ton 413 413 h Gutta-percha fine . m per lb. 8/- ' 8/- » 
per gal. 77 7/- h India-rubber, Para fine .. per lb. 8/8 y N 3/8 y эпо, М 
per gal. 5/6 | 5/6 às i Iron, Charcoal Sheets . per ton | 5 
perton | . £19 10 | £1710 £2 inc. i ,, Pig (Cleveland warrants) _ per ton | $154 | 2 | 21d. inc. 
per ton £24 £24 Pa 1 „ Forgings, according tosize per ton From £11 From £11 us 
per ton £81 | £31 ‚ @ „ Scrap, heavy per ton | 47/6 to 50/- 25 x 5 | ag 
per ton To | a 92 | i „ Wire, galvanised No. 8 ber ton 49 15 | m 
per gal. (£11 15 to enn w 10 hj: КК 
рег gal. 5/6 | 56 ОЕ per ton | | £11 17 6 zu 1jg ;' "65106, 
per Ib. 3d. N 9d. |] Sheet  .. per ton 18 £18 | a 
per ton 22 | 421 m Mangenin Wire No. 28 .. per lb. 8/- 8/- zu 
per ton £85 £35 Sg g Mercury re .. per bot. £8 126 £815 23. 6d. dec. 
per сул. 125 / | 190/- 5 / dec. ^ d Mica (in ginal cases) small.. per lb. 84. to gd. 34. to 9d. ix 
per ton £4 10 £4 10 d „ i „ medium per Ib. 1/9t02/9 . 1/9 y 29 9 
per ton 46 5 £6 5 ^d „ large per lb. ` 3/8 to "7/3 3/3 to 7/3 | ox 
per ton £5 10 | £5 10 А р Phosphor Bronze, plain castings per Ib. 114d. to 1/2 114d. to 1/2 s 
per ton £5 i £5 : р А rolled bars & rods per lb. )/.tc 1/8 1/- 0 1/8 ` EUN 
per ton £1015 |! £10 15 А p P апр апе, per lo. From 1/2 From 1/2 . s 
per ton £3 " | £3 : o Platinum per oz. £4 £4 | DA 
per lb. 24d. | 23d. > P Silicium Bronze Wire és per lb. 9d. to 1/- 9d. to 1/- А 
| i Stee., Magnet,acc'd' Еси p n per ton £58 £58 a 
i 35 " іп bars : EOD 0 to E410 
10 4129 ; 
per ton £18 4148 9 Tin, Block .. per ton 145 to £18110 to #130]. 30- inc. 
per ton £994 | 2291 g „ Foil . perlb. | 16 16 . 
per ton #191 | n „ Wire, Nos. 110 16 . per lb. 1/7 1/7} . 
per ton 440 to 4190 £40: ic ele 0 p White Anti- friction Metals н 
per lb. rd. | 63d. E „White Ant" brand per ton £96 19 bd £36 to £60 : 8 
per Ib. d. 0 ] Xarns,2/10s Grey Cotton, on sp s per lb. 7d. РЕЧ 
per lb. Sd. > 2 1 „ 6 lea. Flax. per Ib. è " | si 
per lb. 241. J В ply 10 lbs. Russian per lb. ; 45а. г 
per lb. M 4 | ка. | j „ 10 lbs. Russian, single. per lb. d. 44d. | 
per lb. 9d. | B | d „ 180 lbs. Jute rove per ton 411 £il e 
per ton £67 E £67 | ES i kZinc, Sh't (Vieille Montagno bnd. ) рег ton | £23 10 | £23 105, inc. 
f „ а в. and Telog. Works | Ck 1 Morris Ashby, Limited. 
; п Messrs. James akspeare о : t Messrs. W. T. Glover & Co., Ltd. 
A Med by h Messrs. Edward Till & Co. iier A n Messrs. P. Ormiston & Sons. 
i Messrs. Bolling & Lowe. рр У | о Messrs. Johnson, Matthey & Co., Ltd. 
j Messrs. Walter H. indie * Соч Ltd. p Tue шнын Bronze e Ltd. 
TRAFFIC RECEIPTS. 
Receipts for Miles Receipts for Miles 
the week. Total to date. open. the week. Total to date. open. 
555 Week К 
! Inc.or | Inc. or |This Last E ERIS | ending Inc or! | Ino. or (Thi Ба. 
» " 5 . E н $ ne. | » • 16 
Am'ut. dec.“ Am'nt. deo.“ year. year, 8. i Am'nt дес.” | Am'nt. | dec.* year. year. 
2 & g £ | E \ ! 
6024 + 2 91,10 + 4,339 E: B. E. T. Co. (continued)— £ £ E £ | 
162 + 6 461|+ 87 71 Б Southport .. Jan. 9 206 4 94 989, + 112 
4,0019 +106 — — 28 & South Staffordshire. . |» 9 674 | — 45 8498 — 1512 22 
© Swansea . và „ 9 481 | +32, 559 — H; | 
uo — wo} — — — Eg Taunton., o .. n B 52 — 2 6 — 15 if — 
381 — 2 499 — 95 5 Б 88 Tynemouth ae BA we 9 186 | 4 13, 969 — 11 81 8j 
5 + 7j —M5|e 11 19. 183 S7 Weston. auper- Mare. 25 | 5 — | yl — 
"06 7197 1,085 | + 177 104 э о Wolverhampton Dist. , 9 323 +209 | 397 + 945 108 9i 
"7 — 217 — . — A Central London Railway ,, 17 7,216 | +438 | 20,896 + 1,86' 6 6 
414 ' + 71 609 | + 44 78 74 = City and S. London Ry. „„ 19 84463 +526 10,311 + 1,104 61 6i 
201 + 35 sO) + 2^ 43 с Doncaster Corp. Trys. .. | — — — — | 58 — 
101 + 10 | 127 | + 1 4 4$ 9 Dover Corporation Trys. „ 17 155 | — 10 | 435 — 44 8 8 
159 — 17 194 | — 41 8 | 8 «е Dublin United Trys. .. „ 16 3.929 — 83 9,505 — 2383 46 46 
224 — | 117 — 83 — B East Ham Tramways .. 17 425 | +109 | — -— | 6 | 4 
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THE BUCKINGHAM LONG-DISTANCE PAGE- 
PRINTING TELEGRAPH.” . 


THE Buckingham long-distance page printer is the successful out- 
come of the efforts of the inventor, Mr. Charles L. Buckingham, of 
New York (assisted by Mr. E: Germann), to produce a rapid 
printing-teleyrapn system adapted to operate on the longest 
circuits and to avoid the paper strip and other objectionable 
features of previous printing-telegraph systems. The success of 
these efforts is attested by the fact that this system has been in 
daily operation on some of the longest circuits of the Western Union 
Telegraph Co. for nearly four years, transmitting 100 messages per 
hour between New York and Chicago in each direction simul- 


taneously on one wire, and printing the messages as received on 


the regulation telegraph blauk, or on large sheets if desired. 

It is evident that to obtain these resulta it was necessary to 
diminish largely the number of pulsations required for the trans- 
mission of letters and spaces below that requisite on the ordinary 
printing telegraph. 
Buckingham printer employs four very small octagonal type-wheels 
mounted side by side on one shaft, on the periphery of each of 
whieh wheels are placed eight letters and other characters, 32 in 
all. The shaft on which this combined type-wheel is mounted is so 
disposed that by an ingenious arrangement of tive levers it may be 
given both a lateral and a rotary motion such that any one of the 
32 characters on the type-wheel may be placed before a given point 
for printing by five pulsat ions of current—that ie, 24 alternations 
of polarity from the transmitting station. It may also be noted 
here that the Buckingham receiving apparatus ів so arranged that a 
succession of five short pulsations’ must always bring tbe escape- 
wheel of the receiving apparatus to the unison position, in a manner 
to be explained subsequently. ` 

For the actual printing of the letter the pulsation required to 
produce the space between lettera and words in tbe Morse and 
Wheatstone eystems is utilised. Hefce the selection and printing 
of any character are brought about in the Buckingham system by a 
cycle of six pulses of current in all—tbat is, three alternations of 
polarity. Tnese pulses are, however, of varying length, akin in 
this respect to the Morse alphabet. For example, the letter a will 
be selected by a dash and two dots, в by a dot, space, dasb, space, 
dot (. — .), the space, as in the Wheatstone system, being made 
by a negative current; and since it is known that à succession of 
five short and long pulses can be arranged in 32 different ways, 
a different combination is readily obtained for each of the 26 
letters of tbe English alphabet and six other characters. 

Thess combinations form what is termed the Buckingham 
alphabet or code. 

Inasmuch as the prolonged negative or positive pulse of this 
alphabet, like that of tbe dash of the Wheatatone-Morse alphabet, 
is equal to three short pulses (that is, as the dash is tothe dot), the 
letters that occor most frequently in the English language are, in 
the Buckingham alphabet, allotted the combinations which contain 
the least number of prolonged impulses. 

In the method of preparing the messages for transmission, and in 
the actual transmission of the messages, the Buckingham system is 
almost identical with the Wheatstone automatic system, the 
messages being prepared for transmission by being perforated in а 
double row on a paper strip, which is then passed through the 
Wheatstone transmitter. 

The transmiesion of six pulses of alternating polarity arbitrarily 
arranged for each character of the Buckingham alphabet, results in 
the operation of a Wheatstone polarised relay in the main line at 
the receiving end of the system, which relay by its armature controls 
alccal circuit in which are a governing relay, a unison magnet and 
an escapement magnet, which latter imparts, by means of an escape- 
ment, a step-by-step motion to a “sunflower” or distributor of 
peculiar construction, to such purpose that, with the co-operation 
of the gcverniog relay, and depending on the duration of the in- 
coming pulses and the order af their arrival, one or more selecting 
relays are operated, and these, in turn, cause the operation of the 
type-moving levera which bring a desired letter on the type-wheel 
to the printing position. 

The Buckingham printer is thus a positive or "step-by-step " 
system in which an escape-wbeel, and with it the sunflower, is 
cansed by a cycle of six pulses of current, one ог more of which are 
prolonged, to undergo a cycle of six stepsfor each letteror character 
printed. The term prolonged pulse is a relative term, as will be 
understood if it is considered that when the system is operating 
at the rate of 100 words per minute the length of a prolonged pulse 
is about the one-fortieth part of a second. 

In the Buckingbam system all the elements of a given letter are 
perforated by the depression of one key on a keyboard corre- 
sponding to that of the Remington keyboard, by means of 
which messages can be prepared at a speed which is only limited by 
the capacity of the operator to manipulate the keyboard. 

Under the levers of the keys a number of fine piano wires are 
stretched at right angles to the key levers, at intervals of about ] in. 
These wires are secured at the left end, while at tbe right 
end each wire is attached to a crank lever which controls a circuit 
in which is an electro-magnet. There are in all 25 of these wires, 16 
of which through their crank levers control an equal number of 
punching magnets, and nine of which control nine paper-feed 
magnets. The key-levers are provided with inverted ttirrups on 
their under edges, the actual number and placing of which are 
different for each letter, and when a given key lever is depressed 
a ð ote cel ОННБ I oa ete ee 


* Abstract from the Electrical World and Engirec, | 


As a first step toward this desideratum, the. 


these stirrups engage with certain of the pisno wires, which latter 


. operate the crank levers with which they are connected and close 


the circuits of their respective electro-msgnets. Hence a given key 
will always operate the same electro-magnete. 


The punches in the apparatus are 16 in number, of the same 


diameter as those used in the Wheatstone pun^her, and are placed 


in two rows, eight in each row, one series cf which perforates the 
necessary upper holes in the paper, the other series tbe lower holes 
in the paper. There is thus an upper and a lower row of punches, 
the upper row being caused to punch the paper from one side, the 
lower row from the opposite side. Behind each punch there is 
placed acrank lever, one for each punch, so arranged that it may be 
operated by the armature of a certain one of the punching magnets, 
which latter are compactly arranged in a vertical row under the 
puncbes, It then follows that when a given key is depressed it 
will close a certain six of the circuits containing punch magnets, 
which, in turn, will operate the punches connected therewith, 
thereby perforatiog three upper and three lower boles in the exact 
order required for the transmission of the letter represented by the 
key so depressed. 

It should be noted that the small central holes in the paper strip 
are prepared in advance by a separate machine at a very high rate 
of speed. 

Inasmuch as the letters of the Buckingham alphabet, like those 
of the Morse alphabet, are of variable length, it is evident that a 
variable paper-feed device must be employed in this punching 
apparatus. This device is outlined in fig. 1. It consists of a drum- 
shaped wheel, 1 6 in. in diameter, on the periphery of which are 


placed small teeth of the proper size, so spaced as to mesh into 


M 


Fic. 1—THEORY OF PRERFTORATOR PaPrR-FEED DEVICE. 


` the central holes of the perforated paper. This wheel is carried on 


а vertical shaft driven by a motor-wound barrel spring. 

The variable feed action is automatically brought about iu a very 
simple manner. There are arranged verticelly around the edge of 
the feed-wheel (fig. 1) a number of movable pins, frictionally held 
in апу position by close-fitting spiral springs. These pins normally 
project below, but may be raised above the upper surface of the 
feed-wheel. Normally, also, some one of these movable pins is 
always thus raised, and while so raised it engages with a fixed stop 
placed above the wheel, whereby the wheel’s rotation is stopped. 
When a key-lever is depressed, one of the feed megnets referred to 
is operated, and through its armature lever it drives up another of 
the movable pins which isidistant from the fixed stop by a space equal 
to the length of the letter represented by the key so depressed. 
Simultaneously with the raising of the latter pin the 


F s 
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‘Fro. 2.—END view OF ANNULAR RINd Paren-FEED GEARING. 


proper punching magnets have also been &cinafed, and have 
punched tbe paper. At nearly the same instanr the hammer end of 
the armature lever of a magnet termed the knock-down ” magnet 
has been placed above that pin, which is now raised at the fixed 
stup. When the operator removes his finger from the key, allowing 
it to ascend, the circuits of the punch шарпе:в anu feed magnets 
are opened, the punches are withdrawn from the paper, and, nearly 
simultaneously, the hammer of the knock-down wagnet hits the pin 
under it, depressing it below the fixed stop, whereupon the feed- 
wheel quickly turns, drawing with it the paper strip, until the pin 
last raised arrives at the fis ed stop, when the wheel is again stopped 
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and the apparatus is ready for the punching of another letter. 
When the punched paper strip passes the feed-wheel it enters a 
curved chute which strips it from the teeth of the feed-wheel, 
and it is then ready to be "run" through the Wheatstone trans- 
mitter. 

In the operation of the keyboard perforator the operator 
depresses the keys precisely as in the case of the ordinary type- 
writer, depressing a apace key once for the space between the 
words. To prevent the operator over-running a line, an escape- 
wheel, termed an indicator, is provided, which is rotated step by 
step with each key depressed. At the zero point of this wheel, 
which corresponds with the end of a line, there is a slot into which 
a pawl drops and locks the apparatus. To unlock it the operator 
depresses a line space key, which at one operation throws the pawl 
out of the slot and punches a line space. On the periphery of the 
indicator, which is plainly seen at the right of the keyboard, is a 
white mark, which comes into view as the end of the line is 
approached, giving the operator visual warning to that effect. 
Provision is also made whereby when a message, or any part of it, 


-ends in the middle of a line the operator may mauually turn a knob 


on the axle of the indicator, which brings it at once to the zero 
or locked position, ready for the beginning of a new line. 

To avoid the delay that would necessarily follow the attempt to 
move & paper carriage in the manner of the ordinary typewriter and 
page-printing telegraph systems, Mr. Buckingham employs a novel 
device. The telegraph blanks are arranged in the form or a tube, 
which is placed loosely over a fixed tubular support. A row of 
small holes is perforated in advance along the margin of the blank, 
and the teeth of a small star-wheel mesh into these holes. This 
star-wheel is carried on the inner side of an annular toothed wheel 
supported on roller bearings, which may be seen in fig. 2. 
Gearing operated by а motor-wound clock spring gives this wheel a 
tendency to rotate, but under the control of the printer escapement 
it acquires a step-by-step movement around the tubular eupport. 
There are 74 teeth on this ring (sufficient to carry it once around), 
which correspond with the number of letters and spaces on one 
line of a telegraph blank. Near the zero point of the cecape-wheel 
several of its teeth are omitted for a purpose presently to be men- 
tioned. While a message is being printed, letter by letter, this 


Fia. 3.—Suprrortixa TV RR. 


annular ring, and with it the star-wheel, is moved step by step, 
around the supporting tube, the ster-wbeel being held in onc axial 
position by the engagement of its teeth in three circumferential 
grooves on the supporting tube (fig. 3), until, at the end of a revolu- 
tion, the paper is almost at the place of beginning. Since certain 
of the stat- wheel teeth are meshed with the perforations in the 
paper tube, the latter will obviously be carried arouud the fixed 
tubular support, step by step, and thus, as printing goes on, a new 
surface is regularly fed beneath the type-wheel. 

It will be scen that the circumferential grooves on the tube turn off 
at an angle, or incline, at a point, n (fig. 3) which corresponds with the 
end of a line on tbe paper sheet or tube. When the star- wheel in its 
course passes through these inclines it muat turn on its axis, causing 
its teeth to mesh with new perforations in the paper, and advancing 
the paper thereby the distance of one line along ite support. At 
the time when the etar- wheel arrives at the entrance of the inclined 
grooves the escape wheel, from which several teeth are omitted, 
jumps a corresponding distance, and with it tho annular ring, with 
the result that the annular ring simultaneously movesa distance 
equal to several sbort steps, and the paper is advanced a line, with 
but one step of the escape wheel; in otheg words, with but one 
pulse of current. 

( To be continued.) 


ELECTRIC AUTOMOBILES. 


A PAPER With this title was read before the Institution of Civil 
Engineers at Westminster on Tuesday, January 13th, by Mr. Н. F. 
Joel, A.M.I.C.E. 

The author stated that, in London alone, there were over 16,000 
licensed horse carriages, apart from private vehicles, tradesmen's 
vans, &c., aud it was estimated that over 200 000 horses were 
stabled each night in London, necessitating the daily removal of 
more than 5,000 tons of mauure and refuse, in addition to what was 
distributed over the roads, and found its way into the residences of 
the people. The growth of London and other large cities made the 
problem of substituting motor-cars for horse-traction one of the 
first importance, and the object of the paper was to describe one 
form, possibly the most practical, and certainly the most interesting 


of all forms of motor-car, the clectric automobile. These had now 
become thoroughly practical vehicles, journeys of over 100 miles on 
one charge, and tours of over 1,000 miles (from London to Glasgow 
and back) having been satisfactorily accomplished. Electrical 
energy was power in an economical and readily applied form, the 
application of which gave rise to no noise or smell, made no refuse, 
and was convenient. It also afforded facilities for braking power 
and recuperation of energy which were not obtained with other 
sources of energy. The earlier experiences with various types of 
cars, &c., were tirst described, the information being tabulated as far 
as possible, and the historical side of the subject being briefly dwelt 
upon. It was only since the passing of the Locomotives on High- 
ways Act, in 1896, that the problem of motor-cars had been seriously 
attacked in this country. In Germany, France, Austria, America, 
Italy, Spain, Belgium, and many other countries, earnest attention 
was being given to the manufacture and the perfection of electric 
vehicles, and in most of these countries inventors and designers 
were assisted by their governments directly by subsidies, by official 
trials as in Berlin, or otherwise. In Englaud it had been left 
entirely to the enterprise of the private individual to compete with 
the foreigner for a share at least in this new and important industry, 
which even now gave employment to some 10,000 men in this 
country. Tabulated examples of recent long - distance runs of 
carriages propelled by one charge were given, and these records 
were analysed for comparison, elevations and plans of the carriages 
being shown to scale, aud the disposition of the batteries indicated. 
As these were all special designs and not merely adaptations of 
carriages, they were instructive as examples. "The author then con- 
sidered briefly, in turn, the leading points in connection with the 
various parts of an electric automobile, namely, the storage batteries, 
or accumulators, motors and gearing controllers aud circuits; under- 
frames, types of vehicles, design aud construction of carriage and 
proportion of power to load; as well as the comparative costs cf 
electric and other motor-cars. 

Some very careful tests to determine the durability of storage 
batteries had been made by the Automobile Club of Frauce in 
1599, extending over six months, the results of which were giveu 
in the paper. The tests had been made under conditions analogous 
to those that would occur in the carriages in practical use. The 
sets of batterics had been equally charged with 24 amperes at 2:5 
volts per cell, but bad been discbarged at rates varying from 20 to 
100 amperes, with intermediate periods of rest, and whilst beiog 
discharged they bad been subjected to artificial vibratione, to give 
the effect of road vibrations, and this treatment had been continued 
until the cells had shown signs of failure. 

The ratio of weight of vehicle to weight of storage-battery was 
next considered. Generally speaking, as the ratio of the battery 
to the vehicle increased, so the distance the vehicle could be run on 
one charge was increased. But of greater importance, from a 
practical point of view, was the load carrying capacity, and ratio of 
the weight of useful load to the weight of the battery and vehicle. 
A battery of accumulators weighing 6 cwt. would give 10 z.P.-hoars, 
or 67:2 lbs. weight of battery for 1 E. p.-hour, taking the efficiency 
of the motor aud gear at 75 per cent. Assuming an output of 15 
watt-hours for 1 lb. of complete battery, such a battery would 
convey itself against a tractive resistance of 50 lbs. per (ол (or 
1/45), at the rate of 12 miles per bour, for a total distance of 250 
miles. Ifthe vehicle to convey this battery weighed 6 owt., the dis- 
tance that could be run with vehicle and battery would be 125 miles; 
and with a load of 3 cwt (driver and passenger) the distance would 
under the same conditions be reduced to 100 miles, equal to 75 tou- 
miles. With twice the load, or 6 cwt., the distance of the run 
would be reduced 83:8 miles, but the ton-mileage would be the same ; 
aud with three times the load, namely, 9 cwt., the distance would 
be still further reduczd to 71:4, also equal to 75 ton-miles. The 
cost of carrying the useful load would be, for the 3 cwt. Icad, at the 
rate of 1:8d. per ton-mile; for the 6 cwt. load, 1:14. per ton-mile; 
and for the 9 cwt. load, 0:91. perton-mile. The conclusion would 
be that, as the load was increased, the cost of conveying the useful 
load per ton- mile was reduced: thia was so, but the limit was soon 
reached when the vehicle must be made stronger and heavier to 
carry the increased load, and tte running cost of the whole would 
be increased, as well as the first cost and the consequent allowance 
for depreciation and interest. Curves were given in the paper 
showing the ton-milcage, ia conjunction with the ratio of weight of 
battery to the total weight; the ratio of useful load to the total 
weight; the cost of electric energy per ton-milo of useful load, ihe 
cost of electric energy for ruoning the car and battery without load 
and also the relative weights aua costa of cara. 

In America, batteries were made which gave a very great output 
with & comparatively shortened life of the positive plates, aud as 
these batteries were of comparatively small cost they could be 
entirely renewed, say, each year, and this had been stated to result 


'in economy. 


The author considered that the potentialities of electric propulsion 
of carriages on common ronds were very great. England had been 
late in taking up the motor-car, and France, America, Germany and 
other countries were far ahead, but it was to be hoped that Englaad 
would now take its place in the world with this new industry, as it 
had done in the past with the steam locomotive. 


Portsmouth Dockyard,—A local paper says that the 
plans for the electrical installation at Portsmouth Dockyard are 
well in hand. The installation will be about 6,000 н.р., and work 
on 1; will probably be commenced very saortly. 
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MODERN MARINE BOILERS. | 
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Ox Friday, January 2nd, at the Institution of ounior Engineers, а 
paper on "Modern Marine Boilers" was read by Mr. H. M. 
Rountbwaite in which he gave the results of his study of the 
question for 30 years. Mr. Rounthwaite was evidently by no means 


favourable to water-tube boileis, but looked kindly upon the 
cylindrical boiler. It seemed to us, however, that he was a little 
inclined to debit the water-tube boiler priuciplo with the faults of 
the Belleville boiler, while some speakers attempted the some- 
what futile task of showing that water-tube boilers cost as little in 
repairs as cylindrical boilers. One speaker who honestly confessed 
he bad an axe to grind, ground at it so long that he ground off the 
edge of his bearers' interest. 

It appeared from the discussion that some of the speakers believed 
that by means of steam of 300 lts. pressure the economy and the 
lightness of a ship's machinery might be improved. Mr. Rounthwaite 
denied both tbese claims, and he was probably quite correct. His 
life's work should bave made him a competent authority on the 
weight of sbips’ machinery. | 

One of his objections to water-tube boilers is the great loss by 
radiation from their external casiugs. 

He referred to the generally accepted fact that the efficiency of 
tube eurface is only about 66 per cent. of the efficiency of cylinder 
boiler surface, probably becaure the passage of hot gases longi- 
tudinally through tubes cr over surfaces causes the gases to turn 
over like tbe turning inside out of a coat-sleeve. It was a mistaken 
idea to consider water-tube surface as good where the gases 
travelled across the {ubes. Still it should be remembered that the 
Heine boiler, the Sugden boiler, and the Weir small tube boiler are 
all arranged so that the gases travel along the length of the 
tubes, ` 

Mr. Rounthwaite made a point against the water-tube boiler that 
after a very little time at work its tube surface berame foul and 
inefficient. 
boilers which are set badly, and must inevitably produce smoke as 
pointed out in tne discussion by one speaker, who supported the 
author in condemning the commou arrangement of water-tube 
boiler which compels the furnace gases to rise vertically upwards 
between the water tubes? 


Such а furnace must inevitably smoke, and the very best of firemen - 


could not prevent it, trough a good fireman could work a cylinder 
boiler smokelessly, because, though faulty in respect of its water- 
cooled furnace arcb, it had a furnace of correct form for mixture of 
the gases and air. 

Oa the point of durability the author read a letter from the 
White Star Co.’s engineer to the effect that the Britannic at 28 


years of age was still at work with her original engines and boilers, 


at 70 lbs. pressure. He argued from the longevity of the cylinder 
boiler that there was no soundness in the argument about removing 


boilers by ripping up the protective decks, for, if & boiler willlast . 


20 years, and & warsbip is obsolete in 15 years, the occasion to rip 
up & deck should rarely arise. 

The old trouble, witn Ше fire tubes of cylinder boilers, seems now 
to have been practically eliminated by the system cf closed ashpits 
and bot draught. We refer to leakage. 

Tbe serious nature of tube faiiures with internal pressure, and the 
ease with which a split tube can be plugged when pressure is 
external to tbe tube, were points dwelt upon by the author, who 
also referred to the innumerable jointe, the copious leakages, 
the corrosion, general inefficiency and expense of the water-tube 
boiler. Е 

The small tube boiler with its better circulation came in for 
modified criticism, but still unfavourable in many respecta. 

Finally, the author would not admit that water-tube boilers in 
any sense represented a modern advance in practice. They were 
rather a recrudescence of old and exploded ideas of over a 
century past, and had failed, because they were based on incorrect 
principles. 

Needless to say, everyone did not agree with the autbor; he, 
however, held his ground because he had bis facts right on the 
whole, and also from the fact that he was not opposed by any 
serious argument from those who dissented from him. 
Some of them persistently wandered off the subject, and 
bad io be pulled up by tbe chairman for arguing on a 
land-boiler basis, the best argument of onc speaker being that 
water-tube boilera were ғо absolutely ^ successful in electric 
stations that it was a puzzle they were rot во at sea. But this 
speaker did not say if he considered emoke to be a sign of success 
or failure, and he was in crror as to water-tube boilera being equal 
in evaporative duty per unit of fuel to shell boilers, because they 
are well known to be inferior. They co get rid of feed water 
to the same extent, but getting rid of feed water is not 
synonymous with evaporation, and this is a very serious fault in 
the absence of a superheater, by which means the ordinary 
water-tube boiler should usually be greatly assisted towards 
economy. 

The author stated that sca water contains 5 ozs. of 
salts per gallon, and, in the absence of fresh water, as much 
as 13 oz» per gallon may be tolerated for a time. Of course, 
the trouble with salt water at modern high pressures is de- 
composition of the magnesium chloride and the formation of 
acid. These troubles do not occur with lower pressures. They 
are most serious with tre thin walls of small water-tubes, and it 
appears to us that if water-tuhe boilers are to be reliable for large 
ships the waste of fresh water must be got over, and there must be 


Bat is not this a fault only to be charged against those 


less condenser-tube trouble, and every care to rid the feed-water of 
its corrosive gases, as in Weir's system, for example. А 

Mr. Rounthwaite certainly read an ercellent papor, and did not 
hesitate freely to express his views that tbe present attempt to 
galvanise old ideas into new life has little more significance than 
changing fashions in ladies’ dress. 

Au argument that appears to carry weight with some men is 
that the thin walls of the water-tute boiler must give it an 
advantage over a boiler of heavy plates. These people evidently 
think that  heating-surface efticiency is merely a question of 
conductivity alone. Nothing could be more mistaken. The 
efficiency of heating surface has very little to do with the con- 
ductivity of the plate, and evorything to do with the condition of 
the fireside of the plate, and with the capacity of the plate to 
acquire heat from the gases. : 

The power to conduct heat is quite another matter fron the 
power to take in heat, and the conducting power of all boiler plates 
is inexcess of their surface capacity to absorb heat. The internal 
surface area of a Serve ribbed tube is several times that of a plain 
tube, yet the metal of the Servo tube conducts all the heat taken up 
by the projectiog ribs, which do not burn away. 

Water-tube boilers gain nothing from their thin tubes, but do 
lose much when the course of the hot gases is badly laid out. 

Water-tubes become worse encrusted than а fire-tube. The 
scale cracks off a fire-tube; it never detaches itself from the 
inside of a tube. This and many other points were alluded to in. 
the paper and discussed, and everyone seemed to go away adhering 
as obstinately to his own opinion as before, which shows that 
opinions and not facts are the more powerful. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 
By Dr. J. A. FrEMING, М.А., F.R.S., Member. 
l (Abstract of Paper read December 11th, 1902.) 


(Continued from page 118.) 


III. HETEROCHROMATIC PHOTOMETRY., 


We may, in the next place, consider some interesting questions- 
connected with the photometry of lights of different temperature, 
and therefore, in general, of different spectral chsracter. Any pair 
of lights may be defined as Jsochromatic or Heterochromatic, as 
follows :— 

If we form the spectra of two lights, and alter the brightness of 
one of them until the spectra match each otber in brightness at one 
common wave-length, say in the yellow, then if the spectra are 
matched at ail other corresponding pointe in brightness at the same 
time, the lights are raid to be isochromatic. On the other hand, if 
the spectra of two lights, when equalised at one common wave- 
length in brightness, are unequal in brightness at all other points, 
they are said to be heterochromatic. Thus, for instance, if we form 
the spectra of a candle and an arc lamp, and reduce them to the same 
brightness in the yellow, the candle spectrum would be the brighter 
of the two in the red, but the arc-lamp spectrum would bs much the 
brighter of the two in the violet. Hence, this fact introduces us to 
the questions: In what sense can we speak of the candle-power of: 


‚ап arc lamp? Сап any scientific meaning at all be attached to this 


common expression? The human eye has two distinct powers 
corresponding to the two principal qualities of a ray of light, 
namely, a power of colour discrimination, and a power of brightness 
discrimination. We can pronounce a judgment upon two adjacent 
illuminated surfacee, and say that they are either alike or unlike in 
colour; but apart from the colour difference, we can also pronounce 
a judgment in, respect of their illumination or brightness. This last 
judgment is more difficult in proportion asthetwo patches of light 
approximate to pure spectral colours. In judging two white sur- 
faces illuminated by pure red and blue light respectively, there is 
room for a large difference of personal opinion as to their relative 
brightness, whereas if the two incident lights are very impure, 
that is to say, much mixed with white light, then it is possible 
for several persons to make a closely identical judgment as to the 
equality or inequality in reepect of brightness of the illuminated 
surfaces. ` 

The opinion has been advanced by Lépinay and Nicati, and has 
also been supported by Blondel and others, that the eye possesses a 
fori or detail discriminating power, which is not identical with its 
power of discriminating a difference in brightness. It may tbere-. 
fore be the case that the integral brightness of lights of different 
spectral compositions is not a measure of their power of bringing 
out a detail printed in black on a white ground. If so, we must 
include amongst the powers of the eye a definite detail -discrimi- 
nating power, and among the qualities of a ray of light a detail. 
revealing power, understanding by this term “ detail” a fine pattern 
of black on white, such as a printed page or faudwriting, or fine 
black liues or black dots on a white ground. It may be noted in 
passing that we cannot detect the existence of a black line on a. 


162 


THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,913, JaNUCABY 23, 1903. 


white ground unless the width of the linc subtends a certain angle 
at the eye. А line having an angular width of 1’ can certainly be 
seen. This corresponds with a line 1 mm. ia width, viewed at a 
distance of 344 centimetres, or about 11 ft., but a black line on a 
white ground having a width subtending an angle of 1" certainly can- 
not be seen. 


This ability to see a black line on a white ground is dependent 


on the illumination of the surface. Thus, if we draw a series of 
parallel black lines of gradually increasing width, we shall find 
that they cease to be visible one by one, either as we move farther 
away from them or as the illumination on the paper is decreased. 
The same thing istrue of white spots of various angular magnitudes 
placed on a black background. Hence the power to discriminate a 


number of black lines baving a given angular width ruled on а 


white surface may become a measure of the illamination of the 
surface. If оп a white ground we place a number of black lines or 
black dots, or on a black ground a number of white dots, of euch a 
diameter tbat at the distance of distinct vision they subtend an 
angle 1’, and if we illuminate one portion of this ruled or.dotted 
surface by a standard illumination and tbe other by a light under 
test, we may assert the two portions to be equally illuminated when 
we can with equal ease or sharpness distinguish the pattern on the 
two portions. 

This statement, however, is largely qualified by tbe reflex power 
of the pupil of the eye to vary in aperture according to the illumina- 
tion of the object regarded. If we could control the aperture of 
the pupil, there might possibly be a definite discriminating power 
corresponding in each grade of illumination. Ав it is, the lower 
the illumination the more we “strain” the eye in the effort to see 
detail. 

It appears that this method of judging the equality of illumina- 
tion of two parts of a white surface does not lead to quite the same 
results as the process of judging the integral brightness of the 
surfaces. 

The purposes for which we require artificial light are partly for 
revealiog what we call the colour differences between objects and 
partly for revealing detail. In the one case the chromatic quality 
of the light is of great importance. -In the second place, the 
chromatic quality is not of so much importance, provided it is 
accompanied by sufficient intensity or brightnese. Thus, for the 
purpose of reading, we are far less concerned with the chromatic 
quality of an illumination than we are when we are providing a 
illuminant for a picture gallery or a dye house. | 

Another matter in connection with betero^bromatic photometry 
of special interest is that known as Purkinje's phenomenon, which 
is intimately related to the general Jaw connecting stimulus and 
sensation. The above phenomenon is best illustrated by the 
following experiment: — 

We take a white right-angled wedge and illuminate one side by 
a red light and the other side by a blue light, and adjust the dis- 
tances of these two illuminants until we obtain what we consider is 
ao equal illumination on the two adjacent sides of the wedge. If 
we then move in both these lights to half their distance from the 
wedge—in other words, make the objective brightness of the surfaces 
fourfold— we find that the retinal stimulation, or tbe apparent 
Lrightness, of the two surfaces are no longer the same. It is there- 
fore clear that although the retinal sensation of brightness increases 
with the objective or, actual illumination of the surface, it does not 
increase according to the same law for all colours. 

It follows from this that if we illuminate such а simple wedee 
photometer on one side by a candle and on the ofher side by an arc 
lamp, the ratio of the distances at which these two illuminants 
must be placed in order to produce what we consider to be an equal 
brightness on the two surfaces will depend upon the degree of 
that surface brightness. Hence there is no fixed ratio between the 
luminous intensity or illuminative power of an arc lamp and a 
Candle in regard to the brightness they produce on a white surface 
apart altogether from their colour difference. 

With regard to colour-distinguishing power, or colour-revealing 
power, it is perfectly clear that no scientific meaning can be attached 
to the term “ candle-power of an arc.” On the other band, if we 
separate out the sensation of briyhtness from that of colour, we can 
then define the power of an arc in terms of tbat of a candle, as 
regards its power of producing brightness on a white surface, pro- 
vided we define what that brightness shall be. 

It has therefore been proposed that we shall define the ratio of 
two heterochromatic lights by means of their detail-Qistinguishing 
powers. This could be done if we agree on a certain pattern which 
-shall afford, as it were, a standard of discrimination. 

Experiments have been made to obtaiu a standard for testing the 
discriminating power of the eye in various illuminations. This has 
been done in the following manner :—It is possible to buy a certain 
kind of black printed calico with white epots upon it placed at equal 
intervals, these white spots being 2 mm. in diameter. If a square 
of this material is photographed, it is possible to obtain a photo- 
graph consisting of black spots on a white ground of such a size 
that when the photograph is viewed at a distance of 10°, which 
is the distance of distinct vision, the diameter of the spots sub- 
tends an angle of l. By preparing two paper photographs ої 
this description, consisting of black or white dots having an angular 
magnitude of 1', and placing these photographs on either side of a 
Ritchie wedge, it is easy to balance two lights placed on the two 
sides of the wedge, not with regard to their power of making equal 
surface brightness, but with regard to their power of equally reveal- 
ing detail. 

A difficulty, however, that has presented itself is that this photo- 
metric method does not appear to be sufficiently sharp. One can 
change the intensity of oue of the lights by a perceutage which 
would make itself at олсе evident in an ordinary photometer, with- 


. ing the eye. 


e 


out changing in a very marked degree the discrimination of the 
detail. This is undoubtedly connected with the reflex power of the 
eye to accommodate itself to different illuminations on the surface 
regarded. If thé illumination falls off on one side,the pupíl of 
the eye, in looking at that surface, immediately expands in the 
effort to search for more detail. 

The author Баз, however, found that the difficulty arising from 
the reflex adjustments of the pupil of the eye can be greatly, if not 
entirely, overcome by the following simple device:—4A thin metal. 
plate is placed in front of one eye, pierced with au aperture 
1 mm. in diameter, and through this small opening the diagram on 
the photometer disc or wedge is examined. The light that reaches 
the eye ie therefore limited by the angular aperture of this &mall 
opening, and no alteration in the pupil of the eye, within the 
limits naturally occurring, cau influence the amonat of light enter- 
Nothing can alter it bot the illumination of the disc 
looked at. 

If, aided by this simple device, we examine a shect of black 
paper, or black calico, on which there are small white spot or 
nsrrow white lines, it will be found that as the illumioagion is 
gradually decreased upon the screen, the spots vanish with extreme 
starpness at one point. It follows, therefore, that by the use of 
such an artificial pupil" of constant size, the process of photometry 
by the discri:nination of a standard black and white pattern is 
rendered much more exact. 7 

The arrangements most convenient to use for such а d'scriiniaa- 
tion рлоіопи'ег are a brass tube, having at the end close to the ev: 
& brass plate pierced with an aperture 1 mm. in diameter (see fig. 9). 
By the sid of this tube we examine a Ritchie wedge, the two sides 
of which are covered over with white paper ruled with black liaes 


w, Ritchie weage covered with ruled discrimination diagram w; 
E, Pinhole eyepiece; a and n, Two sources of light; т, Eye-piece tube. 
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Fic. 9.—DISCRIMINATION PHOTOMETER (FLEMING). 


of various widths and placed on the sides of the wedge, or else with 
dead black paper, on which there are small white spots or parallel 
white threads one-tifteenth of a millimetre in diameter. Тоеғе 
spots or lines, when regarded from the distance of most distinct 
vision—namely 10 in.—have an angular magnitude of 1 minute. 
Such a standard paper can be prepared by photography without 
difficulty, and it may be possible to agree upon a standard dis- 
crimination pattern, consisting of such white dots one-titteenth mm. 
in diameter, placed, say, 1 mm. apart, and examined ata distance of 
250 mm. through an aperture 1 mm. in diameter placed close to the 
eye. Two lights аге then said to produce equal illuminations on 
this disc, if when so regarded we see the pattern on each part with 
equal distinctness. ; 

Before, however, we can construct & photometric method, we 
must know the law according to which the effect varies. The assump- 
tion which lies at the root of all preseut methods of photometry is 
that the brightness of a surface varies inversely as the equare of the 
distance of the illuminating source from it. If the detail-dis- 
tinguishing powcr of the eye does not vary pari passu with the 
illumination of the surface, we have no rigbt to assume that we can 
read equally well by the light of four candles placed 2 ft. away 
from tho page as by one candle placed 1 ft. away. If an arc lamp 
at a distauce of 10 ft. renders a certain black and white detail as 
clearly as a candle placed 1 ft. nway, we can infer nothing about 
the candle- power of the arc until we know how many candles 
placed at 10 ft. away arc equivalent in detail-revealing power to 
one candle placed 1 ft. away from the surface. Experiment shows 
that the detail-revealing power of four candles at 2 ft., and nine 
candles at 3 їс, and one candle at 1 ft. are practically the same. 
Hence, if in the above case of the arc and candle we find that an 
equality of detail-revealing power results from the arc at 10 ft. aod 
the candle at 1 ft., we can say that the arc in question has 100 c. P. 
Suppose, however, we compared the integral brightness of two 
adjacent white surfaces produced by these two illuminante 
respectively, at the distances named, we shculd then probably find 
that the arc-illuminated surface looked brighter than the candle- 
illuminated surface. The arc light contains rays that practically 
add nothing to its detail-revealing power, but they do add to its 
integral brightnese-producing power. 

The sum and substance of the foregoing discussion is that our 
methods of defining luminots intensity are still imperfect. The 
term candle-power of an arc” has no scientific precision as at 
present used, and we must seek for some better basis for the 
numerical evaluation of an arc lamp. 
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The difficulties of heterochromatic photometry, and especially the 
personal difficulty experienced by many observers in distinguishing 
between the general brightness of two surfaces and their colour 


difference, has led to many suggestions with the object of putting 


the photometry of lights of a different spectral charactor on a more 


certain basis. Two of these methods are sufficiently important to 


deserve mention here. The first is that due to Crova, which is 
based upon absorption. Crova’s method depends on the fact dis- 
covered by him (see Comptes Rendus, vol. 65, p. 572) that the 
integral brightness of two nearly white lights are in the ratio of 
the brightness of the rays in them having а wave length 582 


Hence, if by means ef an absorbing medium we select from two 


heterochromatic lights the rays approximately of this wave-length 
and determine their relative intensity, we have, according to Crova, 


à figure which gives ua the relative brightness of the two lights. It 


is certain, however, that Crova's method can only be applied within 
limits. If the spectral character of the two lights is very different, 
it is unquestionably inapplicable. Ae 

Another method for eliminating the colour difficulty in the 


‘photometry of dissimilar lighta ія by employing the method of 


“* flicker” suggested by Prof. О. N. Rood in 1893. : 

The principle of the flicker photometer was discovered by Prof. 
Rood in the course of some experiments with a Maxwell colour top. 
Tbe principle involved is that if two surfaces are alternately pre- 
sented to the eye which are differently illuminated, then & certain 
peculiar flicker is produced, which is destroyed if the surfaces are 


made to be equally bright, no matter whether they are of the eame 
colour or not. | 
(То be concluded.) 


THE STEAM TURBINE AND SUPERHEAT. 


AT the Detroit meeting of the American Street Railway Associa- 
tion,& paper was presented on the use of superheated steam in 
turbines. If the thermo-dynamic equation is any where applicable 
to working steam it should be so in the turbine. The equation 


is E = 7 = 72 where T, and T: are the initial and final absolute 
1 


temveratures, so that for steam at 120 lbs. boiler pressure and. 


350° F., the possible efficiency should be 16:2 per cent. with a final 
pressure of 2 lbs. and a temperature of 219° F. 

А temperature of about 575° Е. is said to be about the maximum 
which present American conditions wil] permit, such conditions 
probably being based on the properties of cast-iron, for certainly 
eomewhat higher pressures can be used over on this side. One of 


the speakere, Mr. Mailloux, was so enthusiastic about superheat in 


the turbine that be taw no reason to impose an earlier limit of 
temperature than would be represented by a red heat sufficient to 
glow in the dark. Without endorsing this in the absence of data as 
ёо the tenacity and other properties of cast-iron at а dul] red heat, 
there can be no doubt that superheat ought to be capable of being 
emplcyed in a turbine at a degree of temperature impossible in any 
engine with rubbing surfaces. | 

It ie usual to represent the turbine as free from the evils of 
cylinder condensation because every part of it must be as hot as the 
steam in contact with it. Probably this is not strictly true. Thera 
must be a fall of temperature from the admission end of the turbine 
towards the exhaust end. Heat will always be travelling along the 
rotor and along the outer case in the direction of the exhaust end. 
But we know of no experiments to tell whether the metal or the 
steam is the hotter. | 


It is quite conceivable that the metal which abstracts heat from 


the zone of metal immediately preceding it, and paeses on heat to 
the next zone lower down, may be hotter than the steam which is 
passing by it. Bot more probably the metal, even if it would so 
act, will always lose more to the outer atmosphere by radiation, and 
on the whole the steam will be called on to supply some heat to the 
metal all the way along, and therefore rome superheat i3 necessary 
to prevent condensation of the passicg steam. Of course, the 
phenomenon of cylinder condensation is very much reduced in the 


steam turbine, and probably very little superbeat would ensure a 
` dry exbaust. i 


In passing through a turbine the steam is very much churned 
about; there is a good deal of friction, and this must reappear as heat. 
Apparently the whole loss by friction is recovered as superheat, but 
ectually this is not very probable, for in its struggles through the 
blades much of the steam movement and energy is spent in eddy 
currents and a pressure is exerted backwards on some of the vanes. 
But for this the loss due to friction would be partly recovered in 
heat, of a lower stage, however. : 

The chances of eddy currents аге much reduced by superheat, 
for this renders the steam more mobile. When superheated steam 
is employed in an ordinary engine at the came valve cut-off point 
as before, it will reduce the power of the engine, for the indicator 

* „ = 001 mm. | | 

f According to the investigations of E. S. Ferry on Persistence 
of Vision" (see American Journal of Science, vol. 44, September, 
1892), the duration of a visual impression upon the eye is not much 
affected by colour, but almost entirely determined by brightness, 
and the duration (D) varies inversely as the logarithm of the 
brightness (в) cf the light, or 


diagram is made less in area. This is because the fault of cylinder 
condensation admits more steam to the cylinder, and this does work 
during expausion, the water boiling off into steam as the pressure 
falls, though of course at the very uneconomical expense of cooling 
the cylinder. | | | 
Superheated steam, too, apart from this action, is of less density, 
and less of it can be let into the same length of cylinder. Con- 
sequently with superheat, the cut-off will be later in order to admit 
weight enough to do the work. With the steam turbine regulated 
on the gust principle, the gusts must be longer or more frequent. 
But evidently if superheat is employed, it ought to be capable of 
at least as many expansions as saturated steam, and it certainly 


. seems to be good practice to raise the pressure at the eame time as 


applying superheat in order that the density of steam may be helped 
up to counterbalance the expansion due to superheat. Thus steam 
at 810° absolute or 350° F. has a relativa theoretical bulk of :!: as 
compared with steam at 32°F. (on the hyperbolic basis) At a 
superheat of 100° Е. or a temperature of 910° absolute, its relative 
bulk is an eighth greater than at 810° absolute. Consequently its 
pressure ought to be raised about the same amount or from 165 lbs. 
absolute to about 185 lbs. or more, thereby admitting at least equal 
steam for equal cut-off. With very high superheating and present 
turbines the maximum power of the turbine could not be got out of 
it without raising the pressure to balance the increase in bulk and 
enable a sufficient zceight of steam to be used per revolution. 

All this does not affect the fact of the economy due to superheat, 
which is undoubted. It merely points out what may result when 
superheat is applied to any overloaded engine. The power will be 
reduced, with a gain in economy. But it is not always that such an 
economy can be afforded. The machinery must be turned round, 
and a wasteful engine will do more work at a pinch than one with 
superheet. W. Н. B. 


FREAKS AND FALLACIES IN STEAM 
ENGINE DESIGN. 


ENGINE design has practically confined itself to the simple form of 
the circular piston working iu a cylinder. Mr. E. P. Watson, in the 
Enginccring Maga:ine, refers to the many curious designs that have 
been from time totime brought out by frauds or visionaries. Of the 
latter might be cited the swinging rectangular doors of the Ericsson 
engines of the United States ship Princeton. Not everything that 
Ericsson did was good or souud, but these engines probably filled 
the idea of compactness. | 

Other engines may be cited in addition to the freaks given by the 
author. What became of the ingenious Tower spherical engine, for 
example? Where has the Lungstrom engine hidden itself of late? 
It had points of great ingenuity. And what has become of that 
little engire in which the cylinder moved round the crank pin ? 

The main idea of an engive ovght to be simplicity. It is no 
patent to economy to employ half the ideas of a book of mechanical 
movements in the working of & complex valve gear. Complexity of 
valve gear ought not to be taken as а warrant for economy. 

The rotary engine has always proved a faildre, and probably 
always will so long as it embodies a piston sliding in a passage, and 
a shifting abutment to let it pass, and to hold the steam. The only 
successful departure from the normal type bas been the steam turbine, 
which is a reversion to an earlier type and has no rubbing parts or 
pistons. 

All the revolutionary new engines start out to smash their fore- 
runners. They usually claim to have no dead centre, piston, cross- 
head or valve, and a few otber details are missing. One which we 
have in mind, employed the shaft as steam pipe, and it performed 
the part of the valve, by the way, while the steam cylinder did 
duty as the crank-pin and bad other parts to fill also. 

The oddest thing of all is that whereas the crank inventors can 
usually obtain ample capital to exploit their inventions. good 
sound industrial undertakiogs frequently get no help. This is 
one of the evils of the modern limited liability promoter. 

One can only be astonished at the profound impudence of the 
charlatan inventor, and at the rascality of his financial friends,.in 
the case of some of the past successful attempts to foist rubbish 
on the public. Occasionally it is sheer ignorance which urges an 
inventor forward, and the same which gains him financial support. 
Too often the financial supporter of a rotten idea asks advice from 
technical men when it is too late, and he is apt then to resent being 
told that the money is thrown away. 

Mr. Watson is inclined to extend his list of freaks into the domain 
of running engines, for he draws special attention to the high-speed 
engine as an example of an engine.which is too big for its power. 
He points out the very short stroke and the low piston speed, and 
properly argues that the high-speed engine bas no advantage in 
power. He forgets, however, that the cylinder diameter does not 
much affect the bulk of an engine, but that this is fixed by connect- 
ing rod length, and in high-speed engines of short stroke the rod is 
very short and a compact engine is the result even if the cylinder 
is of big diameter. . 

Excepting always the turbine, we should be inclined to suspect 
the bona sides of most of the curious engines. As a rule they intro- 
duce an enormous rubbing surface friction or some other fault which, 
to say the least, unfits them for any but the smallest sizes. Is it 
not a fact that the engines of steam motor-cars, which bave trying 
duties to perform, are of the same general type as the engines of 
the biggest Cunarder? 
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THE ATMOSPHERE OF FACTORIES AND: 


TUBES. | | 


Dvurine the past few weeks a most notable Government 
publication has appeared in the shape of a First Report of 
the Departmental Committee Appointed to Inquire into the 
Ventilation of Factories and Workshops.” This Com- 
mittee, cousisting of Dr. J. S. Haldane, F.R.S., and Mr. 
E. Н. Osborn, was instructed to report (/ upon the means 
of ventilation in factories and workshops with especial 
reference to the use of fans; (b) upon the use and con- 
struction of respirators for the protection of workpeople 
exposed to dust or dangerous fumes. The present docu- 
ment refers to point (a) only. | 

Omitting an appendix of 84 pages, which gives the 
results of some 400 examinations in different workshops for 
their cubical capacity, number of occupants, method of 
artificial illumination, actual proportion of carbon dioxide, 
&c., the blue book із 38 pages long: and since the bulk of 
itis made up of & most useful tréatise upon ventilation in 
general, which needs to be carefully read in the original if 
its enormous value is not to be lost, we shall not attempt to 
abstract its contents. We may, however,lay claim to the 
fact that the views and arguments we advanced in our 
article* on December 23rd last upon the atmosphere ef the 
Central London Railway, which article was written before 
we had had an opportunity of studying the report, are entirely 
corroborated ; and that in a Government paper, one of 
whose authors is of world-wide repute in all matters of 
public hygiene, ventilation, and the effect of toxic gases. 
Dr. Haldane has invented a simple and portable apparatus 
(the construction and use of which are described in a separate 
appendix) for the determination of carbon dioxide in the 


air of factories either on the spot or in the laboratory; and, 


therefore, the Committee proposes that & maximum limit 
shall be imposed by law instead of the minimum air space 
(250 cb. ft. per person) which has hitherto been the only 
recognised objective criterion of purity. The reason why 
carbon dioxide is the best ingredient to determine with a 
view to the valuation of existing methods of ventilation, ia 
explained by the Committee in words which are largely a 
paraphrase of what we have already used; minimum air 
space is of little value, for tne natural ventilation of a room 
decreases proportionately as its capacity rises, because in 
rooms of similar shape the total area of the floor, walls, and 
roof, which are more or less porous, becomes smaller in pro- 
portion to the cubical capacity as the size of the room in- 
creases; and as a proof of this the Committee mentions that 
the most highly vitiated air met with was in rooms having 
an air-space of about 10,000 cb. ft. per person, or 40 times 
the legal minimum. 

The Committee’s limit for human carbon dioxide is 10 
parts per 10,000; but to allow for accidents, errors of 
analysis, &c., another two parts may be excused ; and there- 
fore the main recommendation of the report runs thus :— 

In exercise of the powers conferred on the Secretary of 
State by Section 7 of the Factory Act of 1901, such a 
standard of ventilation should be prescribed for all classes of 
factories and workshops not otherwise specially dealt with, 
that the proportion of carbonic acid in the air at about the 
breathing level, and away from the immediate influence of 
any special source of contamination, such as a person or 
light, shall not (except in very foggy days, when no tests 
should be made. on account of the vitiated state of the 
outside air) rise during daylight, or after dark when onlv 
electric light is used, beyond 12 volumes of carbonic acid 
per 10,000 of air, and that, when gas or oil is used for light- 
ing, the proportion shall not exceed 20 volumes after dark 
or before the first hour after daylight ; the only exception to 
this rule to be in cases where the extra carbonic acid is 
produced in other ways than by respiration or combustion, as 
in breweries, &c." 

Digressing for a moment from the subject actually before 
us, it is interesting to note the Committee's views on the 
relative merits of gas and electricity for lighting factories. 


* Àn uufortunate errot crept into this article on p. 10C5, Col. 1, 
Jines 18, 16 and 16 from bottom. The words parts there (but not 
elsewhere) should read pr cent. 


The worst self-luminous flat flame gas burner may consume 
nine times as much gas in producing a given quantity of 
light as the best one, whereas the worst self-luminous burner 
may consume 48 times as much gas as a good incandescent 
burner when the mantle is new and in the best condition. 
And in many factories gas is burnt very wastefully, so that 
the air becomes unnecessarily impure, even for a gas-lighted 
room—especially when quickly moving belts mix up the 
whole atmosphere thoroughly. Still, as in the case of 
human exhalations, so with gas—the objection to the 
products does not depend chiefly upon the quantity of carbon 
dioxide evolved ; it depends upon the sulphur acids derived 
from the impurities of the gas, as in the other case it 
depends upon the  odoriferous matter. In London 
coal gas is highly purified, and only contains 12 
grains of sulphur per 100 cb. ft. ; in muny large towns 
the material is considerably less pure, and correspond- 
ingly more offensive. Accordig to the Committee, incan- 
descent gas is cheaper than electric glow lamps; but the 
arc light, so shaded that only reflected light falla upon 
the employés and machines, “is in some cases very 
advantageous." 

Returning now to the question of Tube ventilation, it is 
clear that an underground electric railway is morally, if not 
legally, identical with a factory “not otherwise specially 
dealt with " where only electric light is used." This is 
true, because although its passengers may only stay in it an 
hour or less at a time, its employés are breathing the atmo- 
sphere all day long. As a factory, the proportion of carbon 
dioxide ought not to exceed 10 parts per 10,000 by volume, 
and should not be permitted (pessibly by legal enactment) 
to rise above 12 parts except in times of fog. It follows, 
therefore, if the analytical data we gave in our last article 
may be deemed normal, and were not obtained in foggy 
weather, that the atmosphere of the Tube itself just about 
reaches the highest permissible limit of impurity, while that 
of the carriages is much worse during periods of heavy 
traffic than it ought to be. 

In its issue for December 26th last, our contempo- 
rary Enginrering printed a letter from Mr. J. Keith, 
A.M.Inst.C.E., in which the writer states that he pointed 
out to the late Mr. Greathead, and in evidence, that the 
atmosphere of deep-level electric railways would assuredly 
become bad unless the atmosphere was systematically re- 
newed by fans. He would like an extractor fan in a high 
shaft between each station, or at least between each alternate 
station. Mr. Keith’s prophecy has undoubtedly to some 
extent been justified by the facts of the case; but he 
exaggerates the difficulty of ventilating a “ Tube,” by 
assuming that the air therein is of necessity heavier than 
that of the atmosphere. This fallacy happens to come 
under the notice of the Committee on Ventilation, and is 
carefully shown to be such. When they have fallen to the 
temperature of the surrounding air, the products of com- 


- bustion and the products of respiration possess exactly the 


same specific gravity as normal air, because although they 
contain an excess of carbon dioxide, which tends to make 
them heavy, they also contain an excess of moisture or 
aqueous vapour, which tends to make them light. Now, if 
we take the average depth of a “Tube” as 87 ft. (for an 
obvious but permissible reason), the corrected barometer 
will stand 0:1 in. higher in that tube than on the ground, 


` and the air, if chemically identical, and at the same tem- 


perature, will be denser in the ratio 301 : 300, approximately. 
But since the inside air, though not chemically identical 
after traffic with the atmosphere, has nevertheless the same 
specific gravity—specific gravity being the relative density 
at the same temperature and  pressure— whenever it is 
warmer than the atmosphere, it will tend to be lighter, and 
the effect of the rise in temperature in making it lighter 
may easily and often overcome the effect of the depth of the 
tube in making the air heavier. Apart from human warmth, 
the temperature of a tube will usually exceed that of the 
atmosphere in winter; so that when the warmth is allowed 
for, the inside winter temperature will greatly exceed that of 
the outer air, and during the summer the extra warmth given 
by the body heat of the passengers will cause the tube 
atmosphere to approach more closely the temperature of the 
outside air than might be expected from its depth alone. 
The report before us does not explain how such a line as 
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the Central London Railway should be ventilated, because 
the conditions obtaining in a horizontal tube, with wayside 
stations, are not exactly imitated even in a factory with 
superposed floors, and also because the Committee had only 
fans to consider as ventilating agents. When the incoming 
air has to be warmed, moistened, or filtered from dirt, the 
Committee recommends inlet fans and natural outlets; other- 
wise, and especially where local contamination of the air 
oecurs, natural inlets and outlet fans; the best arrangement, 
of course, being fans both at inlet and outlet. A propeller 
fan does not work at its best when exposed to back pressure, 
although it is capable of improvement for this purpose ; other- 
wise a fan is very cheap to drive and highly efficient, so long, 
naturally, as the current of air comes from, or goes to, the 
place desired. With the numerous cross-connections 
between the two tubes on an underground electric railway, 
and the large and awkwardly shaped staircases and lift-wells, 
it is difficult to see how two or three fans—or lees than 
one between each station—can be expected to ventilate a 
* Tube " uniformly and efficiently by aspiration; indeed, it 
is easy to imagine two adjoining outlet fans drawing air only, 
or principally, down through the apertures of the interme- 
diate station, and leaving the other halves of their respective 
lengths of tunnel comparatively unrinsed. Our old friend, 
the law of least resistance comes in here, and it would 
appear to be a somewhat difficult problem to make the 
resistances on either side of a centrally-situated extracting 
fan sufficiently equal. It should be possible to arrange inlet 
fans so that their air current should be more economically 
utilised and uniformly distributed, and that is why methods 
of introducing fresh air, either fans or pumps, at present 
have our sympathy rather than the methods of extracting 
foul air. 

If, as seems desirable, further systematic investigations are 
made, say, by the Haldane process, of the proportion of 
carbon dioxide in tube railways, it will be most usefnl if the 
specific gravity of the air be also ascertained, either by a 
direct method or by giving our physicists an opportunity of 
calculating it from а quantitative analysis. We should then 
know what excess of internal over external temperature was 
necessary to make the inside uir relatively light enough to 
rise to the surface from a given depth when opportunities 
were provided for fresh air to descend; and we should also 
know what difference of temperature between the inside and 
the outside produced equilibrium. Even simultaneous 
estimations of **saturation " or humidity would be acceptable; 
for an excess of moisture over the normal limit of about 
70 per cent. saturation tries many delicate persons severely 
when all other conditions are favourable. 


THE CONSTRUCTION OF TRACK. 


Ir there is one thing to which criticism is directed less than 
another in the construction and equipment of tramways, and 
about which it is, therefore, reasonable to think that our 
ideas have crystallised, that thing is the construction of the 
permanent way. | 

After glancing over all the tramways in the United 
Kingdom, that is what it is probable we should think. 
Can we be certain, though, that it is not really the ideas 
that have crystallised, but the practice only ? If we express 
a doubt, we must advance an argument, and just for the sake 
of argument, we will suggest that the British support their 
tram-rails on 6 in. of concrete, first, because the borough 
surveyor has demanded it for years; second, because the 


modern run of consulting engineers, who know how to design. 
& lighting station, and are qualified thereby to construct 


tramways without further education, find the cut-and-dried 
specifications of their forefathers come in very handy. 

Of course, we say that simply for the sake of argument, 
not at all because we believe the prevalent construction to be 
wrong. 

That the matter is not universally settled is proved by a. 
recent discussion on The Construction of Perfect Track“ 
by the New York Railroad Club, where consecutive 


speakers held absolutely divergent views. The discussion 
ranged from steam rai to street tramways, but at 
present we are interested only in the latter. 

For instance, the chief engineer of the Brooklyn Rapid 
Transit system holds that a rigid concrete foundation 
actually shortens the life of the rails by more than 25 per 
cent. His method of construction is to reinforce the fish- 
plates at rail jointa with sole plates, to drive the rail ends up 
tight together, and to suspend the joints between sleepers 
placed 5 in. between faces. The remainder of the 
rail is supported on wooden sleepers spaced farther apart, 
and the track is paved with setts laid with tight 
longitudinal joints. Mr. Brackenridge finds that this 
construction calls for no repairs till the rail-head is worn 
out. 

Mr. Reed, permanent way engineer, Metropolitan Street 
Railway Co. of New York, maintains, on the other hand, 
that flexible construction of the above description is 
entirely unsuited for street work, and is, moreover, un- 
necessary. He thinks it unsuitable, because every move- 
ment of a rail is transmitted to the paving, which is 
loogened gradually and raised ; and unnecessary, use the 
pounding caused by the hammer blow of reciprocating parts, 
as in a steam locomotive, is absent. Where this is present 
flexible construction must be provided, but Mr. Reed thinks 
that unless the track is as rigid as it is possible to make it, 
the repairs to any first-class paving will exceed the extra 
expense of rail renewals, if any. He refers to the con- 
struction in Manhattan, since 1898, which consists of cast- 
iron yokes bedded in concrete 5 ft. between centres, the rails 
being 9 in. high, and 107 lbs. per yard, joined by 12-hole 
fishplates, 36 in.long. It is evident that this construction 
is intended for loads approximating to steam railroad loads, 
but E Reed would apply similar methods to ordinary 
tracks. | 

If the conditions of the systems represented by these two 
gentlemen are nearly alike, one of them must be wrong; 
but without the necessary local knowledge, or the aid of 
cross-examination, it is not possible to give a verdict. 

The Slreet Railway Review, in commenting on this dif- 
ference of opinion, states that evidence from Detroit, 
Buffalo, and Kansas City is entirely in favour of the rigid 
construction; but it is interesting to note that in Detroit 
6 in. of concrete has been found insufficient for 9-in. 
rails. | 

On the other hand, the Rapid Transit Commission, after 
experimenting with rails based on concrete, has decided to 
use а ballasted track, with an exceedingly thin quantity of 
ballast beneath the sleepers, and a speaker in the discussion 
under notice thinks that the decision is wise, having 
regard to the heavy loads, and the ease with which such 
track can be lined up and maintained. | 

As a matter of fact, this evidence is rather inadmissible, 
as the Rapid Transit lines are not surface lines, and the 
paving problem does not enter. The last speaker, however, 
gave it as his opinion that it is impossible to maintain a 
concrete founded track in proper condition when it once 
begins to get out of shape, and we believe that many 
English engineers will give their sympathetic approval to 
this remark. mE 

While endeavouring to gather experience from American 
discussions, we must remember that differing conditions 
on the two sides may make it quite impossible to 
put that experience to practical use. In this matter of track 
construction we must bear in mind that a street railway in 
the States is built primarily for the purposes of the railway, 
and only after those pu have been considered do the 
constructors think of the non-railway traffic; nor is it so 
necessary to provide for the latter class in America as it is 
in England, for there the speeds are so much higher than 
the speeds of the free traffic that the cars have a practical 
monopoly of their track. 

The straight broad streets of the American towns offer 
few obtacles to this, but the general paucity of street room 
here makes the common use of the tracks imperative ; and 
while that is so, we shall be obliged to design our track 
construction not only with a view to decreased rail wear and 
correct gauging and alignment, but, with a view to durability 
under heavy wheeled traffic, smoothness for light-wheeled 
trafic, cleanliness and efficient drainage. 
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The great objections to our English construction are, 
first, that directly the rail joints start wearing, the sub- 
concrete begins disintegrating, and so one trouble helps the 
other till the track gets into a bad state and the joints have 
to be packed up, a procedure which is never of more than 
temporary service. Second, however tightly the fish bolta 
may be screwed up in the first place, they will in à com- 
paratively short time allow the joints a little movement, 
which will make itself apparent to an observant eye in the 
paving round the joints, and the only remedy is to tighten 
up the fish bolts immediately. That, of course, entails 
tearing up the paving more or less extensively, and it is 
well known that re-instatement is never so good as the 
original work. It is to be greatly feared that a very large 
proportion of managers do not take the first small movement 
of the rail joints seriously enough, even if they happen to 
notice it, the result being that during the second or third 
year after construction the track begins to depreciate rapidly ; 
and when repairs are actually put in hand, the damage is 
practically irreparable. | | 

One of the contributors to the discussion spoke the burn- 
ing truth when he said that the maintenance and keeping 
up of track is really of far greater. importance than even the 
original construction." ` 

А significant fact, and one discovered by experience only, 
was emphasised by Mr. Brackenridge. He said :—“ My 
experience has been that, even where the (rail) joints are 
left open, the friction between the plate and the rail was 
great enough to prevent expansion from closing up the joint." 
The obvious result is that the rail buckles, probably 
laterally, and the track goes out of alignment. Such 
troubles as these are met with only in exposed (unpaved) con- 
struction, and it would have been good for at least one road 
in England if the engineers had been cognisant of the above 
fact. The correct practice appears to be to butt the rails 
tight up (machine the ends if you will) to tighten the fish- 
plates to the utmost, and to leave, at intervals depending on 
the plan of the route, expansion joints with looser fishplates, 
and, preferably, a special arrangement for supporting these 
particular joints. 

It is well to remember that when an American refers to 
concrete track construction, he means, as a rule, not a 


foundation extending the whole width between rails, but a. 


pair of concrete beams, longitudinal sleepers, one under each 
rail, One has heard of this kind of construction in an 
isolated ease in England, and the reports of it& behaviour 
were nob favourable, but the evidence for or against is much 
too scanty for the issue of a dictum. 

It is interesting to note that in America the street rail- 
ways are actually leading the steam railways in the matter of 
rail section. The electric roads are adopting largely a 9-in. 
rail, weighing up to 110 lbs. per yard, and the steam roads 
are beginning to follow this example. 


THE QUALIFICATIONS OF A CENTRAL 
STATION SUPERINTENDENT.* 


— 


THE most successful central station superintendent is he who, by 
his management of the property entrusted to his care, creates and 
maintains the most prosperous business. Iu taking the measure of 
a superintendent's efficiency, the condition of the equipment, the 
character, growth and magnitude of the station load curve during 
his term of service, and the number of satisfied consumers, are quite 
as important as the net earnings. 

The qualifications which combine to make a central station super- 
intendent desirable, seldom simultaneously obtain to a high degree 
in one individual, and therefore make him a rare commodity. 
These qualifications are stated below in the order of their 
importance. 

. Executive and business ability. 
. Good judgment. 
Tact. 


. System. 

. Practical technical experience. 

. Theoretical technical education. 

Some very successful station superintendents have possessed only 


the first four, and have employed other brains to supply the fifth 
und sixth. 


To demonstrate the truth of the foregoing, it will be necessary 
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* The Central Station (New York). 


to outline the method of attacking the problem of successful central 
station management, thereby to show wherein these qualifications 
are essential. 

Broadly stated, central station management is like a problem iin 
political economy, and the three fundamental departments are those 
of production, distribution, and consumption. It devolves upon the 
central station superintendent to see that the greatest economy is 
practised in the departments of production and distribution, and 
that the greatest amount is realised from the department of con- 
sumption. In the first two departments he appears as a purchaser 
of machinery, supplies, and labour, while in the third he appears, 
if not directly, іо an advisory capacity, аз a seller of product, and 
he must therefore possess ability appropriate to the successful trans- 
action aad increase of his business. І 

Io the course of his managemeat he has to deal with men in his 
employ, and with consumers whom it must be his constant 
endeavour to keep satisfied, and therefore the third qualification, 
tact, is absolutely essential. Practical and technical ability are, of 
course, valuable adjuncts to the exercise of the first four-named 
attainments, and it is plain that it will be impossible for him to 
properly perform bis extensive duties without system. 

It is unnecessary to dwell at length on the qualifications of 
business and executive ability, good judgment, and tact. What 
they are is well known. "They can be illustrated by examples, but 
not adequately described, and countless ably written character 
sketches can be consulted for further information. The professional 
attainments of the ideal superintendent are, however, needful of 
more specific mention. 

The ideal candidate must not be ultra-technical. He is not to 
transform the station into a laboratory to develop his own ideas of 
improvement, but to make money for the stockholders. He must 
be informed concerning fuel, furnaces, boilers, engines, and steam 
accessories, dynamos, and the distribution of electric light and 
power to the extent of making ita speciality, but a very superficial 
knowledge of telephony, telegraphy, electrostatics, and similar 
branches of the art foreign to his immediate uses will suffice. 

Let us attack the problem from the start, and consider the raw 
material. Our superintendent must know all about fuel, and should 
take as his basis of comparison, not the cost of fuel free op. board 
the cars, but the cost of fuel at the ash pile per kilowatt-hour; that 
is to say, he muat consider storage, handling, stoking, and removal 
of ashes as part of his fuel expenses. Coal may cost less than oil, 
but it might be cheaper to burn oil than coal, because of the ease of 
handling. It may be appropriatc for him to be able to determine 
the various percentages of carbon, hydrogen, oxygen, nitrogen, 
sulphur, and ash in a certain grade of coal, bat it will be infinitely 
more valuable to him to be able to tell at a glance, or by some 
simple test, that a coal is sufficiently free from iron ore as not to 
clinker, or to be able to promptly detect the fact that the coal haa 
been watered to make it weigh heavy, an economy practised by the 
coal dealer as well as the milkman. 

It may be convenient for him to be able to tell by burning a 
sample of coal in a calorimeter how many heat units to the pound 
will be yielded, but he will find it much more practical to keep 
track of the pounds of coal per kilowatt-hour as burned in his 
furoaces. 

He should have experience in stoking coal, and it will be well if 
he has handled the shovel himself. He should be able to deter- 
mine whether it is advisable to use coke or spread firing, and what 
thickness of fire to carry, and he should be competent to deter- 
mine tbat his firemen are cleaning and stoking at suitable intervals 
to obtain the best combustion. If he is teaming his coal and 
handling it several times, he should be continually on the alert for 
a method to save labour. Should he contemplate the installation of 
coal and ash handling machinery, he must compute and compare 
interest and depreciation and operative charges on the apparatus 
with the cost of manual labeur for the same work, and if his funda 
for station improvement are limited, be must use hís judgment, for 
even if such an investment show a profit, there may be another 
application of the same money to a station improvement that woald 
show better returns. That he should carefully watch the coal 
market and buy at the proper time goes without saying. 

Having selected his fuel, and his method of burning the eame, he 
must concentrate his attention upon what becomes of the heat that 
has thus been generated. Here a knowledge of station design will 
be very valuable to him. If his flue gases are too hot he must 
investigate the question of economisers, setting himself another 
problem of interest, operative expenses, and depreciation as com- 
pared with possible gain. He must investigate the question of 
mechanical draught, and see whether or not it is not possible to 
economically биго a poorer grade of fuel, and whether or no the 
brick in his stack will pay for an engine and blower. He must 
figure out all of these problems with reference to his own plant. 
It does not follow because his neighbour is saving money by & 
device that he will also be able to save enough to justify the ex- 
penditure. 

Having minimised the heat losses, be should keep a close track 
of the heat energy absorbed by the boilers. In this connection it 
is well for him to cultivate a healthy horror of the waste of hot 
water and exhaust steam. He should be sure that all clean drips 
go into his hot well, and should be very reluctant to allow con- 
densed steam or condensed water to escape if by any possible meang 
they can be used over again, or deprived of their heat for some 
useful purpose before they sre permitted to drain away. To this 
end he should be thoroughly familiar in a practical way with steam 
producing, consuming, and economising appliances. It may be 
appropriate for him to be able to figure the strength of & riveted 
joint, but it will be more convenient for him to know how to bead 
a leaky boiler tube, calk a leaky seam, or make temporary repairs. 
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If the best water that he can obtain is scale bearing, he sbould 
have it analesed and provide a fitting system to precipitate and 
deposit the foreign material before it enters the boiler. Here 
again he cannot safely follow practice of others unless they are 
successfully using the same feed water. 

If he exhausts bis steam into the atmosphere, he must figure on 
conden*ers or the sale of exhaust steam for heating purposes, but 
he must definitely decide in bis own mind whether there is money 
to be saved in sufficient measure to'justify the expense of either of 
these additions. He must also temper his ideas on his extensions 
with good judgment. It may be that though there is little to be 
saved by condensing the steam or consuming the smoke, yet it may 
be advisable to do both of these things in order that the exhaust or 
the grime from the chimney may not excite public prejudice. 

Heat is inevitably wasted in any steam plant and the amount and 
location, and magnitude of each source of waste should be accurately 
known to the superintendent so that he can take instant advantage 
of any device or condition which may turu them to a more uscful 
account. 

Having located, evaluated, and minimised the losses of the steam 
generating and distributing system, he must turn his attention to 
the engines. A good knowledge of the uee of the steam engine 
indicator will be invaluable to him. He should jealously watch the 
lines of the cards, and make sure that the engine is extracting from 
the steam the maximum amount of energy possible under the con- 
ditions, and having set his valves for best results, he must seek to 
improve the conditions. He must keep accurate track of his load, 
and make sure that his runs are so arranged that the engines are 
working on as pearly full load as possible, and similar ways must 
be sought to take from the steam all of the energy that is not 
irretrievably condemned to pass out of the exhaust pipe. In the 
engine room, as in the boiler room, it is more important to know 
how to assemble and operate than how to design and build. It is 
higbly important that he be able to appreciate a good design, but to 
do that he need not be a designer. It is to his advantage if he can 

out the moment of inertia of a fly-wheel, but it is much more 
valuable for him to be able to direct the dismounting of a large engine 
or tbe settiog of its valves. It is well for him to be fully aware of 
the latest producta of the market in steam engines and appliances, 
in order that he may be able to purchase intelligently, for he often 
has to be the station designer as well as operator. | 

In the electrical generator equipment it is, of course, highly im- 
portant that he thoroughly understands his machines and can direct 
dismounting or assembling them, but beyond being sure of their 
satisfactory operation and efficiency, he need not trespass on the 
designer'e field. He must be tborougbly conversant with his 
present and prospective load curves for on them depends the proper 
operation of bis present and the selection of his future generating 
seta. This is one of the most important of his entire duties. His 
long-distance loads will require alternating current generators, and 
if he bas many small machines of various types of output, he may 
shortly be called upon to exercise his finest judgment as to whether 
or no it will be best to eupersede them by large units of a single 
character of output. He must fully appreciate tbe economy of 
large unite, and aim to provide them and a load for them at all 
times. It is essential that he become thoroughly familiar with the 
problem of distributing electric power, for cases will be continually 
arising where large amounts of money are to be spent for 
line construction, and where care and judgment may 
save thousands of dollars of initial investment. The prob- 
lems will come upon bim in all degrees of intricacy. The sub- 
ject of storage, auxiliaries, of large transformer sub-stations, of 
high tension and low tension distribution will be continually pre- 
seating themselves for solution, the object always being how to 
satisfactorily accomplish the result with minimum initial expendi- 
ture, due considerati n being had for the probable future. It iain 
the department of economical generation and distribution of clec- 
tric energy that the technical proficeacy of the superintendent 
should be the greatest, for generation and distribution are alike 
subject to constant change and increase, and must be accomplished 
with the most economical systems that the market affords. 

In the boiler room tbe increase of service is a comparatively 
simple matter, amounting usually to the installation of a few extra 
boilers in a space already provided for them. The increase in engine 
room capacity is not much more difficult, but when the dynamos 
and distributing lines are reached, tbe best types to use, and tbe 
best methods to employ, are more valuable quantities, aud call for 
a larger knowledge of the subject. 

Switchboard control is another matter in which the superinten- 
dent by reason of his experience with the load to be handled should 
be competent to advise. He is best able to determine what devices 
should be installed for the purpose of controlling, measuring and 
distributing tbe output. He must appreciate that economy iu the 
generating acd distributing department is more importaut than 
anywhere else. A watt from the electrical generator is worth many 
times that amount of energy in the furnace. It is better to suffer 
an bourly loss of three pouods of coal or thirty pouuds of steam 
than one kilowatt-hour, and the money spent for an elaborate 
economiser might, if invested in judiciously distributed copper, eave 
а notably greater amount of useful energy. Tbe superintendent 
must be, therefore, fully coguizant of his copper losses, which are 
continually increasing with his load. 

A most valuable quality in a central station superintendent is 
fertility of resource and practical expedient. It is of prime impori- 
aace to maintain an uninterrapted service, and particularly is this 
the case if a rival electric light or gas company is trespassing on his 
preserves. A suspension of service for even one hour might do his 
company irretrievable damage. He must be thoroughly imbuod 
with the principle that it is better to ruin a wrist pin or burn out an 


armature than to end service. If a machine breaks down 
and disables half the plant, it is better to telegraph for а new arma- 
ture, and carry the load with the other machine even if it is smoking 
before the peak of the load is past. The superintendent who pieces 
together the cracked elbow of the main steam pipe, wraps it around 
with chains and wooden wedges, and runs with a atation full of 
steam, is more efficient than he who shuts down service for two hours 
to make permanent repairs. 


(To be concluded.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ HackatL” writes:—'' With reference to a former query relating 
to the installation of a motor-generator for lighting purposes, the 
Corporation in question have now agreed to allow our clieut to 
instal this machine, and also to charge him power rates for the cur- 
rent used, but they will give no undertaking as to how long they 
will supply current at this rate. From your article in the issue of 
January 9th we gather that they caunot legally increase the rate per 
unit until seven years after the date of provisional order, and then 
only by an application to the Board of Trade. Is this the correct 
view of the case? We are obliged for your kindness in giving our 
former queries attention." 

„It is interesting to notice that the Corporation referred to by 
“ Hackall” has agreed to supply energy for a motor-generator at 
motor rates. With regard to the question now put, it is to be 
remembered that there was notbing in the provisional order to 
compel the Corporation to supply energy for motors at any special 
rate, or at any price lower than that which it was entitled to 
demand for lighting purposes. In the article entitled The Price 
and Methods of Charging for Electricity," which appear ed in the 
ELECTRICAL REVIEW, January 9th, 1903, at page 59, it was pointed 
out at the top,of?page 60 that whereas authority to alter prices 
every seven years is vested in the Board of Trade in the case of a 
private supply company, & local authority has power to deal with 
and alter the standard pressure, subject to an appeal from ita 
decision to the Board of Trade. In other words, Sec. 32 (2) of the 
schedule to the Electric Lighting Clauses Act, 1899, which provides 
for the revision of prices every seven years, bas no application to 
local authorities; while Sec. 32 (1) merely provides that the prices 
to be charged by the undertakers (including local authorities) for 
energy suppliéd by them shalt not exceed those stated in that 
behalt iu the special order, or in the case of a method of charge 
approved by the Board of Trade, such price as the Board determine 
on approving the method. Seeing tbat the price charged to 
“ Hackall’s” client is even now much lower than that which is 
autborised, it is anticipated that tbe local authority bas power to 
make an increase, provided, of course, it does not exceed the 
etatutory limit. 


THE PREMIUM SYSTEM IN WORKSHOPS. 


THE adoption of the premium system of payment is likely to 
receive considerable impetus from the acceptance of the principle 
by the Trades Union officials, subject to certain provisoes as to the 
paymeut of time rates as a minimum, tbe payment of night work 
4nd overtime on tbe conditions now prevailing, and tbat a time 
limit on work should not be‘changed except after the methods of 
manufacturei have been revised ; and fipally, the somewhat fatuous 
clause that no tirm shall start the premium system without intending 
to stick to it. Intending is good; few people make a deliberate 
cbange in policy unless they iutend it to be permanent, but 
original intentiou c uld not in any case be easily disproved if a firm 
went back оп its path owing to having made a mistake in taking 
up the system. We fail to вее how the premium system differs во 
much frum plain piecework as to wipe awsy the old difficulties 
wuich crop up when а man earns too much. | 

The whole queation resolves itself into one of ability to tix 
rates that will enable a man to earn more money without unde- 
sirably bard labour, and shall not allow him to earn so much as to 
excite the cupidity of the employer who may begin to grumble. 
There sppears very little difference between the ailotment of so 
much {іше to a given piece of work, and the pay ment of a piece rate. 

The correct way in which to fix rates is to pay piece rates on a 
curve and not on a straight line, thus preventing too strenuous exer- 
tions on the part of a man who will not over-exert himself when 
this brings in а small return, Such а system would minimise the 
evils of an extravagautly fixed rate by keeping earnings down 
below the excitation point of the employers’ cupiaity, yet allowing 
the man to make a reasonable premium over day wages. The 
premium system is said to be worzing well at the shops of David 
Rowau & Co., of Glasgow. Premiums do not take effect except in 
eteps of 5 per cent. Thura man who sees 5 per cent. in front of 
him, but unattainable, will probably ease off. If be can pass the first 
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step, but not reach the second on any particular work, he will again 
ease off, and soon. It is not a little curious to find Mr. G. N. 
Barnes in favour of any system of piece-work. The premium 
system is an improvement on a mere flat rate, but it must be said 
iu fairness to the men that the flat piece-rate system failed because 
it was first wrongly calculated, and then men earned too much and 
were cut down, or an excuse was found to sack them and take them 
back on fresh terms. No argument need be wasted on the fallacy that 
the output of more work will cut down the total of work to be done 
at least until the world is fuller. By that time the control of the 
inhuman trusts will either have been abolished by a general up- 
heaval and possibly some bloodshed, or it will have become so firmly 
fixed that population will be kept down by the general deteriora- 
tion of the human race. 

The ultimate solution of increased productivity ought to be more 
general comfort, but things cannot go on at high pitch indefinitely, 
Mr. Sydney Webb to the contrary nevertheless. Statistics already 
show that the United States are not self-reproductive as regards 
population, but owe their increase entirely to outside sources—to 
Euro immigrants and their direct and immediate descendants, 
the older stock not maintaining its numbers. The cause imay be 
climatic, or it may be exhaustion. 


— 


NEW PATENTS. 1903. 


Complled ex БМ for this journal b P. THoMPson & Co., Electrical Patent 
Ален, 923, igh Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


t 


213. ‘*An improved winding for barrel-wound dynamo armatures." Е.К. 
Scorr. January 5th. 


266. Improvements in electrolytic cells." А. Н. FiNLAv and R. H. F. FINLAY. 
January 6th. 

267. ‘Improvements in electrically signalling and controlling apparatus for 
railway and tramway systems." R. J. SHEEHY and A. G. CuRPHEY. January 5th. 
(Complete.) 

273. ''Improvements in or appertaining to the manufacture of electrodes for 
sccondary batteries." A. MULLER. January 5th. 


306. “Improvements in terminals for the attachment of electric cables." 
S. Н. Hotpen. January 6th. 


922. Improvements in storage batteries." Т. A. EpisoWw. January 6th. 
(Complete.) 

329. An improved method of means for regulating electric motors.“ J. G. 
V. Lane. January 6th. (Complete.) 


930. “ Improvements іп surface contact electrio railway systems, for pre- 
venting short circuits therein." W. М. Brown. January 6th. (Complete.) 


381. “ Ап improved storage battery plate, and method of making the same.’ 
P. A. NzwTON. (С. Coster, United States.) January 6th. (Complete.) 


“346. “Improvements in conduits and troughs for electric conductors." 
T. E. DEvonsHIRE. January 6th. 
. "Improvements in and connected with trolleys for electric tramcars." 

F. H. GREENHALGH. January 6th. 

415. “Improvements in negative electrodes for secondary batteries." 
C. RopERBousG. January "tb. 

418. “ А system for the arrangement of the conductors and other parts of 
electric railways, to prevent accidents." E. E.KxrsEkv. January 7th. 


425. ''Improvements in lightning arresters." Н. Н. Laxe. (Hall Signal 
Co., United States.) January 7th. (Complete.) 


110. “Improvements in and relating to coberers.” А. MviRHkEAD. January 
7th. 

455. Iinprovements relating to the control of the speed of direct current 
dynamos and motors." E. J. Javaxrx and A. M. L. Barsov. January 7th. 


159. “ Prepayment attachment for electricity meters." R. J. J. Swan, 
January 7th. 


465. Improved electric revolving brush in connection with gas retorts.” 
F. McNAMEE. January "th. 


D04. ‘‘ Improvements in and relating to carbon brushes for dynamo-electric 
machines and other electrical apparatus.“ W. R. LAKE. (La Socicte Anonyme 
I,c Carbone, France.) January 8th. 


517. “Improvements in or connected with miners’ lamps that are ignited by 
means of electricity.“ J. NayLor. January 8th. 


518. Improvementsin and relating to back gearing appliances for electric 
motors and dynamos, and for steam and water-driven turbines." S. C. 
Davipson. January 8th. 

52. Improvements in or relating to electrical contact breakers.” G. Bowron, 
January 8th. 

589. "A method of joining pieces together, particularly applicable to tho 
joining of electric leads." С. D. Авнет. (Gebrüder Siemens & Co., Germany.) 
January 8th. 

552. “Improvements in and relating to electrolysis.” 
January 9th. 

ETW. © Improvemonts in incandescent electric lamps." L. O. FULLER. 
Jannary 9th. 

952, “Improvements in accumulators or storage batteries." F. LAUER. 
January 9th. (Complete.) 

599. Electric apparatus for alarm signalling firing cartridges and the like.“ 
T. Harvey. January 9th. 


J. BIRTWISLE. 


654. “ Improvements in electrical fuses.” S. W.CurTRISS. January lOth. 

tl. “Improvements in the manufacture of insulating material for electrical 
purposes.“ Н. Markus and E. T. WinTELow. Janusry 10th. 

e60. “Improvements in electrical relays." II. lkrrNER and R. N. Luras. 
January 10th. 

670. "Improvements in the means for regulating variable speed dynamos." 
H. LIITN ER and R. N. Lvcas. January 10th. 

683. An improvement in electric switches having three contact arms.” 


SIEMENS Bros. & Co., LTD. (Siemens and Halske Aktiengesellschaft, Germany.) 
January JOth. (Complete.) 

695. Electrio lighting of railway trains." H. PIEPER and G. L'Horsr. 
January 10th. 

702. ''Improvements in and relating to electric measuring instruments.” 
THE BRITISH Тномвох-Носѕтоя Co., LTD. January 10th. 

703. ‘‘ Improvements in electric switches or circuit-breakers.’’ Tue Bririsn 
THomson-Hocston Co., Lro., E. B. WEDMORE and A. S. CUBITT. January loch. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
=e о, 9 High Holborn, W. C., and at Liverpool, price, post free, 9d. 
stamps). ; 


10,191. “Improvements in and apparatus for the manufacture of the 
plates of electric accumulators.” A. d'Arsonval and G. Vaugeois. (Date 
applied for under Sec. 108 of Patents, &c., Act, 1888, December 27th, A. p. 1900.) 
Dated May 16th, 1901. 

10,206. ‘‘Improvements in electric railways and tramways on the surface 
contact system." B. Cruvellier. Dated May 16th, 1901. 

10,215. "Improvements in and connected with casings or coverings for 
electric conductors in buildings.” J. H. Golding and C. A. James. Dated 
May 16th, 1909. 

10,275. “Improvements in controlling electro-motors." British Thomson- 
Houston Co. (M. W. Day.) Dated May 17th, 1901. 

10,374. “Improvements in and relating to step-by-step telegraphic 
apparatus.” . M. Mordey and W. 8. 8teljes. Dated May 18th. 1901. 

10,459. “Improvements in storage batteries." V. G. Apple. Dated May 
20th, 1901. 

10,500. Improvements in internal combustion engines.” Е. W. Lanchester. 
Dated May 21st, 1901. 

10,508. ''Improvements in magnetic separating apparatus.” Edison Ore 
Milling Syndicate. (T. A. Edison. Llewellyn Park, New Jersey, U.8.A.) Dated 
May 21st, 1901. 

10,559. A new or improved telephony receiver holder." G. В. Meyer. 
(Date 9 for under Sec. 103 of Patents, &c., Aot, 1888, December 8th, 
4.2, 1900.) Dated May 21st, 1901. 

10,589. A method of and means for controlling aud operating torpedoes, 
navigable balloons, vehicles, signals, and the like from a distance without 
physical connection.” J. Gardner. May 22nd, 1901. 

10,628. “ An improvement in telephone apparatus.” A. H. Nicholson and 
New Phonopbore Telephone. Dated May 22nd, 1901. 

10.652. Improvements in resistances for the control of electric currents.” 
T. E. Weaver. Dated May ?8rd, 1901. 

10,655. Improvements in or connected with electrolytic cells or apparatus." 
G. Bell and G. W. Bell. Dated May 23rd, 1901. 

10,700. ‘*Improvements in electric tram and railways on a sectional ocon- 
ductor system. R. Hacking, A. W. Hancock and J. Leighton. (Patent not yet 
due for sealing.) Dated May 23rd, 1901. 

10,783. “ Improvements in high potential electric switches." British Thom. 
son-Houston Co. (W. le R. Emmet and E. M. Hewlett.) Dated May 28rd, 1901, 

10,734. Improvements in train contro] systems for electric railways.“ 
British Thomson-Houston Со. (Е. E. Case, Schenectady, New York, U.S. A.) 
Dated May 23rd, 1901. 

10,785. Improvements in electric circuit breakers.” British Thomson- 
Houston Co. (8. B. Stewart, Schenectady, New York, U.8.A.) Dated May 
28rd, 1901. 

10,786. ‘‘Improvements in high potential electric switohes.” British 
Thomson-Houston Co. (W. le R. Emmet, E. M. Hewlett and C. C. Badeau, all 
of Schenectady, New York, U.8.A.) Dated May 83rd, 1901. 

10,737. Improvements in electric circuit breakers.’ British Thomson- 
меш Со. (B. B. Stewart, Schenectady, New York, U.S.A.) Dated May 
23rd, 1901. 

10,755. *“ Improvements in thermostats.” W. C. Sutherland. Dated May 
25th, 1901. 

10,756. 3 in magnet coils or solenoids." B. M. Drake, C. C. 
Garrard, G. В. Ram and Nernst Electric Light. Dated May 25th, 1901. 


10,758. "Improvements in electric incandescent lamps in which the glower 
or liuht-giving у is a conductor of the second class." G. 8. Ram and Nernst 
Electric Light. Dated May 25th, 1901. 

10,848. “Improvements in apparatus for winding ooils for continuous- 
current dynamo and motor electric machines." А. W. Tomkins. Dated May 
25th, 1901. 

10,869. * Manufacture of incandescence bodies for electric lighting." C. D. 
Abel. (Siemens & Halske, Aktiengesellschaft, 3, Askanischer Platz, Berlin. 
Dated May 25th, 1901. 

10,879. *" Improvements in voltaic cells." W. К. L. Dickson, Dated May 
25th, 1901. 

10,887. “Improvements relating to electric arc lamps." H. O. Schmidt, 
Dated May 25th, 1901. . 

10,888. **Improvements relating to electric switches," F. W. Busch. Dated 
May 25th, 1901. 

10,933. “Improvements in joint and like boxes for electric cables." A. E. 
Tanner, W. P. J. Fawcus. Dated May 28th, 1901. 

10.9511. Improvements in galvanic batteries." С. В. Schoenmehl. 
(Date applied for under Sec. 103 of Patents, &c., Act, 1883, October 28rd, 
A.D, 1900). Dated May 28th, 1901. 

10,960. ''Circuit-closing device for the winding gear of electric clocks and the 
like," M.Moller. Dated May 28th, 1901. 

10,967. *'Improvements in stationary armatures and field magnets for 
dynamo-electric machines." V. I. Feeny. (Allgemeine Elektricitats Gesell- 
schaft, Berlin.) Dated May 28th, 1901. 

10,971. *‘ Improvements in and relating to controllers for electric railways 
and like vehicles." H. Н. Lake. (W. W. Tice.) Dated May 28th, 1901. 


10,974. “Improvements in and connected with electrodes for electrolytic 
cells.“ P. M. Justice. (Castner Electrolytic Alkali Co.) Dated May th, 
1901. 

106,975. "Improvements in electrodes for electrolytic cells.“ P. M. Justice. 
(Castner Electrolytic Alkali Co.) Dated May th, 1901. 

10,976. “Improvements in electrolytic cells.” P. M. Justice. (Castner 
Electrolytic Alkali Co) Dated May th, 1901. 

10,986. ‘‘ Improvements in telephone circuit systems.“ E. F. Frost. Dated 
May 28th, 1901. 

11,003. “Improvements relating to apparatus for transmitting and 
receiving electric signals or for tiring explosive wires." G. F. К. Blochmann 
and C. E. Bichel. Dated May 26th, 1901. 

11,007. An improved combined electrical and mechanical motor arrange- 
ment applicable to motor vehicles." A. Benson and J. P. Price. Dated May 
28th, 1901. 

11,071. “Improvements in electrical connections.” J. Gray. Dated May 
29tb, 1901. 

11.135. Improvements in or relating to electric arc lamps." S. Н. Johnson. 
Dated May 30th, 1901. 

11,272. “Improvements in electricity meters." M. Kallmann. Dated May 
30th, 1901. | 

11.214. "Improvements in wireless telegraphy.” Н. Shoemaker. (Date 
applied for under Sec. 103 of Patents, хс. Act, 1825, January 17th.) Dated May 
31st. 1v01. 

11,237. “Improvements in or relating to electric arc lamps." (Date applied 
for under Sec. 103 of Patents, &c., Act, 1883. November 26th, 4. D. 1900.) 
Drawings to specification. Dated May 81st, 1901. 

11,254. ''Improvements in fitting for electric incandescent lights.” C. M. 
Stead. Dated June 1st, 1901. 

11,257. “Improvements in and relating to electrolytio incandescent lampe." 
J, R. Quain and T. T. Turnbull. Dated June let, 1901. 
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* WIRELESS" TELEGRAPHY. 


— 


Ir is distressful to learn from tlie daily papers that, like the 
historical Irish patriot, the Wireless Telegraph Co. are now 
"agin the Government." Their present grievance would 
appear to be that the King’s reply to President Roosevelt’s 
recent and much pre-advertised aerogram could not be 
transmitted by their system. Why was not this possible ? 
The divergent explanations which have been allowed to 
appear in certain of the daily papers upon this point are 
a little confusing. We gather from these that (1) there 
was insufficient electrical energy or potential available 
on this side; (2) that the company had declined to 
transmit the King’s reply, because of the refusal of the 
Postal Authorities to afford them the convenience of a special 
wire; (3) that the Postal telegraph office in Cornwall 
nearest to Poldhu was closed for the night. 

Explanation No. (1) may be dismissed from considera- | 
tion, as the responsibility for such a miscalculation would 
rest with the company alone. 

As regards explanations (2) and (3), it seems to be implied 
that the Postal authorities are in some way, and for some 
unknown purpose, obstructing efforts which are now 
being made to establish a new and beneficial means of tele- 
graphic communication. Is it so? Surely, before the Post 
Office, of all Government Departments, can recognize 
and support with its authority any new system, postal, 
telegraphic or telephonic, its guocess must first be fully 
established, and this can only be done by demonstrations 
under given conditions, extending over definite periods, in 
the presence of Government officials and independent experts 
So far as we are aware, the Marconi Company 
Having 


of repute. 
has hitherto failed to recognise this necessity. 
now claimed to have established wireless communication 
between England and America, why does not the com- 
pany offer some definite guarantee of its continuous and 
reliable working under independent observation from hour 
to hour, and from day to day, and week to week? What- 
ever the representatives of this company may be induced to 
say or think, they must be aware that grave doubts exist in 
the minds of experta of the commercial practicability of this 
most enterprising and ambitious scheme. To remove those 
doubts and to inspire public confidence in their projects, 
they might learn a useful lesson from the procedure followed 
with submarine cables. Take, for instance, the 1865 
Atlantic cable, When this was projected, the feasibility and 
commercial value of submarine telegraphy had for years been 
established (which is not the case with “ wireless“); but 
nevertheless, the contract stipulated that after the cable was 
submerged a lengthy message should be transmitted and 
received, without break or failure, in the presence of a jury 
of electrical experts and directors at either end of the 
cable, In addition, the cable was guaranteed to work 
perfectly and continuously for a period of 30 consecutive 
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days. Even now, with the improved cables of to-day, the 
latter stringent condition is still ia force, and in many 
cases the duration of this probationary period is increased. 
Is the Wireless Co. prepared to secure the confidence of the 
Post Office and other authorities by affording them the 
opportunity to carry out similar testa under the conditions 
and for the periods considered necessary? If it does so, 
and if it successfully withstands the ordeal, then, but not 
till then, will the company have placed iteelf in a position 
to demand from any Government the concession of rights 
equal to those now enjoyed by the existing and firmly 
established systems of land and submarine tele- 
graphy. The remedy lies in the company’s own hands, and 
we fear that until it avails itself of it, the ordinary average 
man will construe the fact into an unwillingness on the 


company's part to submit its system to the independent tests 


which the public interest, of necessity, demands of all new 
inventions. And he may conclude that the paragraphs now 
going the round of the daily press are simply intended to 
cloak the causes which so far have placed King Edward 
in a less fortunate position than President Roosevelt as 
regards the transmission of wireless messages across the 
Atlantic. 


F Mr. Јонх S. SEYMOUR, formerly United 
Patent Examination States Commissioner of Patents, proposes 
Bystem. -© in the Yale Law Journal for December а 
etartling innovation in the procedure for granting patents. 
Most civilised countries have now come to the conclusion 
that patents should only be granted after a careful search has 
been made to ascertaiu that the invention to be patented is 
new. In the United States and Germany this system of 
effective examination has long been in force, and many other 
countries such as Sweden, Austria and Japan have followed 
their example. England still lags behind with the result 
that about half the patents granted in this country are for 
inventions that are not new and therefore public property. 
We bave, however, recently taken a step in the right 
direction by passing an Act to establish a system of examina- 
tion, though we are still too timid to take action upon the 
results of this examination, i. e., we communicate the results 
of the search to the inventor, but we do not refuse him his 
patent however unfavourable the results of the search may 
be. Such being the state of affairs, Mr. Seymour appears to 
be justified in telling us that our opinions on the economics 
of patent law belong to the Elizabethan age. 

The labour of making a search to ascertain whether an 
invention is new is great, and is becoming every year greater 
owing to the vast amount of technical literature which is 
everywhere being published. This material has to be classi- 
fied and examined in every country where a system of 
examination is in force. Thus when an inventor applies for 
а patent for the same invention in the United States, Eng- 
land, Germany, Austria and Nweden, the same search will 
have to be made in each of these countries. This means 
that a huge amount of labour is wasted, since a thorough 
search made in one of these countries should furnish suffi- 
cient ground for granting or refusing the patent in all the 
other countries where application for a patent is made. 

Mr. Seymour's proposal is to establish some kind of co- 
operation between the Patent Offices of different countries 
to avoid useless waste of labour. His indications of the 
means by which his proposal is to be carried out are some- 
what vague, but the idea is good, and it ought not to be 
impossible to get over the practical difficulties, Joint 


action, as he points out, has already been established in the 
matter of foreign mails, ocean cables, arbitration of inter- 
national disputes and on many other matters. 

The universal patent office could not only do quicker and 
better what the separate patent offices now do, but when 
international action in patents was once established it would 
inevitably lead to a great reduction of the burdensome fees 
which an inventor has at present to pay when he wishes to 
protect his invention in foreign countries as well as in his 
own. 


Two different points are involved in 
this question discussed last Thursday at 
the Institution of Electrical Engineers, and 
ought to be kept distinct. The decimal system of notation, 
and the c.g.s. units of measurement. Excepting Sir 
Frederick Bramwell, whose judgment we think is warped by 
training and by a natural inaptitude for calculation, we 
know of no one whose opinion has weight, who would prefer 
our present methods of calculating and stating quantities to 
the decimal system. Though ten is a bad basis of notation, it is 
the only one practically possible. It is difficult to under- 
stand why we tolerate the £. s. d. notation for money, when 
we actually possess a nearly perfect system of decimal 
coinage. Reduce the value of the penny in gold by опе 
twenty-fifth part, and make a new coin of the value of 24d., 
called say a groat. Then £1 = 10 florins = 100 groats 
= 1,000 farthings, and every existing coin is as useful as 
before, excepting perhaps the threepenny bit. Those who 
sell fixed things for a penny, the Post Office, the bus company, 
the merry go-round, and the automatic weighing machine, 
would suffer, and the general gain would be enormous. 
While our present money system, which concerns everyone, 
remains in use, it is hard to believe in any violent and 
general desire to change all our weights and measures merely 
to secure a decimal system. When a decimal system is 
introduced into money, however, it had better be done in 
other things at the same time, and most easily by adopting 
the metric system. The metric units are less convenient than 
our own, but they form a connected stracture, and are 
extensively used. ; 

We do not know exactly what is meant by adopting a 
metric system. Does it mean that after a certain date 
contracts in other measures could not be enforced, and that 
dod public authorities would not allow their use in retail 
trade : 


The Metric 
System. 


—  — —j—ñ—— 


THERE have been of late years many 
claims for high efficiency in connection 
with all kinds of machinery. It is very 
doubtful whether some of these very high efficiencies can be 
substantiated. | . 

Where the friction of a steam engine has been set down 
as low as 4, and even 3 per cent., the suspicion naturally 
arises that by some slip the calculation has been based upon 
the number of revolutions of the engine instead of upon the 
number of piston strokes in the same time; this would 
exactly account for the discrepancy. 

Engine friction is made up of several items. 
the main loss is the friction of the main bearings 
when there is a heavy fly-wheel. It ought to be 
easy to make experiments upon this item by discon- 
necting the rods and running the fly-wheel up to a 
given speed, and noting the time taken for it to come to rest 
from various speeds. In this way would be determined the 
friction at different speeds, and that at the working speed might 
be deduced. Easier still, the power might be determined by 
means of a motor, which could be attached to any hollow 
crankshaft with little difficulty. 

It ought to be possible to determine the amount of piston 
friction in a hot cylinder at a low speed by means of a port.- 
able weighing machine, somewhat of the Denison type. The 


Experiments 
Wanted. 


Perhaps 
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apparent weights of a piston, when lifted, and again when 
lowered, will differ by twice the ring friction. This experi- 
ment, done first with the rod packings in place, and afterwards 
with them removed, should serve also to show the gland 
friction. The additional friction of the crogs-head and 
crank pins might be found by conducting the first 
experiment with the piston rod disconnected in the case of 
a horizontal engine; the crosshead guide friction might 
be approximated at various positions by loading the block 
to the equivalent of the angular rod pressure, as calculated 
from the indicator diagram corrected for inertia. There 
would then remain only the valve gear as the least 
determinate item, especially when of the flat type. Piston 
valve friction may be weighed by difference as in the 
case of the main piston. Opinions will differ as to how 
far it is justifiable to neglect steam pressure effects on 
the main bearings. Do these diminish friction on the 
. up stroke in the same proportion as they increase it on 
the down stroke? There are two pointe at which it seems 
probable that friction may be greatly augmented by careless- 
ness. One of these points is the rod gland, which may be 
severely gripped ; another is the piston when of the positively 
set ont type. Hence the modern style of piston packing, 
which consists of rings turned accurately to the cylinder 
diameter, and set out by internal spring rings. Even if 
certain points may be indeterminate, there is little doubt 
that the items determined would show that abnormally low 


engine frictions of 4 per cent. and under cannot he con-. 


sidered correct. 
OncE again the country has been 
Aude Fire. horrified by the news of a disastrous fire— 


a holocaust—resulting in the death of over 
half a hundred wretched creatures, in the presence of their 
guardians, who were able and willing to protect them from 
almost all ordinary dangers, but powerless in the face of 
the most terrible of all, and the most pitiless. 


A supernatural visitor, unacquainted with earthly. 


conditions, coming upon the scene where such a 
tragedy was being enacted, would conceivably suppose 
that fire was either an evil for which no remedy was 
possible; or that it was an entirely new and previously 
unheard-off phenomenon, against which it had not been 
possible to provide safeguards for lack of time. Imagine 
his bewilderment on learning that fire was familiar to 
man from the earliest days, and that we, a race of 
beings capable of reason, and claiming to possess feelings of 
affection for one another, had locked up hundreds of our 
fellow creatures in a temporary " erection—seven years old, 
and ideally combustible—and that these poor creatures were 
imbeciles That automatic appliances were in existence, some 
for giving warning at the very commencement of a fire, while 
the danger was as yet potential rather than actual, and 
others for instantaneously extinguishing the flames—yet 
that none of these were fitted, and that the safety of the 
inmates depended upon the vigilance of the attendants! 

It seems incredible. 

It would be idle to talk of “the lesson to be learnt.” 
There is no lesson. The sad event merely gives us a new 
insight into the negligence from time to time mani- 
fested by those whose daty it is to provide against such 
disasters, and who in wiser, if more barbarous, days would 
have been held responsible with their lives for the fulfilment 
of their duties. For a trivial outlay these wooden buildings 
—if nothing but wood would serve could have been pro- 
vided with automatic alarms, and for a somewhat greater 
amount hydraulic sprinklers could have been fitted which 
would have extinguished the flames at their birth. To 


omit such obvious precautions in the face of such awfu 
risks was a grave neglect of duty. 


THE COMMERCIAL MANAGEMENT OF 
ELECTRICAL TRAMWAYS. 


Bx C. H. WORDINGHAM. 

THE first of two articles by Mr. T. W. Sheffield, under the 
above title, is published in the current number of Feilden’s 
Magazine. Не expresses the opinion that great advantages 
might be obtained by better attention to the commercial 
management of tramway undertakings, although, even in 
their early stages, highly satisfactory results are in most 
cases being attained. . 

Mr. Sheffield quotes certain figures, chiefly estimated, 
relating to the Manchester tramways, and very properly 
emphasises the importance of each department in a muni- 
cipal undertaking resting on its own merita, deprecating the 
bleeding of one for the bolstering up of another. 

As regards profite, they should certainly, as Mr. Sheffield 
says, be devoted rather to the development of the under- 
taking than to the relief of the city rates. It is a safe 
general principle that money earned from one section of the 
ratepayers should be used for their benefit, and not for the 
general body, though, unfortunately, it is a principle not 
often acted upon. 

A tabulated statement of the views held by engineers and 


others interested in electric traction on questions propounded 


by Mr. Sheffield is given. Those relating to the: carriage of 
goods are of considerable interest, and show much divergence 
of opinion. Mr. Sheffield himself is strongly in favour of 
this development, and he enumerates its advantages and 
the conditions which should be fulfilled by an ideal system. 

The question of the carriage of goods on tramways may be 
divided into two distinct branches, according as light parcels 
or heavy materials have to be collected and transported. 
Both problems are hedged round with difficulties, and are 
largely influenced by local conditions, 

There would seem to be no great cifficulty in arranging to 
carry light parcels between definite points on the network 
in receptacles provided on the ordinary cars. For inter- 
urban traffic it should be possible to profitably charge very 
low rates for the service, and the advantage to the public 
would be great; but within a town it is doubtful whether 
it would be worth while to utilise the cars, as it would be 
quite impracticable to collect from and deliver to the 
individual houses. If a distributing system has to be estab- 
lished, it is difficult to see what advantage there would be in. 
bringing the parcels to a depót, transferring them to the 
cars, then handing them over to another depót, and thence 
to the distributing wagons. The extra handling of the 
goods for the sake of transporting them a couple of miles 
on the cars would hardly be justified, and it would probably 
be substantially cheaper to do the whole of the work with 
the distributing machinery. 

For heavy goods, again, inter-urban lines ought to be 
of material use, but much will have to be worked out to 
make the idea a practical success. A great difficulty arises 
from the fact that the passenger traffic must be worked at a 
high speed if the public is to be attracted, whereas it would 
not be economical to transport heavy goods rapidly. A 
carefully devised timetable, with passing places at suitable 
intervals on the lines, might be a solution, and others will 
probably be devised. 

In large cities the transporting of heavy goods on rails 
through the ordinary streeta presenta most serious difficulties, 
except at night, and the hours of no passenger traffic are 
already very short—from, say, half an hour after midnight 
to 5 a.m. There are objections also to continuous service 
from the point of view of the dwellers in the suburbs, who 
already find the nuisance from noise at night well-nigh 
intolerable. 

. it ів very doubtful whether Mr. Sheffield’s dream of the 
carriage of coa!, building materials, &c., through cities on 
tramways will ever be realised. It certainly could not be on 
the ordinary lines on which the passenger traffic is already 
nearly as dense as it can well be in the central areas. It 
might be feasible to set apart certain streets for rail traffic 
only, but it is more likely that wagons or lurries running on 
the ordinary road surface will be used, as they are very much 
more flexible, both as regards collecting and delivery, as well 
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as in ability to pass one another and work in among the 
ordinary traffic—if there be any ordinary traffic left in the 
mechanically-propelled, wholly utilitarian, hideously ugly 
future, so cheerfully foreshadowed. How these motor-cars 
will be worked, whether by steam, gas, oil, or electric pro- 
pulsion, and whether they will be wholly or partially self- 
dependent, remains to be seen. 

There is a small portion of Mr. Sheffield’s article dealing 
with the generation of energy for electric traction to which 
it is necessary to call attention, as it bristles with fallacies 
which are shared with him by large numbers of persons, and 
are intensely mischievous. There are many who think that 
the arguments advanced by the advocates of combined light- 
ing and traction stations are overwhelming; not so Mr. 
Sheffield, who does not apparently admit this view at all, 
saying that it is“ no doubt better for the tramway depart- 
ment to generate their own power. And why? Simply and 
solely for fear there should be a mistake in making out the 
bill!!! 

The first great fallacy that underlies much that is written 
on this subject is the assumption that the average cost of 
production of energy in a station supplying a mixed demand 
is any guide to the cost of production of the energy used for 
any one purpose. Traction undertakings generating their 
own energy do not, cannot, and never will, produce that 
energy so cheaply as it would be produced in a combined 
lighting and traction station. What they pay for it is 
another matter; what they ought to pay can be arrived at 
very easily, but a discussion of this matter would require an 
entire article. 

To begin with, assume that no alteration is made in the 
traction and lighting plant. Can it be contended that any 
additional expense is entailed by bringing all the plant under 
one roof? On the contrary, will not the cost of an enlarged 
building be less than that of two smaller ones? In nearly 
all cases the same plant can be used for either purpose in 
turn, and actually simultaneously if high pressure trans- 
mission is necessary. In consequence, a substantial reduc- 
tion in the amount of standby plant can be made, and 
larger generating units become possible with attendant 
economy. 

Similarly, the number of standby boilers can be diminished, 
and the radiation losses, which are much heavier than seems 
to be ordinarily realised, can be practically halved. One 
engineer can look after the combined station as well as after 
either the traction or lighting. No more men are required 
in the combined station at hours of light load than at either 
of the separate ones. The expenses for stores and store- 
keepers, and of repair shops, are practically halved, and there 
are a number of minor advantages accruing from combina- 
tion that need not be enumerated. M. 

The average cost of production in & combined station will 
be more than the cost in a purely traction station, and less than 
in a purely lighting station, but the average cost in a combined 
station will be substantially less than the average of the 
cost in a purely traction station and in a purely lighting 
station serving the same loads, and there will be & consider- 
able saving to both undertakings. In other words, the cost 
of producing the traction energy in a combined station will 
be substantially less than if it were produced in one solely 
devoted to traction, and the cost of producing energy for 
lighting will be less than in a purely lighting station. 

The next fallacy to which attention should be called is 
the idea that a traction load provides a steady demand on the 
station for some 16 hours out of the 24. Many alluring 
estimates of costa have been prepared on this basis, but those 
whose imaginations were fired with them are having a some- 
what rude awakening, and are discovering what ought to 
have been self-evident and was patent to anyone who 
took the trouble to consider the question for himself, namely, 
that the amount of traffic varies greatly during the day, 
there being two considerable peaks in the morning and 
evening respectively and a lesser one at midday. Now a 
peak ів а peak, and it is very striking to observe what an 
effect even a moderate one has on the load factor. A traction 
load is not much, if at all, better than a factory motor load, 
and is far inferior to that arising from street lighting. 

To speak of a system requiring “ а constant load for 300 
or more cars" for 15 or 18 hours per day, as Mr. Sheffield 
does, is to conjure up a condition of affairs which does not 


exist in this, or probably any, country. Incidentally it 
may be remarked that the lighting station which he so dis- 
parages and which has a load for 12 hours per day for six 
months in the year is a figment of the imagination which 
wil make the mouths of most central station engineers 
water most painfully. 

Exception is taken to the tramways department paying 
the interest and upkeep charges on the traction feeders. 
Surely it is quite equitable for this to be done as these mains 
are allocated to the exclusive use of the department, but 
payment should not, of course, be made for any portion of 
the cost of the lighting mains in addition. 

The portion of the article dealing with cost of generation 
concludes with a remark that one would like to have further 
elucidated, namely, that * many generating stations will 
need to be so extensive in the near future that it will become 
imperative for tramway departments to provide their own 
generating plant.” This ів entirely contrary to the generally 
received opinion that the larger the station the more 
economically it can produce electrical energy, though the 
present writer himself has doubts as to whether there may 
not be some critical capacity beyond which it is undesirable 
to go in а single station. | 

While being compelled to take strong exception to Mr. 
Sheffield’s views on the generation of energy, which is 
actually a side issue of his theme, one is impressed with the 
main object that his article is devoted to show, namely, the 
great possibilities of development that exist for tramways 
beyond the mere carrying of passengers. 


ELECTRICAL CASES IN 1902. 


[From a LEGAL CONTRIBUTOR. | 


(Continued frem page 122.) 


IN the case of Maxwell v. The British Thomson-Houston Co., 
Blackwell & Co. third parties (18 T.L.R. 278), a Town 
Council who were the owners of tramways entered into a 
contract with a contractor whereby the latter undertook to 
do the whole of the work of equipping the tramways for 
electric traction. The contractor entered into a sub-contract 
whereby the sub-contractors (Messrs. Blackwell & Co.) 
undertook to do part of the work—namely, the erection of 
the iron standards along the streets and the fixing of the 
wires thereto. For this purpose the sub-contractor made use 
of a tall derrick, and his workmen, on leaving off work, negli- 
gently left the derrick tooclose to the tramlines, with the result 
that the plaintiff, who was riding on a passing tramcar, 
was injured. He brought an action against the contractor to 
recover damages. The Court of Appeal have decided that 
as the work was being done on a highway, it was the con- 
tractor’s duty to take reasonable precautions to protect the 
public, and that he could not escape from that duty by 
delegating the work to a sub-contractor ; that the act of 
negligence was not merely casual or collateral ; and that the 
defendants were liable in dumages. 

This case illustrates the well-known principle of law that 
it is not always possible for a contractor, by the mere dele- 
gation of part of his work to a sub-contractor, to exonerate 
himself from all liability. Highway authorities have often 
been mulcted in damages, by reason of negligence on the 
part of contractors, employed by them to repair the roadway. 

The case of Rattee v. Norwich Electric Tramway Co. 
(18 T.L.R., 562) is of general interest by reason of a 
curious argument which was put forward in an endeavour to 
excuse а tramway company from the consequences of a street 
accident. The plaintiff's horse was frightened by the 
approach of the defendant's car at а rapid pace. The 
plaintiff held up his hand, and shouted to the driver of the 
car to stop until he could get past it. The driver of the 
car, disregarding the signal, drove the car on without any 
Stop or abatement of pace, whereupon the plaintiff's horse, 
when the car was close upon him, swerved round so that the 
trap came into contact with the tram. The plaintiff was 
thrown out and injured. 

In defence to an action brought by the injured man for 
damages, it was urged on the part of the tramway company 
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that the tramway was being worked under Parliamentary 
powers, and that there was no statutory provision as to 
stopping or slowing down, when approaching a horse and trap 
which was clear of the tramlines. A distinction was sought 
to bedrawn between a motor and a tramcar, the former being 
required by statute to stop or slow down when requested to do 
во. At the trial, however, the jury found a verdict in favour 
of the plaintiff for £854, and judgment was entered for that 
amount. 

The tramway company was also unsuccessful in the Court 
of Appeal, where Lord Justice Vaughan-Williams, in the 
course of his judgment, said: — In the present case the 
Legislature has authorised the user of tramways on this high- 
way, and, if the accident had merely arisen from the use 
which was authorised by statute, I should be disposed to 
agree with the argument advanced on the defendants’ behalf. 
Bat it is plain that thisis not so. What is authorised is the 
use of tramcars on the highway in a proper manner, and 
taking proper care; and the jury have come to the con- 
clusion that the driver did not take proper care, and that if 
he had taken proper care the accident would not have 
happened. . . . In my opinion, there is no pretence for the 
proposition that because the company were authorised to run 
tramcars on the highway, their drivers were exempted from 
the common law obligation to take reasonable care not to 
injure persons lawfully using the highway." It may some- 
times appear to be singular that whereas railway companies 
are given express power to create nuisances without any redress 
to the public, tramway companies must comply with the 
requirements of the common law. "This seeming anomaly is 
explained, however, when we remember that in obtaining 
the right to run trams along the highway the company only 


obtains & privilege which must be exercised in common . 


with, and with due regard to, the requirements of the 
public. 

The law reporta for 1902, do not give much aid to the 
solution of the numerous questions which arise from time to 
time between supply company and consumer. There are, 
however, one or two decisions which call for notice. 

The case of Edmundson v. The Mayor, &c., of Longton 
(19 T.L.R. 15), raised a very important question as to the 
rights and liabilities of persons who take a supply of gas, upon 
the “ penny-in-the-slot " system. The principle laid down 
in the case would apply equally well to the supply of elec- 
tricity by an automatic meter. It appeared that the 
respondente, who supplied gas within their own district, 
erected upon the appellant's premises an automatic slot 
meter, fitted with index dials, which registered the quantity 
of gas passing through it, and there was a box attached to 
the meter into which shillings could be dropped. On 
each occasion when a. shilling was dropped in, a 
certain quantity of gas was permitted to pass 
through the meter. The respondents were the only persons 
who had the right to open the box, the key of which was 
kept by them. When the respondents’ inspector came to 
collect the money, the meter showed that 19s. worth of gas 
had been consumed, but, there was no money in the box. 
It was proved that the money had been stolen, but not 
through any negligence on the part of the appellant. The 
respondents claimed, in Petty Sessions, to recover from the 
appellant, and did recover, the sum of 19s. for gas supplied. 
On appeal to the Divisional Court, the Lord Chief Justice 
said that he understood the contract to be that the repon- 
dents said to the appellant, ‘If you put a shilling into 
the slot, you shall receive one shilling’s worth of gas.’” In 
these circumstances he held that the only duty imposed on a 
customer was to put his money in the slot, and not to be 

ligent, and as there was no evidence of negligence, he 
thought that the decision of the magistrates was wrong, and 
that the appeal should be allowed. There does not seem to 
have been any written agreement under discussion in this 
case. It therefore emphasises the importance of having a 
proper contract drawn up between the company who supplies, 
and the consumer who uses а slot meter. If there was no 
negligence on the part of the consumer when the meter was 
tampered with, itis also obvious that the supply company 
cannot have been guilty of any negligence which gave the 
thief an opportunity of breaking into the machine. Unless 
it be shown that a meter is of such & design as to be easily 
tampered with, no supply company should be liable for the 


_ to a limited company. 


Joes inflicted by burglars. A clause inserted in the con- 


sumer's contract would obyiate the necessity of going to 
law. t s | О 

The сазе of Husey v. London Electric Supply Corporation 
(1902, 1 Ch. 411), raised the question as to whether an electric 
supply company are bound in all cases to supply current to 
the Receiver in charge of premises which formerly belonged 
In the case under notice it appeared 
that the Court had appointed a Receiver of the undertaking 
and property of a hotel company, at the instance of the 
debenture holders. The order directed that the company 
should deliver to the Receiver possession of the hotel “ so 
far as is necessary for the purpose of the receivership.” At 
that time electric current for lighting the hotel was being 
supplied by a lighting company, and a large sum was due to 
them from the hotel company for current already supplied. 
The company refused to continue to supply the hotel unless 
the Receiver entered into a contract. Under Sec. 19 of the 
Electric Lighting Act, 1882, no person within the area 
supplied with electric current by an electric lighting com- 
pany is entitled to a supply unless and until he has entered 
into a contract with the company for the purpose. It was 
decided by the Court of Appeal, reversing the decision of 
Mr. Justice Kekewich, that the company were entitled to 
discontinue the supply of current, until the Receiver had 
entered into а new contract with them for its supply. 

The саве of the British Electric Traction Co. v. Inland 
Revenue Commissioners (1902, 1 K.B. 937), raised the 
question whether an annual payment of money in respect of 
electric current is to be treated as rent within the mean- 
ing of Sec. 77, Sub-Sec. 2 of the Stamp Act, 1891. It 
appears that by a lease of tramways to the plaintiff. com- 
pany by a municipal corporation, which was made pursuant 
to the Tramways Act, 1870, the company were to pay rent 
at a fixed rate per cent., on the cost of the original purchase. 
They were also to pay to the lessors a given sum per mile of 
road along which the tramways were laid, in lieu of repeir- 
ing any portion of such road, and maintaining the tramways, 
except the rails and electric bonds laid thereon. The 
minimum amount payable under this clause was £900 per 
annum, and a power of distress was reserved in respect of it. 
They were also bound to purchase from the vendors all 
electrical energy required for the purpose of the tramways, 


' gad to pay for the same at a given rate, the minimum sum 


payable in any one year being £4,000. It was decided by 
the Court of Appeal (infer alia) that the £4,000 payable in 
respect of the supply of electrical energy was not rent, but 
that it was payable under a covenant made in further con- 


sideration for the lease, within Sec. 77 Sub-Sec. 2 of the 


Stamp Act, 1891, and that the instrument was not chargeable 
with ad valorem duty in respect of it. 

The case of the Finchley Electric Light Co. v. the 
Finchley Urban District Council (418, T.L.R. 449), which 
came before Mr. Justice Farwell in the Chancery Division 
on March 18th, raised the question whether a company who 
supply electricity for lighting purposés under no provisional 
order or special Act, have the right to suspend their mains 
across the highway without the consent of the highway autho- 
rity. The plaintiffs in the case under review carried a wire 
across а road at a height of more than 30 ft. above the road, 
and the Urban District Council contended that the fee simple 
of the land оп which the road was, was vested in them, and 
that the company had no right to carry a wire overit. As 
they made out their title to his satisfaction, Mr. Justice 
Farwell entered judgment for the Council. There is more 
in this case than meets the eye upon a perusal of the report. 
The plaintiff company, unable to obtain a provisional order, 
endeavoured to supply electricity in Finchley, where there is 
no public supply. The Urban District Council had obtained 
a provisional order, but had never put it into force. The 
object of these proceedings, which were commenced by the 
forcible removal of the plaintiffs’ cable, was to freeze out 
the plaintiffs. Seeing that the learned judge deprived the 
District Council of costs, it is evident that he was not 
favourably impressed by their tactics. 


Dartford.—The U.D.C. has adopted a flat rate for elec- 


. tricity for motive purposes of 23d. per unit, witha minimum charge 


of 58. per horse-power per quarter, for each motor connected up. 
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The Scientific Writings of the late George Francis Fitzgerald, 
Sc.D. F. R. S., Hon. F. R. S. E.: Collected and edited with 
an historical introduction by JOSEPH Larmor, Sec. R. S. 
Dublin: Hodges, Figgis & Co., Ltd. London: Long- 
mans, Green & Co., 1902. 


The scientific papers and contributions to newspapers and 
reviews of the late Prof. G. F. Fitzgerald have been 
published in a collected form, with notices of his life and 
work, under tbe editorship of Prof. Larmor. There are in 
all 108 papers, and most of them deal with the principal 
scientific problem of the day, tbe nature of the ether. Many 
are addresses, reviews, and newspaper articles, and have 
little or no permanent value, but the biographical notices by 
the Editor and Sir Oliver Lodge will always be read with 
interest. The volume opens with a lament by the latter 
over the apparent waste of intellectual power involved by 
the expenditure of such & mind as was Fitzgerald's on the 
routine work of examinations, committees, letters, and news- 
paper articles, and Fitzgerald submitted to demands on his 
time for purposes of this kind to an extent, exceptional even 
for a University Professor. Sir Oliver Lodge says that our 
Ta is to expend great intelligences in this way, and 
that they are not necessarily wasted. The same policy that 
put Anselm, the brightest intellect of his time, to rule a 
disorderly church in a rebellious country, has entrusted to 
Lodge the organisation of a school of commerce in Birming- 
ham. England has inherited from the Normans the Roman 
tradition that the maintenance and development of civil 
order are of paramount importance, and Englishmen who 
have shown exceptional mental power in their own pursuits 
are constantly compelled to sacrifice those pursuits to the 
demand for administrative capacity. Many eminent 
scholars have been butchered to make indifferent material 
for one of our political parties. Here and there men are so 
entirely detached by distaste from affairs that they cannot 
be brought into effective contact with them, and a Darwin, 
a Faraday, or a Maxwell does what appears to be his 
peculiar work. It is possible that Fitzgerald’s human spirit 
found a necessary stimulus in intimate contact with the 
work of other men, and without it would have been sterile ; 
but one lays down this book with regret that a large part of 


the record of a very acute and sympathetic intellect should 


be of so trivial a character. 7 


Colliery Manager's Pocke!-Book for 1903, Edited by 
К. A. S. RepMAYNE, M.Sc. London: Colliery Guardian 
Co., Ltd. 


This is the 34th year of publication of this useful 
pocket book, which contains valuable tables of statistics; an 
interesting article on mechanical coal-cutting, including a 
note on electrical machinery, in which polyphase plant is 
specially recommended ; engineering information of a most 
varied and practical nature, full directions for the use of 
explosives, &c. The electrical section is signed by Mr. T. 
Campbell Futers; apart from some minor slips in the 
diagrams of connections on pp. 168-9, and in the defini- 
tions, the section is worthy of high commendation. The 
wording is concise and practical, and the matters dealt 
with are just those which are of most interest to the 
class of readers concerned. We think that the brief allu- 
sion to polyphase machinery for mining might, with great 
advantage, be replaced by a more comprehensive treatment 
of this important subject in future issues, and information 
relating to electrical pumping, coel-cutting and haulage 
should be included. | 


Fowler's Electrical Engineers Year Book, 1908. Man- 


chester : Scientific Publishing Co. Price 1s. 6d. 


This hand-book contains a large amount of information on 
all branches of electrical engineering, and has been con- 
siderably enlarged. The algebraic treatment of the insula- 
tion resistance of installations on pp. 20—38 might be 
omitted, as it is quite out of place in a practical reference 
book; the same may be said of the theory of the tangent 


galvanometer and of Lord Kelvin's graded tangent galvano- 
meter. Careless mistakes occur in the pages dealing with 
magnetic calculations ; for instance, on p. 114, the leakage 
coefficient is omitted from formula (3), diode it is inserted 
lower down, and on p. 115 а grave error occurs—the multi- 
plication of the flux in the armature by the leakage coefficient, 
in finding the flux in the air-gap. As usual, in pocket books, 
apocryphal tables of permeability are given ; seeing that the 
compilers of these books (including the one under considera- 
tion) claim that “annual publication affords a convenient op- 
portunity for revision," we cannot understand why so much 
obsolete and misleading matter is allowed to remain year 
after year. New matter is not so necessary as the genuine 
and painstaking revision of the old. 

An extraordinary mistake is committed on p. 129, where 
the diagrams of lap and wave winding are interchanged. On 
the following pege objection may be raised to the use of 
the term ** re-entrant," but it must be added that the matter 
is quoted from Mr. Wiener, who is responsible for the 
misquotation from Messrs, Parshall and Hobart’s “ Arma- 
ture Windings." 

Besides sections on dynamos, alternators, lamps, &c., space 
is devoted also to electric traction, steam boilers and engines 
and allied matters, and a directory of electricity works in the 
United Kingdom. The numerous quotations from pa 
read before the various branches of the I. E. E., and from 
last year's periodical literature, bear out the statement that 
much new matter has been added, and, in spite of a few errors, 
the book is certainly good value. 


Guide to the Practical Elements of Electrical Testing. By J. 
WARREN. London: S. Rentell & Co., 1901. Price 38. 6d. 


This is a reproduction in book form of a series of articles 
on practical elementary electrical testing, which have recently 
appeared in Electricity. The book consists of 200 pages of 
matter with about 90 illustrations. 

It would be manifestly unfair to judge a work of this 
kind by comparing it with several recent treatises covering 
the same ground, published at four or five times the price, 
and, judged on ite merits, we think the book should prove 
useful to students of electro-technics who do not care to pur- 
chase a more expensive work. 

The material of the book is, on the whole, well chosen, 
and the information given fairly accurate, but the literary 
10 throughout leaves much to be desire l. Why people, 
who set up to teach the elements of a science and to write 


^ what is claimed to be a practical book, adopt the style here 


employed, we entirely fail to understand. For instance, 
what can one make of the sentence which begins on page 7, 
threads its way through some diagrams on page 8 and 
finishes on page 9 ?— 

In order to render this instrument independent of the earth’s 
magnetism, and consequently more sensitive still, it has been con- 
structed in ''astatic" form, as indicated in fig. 5, where a b 
and e f represent two coils, so connected as to exercise a 
similar comboned (sic) influence upon the system of magnets, 
М 8, which is doubled in this type of instrument, one 
set being attached as before to the back of the mirror c, 
and the other, an equal and similar set, with their N and S poles 
in an exactly opposite direction to those of the foregoing are 
attached at a negligible distance below, to the face of a small 
aluminium vane, g, which oscillates with the mirror and aluminium 
wire support, and is closely surrounded by a small similarly-shaped 
chamber, closed, or nearly closed, on all sides, the interior surfaces 
of which only just clear the edges of the vane g. 


The reviewer remembers arriving at a small German uni- 
versity town, and looking from his hotel across the market- 
place to a store opposite, saw inscribed across the building 
the awful word 


* Haushaltungshanddringmaschinegeschaeft." 


This, we think, breaks the record for even a German word, 
but in competition with some of Mr. Warren's sentences it 
is simply nowhere. 

The author seems also inordinately fond of long and out- 
of-the-way words and Latin phrases, where plain straight- 
forward Anglo-Saxon would have been much more 
appropriate, and there is a strong tendency toward an 
irritating redundancy throughout the book, such words as 
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“ modus 5 * excerpted," &c., occurring again and 
again. ese are, however, faults which could easily be 
remedied in a subsequent edition. 

The illustrations are on the whole very good, many of 
them being reproductions from copyright blocks of repre- 
sentative types from instrument makers’ catalogues. Also 
in nearly all cases where an instrument or method of test is 
described, a diagram of connections is given. The last 50 
pages are probably the best part of the book, and form a very 
useful summary of the tests and methods employed in tele- 
graphic and electric light work. Full descriptions are given 

ing such matters as the use of Price’s guard-wire and 
the calibration of commercial ammeters and voltmeters. 


Practical Electrician’s Pocket Book for 1903. Edited by 
Н. T. CREwER, M.I.M.E. London: S. Rentell & Co., 
Ltd. Price 1s. 


This handy little book has been revised and extended, 
chapters on wireless and other telegraphy and on polyphase 
motors having been added.. As we have previously 
indicated, the matter consiste rather of general information 
than of rules and tables; it covers a remarkably wide range 
of subjects in a concise and interesting manner, and the 
book itself is very neatly got up. 


The Slide Rule. Ву R. G. BLAINE. London: E. and 

F. N. Spon, Ltd. 1903. Price 2s. 6d. 

This is the second edition of a useful guide for beginners 
to the use of that invaluable instrument, the slide rule. 
Besides this, the prime object of the work, shortened methods 
of arithmetical calculation, and the use of logs, are explained, 
and a table of four-figure iogarithms has been added. A 
variety of worked examples is given to illustrate calculations 
in different technical subjecta. 


CORRESPONDENCE. 


The Fuel Value of Town’s Refuse. 


I have read with much interest Mr. Frank Broadbent’s 
comments upon my article in the December number of 
Page's Magazine on the “ Fuel Value of Town’s Refuse.” 

A careful perusal of Mr. Broadbent’s very interesting 
and instructive contributions to the literature of this subject 
which appeared in several numbers of your journal last year 
would, I think, show that there is really not much difference 
between the ways in which both Mr. Broadbent and myself 
regard the question of the utilisation of town's refuse as a fuel. 
My remarks in Page's Magazine were intended to lay stress upon 
the fact that a refuse destructor" should be looked upon 
primarily as a means of effecting a complete combustion of 
the refuse of a town, and a thorough cremation of any gases 
arising therefrom, with as little delay as possible, and that 
the efficient carrying out of these principles militated against 
the use of a destructor as а means of firing steam boilers for 
any purpose requiring a steady steam pressure under a 
varying load, except in cases where the minimum amount 
of heat available from the combustion of the refuse under 
the conditions above cited is in excess of the maximum 
requirements for electric lighting or other purposes. 


My whole argument is simply this: that the “ man in the 


street should not be led to think that because evaporative 
trialsof refuse-fired boilers have shown an average evaporative 
power of half a pound or one pound, or whatever it may be, 
of water from and at 212? F. per pound of refuse, they can 
rely upon getting half a pound or one pound of steam, as 
the case may be, at constant boiler pressure, for each and 
every pound of refuse fed into the destructor furnace. 
If 1 have read Mr. Broadbent's articles aright, he will not 
differ from me upon this point. 

I do not for one moment suggest that refuse contains no 
heat value, nor that the heat of combustion should not be 
turned to account. Without wishing to take up a contro- 
versial attitude, I may perhaps be permitted to point out 


that while it is quite true that water actually can be—and, 
in fact, is—evaporated from the refuse destroyed at Torquay 
and in London (at Shoreditch), I think Mr. Broadbent will 
find, if he inquires closely into the matter, that there are 
times when it is perfectly. impossible to get any evaporative 
power whatever from the refuse, while at other times and 
seasons no doubt the evaporative power rises to something 
higher than 0°71 and 0°96 Ib. respectively. 

The results obtained at Nelson are, I think, quite ex- 
ceptional, owing to the quality of the refuse, and were 
really in my mind when I wrote the following words :— 
“If the heat utilised is arranged not to greatly exceed 
the minimum heat output of the furnace, there will 
obviously be no difficulty in utilising this for purposes 
requiring a constant boiler pressure, and in these circum- 
stances the utilisation of steam from a refuse-fired boiler 
need not interfere with the functions of the destroyer as 
а sanitary appliance... 

I think if Mr. Broadbent will at his leisure look into the 
figures obtained at Nelson he will admit that the following state- 
ment of mine (to which he takes objection) is in effect quite 
correct, The statement in question is, ** There is no instance 
on record of steam for electric lighting or power purposes 
being continuously and satisfactorily drawn from a refuse- 
fired boiler to the extent indicated by a number of pounds of 
refuse burnt multiplied by the alleged evaporative power of 
the refuse per pound.” То make this perhaps quite clear, I 
ought to have added the following words :—in the sense that 
coal can be so relied upon from year’s end to year’s end. 

Mr. Broadbent considers my estimate of 40 lbs. of steam 
per unit generated as too conservative. I think that manu- 
facturers of steam dynamos will be with me as regards this 
figure. І have been present at several tests in which the 
full load figures showed & consumption of considerably under 
80 Ibs, steam per kilowatt-hour, and even the quarter load 
consumption was but little over 30 lbs., aud it seems to me 
from my own experience of the steam consumption per kilo- 
watt generated, 40 lbs. is a fair all-round estimate in 
good practice. 

Mr. Broadbent objects to my subtracting 1,613 T.U. per 
Ib. of refuse consumed from the calculated calorific value of 
the refuse in order to arrive at its net evaporative power, and 
says that the temperature which I have assumed for the 
issuing gases, namely, 1,500? F., is too high, and that this 
should be 500° F. | 

‚І think that again Mr. Broadbent's objection is more 
apparent than real. From a practical point of view, the 
evaporative power of a fuel should be calculated on the basis 
of the heat n to evaporate 1 lb. of water from the 
temperature of the feed after deduction has been made of all 
unavoidable heat losses. I have assumed the feed water to 
be at the temperature of 212? F., and have arrived at the net 
evaporative power of the refuse by dividing the calculated 
calorific value by 966 after deduction of the unavoidable 
heat loss, which I have put аё 1,618 B.Th.U. Mr. Broadbent 
considers, however, that the loss in the issuing gases should 
be calculated on the temperature at the base of the chimney 
or after the producte of combustion have passed through the 
economiser. It may fairly be assumed that in these 
circumstances the temperature of the feed would be raised to 
somewhere in the neighbourhood of 212°, but this is done at 
the expense of the lowering of the temperature of the pro- 
ducte of combustion. It does not matter to what 
temperature the furnace gases are lowered (for the purposes 
of my argument) as long as you assume that the feed is 
thereby heated up to 212° F., and in taking my figure of 
conversion of 966 B.Th.U. per lb., I have credited the 
refuse with supplying the heat necessary to raise the feed to 
212° F. I think Mr. Broadbent’s misapprehension arises 
from the fact that he has looked at the heat loss from a 
somewhat different point of view to mine. For the 
purposes of my calculation I am really not concerned with 
the amount of heat which goes absolutely to waste up the 
chimney in the issuing gases, but with the amount of heat that 
has to be provided by each pound of refuse to satisfy the con- 
ditions under which it is burnt before any heat is available, net, 
for turning the water in the boiler into steam. It is clear 
that the refuse must supply the following quantities of 
heat :— 

1. The amount necessary to evaporate the moisture. 
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2. The amount necessary to raise the temperature of the 
combusliblè portion of the refuse, together with that of the 
air necessary for its combustion from the temperature at 
which it ів fed into the furnace to the temperature at which 
it leaves the furnace. 

3. The amount necessary to raise the temperature of the 
incombustible portion of the refuse between the same tem- 
perature limita. | 

4. The amount going away in radiation. 

Of these, Nos. 1,3 and 4 are absolute dead less. A portion 
of No. 2 is recoverable, and, in fact, is always recovered 
in the shape of heat imparted to the feed-water; but 
in calculating the evaporative power of the fuel from and at 
212° F. I take account of the amount of heat so recovered. 

There is always, of course, a considerable further ex- 
penditure of heat, which should be deducted from the net 
evaporative power in effecting the necessary forced draught, 
whether by means of fans or steam jets. I have purposely 
not taken this into account, because it is possible that in 
certain circumstances the necessary draught might be avail- 
able from some other source (in the case, for instance, of a 
combined steam and refuse plant), and it would be difficult 
to fairly apportion the further deduction from the net heat 
available for evaporation on this account. 

I venture to think, therefore, that Mr. Broadbent's 
criticism of my figures is based upon the fact that he 
assumes the temperature of his feed to be 212? F., while I 
have taken into account the heat necessary to produce feed- 
water of that temperature, having regard to the fact that 
the average temperature at which feed-water is obtainable is 
from 50? to 60? F. ` 

The loss in heating up clinker is, of course, a very 
difficult matter to determine, and can only be taken 
approximately. 

As regards the evaporation of moisture, Mr. Broadbent is 
with me in assuming 30 per cent. moisture as a fair average, 
so that in the whole calculation Mr. Broadbent practically 
agrees with me. 

In expressing my appreciation of Mr. Broadbent’s 
courteous reference to my few remarks in Page's Magazine, 
may I take this opportunity of making clear what perhaps 
has remained a little obscure, namely, that I do not for one 
moment wish to detract from the heat value of refuse, nor 
had I any intention of conveying by my article in Page’s 
Magazine that refuse had no heat value, but that I merely 
wished to record my view that the essential feature of a 
refuse destructor was to get rid of the garbage of a town in 
- the most complete manner from a hygienic point of view, 
. and that the utilisation of the heat evolved by the combustion 
of the refuse should be a secondary condition and subordinate 
to the functions of the destructor as a necessary sanitary 
appliance. 


Dashwood House, 
New Broad Street, E.C. 


Ed. C. de Segundo. 


Tramcar Brakes. 


An engineer of the Westinghouse Co. writes as follows :— 

In connection with the article entitled “ Моге about 
Brakes," published on 16th inst., in which you criticise 
matter published by Engineering on the car brake subject, 
the writer, whilst agreeing with the general opinions ex- 
pressed in your article as to the indisputable merits of the 
Westinghouse Magnetic Brake, must take exception to those 
which declare this well-known tramway brake as not having 
yet ** been subjected to the only real trial, that of life." 

It is generally known amongst our tramway engineers 
that the Westinghouse Magnetic Brake has been in constant 
use on American tramways for the past four or five years, 
and in this country several tramway systems have used 
the brake for the past two years. In every case the results 
obtained have been uniformly satisfactory. The effect is that 
the present demand for the brake is very large; new customers 
and repeat orders are crowding in on the British Westing- 
house Co., who have at the moment a large and busy section 
of their Manchester works engaged solely in the manufacture 
of their magnetic brakes. 

How then can the statement that the Engineering article 
was “introducing a device which is on its trial“ be upheld ? 


The brake in question was introduced years ago, has been. in 
rapidly increasing use ever since, and certainly cannot be 
said to be still on trial or to require a year's experience of 
this brake," to demonstrate ita value. | nta 
Under these circumstances the writer feels bound to 
protest agairst even the “ inclination to caution" published 
by a journal of the high standing of the ELECTRICAL 
REVIEW regarding the general adoption of the Westinghouse 
Magnetic Brake. After stating so clearly the many 
characteristic advantages of the new brake, surely it would 
have been more reasonable, if advice had to be given, to 
counsel another course, especially when the only objection 
placed against its general use was that it was ** untried.” 


Pupin's Telephone System. 


In the ELECTRICAL Review of December 12th and 19th, 
1902, some very interesting particulars of experimenta on 
the Pupin telephone system are given-by Messrs. Dolezalek 
and Ebeling. In trying, however, to apply Dr. Pupin's 
formul to actual calculations, I notice that some very 
peculiar and unlikely results are obtained. 

From his solution of the differential equation, 


dI 41 1 d 
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Dr. Pupin obtains a- value of the dynamometer reading 
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where ë = 1 — z; 1 being the length of the line, z the 
distance from the speaking station, and a, B and a constants. 


In this formula, if 2 = 0 and / is great, e f * becomes 


very great compared to eT 2В& + 9 008 2 q E, 
281 
so that (1) practically reduces to т = "XL * с 


That is, the formula shows that the current sent increases 
rapidly in strength in proportion to the length of the line, 
and this is obviously not possible. 

And, further, formula (1) shows that the current received 
is entirely independent of the length of the line. To illus- 
trate this, take / == 100, z = 99, then? — z = 1. Similarly 
l = 1,000, z = 999, gives | — z = 1, and / = 1,000,000, 
£ = 999,999 gives | — z = 1. 

So that formula (1) gives the current 1 mile from the end 
of the line the same no matter how long the line may be, or 


A 28  —9298 | 
t= мее P | 2 cos 2 a = a constant, 


since A, G and а are constants. 

Admitting a certain resonance effect between the capacity 
and inductance, this effect cannot possibly extend beyond 
several wave lengths without attenuation, whereas this 
formula shows that alternations would be sent over a circuit 
of any length without the current received decreasing in 
proportion to the length of the circuit. 

The inaccuracy of this formula does not decrease the 
interest or value of Dr. Pupin’s experiments, which have 
been confirmed by other experimenters. But while the 
addition of inductance coils to a circuit increases the loud- 
ness of speech, I think it will be admitted that it at the same 
time decreases the clearness of the speech by destroying the 
higher order of harmonics; and that a certain limit is 
reached, when an increase of inductance diminishes rather 
than increases the value of the circuit. 

W. Moon. 


The Sugden Boiler. 


The question of superheating in water-tube boilers raised 
by your correspondent, Mr. J. C. Stewart, is one of great 
importance. I do not, however, agree with the suggestion 
he makes to cut out the superheater by flooding, and making 
it part of the boiler, as this practice is open to very serious 
objections. 

Where the water is sedimentary, it is impossible to prevent 
the deposit of incrustaceous matter which cannot be clégni 
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out where small bent tabes, such as are usually adopted in 
connection with superheaters, are used. In consequence 
the tubes are liable to burn out, and in addition to this, the 
heating surface is rendered much less effective. I have had 
experience with tubes burning ont from this cause. 

Personally, I have no faith in any system of interlocking 
gear. I have had occasion to go carefully into this matter, 
and in all cases that I have investigated, I find they do not 
provide for all contingencies. As theresult of my investiga- 
tions, I have come to the conclusion that the remedy is worse 
than the disease. For my part, I prefer a superheater во 
arranged as not to require any flooding water to protect it, 
which I look upon ав an evil to be avoided. 


A. Anderson. 
Westminster, S. W., January 21st, 1908. 


- 


Entropy. 


In answer to Prof. Perry's letter, as to reference to Prof. 
Bryan’s report, I will repeat what I said in my address :— 
“ The study of reversible changes occupies most of the space 
in books on thermo-dynamics, just as the study of frictionless 
mechanisms throws light on engineering problems; but 
though it is numerically correct in the limiting and purely 
hypothetical case of reversibility, the equation aH = & as 
a definition of entropy is fundamentally wrong. It gives a 
wholly wrong notion of entropy.” It is quite clear that 
when Prof. Bryan says, in his report, dq = dds where ds 
is а perfect differential of a quantity s called the en/ropy," he 
is referring to reversible changes, and, I have no doubt, 
exclusively to reversible changes. Ав I said in my article, I, 
of course, regard Prof. Bryan as 8 leading authority on 
thermo-dynamica, especially in connection with the structure 
of matter. What I stated was that his disapproval of my 
paper was owing to his not troubling to understand it, and 
saying dx is not a perfect differential, whereas it is a perfect 
differential when d$ is, that is to say, in reversible changes. 

Then Prof. Perry takes Prof. Bryan as an authority as to 
Prof. Perry’s and Prof. Bryan’s statement of the second law. 
I repeat that that statement, though not itself the second 
law, is perfectly accurate and unassailable in reversible 
changes, but not in irreversible changes. Prof. Bryan was 
discussing reversible changes only, though he, with the usual 
slackness of which I complain, does not say that his state- 
ments are limited to reversible changes. Prof. Perry, how- 
ever, definitely asserta that his statement is true in irreversible 
changes ; here I submit he is at fault. 

Prof. Perry goes on That Clausius used a term in one 
sense, and that all modern men. use the term in another 
sense, is a matter perfectly well known." I will ask Prof. 
Perry to say when the change was made. The term entropy 
was coined by Clausius to denote a quantity which is a 
function of the co-ordinates, such that in an irreversible 
change d$ >du/0. Nomenclature is unimportant, it is the 
mathematical principle that is vital. Prof. Perry says there 
is a quantity which is now called entropy, which I will for 
the moment call 2, such that ddr = duj0 in an irreversible 
change, and dz is an exact differential in an irreversible 
change, while х is also a funotion of the co-ordinates, or 
depends on the state of the working substance. These 
equations are inconsistent, apart from any nomenclature. 
Bat Prof. Perry’s whole position is untenable ; there has been 
no change whatever in the meaning of entropy. Lord 
Kelvin writes to the Zlecírical Times: “There can be no 
question as to what entropy is. It is Clausius's word. Persons 
concerned in it will find its definition in Clausius’s own writings. 
It is the same thing as Rankine’s ‘thermo-dynamic function. 
Prof. Perry writes as if I were an eccentric minority of one. 
Clausius, not to speak of Kelvin, developed the second law 
of thermo-dynamics by reasoning on reversible cycles, and 
he coined the term and developed the whole idea of entropy, 
„ such that % = dn in the hypothetical and non-existent 
case of reversibility, and d$ > dn in all real changes. 
Does Prof. Perry mean that Clausius recanted and with- 
drew his entropy before 1888, or did he never become a 
modern man at all, but die ineffectually leaving my humble 
self ag the unworthy but solitary exponent of the false 
doctrine that the energy of the world is constant and the 
entropy always strives to increase? In other words, energy 


is conservative and its differential is always exact ; entropy 
is not conservative, but in every change it increases, and its 
differential, in fact, is never exact. Anyhow, I do not feel 
lonely, The text-books on mathematical physics or on 
engineering are not the best sources of information on 
thermo-dynamics. I would refer anyone to treatises on 
thermo-dynamics, and have already mentioned, merely as 
specimens, Kelvin, Clausius, Gibbs, Duhem, van Laar, 
Planck and Helm. I might mention any number of others, 
no doubt, by looking ugh books on my shelves or 
going to a library for a large selection. But what is the 
good of that? Books on thermo-dynamics treat chiefly 
of reversible changes, and the more elemegtary do not dis- 
cuss irreversible cycles at all. I know of no text-book on 
thermo-dynamics that discusses an irreversible cycle without 
showing that (/)4B|0 < 0. Can Prof. Perry mention any 
book on thermo-dynamics which states that in an irreversible 
cycle ( /)Фн/Ө = 0, or that in an irreversible change d /o is 
an exact differential? Can he find any statement in any 
book on thermo-dynamics that Clausius’s term entropy is 
used, not in Clausius’s, but in another sense by even one 
modern man other than Prof. Perry himself ? 


James Swinburne. 
41, Palace Court, W., 
January 25th, 1903. 


The Bayonet Lampholder. 


I notice in your issue of 16th inst. a letter from 
Mr. H. Bevan Swift on the above, and think that he is 
doing the right thing in drawing attention to this matter. 

In the face of mid a fatulity as that which lately occurred 
at the Fulham Baths, and was attributed to a faulty lamp- 
holder, it is about time that serious attention was given 
towards improved construction of these universally used 
articles, as the result of the inquiry will undoubtedly do the 
industry harm and give our gas competitors an argument to 
use against us. Should another such fatality occur, one 
can hardly be surprised if the public begin to lose con- 
fidence in the safety of electric supply, particularly as the 
daily press never lose any opportunity of exaggerating 
matters. 

In passing, I might mention that, in a matter of history, 
your correspondent is not quite correct ; he states that the 
bayonet lampholder was originally designed for 50 volts; this 
is not so, and as the originator of the appliance, I am able to 
correct the assumption. 

The bayonet lamp and holder were originally produced in 
May, 1884. The Edison-Swan 100-volt lamps (then more 
commonly known as the “ high resistance ") had been on the 
market about a year; it is true that 50-volt lampe were in 
more extensive use than the 100-volt, but they were all 
provided with platinum eyes. 

It was owing to the clumsy lamp-heads, with fragile 
platinum eyes (more particularly that pattern having the 
unprotected platinum eyes arranged at the side), requiring a 
large unsatisfactory holder, that the need arose for something 
more reliable, mechanical and interchangeable, the result 
being the bayonet method of attachment, which ultimately 
became standardised. 


LaMPHOLDERS OF 1884. 


The woodcuts will show the articles I refer to. I am 
also sending you a sample of the earliest bayonet holder. 

The bayonet lampholder, as will be seen, has been con- 
siderably improved upon for the higher voltages now used, 
but as Mr. Swift points out, the quality of workmanship in 
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some of the cheapest types has suffered of late years, and 
various faults develop in use. | 

It is very likely that the lampholder, in most cases, is 
made to bear all the blame, whereas the cause of trouble is 
really the plaster-capped lamp used with it. 

The plaster cap is a delusion and a snare, and shows no 
advance on the original type; vitrite and porcelain caps are 
more perfect, electrically, owing to their vitreous nature, but 
owing to its hygroscopic failings, the plaster type should be 
condemned for exposed or damp situations, if not altogether, 
a8 leakage between poles, or to earth by means of the brass 
collar, is almost certain to occur. | 

With the exceßtion of the adoption of the above materials, 
and the plasterless lamp caps now supplied, little has been 
done towards the improvement of the lamp cap, and the 
dividing rib, though a good idea, seems to have received 
but scant adoption. 3 

If the plaster cap were tabooed in favour of vitrite or 
porcelain, with a rib between the poles, something would be 
done to make the appliance safer; but if a brass collar be 
found essential, it should not be allowed to pass muster, 
unless well below the level of the contact surfaces. 

As Mr. Swift remarks, it is very curious that while such 
strict supervision has been given to other accessories, the 
B.C. lampholder and lamp collar are almost overlooked ; the 
passing of the miniature type on 250 volts in some quarters 
is even more surprising, and appears to be another argument 
in favour of the production of a set of rules acceptable in all 
quarters. Of course, but little harm may be done in the 
event of a short circuit occurring, as the current passing 
before the fuse blows would be but small; apart from 
this, the inconvenience caused to the user by faults in the 
apparatus must be exasperating, and such possibilities of 
inconvenience occurring should be overcome in order to 
popularise electric supply. 

Many besides myself have doubtless experimented with 
lampholders and caps on the principle Mr, Swift proposes, 
and in other ways, with the object of rendering them 
safer. The plan he proposes is undoubtedly an admirable 
one, and the best way out of the difficulty, but getting the 
lamp manufacturers to produce and stock a new type, in the 
faceof thestandard pattern, would bethe chief stumbling block 
towards its general adoption ; or if they did produce such, the 
cost would be more than the standard pattern, and the latter 
would soon pnt the newcomer out of the market. 

Messrs. Downie & Adams some few years back placed on 
the market a lamp and holder of this side-contact type, and 
I expect they found considerable difficulty in advocating its 
adoption with the standard type holding the field. 

It would, of course, be useless for accessories manufacturers 
. to attempt the manufacture of holders on this principle if 


the makers of the most reliable lamps attempted the manu- 


facture in a half-hearted spirit only. The Edison screw 
type is safer than the bayonet collar, but after such lengthened 
acquaintance with the latter, the former would never be 
generally adopted in this country. 

The Thomson-Houston cap (if made slightly smaller) 
offers several points that might be adopted in an improved 
type, but the side contact, if properly worked out, is better. 

No doubt a change would be for a time inconvenient, but 
in the face of such casualties the inconvenience to users 
would be a small matter in comparison. 


London, January 28rd, 1903. 


[We would point out that the disaster at Fulham was not 
attributed toa faulty lampholder; this, or a faulty switch, 
was, literally, an accessory before the fact, but the essential 
fault was the neglect to earth the tubes.— Eps. ELEC. REV. ] 


A. P. Lundberg. 


I can quite understand the difficulty which Mr. H. Bevan 
Swift experienced in his attempt to persuade the lamp- 
makers to depart from the standard bayonet cap. In many 
respects it would be advantageous to use lamps such as he 
describes, with contacts arranged at the sides instead of on 
the face of the cap, and designed to fit into a lampholder 
suitably arranged to receive them. On the other hand, I 
think that all those who have tackled the lampholder 


problem from a manufacturer's point of view—to say 


nothing of lamp caps—will bear me out in my belief that 


any radical change is undesirable, and would be highly 


inconvenient. | 

On setting to work to design a lampholder, one is soon 
confronted with difficulties and limitations, To begin 
with the “nipple,” which is really a socket, unless all 
fittings makers are to be asked to change their standard 
practice, this must be arranged to screw on to a j-in. 
“ brass male nipple. Next the body of the holder, ог the 
“ tabe” as it is known, must be slightly less than 1} in., or 
a request, must be gent to the glass shade makers to abandon 
all their present designs of shades, and scrap their,moulds 
and tools, the vast majority of which are all arranged for 
1} in. holes, The interior of the tube must be of such a 
diameter as will receive the porcelain (allowing here for 
variations in the baking of about z in. either way) at one 
end, and admit the lamp cap at the other, again allowing & 
suitable margin. Another all-important consideration which 
must not be overlooked is that the public naturally prefers 
а lampholder of the minimum depth, and one neat in appear- 
ance. I have mentioned a few of the main difficulties only. 
There are, in addition, many other problems of detail con- 
nected with the ** interior" as well as with the “ case.” 

I may be wrong, but I firmly believe that the bayonet 
lampholder is here to stay. So much thought has been de- 


voted and so much money spent upon this one small acces- 


sory, which is repeated in thousands of turned out 
annually, that it would be strange if the ultimate stage in its 
evolution had not been reached. 

Some two years ago my firm introduced a gmall improve- 
ment, which, without presenting any technical difficulty in 
manufacture, certainly renders the well-known **S" holders 
more suitable for higher pressures. In the two samples I 
am sending you will notice that the ordinary S" holder 
has the opposite poles exposed where they face the lamp cap, 
involving the risk of short-circuit both from the contact 
plates and the rim of the cap, and also especially from wires 
protruding from the terminals. "The other holder, known as 
the “Improved S" or “Aston” type, has this surface 
entirely covered with china, the plungers alone projecting. 
The terminals are located in the“ base” or top of the holder, 
where there is ample room for them. 

The subject is one of interest at the present moment, and 
of some importance, otherwise I would not solicit for this 
letter the hospitality of your columns. That I shall not be 
told it is in the wrony column, I base my hopes upon the 
fact that the “Improved S" holders are already well 
known to the trade, and very well supported by leading 
contractors. 

M. B. Cotterell. 
(VxRTrrS, Ltp.) 
Manchester, January 2181, 1908. 


Gas Engines for Central Stations. 


Referring to the remarks made by “Producer Gas” in 
the ELECTRICAL REVIEW of 2nd inst., I would inform you 
that my firm, the United Electric Co., Vienna, has lately 
installed a small central station on the gas-generating 
system. 

Each gas engine of 55 B.H.P. drives a 40-Kw. dynamo, 
which is provided on one side with a commutator for direct 
current, and on the other side with three slip-rings for pro- 
ducing three-phase current. The armature has one winding 
only. 

{have made extensive tests and have come to the follow- 
ing results :— 

On an average the consumption of anthracite is 0°96 kg. 
per Kw.-hour, and assuming for the dynamos and belts an 
efficiency of 87 per cent., we obtain per brake-horse-hour 
a consumption of 6:616 kg., amounting to 1:36 English lbs. 

These figures are therefore greatly larger than those given 
by your correspondent. | 

Тһе anthracite in the generating Їпгпасев is mixed with 
coke in order to obtain greater economy. 

I would point out that the figures given are not of such 
high standard as would be the case if the gas engines and 
dynamos were working with full load, which they do not, as 
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the sapply as yet has not come up to expectations, and the 
seta are only giving one-half of their normal output. 

Besides the above figures it may be of interest to give you 
the consumption of the other fuel, and ot the oils employed. 

For the generated kilowatt-hour measured at the bus-bars, 
І have on the average found the following figures :— 
Anthracite, 0°962 kg. : coal for boilers, 0°64 kg. ; dynamo oil, 
00019 kg.; engine oil, 0:012 kg.; cylinder oil, 0:0085 kg. 

At а future time I hope to be able to supply some more 
interesting data. | 

` Arthur Bloemendal. 

Vienna, January 22nd, 1903. 


[We shall be very pleased to receive further data from our 
correspondent.—Eps. ELEC. REv.] 


Intermittent Currents for Electric Lighting. 


Mr. 5. H. Holden's article on pulsating current systems is 
very interesting to me, but he is in error in supposing that 
they have never been tried on any large scale. A reference 
to the Patent Office will show that in 1890-91 1 described 
and illustrated a complete system of electrical distribution 
by “unidirectional intermittent currents,“ for which I hold 
also an American patent. І made considerable use of this 
current and tested most of the suggestions in the article of 
Mr. Holden. 

The whole system was pronounced upon by experts as 
practicable but too complicated. ТІ am much interested in 
its resurrection at this date. 

Rankin Kennedy. 

Leeds, January 23rd, 1908. 


— — 


The Wiring of Buildings. 


 lwould very much like to get your opinion on the low 
insulation test of some small jobs that I, in the position of 
foreman in an Edinburgh contract shop, had to see through 
the Corporation teat. 

In reading over this week's Review re Mr. Falconar's 

paper on wiring of buildings in Class (A), about the middle 
of the column, you say, “ The fact that moisture is due to 
condensation can be proved by observing the low insulation 
tess obtained whenever there is а sudden fall of 
temperature," 
. Do you mean by this that a job of, say, 30 lights run in 
iron tubes with draw-in boxes, all tubes connected at 
switches and ceiling roses and well earthed, should give a 
much lower test on a wet day than on a dry day ; at least, that 
is what happened with me, and this is only one job of several 
that did Ше same jump the other day. I had a half-flat 
house in a new building with 13 lights run in iron tubes and 
draw-in boxes, When this job was ready and tested by 
us we got 5 meg. When the inspector came four days 
after, he only got 1—3, and refuge d to pass it. I may say 
here that our instruments gave about the same test at the 
ваше time. The instruments are Evershed's 500-volt 
generator and ohmmeter, latest pattern. 

The next day, a much drier day, we go back and test same, 
and get about 5 meg. again. 

When we take off the switches and fuseboards and ceiling 
roses, we get a good test on the wiring, so the only thing 
that I can see to account for the difference is surface leakage 
ола wet day, but we can't convince the inspector that it ів. 

If you could see your way to get the opinion of some of 
vour practical readers who, I have no doubt, have experienced 
the same on some of their jobs, you would be conferring a 
ereat favour on one of your constant readers. 

Foreman. 


— 


Motor with External Armature. 


I haveread with interest your description of the new motor 
placed on the market by Messrs. Mavor & Couleon, particu- 
larly во as it appears to be identical with a machine I 
designed in 1896, and which is illustrated with considerable 
detail in the Institution of Ele:trical Engineers Proceedings, 
Vol IivL, p. 599 (discussion on Mr. Mordey's paper on 

Dynamoes,” read May 20th, 1897). 

Taking the details referred to in your article, I have the 


stator type of armature stampings, with barrel-formed con- 
ductor in slots on the inner periphery. My field magnet has 
four poles, two being consequent exactly as you state, only 
that to illustrate some remarks I made in the discussion | 
show а method of laminating the magnetic circuit 
throughout. The hollow stationary shaft carrying the con- 
ductors to the magnet winding was in my sketch, also the 
method of placing the belt direct on to the outside of the 
armature, exactly as indicated in fig. 2, p. 87, in your issue 
of January 16th. 

I may say that I have always believed there to be a future 
for this design of external armature machine, and am glad 
it is being pushed to the front by such a progressive firm as 
Mavor & Coulson. 

E. Kilburn Scott. 


Re Rebate Indicators. 9 

I am connected with a place in the North of England. 
where we have an installation of about 380 glow lamps, 
10 arcs, and 2 Nernst lamps run off the Corporation mains, 
continuous current 220 volte, Their method of charging: 


for current is as follows : The equivalent of 100 hours’ usage 


of the maximum quantity in use at one time is charged at: 
6d. per unit, and the balance at 2d. Now, in our case, they: 


have fitted two Chamberlain & Hookham 50-ampere ‘metere 


and two Wright's rebate indicators. The result is, that for 


the last quarter we have received two separate accounts, one 
for each meter :— | 


Meter No. 1.—-1,0001unita at 6d. — £25 0 0 = max. demand. 
2876 „ 24. = 2319 4 = balance. 


£48 19 4 = total. 


Meter No. 2.—1,390 units at 6d. = £34 15 0 = max. demand. 
2.397 „ 2d. = 19 7 10 = balance. 


£54 2 10 = total. 


in addition to which there is a charge of 38. per meter for 


rental. 

You will notice there is a difference of 390 units in the 
two rebate indicators. Now, sir, I maintain that the use of 
two rebate indicators is unfair to the consumer, as it is 
impossible to get a fair average on two, seeing that they are 
both practically on one supply. Can any of your readers 
give a case where such a charge was successfully contested ? 
I have already particulars of one case where a substantial 
reduction was made. 1 may say that the highest amounts 
on the two meters were respectively 434 and 63 amperes 
(50-ampere meters), each meter supplviug current for one- 


half of the main distribution board. 
H. Mitchell. 


A Suggested Coherer. 
The Castelli coherer is probably the most simple appli- 


ance of its kind in use, but it seems to me that a better, and 


equally simple, coherer could be constructed in the following 
manner :—Take two fiddle strings (G) and place them at 
right angles to one another, thus— 


These strings, as ia well known to musicians, are made of gut 
about the thickness of an E string, and covered with fine 
wire of copper or silver. 

At the point where they touch they could be amalga- 
mated with mercury, or rubbed with powdered carbon or 
plumbago, or small blocks of metal or carbon, with or with- 
out a mercury film between, might be affixed to the strings 
at the points of intersection, which naturally need not be 
exactly in the middle of the strings. Again, one string 
only may be employed, abutting against a piece of metal or 
carbon, with or without mercury. They can be screwed 
up, as on & violin or other kinds of stringed instru- 

| E 


180 


THE ELECTRICAL REVIEW. 


[Vol. 59. No. 1,814, January 30, 1903. 


menta, to any pitch by means of pegs, and in this position 
of tension they can be made exceedingly sensitive in their 
motion. The fine wire, moreover, gives a certain amount 
of resistance, because, although the spirals touch, they 
become oxidised. | 

"The lengths and tensions could easily be adjusted, or tuned, 
to give thé best effect, and one string could be of copper 
wire, the other of silver, or both copper or both silver. Three, 
four, or » number of strings might be employed, and possibly 
good effects might be forthcoming if they were placed 
touching side by side instead of at right angles, but that 
would be a matter for investigation. It might be said that 
solid wire would do, but solid wires could not be brought 
into such a high state of tension and quiver with life, as it 
were, at a touch, or even by sympathy, from the vibration of 
an adjacent string, in the manner of a wire-covered gut. 

If a drop of conducting liquid (mercury) between two 
electrodes (carbon or iron) which, by comparison with what 
I have suggested, is comparatively inert, can give such 
wonderful results, surely vibrating strings upon a sound 
box like the body of a violin, or even upon a sound board, 
and treated in the manner described, ought to be even more 
favourable to long-distance communication, as the tuning or 
adjustment is only limited by the tension the strings can bear 
without breaking. | и 

. Possibly Mr. Leslie Miller, or some other gentleman 
engaged in the constructive work of wireless telegraph 
apparatus, wil] kindly try this method, and make known 
the result. | 

Musicus. 


— ad eee 


Electrolytic Meters. 


This discussion has so far been among manufacturers only, 
but I hope you will not think a word from a consumer out 
of place. I have had no experience with electrolytic meters, 
and if the effect on the ligh‘s ів so bad as I have heard, I 
have no desire to make their acquaintance. It seems to me, 
however, that Mr. Bastian’s answer regarding destruction of 
records is anything but conclusive, and he seems to have 
concentrated his efforts on Chamberlain & Hookham’s 
mistake about “consuming no current, І am peculiarly 
interested in the question of & continuous record, because 
some little time ago І was the victim of a meter reader's 
error. I found, on checking over the account, that there 
was & pretty large discrepancy somewhere, and on examining 
the meter (which, fortunately for me, was of the motor 
type) I came to the conclusion that the reader had confused 
his figures. I forget the exact entry, but it was something 
in the nature of 375 instead of 357. This was entered on 
the card (as Mr. Bastian says it would be), but how would 
that have helped me if I had had an electrolytic meter ? 
As the supply company pointed out to. me at the time, even 
if I had not noticed the mistake, it would have righted 
itself next quarter, but without a continuous record I 
should evidently have been the loser. As for checking the 
reading with the man, I am out all day, and have nobody at 
home who understands the reading of meters. 

Another point that has occurred to me in reading this 
discussion, is that a little judicious tipping might help to 
keep the account down, if the reader has no fear of anybody 
being able to find him out. But the fact that one or two 
days’ readings would be in dispute every time the meter was 
refilled is quite sufficient for me. I shall strongly object if 
my company ever try to put an electrolytic meter in my house, 
and I thank Mr. Bastian for his frank confession. 


Consumer. 


— — — 2 — — — — 


Re Fulham Baths Fatality. 


I have read with deep interest most of tbe correspond- 
ence which has appeared in the ELECTRICAL REVIEW on the 
above subject, and was also interested in the paper by Mr. 
L. Falconar which appears in your last issue. Now, 
although these gentlemen have endeavoured to show how 
electric light wiring should be done, I have not seen any- 
thing pointing to a tangible way of ensuring that fire office 
rules are carried out in а proper manner, Mr. Justus Eck 


states in his letter that rules may be accidentally broken 
without anyone being the wiser. I will go one further, and 
say that fire rules are not only accidentally, but deliberately, 
broken in some cases by so-called wiremen, and not only by 
the men themselves, but if not with the consent, at least 
with the knowledge, of their employers, who tell them to 
throw it in. I may say that I have seen work that has 
been thrown in with a vengeance, and tbis ів most unfair 
and unjust to those firms who pride themselves on doing 
things well. Now, Sir, it is with your permission and 
through your valuable journal that I suggest a remedy for 
this evil so as to prevent such lamentable accidents ia the 
future. 

That is, that all fire insurance companies should contribute 
so much each, according to the business they do, towards 
maintaining a practical electrician in every town as fire 
inspector, and that each firm notify him so that he could 
inspect the jobs as they proceed, and have his own testing 
set (although a good test does not always imply good work), 
and I am sure if this were done we should have a better tone 
given to electrical wiring, and so prevent a great deal of 
scamping that is being done at the present time by certain 
firms. Not only this, but a practical man on the spot could 
deal with the special cares as they arise. 

Mautby Hill. 


LEGAL. 


PRESSLAND v. DE MERAY. 


In the King’s Bench Division of the High Court of Justice on 
Friday, the case of Pressland v. De Meray came on for hearing 
before Mr. Justice Ridley and a special jury. The plaintiff, Mr. 
Thomas Pressland, sued the defendant, Mr. Jules de Meray, 
chairman of the Sir Hiram Maxim Electrical and Engineering 
Co., Ltd., for the recovery of damages, in respect of losses 
which he alleged he had suffered by purchasing shares in the 
company, which he, by his statement of claim, declared he was 
induced to buy by reason of the false representations of the 
defendant made within the defendant's knowledge. The repre- 
sentations of which the plaintiff complained were, that the com- 
pany was in a flourishing condition, that it was interested in large 
and profitable works at Worcester, Middlesbrough, Darlington and 
London, where certain patents of Sir Hiram Maxim were being 
manufactured, and that a subsidiary company, the Hiram Maxim 
Lamp Co., Ltd., was formed to make the whole of the company's 
output of lamps; aud, further, that the defendant represented that 
a certain number of shares of the company, on which бв. each had 
been paid, were selling at a premium of 28. per share. Believing 
these representations which plaintiff eaid were made through a 
Mr. Heffer, and also personally by the defendant, Mr. Pressland 
paid to the defendant, in August, 1901, £1,758 17s, for 5,000 5s. 
paid-up shares, and bad since paid £500 for calls on those shares, 
and was liable for further calls amounting to £3.250. Plaintiff also 
alleged that the defcadant fraudulently concealed the fact that the 
company had overdrawn its account at its bank to the extent of 
£5,000, and that instead of being a “ flourishing concern," the 
company was actually working át a loss. The defendant denied 
that he had made any representations either by himself or through 
any other person, and that the plaintiff was not induced to pur- 
chase shares in the company by any representation made by the 
defendant, but acted on his own judgment, and purchased the 
shares with the object of qualifying for a seat on the board of 
directore, to which he was elected in August, 1901, and on which 
he acted till March, 1902. 

Mr. Witt, K.C., and Mr. Bremner appeared for tbe plaintiff, and 
Sir Edward Clarke, K.C.,and Mr. Lewis Thomas for the defendant. 

Mr. Wirt, K C., in opening the case for the plaintiffs, said that his 
client was an engineer who was familiar with the kind of work 
supposed to be carried on by the company, and he was introduced 
to the defendant by Mr. Heffer. After an interview with the 
defendant, plaintiff was satisfied that it would be an advantage to 
himself to take an interest in the company, and he agreed to give 
Mr. Heffer a commiesion of £250 if he were elected on the board of 
directors. The compauy was originally incorporated in 1899 as the 
Maxim Electrical and Engineering Export Co. Ltd. but in 
January, 1901, the name was changed and the capital was increased 
to £175,000. The most important representations made to the 
plaintiff were that the compauy was doing a flourishing and pro- 
fitable business, and was interested in engineering works at 
Worcester which were making a large profit, and that a subsidiary 
company —the Maxim Lamp Co., Ltd.—contracted to take not less 
than one million lamps a year at a price which would ensure a good 
dividend on that branch of the work done. The plaintiff was 
elected to the board of directors in August, 1901, on the motion of 
Sir Hiram Maxim who was one of the directors, seconded by the 
defendant, the chairman of the board. But as the plaintiff became 
familiar with what was being done by the compauy, and saw the 
draft balance-sheet which was being prepared, his eyes began to 
орсо, and he found that the company was actually workod ata heavy 
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Joss upon its lamp trade, as the company was supplying lamps at 
7d. and 8d. each, which cost 11d. to manufacture, and that the 
interest they had in engineering works at Worcester, Middles- 
brough and Darlington was only an agency interest in Messrs. 
J. Pesse & Co., of which the defendant was also a director, and that 
there was no profit therefrom. The balance-sheet, in fact, showed a 
Joss of nearly £5,000 on the first year's working. 

Plaintiff was called and gave evidence in support of tbe opening 
statement of bis counsel. He said he tried to get the shares from 
defendant at par, but defendant said be could not part with them 
at less than 2s. premium, and that considering the profitable 
business the company was doiog, the shares were certain to go 
higher. 

Bob read a contract between the Hiram Maxim Co. and the 
defendant, which showed that the price to be paid by the subsidiary 
company was 7d. to 8d. per lamp, and a report was read from the 
manager of the Sir Hiram Maxim Engineering Works, showing that 
the cost of manufacturing the lamps was 11d. each, but he said that 
by introducing improvements he could bring the cost down to 7d. 
or 8d., or perhaps 6d. 

Cross-examined by Sir Epwarp CLABEKE, WITNESS said he never 
tried to eell bis shares for six months prior to February last. He 
and the defendant were the most active members in the business. 
It was arranged that he should be paid the 2s. per share he had 
paid defendant, and that he should receive £200 a year as director. 
He was prepared to pay £250 for the purpose of being madea 
director of the company. 

The further hearing was adjourned. 


The hearing of the case was resumed on Monay. 

Mr. ALBERT Epwarp Ноге, clerk to the Registrar of Joint 
Stock Companies at Somerset House, produced a file, from which it 
appeared that J. F. Pease & Co., Ltd., was incorporated in January, 
1599, with a capital of £250,000. The annual return of shareholders 
showed that the first entry made of the Maxim Co. holding any 
shares was in June, 1902, the number being 1,500. The witness 
also produced the file in regard to the Maxim Electrical Engineer- 
ing Export Co., which was incorporated with a capital of £100,000. 
On February 14th this was increased. : 

Cross-examined by Sir Epwarp CLARKE, Witness said that 
Messrs E and J. F. Pease held a total of 35,600 shares in Pease’s, 
and that the defendant and another director of the Maxim Co. held 
a total of 27,288 shares in Pease’s. 

Mr. E. Peterson, a solicitor, Mr. Frank J. Satchwell, an engineer, 
Mr. Victor Howard Bowles, accountant, of Hiram Maxim, Ltd., 
and Mr. Frederick Stokes, managing director of th» London and 
Yorkshire Trust, also gave evidence in support of the plaintiff's 
case. 

Sir E. CLARKE, in opening the case for the defence, pointed out 
that the plaintiff, from the beginning of August, 1901, when he 
came into the company, until the end of January, 1902, never 
suggested that there had been auy misrepresentation on the part of 
the defendant further than that whilst the defendant was away 
from London for six weeks, the plaintiff took the position of 
managing director of the defendant's company, and did not attack 
the defendant. Не never attacked the defendant until the month 
of April, when, amongst other allegations, plaiotiff complained that 
defendant had misrepresented that the Maxim Co., Ltd., had allied 
works at Darlington, Worcester, and Middlesbrough. They had it 
in evidence that the Maxim's and Pease Companies, at Darlington, 
were closely allied, and that there sat on the Maxim Co.’s board two 
of the Messrs. Pease, and on the Darlington, Worcester and 
Middlesbrough board of directors there sat two of the directors of 
the Maxim Co., one of whom was the defendant. As a matter of 
fact, 93,000 shares of Pease were held by four gentlemen who were 
directors of Maxim's.. It would have been exceedingly stupid for 
the defendant to have made the statements imputed to him. What 
he told the plaintiff was the truth, and in the presence of Mr. 
Pressland's solicitor the fullest investigations were made. Defen- 
dant certainly said that they had relations with Pease & Co., but he 
never made the statement that large profits were being made. 

DEFENDANT afterwards gave evidence, justifying his statemen 
to the plaintiff. | 

The hearing was adjourned. 


The hearing of tbis action was concluded on Tuesday. 

Mr. De MznaY, the defendant, further cross-examined, said he 
had no kaowledge of the actual cost of the lamps, but he said to 
plaintiff that with the million contract it was & profitable business. 
If they had turned out the million lamps there would not have been 
a large loses. If they bad turned out a million Jamps, they would 
have done it at a cost of 5d. \ 

Re-examined, WirsEss said plaintiff made no complaint while he 
was & director. 

Mr. ALFRED WILLIAM HILL, manager of the lamp department of 
the defendant company, gave evidence as to the manufacture of the 
lampe, which he said were the best finished and the best in the 
market at the present time. He also said that on the instructions 
of the defendaut he showed plaintiff all over the factory when he 
became а director. Witness was with the Edison-Swan Co. for 20 


ears. 

Mr. Howard T. Wericut, the manager, and Mr. Јонм 
WHEaTLEY, the secre of the company, spoke to giving the 
plaintiff all the information he desired about the company before 
he became‘a director. | 


At the close of the evidence the Јсрав said he did not know 
where they were in this case. As to some of the allegations, there 
was no evidence to be left with the jury. He should not leave to 
the jury the question of whether there was an interest in Меватв. 
Pease's It was obvious that there was such an interest, and there 
was no evidence of mierepresentation in regard to this and other 
rhatters. He should ask the jury whether they thought the 
plaintiff was misled by the other matters in the slightest degree, 
and should give them a general charge as to the nature of the 
evidence required in this matter. 

CouNsEL having addressed the jury, his Lonpsutp summed up, 
and told the jury that there was no evidence that the statements 
that the company had an interest in Pease & Co, or that thero was 
& contract for the production of & million lamps was incorrect. 

The jury, after a lengthy deliberation, returned a verdict for the 
plaintiff for the full amount claimed. 

The Jupcu: What is that amount? 

Mr. Witt: £5,500. I ask for judgment. 

The Jop df: Yes. 

Mr. STEWART, on behalf of defendant's counsel, asked for a stay 
of execution on the ground that the verdict was against the weight 
of evidence. 

The Junar: I think it is. 
weight of evidence. 

A stay of execution, with a view to an appeal by defendant, was 
granted, 


It is my opinion it is against the 


Ковно & Fyn, Lrp., v. THE Law GUARANTEE BOCIETY AND 
OTHERS. 


In the Chancery Division last Friday, before Mr. Justice Buckley, 
Mr. Astbury, K.C., moved on bebalf of the plaintiffs, who carry on 
business as electrical engineers at Bradford, foran interim injunction 
to restrain the defendant Society from carrying out a contract with 
three other defendants, Messrs. Rhodes, Halford and Fielding, for 
the sale to them of the plaintiff company’s undertaking and asiets. 
Learned counsel stated that the Law Society were the trustees for 
the debenture-holders under a deed of 1902. There was a clause 
in the debenture deed which had come into operation and whereby 
the debentures had become payable, ‘and the Society were entitled 
to go into possession and appoint a Receiver. They did, in fact, go 
into possession at the end of last year. The debentures covered the 
whole of the assets, and the amount due for principal, interest and 
costs amounted to £10,155. The company went into liquidation 
shortly before the bappening of the events relevant to this action, 
and a Mr. Gray was appointed liquidator in a voluntary liquidation. 
The company had a number of other creditors, and the liquidator 
almost immediately advertised the business of the company for sale, 
as was hisduty. He got into communication witha large number of 
prospective purchasers, including the three defendants, Rhodes, 
Fielding and Halford. They had rebuilt their premises at a cost of 
something like £27,000, aud in that state of things it appeared that 
early in January of this year, the liquidator ascertained that the Law 
Society proposed to sell by private treaty. He was of opinion that 
the premises were worth considerably more than the sum for which 
the Society proposed to sell, and that, having regard to the extra- 
ordinary hurry in wbich the Society had rushed things, the sale 
would not obtain the approval of the Court. He must admit 
that the liquidator had received every assistauce from the defendant 
Society with regard to information, but it was brought to their 
notice that there were other offers. Hearing that the sale was 
about to be carried through, the liquidator had an interview with a 
Mr. Ronald, who acted for the Society on the 9th. No contract 
had been signed then. At that time the liquidator had in his 
pocket an offer for £11,000, but there was anotner offer from a 
substantial person to redeem the whole of the principal, interest 
and costs. Broadly, the point was that the Society had no right to® 
carry out the sale when they knew that other offers were pending. 


The hearing of this motion was resumed by Mr. Justice Buckley 
on Saturday. 

Mr. AsTBUBRY continuing, said that the evidence for the plaintiff 
went to show that prior to the signing of the contract, Mr. Gray 
went to London with an offer in his pocket for £11,000. This only 
had the effect of the Society insisting upon the price to be paid by 
Rhodes and his partners being increased to £11,000. The liquidator 
had, however, obtained other offers, and at the time of the signing 
of the coutract, there was a gentleman in another room who was 
prepared to complete at an increased price, but Mr. Roland for the 
Society declined to see him. Mr. Gray had provided himself with a 
cheque for £1,100, being 10 per cent. deposit of the proposed purchase 
price. Mr. Roland declined to accept a cheque, and declined to 
wait until the banks opened in the morning to enable it to be 
cashed. Though not in evidence, there were ав а fact offers of as much 
as £16,000 for the property. It was very valuable, and there was a 
contest as to who ishould get it. The property only got into the 
hands of the Society at the end of last year, and they had taken no 
steps to get any other purchaser than Rhodes & Co. He submitted 
that the Court would not assist a mortgagee who was insisting upon 
selling to one person where the mortgagor was claiming to 
redeem, and another purchaser desired to buy the property 
for a larger sum. The Society, though no doubt they 
had a right to sell, could not insist upon selling to a particular pur- 
chaser ata particular price when the evidence was that the assets of 
the company were worth а much larger sum. This he submitted could 
not be said to be a bond fide exercise of their discretion. 
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Mr. ВсскмаАвтЕв, for the Society, submitted that the sale could 
not in any sense be described as improper. Any imputation of 
improper conduct should be withdrawn. All the Society wanted 
was their money. Their only desire had been to accept as a pur- 
chaser the person who would give the best price. At the time the 
offer by Rhodes was accepted, no better offer was in existence. 

Mr. Justice BuckrEYv asked whether the liquidator was prepared 
to pay £10,500 into Court at once. 

Mr. AsTBUBY : Certainly. 

Mr. TERRELL, for the purchasers, contended that no ground; had 
been made out for setting aside this contract. The Society had 
power to sell, and in order to set aside a contract for sale by them 
it must be shown that it was for such & gross undervalue as to 
amount to fraud. No such case as that was ever suggested here. 
The remedy of the mortgagor, if any, was in damages, and not by 
having the sale set aside. It could not be said that these pur- 
chasers were to lose their bargain because the Law Guarantee 
Society had done something which would make the Society liable in 
damages. 

The further hearing was adjourned. 


The hearing of this case was concluded on Wednesday. 

Mr. Justice BuckLEYy, in giving judgment, said the action was 
brought by the liquidator of the company, who was the mortgagor 
against the Society, who were trustees of a debenture deed 
dated February, 1902, and against Messrs Rhodes, Halford 
and Fielding (Rhodes Electrical Manufacturing Co.), who 
were purchasers from the Society as mortgagees. An interim 
injunction was asked for to restrain the carrying out of the 
proposed sale. The facts of the case extended over a very 
short period of time—from January 2nd to January 9th. On 
January 2nd Mr. Gray was appointed liquidator in а volun- 
tary winding-up, the debenture trustees having previously 
taken the property comprised in their security. They were pro- 
posing to eell, as they had a perfect right to do, and on January 7th 
Mr. Ronald, who was for this purpose the Society, wrote to the 
Society that he had an offer for the purchase of the property. 
Correspondence passed between the parties, including a tele- 
gram from Mr. Reeve, a solicitor, of Huddersfield, making 
an offer on behalf of Mr. Crawshaw. This was material, 
as showing that the Law Society knew that there were 
other offers in contemplation. At a meeting on the 
9th in London, at which the purchasers were also present, Mr. Gray 
put forward an offer by Ackroyd for £11,000, not with the intention 
of buying on behalf of Ackroyd, for at this time he was proposing 
to redeem. Reeve and Orawshaw were in an adjoining room, and 
there was no doubt that Ronald was acquainted of their presence, 
and that they had come with an offer for the property. That Gray's 
offer to redeem was bond fide there could be no doubt, because he 
attended next morning with the money in notes when it was 
refused. Under these circumstances he (the learned judge) had to 
consider whether the mortgagees had done their duty to the 
mortgagors. The mortgagee was not in the position of a trustee, but 
at the same time he owed a duty to the mortgagor, and that duty 
was to take reasonable precautions to obtain a proper price. 
Looking at the offer that Crawshaw was minded to make, he did 
not think they had in this case obtained an offer for a proper 
price. The plaintiff was therefore entitled to the injunction 
asked for. 

On behalf of the plaintiff, it was suggested that the motion 
should be treated as the trial of the action, but this Mr. Terrell 
declined to assent to, and intimated his intention of carrying the 
question to the Court of Appeal. 


Тнь KING v. THE Mayor oF Dover. 
In the King’s Bench Division of the High Court of Justice on 


Tuesday, this case came before the Lord Chief Justice, Mr. Justice 


Wills and Mr. Justice Channell, sitting as a Provisional Court. 

Mr. C. Munro moved for a rule nisi, calling upon the Mayor of 
Dover to show cause why a writ of mandamus should not issue 
commanding him to hold a poll in regard to the electric lighting 
Bill of the Corporation of that place, which will come before 
Parliament in the approaching session. The learned counsel said he 


moved upon the affidavit of Mr. John Bradley, a property owner . 


and ratepayer in the borough, who stated that the Corporation 
were proposing to borrow the sum of £105,000 in order to purchase 
some local electric light works. The Borough of Dover was 
now supplied with electric light by а private com- 
pany, and the Corporation now proposed to buy it out. Oa 
January 6th a meeting of the ratepayers was held to consider the 
matter, and a large number of ratepayers attended for the purpoee 
of voting against the proposal of the Corporation. Amongst others, 
Mr. John Bradley was present, and spoke against the acquisition of 
this property. Mr. Bradley was about to claim a poll, but before 
he could rise to do во, a gentleman present, who was an official of 
the local gas company, rose, and he claimed a poll in his 
capacity of a ratepayer. The Mayor accepted the demand, 
and thereupon Mr. Bradley got up and said he seconded 
it, if 16 was necessary to do so. The town clerk pointed out 
that it was not necessary to second the demand, and said there 
must be a poll, and the Mayor said the same thing. Afterwards 
the gentleman who demanded it, although he did so as a ratepayer 
acting in the interest of the Gas Company, obtained from the Cor- 
poration some half-a-dozen clauses in favour of his company. He 
thereupon withdrew his application for a poll; but Mr. Bradley 
pointed out that, as one of the parties who had demanded one, he 
should require one to be held. The Town Clerk had written a 


letter stating that if he could hold a poll he would do so, but it had 
not been held. The learned counsel contended that if a poll was 
demanded it must be held. 

The Lorp Сик Justice: Are there any provisions for witb- 
drawing a poll after it has been demanded ? 

Mr. Сосвтнори Момво replied in the negative. 

The Court, after further discussion, granted the rule asked for 


—— — 


Күр v. CBHABING Cross AND STRAND ELECTRICITY SUPPLY 
ABSOCIATION. 


Тиш case, which was fully reported last week, again came before - 
the Westminster County Court on Wednesday, when Mr. Edge, 
sitting as deputy for Judge Woodfall, read his Honour's judgment, 
in which he stated that he saw no reason for not giving effect to the 
verdict of the jury. Judgment was therefore entered for the 
plaintiff for £150, with costa. 

Mr. LosGsTArFE, for the defendants, applied for а new trial, and 
ihe application was refused. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Werer MDG Jaw.28TH, 1902. | WEEK ENDING JAN. 277TH, 1903. 


Alexandria .. Value £78 Alexandria .. .. Value £16 
Beira .. 2 ie Р . 1064 Amsterdam .. à ae e 234 
Brisbane i és . 453 Auckland .. is b . 2 
Caloutta  .. sis és .. 2,050 Calcutta $5 s» .. 201 
Cape Town .. i a . . 2,897 Cape Town. Teleg. mat. . . 1,102 
Channel Islands 5 .. 10 Colombo. Teleg. wire. .. 696 
Colombo. Teleg. mat. .. .. 186 Copenhagen. Teleg. wire ee 54 
Copenhagen Sa $a e 18 Durban m" ae T .. 7166 
Үз Teleg. wire m 79 " Teleg. mat . . 5,229 
Demerara .. bs aš 5 17 East London s fa . 785 
Durban P bis 85 .. 1,400 Gibraltar А - Кы .. 168 
East London zs "n КА 10 " Teleg. mat. EN 21 
Gothenburg . is - © 25 Hamburg .. ‚> ae . . 299 
Grenada. Teleg. mat. .. 40 „ Teleg. mat. .. .. 100 
Hamburg .. us ess лз 51 Hiogo $5 - és es 79 
Hong Kong АР T „ 149 Hobart à * Y E 64 
p Teleg. wire. . oe 68 Mahe ee oe oe oe 80 
Lyttleton .. oe ea ag 50 New York .. M sa ss 15 
Melbourne . ja .. 680 North Atlantic. Teleg. cable . . 20,000 
à Teleg. wire. . . 2.281 Perth .. T ae ёе a 68 
Port Elizabeth  .. s .. 1,094 Port Elizabeth  .. - ee m. 
Rangoon .. s 3 V 17 Rio Grande do Sul T 70 
Shanghai e 5e 220 | Sydney e. e. a” o 
Singapore. Teleg. mat. xis 19 Vera Cruz .. ee oe .. 191 
Sydney бе ae 2 .. 1,674 Wellington .. 5 8 s 
Wellington .. si Ве M 39 
Yokohama .. es ee .. 466 
Total ёз £15,183 . Total T 830,945 


Foreign Goods Transhipped. 
Cape Town. Elec. mat. Value £852 | 


Motor-Car Show.—The Stanley Automobile Exhibition, 
which closed at Earl’s Court on Saturday last, January 24th, com- 
prised a very fine collection of these vehicles; but they were, of 
course, mainly worked by power other than electrical. Indeed, 
among the whole of the exhibits in the Ducal Hall and the Queen's 
Palace there were only two or three which included electrically- 
operated automobiles, though many of the stands showed convenient 
petrol motor cycles and vehicles suitable for the use of borough 
electrical engineers and others who have on occasion to covera 
large ground as speedily as possible. The use of motor-cars bas 
been frequently recommended for municipal officials, for their own 
purposes and for the purpose of repair operations, and these 
shows of what is being done in the industry are now so 
very frequent and so representative that there is ample oppor- 
tunity for inspecting a goodly variety of styles from which 
to makea selection. Messrs. Shippey Bros. were in evidence at the 
Stanley Show with their Canadian electrical carriages, including a 
doctor's phaeton and family brougham, and they also exhibited samples 
of their Ideal batteries and Still motors and equipments with which 
the vehicles are supplied. The Burlington Carriage Co., of Oxford 
Street, showed among their other Dietrich cars, a 4-н.р. electric 
park phaeton which they supply in two types, A for a 35-mile 
range of battery charge, and type B for a 50-mile range. The Electric 
Carriage Manufacturing Co., of 34, Victoria Street, showed an electric 
landaulet on the Mildé system, for seating two. "Their elegant 
electric coupé has a differential electric Hilde motor with a direct 
drive on the wheels of the carriage. The company has issued a neat 
pamphlet of its various types of electromobiles, including its 
self-generating landaulets, omnibus-brakes and delivery vans, and 
copies of this may be obtained on application. 


"Commercial Intelligence. — Mr. Henry Sell, though 
at one time prominently associated with the Commercial Intelligence 
Bureau, Ltd., of Eastcheap, wishes it to be understood that neither 
he nor bis journal Commercial Intelligence is now connected with 
that bureau. 


Supper.—On January 19th the staff and friends of the 
Isle of Thauet Electric Tramways and Lighting Co., Ltd., were 
entertained to supper at the invitation of Mr. R. Humphries, 
resident engineer and manager. 


The “Shuck” Meter.—The Spanish Government has 


approved the use in Spain of the electricity meter of the Sociedad 
GeneraliEspanola de Electricidad, aud known!as;the “ Shuck.” 
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B.T.H. Ce.—In our article on The Dynamo Business 
at the Close of 1902 (p. 85, January 16th), we remarked that the 
B.T.H. Co. " will also presently be in & position to manufacture at 
Rugby ай! that they require." Our readers are, of course, aware 
that the emphasis should be laid on the word “all,” for as we 
showed when we described the Rugby works recently, the company 
has been manufacturing there for some time past. The factory is 
in full swing, employing over 800 hands, and the manufacturing 
facilities are being extended to meet the growing demand. 


American Electrical Exports.—The value of the elec- 
trical plant and apparatus exported from the United States during 
November last is returned at £142,432, as compared with only 
£110,534 in the corresponding month of 1901. The largest indi- 
vidual customer was Great Britain, which was responsible for 
£33,669 of the total. 


Combined Petrol Motor and Dynamo.—The Wolseley 
Tool and Motor Car Co., of Adderley Park, Birmingham, are intro- 
ducing a combined 4-н.р. petrol motor and dynamo for electric 
lighting purposes. Combinations of this kind are largely used in 
France, and we are glad to see that attention is now being given to 
them in this country. 


Bankruptcy Proceedings.—A meeting of the creditors 
of John Fredk. Worthington and Gerald Nuttall, trading in co- 
partnership under the style of J. Worthington & Co., at Foundry 
Works, Foundry Street, Hanley, as electrical engineers, was held 
at Stoke on Friday last. Mr. T. Bullock (official receiver), pre- 
sided. The statement of affairs filed by the debtors, placed the 
gross liabilities at £1,319, and the net assets £1,810. Debtors 
alleged losses on contracts as the canse of their failure. The 
Official Receiver said the receiving order was made as far back as 
August 11th on a creditor’s petition, the act of bankruptcy being the 
execution of a deed of assignment by the debtor. Notice of appeal 
against the receiving order was made, and an order to stay pro- 
ceedings in this court was made on August 28th. The appeal was 
heard on December 15th, and dismissed. The statement of affairs 
which had been lodged, instead of showing : deficiency, as was 
usually the case, showed a surplus of £537 188. 8d., therefore, if the 
debtors' statement was correct, the creditors would not only get 
203. in the £, but the debtors would have a substantial sum for 
themselves. The creditors numbered 74, and the Official Reoeiver 
asked if there wasany offer to be made. If the estate was worth the 
sum estimated, there was no reason why the debtors should be 
adjudged bankrupt. The debtors’ solicitors both said they had no 
offer to make. The Official Receiver said the absence of auy offer 
rather threw doubt on the accuracy of the statement. A creditor 
said he did not think the estate would realise theamount put down, 
and it was mentioned that at a meeting which had been held, 
it was suggested that 108. in the £ would be the sum it would 
realise. The sum of £1,200 was now mentioned. The debtors 
were adjudged bankrupt by resolution, and Mr. C. T. Appleby, 
chartered accountant, Birmingham, was appointed as trustee. The 
committee of inspection was appointed as follows:— Messrs. S. 
Gratrix, Jun., & Bros., Ltd., Manchester; Messrs. W. T. Glover and 
Co., Ltd., Manchester; and Mr. C. N. Newton, of Newton Bros., 
Derby. As regards the separate estates, Mr. Bullock said nothing 
would be derived from Mr. Nuttall's private estate, but it would 
appear that there would be about £170 from Mr. Worthington's 
private estate to come for the benefit of the creditors. 


Football.—4A football match was played on Saturday last 
at Blackburn between the N. T. Co.’s technical staff of Blackburn 
and Burnley. The Burnley men proved the victors by 5 goals to 2. 
Later the teams partook of a spread, and towards 10 p.m. a most 
enjoyable social gathering ended. 


Travelling Electric Lights.—Mesers. Thos. Laurie & Co., 
electricians, Falkirk, have just fitted up the works of the London 
Scottish Foundry, Ltd., London, with the electric light on their 
patented travelling electric light system. This firm is also busy 
with extensions at the Saracen Foundry, Glasgow (Messrs. Walter 
McFarlane & Co.). 


Delagoa Bay.—4A prospectus has been placed before the 
ublic this week by the Delagoa Bay Development Corporation, 
Iu. inviting applications for 54,000 £5 shares for purchasing and 
carrying on certain undertakings in Loureny>) Marques and else- 
where. The telephone system of Lourenço Marques, and 7 miles 
of electric tramways are parts of the company's schemes. 


Books Received.—“ Annual Report of the Smithsonian 
Institution for 1901.” Washington: Smithsonian Institution. 1902. 

“Subject List of Works on General Science, Physica, Sound, 
Music, Light, Microscopy and Philosophical Instruments in the 
Library of the Patent Office.” London: The Patent Office. 1902. 6d. 

"Bulletin of the United States Fish Commission.” Vol. xx., 
parts L and П. Washington: The U.S. Commission of Fish and 
Fisheries. 1902. 

“ Hazell's Annual for 1903.” ‘Edited by W. Palmer. London: 
Hazell, Wateon & Viney, Ltd. 1903. 

„Design of Dynamos.” By 8. P. Taompson. London: E. & F. N. 
Вроп, Ltd. 1903. 12s. net. 

“Тһе Slide Rule.” By R. G. Blaine. 
Ltd. 1903. 2s. 6d. 

* Ralender fur Elektrochemiker fur 1903." By Dr. A. Neuburger. 
Berlin: M. Krayn. Mk. 4. 

* Electricity as Applied to Mining." By A. Lupton, G. D. 
Aspinall Parr, and H. Perkin. London: Ciosby Lockwood and 
Son. 1903. 9s. net. 


London: E. & F. N. Spon, 


The Crystal Palace Motor-Car Show. — At this 
exhibition, which opens to-day, the Electromobile Oo., Ltd., of 
London, has on view a new “1903 " type of electric carriage, whose 
main features are its straight chassis and underslung interchange- 
able battery. In order to reduce the cost of construction, the com- 
pany hasevolved one type of chassis suitable for all of its town 
vehicles. No doubt all electrical visitors to the show will make a 
point of seeing this exhibit. 


Belliss Engine Contracts.—The following sub-con- 
tracts have been let to Mesars. Belliss & Morcom :—By the General 
Electric Co. (1900), Witton, three 110-H.P. engines for direct 
coupling to G.E.C. dynamos for the Central South African Rail- 
ways; by the Allgemeine Elektricitäts Gesellschaft, two 1,000-н.р. · 
engines for direct coupling to A.E.G. dynamos at Sunderland ; by 
the Electric Construction Co., Ltd., one 370-н.р. engine for direct 
coupling to E.C.C. dynamo for the Blackheath and Greenwich Dis- 
trict Electric Light Co.; by the British Westinghouse Co.,Ltd., 
three 300-H.P. engines for direct coupling to Westinghouse dynamos 
for Western Australia. Messrs. Belliss & Morcom have also re- 
ceived a contract from the Admiralty for one 90-Н P. engine coupled 
direct to a Siemens dynamo, mounted on a trolley carriage by 
Messrs, John Fowler & Co., Ltd., for the Chatham Naval Barracks; 
and for two 300-H. . engines direct coupled to Lancashire Dynamo 
and Motor Co. 's dynamos for the Lourenço Marques Tramway power 
station. 


Catalogues,—An illustrated pamphlet of electric cranes 
of various types, stocked by Mressrs. HERBERT Morris & Basterr, 
LTD., of Loughborough, has been sent to us. 


Messrs. Ernest Scorr & Mountain, LTp. have sent us a 
number of their illustrated lists describing some recent mining 
plants which have been installed by them. No. 29 details the 
generating motor and pumping installation of the Ocean Coal Co. at 
Treorchy, R.8.0.; No. 30, plant of somewhat similar kind supplied 
to the Frodingham Iron and Steel Co.: No. 42, an ic 
pamping plant installed for the Ashington Coal Co., in Northumber- 

nd; No. 43 gives full information relating to a larger under- 
taking carried out for the Port Talbot Iron and Steel Co., in South 
Wales, including а 550-1. P. engine driving two 150-x w. continuous- 
current generators by ropes, and a large number of motors for 
various driving purposes ; and No. 46, particularising their pumping 
machinery put in at the South Skelton mines of the Clay Lane Iron 
Co. Messrs. Scott & Mountain have just secured an order from the 


. Bouth Wales Anthracite Coal Co. for a complete electric pumping 


and hauling plant. The installation will comprise an 165 їн. 
horizontal engine of the long-stroke type, a Scott & Mountain four- 
pole generator to give an output of 75,000 watts, the E.M.F. being 
500 volts and the speed approximately 650 revolutions per minute. 
The motors to be supplied include one 42-н.р. four-pole motor for 
operating a main rope haulage gear to draw trucks at a speed of 
about five miles hour, the inclination against the load being 
1 in 7. There will be a S. & M. three-throw mining pump, fitted 
with rams 7 in. diameter by 9 in. stroke, to deliver 150 gallons per 
minute, against a head of 340 ft. This pump will be driven by belt 
from а four-pole motor, constructed to give out 25 н.р. (450 volta). 
A centrifugal pump is to be supplied to deliver 40 gallons per 
minute, against a head of 50 ft., driven direct by an 8 н.р. enclosed 
motor, which is to be mounted upon an extension of the pump 
bedplate ; also a vertical three-throw ram pump to deliver 20 gallons 
per minute, against a head of 100 ft. This pump will be driven 
through machine-cut spur geur by a 3 H.P. enclosed type motor, and 
the pump and motor wil be mounted together on a trolley bed- 
plate, complete with wheels for easy transit in the pit. There will 
also be a portable two-throw ram pump, to deliver 40 gallons per 
minute, against a bead of 100 ft., driven by a 3 н.р, enclosed 
motor. The motor will drive tne pump by belting, and the pump 
and motor wil be mounted upon & combination bedplate, fitted 
with wheels for easy transport in the pit. Switchboard, and 
stopping and starting devices, are included in the contract. 


Of all the wall calendars which have come to our hands this year 
—and they have been far more numerous than usual—the most 
artistic is that of the CHRISTENSEN ENGINEERING Co., of Milwaukee. 
Its most attractive feature ів a beautifully coloured copy of Ty ler's 
painting, Moonlight Sail,” let in above the monthly calendar 
slips. 


A useful catalogue of porcelain goods, with a large number of 
outline drawings of all kinds of insulators and switch parts, also 
prices of same, has come to hand from Ковевт HANKE'S NacH- 
FOLGER. The present proprietor of these factories, at Ladowitz, in 
Bohemia, took them over in 1896, and the business is now divided 
into three separate departments—(1) ivory porcelain, (2) majolika, 
(3) electro-technical. 

An illustrated catalogue has been issued by Messrs. G. STRAUS 
AND Co., Lrp., giving many illustrations and diagrams of the 
“Fafnir” motor engines, speed gears, axles and accessories, as 
manufactured by the Aix-la-Chapelle Steel Works, for whom they 
act as sole agents for England and the Colonies. The engines listed 
range from 14 н.р. to 16 H.P., and the works are at present engaged 
upon & four-cylinder 20-H.P. engine, which they hope to be able to 
place upon the market in a very short time. The catalogue gives 
dimensions, and contains some information to enable the car-builder 
to put the Aix-la-Chapelle goods in the most advantageous working 
order to build an easy car. Motor engines for stationary use are 
also included, a petrol motor engine being shown coupled to a 
dynamo for electric house-lighting plant. We are informed that at 


— . —— ——E—Ä—Ä——— 


184 


the Crystal Palace automobile show, which opens to-day and closes 
on February 7th, Messrs, Straus will have specimens of all these 
goods on exhibition. 

The GENERAL ELEOTRIC Co. (1900), Lro., has issued a catalogue 
of some special lines of electric light tixtures which are not included 
in its current list, and which are to be cleared out quickly at low 
prices. 

The ВївмїнонАм ELECTRICAL FiTTINGS Co. has sent us a set of 
its sheets particularising and pricing its Clip type fuseboards, fuse- 
bridges, Johnson's safety distribution board, H.V. main switches, 
cut-outs and ceiling roses. The lista are bound up in such a manner 
as to allow of the easy addition of any other lists that the com- 
pany may issue later. Copies of the catalogue will be sent on 
application. 

A handy “ Daily Memory Jogger,” to keep on the desk for jotting 
down appointments, has been sent out by Mxssnus. FLEMING, 
Birksy & GoovaLL, Lro., of Halifax. There is one tear-off sheet 
for each day. 

Circular No. 1,027 of the GENERAL ELECTRIC Co. (1900) describes 
several of their small specialities, including the new tandem 
„Adelphi“ switch, cut-out and switch for tramway lighting circuits, 
* Stanley " electric bell, &c. 

Mussrs. SrTEGMANN & Co., of Clapham Junction, S. W., have issued 
a wall card calendar of striking design and colouring. 

The STIRLING BoILEB Co., of U.S.A. (Deansgate Arcade, Man- 
chester), have sent us one of their handy little desk calendars with 
changiug days and montha. 

From Messrs. H. G. SKELTON & Co., of Finsbury Pavement, we 
have received a catalogue giving details respecting the advantages 
and uses of their Differdange rolled steel beams with broad flanges. 

A small reprint circular relating to the roll-drop commutator 
segments has come to hand from the Forest City ELECTRIC Co., of 
Manchester. 

Messrs, MATHER & PLATT have issued in their usual excellent 
style а new list of their multipolar dynamos. The frontispiece 
shows one of the 750-K w. steam sets at the Salford station. 

Messrs. Jackson Ввов., electrical engineers, of Plaistow, have 
sent us a wall calendar for 1903. 

We have received a calendar from the LUNKEN VALVE Co., of 35, 
Great Dover Street, S. E., which should prove useful in large ‘offices, 
&c., on account of its particularly bold figuring. 


Trade Announcement,—Messrs. Home & Rowland, of 
Troughton Road, Charlton, S. E., are circularising the trade 
respecting their arrangements for undertaking repairs to dynamos, 
motors, polyphase and all classes of electrical machinery and 
apparatus. They make a speciality of rewindings to suit altered 
voltage, frequency, and other conditions. 


ELECTRIC LIGHT AND POWER NOTES. 


Antwerp.— In consideration of a concession granted by 
the Antwerp Communal Council to the Antwerp Electric Tramways 
Co. to run an overhead system through the principal streets of the 
city, the tramway company has agreed to light the main arteries of 
the town with electricity. There will be in all 150 arc lamps of 
20 amperes each. 


Asylum Lighting.—The Visitors to the Lindsey, Hol- 
land, Grimsby and Lincoln Asylum on January 22nd decided to 
have the electric light installed at the Asylum at Bracebridge 
Heath. The estimated cost of the plant is £4,500, and the annual 
cost of working and repaying principal and interest £683 5s. For 
thie 1,100 lamps will be supplied. Last year the gas bill amounted 
to £593. 


Barnstaple.—The new electric lighting works is situated 
opposite the entrance to the Cattle Market. The foundations have 
had to be of great strength in order to guard against any encroach- 
ment by the River Taw. The demand made on the works will, 
temporarily, be comparatively limited, but provision in the way of 
machinery has been made for lighting the whole of the borough. 
There are three single-acting three-crank compound engines, each 
of 220 H.P., coupled direct to dynamos of 125 xw. each. The 
switchboard consists of an enamelled slate slab on a steel frame. 
A travelling crane, capable of lifting 5 tons, has been provided. 
There are 230 accumulators, which will be able to light the town 
for over an hour in an emergency. There are thiee water-tube 
boilers, each of 1,570 aq. ft. heating surface, and an economiser of 
120 pipes, superheaters being provided, by means of which a tem- 
perature of 500° F. can be attained. The boilers can be fed either 
with a Hall's compound pump or with injectors, The compulsory 
area will be supplied with electricity by means of dialite cables laid 
underneath the pavements in wood troughing run in solid bitumen. 
Light is to be furnished by eight arc lamps, each of 2,000 c.P., and 
each bracket will have two Nernst lamps. The Council's consulting 
engineer is Mr. W. H. Trentham, of Westminster. 'The sum of 
£21,660 was borrowed for the carrying-out of the scheme, and the 
contracts were within the original estimates. 


Bath,—Next Tuesday the local authority will consider 
the E.L. Committee’s recommendation to apply for power to borrow 
£50,000, as follows:—For carrying out Mr. Manville's recom- 
mendations, £43,226 ; for excess of expenditure upon capital, 
41,032; for extensions of mains during the next three years, 45,742. 
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Birmingham.—The Corporation Electric Supply Com- 
mittee recommends the T.C. to apply for loans of £11,500 for 
additions to the plant, &c.; £3,000 for services, &c. ; and 42, (00 for 
meters. 


Brussels.— Last week we announced that the Brussels 
Communal Council had decided to construct a new central power 
station, and to organise a prize competition for the plans of the 
proposed station. We understand, however, that at the last moment 
an offer hag been made by the Brussels Electric Tramways Co. to 
supply the necessary electricity for lighting the town, at & price 
considerably lower than that which would be possible in the event 
of the Communal authorities laying down new plant. The tram- 
way company's new stations are capable of furnishing all the power 
necessary, and in virtue of tbe convention of 1899, these stations 
will become the property of the town in 1945. The Lighting 
Committee has promised to carefully consider the matter. 


Buckinghamsbire.—The County Council has lodged 
with the B. of T. objections agsinst the Uxbridge and District 
Electric Light Co.'s application for a prov. order to supply various 
places in the county. The Council objects to a large area being 
added to the company’s area of supply without any part of it being 
scheduled for compulsory works within a given time. This, it is 
urged, is unfair to other companies or local authorities. Another 
objection is that the character of the proposed additional area is 
not at the present time such as to justify the powers sought 
being given. 


Cardiff.— During the past 12 months 25,000 new lamps 
have been connected, and 230 new consumers have been added. Mr. 
Arthus Ellis has reported that in the quarter ending Decemb:r 
31st, half a million units of electricity had been sold, which 
equalled half the sale during the previous 12 months. The total 
cost of production per unit was 14d., and this cost included the 
repayment of loan charges, which amounted to more than £7,000 
per annum. ‘The average price per unit for the year was 3:1. 


Carnarvon.—A meeting was held on the 21st inst. to 
consider a scheme by Mr. Chas. H. Rees for supplying the town 
with electricity, providing he could get local support. 


Cheltenham.—The T.C. is seeking powers to trade in 
electric apparatus for hire, including electric light fittings, &c., and 
to wire and fit up such apparatus. 


Cheshire.— The T.C. has considered the Bill promoted 
by the North-Western Electricity and Power Gas Syndicate, and 
has adopted a recommendation that it should be petitioned against, 
with a view to excluding (except with the consent of the Corpora- 
tion) the city of Chester from the powers sought by the Bill. The 
Bill has also been the subject of & conference between representa- 
tives of the Flintshire County Council and the local authorities of 
the districts which lie within the prescribed area of supply in 
North Wales. The scheme is favourably regarded by the great 
bulk of the inhabitants, and especially by small manufacturers in 
districte where little or no chance exists of its advantages being 
provided locally; and this feeling was reflected by the conference 
at Mold. As regards Cheshire it was stated there was no intention 
on the part of the County Council to oppose the Bill, but a petition 
would be presented in order to give the Council a /ocus standi, and 
to ensure the insertion in the Bill of protective clauses. In the end 
it was resolved that similar action should be taken on behalf of the 
Flintshire County Council, the urban and other district councils 
being invited to join in the petition. 


Dingwall.—The T.C. has formally agreed to the intro- 
duction of the electric light. 


Dover.—O wing to the unwarrantable attacks made by 
certain members of the T.C. on the undertaking of the Dover Elec- 
tricity Supply Co., the secretary, Mr. W. J. Broad, has informed the 
Council that if the Corporation sees any cause to regret the bargain 
it has made in its contract to purchase the undertaking, the 
directors are willing to recommend their shareholders to abrogate 
the contract for sale, on being reimbursed the expense to which the 
company has been put by the negotiations and agreement. The 
T.C. has referred the matter to the Electricity Committee. The 
company's offer has caused astonishment to those who opposed the 
purchase of the undertaking. 


Eccles.—The L.G.B. has sanctioned the raising of а 
loan of £22,115 by the T.C. for the extension of the electricity 
works so as to Supply energy to the tramways, and the extension of 
cables. 


Edinburgh.—The Electric Light Committee of the T.C. 
has recommended the acceptance of estimates for a dynamo, engine, 
and boilers for the McDonald Road Station in order to be in a 
position to supply the prospective demand of next winter. The cost 
is estimated at about £7,000. 


Enniscorthy.—The Wexford C.C. has approved of the 
proposed application to the Commissioners of Public Works for a 
loan of £2,100 for the purchase of Kilcarbery Mills, to put down 
plant for the electric lighting of the Enniscorthy District Lunatic 
Asylum, and a loan of 44, 400 for the purchase of machinery. 


Falkirk.—The electric light works, which are expected 
to be opened next month, are situated on an extensive site in the 
southern portion of the burgh, sufficient ground having been acquired 
for future extension. The boilers, which are of the dry-back marine 
type, supplied by Messrs, George Sinclair & Co, Leith, generate steam 
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ata pressure of 165 lbs. ; a feed pump by Messrs. Hall & Sous, and 


injectors are provided. In the engine room are three sets of high- 
speed engines by Messrs. Belliss & Morcom, Ltd., of 150 н.р. each, 
coupled to dyramos by Messre. Mavor & Coulson, Glasgow, of 
100 Kw. each, and provision has been made for laying down another 
set. There are also two motor-generators for charging the battery, 
and a balancing transformer; these have been supplied by the 
International Engineering Co, Belgium. The switchboard has been 
erected by Messre. Johnson & Phillips, London. There are two 
batteries of 128 cells each, supplied by the Electric Power Storage 
Co, London. The cables, which have been supplied by the 
Callender Co., London, are triple concentric, paper-insulated, and 
vulcanised- bitumen covered, and at present four feeders are laid in 
Sykes conduite. For lighting the streets there are 35 arc lamps, 
and each post has been fitted with two incandescent lamps for use 
after midnight. ‘The arca were supplied by Mesars. Crompton & Co., 
London. The feed heater is of the Joseph Wright type, and the 
economiser was supplied by the Clay Cross Co. The estimated cost 
of the undertaking, including plant, was £25,000. Mr. John 
McMillan is the resident electrical engineer, and Messrs. Barstall 
and Monkhouse, London, are the consulting engineers. The charge 
for lighting is 6d. per unit, and for power 2d. 


Faversham.—As the Kent Electric Power Co. will not 
apparently be in a position to supply electricity next winter, the 
T.C. has decided to renew its application for sanction to a loan to 
carry out its prov. order, and establish electricity works. 


Gillingham (Kent).—The U. D.C. has offered to supply 
electricity to the New Naval Hospital at 7d. per unit for the first 
hour per day, and 24d. per unit afterwards, on a three years’ agree- 
ment. 


Glasgow.—The Clyde Trust officials have arranged to 
conduct a series of experiments with an electric light life-saving 
hook, which is the invention of a Pollokshields man named 
McKenna. The apparatus consists of a long pole, with a hook and 
an electric light at the outer end, the object of the illuminant being 
to locate the whereabouts of a person who may have fallen into the 
river in the darkness. | 


Hebburn.—The town will shortly be lit by electricity, 
the number of lamps employed being between 500 and 600 at £2 5s. 
esch per annum. Electricity is to be supplied by the Northern 
Counties Electricity Co. 


Kent.—The Kent Electric Power Syndicate, Ltd, has 
decided to withdraw its tramway Bill for the proposed Maidstone, 
Rochester and Gravesend Tramways, but the Chatham and District 
Ligct Railway is to be carried out. 

The Syndicate has obtained the consent of the Sevenoaks, 
Sittingbourne and Milton authorities to its B. of T. application 
for those districts, and is also applying for provisional orders for 
Bromley, Strood, Deal, Sandwich, Walmer and Estry. 


Kingston, Jamaica.—In connection with the appli- 
cation to the Privy Council of the West India Electric Co., Ltd., 
to light Kingston with electricity, the Government is now appointing 
. agentleman to inquire into the application. 


Liverpool.— The Electric Power and Lighting Com- 
mittee has framed the sut joined resolutions: ‘That the Council 
be recommended to adopt tliv following principle in dealing annually 
with any surplus profits of tLe Electric Supply Department: That 
until the reserve funds amount to the limit fixed by the Bcard of 
Trade of 10 per cent. on thc capital expenditure of the undertaking, 
any sum not exceeding 1 үзг cent. on the capital expenditure be 
added to the reserve funds; two-fifths of any profits in excess of the 
above sum to be added to the reserve funds, and three-fifths to be 
used in aid of rates. That the sum of £10,000 be transferred to 
reserve fund, £11,386 9з. 8d. to the renewal fund, and £12,029 to the 
general rate." 


Llanelly.—After considering the Bill of the Carmarthen- 
shire Electric Power Co. for electric lighting and traction in the 
county, the U.D.C. has appointed a deputation to approach the 
company and endeavour to secure the adoption of the whole of the 
Council's contract with the British Insulated Wire Co. in the Bill. 
The Council obtained a prov. order—the oldest in the kingdom—in 
1891, and eat on it till recently. The Council had, however, 
entered into a contract with the British Insulated Wire Co. for 
electric lighting and traction in the town and in the suburbs of 
Pwll, Liwynhendy, and Felinfoel, and it was thought unwise to 
oppose the Bill, as it was stated that the Carmarthenshire Co. was 
formed at the instance of the British Insulated Wire Co. 


London.—At the Surveyors’ Institution, Westminster, 
the arbitration proceedings between the Metropolitan E.L. Supply 
Co., Ltd., and London County Council were resumed recently, the 
latter body having compulsorily acquired the company's Sardinia 
Street works aod plant for the Strand improvements. The umpire 
was Sir John Wolfe Barry, and the arbitratore, Sir Frederick 
Bramwell, Bart., for the company, and Mr. Andrew Young, F.S.I., 
for the County Council. For the company Sir Wm. Preece 
estimated that a sum of £151,600 would be required for plant for 
the new works, at the rate of some £37 per Kw., 500-Kw. unita being 
proposed. Mr. S. Z. de Ferranti approved of the prices mentioned. 
Mr. Stanley Peach, F. R. I. B. A., for the company, estimated the cost 
of buildings, exclusive of compensation for ancieut lights or uuder- 
pinning adjacent property, fur a capacity of 4,000 Kw., at £153,700. 
After some further discussion as to the area of land available, and 
the ultimate intentions of the Council in regard to the adjoining 
property, a proposition to sink the building 32 ft. deeper into the 


ground, and so avoid interference with ancient lights, was 
dismissed on account of the cost. Further evidence on behalf of the 


company was given by Mr. Wm. Lawrence, contractor, Mr. Chas. 


Reilly, F. R. I. B. A., and Mr. Leslie R. Vigers, F. S. I, and the inquiry 
was then adjourned.. 

BrzPNEY.—Mr. Arthur Wright, consulting engineer, in a report 
presented to the Borough Council last week, said: "In the early 
stages of an electricity supply undertaking, one large consumer, 
provided he uses his demand for the equivalent of 365 hours per 
annum, is cheaper to supply than a large number of small con- 
sumers with an equivalent demand. Up to the fourth or fifth year 
every additional unit sold helps to reduce the average cost per unit, 
aud obviously, therefore, the large consumer has a greater effect 
upon the reduetion in the average cost than the smaller consumer. 
Further, the capital outlay on service lines and meters is propor- 
tionately less, and the amount of clerical work and accountancy work 
involved is also reduced. In order, therefore, to retain several large 
consumers whose loss at the present time would certainly involve 
increasing the average cost of supplying other consumers, І recom- 
mend that a discount be allowed do all consumers whose annual bill 
exceeds £100." It was resolved t uat to all consumers whose annual 
bill exceeds £100 in respect of any one premises a discount of 20 
per cent. on the excess only over the £100 shall bo paid, provided 
that such consumers shall have consumed and paid for at least 18 
units per aunum per 8 ОР. lamp or its equivalent demanded. 

BERMONDSEY —The electricity supply failed on the 7th inst. from 
11.15 p.m. to 11.30 owing to a short circuit on the distributing main. 
The defect was found to have taken place close to one of the trees 
recently planted by the County Councilin the Bermondsey New 
Road, the cables being evidently damaged by the workmen when 
excavating. 

FuLHAM.—The Electricity Committee is inviting tenders for the 
erection of a building to contain ‘transformers of 600 aggregate 
horse-power. A power and lighting main is to be laid in 
Townmead Road, capable of supplying from 500 to 600 F. P., 
and the necessary transformers are to be obtained as required 
at a cost of about £4,000. Messrs. Fielding & Platt are to 
supply a 40-в.н.р. Bruce Peebles two-phase alternating motor, with 
details therefor, at £140. 

HaxMPSTRAD.—Btatistics presented to the Lighting Committee by 
the engineer show that for the nine months ended &t December the 
number of 8-0. . lampe connected was 22,379, as compared with 
19,623 in 1901; the number of consumers was 417, as compared 
with 384. The top load of 2,140 Kw. was reached on December 
15th, as against 1,810 Kw. on Christmas Eve, 1901. 


Longton.—The T.C. has resolved to oppose the Bill 
promoted by the North-West Electricity and Power Gas Co. 


Ludiow.—The B. of T. has refused to consent to the 
Corporation selling its electric lighting prov. order to a local com- 
pany for £225. The Council will have to act under the prov. order, 
failing which it will be revoked by the Board. 


Manchester.—Prof. Kennedy has now agreed to report 
on the aífairs of the Electricity Department. The inquiry 
is beiug conducted in private. At meetings of the City Council 
the present chief engineer has been held responsible for the 
provision of superfluous plant. On the other hand, the Elec- 
tricity Committee maintains that the provision made is more 
than justified by present and prospective requirements. On this 
disputed point, and on the general administration of the depart- 
ment, Prof. Kennedy will deliver an impartial judgment. Those 
on the spot best able to judge hold that it is better to have a margin 
of power available, in order to cope with the demand which may 
arise for electrical energy in and around this great manufacturing 
centre. The increased demand forlight and power with private 
consumers, together with the requirements of the tramway system, 
when fully developed, will, it is believed, fully balance the 
supply available. In the past the fault of the department has been 
that it has been unprepared for emergencies, and this has lost the 
electrical contractors and manufacturers a considerable amount of 
work in this country, as most of the contracts for large generators 
and machinery have gone abroad, owing to urgent delivery being 
essential. Thanks to its policy of panic, it appears that the Com- 
mittee has overshot the mark. The pendulum phenomenon is a 
common feature of politics, but there is no place for it in the pur- 
chase of electrical machinery, and it is to be hoped that in the 
future Corporations endeavouring to conduct big businesses of this 
kind, and their advisers, will keep their heads and give their 
fellow-countrymen a chance. 


Mexico.—The project for the supply of electrical energy 
to the City of Mezico, to which we recently referred, is in the 
hands of a number of Canadian financiers, who have obtained a 
liberal franchise from the Mexican Government, controlling 80,000 
available water horse-power, which, it is hoped, will be fully deve- 
loped in four years. The capital ia $12,00),000, of which the 
greater part has already been subacribed. : 


Newton Abbot.—The U.D.C. is considering the proposed 
agreement between the Council and the Urban Electric Supply Co., 
Ltd., for lighting the public lamps with electricity, and has 
received a report thereon from Messrs. Handcock & Dykes, con- . 
sulting engineers, 


Totteuham.—4At the District Council meeting last week 
the E ectric Lighting Committee recommended that Mr. W. C. C. 
Hawtayne, the electrical expert engaged by the Council, should, 
in conjunction with the engineer, prepare an estimate of the coat 
of electrically lighting the High Road and 26 other streets in the 
parish. The report was adopted. | 
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Northfleet.— A curious dispute has arisen relative to the 
lighting of the tramway depót. The tramway company obtains 
power for the trams from the Gravesend Corporation, and from this 
the depót, which is in Northfleet, is lighted. Tne U.D.C., which 
possesses its own prov. order, but has not yet cxercised it, objects 
to electricity being supplied to Northfleet for lighting purposes 
from Gravesend. As the Council is not sure of its ground, the 
matter has been deferred. 


Penge.—The U.D.C.. having received à memorandum 
from the Blackheath and Greenwich Electric Light Co. explaining 
the intentions of the company with regard to the proposed lighting 
by electricity of Penge, has decided not to approve of the proposals 
of the company. The latter offers to supply energy at 23d. per 
unit as against 3d. offered by the Lewisham Oo., but the offer is 
accompanied by conditions which tne Council cannot accept, espe- 
cially in view of the more favourable terms which it hopes to get 
from the Beckenham U.D.C. 


Perth.—The electrical engineer has proposed that the 
T.C. should increase its plant to the value of £3,000, to meet the 
increased demand for light next year, and that additional plant to 
the extent of £2,000 should be laid down for the supply of the 
tramways. The Council sent back the first proposal 'for a detailed 
report, and the second suggestion was deferred for the consideration 
of the Tramway Committee. 


Portugal.—The Diarw «el Governo contains a decree 
approving & contract entered into between the Municipal Council 
of Cintra and the Cintra and Praia dos Macas Railway Co., for the 
electric lighting by the latter of the city of Cintra. 


Rosario.—A River Plate exchange says that the Rosario 
Electric Co., Ltd., has applied tothe Finance Minister for permission 
to import all its machinery, dynamos, cables, &c., duty free. 


St. Helens (I. of W.). — The offer of the St. 
Helens Electric Light and Power Co. relating to the lighting of 
Seaview and Springvale was recently accepted, subject to an agree- 
ment being first approved by the Oouncil. 


Skegness.—The U. D.C. has received from a private 
company a proposal to provide electric lighting for the town, by 
leasing the Council's prov. order for & period of 42 years, the 
Council to have the option of purchase at the end of 21 years, and 
each subsequent flve years. Electricity would be suppiied for 
public lighting at £2 per annum for each lamp of 16 c.P.; to busi- 
ness premises at 3d. per unit, and to private houses at 2d. Fuller 
particulars of the scheme are to be submitted to the Council. 


Somerset Electric Power Bill.—A largely attended 
meeting of representatives of county authorities affected by the 
Somerset and District Electric Power Bill was held on Thursday 
last at the Grand Hotel, Bristol. The Bill was discussed, and a 
resolution to oppose the Bill in its present form adopted. 


Southend-on-Sea.—T wo of the principal streets of the 
town, together with the Sea Front, are to be lit by electricity at an 
annual cost of £529 12s. 6d. 


Walsall T.C.—It will be necessary during the coming 
year to increase the plant for next winter's load, and the committee 
recommends that application be made to the Local Government 
Board for its sanction to a loan of £14,500, in addition to the 
loan of £10,050, for which the Council last directed application 
to be made. 


West Australia.— The Boulder T.C. has agreed to 
grant & lease for the supply of electric power in its area to the 
Kalgoorlie Electric Lighting and Power Corporation. 


ELECTRIC TRACTION NOTES. 


Bromley.— The scheme of electric tramways for Bromley, 
to connect with the system decided on for Beckenham, and through 
it with the Croydon tramways, has been dropped. The Bromley 
U.D.C., after a long and careful consideration of the scheme, 
decided to come to terms with the B.E.T. Co., and the necessary 
agreement was signed and sealed. Everything was apparently 
settled, but now the B.E.T. Co. has written to the Bromley Council 
to the effect that the negotiations must be considered at an end. 
The Council, therefore, had no alternative but to rescind the reso- 
lution they had passed, and to cancel the seal which had been 
nttached to the agreement. In Bromley, the action of the com- 
pany is very warmly criticised. 


Cardiff.—At a meeting of the Corporation Tramways 
Committee on Friday, it was reported that the B. of T. had 
requested that each electric car should, within six months, be fitted 
with @ speed indicator. The electric engineer (Mr. Ellis) pointed 
out that no satisfactory indicator was on the market which the B. 
of T. would recommend, and the public would run greater risks if 
the driver kept his attention on an indicator instead of keeping his 
eyes always straight ahead. 

The Tramways Committee on 23rd inst. discussed the question of 
reconstructing the lines recently acquired from tbe Cardiff Tram- 
way Co. The borough electrical engineer was asked to report on 
the cost of the work. 


Croydon.—The County Council has at last decided to 
carry out the extension of the Croydon tramways from the present 
terminus in High Street, South Norwood, to the borough boundary 
at Penge, and the work will be proceeded with at once. The Tram- 
ways Committee recommended that Mr. E. W. Monkhouse, having 
had the over-sight, ag engineer, of the electrification of the borough 
tramways, should be appointed to take charge of the work at 
an inclusive fee of £150, but it was pointed out that the 
borough electrical engineer (Mr. J. Gray Scott) could do the work, 
thus saving the £150, and this part of the recommendation was sent 
back to the Committee. 


Durban.—Electric water-sprinklers were lately put on 
the streets of the town. The machines run on the tramway track, 
and water the whole of one side of the street at once, the jets 
having a range of about 40 ft. A single machine can do the work 
of at least half-a-dozen of the ordinary water carts. 


Gillingham.—4A letter has been received by the 
Gilingham Urban District Council (Chatham) from Mr. C. H. 
Merz, the engineer to the Chatham and District Li 56 Railways Co., 
pointing out with reference to the proposed extension of their 
tramway service from New Brompton into Rainham, that the 
County Council was asking the company to keep in repair the 
whole of the roadway and path where the rails ran. This, he 
pointed out, was a more severe condition than was imposed by the 
Act of 1870, and would entail such a heavy expense on the com- 
pany, that they might have to drop the whole scheme. The com- 
pany were now endeavouring to influence the County Council to 
reconsider its decision, and in this they were supported by the local 
authorities. They would, therefore, be glad if the Gillinghao 
Council would pass a resolution approving the scheme on tbe 
ground that it would be beneficial to the district. It was decided 
that the Council having given consent to the extension scheme, 
could go no farther. 


Glasgow.— In a letter to the Times, Mr. D. M. 
Stevenson criticises correspondence which has recently occurred са 
the subject of the Glasgow tramways accounts. Referring tc а 
statement which appeared in the (Glasgow Herald that increased 
working expenses and decreased receipts amounted to £29,000 for 4$ 
months ending October 18th last, he supplies the following figures :— 
For the period from June let to Saturday last, 17th inst., say 74 
months:—Car-miles run, 1903, 8,572,836; car-miles run, 19C., 
7,916,450; increase for 1903, 656,386. Drawings to January 17t", 
1903, £404,278 Os. 3d.; drawings to January 18th, 1902, £402,966 
13s. 4d.; increase for 1903, £1,311 6s. 11d. Passengers carried, 
1903, 110,217,928 ; passengers carried, 1902, 107,327,521; increase 
for 1903, 2,890,407 ; thus verifying a previous forecast as to the 
financial success of the undertaking compared with previous years. 
He also mentions that the revenue for 74 months averages 11:32d. 
per car-mile, as compared with 11:66d. in the previous year, which, 
taking into account the recent reductions in fares (some 25 per 
cent.), is considered eminently satisfactory. The car mileage is at 
the rate of 13,000,000 per annum, and after making allowance for 
working expenses, interest, sinking fund, depreciation (over 
£100,000), payment to the common good, amounting to 9:58d. per 
car-mile, an available profit margin of nearly 2d. per car-mile, or 
£94,250, remains. Mr. Stevenson deprecates the extravagant views 
of the Glasgow Tramways Committee in regard to depreciation, and 
further suggests the reduction of all fares above 1d. to that figure, 
justifying his views by the statement that the estimated margin of 
494,250 would have been reduced by а sum of £31,000 only, if his 
suggestions had been adopted. 

On Tuesday last Colonel Yorke, the Board of Trade 
inspector, went over the tramway extension from Springbarn 
to Bishopbriggs, Alexandra Parade to Riddrie, and Rutherglen 
Bridge to Shofield Soll. 


G.N. and Brompton Railway.—A claim for compensa- 
tion for two freehold houses at St. George’s Place, Hyde Park 
Corner, required by the Great Northern and Brompton and Picca- 
dilly Railway Co., and for depreciation of value of adjoining 
houses, was heard on 26th inst. before Mr. Under-Sheriff Burchell. 
£40,000 was claimed, buta settlement was arrived at, it being agreed 
that the claimants should receive £30,750 for the freehold of the 
two houses, and all their rights over adjacent land. 


Hounslow.—A L. G. B. inquiry was held here last week, 
says the Daily News, upon the application of the Heston and Isle- 
worth Council, for power to acquire lund compulsorily in order to 
widen Twickenham Road, Isleworth. Оп behalf of the Council it 
was urged that much danger to all traffic existed at the present time, 
owing to a service of 400 to 800 electric trams daily, increasing to 
1,000 ia summer. The rails were close to the kerbs ia places, and 
in others there was no path at all. Col. Yorke, the Board of Trade 
inspector, had described places on the road as dangerous, but the 
tramway company would not assist to widen them. The inquiry 
closed. 


Hollaad.—The Dutch Minister of Public Works has 
just granted the concession of the construction of an electric rail- 
way from Amsterdam to Harlem. The line must be completed 
within two years, The concession is for 50 years. 


Rochester.—The Kent Electric Power Co. have decided 
to withdraw their Bill for the proposed tramways to run from 
Rochester to Maidstone, and from Rochester to Gravesend. The 
Chatham and District Light Railways Co. have also promoted a like 
Bill, and it is understood that some arrangement has been come to 
in the matter. 

(Continued on page 191.) 
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. BOURNEMOUTH CORPORATION and laid by tue contractors, for Messre. J. G. White 
TRAMWAYS. and Co., who were responsible for the whole of the 

— — permanent way, overheid and conduit construction. Cross- 

(Concluded from page 149.) sections of the track on both parts of the tramways are 


Tue track of the Bour: emouth tramways ів, of course, the given herewith. The trolley track was laid on а bed of 
feature of special interest, as this is the only example of the concrete 6 inches thick, and the rail joints are made with 
combined trolley both fish-plates and 


and conduit systems sole - plates. The 
existing in this —— special work at 
country. The cost — aprovon — points and crossings 


of adopting tbe 
conduit system 
throughout would 
have been absolutely 
prohibitive, and we manganese steel. 

question whether The overhead 
the Corporation has | „©. | equipment includes 
done wisely in in- „„ — — р ___ both bracket arm 
stalling it on even = | — — and span wire con- 


was done by Messrs. 
Hadfield’s Steel 
Foundry Co., Ltd., 
with their special 


а portion of the Trolley lines Conduit lines — - — - —- Lines authorised but not constructed — — —— struction - sectional 
tramways ; not only Map or BOURNEMOUTH CORPORATION TBAMWAYS. steel poles are used, 
the capital outlay, | from 7 to 9 inches 


bnt also the cost of maintenance and renewals is increased, diameter at the base, 44 to 5} in. at the top, and 81 ft. 
and the liability to breakdowns and disorganisation is long. The bracket arms are of steel tapered tube, with 
certainly greater in the case of the conduit than in that of neat wrought-iron scroll work, and the poles are fitted with 


the trolley system. ornamental cast- 
There із а dis- iron bases, with the 
advantage also in : / Corporation’s arms 
the separation of 37 / in relief. Тһе 
the supply to the | ! 9 А | trolley wire is 


conduit from that double throughout, 


tothe trolley feeders, of 384 in. hard- 
though this is drawn copper. 
mitigated somewhat Arc lamps for 


by the use of a 
motor - generator to 
transfer power from 
one side to the 
other. Whether 
these drawbacks are 
compensated for by 
the absence of the 
alleged unsightly 
trolley wires or not, 
must remain a 
matter of opinion. 


public lighting are 
carried on certain 
of the poles, to the 
number of 83, the 
remainder being 
mounted on special 
cast-iron poles. 
The sections 
adopted for the 
conduit slot rails, 
yokes, conductorr, 


&c., are shown in 


The track is laid | mE | the figures on page 
toa gange of 8 VIEW OF OVERHEAD CONSTRUCTION. 190. The slot 


ft. 6 in. ; the total rails are 6 in. 
length of single track is 18 miles, of which the conduit deep, and weigh 60 lbs. per yard; over the greater 
section embraces 3 miles. Several of the routes are double- part of the route the conduit is under the inner 
track, but there are portions laid single, with turn-outs. A running rail, the car wheels running on the outer of the slot 


Wood Pavement, Macadam. 
SECTIONS OF TRACK ON THE TROLLEY ROUTES. 


considerable amount of street-widening was required to rails. The yokes are fixed at intervals of 3 ft. 9 in., the 

accommodate the double track, and the greater part of the intervening spaces being filled up with concrete moulded to 
conduit section consists of tracks laid in separate streets. form the walls and floor of the conduit, 6 inches thick. 

The rails weigh 100 lbs. per yard, and were supplied Manholes are provided at intervals of 120 ft., and catch- 
F 
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pits for drainage every 400 ft.; the latter are connected 
with the main sewers. The insulators are spaced 15 ft. 
apart, in recesses provided in the sides of the conduit. 

The normal dimensions of the conduit are 2 ft. 04 in. 
deep from the top 
of the slot rails 
and 14} in. wide 
inside; the yokes 
are 8 in. deep 
and wide, and are 
bedded in concrete, 
so that the maxi- 
mum depth overall 
is 3 ft. Ozin., and 
the extreme width 
has the same value. 
The width of the 
slot is 1 in. at 
the side, and 2 in. 
when the slot is in 
the centre, the 
larger value being 
required to accom- 
modate the flanges 
of the car wheels. 
The design em- 
ployed for the 
conduit,  plough, 
&c., closely re- 
sembles that used 
for the Paris side- 
slot lines carried 
out by Mr. A. N. 
Connett, who is 
also responsible for the design of the equipment of the 
Bournemouth conduit system; the details of the Paris 
installation were described by Mr. Connett in a paper read 
before the Institution of Mechanical Engineers in 1901, and 
abstracted in the REVIEW, Vol. 48, pp. 517 and 563. 

"The slot rails are bolted to the yokes, and are also stayed 
by short tie-rods to the onter horns of the yokes; between 
the alternate yokes the inner slot rail is also tied to the 
outer track rail. The construction of the joints in the slot 
rails is shown by the illustrations given below (p. 190). It 
will be noticed that the ** drip " is provided along the foot of 
the rail. 

The conductors are of steel, of T section, contact being 
made with their vertical surfaces ; the conductor rail weighs 
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WESTERN TERMINUS OF CONDUIT SEcTION, SLOT AT SIDE. 


224 lbs. per yard. The distance between the opposite faces 
of the conductors is 6 in., and the distance of their centres 
below the top of the slot rail 143 in. The rails are sus- 
pended from porcelain insulators, which are cased in iron 


TERMINUS OF CONDUIT SECTION AT HOTRC. METROPOLE, SHOWING SLOT IN 
CENTRE OF TRACK. 


and bolted by means of the casing to the slot rails. The 
pins projecting from the bases of the insulators are provided 
with adjusting nuts to regulate the height of the conductor 
rails, and means are provided also for adjusting the 
horizontal distance 
between their faces. 
At alternate in- 
sulators the ends 
of the rails are 
held in clamps 
forming the joints, 
and the latter are 
double-bonded. 

Special traps are 
provided at the 
termini of the con- 
duit lines, seven in 
all, for the removal 
of the. plough in 
changing over from 
underground to 
overhead work, and 
vice-versa, These 
are fitted with 
doors carried by a 
parallel-motion de- 
vice, во that they 
can be opened 
wide without re- 
quiring more than 
afew inches vertical 
head-room ; the 
mechanism is 
counterweighted so 
as to minimise the effort required to open them, and it is 
operated by means of a lever at the side of the track. 

Owing to the mechanical and electrical difficulties involved 
in the construction of crossings and junctions with the side- 
slot system, at all such points the slot is deflected to the 
centre, the rails being so arranged as to guide the plough 
antomatically into the centre withont interfering with the 
free running of the wheels. For this purpose the plough 


| ec Rev 


BSrpE SLOT CONDUIT IN COURSE OF CONSTRUCTION. 


carrier is so designed as to permit the plough to slide side- 
ways the whole width of the truck, on the system devised by 
Mr. Connett for the Paris lines, Special arrangements are 
made at the ends of the conductor rails to ensure that the 


~ 
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plough shall enter upon its proper path with ease and 
certeinty. 


(CHABNGM-0OvER SWITCH AND PLOUGH. · 


The plough is 
provided with cast- 
iron slipper blocks, 
supported against 
horizontel motion 
by links, and 
pressed outward by 
elliptical springs. 
It is raised and 
lowered by means 
of chains catried 
over pulleys, the 
bight of the chains 
being pulled in by 
a sliding block 
operated by a 
screw and travel- 


ling nut. The 
plough itself is 
shown, with a 


change - over 
switch, in one of 
the illustrations 
on this page, 
while others show 
the truck with the 
plough raised and 
lowered. The 


М лхімом TRACTION TRUCK, SHOWING PLOUGH-RAISING MECHANISM ; 
PLOUGH їн UPPERMOST POSITION. 


Peckham trucks, with a wheel base of 5 ft. 6 in. These 
cars have hand, rheostatic, and track brakes; the bodies 
measure 15 ft. 2 in. inside, and 26 ft. over the platforms. 

The electrical equipment is of the standard type of the 
British Westinghouse Co., who were the contractors for the 
cars, their 49B motor being used throughout. 

The contract for the cables for both lighting and traction 
was placed with Messrs. Callender's Cable and Construction 
Co., Ltd., who also supplied the section switch pillars, &c. 
There are 21 of the latter, of cast-iron, fitted with the 
necessary switch fuses, &c. There are also three special 
Bwitch boxes for the conduit section, in which both poles of 
the feeders are insulated. The section pillars are fitted with 
the General Electric Co.’s special Traction Telephones. 

The traction feeder cables are of various sizes, paper- 
insulated and lead-covered, and are drawn into stoneware 
ducts of Doulton and Jennings make. There are two 
return feeders from the track, each of 1 sq. in. cross-section ; 
pilot and telephone cables are also provided. It is interest- 
ing to note that the specifications called for tests with 4,000 
volts alternating, after the lead had been stripped off and the 
cable soaked in water. The final test applied after the cables 
were laid in place was with 2,000 volts alternating for 30 
minutes, 

The arc lamps are of the Brockie-Pell double-carbon 10- 
ampere type, run 11 in eeries, and fitted with split globes to 
facilitate trimming. There are in all 131 arc lamps, on six 
| circuite. The light- 
ing feeders are con- 
centric, of the same 
type as the traction 
feeders. 

The car shed 
adjoins the gene- 
rating station, and 
provides accom- 
modation for the 
whole of the rolling 
stock. It is fully 
equipped with 
heavy lathes, drill, 
wheel presses, &c., 
for dealing with all 
ordinary repairs and 
renewals. The depot 
comprises 7 sidings, 
the points and 
crossings for which 
(and for certain 
portions of the 
lines) were sup- 
plied by Messrs. 
Askham Bros. and 
Wilson, Ltd. 


operation of changing over is said to causc 
practically no more delay than is involved 
in placing a trolley wheel on the wire. 

The rolling stock comprises 20 bogie 
cars, capable of seating 30 passengers 
inside and 32 outside, and 18 single 
truck cars, seating 20 inside and 22 
outside. All the car bodies, which are 
of the double-deck type, were supplied by 
Мевегв. С. Е. Milnes, of Hadley. 

The bogie trucks are of the Brill 
maximum traction type, with 4 ft. wheel 
base, and wheels 30 and 20 in. in diameter. 
The trucks are at 16 ft. centres, The 
bodies measure 22 ft. 7 in. in length 
inside, and 33 ft. 6 in. over the plat- 
forms. Hand and rheostatic brakes are 
fitted. The trolleys are of the swivelling 
type. Each car is fitted with a watt- 
hour meter, and an ammeter is fixed 
within sight of the driver on each 
platform. The cars are lit with 15 lamps 
of 16 с.р, each, two lamps being provided 


on the roof. | 
The four-wheeled cars are fitted with 


TRUCK WITH PLOUGH LOWERED. 
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Our thanks are due to the borough engineer, Mr. F. W. 
Lacey, for facilities to obtain photographs, and to the con- 


BPRCOIAL Work/|aT JUNCTION on CONDUIT SECTION.—MANGANESE 
| i STEEL. 


sulting engineers, Messrs. Lacey, Clirehugh & Sillar, and the 
contractors, Messrs. J. G. White & Co., Ltd., for assistance 
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chance of its merits being seriously claimed by other workers, 
for thetitle of this article forms the heading of a correspond- 
ing article in a Stockholm paper, Nya Dagligt Allehanda. 
From this article (which is printed in English) we gather 


BOURNEMOUTH: SECTION OF SLor- Rall. JOINT, AND CONDUCTOR 


some statements which may be of some general interest, 
though we can accept no responsibility for them. 

We learn that Jungner's search for an accumulator which 
would avoid the difficulties of the acid lead cells became 
successful in 1897—1899, and thai, in the last-named year, 
he patented an accumulator, using potash solution as liquid, 
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SECTION OF CONDUIT TRACK AT YOKE, AND BETWEEN YOKES. 


in, the preparation of this article. 
engineer, and 
the, work during construction. 


"EDISON CONTRA JUNGNER.” 


By W. HIBBERT. 


THERE has been much speculation as to the prospective 
At the 


value of the new Edison alkaline accumulator. 


BOURNEMOUTH :'|SECTION OF CONDUIT AT INSULATOR CHAMBER. 


present time, the speculation has become tinged with doubt 
ав to its capacity to do better work than that already obtain- 
able from lead cells; and it now appears that there is some 


Mr. Bulfin is the resident 
Mr. W. Goodger was the engineer in charge of 
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BOURNEMOUTH: SECTIONAL PLAN OF INSULATOR CHAMBER. 


and plates of such powdered metals or oxides of metals as 
were insoluble in the liquid, and gave sufficient electric 
pressure. Later patents have been improvements in details 
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only. The oxides first specified were those of cadmium, 
copper, iron, manganese, silver and nickel. 

After due demonstration, Jungner's patents were bought 
by a great Scandinavian company in May, 1900, and some 
months later an American automobile furnished with 
Jungner cells was tried under official conditions. The auto- 
mobile, excluding battery and riders, weighed 528 kilo- 
grammes (1,162 lbs.). The battery weighed 290 kilo- 
grammes (638 lbs.). On wet and muddy roads about 140 
kilometres (87 miles) were covered by one charging. The 
final test. was made in the streets of Stockholm, under very 
strict conditions. The distance covered during one dis- 
charge was 148°5 kilometres (92 miles), tlie tension (potential 
difference ?) not falling below the normal. At the end of 
the test, the automobile travelled аб a speed of 26°5 kilo- 
metres per hour, that is, at 16:5 miles per hour. These 
figures are certainly very good so fur as they go. 

The battery used in this automobile appears to have con- 
tained an electrode of powdered oxides of nickel and silver. 
But Jungner found these expensive, and also observed that an 
asbestos paper used for separating the plates had to be 
changed after about 120 discharges. He therefore fell back 
on a nickel peroxide as positive, and powdered iron as negative 
metal. This was in the autumn of 1200, and the combina- 
tion is mentioned in his Swedish patent of January 21st, 
1901. It is claimed that this date gives priority over 
Edison's patent of February 5th, 1901, and, as a conseqnence, 
that Edison had to put a large disclaimer in his English 
patent. It is even said that Edison will be dependent on 
the licences he can get from the Jungner Co. 

All tbis is interesting, in view of the general expectation 
of news from Mr. Edison about his promised 100-mile run. 
When that ів publicly announced, will its merits be claimed 
by Jungner? If 92 miles could be run in 1900, it ought 
to be possible to manage the 100 miles now, for the recent 
improvements in cars, and piesumably in Juugner's cells, 
ought to briug the «dditional eight miles wit:.in practical 
possibility. 

Ou the legal question it would be foolish to give an opinion 
as yet. In au article in this journal, criticising Dr. 
Kennelly's first description of the Edison cell, Jungner's 
work was alluded to (ELECTRICAL. REVIKw, June 21st, 
1901), though Dr. Kennelly had not apparently mentioned 
him. The information then to hand was obtained from non- 
technical sources, by verbal statements of a Norwegian friend, 
in fact, and was not over precise. But about March, 1901 
(two months before Dr. Kennelly's paper), І was told that 
Jungner had run motor cars with alkaline accumulators, 
using an oxide of silver. The more particular statements 
now made suggest that at this date the Swedish enzineer had 


arrived at a form of battery almost identical with that subse- . 


quently described by Dr. Kennelly. 

For further judgment we must wait for official statements 
from both parties, or until they put their cases before the 
jary which it is suggested will have to decide. Already some 
pleadings appear to have been exchanged, and if the com- 
mercial possibilities of the cell are such as to warrant the 
statements of both Edison and Jungner, there will no doubt 
be a big legal battle over the question of proprietary right. 


— ——— 


ELECTRIC TRACTION NOTES. 


(Continued. from page 186.) 
Huddersfield.— In all £3,954 has been paid out by the 


Tram ways Committee in compensation for injuries received in the 
Mold Green car accident, which occurred on June 28tb, 1902. The 
town clerk reported as to the advisability of the Corporation 

ing passengers on theire tramcars only at reduced fares, and 
subject to the bye-laws, and with a special condition limiting 
liability in cases of injury to a sum not exceeding £25, and that, 
subject thereto, passengers mast travel at the.r own risk. Instruc- 
tious were given to the manager to have the above condition 
paioted іп у rominent letters on each side of each саг, and that each 
conductor have special instructions on the issue of every ticket to 
draw tbe attention of each passenger to the special condition ав 
above printed on the ticket. As the maximum fares allowed by the 
Corporation's powers are in no case cbarged, the inew regulation 
will apply to all passengers; but as to how far it will be applicable 
when tested in the law courte, of course, remains to be «een. 


'The receipts from the steam sections of the tramways for the 
nine months ended December 31st, 1902, amounted to £2,554 
168. 4d., or 12:82d. per mile. The total expenditure, after allowing 
for depreciation (£184 5s.) and interest and sinking fund (£526 
14s. 8d.) was £3,122 88. 3d., or 15674. per mile, a loss of 2:85d. per 
mile. On the electric sections for the same period the receipts 
amounted to £40,391 17s. 7d., or 10°51d. per mile. The total ex- 
penditure, after allowing £6,294 138. 7d. for depreciation and 
£14,307 93. 7d. interest and sinking fund, amounted to £42,196 
178. 6d., or 10:97d. per mile, a loss of 48d. per mile. The receipts 
for the month of December, 1902, amounted to £4,447 11s. 11d., or 
9:27d. per car-mile, and an increase of £591 15s. 9d. 

The manager has been instructed to mount a bogie car upon an 
extra suspensionitruck of the British Electric Car Co., and to have the 
British Thomson-Houston magnetic brake fitted thereto. 


Japan.—A project is being promoted by the Osaka 
Electric Lighting Co., Osaka, for the construction of & system of 
electric tramways in that city, the greatest manufacturing centre in 
the empire, with a population of close on balf a million. The 
present power station of the company would be enlarged to meet 
the increased demand of energy. 


Lancaster.— The electrification of the tramways in 
Lancaster includes a project for the acquisition by the Corporation 
of the old Lancaster and Morecambe Co.'s undertaking. Negotia- 
tions for the purchase took place a year or two ago, but no agree- 
ment could be arrived at. More recently an attempt has been made 
to settle the price, but the company’s demands being in excess of 
what the other side considered reasonable, an expert was called in 
to inspect and report upon the value of the undertaking. The 
report has not yet been published, but it is understood that the 
difference between the company's valuation and that of the expert 
is only some £7,000 or £8,000, in which case there is not likely to 
be much delay in coming to an arrangement. The bulk of the 
traffic between Lancaster and Morecambe is in the tourist season, 
and the possession of this route by the Corporation is considered 
essential to the success of the general tramway scheme. In respect 
of population Morecambe is, in fact, the only suburb of any 
importance. 


В. and S. C. Railway.—The directors in their report 
for the last six months say: — Authority is also sought (in the new 
Bill) to establish and use electrical power stations and plant, and to 
work any of the company’s system by these means. This 
authority will enable the directors to adopt either wholly or 
partially any system of electrical traction which is proved to be of 
practical and commercial value, and in the meantime the powers 
will render it possible to make an extended use of electricity for 
lighting purposes, and to.provide means for handling merchandise 
traffic at the company’s wharves and goods depóts in a more econo- 
mical and efficient manner." 


Lees,—The D.C. is to makeapplication for a £5,500 loan 
for the purpose of tramway works. A deputation will wait on the 
Oldham Corporation shortly with respect to the construction of the 
tramways within the Lees district. 


Liverpool.—The Tramways Committee has decided to 
form another electric car route, for an experimental service. The 
route will be from the junction of Sandhills Lane and Derby Road, 
Liverpool, on the north; then inland, towards the east for nearly a 
mile; southward for abont 14 miles; and then westward to the pier- 
head, the main terminus by the River Mersey, aud the landing 
stages. The return journey will, in part, lie through different. 
thoroughfares from the journey above described. 


Liverpool Overhead. — According to the Liverpool 
Mercury, various rumours are current as to the future owaership of 
the Liverpool Overhead Electric Railway, which, without the 
formality of consulting the shareholders, has been successively 
assigned to the Liverpool Corporation (to form a part of the tram- 
ways system), and to several trunk railway companies. Despite the 
fact that a Bill bas been drafted, and other steps taken to form a 
Seaforth and Sefton Junction Railway by linking the overhead 
system with that of the Liverpool and Southport Extension 
Railway, & report is afloat that the Midland Railway Co. are 
seeking to acquire the Overhead as part of a new scheme of 
development. 


Llandudno,—The Light Railway Syndicate, which holds 
the order authorising the construction and working of the electric 
railway between Llandudno and Colwyn Bay, has asked the U. D. C. 
whether, in the event of the Council being prevented by injunction 
from supplying current outside the urban district, the Council 
would still undertake to supply current in their district on thc 
terms previously agreed to. It was decided, in the event of au 
injunction being obtained, that the company should pay for such 
portion of the line as the Council did not supply with current, 
compensation based pro rata on the sum of £500 intended by the 
agreement of May 18th, 1898, to be paid as a wayleave in the event 
of the company supplying their own current throughout the whole 
of the undertaking. 


London.— l ON DON County Councit.—aAt the meeting 
on Tuesday, the Parliamentary Committee presented à report in 
regard to the action taken by them during the Christmas recess in 
relation to certain tramway Bills of the session of 1903. The first 
was the Beckenham Urbaa District Couucil Bill, which contain a 
proposal for a short length of tramway in Lewisham, against, which 
a memorial had been sealed. It had, however, now been held that, 
owing to more than two-thirds of the line, of which the above- 
mentioned length forms part, being within the district for which 
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the promoters atre the local and road authority, the consent of the 
County Council was not required in order to enable the promoters 
to comply with the Standing Orders of Parliament in respect of the 
tramway. The Committee stated that they were in communication 
with the District Council, and hoped shortly to be able to report the 
result of the negotiations. 

In the Croydon and District Electric. Tramways (Extensions) 
Bill, the British Electric Traction Co. seeks powers, among others, 
to construct two lines in London—namely, in Lewisham and 
Wandsworth respectively. Apart from other considerations, the 
Committee said that it did not appear that either of the thorough- 
fares to be traversed by these lines were sufficiently wide to afford 
the statutory distance between the kerb and the rails except in 
places, and there was no propos al in the Bill for the widening of 
the roads. The Highways Committee intimated that the Council's 
content should be withheld, and a memorial was presented against 
the part of the Bill in question. It had now been held that the 
Bill did not comply with the standing orders in this respect, and in 
the ordinary course the Committee stated that the clauses dealing 
with the lines in question should be struck out of the Bill. 

The Erith Tramways Bill, which proposes the construction of 
tramways in Woolwich by the Erith U.D.C., was also opposed by 
the Committee by the presentation of a memorial. It was, how- 
ever, held that the Council’s consent was not required in view of 
. the fact that more than two-thirds of the lines of which the above 
forms part, would be within the district for which the promoters 
are the local and road authority, and the Bill had accordingly been 
allowed to proceed. The Parliamentary Committee remarked that 
it would now remain for the Council to take such action as might be 
thought neceesary when the Bill was before Parliament. 

TLe last Bill referred to by the Committee was the Harrow Road 
and Paddington Tramways Bill, which only projected, in so far as 
London is concerned, & very short length within the county 
boundary. As this section was so very short, no opposition on 
Standing Orders was taken by the Council, thus leaving any action 
in the matter for the time wLen the Bill came before Parliament. 


Lytham.— Rapid progress is being made with the con- 
struction of the new electric tramway between South Shore and 
Lytham. Double lines are already laid for a considerable distance. 
The track from Lowtber Gardens to the Cottage Hospital, at 
Lytham, will be single only, with passing places. The contract is 
to be completed by May. Tourists will then have the advantage of 
a through servicé of electric trams along the Lancashire coast from 


Lytham, through Blackpool, to Fleetwood, & distance of 15 to 20 
miles. 


Manchester, — The tramcar drivers and guards, to 
whom liberal concessions were recently made, are still agitating for 
an alteration in the arrangement of their hours. They ask that the 
staff shall be divided into two sets, во as to enable each man to put 


in his eight hours per day without a break. The request is being 
considered. 


Merthyr.—An electric car descending a steep incline left 


the rails and collided with an iron standard. The car was wrecked, 
but no one was hurt save the driver. 


Middlesex.—The Middlesex Light Railways Committee 
will consult an electrical expert as to the working of its electric 
tramways, for which the Board of Trade has now passed plans. 
Messrs. Griffiths are to construct the lines in the parish of Finchley. 
The work will be shortly commenced. 


Morecambe.—The T.C. has arranged a conference with 


а representative of the B.E.T. Co. relative to the electrification of 
the tramways. 


New York.—New York City’s underground rapid 
transit system will be in full operation in the autumn of this year, 
probably in October. Trial cars will be run over the route in June 
or July, by which time the work of construction will probably be 
completed.—N.Y. Electricity. 


Newport (Mon.).— Mr. G. H. Winsor has been 
appointed manager of the Newport electric tramway system which 
will soon be ready for opening. Tbe drivera of the present horae cara 
are to be retained and trained as motormen for the new cars, the 
training beginning with the arrival of the first electric car from the 
makers. 

The contractor's plant used for the erection of the new power 
station of the Newport Corporation is to be sold by auction in 
middle of February. Messrs. A. T. & E. A. Crow, of Sunderland, 
will conduct the sale. 


Northwich.—The U.D.C. has appointed a committee to 
consider the advisability of providing electric tram ways. 


Norwich.—At a recent sitting of the Norwich County 
Court, three cases involving the Norwich Electric Tramways Co. 
were heard. Inthe first case a Mrs. Humphreys sued the company 
for damages alleged to have been received through & collision 
which occurred on the evening of September 8th. The evidence 
was of a corflicting nature, and а verdict was returned for the 
defendant company with costa. 

А se ond case, also arising out of a collision between а tramcar and 
а farmer's trap, was considered proved, aud a verdict for plaintiff 
for £5 aud costs returned. 

The third case—by the farmer’s assistant in connection with the 
collision in the previous case—ended in a judgment for plaintiff 
for £6 with costs. 


Royton and Crompton.—The U.D.C.’s are negotiating 
with the Oldham Corporation for the transference of their tramway 
orders to the latter authority. 


S.E. and Chatham Railway.—The directors’ report for 
the last half of 1902 concludes: “ The question of electric traction 
is so important that the managing committee have recommended 
the introduction of clauses in their Bill to provide for its adoption 
on such portions of the line as might hereafter be found desirable, 
and for the erection of generating stations for that purpose at various 
places.” 


Wrexham and Rhos.—On 26th inst. a*successful trial 
run was made by one of the electric cars on the Wrexham District 
Tramway, which connects the populous districts of Wrexham, 
Rhostyllen, Johnstown, and Rhosllanerchrugog. The system covers 
a total length of four and a half miles, but only about two-thirds 
of this was ready for testing. The permanent way was laid by 
Messrs. Dick, Kerr & Co., the feeders were supplied by the British 
Insulated Wire Co. It is intended to run a 20 minutes’ service 
between Wrexham and Rhos, and the line will be opened for traffic 
very shortly. 


Melbourne Railways and Electric Traction.—A 
Melbourne dispatch to a Sydney paper (December 23rd) says :— 
* Some time ago Mr. Melville, M.L.C., submitted a memorandum to 
the Minister for Railways (Mr. Bent), dealing with an electric rail- 
way constructed in tne State of Ohio, United States, America. A 
schedule of the cost was enclosed, from which it appeared that the 
Victorian suburban system might be converted at a comparatively 
small outlay. Mr. Rennick, engineer-in-chief, states that the line 
referred to is an electric railway, 31 miles long, and a single track 
with eight stations, and was to be worked independently of any 
other system. There was provision for only eight cars for passengers 
and two for freights. This in itself showed the insignificant 
traffic that was expected. There was no comparison between that 
and the busy suburban system of Melbourne. The construction of 
such a line, Mr. Rennick estimated, would cost 50 per cent. more 
at Melbourne than in Ohio. The cost of providing a power house 
for the generation and distribution of the electric energy 
was no less than five times the cost of providing steam locomotives 
for the same traffic. Wien there was adved to this the cost of 
electric equipment, cables, rail conductors, rail-bonding, and sub- 
etations, amounting to frem £3,000 to £6,000 per mile of double lines, 
and the cost of electric motors and equipment of cars (the cost on 
each car would be from £500 to £1,000), it would be seen how 
large must be the capital outlay for c nversion of a steam to an 
electric system for a heavy suburban traffic. Electric railways were 
more costly to instal than steam, and were, if auything, dearer to 
work, Their advantages lay in the fact that they were влрегіог in 
comfort and cleanliness, could be well lighted, that they travelled 
mure quickly, and a more frequent service could be given with 
them. Mr. Rennick concludes his report by framing an estimate of 
the cost of installing the system on some of the north suburban 
lines, The distance for the double lines is 33 miles, and the 
estimated cost £675,000. It would, however, he adds, be the 
height of folly to proceed to electrify a portion of the railways 
without making a scheme for electrifying the whole.” 


Mersey Railway.—Several trial runs have been made 
with the new electric motor-cars over the Park Station—Hamilton 
Square section. 


Wolverhampton and Willenhall.—The Corporation 
having placed a horse tram track along the Willenhall Road —from 
the boundary of the borough of Wolverhampton at Coventry Street 
to Dean's Road, the boundary of Willenball—communication with 
the latter town and Wolverhampton has now been restored, after 
being interrupted over two years The Wolverhampton horse 
trams meet the British Electric Traction Co.'s trams at Dean's Road. 


West Bromwich. — Another section of the tramway 
system—that between Carter's Green and Great Bridge—having been 
reconstructed and electrically equipped, it was officially inspected 
last week by Colonel Yorke on behalt of the Board of Trade. The 
section consists of a double line from Carter's Green to Whitehall 
Road, where & single line commences and is continued to the 
borough boundary. It is hoped that, in the course of three or four 
months the whole of the system will be completed. 


Poole.—In connection with the proposed purchase of the 
Poole and District Light Railway by the Poole T.C., a meeting was 
held on Monday, £6th inst., at tbe Guildhall to consider a report by 
the Tramways Committee, and it was “resolved to write the Bourne- 
mouth Corporation, offering to purchase the undertaking, including 
running powers to the Square at Bournemouth at the price which 
has already been mentioned in Committee, subject to the passing of 
the Bill by which the Corporation will obtain powers to purchase, 
and to tbe sanction of the Local Government Board to a loan for the 
purpose of acquiring the undertakiug, and to an agreement to be 
prepared b^tween the two authorities containing the terms and con- 
ditions of the purchase; and that 1f such offer be refused the town 
clerk be instructed to take steps to oppose the Bournemuuth Cor- 
poration Bill.” Subsequently a discussion ensued as to the terms 
of purchase and working arrangements between the two Cor- 
porations. 
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Buenos Aires.—The Intendente has forwarded to the 
Buenos Aires City Council the request of the Electric Tramway Co., 
of Buenos Aires, to transfer its concession to the Bouth American 
Syndicate, Ltd.—Review of the River Plate. 


TELEGRAPH AND TELEPHONE NOTES. 


Huddersfield Telephones, — The T.C. has instructed 


the Town Clerk to take the necessary steps to prevent the tele- 
phone license granted by the Postmaster-General being withdrawn. 


Leicester Telephones.—The Special Telephone Com- 
mittee of the T.C. considers that it is not advisable to establish a 
municipal telephone exchange at the present time. Certain new 
arrangements have been entered into between the N.T. Co. and the 
Committee with respect to wayleaves, but the Corporation reserves 
to iteelf the right to apply for & municipal licence. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 

Latakia-Cyprus .. 85 аё <a zú .. June 20, I . 
Trinidad-Demerara No. .. P ote Aug. 27, 1X0 .. T 
Dominica-Martinique .. б» бө өө .. May 7, 1902 e ee 
St. Lucia-Martinique .. ее РЕ са .. Мау 7, 1902 es ee 
Guadeloupe- Martinique se oe oe Мау 7, 1903 А 
St. Lucia-St. Vincent V» Nov. 18, 1902 
Martinique-Puerto Plata July 10, 1902 " 
Gaantanamo-Mole St. Nicholas Aug. 4, 1902 as 
Cayenne-Pinheiro ee Aug. 18, 1902 s 
Assab-Massowah 46 T Dec. 30, 1902 Jan. 22 
Reiessi-Issa-Reissi-Yemani Oct. 22,1902 .. - 
Cadiz-Teneriff .. oe es Nov. 8, 1902 
St. Jacques-Haiiphong.. З xs Jan. 3, 1903 
Falmouth-Bilbao ds ae “ж " . Dec. 18, 1902 
Jamaica-Colon ee ee ee ee ee ee Dec. 81, 1902 oe ee . 
Bissaso-Bolama .. + d а $5 .. Jan. 17,1908 .. Jan. 26. 
Tenedos-Dardanelles .. ag s ee .. Jan. 21, 1903 .. Jan. 27. 
Bitvebondo-Bandjermasin " es .. Jan. 26, 1903. .. ee 

LANDLINES :— 


Route to Tientein and Taku via Helampo .. June 18, 1900 oo 

Wireless Telegraphy.—Orders have been given for 
wireless telegraphy to be established between Sheerness and 
Chatham by means of installations on the naval signal station at 
Garrison Point Fort, Sheerness, and on the wooden battleship 
Algiers. 

11 is announced in the newspapers that the Commission appointed 
at Rome to consider the project to connect Italy and the Argentina 
by wireless telegraphy has reported favourably upon it. The 
Italian station is estimated to cost £28,000, and this station will 
subsequently serve for Erythrea and Sardinia, and to communicate 
with ships at a distance not exceeding 200 miles. A dispatch from 
Rome says that a Bill tothis effect has been adopted by the Cabinet. 

A Reuter telegram from Berlin says:—''Professor Braun, of 
Strasburg, announces that he has made a great discovery with 
regard to wireless telegraphy, having found means to produce elec- 
tric energy in unlimited volume, which can be projected into space 
in the form of electric waves to any distance. This new method, 
he asserts, secures increased accuracy of transmission, and promises 
to lead to a method of confining the current to the direction in 
which it is sent, 80 that the possibility of messages being intercepted 
will be much reduced." 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.— March 10th. Tenders are being invited until 
March 10th by the Austrian State Railway authorities at Lemberg 
for the supply and erection of acomplete plant for the electric 
lighting of the railway station at Lemberg. Tenders are to be 
sent to Die К. and K, Staatseisenbahn Direction, Lemberg, whence 
particulars may be obtained. , 


Austro-Hungary.—March 10th. The Austrian State 
Railways, Lemberg, is prepared to receive offers for the supply and 
installation of electrical machines, and the installation of an electric 
lighting system in the Lemberg station. Upset price 350,000 


Crowns. 


Barnes.— February 3rd. Free, hire or assisted wiring. 
See Official Notices January 23rd. 


Batley.— February 2nd. Feeders, cables, conduits, arc 
light columns, &c., station wiring, instruments, &c., eteel poles and 
overhead equipment, and switchboard. See Official Notices” 
January 9th. 

Belgium.— March 5th. Tenders are being invited until 
March 5th by the municipal authorities of Ghent, for the concession 
forthe electric lighting of the town. Tenders are to be sent to 
L'Hotel de Ville, Ghent, whence particulars may be obtained. 


Brussels,—The Belgian State Railways will shortly 
shortly announce an adjudication for the supply in eight lots of 
sundry objects necessary for the maintenance of the electrical 
instaliations of the Belgian State Railways. Particulars from the 
Bureaux des Appareils de Securité de la Voie, 76, Rue Belliard, 


Brussels. А contract will also be announced at an early date for 


supply of steel wire cables, copper ditto, incandesoent lamps, &c., 
and the supply of two transformers for the Berchem lez Anvers 
power station. | 
Bulawayo. — February 26th. Establishment and 
working of an electric tramway. See “Official Notices” Nov. 21st 


Colchester.— February 17th. Condensing plant and air 
and circulating pumps. Bee Official Notices to-day. 


Darlington.— February 13th. Lancashire boiler, piping, 
feed -heater, traction feeders, permanent way construction, &c. See 
* Official Notices" January 16th. 


Edinburgh.—February 16th. Electric light fittings for 
Colinton Mains Hospital. See Official Notices“ January 23rd. 


Exeter.—February 19th. Doulton condui's, and two- 
phase feeder cables, for electricity supply. See Official Notices” 
to-day. 

Germany.— February 15th. The State Mining authorities 
at Konigsberg are inviting tenders until February 18th for the 
supply of four electric travelling cranes aud an electrically-operated 
turutable. Particulars may be obtained from, and tenders are to be 
sent to, Die Pielbauamt., Königsberg, Prussia. 


Gt. Larmouth.— February 17th. 300-Kw. steam alter- 
nator. See Official Notices" to-day. 


Guayaquil.— February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 2nd. 


Haekney.—February 12th. 1,500-kw. steam dynamo 
and condenser, with  electrically-driven pumps. See Official 
Notices " January 9th. 


Hammersmith.—February 11th. Electrical stores. Sce 
“ Official Notices " to day. | 


Harrogate, — January 31st. Two 10-B.H.P. steam 
winches and one 10-в.н.р. electric winch. See Official Notices 
January 23rd. | 


Kingston-upon-Hull.—February 18th. Supply of all 
accessories, &c., for a complete telephone system. See Official 
Notices " to-day. 


Koloszvar (Austro- Hungary). — March 10th. The 
Municipal authorities of Koloszvar, Austro-Hungary, are prepared to 
consider tenders for the installation of an electric power station, 
for tbe supply of motive power. Estimates to be based on carrying 
out the enterprise either at the expense and risk of the town or of 
the would-be concessionnaires, and should be addressed to the 
municipality in question, at Matyaskiraly, No. 1, I. 5, Koloszvar. 


Madrid.—January 31st. The Sociedad de Gasification 
Industrial de Madrid will, on the 31st inst., consider offers for the 
supply of seven machines of 1,500-H P. each (for the use of the 
city electric lighting station) with all the necessary accessories. 


Southampton.—February 14th. The Ordnance Survey 
wants tenders for four 74-вн.р. motors and four starting switches 
and resistances. See Official Notices January 23rd. 


Spain (Valence).— February 7th. The Municipality of 

Valence wants offers for 50 columns in wrought-iron for the sus- 

nsion of electric arc lamps. Up-set price, 600 pesetas each. 
iculars from the administration above mentioned. 


Stalybridge.— February 2nd. Electric tramcars with 
trucks and equipment complete, tower-wagons, overhead equip- 
ment and car sheds. See Official Notices January 9th. 


Swansea.—February 9th. Lighting new portion of 
workhouse. See Official Notices” January 23rd. 

Tynemouth.—January 31st. Traction batteries and 
reversible booster. 


West Ham.—February 10th. Electrical equipment of 


: 8 miles of track. See '' Official Notices " January 9th. 


West Ham.—February 10th. Purifier, and re-erection 
of four Babcock boilers. See Official Notices” January 23rd. 


West Ham.—February 10th. Electrical supplies. Зее 
“ Official Notices " to-day. 


CLOSED. 


Barnsley.— The T.C. has accepted the tender of Messrs. 
Venner & Co., of London, fora 12 months’ supply of meters at the 
following prices: — Three-ampere, £2 108. each; five-ampere, 
£2 158.; 10-ampere, £3; 25-ampere, £3 58. ; 50-ampere, £3 10a. 


Blackpool.—The Howard Conduit Co., Ltd., has received 
an order from the Corporation for the whole of the troughing for 
the Promenade and Lytham Кова tramway and arc lighting 
extensions, 
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Bury.—Messrs. Browett, Lindley & Со., Ltd., have 
secured an order from Messrs. James Wrigley & Sons, of Bury, 
for an engine to develop 250 в.н.Р. complete with condensing plant 
for driving their paper mills at Bury. This is the second extension 
which they have carried out for the firm, 


Huddersfield.— Ten additional car-top covers have been 
ordered from Mesers. Milnes, Voss & Co., Birkenhead. The British 
Electric Car Co. is to supply 50 chilled wheels at 32s. 6d. each. 


Hull.—The Corporation Electric Light Committee has 
accepted the tender of Messrs Thos. Parker, Ltd., for the supply of 
a dynamo at £1,815, this being £300 higher than the other tenders. 


Kingston-on-Thames.— The Т.С. has accepted the 
tender of Mesars. Prestwich & Burt, for wiring the new library at 
£152, and for wiring for motors at £14. 


Sunderland.—The T.C. on January 14th accepted the 
tender of the Sunderland Forge and Engineering Co., Ltd., for 
supplying and fixing electric light fittings to the patients’ villa and 
nurses’ home at the Ryhope Asylum. 


Swansea.—With reference to our last week's notice, the 
contract placed with Messrs. Bruce Peebles was for 12 months’ 
supply of motors of 4, 1, 2 and 3-в.н.р. The contract for those of 
5, 7, 10 and 15-E. 1. 7. motors for the year has been placed with the 
Keighley Electrical Engineering Co. 


Walsall.—The T.C. has accepted the tender of Messrs. 
Thos. Parker, Ltd., of Wolverhampton, for the supply of two 
100-Kw. tramway transformers at £2,253. 


The Corporation has accepted the tender of the Brush 
Electrical Engineering Co, Ltd. for the supply of 28 
complete electric cars. The car-bodies and trucks will be built by 
the Brush Co., and supplied with motor equipments by the B.T.H. 
Co. 


Wigan. — The E. L. and Tramways Committee has 


accepted the tender of Mr. Bertram Thomas for the switchboard 
extension. 


— — ÓÀ 


FORTHCOMING EVENTS. 


Friday, January 30th.—At 8 p.m. Institution of Ci“. Engineers, 
Students’ Meeting. Paper on Ihe Besiza of the 
Eleetrical Equipment of a Light Railway," by J. R. 
MacIntosh. | 
At 7.30 p.m. Annual distribution of prizes and certificates, 
by Dr. T. J. Macnamara, M.P., at the Northern 
Polytechnic Institute, Holloway, N. 


At 8 p.m. Electro-Harmonic Smoking Concert at Holborn 


Restaurant. 

At 9 p.m. Royal Institution. Paper by Prof. W. E. 
Dalby on “Vibration Problems in Engineering 
Science.” 


Saturday, January 31st.—At 2.45 p.m. Institution of Electrical 
Engineers (Students' Section). "Visit to the Notting 
Hil and Kensington Electric Lighting Co.'s ioint 
works at Shepherd's Bush. i 
At 7.30 p.m. 
Smoking Concert of the local section of the Institution 
of Electrical Engineers. 


At 7.45 p.m. E.E. Volunteers. Smoking concert at head- 
quarters, Regency Street, S. W. 

Monday, February 2nd.—At 7.30 p.m. Bociety of Engineers. 
Royal United Service Institution. Inaugural Address 
by Mr. J. Patten Barber, 

Wednesday, February 4th.—At 7.30 p.m. Institution of Electrical 
Engineers (Studente' Section). Paper on “Тһе Photo- 
metry of the Direct Current Arc," by Mr. T. H. Vigor. 

At 5 p.m. Proposed Society of Electro-Chemists and 
Metallurgists. Faraday Club Room, St. Ermin’s 
Hotel. To inaugurate the work of the Society, &c. 

Institution of Civil Engineers, — Students' visit to the 
Electrical Standards Laboratory of the Board of 
Trade, Whitehall, S.W. 

Thursday, February 5th.—At 8 p.m. Chemical Society. Paper on 
A new principle for the construction of a Pyrometer," 
by J. S. Lumsden. i 

At 8.30 p.m. Röntgen Society, 20, Hanover Square. Dis. 
cussion by Mr. J. H. Gardiner on "Some points 
19% by the Presidential Address of November, 
1902." 

At 8 p.m. Civil and Mechanical Engineers' Society, Caxton 
Hall. Paperon "A description of a few of the most 
recent Water Turbine plants in Great Britain and 
Abroad,” by A. Steiger. 

At 8 p.m. Institution of Electrical Engineers. 
at Institution of Civil Engiueers. 
cussion on the Metric System." 


Friday, February 6th.—At 8 p.m. Junior Institution of Bingineers. 


Meeting at Westminster Palace Hotel, Paper on 
“Calorimetry,” by Mr. W. G. Wernham, 


Meeting 
Adjourned dis- 


Grand Hotel, Charing Cross, Glasgow. 


Saturday, February 7th.—At 7.30 p.m. Glasgow Technical College 
: Scientific Society, 38, Bath Street. Paper by F. J. 

Rowan, on “ The Science of Steam Generation.” 

Monday, February 9th.—At 7.30 p.m. Institution of Mechanical 
Engineers (Graduates Association). Lecture by Dr. 
R. T. Glazebrook on “ The National Physical Labora- 
tory and Engineers.” 

Saturday, February 28th.— Annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant. 


RE — ——— — — — — ++ 


NOTES. 


Electro-Harmonic Concert.—To- night, at the Holborn 
Restaurant, there will be a smoking concert of the Electro- 
Harmonic Society. A good programme has been arranged, includ- 
ing vocal music by the Concord Part Singers, Mr. C. Copland and 
Mr. Vivian Bennetts; pianoforte solo by Mr. Isard ; glassophone 
solos by Mr. George Nelson; musical recitations by Mr. Arthur 
Helmore; conjuring feats by Dr. Byrd Page; and musical and 
humorous sketches by Mr. Astley Weaver. 


Junior Institution of Engineers.—A large number of 
members paid a visit on January 17th to the new electricity works 
of the Metropolitan Borough of Shoreditch, Whiston Street. 

At the next meeting on February Gth, a paper on “ Calorimetry,” 
is to be read by Mr. W. Garnet Wernham ; on February 14th the 
eighteenth anniversary dinner takes place at the Hotel Cecil, the 
president, Col. Edward Raban, C.B., in the chair. . 

Personal.—Mr. Robert Hammond announces that he 
has admitted into partnership his son, Mr. Robert Whitehead 
Hammond, Assoc. M. Inst. C. E., A. M. I. E. E., and has also given an 
interest in his business to Mr. John May, Assoc. M. Inst. C. E., 
M. I. E. E., and to Mr. а. W. Spencer Hawes, M. I. E. E., who have 
been his chief assistants for many years. The business will in 
future be carried on under the style of Robert Hammond & Bon. 

On Sunday last, Mr. T. B. Holliday, the engineer and 
of the Brighton Corporation tramways, was the recipient of a 
testimonial in the form of an illuminated address and some useful 
articles for his own and Mrs, Holliday's use. 

The Rotherham Т.С. has appointed Mr. William Grant, of 
Darwen, as manager of the tramways. 


Auction Sale.—Messrs, P. Huddleston & Co. will sell 
by auction on February 11th, at 12 o'clock, at 92—6, Railway 
Arches, Dalling Road, Hammersmith, a considerable quantity of 
electrical plant, &c. See our advertisement pages to-day. 


` Proposed Electro- Chemical Society.—We are asked 
to draw attention to a movement which is now on foot for the for- 
mation of a new Society of Electro-Chemists and Metallurgists. 
Mr. F. 8. Spiers, of 82, Victoria Street, S. W., who is the hon. sec. 
of the Provisional Committee, informs us that the committee of the 
new society—which is to be called the Society of Electro-Chemista 
—held a meeting on January 6th under the presidency of Mr. 
James Swinburne, at which it was resolved, in consideration of the 
support and encouragement received in response to the circu lars 
recently issued, to hold a general meeting of the supporters of the 
movement, and formally inaugurate the work of the society and to 
elect & President and Council. This meeting will be held at the 
rooms of the Faraday Club, Bt. Ermin's Hotel, Westminster, on 
Wednesday, February 4th, at 5 p.m. It has been suggested that 
there should be two classes of members—members and associated 
members—the subscription fees being two guineas and one guinea 
respectively. Intending members should communicate with Mr. 
Spiers at the above address, 


The Bonus System at Bruce Peebles.—Before the 
Royal Scottish Society of Arta on Monday, Mr. M. T. Pickstone (of 
D. Bruce Peebles & Co.) read a paper on “ British manufacture and 
foreign competition.” Among other matters touched upon was the 
adoption of the bonus system of payment as the only means of 
obtaining а maximum output at the hands of workmen. The system 
had been adopted by Messrs. Bruce Peebles & Co. with considerable 
success. In the subsequent discussion Mr. Peebles said that the 
bonus system was an effective means of getting round the “ ca’ 
canny " policy of some Trade Union leaders, and he believed that it 
would become the universal method of paying wages. 


The Employment of Youths in Electrical Works,— 
The Home Secretary willshortly issue an order under the Factory 
and Workshops Act, affecting the meal hoars of youths under 16 
employed in electrical works, &c. A second order permits youths 
over 16 to have night employment in electrical stations. 


Railway Signalling.—A correspondent of a Newcastle 
daily says tbat the Railway Signal Co., of Fazakerley, is to fit up 


experimentally one of the busiest sections of the line at York with 
" all electric " sigualling. 


London Electrical Contractors’ Dinner.— The dinner 
of the L.E.C. Association will-be held in the King's Hall, Holborn 
Restaurant, on Thursday, March 19] 


. 
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Lecture.— Mr. Herbert A. Jones, of the Phoenix 
Dynamo Manufacturing Co., lectured to the Bradford Engineering 
Society on Wednesday, the 14th inst., the subject being Electro- 
motors, with special reference to Machine Driving.“ A feature of 
the lecture was a number of slides illustrating motor-driven 
machine tools, specially prepared by, among others, the following 
firms :—Mesers. Craig & Donald, Glasgow; Messrs. Geo. Richards 
and Co., Broad heath; Messrs. Jas. Archdale & Co., Birmingham. 


~ 


THE CENTRAL STATION ENGINEER. 


We regret to learn that Mr. A. BRoMLEY HoLMEs, who has been 
connected with the Liverpool Corporation electricity undertaking 
for the past 20 years—he, indeed, personally laid the foundation in 
1883, of the department which has to-day assumed such enormous 
proportions—has had to resign the position of chief electrical 
engineer in consequence of ill-health. We suppose there is no 
other electricity works engineer in the country who has been so long 
in the tbick of the business and engineering of electric light and 
power supply—certainly there are few central station cngineers 
who have remained with a single undertaking for one-half the time 
that Mr. Holmes has been at Liverpool. Mr. Bromley Holmes has 
occupied a very enviable position in that city, and by his 
ekill and ability has made the department a great success. 
From 1883 to 1896, the works were run by a company ; and in the 
latter year the Corporation took them over, so that he has had 
prolonged experience both of company and municipal working, and 
has also turned ont from his several light and power stations during 
the past year or two enormous quantities of energy for tramway work- 
ing. Something of an idea as to the importanceof the Liverpool system 
may be gained if we mention that during the year 1902, the output 
of the department was in excess of 23,000,000 units, and the works 
costs, including management, &c., have been brought down to ‘9d. per 
unit. After payment of all charges for interest and sinking fund 
there remains a net surplus of over £33,000. It may be interesting 
to mention that in 1896 the output was 1j millions; now it is 
23 millions; the capital outlay was then £250,000, and now 
£1,500,000 ; but the charges to the consumers are now less than one 
half what they then were. 

Mr. Bromley Holmes has been receiving a salary of 41, 800 as 
chief engineer, but he relinquishes that oſtice on March tst, 
and from that date will act ав the Corporation's consulting electrical 
engineer at a salary of £1,000 per annum. Mr. A. Clough, at 
present deputy electrical engineer at £700 per annum, will then 
become resident engineer at £800. 

Following the starting of electric traction at Peterborough, the 
Corporation Electricity Committee has substantially increased the 
salaries of Messrs. T. RowEARD, В. RowLaABD, and W. T. WAR DAL, 
assistant engineers. 

Dundee T.C. has appointed Mr. Henry RicHanpsoN, of New- 
castle-on-Tyne, as electrical engineer at a salary of £400, in suc- 
cession to Mr. W. Н. TirrENSOB, who has proceeded to Preston. 

The Hudderstield T.C. on January 21st appointed Mr. A. E. 
WurrwaAM as superintendent of the electric supply station, and 
increased his salary from £180 to £200 per annum. 


SUPPLY STATION ACCOUNTS. 


WE give this week an analysis of the accounte 
York Corpora- of the York Electricity Department. 
tion Electricity Ав this undertaking only started in April, 
Aecounts. 1900, it will be seen that the results are in 
every way creditable to Mr. Midgley and bis 
Coumittce, the department having earned substantial profits 
during its first two years of working, in spite of the high cost of 
fuel during the earlier portion of its existence. 

The capital expenditure to March 31st last amounted to £55,832, 

and the total of the loans to date equal some £75,000. 


GENERAL STATEMENT 


1900-1. 1901.2. Inc. 
Total capital expenditure . £31,362 £05,883 £24,470 
Number of units sold nn. 222,369 423,000 200,631 
Number of lamps connected 16,476 32,766 16, 290 
Maximum load in Kw. ... Y 271 410 139 
Gross revenue .. i T £3,802 486, 110 £2,308 
Gross expenditure £2,276 £8,518 £1,242 
Gross profit e . £1,526 22, 591 £1,065 
Average price per unit sold 4104. 8:464. — 64d. 


The total equivalent of 8 с.р. lamps connected during the years 


ending March, 1901 and 1902, was 16,476 and 32,766 respectively, 

and the units sold per lamp were 197 and 19:9 on the average. 
The prices charged for private lighting during 1900-1 and 1901-2 

were 7d. and 3d. and 7d. and 14d. respectively ; for public lighting, 


£20 per arc per annum; and for power and heat, 3d. and 14d. 


respectively. 
The average prices obtained for private and public supply during 
1900-1 were 4:47d. and 1:9d. per unit, and іп 1901-2 3°6d. and 27d 


per unit. 
The total capacity of the plant for the two years under notice 


was 400 and 720 kw. respectively. 


REvENUE BTATEMENT. 
1900-1. 1901.4. 
Gross. Per unit. Gross. Per unit, Ino. 
Hale of energy .. £3,702 400d. £6,084 3:42d. — ‘58d. 
Motor and meter rents iu 55 ‘06d. 19 00d. — 06d. 
Sundry fees, &c. Ж. ae 45 044. 64 04d. ‘00d. 


£3,802 410d. £6,110 346d. — 64d. 


— ͤ — — A — eee 


Gross revenue 


During the year 1900-1 the sum of £55 was received from meter 
rents, and during 1901-2 the sum of £12 was received from motor 
rente, nothing being charged to consumers for meter rental during 
that year, the decreased revenue per unit being, no doubt, due to 
the lower prices charged to lighting and power consumers. 


Cost oF PRODUOTION. 


1900-1. 1901 2. 
Gross. Per unit Gross. Per unii. Ino. 
en V £992 107d. £1,257 71d. — 36d. 
, Waste, r. 6 eroom i ‘ ô ; 
Mores and ee 121 13d. 283 16d. + 03d. 
Balaries, allowances and 
i in genera. Aki T m р 

don and distribution and, 353 38d. 499  *28d. — 10d. 

attending street lamps. 
Repairs and maintenanee of 

buildings, engines, boilers, ' 261 оңа, 461 *#64. — 02d. 

dynamos, and renewals to 

pnblic lamps. ————— Pr NUR MK 

Works costs. £1,728 186d. £2,501 1:414. — 45d. 

Rent, rates and taxes 51 05. 238 *18d. 1 08d 
Management expenses, in- 

cluding engineer and 

clerical departments, 496 54d. 778  *44d. —104 


printing, law charges, in- 
surance and goneral estab- 
lishment charges. 


Total costs Sa 


The year's workiny shows an increase in gross revenue of £2,308, 
and in the gross profit of £1,065, the income for the year being 
£349, as against £409 in the previous year. 


Prorit STATEMENT. 


1900-1, 1901-2, 

Interest on loans, &c. in Ка m s es 4850 £1,282 
Sinking fund .. |... ... .. .. .. .. 266 960 
Net profit 5 Ue. Linh ow ОЕ 410 349 
£1,526 £2,591 


Gross profit is iss ʻi 


CITY NOTES. 


Eastern Telegraph Co. 


THE report for the half-year ended September 30th last, which was 
presented to the meeting held on Wednesday, states that the 
revenue for the period amounted to £582,830, from which is 
deducted £156,888 for the ordner expenses, and £69,185 for 
expenditure relating to repairs 222 ::»ewals of cables, &c., during 
the half-year. 

After providing £7,533 for depreciation of spare cable, £255 due to sundry 
differences in exchange and £10,461 for income-tax, there remains a balance of 
£338,507, to which is added £5,040 brought from the preceding half-year, makin 
а total available balance of £318,547. From this balance there has been pai 
interest on mortgage debenture stock, £81,919 ; dividends on preference stock, 
£34,244; two interim dividends of 1} per dent. each on the оше вбосК, 
£100,000. After carrsing £10,000'to the reserve fund for maintenance ships and 
£145,000 to the general reserve fund, there remains a balance of £22,983, which 
is carried forward to the next account. The revenue includes £21,472 dividends 
for the half-year upon the company's investments іп other telegraph companies. 
On the ist inst. the tariffs from Great Britain and Europe to South and Hast 
Africa and Mauritius, and vice versa, | were reduced from 38. to 28. 6d. per 
word, under the agreements for standard revenue" entered into with the 
Governments of Great Britain, Cape Colony and Natal. The meeting of the 
International Telegraph Conference has been fixed to take place in London on 
May 26th next. 


-— 7 a — —— а са 


Bir J. WorrR Влвву presided at the half-yearly meeting held at 
River Plate House, and in moving the adoption of the report, he 
said that the gross revenue for the period was £383,000, as against, 
in the corresponding period of 1901, £604,000, or a decrease roughly 
of £21,000. This decrease was mainly due to the reduction in the 
Indian, Australasian, Straits Settlements, Java and other tariffs, the 
most notable decrease— £17,000 for the six months—was in the 
Indian Joint-Purse receipte. Since the date of the accounts the 
tariff for messages exchanged between Europes and South and East 
Africa and Mauritius was further reduced to 2s. 6d. This traffic 
showed a satisfactory increase, The ordinary expenses amounted 
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to £157,000, as against, in the corresponding period of 1901, 
£148,000, or an increase of about £14,000. The bulk of the increase 
occurred in abstract B,“ which was £11,000 more. Salaries and 
wages showed an addition of about £4,000, owing to the inevitable 
increase in the operating staff, and increments in the salaries of 
employés. Тһе company's contribution to the cost of working other 
companies' joint stations was increased by £4441. The amount 
paid to the Eastern and South African Telegraph Co. towards the 
expenses of Cape Town, Durban and Mauritius accounted for the 
major part of this increase. The additional expenses under the 
heading of joint stations had been incurred owing to 
the establishment of the new route to Australia vid South Africa. 
In regard to repairs of cables, their ships had been exceptionally 
busy. The expenditure on repairs to cables showed an increase of 
£20,000. The length of cable used on repairs was quite abnormal, 
and was responsible for the somewhat large addition to expenditure 
under this head. The ss. Mirror bad undergone a general overhaul, 
and had been fitted with new boilers, and the electric light installa- 
tion had been renewed. On account of this exceptional outlay they 
had made a contribution from the maintenance ships fund of 
£10,000, in reduction of the total cost of repairs to cables for the 
віх months. Receipts from other companies on account of cable 
repairs this half-year were about £8,000 more. Theamount written 
off the value of stock cable was heavier, in consequence of there 
being a larger stock in hand. The revenue account showed the 
receipte to be £20,000 less, and the total expenditure £35,000 more. 
They bad placed to general reserve fund £145,000, or £55,000 less 
than last year. At firet sight these figures might appear to show a 
falling-off as compared with the corresponding period, but they had 
two years of exceptional prosperity, which, although very gratify- 
ing at the time, had ite disadvantages when comparisons were made. 
As a matter of fact, the present period was, with the exception of 
the last two correeponding half-years, the best since the forma- 
tion of the company. They had applied £100,000 from the 
general reserve fund in further reduction of the cost of new cables, 
&c., leaving the general reserve fund £958,000. There was a sum 
of about £850,000, the balance of new cables, to be applied at some 
future date, so that they considered the rererve fund insufficient. 
During the last tbree years they had applied from the general 
reserve fund nearly one million and a quarter in reduction of the 
cost of new cables. This showed a splendid result, but they must 
not be satisfied until the whole of the remaining balance of 
£850,000 was also paid off, and their reserve fund was again in the 
position it occupied before the heavy expenditure on account of the 
new route to Australia, &c., was incurred. Their policy was to 
endeavour to keep pace with the legitimate demands of customers 
for reduced rates and improved facilities in connection with the 
receipt and despatch of telegrams, and whenever these improve- 
mente could be carried into effect without prejudicing shareholders’ 
interests, no time would be lost in bringing the negotiations to a 
successful issue. à; 

The CHAIBRMAN, referring to the question of reduction in rates, 
said :—“ With regard to the reduction of the rates for messages to 
and from Australasia, this, as you know, was brought into force by 
the action of the company's standard revenue agreement with the 
contracting States, but I regret to say that, owing to the layirg of 
the Imperial British Government Pacific cable and the consequent 
diversion of & portion of the traffic, the effect of the diminisbiog 
rate conditions will be suspended. There now being two systems 
to divide the receipts, it will be necessary for the traffic to develop 
to an unexpected extent before there will be sufficient work to 
enable us to earn the ‘standard revenue’ at the 3s. rate; therefore 
the reduction to 2s. 6d. per word will, we are afraid, be postponed 
for a considerable time ; but we still hope that trade with Australia 
will ultimately revive, and that the traffic will increase to such an 
extent that the companies will eara their average standard revenue, 
and be called upon to reduce their rate from 3s to 2s. 6d. per word. 
The tariffs which have been reduced by the Pacific Cable Board, 
owing to the opening of the Imperial Government Pacific Cable, are 
those between Australasia and Canada and the United States of 
America The reason that these rates have been reduced is the fact 
that Canada and the United States are on the way between 
Australia and Great Britain, vid the Pacific, and the new communi- 
cation having been made by this route, it naturally follows that the 
countries on the line of route should benefit by a reduction. The 
result, however, is that Canada and the United States of America 
are practically the only countries that have benefited by a reduction 
of tariff by the new Government cable. The traffic between 
Australia and the United States isa fairly good one, and, we under- 
stand, has increased largely since the cable was opened The reduc- 
tion of tariff has been from 4s. to 28. 8d. per word. The traffic 
between Canada and Australasia is very small. When these com- 
panies’ new lines to Australia, vid the Cape of Good Hope, were 
opened, there resulted & reduction of tariff between Australia 
and South Africa from 7s. 9d. to 2а. За. per word. This traffic, I 
am glad toray, has responded to this large reduction. The United 
States merchant has greatly benefited by a subsidised Imperial 
Government cable across the Pacific, paid for by British and 
Colonial taxpayers. The number of words actually carried by us 
during the six months under review, before the opening of the 
Pacific cable, with the tariff at 38., was only 73 per cent. in excess 
of the number of words trangmitted in the corresponding period 
of 1901, when the rate was considerably higher, and the loss of 
revenue was conspicuous. The traffic has, therefore, by no means 
shown a satisfactory response to the reduction in rates, the receipts 
showing a diminution of about 144 per cent. A very similar result 
will be found on analysing the Indian traffic, notwithstanding the 
more important reduction brought into operation on March Ist 
ast. In order to earn the same amount of revenue at 2s. 6d. per 


word as we did under the 4s. tariff, if is necessary to 

60 per cent. more words than formerly. Up to September 30th 
last the increase was only about 20 percent. Although we cannot 
say how soon the normal traffic with India will develop sufficiently 
to recoup the present loss, we can only trust it will do so at some 
future time.” 1 

Since the completion of the British Government cable across the 
Pacifie, which, with the landlines through Canada, and the lines of 
the existing North American cable companies, formed an alter- 
native route to Australia, the Australian traffic has beeu well main- 
tained, and they have been carrying more traffic than they had 
expected to do after the opening of this new route. The Pacific 
cable, which was started as a strategie necessity, had developed into 
& commercial competitor, but the directors thought strongly that 
any action of Government which unfairly benefited one commercial 
competitor to the exclusion of another equally entitled to a fair 
share of the undirected traffic, was wrong in principle, and should 
not be maintained. After & brief reference to the social telegraph 
code, and to the forthcoming International Telegraphic Conference, 
the chairman spoke as follows on the subject of wireless tele- 
graphy :— _ | 

“I do not know if. you wish me to say anything more on the sub- 
ject of wireless telegraphy. If so, I am afraid my remarks must be 
as monotonous asthe announcements of further developments and 
new discoveries which are now so familiar to us all. It is no 
doubt an interesting subject, and possibly more complacently in- 
fatuating to the general public than to the shareholders who have 
invested their money in the hope of receiving a substantial income 
from long-distance commercial etheric traffic. I have really 
nothing to add to or retract from what I have previously stated at 
these meetings, and, so far as I gather, no change has taken place 
in the opinion of those best qualified to judge in consequence of the 
latest reports of the experimental achievements. We still hold 
that the wireless system cannot, for reasons which to us are obvious, 
become a serious rival to loog-distance transmission. It is not for 
me to put a limit on the possibilities of any branch of science, but 
everything physical has its limitations, and sensible men will gauge 
the probabilities; and no doubt our stockholders, will continue to 
have confidence in the more material aud concrete system of sub- 
marine cables, where the revenue is assured, so long as we continue 
to do our work to the satisfaction of our customers, and where the 
dividends are paid with the same regularity and certainty as the 
messages are received and transmitted.” 

The resolution that the report be adopted was seconded by Sir 
J. DENISON PENDER, and after a few remarks from shareholders it 
was adopted. 

In the course of the remarks referred to, Mr. NEwron asked for 
more information relating to wircless telegraphy. He referred to 
the messages which passed between President Roosevelt and the 
King; the message from the King was sent by cable, and the 
company, among its excuses, blamed Post Office red tape, but, asked 
Mr. Newton, was it likely that a message sent by the King would 
be stopped by red tape?" 

In reply to these and other observations, the CHAIRMAN said that 
the directors were not keeping back from the shareholders anything 
that they knew respecting wireless telegraphy. The whole busi- 
nes8 of the Marconi telegraphy was kept in such a state of mystery 
that the directors knew very little more than anybody who read the 
daily newspapers. Mr. Newton said that the original message 
reached England by ethereal telegraphy, but he (Sir John) did not 
know tbat at all. The reasons advanced for sendiog the message in 
reply by cable did not wholly satisfy the public. The public 
and the shareholders would ndurally conclude that, had it 
been possible to send & message by wireless telegraphy, it would 
not have been sent by cable, even at the expense of waiting until the 
Post Office was opened, or requiring it to be kept open. It seemed 
a little strange that the Marconi Co. had not gone in for the trifling 
expense of a private wire from Mullion to Poldhu. He must leave 
them to draw their own conclusions from the patent fact tbat au 
important message from the King had been sent by cable. In 
regard to the confusion of different wireless messages, they bad not 
been satisfied that any mode existed of getting over that difficulty. 
Marconi's work had been done with far greater secrecy than one 
would consider reasonable in the development of anything which 
was going to be of extreme utility. In regard to the transfer of the 
company's shares, Sir John quoted figures showing that for several 
half-years past the whole difference between the amounts repre- 
sented by the transfers was only about £40,000 between the 
maximum and minimum. In the December half of 1901, £221,000 
was transferred; in the June half of 1902, £228,000; the December 
half of 1902, £264,000. , 

The retiring directors and auditors were re-elected, and a vote of 
thanks closed the meeting. 


Great Northern and City Railway Co. 


Tue report for the half-year ended D2cember 31st last, to be 
submitted to the meeting on the 2nd prox, states that the 
generating station at Poole Street is finished. The tunnels and 
permanent way between Moorgate Street and Drayton Park are 
completed, and experimental trains have been run between these 
two points. Rolling stock to the extent of six trains of seven 
coaches each has been delivered, each train consisting of three 
motors and four trailers. The extension to Finsbury Park is pro- 
gressing rapidly, and arrangements are being made for the im- 
mediate construction of the new station at Highbury Corner, and 
such portion of the extension to the Bank of England as will aliow 
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of this latter work being completed under ordinary traffic conditions 
after the opening of the railway to Moorgate Street. The Bill 
which the company is introducing into Parliament to amend its 
Act of 1902, and to authorise the issue of additional capital in the 
form of preference shares, will be explained at the special meeting 
to be held after the general meeting. 


Direct U.S. Cables Co. 


Мв. E. M. UxpRRDOw R, K. C., presided at the half-yearly meeting 
on Tuesday. In moving the adoption of the report, he referred to 
the total receipts and expenses as given in our last issue, and eaid 
that the revenue skowed an increase of 52 955 over the corre- 
sponding period of the previous year, while the working expenses 
had only increased by £199. The addition to the reserve fuad of 
£7,475 interest on investments, £1,002 from sale of certain securities, 
and £10,000 from revenue, brought that fund up to £478,860 (at 
cost) at the end of the year. During the period under review they 
had made no outliy ia respect of repairs of cables; they were in 


good working order for both simplex and duplex working. Since | 


tbe last meeting the Pacific cable had heen completed, bringing the 
other side—the Western Coast—of British America aod *he 
Australian Colonies into direct communication. It might naturally 
be supposed, inasmuch as that route made another route across the 
world, во to speak, in that direction, as a duplicate to the route 
which went the opposite way, and connected up some portions of 
the Britieh Empire not hitherto connected, that the com- 

any would bring some of the traffic across its cables over 
tbe Atlantic to England. Up to the present time matters 
were still in course of negotiation, and at present the directors 
had not to report any considerable receipts from that 
source. They tru-ted to secure by arrangement with the other 
companies and with the Pacific Cable Board a share or portion of 
that traffic. In regard to wireless telegraphy, he did not think he 
had a word to add to what he had eaid on the last occasion, that it 
might in some way or other in the future affect Atlantic traffic. It 
might be a rival, and, if s^», they must do their best not only to 
meet tbat rivalry, but to make use of any such appliances that they 
might find it advisable to employ. In the meantime the Direct 
United formed a portion of that huge network of cables which went 
allover the world, and they would endeavour fo do their duty to 
the public, and he had little apprehension of the company being 
ecriously affected by any such competition. They could not pre- 
vent a species of nervousness which seemed to be caused by those 
electric discharges which were reported to have gone in one direc- 
tion, if not in two. As matters were still pending a resolution, he 
had better not go any more fully into the question. The directors had 
appointed his son to the board. It was advisable that visits should 
be made to the stations, and he would be useful in this as in other 
branches of the business. 

Sir JaMES PENDER seconded the adoption of the report, which 
was carried without discussion. 


-Waterloo and City Railway Co. 


Тне report for the half-year ended December 31st last, to be sub- 
mitted at the meeting on the 5th prox., states that the capital 
account shows a total outlay of £606,500 on December 31st last. 
The gross receipts of the line, less Government duty, amounted to 
the sum of £17,587, and the working expenses to £7,818, being at 
the ra'e of 4445 per cent., às compared with 45:50 per cent. for the 
corresponding period of 1901. The balance available for dividend, 
after providing for interest on debenture stock, is £9,054, anda 
dividend at the rate of 33 per cent. per annum on the ordinary 
stock will absorb £8,775, leaviog £279 to be carried forward. The 
number of passengers carried duriog the past six months, exclusive 
of season ticket holders, waa 2,307,141, showing au increase of 
116,609 over the number carried in the corresponding period of 
1901. The season ticket holders on December 31«t last numbered 
1,243, as against 1,030 at the end of December, 1901. The directors 
announce that during the past half-year Sir Wyndham 8. Portal, 
Bart., who was chairman of the company from its commencement, 
and always took great interest in its affairs, has resigned, and Sir 
Charles Scotter has been elected chairman in his place. Mr. 
William W. Portal has also retired from the board, and it is not 
proposed to fill these vacancies at present. 


Metropolitan Electrie Tramways Co. 


Tue report of this company for the half-year ended December 31st 
last, to be presented at the meeting to be held to-day, states that, 
- by resolution of the company in general meeting, held July 1st, 
1902, the share capital of the company was increased from 
£1,000,000 to £1,500,000, divided into 500,00) preference shares, 
500,000 ordinary shares and 500,000 deferred shares, all of £1 each. 
As a result of the proposals made by the British Electric Traction 
Co., Ltd., to the'shareholders of the North Metropolitan Tramways 
Co. in May last, 78,504 shares in the North Metropolitan Tramways 
Co. were agreed to be transferred to this company in consideration 
of the issue by this company of 314,016 fully paid 5 per cent. cumu- 
lative preference shares, 314,016 fully paid deferred shares, and 
78,504 fully paid ordinary shares of £1 each. The company there- 
fore holds 78,504 out of a total of 110,923 shares in the North Metro- 
jolitan Tramways Co. А call of 3s. 6d. per share has been made on 
49,750 ordinary shares issued in April and June, making those shares 


Five debentures of £100 each have been redeemed, the 
debentures now outstanding amounting to £29,100. These are 
redeemable at par on or before Februsry 28th next. The directors 
propose to make an issue of capital shortly. The balance at credit 
of this account is £10,424, including the sum of £2,884 brought 
forward from the previous half-year. The directors recommend that 
the cumulative dividend on the preference shares at the rate of 
5 per cent. per annum be paid for the past year. The dividend for 
the past half-year will absorb £7,850, leaving a surplus of £2,574. 
Tbe payment of the preference dividend is guaranteed by the 
British Electric Traction Co , Ltd, for three years, from January 1st, 
1902, but as the preference shares were not issued till the latter part 
of the year, the payment of a dividend for the first half of the past 
year was postponed for the publication of the accounts, and it is 
proposed to issue warrants for the full year’s dividend immediately 
after the general meeting, the balance of £5,276 being advanced by 
the British Electric Traction Co, L'd., under their guarantee. It 
is proposed in future to psy an interim dividend on the 
reference shares on August 15th in each year. The company 
has purchased 3,500 ordinary shares in the Harrow Road 
and Paddington Tramways Co. at the price of £22,760, of 
which £6,760 has been paid, the balance of the purchase 
ric» being payable either in debentures or cash on June 30th, 1903. 
e company bas purchased, as from November 26tb, 1902, with 
the approval of the Board of Trade, from the North Metropolitan 
Tramways Co. about 74 miles of tramways in the County of 
Middlesex, and is now working the same by horses. Included in 
the purchase is the beneficial user of 1 mile of tramway in the 
County of London belonging to the North Metropolitan Tramways 
Co. The agreed purchase price is £200,000, which is to be satisfied 
in part by the company assuming the obligations, both as to prin- 
cipal and interest, of the existing £150,000 33 per cent. debentures 
of the North Metropolitan Tramways Co., which are redeemable at 
par on January 1st, 1909, and as to the balance of £50,000 by pay- 
ment in cash, with intereet at the rate of 4 per cent. per annum 
from November 26th, 1902. By an Act of Parliament passed in 
1897, the date when the several local authorities can purchase the 
undertaking under the 43rd Section of the Tramways Act, 1870, 
was extended for a period of 28 years as from 1897. Iu 1902 
another Act was obtained, which authorised the conversion of these 
tramways to electric traction on the overhead system, and in the 
case of one of the purchasing authorities, the Urhan District 
Council of Tottenham, the tenure of the tramways was further 
extended to the year 1930. The County Council of Middlesex has 
entered into contracts for the construction of 114 miles of light 
railways, part of the large system to be eventually leased to the 
company by the County Councils of Middlesex and Hertford. The 
directors propose to enter into contracts for tbe electrical equip- 
ment of these light railways, and also for the conversion to electric 
traction of the tramways purchased from the North Metropolitan 
Tramways Co. The directors are contemplating the purchase of all 
the shares in the North Metropolitan Electric Power Supply Co., 
which are at present held by the British Electric Traction Co., Ltd. 
The North Metropolitan Electric Power Supply Co. has secured two 
Acts of Parliament, which sanction the construction of main power 
stations, and the supply of electricity in bulk to authorised users 
and distributors within an area of about 325 sq. miles in the counties 
of Middlesex and Hertford. These Acts aecureto the company righta 


in perpetuity. 


68. paid. 


— 


Metropolitan Railway Co. 


Ix their report for the half-year ended December 318% last, to be 
submitted at the meeting to-day, the directors say that the British 
Westinghouse Co., to whom a contract was let in March, 1902, for 
the supply of the complete generating plant and machinery, as well 
as the sub-station plant, have taken the contract for the erection of 
the power station. The building is now in course of construction, 
and the directors expect it to be completed and equipped with 
machinery according to tbe contracts by November 30th next. A 
contract has been entered into for the construction of new rolling 
stock, and a number of the corridor trailer cars are now being built. 
The remainder of the stock will be proceeded with directly the 
questions relating to the equipment of the motors and the electrical 
details are settled with the Board of Trade and the other railway 
companies working over the railway. Negotiations have been 
revived for & close working union with the Metropolitan District 
Railway Co., with the object of ensuring uniformity in the equip- 
ment of the line for electric traction and working the traffic to the 
best advantage of both companies. The Harrow and Uxbridge 
Railway, which will connect this system with the town of Uxbridge, 
is making eatisfactory progress, and the contractors expect to have 
the new line ready for openiog by the end of the year. 


Fleetwood and District Electric Light and Power 


Syndicate. 


On 16th inst. an extraordinary general meetiag of this company 
was held, when a resolution was passed authorising the directors to 
increase the debentures by £5,000 (5 per cent.). A second resolu- 
tion was proposed providing that unless the whole sum were applied 
for the monies should he returned, but after discussion this was not 
carried. It was stated that during tbe past year the company had paid 
its debenture interest, and cleared £400. Опе speaker caid that they 
had £28,000 spent, and half the streets of Fleetwood were without 
mains. They had nota halfpenny of capital to jingle; had empty 
coal bunkers, and wore wanting more machinery.” 
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British Columbia Electric Railway Co. 


THE meeting held on 21st inst. at the Cannon Street Hotel was pre- 
Bided over by Mr. G. P. Norton. 

In moving the adoption of the report, the CHA1RMAN said the 
directors now saw their way, he believed, to obtain additional 
capital as it might be required without the difficulties which had 
recently been experienced. The Dominion of Canada required the 
company to make up their accounts to June 30th instead of to 
April 15th as previously, so they had before them a report and 
accounts for 15 months instead of 12. In the report the directors 
stated that it was their intention to recommend the payment of a 
dividend on the deferred ordinary stock of 4 per cent. per annum 
for the 15 months ended June 30th. The company’s business was 
increasing again in & manner which had not been anticipated. For 
the last three months of 1902 their increase had been nearly 2,000 
lights per month. This meant that, although their lighting busi- 
ness had increased rapidly in the past, it was increasing at the pre- 
sent time practically at twice the former rate. In view of this fact 
and of the other expenses, the directors had consulted with the 
principal holders of the deferred ordinary shares, and it had been 
though advisable, instead of paying the whole of the dividend he 
had mentioned in cash, that the 15 monthr’ dividend should be paid 
in deferred ordinary shares representing the &mount, and, further, 
that on the 28th inst. the usual dividend of 4 per cent. per annum 
on the deferred ordinary shares should be paid in cash. This, of 
course, would be an interim dividend. 

The Hon. M. R. GIFFORD seconded the motion. 

A dividend for the 12 months ended March 31st last of 5 per cent. 
per annum on the preferred ordinary stock was passed. 


\ 


— 


Anglo-American Telegraph Со. — The board has 
resolved, after placing the sum of £12,000 to the credit of the 
renewal fund for the half-year, to recommend, at the meeting to be 
held on February 6th, tbe declaration of the following dividends:— 
A balance dividend of 18s. per cent. upon the ordinary consolidated 
stock, £1 158. per cent. upon the preferred stock, and a first and 
final dividend of 1s. per cent. upon the deferred stock, for the 
year ending December 31st, 1902. А balance of about £1,700 will 
be carried forward. These dividends, together with those already 
paid, amount to £3 0s. 6d. per cent. on the ordinary consolidated 
stock, £6 per cent. on the preferred stock, and 1s. per cent. on the 
deferred stock for the year 1907. 


Central London Railway Co.— The directors recom- 
mend a dividend for the past half-year of 4 per cent. per annum on 
the ordinary and preferred stocks, and 4 per cent. for the year on 
the deferred stock, carrying forward £27,717, and placing £10,000 
to the reserve fund. Тһе dividends for the corresponding period of 
1901 were at the same rate, with £10,000 placed to the reserve fund 
and £5,870 carried forward. 


Commercial Cable Co.—The company is issuing at par 
to the shareholders the remaining $1,666,700 of unissued share 
capital in the proportion of 121 per cent. of their present holdings 
to all shareholders. A special meeting is to be held after the 
annual meeting on March 2nd, for the purpose of discussing the 
advisability of increasing the authorised capital from $15,000,000 
to $25,000,000. 


Marconi Wireless Telegraph Co.— Last Tuesday's 
London Gazette contains a lengthy notice respecting certain altera- 
tions which it is proposed to make in the articles. The alterations 
have been approved at extraordinary meetings of the shareholders, 
and are to form the subject of a petition in the Chancery Division 
before Mr. Justice Swinfen Eady. 


Liverpool Overhead Railway Co.— The accounts for 
the past half-year show an available balance of £10,138, and the 
directors have resolved to recommend payment of a dividend at 
the rate of 5 per cent. per annum on the preferencs shares, and 1} 
per cent. per annum on the ordinary shares, against 1 per cent. per 
annum on the shares for the corresponding period lagt year. Balance 
carried forward, £4,013. 


Stock Exchange Notices.—The Committee has 
appointed a special settling day as under: — Wednesday, February 
4th, British Thomson-Houston Co., Ltd. — 200,000 43 per cent. 
first LE debenture stock, and has ordered same to be officially 
quote . 


Westminster Electric Supply Corporation. — 


Dividend at the rate of 13 per cent. for the half year, making 12 
per cent. for the year. 


STOCKS AND SHARES. 


Wednesday Evening. 


CHANGES in the electrical sections are more frequent than usual 
this week, although none of them are caused to the marking 
of the securities ex dividend. In the railway division 
the dividend, announcements themselves are responsible for the 


fluctuations which we have to record, and as regards telegraph 
stocks, the hand of Marconi fights in ite course against the hope of 
proprietors in cable companies. Electricity supply shares keep 
steadily good, and already there is a talk cf what dividends are 
likely to be paid. Business, if not particularly brisk, is decidedly 
good, and almost alone amongst their Btock F xchange brethren, the 
jobbers in these securities have no just cause for complaint on thé 
acore of slackness. 

Central London stocks relapsed some uat sharply on the 
announcement of the dividend, although pe рарв readers of these 
notes were quite prepared for a distribution which seems to have 
caused disappointment to a good many holders. The Ordinary and 
the Preferred stocks, it will be seen, are both lower on the week, 
but the worst of the fall has already been partially recovered, and 
certain shrewd brokers are recommending the stocks for investment 
purposes. City and South London Ordinary has recovered its loss 
of a point, the company’s report being considered satisfactory. But 
the outstanding feature amongst the purely electrical stocks is a 
rise of 3 in Waterloo and City Ordinary, upon the very unex- 
pectedly good dividend. When the secretary’s letter was handed 
round the market tbere ensued almost 4 mild excitement, for 
everyone seemed astonished at the extra 1 per cent. being declared. 
The report is yet better than the dividend. 

After many years there dawns a really practical hope that a 
fusion of interests between the Metropolitan and the Metropolitan 
District is not merely a mirage. All previous attempts at rapproche- 
ment have met with dismal failure, but the report of the Metro- 
politan Railway encourages anew confidence that tbe eternal bickering 
of the past is about to give way to a sensible harmony in the future. 
No doubt early information of this move was responsible for the 
sharp rise that has lately overtaken Metropolitan Consolidated, and 
since the publication of the news there has been little change in 
price, the improvement having been discounted earlier. 

The usual annual interest aroused in the Anglo-American Tele- 
graph dividend has been satisfied—we use the word in a limited 
sense—by the announcement that the Preferred stock will get its 
fall 6 per cent., and that the Deferred proprietors shall be the 
proud recipients of 1s. per cent. While this is, perhaps, better than 
some had looked for, that shilling smacks too much of comic opera 
to advance prices, and possibly if the Deferred dividend had not 
been declared, the Anglo varieties might rave improved a trifle 
As it is, the two + nior issues are both lower. Eastern Preference 
has receded heavily upon a couple of selling orders, but the 
Ordinary stays at the reduced level of a week ago. Great Northern 
and Indo-European are both easier, and weakness has overtaken the 
West Indian group, it being stated that some of the volcanoes show 
signs of again becoming active. Taking their спе from Telegraph 
things in general, the Globe Telegraph and Trust shares have slid 
back a fraction; zin fact, the whole market is emphatically dull and 
weak, and even Submarine Cables Trust certificates are down five 
points. 

National Telephones, on the other hand, maintain their bracing 
tone, and although the Third Preference mark a fractional decline, 
the company’s Preferred and 4 per cent. Debenture stocks are each 
a point higher. Attention may be again directed to the latter 
security as worth looking into by those who are willing to take a 
nominal risk for the sake of a steady 4 per cent. return on their 
capital. There is no change in Telephone varieties other than the 
National Co.'s. 

A first dividend of 24 per cent. on Smithfield Markets Electric 
Supply will come as а boon and a blessing to those who have held 
the shares ever since the company was formed in 1897. The price 
was quick to respond to tbe announcement and is ] up, no change 
having occurred in the 4 per cent. Debenture stock. It is ramoured 
that the South London Co. is about to follow Smithfield’s example, 
and report says that the dividend on the latter has been earned by 
participation in the profitable cold-storage business. 

Metropolitan shares have been marked up 10s., and a little 
cautious dealing goes on in the Ordinary. At the time of writing 
the award is not out, and some of the dealers in the market 
desperately declare that it never will be! New issues are being 
made by the Folkestone Electric, and possibly by the Hove. It is 
thought that the latter will probably take the shape of Debenture 
stock bearing 4 per cent. interest. ‘herc is no market in the new 
Folkestones, but they should of cours: be taken up by those who 
have the privilege to subscribe, for they make в capital investment, 
both as regards present yield and also ia view of future develop- 
ments in this wisely-governed little company. 

British Electric Tractions are a good market, showing a rise of 
10s. as regards the Ordinary shares, the Preference being unchanged. 
There is little doing in miscellaneous shares, but Henley's bave 
eased a fraction. It is worth noticing that Edison Debenture stock 
has improved a shade; the share івы гв keep merely steady. 


. ———— — —— 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAME. or | Dividends for the last ecutive Сок. week ended 
Issue. rid three years. Jan. 2186. bis 28th. m , 
1900. | 1901. | 1909. Highest Lowest 
67,1100 | African Direct Telegraph, 4 % Debs. es $3 s Ps ..| 100 е E a 96 —100 xd| 96 —100 к d 
25,000 | Amazon Teloeraph Со. 's shares, Nos. 1 to 25,000 Ux e n 10 E E " 94— 84 24— 34 UN А 
. 119,700 Do. do. 5 96 Dete., Nos. ехо " T ..| 100 X T Ly 70 — 80 70 — 80 ЖЕ 
788,840 | Anglo-American Telcerepu. m ga - os En .. | Stock 83 61s. 66.- 48 — 51 47 — 50 48i 18 
8,105,580 | Do. do. do. 6% Pref. .. .. .. .. „ | Stock | 6 6% | 6% 90 — 92 89 — 91 907 74 
8,106,580 Do. do. do. Deferred .. i% m s .. | Stock | 5s. 9s. 1/- 71— 7 — 4 8 7 
44,000 Chili Telephone, Nos. 1 to 44,000 > id os © T b 5 96 b 4— 4 4 — zm 
13,333,300$ | Commercial Cable i ..1$100 8 96 8 sh 170 —180 170 —180 КР 
1,841,909 Do. do. Sterling 500 year 4 4 % Deb. Btock Red. Же .. | Stock es - oes 92 — 95 91 — 94 924 91 
16,000 | Cuba Telegraph é vs os 10 44% 4% bs 5— 6 5— 6 x ae 
6,000 Do. 10 % Pref. x gs се РА ic - iie 10 RA vs 52 18 — 14 18 — 14 és vá 
12,91 | Direct Spanish Telegraph yx Cue W^ tua 5 4% | 4% е 24— 84 2— 84 ө "e 
6,000 Do. do. 10 % Cum. “Pref, 25 sb ae s 5 ©з vi v 7— 8 7— 8 T T 
60,710! | Direct United States Cable 90 | 9% 8196 " 10 — 104 xd 10 — 104 10} 10 
92,8002 | Direct West India Cable, 45% I Reg. Deb., within Nos. 1 to 1,200, Red. 100 Vx Ux “a 98 —101 98 —101 T Ss 
4,000,000 | Eastern Telegraph, Ord. Stoc P Btock 7 96 1% T 1:2 —117 xd, 112 —117 11 112 
1,955,565 Do. 84 еу Stock ee en eo 100 ee ee ee 89 — 92 85 — 88 86 85 
1,584,645 Do. 4 96 Mort. Deb. Stock Red. 2 .. | Stock $a S EP 105 —108 105 —108 106 “з 

800,000 | Eastern Extension, Australasia, and China Telegraph ба ER 10 71% 7 96 Е 104— 114 101— 114 11 104 

820,0002 Do. 4% Deb. Stock . | Stock ee еВ! P 107 —110 107 —110 107 - 

800,000 | Eastern & South Асап Tele., 4% Mt. Db., Nos. 1 to 8 000, red. 1 1909 100 T + - 99 —102 99 —102 ia 

| PA di Do i do. " : Beg. Mort. Debs. (Mauritius Sub) to 8 900 m 5170 FA o S ao war is A 
3 о е етар ап . ee ee ee = 
180,042 Do. do. d Pref. s К ee és vd 10 vs P ae 18 — 1 12 — 18 12 12 
150,000 | Great Northern Telegraph, of Copenhagen 10 15 96 | 15 96 А 24 — 24 94 — 926 24 244 
66.3001 Halifax and Bermudas Cable, 96 lst Mort. ie Nos. ) 100 "m е n 98 —101 xd 98 —101 E 
17,000 | Indo-European Telegraph e ee | 95 [109 |10% |... 88 — 42 87 — 4! i 
100, 0002 | London Platino- Brasilian Telegraph, 6 % Debs. oh HM .. | 100 sx bs ee 101 —105 101 —105 a vs 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 ss xs 1 S S vis i- 4 — $ T T 
86,192 Do. do. 5 96 Pref., Nos. 1 to 90,493 es " 1 T s Ки 1 1 " es 
1,988,383 National Telephone, Pref. Stock  .. as ae ..| 100 5 a 5% ке 96 — 98 97 — 99 97 
1,966,667 Do. do. Def. Stock E =. 26 vie xs 100 64 xd 72 — 74 72 — 74 72 73 
15,000 Do. do. 6 % Cum. Ist Pref. es es 3 > us 10 6 % 6 % 18 — 14 18 — 14 13j& wid 
15,000 Do. do. 6 €, Cum. 2nd Pref. NA ws 10 6 6 T ү Зе M 114— 1 - 
950,000 Do. do. 5 % Non-cum. 8rd. Pret., ge to 250,000 o x 5 5 5 5 — ost 5 
2,000,0001 Do. do. "e Deb. Stock Red. s .. | Stock 84 84% 98 — 96 94 — 96 904 

600,000 Do. do. Deb. Stock Red. S x 100 4 4 99 —108 101 —108 Wis 
171,504 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid me ae 1 6% 6 1 
100,000 | Pacific and European Tel., 4 % ба Debs., 1 'to 1,000 m ..| 100 a “+ 97 —100 97 —100 

‘11,889 | Reuters .. E 82 T 8 5% 5% 73 i vs 

` 8,808 | Submarine Cables Trust ei % 425 ss .. | Cert. x is 110 —190 105 —115 s 

58,000 | United River Plate Telephone . T b 7 96 7 96 ss 5 — 5b 5 — 54 А 

40,000 Do. do. 5 % Cum. Pref., Nos. 1 to 40,000 ж б i i ЗА 44— 5 44— 5 vi id 
179,947l Do. do. 5 % Debs. .. .. | Stock = um aa 100 —108 100 —109 io is 

15,609 | West African Telegraph, Shafes << Шш 10 “з s Vs 8— 4 8— 4 M T 

80,008 West Coast of America, Nos. 1 to 90,000 and 53,001 to 58,008 . 24 T РЫ 75 0 — i 0 — 1 .. T 
150, 0004 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 vis (x - 96 — 99 96 — 99 a Се 
"981,930 | Western Telegraph, Ltd., Nos, 1 to 207,980 ue. dd 10 7% | 7% a 11 — 114 104— 113 113 103 

15,0001 Do. do. 6 M Debs. 9nd series, 1906 vs £s sa 100 "n T T 100 —108 100 — 103 m ee 
400,000 Do. do. 4 % Deb. Stock Red. ive vis ХР 100 ба бе hy 97 —100 97 —100 800 ae 

88,821 | West India and Panama Telegraph .. - he 10 4% - 82 А i- 3 ex - 

31,568 Do. do. do. 6 % Cum.lstPref, — ..  ..| 10 i e n ў bt A 111 

4,669 Do. do. do. 6 % Cum. 2nd Pref. s M 10 ids ze ES 8 — 4 24— 3: ss EM 

80,0001 | Do do, do. 6 % Debs., Nos. 1 to 1,800 E 100 € Р e 98 —101 xd 98 —101 97 T 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

| | | 

20,000 British Aluminium 7 % Cum. Pref. ww 5 c] 9 61% e 8— 4 8—4 : zi 
800,0000 | Do. do. 6% 1st Mort. Deb. Stock Red. eo e. | Stock і... a 75—680 | 15 — 80 is 
100,000 | British Electrio Traction sa. ^ cw жа эъ 40. 895 ^ 895 а 194— 18 13 —1 133 123 
100,000 Do. do. Д Cum. Pref. $e. cad. 30 йк. d (0. 12 — 194 | 12 — 12 1273 i2 
600, 0001 Do. do. керец Debenture Btook sa .. | Stock san d 9 ꝗ⁊] ᷑ 124 +127 ! 124 —127 125 
100,000 | British Insulated Wire Ord я <n - b 15% | 0% , .. 7 8 7 8 А 
100,000 Ро. do. : ox m. Pref. DOES DA Be. tias тоо NC si- € | bj— 63 у 

60,000 | Ро. ist Mort Deb Red.. 100 | ots ies ge ds —108 | —107 a 

50,000 JBrowett, Lindley & Co. 489), 0 2 ue que oo ses] еъ ва 1276 to 18/6 19/6 to 13/6 А 

50,000 | Do. до. 6x ‘Cum. Pret. m Ma ae a £1 6 222 | .. ! 16/6 to 175 | 16/6 to 17s. 4 os 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . e Ec ee б Nini 1 1— 1 Е d 
150,000 Do. do. Non-cum. 6 Pref... e zs 2 6 Ni. E 1 — i 1 — ii a ie 
126, 0002 Do. a ү, $ Perp. Deb. Stock ўз .. | Stock „р... {ee 100 —108 100 —108 T e 
125,00 Do. ол ре Stock eis Stock 91 — 96 91 — 96 E - 

85,000 | Callender's Cable баны енда shares S ve "An. аа 5 15% ,9095 , .. | M — 15 14 — 15 К 

40,000 Do. do. do. 5 % Cum. Pref. 855 Dd» ROS UR IL uw 5) 51— 6 6 514 А 

90,0008 Do. do. do. 44 bl 1st мо Deb. Stock Red. .. | Stock , oo. .. o5 108 —119 108 —112 9 2 

1,860,014 Central London Railway, Ord. Stock .. | Stock 4% 4%, 111 —114 106 —111 110 109 
494,008 Do. do. 4% Pref. Stock . ji ee - .. | Stock . | 4% 4% | 105—108 105 —108 108 1064 
1.380.000 City i d о: Aone do s T Ae әх SE | i Й | 4 14 | 115 —118 118 ie E В 
‚ i u ondon way ба Ps ET РР ра .. | Btoc 2 8. | 154—1 7 
85,000 | Crompton & Co, Nos. Lto85000 i s. 1 h 00 GL £10, 8 8% 7 С” | 9 ха a, 4 
е о | 
100,0007 501 100% EISE ае ad) . | | 101—106% | 101 —106 % ; 

99,961 | Edison & Swan United Elec. Light, A shares, 28 paid, 1 to 99, ^ 6 |: W% | | " 

17,198 Do. do. “© A " shares, 01—017,189 . 5 ! 94% | | | if 2 | if 
844,0231 Do. do. 4 % Deb. Stock Red. 10 | , 2—m 74 — ; 
100,0004 Do. do. 5% Ind Deb. Stock Prov. ‚Сеп. ‘all рі. „ 77 — 92 | 77 — 82 » 
112.100 | Electric Construction, 1 to 119,100 .. 2 6˙ 6% 2 2 1 — 2 

31,390 | Do. do. 7% Сит. Pref., 1 to 81,890 ů̃ü 5 | 2 a 8 | at 22 
102.500 Do. do. 4 Perp.lst Mort. Deb. Stock Stock "o A! es | | 97 —100 xd; 99 —102 

000 | General Electric A (1900), 5 t Cum. Pref. ‚> a РА 10 5 96 5% | 10 — 104 10 — 1 
000 | Ро. VVV m ME cae ! 100 —103 100 —103 5h 

35.000 Henleys i s (W. T. $ Telegraph Works, Orfx lu 6 20 20 | 1863 — 17 16 — 17 
: 85,000 do. 4 44% Pre ie. E. 5 44% s» ij 561— 51 51— 52 ee 

48,050 ро, йо. ort. Deb; Stock  .. Stock eo 01 a.. | o. | 10—13 | 109 —118 

50,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10 / 110% m 19 — 20 | 19— 90 1 194 
300.000: Do. do. do. 1% ist Mort. Deb. 100 2 |. . 101 —104 101 —104 108 A 

37,500 Liverpool ‘Overhead Railway, Ord. .. 10 8196 1496 | | 5á 57 — 6 " ^ 

10,000 Do. do. Prei. £10 paid /.. у. у. . 10 . 9i— 1 103— 104 a 

7,500 | Parker (Thomas) Ltd., Ord., Nos. 1401000 .. .. 10 - Má— 1 Má— 154 
sRosling & F 6 % Cum. Pref. NE ра $a $3 FA 21 6 ET - — 

97,860 | Telegra 2 босов and Maintenance. . 12 Ut ! 90 96 m 97 — 40 87 — 40 99 37; 
150,0001 4 % Deb. Bds., ae 1 to 1, ›500 вед. 1909 100 ! .. E | es 101 —104 101 —104 is “© 
540, 0001 Waterloo 4 City Railway, Ord. Stock я T ds ..| 100 | 8% 8% | 32% 94 — 97 97 —100 98 97 

1 | ! 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. From Manchester Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Construction and Maintenance, 4—46. Oldham, Ashton, and H Electric (£10 18—14. 
National Electric Wiring, II. | Bo. Hyde 210 ра. ort рд), 10—11, 


Bank rate of discount 4 er cent. (October Ind. 1908). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


: Closing 
Present Dividends for the > 
; МАМЕ. or Quotations 
peut Share last three years. Jan. 2186. 
: 1900. 1901. | 1902. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... ; 2x 1 x | 2 M 8 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe, s 100 T" i3 110 —118 
20,000 | Brompton & Kensington piden Light Sup., Ord., 1 to 20,000 b 6 96 8 96 10}— il 
50000 | Charing Gross and Strand El —— % Cum, Pret. 6 | 93 | 10% 19 10 
А oss and Stran ectrioit upply .. ө e b 10 
70,000 bo do. do. % Cum. Pref. b i PM 6 
40,000 до. “ City eet " % Cum. Pref. b if ; 5l 
250,000 Do do. 4% Deb. Stock Red. AP ©з 100 M vs 108 —105 
44,496 Chelsea Electricity Supply, Ord. ps ks 5 54% 4% 5 — bà 
150,0004 Do. do. 96 Deb. Stock Red. Stock ia "M 108 —111 
70,595 | City of London Electric Lighting, Ord. 40, 001—110, 505 10 0% 5% 10 — 11 
40,000 Do. 5 m. Pret., 1 to 40,000 10 6 96 25 184— 143 
400, 0001 Do. b. Stock, Scrip. (iss. at 115) all paid . ее ras ы 129 —127 
800,000 Do. 43 2nd Deb. Stock, Prov. Certs., all paid . 100 qx m 102 —105 
40,000 | County of London & Brush Prov. Electric Li hting, 4200 1—40, 000. . 10 4 % 4 % 
20,000 Do. do. do. 6 001—60, 000. 10 6 ‘a 12 — 18 
400,000: Do. do. 44% Deb. Stock, Prov. Certa. NT per) Hee - Р. 1 107 —110 
50,000 | Edmundson's Electric Corporation, Ord. Shares 6 7 96 7 96 > 64— 7 xd 
80,000 Do. до: 6 Cum. Pref. oe oa ee . 6 = 
140,000 44% 1st Mort. Deb. Stock 100 - T Р 105 —108 ха 
21,000 Kensington and Kilichtabridge Eleotric, Ord. 5 122% 10% 10 — 11 
90,000 do. do. 4% Debenture Вос Stock e A 101 —104 
110,000 buen $ Electric Supply Corporation, Limited, Ord. .. 8 $c A 11— 
49,840 Do. do. 6 o% Pre! 5 PE E 5 — 
100000 i De i do. — 9250 a 1st Mort. Deb. Stock Red Brock 6 à; Ain 96 — 99 
y etropolitan Electrio Supply, 1 to А 1 ^ 164— 17 
220,0001 Do. do. 44%, 1st Mort. Deb. Stock "E 1 2 js 107 н 
250,0004 Ix do. Mort. Deb. Stock зеб Stock at 5 98 —101 
10,852 | Notting Hill Electric Lightin ME 10 7 $ 6 & РИ 14 — 15 
40,000 | St. James’ and Pall Mall Electric Light, Ord. . 5 144 144 144% 1 1 
20,000 Do. do. do. 1 Pref. 20,081 to 40,080 5 7 96 1% vis 
150, 000 Do. do. do. 84 Stock Red 100 E 97 —100 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 2— 24 
50,0001 Do. do. Deb. ie r sa 100 80 — 90 
65,000 | South London Supply, Ord Supply, On. s xs Sx Ре b 8 — 
80,000 | Urban Electric Supply, s vs avg А 5 we Ме К 4g 
80,000 Do. do. 5% Cum. Pret. 5 Ag s КЕ 4 
110,000 Westminster Electrio Supply, Ord. 5 103% | 108% | 12 96 114— 12 
28,141 Do. do. 5 % Cum. Pret. 5 MM NICHE M — 64 ха 


* Subject to Founders Shares. 


1 Unless otherwise stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, 


January 28th. 


Closing Business done 
Quotations week ended 
ЈАП: 98th. Jan. 98th, 1909, 
: iyu A Highest. Lowest. 
+ ee 
110 10 е ee 
10.— 10 : s 
( 9H 94 
4 in - 
108 105 E 
5— 54 55 5A 
108 —111 11 E 
10 — 143 1 1074 
184— 14 es v 
d 107 i Я ` 
102 — $s 
"at | a 
12 — 18 nS és 
107 —110 1 А 1, à 
"m 64 " 
105 —108 107 oe 
10 — 11; 0 | .. 
go nen - m 
nm 5 | БА 
96 — 99 ^ 8 
17 — 18 178 17 
107 —112 Ж e 
98 —101 954 A 
14 — 15 "e Р 
p: 195 e 0 
9 7 -im, J | 
80 — 90 " 

8 — "T * 
i: $ | is 
114— 1 lig 1 
ds ain 


CHEMICALS, &c. This week. | Last week. Inc. or Dec. METALS, &0. (continyed). This week. Last week. Inc. or Dec. 
a Acid, a ei a ae per cwt. 5/- 5 / 9 Copper Sheet per ton £67 £67 
a „ itric M per cwt. 2]. 22/- i g i od . per ton £67. ` 
a 35 Oxalic. per cwt. 89/- 89/- a є " (Electrolytic) Bars per ton £59 £59 " 
a „ Sulphuric per cwt. 5/6 5/6 RE е 5 i Sheets per ton £78 | £78 ` 
a Ammoniac, Sal А рег ewt. 42/- 49/- i e m 10 Rod ton £08 £63 " 
: Ammonia, Muriate (crystal) per ton £38 10 £33 10 s e "s з H. Ce Wire per lb. 734. 73а. dd. inc. 
[] ee ee per ton 290 £80 we / Ebonite Rod oe oy per lb. 8 / J- ee 
d Bleaching powder . is 2 .. per ton £4 10 £4 10 i 5i Sheet r lb. 5/- 5/- vs 
a Bisulphide of Carbon  .. per ton £15 £15 m: п German Silver Wire per lb. 1/44 1/43 | 5 
a Borax.. ia x n .. рег ton £18 #18 ia À Gutta-percha fine. A per lb. | 8/- 8/- ie 
a Benzole (90 %) per gal. 7/- 770 dg h India-rubber, Para fine .. per 1b. * 18 8/9 8/8 y: 18405 dec. 
a i Vs us - . per gal. 5/6 5/6 "T $ Iron, Charcoal Sheets... per ton si 
a Copper ан uu "S .. per ton £19 10 £19 10 ad i , Pig (Cleveland warrants) | per ton poe ror 8d. inc, 
a Lead, Nitra s .. per ton . £94 £24 ii i „ Forgings, according їо візе per ton From £11 | From £11 es 
a , White scape per ton £31 £31 ex q „ сы heavy .. per ton | 47/6 to 50/- | 47/6 to 50J- - 
a м" ü 5 Р .. per а sri s ee 2 i „ Wire, galvanised No.8 .. per ton 2 15 een ees 25 
a Methy pirit . . per А Vis to 
a Naphtha, Solvent (90% at 160°C). рег gal. 5/6 5/6 ч g Lead, English Ingot per ton | | to£1 15 £1117 89 | 28. Gd. dec. 
a Potash, Bichromate, in casks .. рег Ib. 8d. 8d. "T g hi Bheet T per ton РЕ 
а bi Caustic (75/8096). . per ton £94 £924 - m Manganin Wire No. 28 . per lb. a 
a $3 Bisulphate : per ton £85 £85 >x g Mercury per bot. 80 2 A: | Ыр 12 d 
a Shellac R per cwt 125/- 125/- 5 d Mica (in ginal cases) small .. per lb. | 8а . to 9d. | 
a Sulphate of Magnesia js per ton £4 10 £4 10 "T y á "s medium рег lb. | 1/9 to 2/9 175 to 27 
a Sulphur, Sublimed Flowers per ton £6 5 £6 5 is » large .. per Ib. 8/8 to ТВ 3/8 to 7/8 à 
a is Recovered Я per ton £5 10 £5 10 T p Phosphor Bronze, plain oastings per lb | 1154. to 1/2, 114d. to 1/2 
a $6 Lump .. 950 per ton £5 £5 T p " rolled bars & rods рег lo. I/ to 1/8 1/- to 1/3 
a Soda. Caustic (white 70 * per ton £10 15 £10 15 са р T sinp ances per 10 | From 1/2 | From 1/2 “+ 
а „ Crystals i per ton £3 £3 ys о Platinum’ He р per oz. £4 £4 А 
а „ Bichromate, casks. . per lb. 24d, 24d. ix p Silicium Bronzc Wire .. per Ib. | 94. to 1/- 9d. to 1/- ; 
1 Steei, Magnet, &cc'd'g to desc' P n per ton | £58 £58 К 
METALS. &с. | 1 „ „ in bars From £15 | to £40 үч 
b Aluminium Ingots, in ton lots . per ton £148 £148 g Tin, Block.. per ton | { to £134 to £181 10] | £2 10 inc. 
» Wire, in ton lots per ton £224 £224 à 7 » Foil per lb. | [6 1/6 
b Sheet, in ton lots .. per ton £191 £191 A » Wire, Nos. 1 to 16 . per lb. 1/74 1/74 » 
p Babbitt's metal ingots ; рег ton | £40 to £180, £40 to £130 - » White Anti-friction Metals— | . 
c Brass (rolled metal 7 10 170 basis per 1b. г „White Ant brand per ton | 496 to £60 | £36 to £60 Ё 
c „ Tube (brazed) per Ib і j Yarns, 2/10s Grey Cotton, on sp'ls per lb. me | m i 
; 6e „ „ (solid drawn) per lb 1 j „ 6 lea. Flax. .. per lb | , 
| e Wire, basis.. s .. per lb . on 7 »  8ply 10 lbs. Russian .. per lb 2 d 
А с Соррег Tubes (brazed) "e .. per lb Sad. d. dee j „ 10 lbs. Russian, single .. per lb | 4 . | Р А 
5 с » (solid drawn) .. per lb 3d. А | 1. dec „„ 180 Ibe. Jute rove per ton £11 | ila 
2 Соррег Bars (best selected .. рег ton £07 £67 T | k Zinc, Sh't (Vieille Montagne bnd. ) per ton | £2310 | 29810 
| d ) 
А andane ЕРИНЕ Е 5 о а x» xd 3 
, a дева Ө. Boor & Co. 8 f Indis-Rubber, Ө. P. ana Tele Works | | (к Messrs Morris Ashby, Limited, 
А b The Britis uminium Co., è g Messrs. James speare m Messrs over ^ 
Quotations 4 c Messrs. Thos. Bolton & Bons., Ltd. | Quotations < } Messrs. Edward Till & Co. Quotations < n Messrs. P. Ormiston & Sons. 
supplied by | 4 Messrs. F. Wiggins & Sons. supplied by | ¢ Messrs. Bolling & Lowe. supplied by | © Messrs. Johnson, Matthey & Co., Ltd. 
| e Mesers. Frederick Smith & Co. j Messrs. Walter H. Hindley & Co., Ltd. The Phosphor Bronze Company Ltd. 
4 Vo а VPE A d ea “ылы Aca ак, жле Кызыла pa TTV!!!“ ae ee у E = peer agen JJ y eas | Pier d Es —— 
TRAFFIC RECEIPTS. 
> Receipta for Miles | ' Receipts for Miles 
i the week. Total to date. open. | ' tbe week. Total to date. open. 
| Сотрапу, Week кескеш 55. Company. | Week - ч E тааран 
| ending Am'nt Ino. or Am'nt Inc. or his | Last Сы ending Am'nt. Inc. or Am'nt. 18, or This] Last 
| deo.“ : deo. |year. ‘year. 8. ae dec.* dec.* |year. year. 
| £ 2 2 Е | 1 ' 
| Blackburn 72 5585 Jan. 23 620 | + 21 | 85,040 | + ^i m H K; E B.E.T. Co. (rone |, £ £ £ | £ 
Blao eetwood „ 24 164 + 3 624 + Southport Jan. 16 | 196 | + 88 485 4+ 195 
Bristol Trys. & Car. Co. „ 93 | 4,116 | +156 | & вош Staffordshire - „ 16 594 — 94 1488 — 62 
British Elec. Trac. Co. :— | E. Swansea. z „ 16 465 | + 80 1,04 + 6 
Barnsley District » 16 145 | — 334 — — | — öx Taunton. s s » 16 42|— 5 107 — 19 — 
Devonpor . „ 16| 8n 1— 28 80 — 18 Б | 5 o8 emouth e| o» 16 169 — 1 43 — A 81 
Dudley—Btourbridge.. ' „ 16 681 | + 82 1,475/4+ 43/1 E Da eston -super - Маге.. | „ 14 | 23 18 — | — 
Gateshead „ 16 721 4185 | L806|4 812! 1 SS Wolverhampton Dist.) ,, 16; 299 | +145! 096 + 389) 1 2 
| Gravesend—Northfleet |, 16 168 | = 5% — | — 44 Central London Railway |, 24| 6,776 | +160 | 27,672, + 1.476 6 6 
DOE ый. М. „ 16 326 4 26 936| + 69. 7; 7À Б City aud 8. гооп Ry. „ 25 8,867 | +458 | 13,678 + 1,622 H 6i 
Hartlepool А oe} n 16 187 | + 30 467 | + 42, 6 4 Doncaster Corp. Trys. . — — — ei | — 
Kidderminster . spo n 16 92 | + 1 219 | + 2| 4 4 Dover Corporation » 94 169 | — 1 604; — 45, 8 8 
Merthyr . un .» 16 158 | — 18 356 — 65 8 8 Dublin United Trys. „ 29 4,165 | +121 13,671 — 199 46 46 
Middleton os ej» 16, 214 — 581 — 84| — 8 East Ham Tramways .. „ 24 421 | +110 — — 5 4 
Oldham — Ashton eq 16 487 | 49 1,150 + 56; 8 8 8 Glasgow Corp. Trys. |o» 24 | 11,629 | +980 | 415,909, + 2,801, 63 
Poole 5% dd | „ 16 210 | + 80 4741 + 86 zi Ps Liverpool Overhead Ry. „ 25 | 1,454 | +111 5,893, + 298 63 
Potteries ee ee | [I] 16 1,410 + 46 8,250 + 50 s Newoasèle Corp. ES 90 94 2,910 — — == 85 — 
Rothesay.. ee ee | [1] 16 29 + 6 118 + 85 — == Bunderland Corp. 0 [I] 25 — 28 — == 172 1% 
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THE BUCKINGHAM LONG-DISTANCE PAGE- 
PRINTING. TELEGRAPH.’ | 


_ _,, (Concluded from page 160.) 
Fias. 4, 5, 6, 7 show details of the receiving, unison and printing 
apparatas. The main line polarised relay and the apparatus which it 
directly controls are shown in fig. 4. Its armature controls two 
branch circuits, in which are the sunflower escapement magnet, & 
unison magnet, and a governing relay. These have each two coils 
revereely wound, and in the case of the escapement magnet, the 
effect is to oscillate its armature from side to side in common with 
the armature of the main line relay. The unison magnet is polar- 
ised, and its coils are so connected that a current through one of 
its coils corresponding to a negative current on the main line tends 
to assist the induced magnetism, while a current in the other coil 
(corresponding to a positive current on the main line) opposes tbe 
induced magnetism of the magnet. The adjustment of the retrac- 
tile spring of the magnet is such, that its armature will not be 
attracted by short pulsations of either polarity, nor by prolonged 
positive pulses, but it will be attracted by prolonged negative cur- 
rents. The result of this is that when short and long positive and 
short negative currents are coming over the main line, the hook on 
the end of the armature of the unison magnet is always in the path 
of the teeth of the unison wheel, on the same shaft as the escape- 
wheel; but when a long negative pulse is received, the armature is 
attracted, and the hook is withdrawn from the path of the teeth. 
The space between any two of the teeth on the unison wheel is 
equal to the space between any three of the teeth on the escape- 
wheel Six pulses of current will move the escape-wheel a distance 
of threeteeth. Hence six pulses will also move the unison-wheel 
a distance equal to that between two of its teeth. Therefore, so 
long as the escape-wheel is in unison with the received pulses of 
the latter, the hook will always be drawn out of the path of the teeth, 


Fig. 4.—DriAGBAM оғ RECEIVING АРРАВАТОВ. 


since each letter of the Buckingham alphabet is followed by a long 
negative pulse, and if at any time the apparatus should get out of 
unison, it is seen that in this way five short pulses will hold it at 
the unison or zero point, as previously stated. 

The teeth of the unison wheel also perform another important office. 
There are six circuit-closing levers, pivoted as shown, of which five 
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Fic. 5.—D1aGRaM OF UNISON AND SELECTING APPARATUS. 


t 


are on one metal support; the sixth is insulated therefrom. The 
arrangement of these levers relative to the teeth is such that when 
the unison wheel moves a distance equal to the space between two 
of its teeth, these levers close their respective circuits at 
1, 2, 3, 4, 5, 6 in quick succession, beginning at 1. In other words, 
each cycle of six pulses, whether of long or short duration, will bring 
about a consecutive closing of the circuits controlled by these levers 


* Abstract from the Electrical World and Engineer. 


for a purpose presently to be mentioned. Of course, a long pulse 
чизо а circuit-closer to dwell longer on its contact than а short 
р | : 
The retractile spring of the governing relay is so adjusted that its 
armature will not respond to short pulses of current, but will respond 
to prolonged pulses of either polarity. This feature is utilised in 
connection with the circuit-closers of the distributor, or sunflower, 
and certain relays, termed selecting relays, of which there are five, 


ER .. 
igid 


D, Dogging magnet; r, Ink ribbon feed; р, Press magnet; к, Printer's 
- escape magnet: R, 6th pulse relay. 


Fic. 6.—DIAGRAM OF PRINTING CIRCUITS. 


shown in fig. 5. These relays, known as Nos. 1, 2, 3, 4, 5, also have 
two ooils, reversely wound. The circuit from one of the coils of 
each relay is connected to the correspondingly numbered contact 
post of the sunflower, but this circuit, it may be seen, can only be 
fully completed when the armature of the governing relay is 
attracted. Each of the selecting relays, by its armature, controls an 
electro-magnet, which latter, by its armature, mechanically moves a 
lever that is connected with the type-wheel moving devices. These 
are termed the type-wheel magneta. 

Whenever, in the course of the incoming six pulses that represent 
and print a character, one or more of the pulses are prolonged, there 
will, of course, also be a prolonged pulse or pulses in the local 
circuit of the governing relay, which will attract ite armature, as in 
fig.5. Assume, for example, it ie the first pulse. At this moment 
circuit-closing lever 1 is on a tooth of the unison wheel, and its 
circuit is closed at the contact post 1. Hence, at this instant (the 


— 
LI Uu uu t [] 


Selecting Relay 


6 4 3 4 1 


чер 
Fic. 7.—TyPE-WHEEL Movina MECHANISM. 


governing relay also being closed) the circuit of No. 1 selecting relay 
is completed, and being thereby actuated by current from dynamo 
D, throws ite armature to the right, operating a type-magnet No. 1. 
This magnet, by ite armature levers, will move the type-wheel into 
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a position for ting the letter a, and if there be no other 
longed pulses in the cycle up to the sixth pulse that letter will be 


The circuit connections of the instruments operated by and in 
connection with the sixth pulse relay are outlined in fig. 6. 

The ink-ribbon feed magnet actuates a step-by-step ratchet and 
pawl device which moves the inking ribbon under the type-wheel. 
The dogging magnet plays an important n in steadying the type- 
wheel during the process of printing. it does by means of a 
small cylinder on the same shaft as the type-wheel, on the surface 
of which cylinder 32 small holes are arranged to correspond with 
the characters on the type-wheel. When the dogging magnet is 
operated, which will be after a desired letter is approximately in 
the printing position, its armature drives a dog or pin into one of 
these holes, thereby adjusting and locking the type-wheel in a 
given position until the printing is effected, whereupon it is re- 
leased. The printer escapement magnet operates or controls the 
train of gearing, which results in feeding the paper around and 
along its support, as already explained. 

The manner in which the type-wheel is brought into any one of 
the 32 possible positions, considered aside from the alphabet, is, 
perbaps, the most unique of the numerous novel features of the 
Buckingham printer. 

The electro-mechanism for this purpose is schematically 

outlined in fig. 7. The type wheel is securely mounted 
with the dogging cylinder on a horizontal shaft. This shaft 
receives an endwise motion from the horisontal levers on 
the left, and a rotary motion from those on the right. In 
shop phrase, these horizontal levers are termed whiffletreee. 
The vertical arms 4, 5, connected with type-lever magnets 4, 5, 
move the horizontal levers which give the cndwise motion 
to the t pe-wheel. The arms 1, 2, 3 move the right-hand 
levers which impart by suitable intervening mechanism the rotary 
motion to the type-wheel. The whiffletrees are connected by suit- 
able links and pins to their respective arms, and are so pivoted and 
interlinked that a movement of arm 5, for example, to the right 
will move the type-wheel (whose shaft is attached by a swivel con- 
nection to the left-hand levers) a distance equal to the width of 
one of the type-wheel rings tothe left. When arm 4 only is moved, 
it shoves the type-wheel shaft lengthwise a distance of two rings of 
the type-wheel to the right. When both arms are moved, the type- 
wheel is moved a distance equal to one ring to the right. Asin the 
normal position of the type-wheel the second ring from the right is in 
the printing position, it is clear that either of the other three rings 
may be brought into a printing position by the single and combined 
effects of two endwise adjusting arms. 
_ The lengthwise or reciprocal movements of the right-hand levers 
impart a rotary motion to the type-wheel shaft by the intermediary 
of a spiral slot in а sleeve through which а pim attached to а rod в 
projects. This rod is connected by a link to the right-hand whiffle- 
trees. The type-wheel shaft enters the left end of the same sleeve, 
in which it moves freely lengthwise. А pin on this shaft projecta 
through a straight slot in such manner that when the sleeve rotates 
in either direction the pin compels the type-wheel shaft to turn 
with it. The rotating levers are so adjusted that arm 1, when 
moved alone to the left by its magnet, will turn the type-wheel as a 
whole one-half of a revolution in the direction of the arrow 
shown at the shaft. Arm 2, when moved alone to the right, turns 
the type-wheel two-eighths of a revolution in an opposite direc- 
tion. Arm 3, moved alone to the right, turns the type-wheel one- 
eighth of a revolution in the same direction as arm 2. Arms 2 and 
3, acting together, jointly turn the type-wheel three-eighths of a 
revolution in a direction opposite to the arrow, while arms 1 and 2, 
acting together, but oppositely, will turn the type-wheel two- 
eighths o? a revolution in the direction of the arrow ; and by these 
means any one of the characters on the type-wheel may be placed 
in the position for printing with a maximum of five prolonged 
pulses apart from the final prolonged negative pulse for printing 
and restoring the apparatus to normal after printing. 

The press magnet is at the rear end of the tubular support. 
Its armature lever is connected with the printing piaten by means 
of a rod attached to a crank lever, the platen being arranged within 
the tube, and driving the paper against the type-wheel through an 
opening in the tube. 

As already noted, the method of transmitting messages by the 
Buckingham system is identical with that of the Wheatstone auto- 
matic telegraph system. 

The speed of the operators in preparing messages by the Buck- 
ingham keyboard perforating machine for transmission by the 
Buckingham system, has increased with the increased skill of the 


operto andis now nor iem пап PO Wordi рез ишш. This rate 
speed, it may be said, is greater than that at which the most 
expert operator of a typewriter could transcribe the same messages 
on ordinary page copy by the Remington or other typewriter. 
This is due to the fact that the operator of the Buckingham key- 
board perforator has practically no sheets to change, the paper strip 
coming in rolls sufficient for 100 messages. Furthermore, the extent 
of depression of the key levers of this machine is less in point of 
dietance travelled than the levers of the ordinary typewriter, and 
it is easier to operate, since it has practically no friction to over- 
come, and no work to do other than to close the circuits of the 
риш and feed magnets. All the business transmitted by the 
uckingbam system ів d by this keyboard perforator, and 
it may be added that two-thirds of all the business transmitted over 
the regular Wheatstone automatic circuits from the New York office 
is also prepared by this keyboard perforator, it being understood 
that it ів only а question of arranging the proper combination of 
stirrups under the key levers to adapt this keyboard perforator to 
any dot and dash alphabet; the piano wires, feed and punch 
magnets remaining unchanged. 

In the operation of receiving m by this system an atten- 
dant places the telegraph blank in its tubular form over its support, 
until it meshes with tbe star-wheel, as stated, to facilitate w a 
па at pee angles to the circumferential grooves is provided 

п, fig. 3). ^ 

The reception of message then proceeds. At the end of the first 
line, which contains the number, originating station and date of 
meseage, also at the end of the address and at the end of the 
message, a blank space is provided in the perforated strip at the 
transmitting end. At these intervals the attendant operates a 
manual device and advances the paper one line. At all other times 
the line space movement is automatic. When the message is com- 
pleted the attendant opens up the paper tube by a knife- 
point through the row of perforations on the margin, when the 
message is ready for delivery. 

An expert attendant quickly detects any imperfect signals, such 
as might be caused by wire trouble of any kind, by a break in the 
rhythm of the working of the receiving apparatus, and in the event 
of any appearance of error ke signals to the transmitting operator 
accordingly. In this way incipient errors due to line and instru- 
ment troubles are detected with practically the same facility as on 
the regular Morse circuits. 

The rate at which messages are larly transmitted between 
New York and Chicago by the Buckingham printing-telegraph on a 
duplex circuit is about 100 average messages in each direction, or 
200 messages per hour on one wire. The length of this circuit is 


.974 miles, but the ordinary Wheatstone repeaters are inserted at 


Buffalo, which is 444 miles from New York and 532 miles from 
Chicago. The wires used are the ordinary overhead copper wires 
of the company, measuring from 3 to 5:5 ohms per mile, and the 
system is, of course, operated under all prevailing conditions of 
capacity, self-induction, and inductance effects from other lines to 
which the contiguous circuits may be subjected. 

On several occasions the system has been worked at foll capacity, 
to test its accuracy of transmission and reception. The matter 
transmitted on these occasions consisted of ordinary newspaper press 
reporte, and was received on sheete of foolscap. On one occasion, 
from Chicago to New York, 2,429 words were transmitted in 23 
minutes 54 seconde. On another 6,073 words were sent and 
received in 60 minutes and 13 seconds. On still another occasion 
9,126 words were sent in 91 minutes and 18 seconds, all without an 
error in the printed copy. This is at an average rate of 100 words 
per minute. These figures include the time lost in changing the 
Bheets, which, at the date of the tests, required six seconds for 
each change. By an improvement in the apparatus this time has 
been reduced to one second. It is estimated that over 1,500,000 
messages have been transmitted by this system since its intro- 
duction upon the lines in question. 


THE QUALIFICATIONS OF A CENTRAL 
STATION SUPERINTENDENT.” 


(Concluded from page 167.) 


Іх опе case which came under the writer's attention, the low- 
pressure cylinder bead on a large cross-compound Corliss engine 
developed a flaw which made it unsafe. The superintendent directed 
that the head be removed, and, disconnecting the head end links, he 
ran the engine, the low pressure cylinder taking steam only on the 
crank end. He carried the load — not economically, not even evenly, 
and perhaps not over safely, but, neverthelese, he carried it, and 
saved the plant the ignominy of a shut down. ` 

It is obvious that for one man to give his individual attention to 
all the intricacies of the management of a large power house will 
be utterly impossible without a system of some kind, and the 
system employed by the superintendent in collecting data and the 
use he makes of it, is an exceedingly good measure of his ability. 
The better the superintendent, the more admirable and thorough his 
system to obtain information. Every employé should have some 
kind of a record to keep, whereby he turns into the superintendent 
full information as to what has happened in his de ent during 
each run, and suitable methods of classification and com are 


* The Central Station (New York). 
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absolutely essential Load curves at at least 15-minute intervals 
and preferably closer time on interesting peaks should be daily 
determined, plotted and recorded. The voltage and boiler pree- 
sure records should be daily taken and compared by suitable instru- 
ments. It is not at all out of place for the superintendent to make 
afad of collecting curves of the various quantities tangible and 
intangible which vary in his station during the lapse of time. The 
writer has seen men who carried it to the extent of plotting oil, and 
even waste curves asa part of the determination of the consum 
tion of supplies, and these curves were not taken simply to satis 
curiosity, but the peaks, hollows, and average height above the axis 
were carefally noted and strict accounting was required. 

A good superintendent should establish a system of collecting 
information relative to his plant, such that though he may not have 
the actual ific information concerning a given point in bis 
mind, he can at once turn to it and determine perhaps better 
than the man actually concerned in the incident, what happened, 
and why it happened. 

Lamps, motors, and other consuming devices placed on the 
circuits of a central station should be of supreme interest 
to the central station superintendent. He should personally 
acquaint himself with every motor installation on his line, 
and should find out and recommend the motors best suited to 
the work, particularly if his circuits are mostly alternating. An 
inefficient motor means large meter bills and dissatisfied consumer. 
In alternating current work it is perfectly possible for a very good 
motor to act very badly on circuits of a wave form different from 
that for which the motor was designed—a prolific cause of dissatisfied 
consumers. It is better to sell 1,000 xw.-hours each to two satisfied 
consumers than 2,000 xw.-hours to a dissatisfied consumer, and it is 
therefore a saperintendent’s best policy to recommend and assist 
in the purchase and manipulation of economical lamps and motors. 

The alternating motor question is becoming particularly seri us 
and it is not sufficient that a motor be of high efficiency. It must 
possess a high power factor aleo. The superintendent must 

preciate that a wattless load differs from a working load only in 
the fact that it burns no coal and pays no money. It is even more 
troublesome to carry than an sqivalent working current load, for 
it imposes the same losses and has a more determined effect on the 
regulation. Furthermore it limits the capacity of the machine just 
the same as working load. He should therefore regulate as far as 
lies in his power the character and number of motors and arc lamps 
installed on his alternating current lines. 

Concerning incandescent lampe, similar remarks apply. He 
should recommend and influence as far as lies in his power the 
installation of as high efficiency lamps as it is possible for his station 

ion to permit of, and conversely he should improve his 
tions to the highest degree in order to permit the use of such 
lamps. Efficient lamps while they mean low meter bills, mean also 
an increased number of satisfied consumers. He will ultimately 
sell more power and keep peace in his family if he adopts these 
tactics. Moreover, if he sells Jamps and motors to his consumers, 
his company will acquire what profit there is between wholesale 
and retail prices, and with complaining consumers who do not use 
economical lamps and motors, he will have the best side of 
the argument on the sise of the meter bills. He should be 
scrupulously careful that his meters accurately measure the power 
consumed. The old adage “ Honesty is the best policy,” applies, 
and it pays to go to 4 considerable expense to be sure of honesty. 

Assuming that the problem of electrical distribution has been 
satisfactorily settled, there remains for the superintendent to deal 
with the consumers. The business office will take care of the satisfied 
consumers He will have the dissatisfied ones to deal with, and 
will find plenty of opportunity to exercise his tact and judgment. 
It devolves upon him to load the plant at a profit, and he should 
exhaust his ingenuity in providing methods of selling his power. 
He should have a flat rate for those consumers who abhor a meter. 
He should bs largely conversant with and prepared to adapt any of 
the modern systems of selling electric power as his judgment may 
decide. He shovld not lose sight of the fact that a day load that 
wil even pay interest and depreciation charges in addition to 
running expenses is desirable. He should go out of his way to 


secure it. Ifatrolley line enters his town from a distant city, he 


should propose a rotary sub-sta'ion. He should not lese sight of 
the fact that it is always advisable for a central station plant to 
acquire cheap land suitable for factory sites on which may be 
founded industries which may be power consumers. His keencst 
business foresight will be severely taxed to determine upon the 
spending of money in matters like these. He should seriously 
investigate the feasibility of a storage battery auxiliary in order 
to flatten out the load curve on his generators as far as possible. 

He should be on the alert.to prevent the installation of private 
plants by means of a suitable adjustment of rates. When a con- 
sumer uses enough light or power to justify the expense of a private 
plant, the local company has a sufficient commercial reason for 
sapplying him with current at a lower rate than his neighbours by 
reason of the larger quantity involved, and it is worth while for the 
electric company to make substantial reduction in order to avoid 
the setting of a dangerous precedent. In this department, his 
tact, business ability, and judgment will be taxed to their 
utmost. 

Having outlined the versatile attainments of our ideal central 
station superintendent, it remains to tay a few words on how these 
can best be acquired. Tact, good judgment, and business ability 


can be attained by practical experience, and in no other way. The 


art of managing men simply requires that the candidates shall learn 
by doing. The methods that the would-be superintendent will 
pursue necessarily depend largely upon his opportunities. If he is 
young and unhampered, he should devote himself to acquiring the 


neces book knowledge, and all the better if he has to work in an 
electric light station as a stoker or even a coal passer in order to 
obtain the necessary funds to assist him in his studies. A boy with 
a high school education taking a course in a technical school, and 
working summers and between whiles for a dollar a day or less in 
the fire room with the shovel, in the engine room with a piece of 
waste and an oil can, or out on the line with hatchet and pliers, is 
laying perhaps the best possible foundation for competency as a 
station superintendent. 

His desirable characteristics as а man have already been men- 
ee To sum up his professional attainments, they should be as 

ollows :— 

l. A practical experience gained by working in electric light 
stations, and on distribution lines, preferably both, while operating 
and while in course of construction. 

2. An intimate technical and practical knowledge of all the 


methods of generating, controlling, measuring, selling, distributing 


and consuming electric light and power. 

3. A good all round technical and practical knowledge of steam 
engineering, which may in these times of water-power plante be 
usefully supplemented by a correspondingly through knowledge of 
hydraulic engineering. 

4. А commercial knowledge of the electrical and mechanical 
market for labour, machinery and supplies. 

In the present state of the art this is enough for one man to try 
to accomplish. For up-to-date perfection he must study and 


specialise his profession. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 
Ву Dr. J. A. FANG, M. A., F. R. S., Member. 
(Abstract ef Paper read December 11th, 1902.) 


(Concluded from page 163.) 


ANOTHER variety of flicker photometer has been described by Prof. 
Е. P. Whitman.“ From a circle of white card, which is fixed to 
the axis of a motor, he cuts away a semicircular segment. This disc 
is placed on the photometer bench so as to make an angle of 30° 
with the line of light. Behind this disc is placed another fixed 
sheet of white card, inclined at an augle of 60° to the revolving 
disc. The two lights to be compared are placed on either side of 
this arrangement, and on revolving the disc and looking in the 

roper position we obtain intermittent glimpses of the white card 

hind. The brightness of the two surfaces—namely, that of the disc 
and the card—are then equalised by moving the lights, and this 


м, Motor carrying white Maltese cross fan >; s, Fixed screen; E, Eye- 
tube; л and в, Two sources of light. 


Fic. 10.— FLICKER PHOTOMETER. 


equality in brightness is known to exist when the ''fiicker" just 
vanishes. The author haa made a slight modification of the above 
form of flicker photometer by employing a white card disc cut in the 
form of a Maltese cross, with the open sectors equal in magnitude 
to the cross arms, and using the disc on the axis of a motor as above 
described (see fig.10). Another compact form of flicker photometer 
devised by the writer contains in a box the screen and fan driven 
by clockwork at just the right speed. It is quite an easy matter to 
compare by means of it an arc lamp and a candle. 

Prof. A. Vernon Harcourt has mentioned in a paper on “ Photo- 
metry by the Pentane Standard” that his attention was drawn by 
Mr. Dibdin, chemist to the late Metropolitan Board of Works, to 
the fact that a star disc affords a much better means of comparing 
heterochromatic lights than the simple Bunsen grease-spot disc. In 
using the ordinary Bunsen grease-spot disc for the comparison of 
heterochromatic lights, the writer has found that the colour diffi- 
culty is partly eliminated by throwing the eye out of focus. In 
other words, not endeavouring to obtain too sharp a view of the 
object looked at. 


е Science Abstracts, Vol. ii., Abstract No. 28. Physical Review, 
Vol. iii., p. 241, 1896. See Proc. Brit. Association, Aberdeen, 1886. 
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Before heterochromatic photometry is placed on a perfectly satis- 
factory basis, we require to determine and to define more closely 
what it is we are comparing, or desire to compare. We want, if 
possible, some means of defining how far any given illuminant 
differs from daylight in colour-revealing power for certain standard 
coloured surfaces. 

In the next place we require to arrange and define a standard 
detail pattern, in order that we may determine the quality of any 
given light in revealing detail; and finally, with respect to the 
integral brightness, we have to determine and define a standard of 
brightness or illumination in the production of which the lights con- 
sidered should be compared. 

The mere term candle- power of an arc” is unquestionably too 
-vague to satisfy requirements at the present day, in defining the 
value of a given electric arc-lamp as an illuminating agent ; there are 
peculiarities about the light emitted from the various forms of arc- 
lamp which render them best suited for particular forms of illumina- 
tion, and not sufficient information of scientific value is gained by 
simply describing them as arcs of so many mean spherical candle- 
power, or so many watts. Our ideal light is daylight. We ought 
to be able to define how far any artificial light can act as a sub- 
stitute for daylight in enabling us to see surrounding objects in their 
proper oolours, with their proper details and their proper brilliancy 
or relative brightness. 


IV.—PuoroMETBIC UNITS. 


We may in conclusion make a brief reference to the subject of 
photometric units and international agreements thereon. The Con- 
gress of Electricians at Geneva, in 1896, adopted as the unit of 
luminous intensity the candle, and defined it as being practically 
represented by the decimal candle or bougie-decimale, which a 
previous Congress in 1889 at Paris had defined as the twentieth 
part of the light emitted normally by 1 өд. centimetre of platinum at 
ite melting point. The 1896 Congress further asserted that this decimal 
candle might be practically represented by the Hefner unit, Asthe 
unit of luminous flux they adopted the word Lumen to signify the 
light sent out from a unit source through a unit solid angle. 
Following the decision of the Congress held in 1893 at Chicago, they 
defined the unit of illumination as a flux of one lumen square 
metre, and called it a Zuz.* One cannot but wish that the resolu- 
tions adopted had been previously discussed in the technical я 

In the first place, the candle is too small a unit of luminous 
intensity for the purpose of electric photometry. The unit of light-- 
ing adopted now for a long time past by electrical engineers has 
been the 30-watt glow-lamp, which when working at 3 watts per 
candle gives a light of 10 candles. Again, a 10-candle lamp is now 
the photometric unit adopted in gas-light photometry by the Gas 
Referees. The Carcel lamp, the French official standard, has a 
value not far from 10 candles. Hence the candle is becoming a 
thing of the past, both as a practical illuminant and as an actual 
standard in photometry. A unit of light of convenient magnitude 


for the purposes of electric lighting is that which is given by the 


30-watt glow lamp, or by the Harcourt pentane lamp as adopted by 
the gas referees. 

Instead of calling this standard of luminous intensity ten candles, 
why not call it one lamp ? The word lamp is a short, common word, 
existing both in French and German, and therefore not presenting 
anything strange in sound. It would appear that а case can 
certainly be made out for reckoning luminous intensity in larger 
units than a candle, each of which is called one-lamp power, and 
equivalent to what we now call 10 ср. This would have another 
advantage, because the unit of brightness or illumination would 
then be the lamp metre, namely, brightness produced by a luminous 
intensity of one lamp on a white surface at a distance of one metre. 
This brightness would be very nearly equal to a Carcel metre, 
originally named a Lux by Sir W. H. Preece, and to that 
which we call one candle.foot, & convenient illumination for the 
purposes of vision. The candle-metre is too small an illumiva- 
tion to take as a standard. The least comfortable illumination for 
discriminating print is one 10 times as great as that called by the 
1896 Congress a lux. The practical photometerist hardly ever feels 
the need for other unite than those of luminous intensity and 
illumination. In the suggested nomenclature the unit called the 
lamp would be the name for the first, and the Jamp-metre, which 
might also be called a lux if desired, would be the unit for the 
second. 

- If the Violle platinum standard should be ultimately adopted as 
the final] standard of reference in Great Britain, the /amp might be 
defined as that light given out normally from half a square centi- 
metre of the surface of platinum at its melting point. It could be 
reproduced or recovered at distant places by the use of a Harcourt 
pentane argand lamp, or by the use of one of the large bulb electric 
glow lamps taking 30 watts. 

Again, why do we still adhere to that rather absurd method of 
measuring what is called the efficiercy” of an electric lamp by 
stating the watts per candle? "This so-called efficiency is greater 
the less the number by which it is defined. We ought rather to 
specify this quantity in lumens per watt or per kilowatt. In lumens 
per watt the efficiency is a number near to 4 for a glow lamp, and 
12 for a continuous-current arc, and these numbers give us at once 
воше idca of the relative economy in werking. We prefer, how- 
ever, apparently to travel along old intellectual grooves, rather than 
strike out for a new aud better way. 

A more important matter, however, than the reorganisation of 


»The word Lur was originally suggested by Sir W. H. Preece, at 
the 1589 Paris Congress of Electricians, as the name for a unit of 
illumination, and applied by him to express an illumination equal 
to a carcel-m«tre, nearly equal to one candle-foot in magnitude. 


nomenclature is the actual establishment in England of a primary 
reference standard of light. At presentthere is no Court of Appeal 
in case of disputes as to the so-called candle-power of glow-lamps 
or arc lamps. Without presuming to dictate a course of action, it 
is much to be desired that this matter should engage the attention 
of the National Physical Laboratory without delay, and that a 
careful re-investigation should be made.of the Violle platinum 
standard, and at the same time the Lummer and Kurlbaum plati- 
num standard as adopted by the Reichsanstalt should be examined. 
Also experiments should be undertaken to see how far the spi 
bulb glow-lamps made on the plans suggested by the author can 
up bern asa means of distributing or reproducing this standard 
in distant places. 

The Hefner lamp has rightly never been accepted in Great 
Britain, as it is not & suitable practical unit for electric photometry, 
but if the platinum reference standard could be set up at one or 
two places, and if it could be shown that the light from one square 
centimetre of molten platinum is practically represented by twice 
that given by a Harcourt pentane p, or by a certain glow-lamp 
made and used in a certain manner, the difficulties which beset 
photometry at the present moment from the want of a common 
recognised standard would be diminished. It is unfortunate that 
national f seems to enter into this question of the selection 
of standards of light. No sooner is one practical unit suggested in 
France, than a different one is adopted in Germany, and - third in 
England; but that is no reason why the whole question should not 
even now be re-examined ab initio by photometrical with 
the object of settling an international unit of light, and obtaining 
for it universal acceptance, as in the case of the international elec- 
trical unite. 

These suggestions are thrown out not in any dogmatic spirit, but 
as the result of nearly 20 years’ experience in the testing of electric 
lamps, and in the hope that they may stimulate discussion, and 
enable the members of this Institution to formulate their experi- 
ence and opinions on the photometry of electric lamps. dd 


MANCHESTER SECTION. 


Ox Tuesday, January 20th, Mr. Hardman E. Earle delivered his 
presidential address. He pointed out the growing importance of 
this section of I. E. E., the membership now numbering 450, includ- 
ing on its roll members representing the leading electrical industries 
іп the surrounding districte. 

Lancashire and Yorkshire would, within & comparatively short 
period, possess electrical generating stations which would be second 
to none in the country as regards either size or importance, and, 
notwithstanding the progress in the past, they might confidently 
anticipate a development in the future, which would surpass any- 
thing they had witnessed. | d 

The rapid and even startling progress that had been recorded in 
every direction during the past 20 years was primarily due to the 
labours of those who had, by scientific investigation, enabled the 
engineer to solve, with an accuracy amounting almost to certainty, 
the problems placed before him, and in & secondary degree to the 
spirit of commercial enterprise which had provided so large a capital 
for the industry. 

Within the period named the investigations, inventions, and 
developments which had chiefly contributed to the advancement 
were :—The production and commercial manufacture of the high 
voltage incandescent lamp; the mathematical treatment of the 
fundamental principles of the electric generator; the three-wire 
system; the series-parallel control for traction work; and the 
induction motor. 

The first economical incandescent lamps in this country were 
introduced between 1881—2; they were 50-volt lamps, and con- 
sumed 3:5 watts per candle-power. Since that time great advances 
had been made, and higher voltage lamps are now satisfactory and 
efficient, and are sold for as many ipence as they formerly cost 
shillings. 

The mathematical treatment of all matters concerned in dynamo 
design was of the greatest importance. Machines could now be 
designed for almost any purpose with & certainty as to the result 
that was not formerly possible. The knowledge of what may be 
expected from various samples of iron and steel had reached a high 
state of perfection. In this respect it was interesting to note the 
gradual evolution from cast-iron to wrought-iron, and subsequently 
steel, which enabled machines to be produced having a higher 
efficiency, and less weight and cost. 

The development of the multipolar dynamo had been an impor- 
tant step, and one of the most valuable advances had been the use 
of carbon brushes. Speaking generally, it had been found that 
bigh-resistance, fine-grained brushes were most valuable for the 
higher potentials, and low resistance course grained brushes for the 
lower potentials. 

The great improvement in the dynamo had given strong impetus 
to improvement in steam engines; the accurate knowledge of steam 
consumption per kilowatt enabled various types to be compared, 
and had led to many improvements in design. 

The three-wire system was introduced when the two-wire system 
had reached ita limit; its general adoption was proof of its import- 
ance. Combined with lamps of double the previous voltage, it gave 


* a new life to continuous-current working, and had been the cause 


of this system replacing the single-phase alternating-current system 
in many towns. 

The series-parallel control for tramway work had in one great 
step enabled about 30 per cent. reduction to be made in the units 
per car-mile and in the plant to be provided in the power station. 
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This, combined with the development of the overhead trolley 
system, had been a great factor in the rapid advancement of elec- 
trical гаа of tramways. | | 
Until the introduction of large power schemes the three-phase 
system had not made much progress in this country ; the develop- 
ment that kad taken place, however, had necessitated the use of 
polyphase current for transmission, and this had created a demand 
for polyphase plant. 
was norivalry between the direct and polypbase systems; 


each had its proper sphere, and they were becoming more closely 


linked together to assist in the advancement of the electrical 
industry. 

It was interesting to consider to what degree of perfection have 
been arrived at, and in what direction advancement might be 
expected in the future. The tendency was towards the simplification 
of operations by which a given purpose was effected. To the most 
uninitiated it must be obvious that the present method of pro- 
ducing electric light was a most roundabout process, Taking coal 
having s calorific value of 14,500 units per pound, and о 
9 Ibs. of steam evaporated to 160 Ibs. pressure per pound of fuel, 


the efficiency of the boiler and economiser was approximately 72 рег. 


cent. 

An engine taking 13 lbs. of steam per 
17 per cent., or a combined efficiency with the boiler of approxi- 
mately 12 per cent., and assuming B. H.. to 1. H.. equals 90 per 


cent. the useful return from heat units to B. H.P. representa 1077 рег 


cent.; and 7 cent. of this figure is lost in the generator, leaving 
10 Peri cent. of the value of the fuel in the form of electricity. 
t 


this was not the most inefficient process; of the energy con- 


sumed in an incandescent lamp, only & small proportion of the 
light rays were luminous, and its general efficiency as a converter of 
energy into light might be taken at 3—7 per cent., or an average of 
5 per cent.; thus only 4 per cent. of the energy of the coal was 
converted into light. The arc lamp with its better efficiency of 
5—15 per cent. gave a total result of 1 per cent. coal to light. The 
electric motor having 90—95 per cent. efficiency gave а final result 
of nearly 10 per cent.; in this case the steam engine was the most 
inefficient factor. It was evident that for the cheaper production 
of light by means of the incandescent lamp, which was the least 
efficient member in the systems dealt with, they must look to im- 
provement in tbe lamp itself. Speaking later, Mr. Earle referred 
to the osmium lamp, which had given an efficiency of 60 per cent, 
and to the mercury vapour lamp, which also had a high efficiency ; 
these, however, were only in the experimental stage. 

Turning now to generating stations, it must be evident to those 
who studied the published figures for coal per unit generated, that 
there was very great variation in the various stations. This might 
be accounted for to some extent by the cost of fuel, type of boilers 
and engines, and more particularly the load factor; but he thought 
the nal element entered largely into the question, and this 
sh receive the careful consideration of all concerned. In the 
large power stations about to be erected, all connected with them 
were only too ready to take advantage of developments, improve- 
ments and inventions which may assist to further economy. They 
were forced to ask themselves if the reciprocating engine was to be 

ed. Two other types were forcing themselves into notice, 
and the latest resulta obtained could not be ignored; these were 
the steam turbine and the gas engine. 

With the :reciprocating engine much loss was caused through 
leaking slide valves, condensation, temperature variation and 
friction ; also the steam could only be expanded 8—16 times. With 
the turbine, however, there were none of these troubles, and the 
steam could be ded 100—200-fold. The importance of a 
good vacuum with the turbine was emphasised; there was some- 
thing attractive in the absence of valves, eccentrics and recipro- 
cating parts in the turbine, Besides the excellent results in steam 
consumption, smaller first cost for plant and buildings, and in- 
expensive foundations, also the possibility of using the steam in 
the boilers without the expense of oil separators, &c, were im- 

nt considerations. | 

The second type—the gas engine—was one that had won for itself 
& very high position, which was fully justified by its performances. 
The difficulties to be overcome had been many and great, and 
the improvement was due to the untiring energy of those working at 
the problem. 

For engines designed to develop powers of 1,000 н.р. and 
upwards, the double-acting engine with an impulse for every stroke 
was certainly the most attractive, especially for driving alternators 
intended to run in parallel | 

Mr. Earle pointed out that though there were many records of 
pest and present performances of gas and steam plante, their value 
was considerably lessened owing to the various units based on 
different temperature scales and weights being used. 

So long as gas engines were run upon town's gas their field of 

i was limited to comparatively small powers, and to 
enable gas engines to compete with steam for the generation of 
power om a large scale, a cheap and reliable gas was essential, 
Apart from the question of producers designed especially for the 
manufacture of power gas, the utilisation of gases from blast 
furnaces and coke ovens was a problem of the very greatest import- 
ance. The waste gases resulting from the manufacture of 1 ton of 
pig iron, after allowing for the power required to drive the blowers, 
&c., will develop іп a gas engine approximately 600 H.P.-hours; 
thus, assuming 2 lbs. of coal per H.P., with coal at 8s. per ton, the 
income or saving when based on the value of fuel alone, representa 
3e. 2d. per ton of iron melted. ! 

During the early years power gas was manufactured from an- 
thracite or, coke, but lately a had been designed which 
enabled the cheapest bituminous coal to be used and the resulting 


LH.P. has an efficiency of 


ammonis to be recovered. This had brought the question of the 


use of gas, for the production of power on a large scale info pro- 
minence. Briefly comparing а 400-н.р. steam plant with a gas 
plant of equal power (the latter using gas manufactured from 
anthracite) the following results were obtained :— | 


Capital cost, steam plant = £5,900 approx. 


gas E , 
Cost per н.р. рег hour steam plant — 315d. 
97 » gas " = 3d. 


These figures relate to a plant using expensive fuel in the gas 
producer, and the assumption made that both plants are running 
10 hours per day on full load. When using bituminous slack in the 
gas producer for planta of even 500 и.р. considerable economy is 
shown over steam ; but when the power rises to 3,000 н.р. and it 
becomes advantageous to recover the ammonia, the value of. this 
bye-product reduces the net cost of the gas toa figure, so that, with 
coal delivered at 8s. per ton, the net cost of fuel does not exceed 
one-twentieth of a penny per horse-power. Sach a result was one 
which pointed with certainty to the adoption of the gas engine for 
all large power plants. 

In central station working a very important factor in connection 
with the cost per unit was the load factor. As the stations increase 
in size we find that the load factor approximates to 20 per cent., 
but if this is increased to 50 per cent. the costs fall practically to 
one-half. Storage batteries are the only present means for doing 
this, but their great capital cost alone prevents them from being 
used on any large scale. Apart, however, from their use for 
storage, there is a large field for their employment as regulators in 
ee power stations, and it is possible to so check the fluctuations 
and shut the plant down that a load factor of 20 per cent. may be 
increased to one of 30 per cent., and the cost of generation per unit 
reduced approximately 20 per cent. 

Mr. Earle then referred to the supply of electricity in bulk. The 
power companies have been excluded from giving customers a 
supply in certain municipal areas, but the effect of these companies, 
carrying on operations outside their gates, will be felt; and the 
low charges for power will tend to attract small manufacturing 
firms to districts where rates are low, and land is cheap, The load 
expected for lighting small areas at present having no supply is 
only a small percentage of that anticipated for traction and power. 
Considering the case of a village having a maximum demand for 
lighting purposes of 100 Kw., he found the average price at which 
current could be sold by the authorised undertaker was 6d. per 
unit; the power being taken in bulk from the Power Co. For a 
200-Kw. maximum demand the charging price would be 5:9d. per 
unit. This was assuming a load factor of 9 per cent. for both cases. 
If a battery were used to bring the load factor up to 20 per cent., 
after all allowances for interest and depreciation, the charges would 
work out at 5°7d. and 5 33d. per unit respectively. These prices 
compared favourably with those charged by small companies having 
a similar output, which in many cases paid no interest on capital, 
and placed an altogether inadequate amount to their depreciation 
account. 

In conclusion, Mr. Earle asked to what extent are home firms in 
a position to take advantage of the demand for plant in this 
country, and in our Colonies. He was convinced that we are in every 
way able to hold our own in competition. Temporary fluctuations 
in price based on unsound economic law will occur from time to time, 


, &nd cause orders to go out of this country, but turning out machinery 


as rg any that is made will secure for us our full proportion of 
the work. 

Though British machinery is capable of speaking for itself, we 
must not fall into the error of ignoring the excellent features in that 
of our rivals. 

Turning to the commercial aspect, the speaker showed 
that the action of the Legislature had been detrimental to 
the advancement of the industry; this matter was now 
receiving the attention of members of the profession. Muni- 
cipal trading, though a very proper thing if kept within 
bounds, had possible dangers, and the action of local authorities in 
opposing useful and necessary schemes, had been the cause of great 
waste of both time and money. 

Looking back on the steady and continual progress made, and 
considering the opportunities that were still open in the various 
branches of electrical engineering, one could not help but feel with 
some degree of confidence that the progress in the present century 
will equal, if not surpass, that of the last. 

A hearty vote of thanks was accorded to Mr. Earle for his excellent 
address. 


 ВівміканАМ Locar SECTION. 


On Wednesday, January 218, а large number of members of this 
local section accepted the invitation of the directors of tho 
General Electric Co., Ltd., to visit their large works, which have 
recently been opened at Witton, near Birmingham. 

After an inspection of the engineering shops, power house, foundry, 
carbon works, and steel conduit shop, the party was entertained to 
tea at the firm's club house. 

The building which is known as the engineering works is em- 
ployed chiefly in the construction of dynamos and motors, for both 
direct and alternating current, and is kept quite distinct from the 
buildings which are given up to the manufacture of carbons, and to 
steel conduit construction, с 
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The power house occupies a separate building, in which are in- 
stalled three high-speed steam dynamos, the largest set being a 
Galloway engine coupled to a Byng-Hawkins” 8-pole direct 
current generator, with an output of 350 xw. 

Apparently the firm is making a speciality of polypbase ma- 
chinery, and a large boring mill has been installed capable of deal- 
ing with polyphase generators up to 2,000 kw. This machine is 
capable of operating оп a piece of work up to 24 ft. in diameter. 
Attention was also attracted by a large surface bed equipped with 
portable tools for dealing with the heaviest classes of work. The 
generators in the power house have been wound for 460 volts, 
working on a three-wire network, three-phase testing being pro- 
vided for by a motor-generator. 

Amongst the polyphase machines in hand were two 200 в.н.р. 
motors which the company is making for the Denaby Main 


Collieries, and on tbe direct current side three 350-Kw. machines 


which are being built for the new Kleinfontein Co., South Africa. 
In the carbon works, various machines were to be seen making 
carbon plates for batteries, and carbons for атс lamps and search- 
lights from 6 mm. diameter to45 mm. The large high temperature 
ovens for g carbons aroused considerable interest. . 

After tea was partaken of, a vote of thanks was proposed by the 
chairman, Mr. Henry Lea, who expressed the thanks of thot e 
present to the firm for their kindness in permitting the visit and 
for their hospitality. Mr. Hirst, on behalf of the General Electric 
Co., replied, saying how pleased thcy were to have the opportunity 
of welcoming them, and hoped that they should see them again at 
some fature date. 


THE CONTINENTAL ELECTRICAL 
INDUSTRY. 


THE PIRST RETALIATION AGAINST THE New GERMAN ТАВ1ЕР. 
Tug GENERAL POSITION OF AFFAIRS UNSATISFACTORY. 


Tnx first country in Europe to оро retaliatory measures against 
the New German Customs Tariff is Norway, which will be severely 
hit when the higher duties are brought into operation in the 
Fatherland. A revision of the Swedish duties came into force at 
the beginnirg of January, and the Norwegian Government has now 
prepared a project which contemplates the abolition of various free 
entries; and the imposition of higher duties in other cases. Apart 
from agricultural machinery, which will continue to be imported 
free of duty, the Government proposes to subject all other machinery 
or parts thereof.to an ad valorem duty of 5 per cent. This rate 
will apply to motors, cranes, dynamos, transformers, and safety 
appliances. The new tariff is largely aimed at Germany, and other 
nations may be expected to follow the example of Norway ina 
short time from the present. | 

The association for the preservation of the common interests of the 
German electricalindustry— the formation of which was announced 
in these columns s me time ago—met recently at Frankfort-on-the- 
Maine, under the presidency of Herr A. Haeffner. It appears from 
the report presented that nearly all the firms concerned have become 
members of the association, and relations have been established 
with the Imperial and State authorities, whereby the association 
receives valuable communications from various quarters, and its 
efforte are supported in other directions. As far as the extension 
of the export trade is concerned, the report showed that by means 
of carefully collected material, the association circulates many 
important hints amorg its members, and it is intended to 
devote spccial attention to this department in the future. 
The office of the association has gradually developed into an 
organisaticn which seeks to further the interestaof the mem- 
bers by imparting information regarding all economic and legal 
questions, and the various branches of the industry are represented 
by six groups or committees. 

The representative character of the association may be judged 
from the following list of the governing body:- President of 
Council, Herr A. Haeffner, of Voigt & Haeffner; acting president, 
E. Rasch, Mix & Genest Co.; treasurer, E. J. von der Heyde, of 
Berlin; and Councillor», Herren E. Adt, of the Adt Co.; F. Garbe, 
cf the German Electricity Works (Garbe, Lahmeyer & Co.), Aix-la- 
Cbapelle; T. Grosswendt, Land snd Marine Cable Co., of Cologne- 
Nippes; Max Korting, of the Körting & Mathiesen Co., Leutzsch, 
near Leipsig ; G. Victor Lynen, of Lynen & Co., Stolberg; and E. 
Sieg, of the Cologne Accumulator Works, of Kalk, near Cologne. 


FRENCH COMPANIES. 


The shareholders of the Compagnie Thomson - Houston were 
recently called together in extraordinary meeting for the purpose 
of considering the question of dealing with the special reserve fund 
of £1,000,000. At present the company has an ordinary share 
capital of £1,€0),000, founder's shares of £80,000 and a bond issue 
of £1,200,CCO, and in addition to manufacturing electrical ma- 
chinery and promoting tramways, the company has become 
financially interested in other electrical enterprises which bave 
suffered from unfavourable circumstances but which, it is said, will 
not involve any actual loes to the parent undertaking. According 
to a statement made by M. Guillain, the new chairman of the 
company, the special reserve fund of £1,000,000 is the result of the 
premiums realised on the last issue of shares, and the whole of this 
sum is being devoted to the writing down of the securities in the 


company’s portfolio in order to allow of the payment of the шпа] 
dividend for the past year. 

The Société Industrielle des Telephones had а less satisfactory 

iod during 1901-1992 than in the preceding financial year. 

e gross profits amounted to £92,158, as compared with £154,570, 
and the net profits to £46,940, as against £108,900. A dividend has 
been declared at the rate of 12 frs. per 300 frs. share, or 6 frs. leas 
than in each of the two previous 12 months. It was recently 
reported that the company bad arrived at an agreement with the 
Government for the construction of a cable to be laid between 
Brest and Dakar at a cost of about £640,000, but it is not quite 
clear wheter a contract has already been entered into for this 
purpose. At any rate M. Richemond, chairman of the council of 
administration, was apparently referring to this question when he 
informed the shareholders at the recent general meeting that perfect 
accord now existed with the Ministry, and that the latter would do 
everything to bring the scheme to a successful issue; but that it 
was left to the Chambers, which would have to vote the necessary 
credits, to decide the matter. 

The position of the Compagnie Générale d'Electrieité, as revealed 
by the report for the year 1901-02, is far from satisfactory, and 
although a dividend at the rate of 25 frs. per share was paid a year 
ago, it is impossible for the company to make any distribution for 
the past financial year. The net profits amount to £84,934 as com- 
pared with £50,560 in the previous year, but the former is prac- 
tically absorbed by the necessity for writing down the value of the 
stocks of metal to the extent of £22,900, and by the sum of £12,000 
for the depreciation of securities. Asthe company's ready means 
have been reduced from £60,000 to £20,000 and its liabilities 
advanced from £100,000 to £160,000, it will be apparent that the 
company has passed through a somewhat unfortunate year. 

The Compagnie Parisienne de l'Air Comprimé does not appear 
asif it will ever emerge successfully from the difficulties which 
surround it. Originally established with the assistance of the 
German Disconto Gesellschaft for the development of the Popp 
compressed air system in Paris, the company speedily found it 
necessary to relegate this method to the background, and devote 
its energies mainly to the supply of electricity from steam units, 
but notwithstanding a gradual progress of both branches, the un- 
certainty of the company’s tenure renders impossible any distribu- 
tion of profits among the shareholders. Hence it happens that the 
profits are annually placed to a special fund for the redemp- 
tion of the capital expenditure. The report for 1901-02 shows 
an increase in the revenue both from the sale of electrical 
energy and compressed air, the total net profits amounting 
to £128,250 as compared with £99,060 in the preceding year. 
This sum has been transferred to the special redemption fund, 
which has now reached a total of £363,000. whereas the capital 
expenditure already amounts to £1,974,400. During the year the 
floating debt has been reduced from £658,000 to £550,800. The 
idea of the Western Railway Co. adopting compressed air for the 
working of the line Invalides-Champ de Mars, has apparently 
been abandoned, there now being no longer any reference to the 
question in the compressed air company’s report. 


GERMAN UNDERTAKINGS. 


The Berliner Telephone Works Co., of Hanover, which was 
formed about five years ago, and which has now carried through an 
increase in the capital from £75,000 to £100,000, which was 
sanctioned last September, has experienced a disastrous year. In 
the first three years of its existence in its present form, the company 
was successful in paying dividends of 12 per cent., 14 per cent., 
and 9 per cent. respectively, but any distribution for 1901-1902 
is entirely out of the question. The accounts show, as eom 
with a net profit of £10,396 a year ago, a loss of £3,456, which is 
partly met by the balance from the previous year, and partly by 
drawing upon the reserve fund. The unsatisfactory results are 
attributed to a variety of causes. In the first place, the Berlin and 
Budapesth branches did not receive the large orders formerly given 
by the Governments, and the stocks at the latter branch had, after 
careful and fresh calculations, to be considerably written down. 
The manufacture of telegraph articles commenced by the Vienna 
branch required greater expenditure, and the report states that the 
branches in London and Paris, although exhibiting a continuous 
increase in sales, necessitated grants towards the costs of organisa- 
tion. The company’s report further states that unfavourable effects 
were in general produced by inland and foreign competition, 
although the circle of customers has been considerably extended 
and the manufacture has been commenced of a number of new 
apparatus. So far, however, as the current financial year has 
proceeded there has been an increase of 60 per cent. in the goods 
invoiced as compared with the equivalent period of last year; 
the orders are considerably greater and the directors hope the 
present year will witness a return to normal results. 

The Insulated Wire Works (late C. J. Vogel) Co., of Berlin, 
suffered more from the effects of the general depression during the 
year ended September 30th than in the preceding 12 months. 
The sales not only declined, but prices were also further depressed 
owing to the severity of the competition in this branch. The report 
of the directors is not accompanied by a balance sheet and profit 
and loss account. It states, however, that the net profits amount to 
£1,146 as against £2,318, and a dividend at the rate of 2 per cent. 
has been declared as against 4 per cent. in 1900-1901. The 
prospects for the present year are shaping more favourably as sales 
and orders have largely increased. 

Among other concerns may be mentioned the Electric Ligbt and 
Power Investment Co., of Berlin, which has just distributed a 
dividend of 3 per cent. as against 5 per cent. in 1900-1901. Besides 
being financially interested in various German and foreign lighting 
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and tramway undertekings, the company has acquired а parcel of 
sbares in the London Underground Railways Co. The Siemens 
Electrical Management Co. is distributing 5 per cent. as in the 
previous year; the Brazilian Electricity Co., of Ferlin, 5 per, cent. 
as in 1900-1901 ; and the Continental Telegraph Co., of Berlin, 114 
per cent. as compared with 9£ in the preceding year. 


Swiss, RUSSIAN AND AUSTRIAN COMPANIES. 


The Oerlikon Machine Works Co. has experienced a set back 
during the year 1901-1902. It has a paid-up capital of £240,000 
out of a total issue of £280,000, and bonds amounting to £160,000. 
The report of the directors shows that after providing £20,000 for 
depreciation as against £25,600 in the preceding year, and includ- 
ing the balance brought forward, the net profits total £16,950 as 
compared with £32,330 in 1900-1901. It is proposed to pay a 
dividend of 5 per cent. as compared with 10 per cent. for the 
previous 12 months. The report deals with the position of the 
electrical industry, and mentions that the construction of steam 
turbines has now been commenced, and tbe prospect opened of 
important business being done іп tbis branch. The company has 
been able fully to maintain its sales during the year, and the co- 
operation of the branches at Rome, Madrid, Milan and Lausanne, 
notwitbstanding the considerab'e expenses attaching to them, has 
proved of advantage. The report states that the unfavourable 
condition of the electrical industry affects the company mainly in 
regard to prices and less in respect of the sales of plant. 

The report for 1901-1902 of the Russian Siemens & Halske Co., of 
St. Petersburg, which has a paid-up capital of 7,000,000 roubles, 
states that tbe position of the electrical industry in that country is 
very unsatisfactory, and it hints at the future possibility of manu- 
facturing operations being restricted to certain specialities, and the 
remainder of the requirements of Russia being met by imports. 
Although the company realised net profits amounting to 259,580 
roubles in the year 1900-1901, and paid a dividend at the rate of 2} 
рег cent, the past year's trading has cloeed with a loss of 299,690 
roubles, about €0 per cent. of which is due to the operatious of the 
branch establishments. This loss is partly covered by drawing 
upon the reserve fund for 101,485 roubles, wbilet the balance has 
been carried forward to the debit of profit and loss account, The 
report attributes the unfavourable results to the further heavy 
decline in prices and the unsatisfactory conditions of sale, whereby 
tbe turnover diminished by 25 per cent, and tbe gross profits by 
50 per cent. as compared with the preceding year. This is the 
position of affairs notwitbstanding the fact that the company is 
exclusively concerned with manufacturing operations and the trans- 
actions incidental to the disposal of its production. 

The Austrian Schuckert Co., of Vienna, which restricts its 
operstions to the manufacture of plant and the equipment of 
central stations, tramways and other works, has succeeded in 
maintaining during 1901-1902, the satiefactory position attained in 
the previous 12 months. Including the balance brought forward 
the net profits amouut to 729,155 kronen, as compared with 
699,550 kronen a year ago, and outof the formera dividend at the rate 
of 7 per cent. has been declared, thie being equal to t distribution 
for 1900-1901. During the year the company completed the C- 
struction and equipment of a large central station for tbe municipal 
authorities of Vienna, and is now engsged in converting to electric 
traction 19 miles of tramwayr, which have been acquired by the 
same body from the new Vienna company. On the completion of 
this undertaking, the company will proceed with the establishment 
of electric traction on the Vienna-Boden section of the Vienna 
Local Railway Co. The report mentions tbat 841 dynamos of a 
total of 21,320 нр. were delivered during the year, as against 783 
generators, and 21,220 н.р. in the preceding 12 months. It appears 
that the interest of the German Schuckert Co. in the Austrian 
Co., which some time ago exceeded £88,000, is now represented by 
about £65,000. | 

Тре Austrian Felten & Guilleaume Cable Co., of Vienna, has had 
under consideration for some time the question of acquiring tbe 
Buda Pesth branch of the German Felten & Gullleaume Co., of 
Mulbeim, and a meeting of the shareholders was convened to 
sanction an increase in the share capital from 6,000,000 kronen to 
7,000,000 kronen for this purpose. When the assembly took place 
. it was found tbat the branch of the Rhenish company had just been 
transformed into an independent Hungarian company with a capital 
of 1,000,000 kronen, and the scheme for raising fresh capital was 
therefore abaudoned. It now appears to be the intention of thc 
Austrian F. & G. Cable Company to form a separate company to 
represent its interests in the Hungarian capital. 


THE LONDON CHAMBER OF COMMERCE 
AND MUNICIPAL TRADING. 


Ан after-dinner debate, under the genial presidency of Lord 
Avebury, is a pleasant way of discussing the problem of municipal 
trading, but there is always the difficulty of getting speakers to keep 
to the point, however well the chairman may strike the keynote 
in his opening speech. . 

The діћпег at the Trocadero Restaurant on the 21st inst. was no 
exception to the rule. Lord Avebury put the case of the anti-muni- 
cipal traders temperately, but forcibly, pointing out the principle 
contended for by honest John Burns," viz., that all trading should 
be in the bands of labour-governed municipalities, which would, of 
course, abolish private enterprise altogether. This was the real 


question for discussion—the deprivation of the ratepayers—of the 
exercise of their industries in exchaoge for the very problematical 
share of profits to be derived from tbe trading by their Local 
Governments. 

This is the Socialist ideal which, of course, is impracticable, but 
in the meanwhile how much loss will be sustained by the departure 
in any way from the principle of limiting municipalties to their 
legitimate duties in connection with the Local Government of 
their districte ? | | 

With the exception of Mr. Garcke, who, at the close of the dis- 
cussion, spoke upon the principle underlying muvicipal trading, 
the тене dealt with illustrations more or less pertinent, of its 
resulte. 

After the chairman’s address, Lord Monkewell opened the dis- 
cussion with a defence of the London County Council and an attack 
upon the Moderate section, who he accused of being more industrious 
in criticicing the Progressive party than in attending to the hard 
work of the committees. 

Then Mr. Fletcher, L.C.C., accused Works Committeemen of pro- 
found ignorance of, and unfitness for, their business because they did 
not know how many bricks a man ought to lay ina day. Then 
Mr. Percy Harris, another distinguished L.C.C., took up the 
ranning, followed by the Agent-General for New Zealand with all 
the precocity of the teacher of grandmothers in the art of sucking 
eggs, and he settled the question of municipal trading by quoting 
the example of his Colony. 

Mr. Arthur Kay illustrated the dangers of municipal trading by 
the losses and liabilities of Glasgow, while Alderman Pearson 
defended the system by quoting the case of Bristol, where he 
claimed successful results, even after providing for depreciation 
and antiquation, to which he applied a mixture of sinking and 
reserve funds, which we could understand better if the actual 
accounts were before us. . 

Mr. Marlow Reid, the Wood Green champion of municipal 
trading, appeared to be quite relieved to find so many advocates of 
the system among the speakers who preceded him, but be was only 
& theorist, and, like the rest of the Socialist party, did not deal with 
the great principle involved. 

Mr. Garcke hit the nail on the head when he pointed out that 
private traders were entitled to make profite as well as take risks, 
while local authorities had no right to do either. 

Illustrations of the results of departing from this principle, 
whether showing apparent profits or losses, do not meet the case. 
It local authorities are to trade in competition with their ratepayers, 
and their moyey or credit, the community must suffer, and even 
involve the risk of municipal bankruptcy. 

The question is so serious that the re-appointment of the Joint 
Committee, or the takiog of evidence by & Royal Commission, is 
absolutely necessary, in order to enlighten the public as to the 
character and extent of the trading which is creating so much 
alarm. 

Cases like that of the Corporation of Hackney, to which we 
directed attention in a recent issue (ELECTRICAL REVIEW, January 
9th, 1903, p. 56), require thorough investigation, and it is strange . 
that no allusion was made to it in the discussion at the London 
Chamber of Commerce dinner. Here we have au official auditor 
reporting upon aa extraordinary state of accounts, a demaud for 
inquiry by a large body of ratepayers, inability on the part of 
the Local Government Board to undertake it, while enormous 
losses have been incurred by the electric supply. undertaking, 
estimated at over 413,000 on tbe first 11 months, apart from the 
sinking fund of some £17,500 per annum more, the provision of 
which is suspended for three years, when it must come out of the 
rates. ; 

It is significant tbat the Corporation does not adopt any measures 
for promoting a full and impartial inquiry into the serious allega - 
tions of the district auditor, and the demands of the ratepayers for 
an investigation which will put them in possession of the actual 
facts of the case. 

Lord Claud Hamilton, speaking at the same time in anotber 
place, agreed with the views expressed by Lord Avebury, the 
following remark being especially pertinent: ' Business men could 
not be expected to give their time to municipal duties when these 
involved attendance upon Committees for the management of 
undertakings competing possibly with industries in which as private 
traders they were interested." 

Lord Avebury declared that municipal trading never has paid and 
never can pay ; but whether it can or not, the principle remains 
that it forms no legitimate part of the duties for which local 
authorities exist. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


775. Improved construction of coin-freed measuring apparatus for electrico 
current." G. ЯміТЫ. January 12th. 


778. “Improved device for indicating the condition of the electric circuit 
controlling the Bir brake valves." SiE ENS Bros. & Co., LT». (Siemens and 
Halske Aktien-Gesellschaft.) January 12th. 

818. ‘Improvements in electrical batteries." Н. Свлму: and G. том 
Barczay. January 13th. (Complete.) 

896. ‘Improvements in electric arc lamps." THE BnirisH Tnousox- 


Hovston Co., Lrp., and E. J. Munpuy. January 13th. 
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931. “Improvements in automatic electric switches or oirouit-breakers." 
THE British THomson-Houston Co., LTD., and Е. Ногрем. January láth. 


941. "Improvements in incandescent electric lamps." W. R. Вмітн and 
Н.Р. DRINEWATER. January 14th. 


964. Process of electrolytio manufacture of aluminium.“ 
January 1466. (Complete.) 


986. Improved lifeguard for electric tramoars." J. Rosinson and W. C. 
Picken. January lith. 


987. ''Electrio time check for automatic machines.” 
January 14th. 

1,006. ‘‘ Improvements іп or in convection with the trolley arms used on 
electric tramcars and like vehicles." J. W. WILKINSON. January 15th. 

1,083. “Improvements in rheostats." G. Н. WHITTINGHAM. (Date applied 
for under Patents, Act, 1901, January 21st, 1902, being date of application in 
United States.) Janusry 15th. 


1,089. “Improvements in radiators for Hertzian wave telegraphy.” 
FLEMING. January 15th. 


1,010. Improvements in incandescence electric lamps.“ 
January 15th. 

1.054. Improvements in fuse pillar boxes.“ CALLENDER's CABLE AND CON- 
STRUCTION Co., LTD., and J. C. A. WARD. January 15th. 

1.057. “Improvements in thumb-pieces for electrical switches.“ 
CAROLAN, (The General Electric Co., United States.) January 15th. 


G. Gin. 


J. S. RICHARDSON, 


J. А. 


E. ScHATTNER. 


E. A. 


1.058. Improvements ia electric switches." E. A. CAROLAN. (The General 


Electric Co., United States.) January 15th. | 


1,059., ‘‘Improvements in hangers for overhead electric conductors." E. A. 
CanorAN. (The General Electric Co., United States.) January 15th. 


1,000. ‘Improvements iu electrro fuses or cut-outs.” E. A. CAROLAN. 
(The General Electric Co., United States.) January 15th. 


1,061. . in clips for electric switches and method of making 
the same." Е. A. CanoLAN. (The General Electric Co., United States.) 
January loth. 

1,002. ‘‘Imprevements in electric arc lamps.“ 
General Electric Co., United States.) Januayy 15th. 

1,064. “Improvements in electric switches." Е. A. CaROLAN. (The General 
Electric Co, United States.) January 15th. 

1.065. Improvements in electric couplings or connectors.“ 
(The General Electric Co, United States.) January 15th. 

1,066. ‘‘ Improvements in combined electric switches and cut-outs.“ 
CAROLAM. (The General Electrie Co., United States.) January 15th. 

1,067. ** Improvements in and relating to electrical measuring instruments.“ 
E. А. CanoLAN. (The General Electric Co., United States.) January 15th. 

1,068. ‘‘Improvements in method of and means for generating and dis- 
tributing alternating eleotrio current." E. A. CaROLA N. (The General Electric 
Co., United States.) Jaauary 15th. . 

1,069. “Improvements in electric railways.“ E. А. CCaRoLAW. (The General 
Electric Co., United States.) January 15th. 

1,070. "Improvements in electric arc lamps." О. Erre» and R. SCHWARZ. 
January 15th. 

1,077. “Improvements in or relating to couplings for electric and other 
wires." A. J. BouLT. (W. Hofmann, Germany.) January 15th. 

1.092. Improvements іп and relating to electro-magnetic apparatus.“ L. L. 
Guepon. January 15th. 

1,095. “Improvements in electric lighting systems.“ “J. Е. McE.roy. 
January 15th. (Complete.) 


E. A. CAROLANM. (The 


E. A. CAROLAN. 


E. A. 


1.132. Improvements in cord-grips and in the means for holding and | 


securing cords and wires intended more especially for securing flexible electrical 
conductors to electric lampholders and electric supp!y fittings." H. L. Dixon. 
January 16th. | 

1,144. “Improvements in telegraph keys." G. L. Ноолм. January 16th. 

1,155. “Improvements іп the manufacture of electric cables." W. T. 
HmLEY'8 TELEGRAPH Works, LTD., and J. Н. W. PrirrFNER. January 16th. 

1171. "Improved appliances for use with telephones.” C. 8. Е. MELLOR. 
January J6sh. 

1.177. Improved apparatus for testing electrical meters." 
January 16th. 

1.210. An automatic switch for motor bicycles and tricyc'es." J. M. UTLEY. 
January 17th. . 

1.227. Improved appliance for fastening incandescent electric lamps in 
their sockets." A LANDSBERGER. January 17th. (Complete.) 

1,238. “Improvements relating to electric telegraph apparatus. 
DrARLOvE. January 17th. 


W. Corin, 


J. A. L. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
= Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 98, 
(in stamps). 


11.293. Improvements relating to the utilisation of electro-magnetic light or 
other like radiation cffects or disturbances transmitted through the natural 
media and to apparatus therefor.” H. H. Lake. (N, Tesla.) Dated June 
Ist, 1901. 


11,307. "Improvements in overhead trolleys or collectors for electric tram- 
way or railway vehicles." R. H. Wilkinson. Dated June 3rd, 1901. 


11,308. “Improvements in and relating to join:s for conducting cables.” 
L. Holmes. Dated June 3rd, 1901. 


11,815. ‘Improvements in regulators for electric motors." D. Mackay and 
H. Sclater. Dated June 3rd, 1901. 


11327. ‘Improvements in and relating to the electric transmission of signs 
с! 10 8. Musits, R. H. de 8. Gyorgy and E. Hagyi-Ristic. Dated June 
r [] . 


11,848. “Improvements in syntonic space telegraphy.” О. J. Lodge and A. 
Muirhead. Dated June 3rd, 1901. Patent not yet due for sealing. Relates to 
syntonic teleeraphy and embodies features described in Specifications Nos. 
11,575, 16,405, 18,614 and 29,069, A. D. 1897. 


11.408. Improvements in electric railways оп a sectional conductor or the 


1055 system." British Thomson- Houston Co. (S. B. Stewart.) Dated June 4th, 
l. 


11,409. ''Improvements in insulating supports or ‘insulators’ for electric 
conductors." А. Anderson and J. M. Andersen. Dated June 4th, 1901. 


11,470. "Improvements in printing telegraphs." R. A. Fowden. 
June 4th, 1901. 


11,529. "Improved manufacture of electric lighting, heating and resistance 
bodies," W. Boehm. Dated June 5th, 1901. 


11,530, “Improvements in or relating to electric glow lamps." W. Boehm. 
Dated June 5th, 1901. 

11,515. “Improvements in safety devices for automatically disconnecting the 
current supply to trolley wires used for electric traction.” W. A. Heyes and 
L, O. Heyes. Dated June 6th, 1901. 

11,697. “Improved automatic fire alarm apparatus." G. Spangenberg. Dated 
June Gth, 1901. 

11,676. “Improvements in rheostat elements or resistance boxes.” T. B. 


Perkins. Dated June 7th, 1901. (Date applied for under Sec. 103 of Patents 
&., Act, 18:8, November 9th, 1901.) 


Dated 


11,677. ‘Improvements in protecting devices for the coils of electrical 
apparatus." Р. Н. Thomas. Dated June 7th, 1901. (Date applied for under 
Bec. 103 of Patents, &0o., Act, 18-3, November 9tb, 1900.) 


11.706. Improvements in electrical distribution boards.“ C. Grundy. Dated 
June Tth, 1901. $ 


11,708. “Improved construction of contact maker or current conductor for 
electric motors." W. L. Allcroft. Dated June 7th, 1901. 


11,847. Improvements in or relating to electrometera." G. L. Addenbrooke. 
Dated June 10th, 1901. 


11,857. "Improvements іп armature windings for dynamo- electric 
machines." E. Arnold and F. Collischonn. Dated June 10th, 1901. 


11,922. Improvement in or relating to eleotric meters, motors, and phase 
compensations for electric currents influencing them." L. Gutmann. Da ed 
June 11th, 1901. 


11,925. ‘Improvements in apparatus for connecting the ends of electric 
cables and the like.“ Н. Н. Lake. (F. Н. Stillman, U.S.A.) Dated June 11th, 
1901. 


11,931. Improved method of чо апа controlling the speed or 
power of electric motors." W. L. Allcroft. ted June 11th, 1901. 


11,948. “Improvements in or relating to captive balloons." F. Lombard. 
Dated June 1111, 1¢01. 


11,2949. *'Improvements in electric telegraph apparatus. F. H. Littlefield. 
Dated June 11th, 1901. 


11,951. ‘‘ Ampere-meteyr for the registration of the maximum consumption of 
electrical current." H. Helberger. Dated June 11th, 1901. 


11.992. Improvements in means for accentuating electric contacts.“ 
"British Thomson-Houston Co. (Е. Thomson.) Dated June 18th, 1901. 

12,016. Framework for alternating current electrical machines.“ 
оне Bros. & Co. (Siemens & Halske Aktiengesellschaft. Dated June 
12th, 1901. 


12.088. Improved methods of and means for taking electric current from 
transformers.” G. Weissmann. Dated June 13th, 1901. (Date applied for 
under Sec. 108 of Patents, &c., Act, 1883, December 5th, 1900.) 


W " Inprovements in electric cables." F. Tremsin. Dated June 13th, 
1901. 


12,119. “А new or improved method of and combination of apparatus for 
translating and relaying telegraph cable signals." J. P. Gorton. Dated 
June 13th, 1901. 


12,134 ‘Improvements in or relating to electric arc lamps and electrodes 
therefor.” C. A. Lee. Dated June lith, 1901. 


19,186. “Improvements in the electrolvtio production of lead dioxide." 
G. W. Johnson. (Chemische Fabrik Griesheim-Elektron. Dated June lith, 
1901. 


12,210. ‘* Improvements in electrostatic separators.“ C. E. Dolbear. 
June 14th, 1901. 


12,220. ‘Improvements in electric telegraphy.” P. M. Justice. (Rowland 
Telegraphic Co.) Dated June 14th, 1901. 

12,241. ' Improved manufacture of electric illuminating bodies." W. Bochm. 
Dated June 15th, 1901. 


19,950. "Improvements in and connected with the manufacture or pro- 
duction of chromium compounds and alkalies.” G. W. Johoson. (Chemische 
Fabrik Griesheim-Elektron.) Dated June 15th, 1901. 

12839. ‘Improvements in electric motors.“ A. O'N. Fox. Dated June 
17th, 1901. 


12,882. Improvements in portable electrically-driven drilling apparatus 
G. F. Campbell and 8. T. Isherwood. Dated June 18th, 1901. - 


12,403. “Improvements in and relating to static rectiflers and other elec- 
trical apparatus for PIDE or maintaining continuous or unidirectional dis- 
cha'ges." T. В. Kinraide. Dated June 18th, 1901. 

12,466. Improvements іп and apparatus for deriving electrical currents of 
one direction from a source of alternating current." Siemens Bros. & Co. 
(Siemens & Halske Actiengesellscbaft.) Dated June 18th, 1901. 

11.469. An improved current transformer for telephones." В. J. Berthelon. 
Dated Jut e 18th, 1901. 


12,587. *''Iofprovements in and relating to apparatus for lighting and heating 
by means of electric lamps.” R. W. Boyd. Dated June 20th, 1901. 

12.589. Improvements in and relating to the manufacture of glass stone.” 
L. A. Garchey. Dated June 20th, 1901. — 


12,720. Improvements in or connected with electric cables for three-phase 
alternating currents.“ W. B. Esson. Dated June 21st, 1901 


12,739. Improvements in or relating to the driving of centrifugal and other 
machines by means of electric motors." G. Pott and R. Williamson. Dated 
June 22nd, 190:. 


12,773. "Improvements in electric energy meters." J. Battle and J. Bueno. 
Dated June 27nd, 1901. 


12,816. Improvements in wireless telegraphv." Н. Shoemaker. (Date 
applied for under Sec. 103 of Patents, c., Aot, 1883, January 22nd.) Dated 
June 24th, 1901. 

12,862. “Improvements in connection with electric cables or conductors 
where branch terminals are used, especially applicable to the wiring of elec- 
trically-driven vehicles." P. Dawson. Dated June 21th, 190!. 

12,896. A device for use within electric ceiling roses and the like.“ 
Stones. Dated June 25th, 1901. 


12,947. Ап improved electric telegraph code." H. H. Lake. (C. G. Burke.) 
/Dated June 25th, 1901. 

12,9554. ‘* Improvements in electrical secondary or storage batteries or accu- 
mulators." W. Peto. (P. Gouin.) Dated June 25th, 1901. 

12,974. Apparatus for making secondary battery plates and plates for other 
purposes." A. F. Madden. (Date applied for under S20. 103 of Patents, &c., 
Act, 1883, March 19th.) Dated June 25th, 1901. 

12,975. ''Secondary batteries." A. Е. Madden. Date applied for under 
Bec. 103 of Patents, &., Act, 1883, March 19:h.) Dated June 25th, 1901. 


19,010. Ап improved telephone and bell set." M. Byng and F. G. Bell. 
Dated June 26th, 1901. 


13,017. Recording apparatus for electrical measuring instruments." A. 
Hill. Dated June 26th, 1901. 

13,033. ''A polyphase electric motor." Siemens Bros. & Co. and F. Lydall. 
Dated June 26tb, 1901. 

13,044. “A spark-spreading device for lightning arresters." Н. A. Bertram. 
Dated June 26th, 1901. 

13,048. Improvements in electrodes for accumulators." 
Dated June 26th, 1301. 


13.078. Improvements in electric accumulators.”’ 
June 27th, 1901. 


13,142. ‘Improvements in the construction of commutator trimming 
apparatus." J. Phillips. (Patent not yet due for sealing) Dated June 27th, 
1901. 

13,159. “Improvements in resistance switches and automatic cut-outs for 
starting, protecting and regulating electric motors and their circuits.” J. 
Edmondson. Dated June 28th, 1901. 

12.299. Improvements in alternating current motors." С. Wust- Kun- 
Dated June 23th, 1901. 

13,258. “А new or improved process for transferring several telegrams ín 
both directions by means of a single wire." R. Scharf. Dated June 29th, 
( 1. 


Dated 


W.G. 


A. Tribelhorn. 


G. J. Gibbs. Dated 


18.286. “Improvements in automatic time switches." 8. Jevons and C. H. 
Offord. Dated June 29th, 1901. 


18,300. * Improvements relating to the manufacture of electrode plates and 


secondary electric batteries.“ А. Nodon. (Date applied for under Beo. 103 of 
Patents, &c., Aot, 1788, December Ist, 1900.) Dated June.29th, 1901. 
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No. 1,815. 


ENGLISH ELECTRIC RAILWAYS. 


WE are thankful for the crumbs that fall to е electrical 
engineer from the British railway directors’ table. They 
are slow in falling, but they are worth having; no doubt 
larger ones will follow when we have shown all the good 
that we can do on the North-Eastern in the neighbourhood 
of Tyneside, and on the Lancashire and Yorkshire from 
Liverpool to Southport. 

We never were 80 rashas to suppose that our great railways 
would abandon their old and well-tried love in a hurry, or 
too eagerly embrace the new. It is true that our cautious . 
railway men have long had their interest aroused by the 
newcomer, and have been casting longing glances in her 
direction—indeed, some: notable advances have been made ; 
but however anxious and hopeful we may be for electrifica- 
tion, we must not overlook the fact that among the strongest 
traits in the “ make-up” of the British constitution are . 
discretion and caution. This quality is one likely to make 
our progress substantial, as even our Continental rivals are 
now recognising in naval and commercial affairs. It is just 
possible, so far as sweeping changes are concerned, that there 
may be nothing more granted to the electrical engineer until 
the railway works now arranged for have been carried out 
and have demonstrated practically what can be accomplished. 

It cannot be said that anything of very great con- 
sequence is recorded in the reports and speeches which 
have received attention at the railway meetings held in 
London during the past week or 10 days. It is not news 
to learn that the Metropolitan and District lines are getting 
on with their electrification, There has been another good 
half-year for the City and South London line from Clapham 
to Islington; in fact, it has been the best six months since 
the railway opened, now so many years ago; the line has 
carried more traffic, paid a higher dividend, and brought its 
percentage of working expenses down lower, than ever before. 
The Waterloo and City Railway, it is pleasing to learn, has 
also, in spite of the fewness of its opportunities for traffic 
expansion, succeeded in earning a dividend in excess of 
the South-Western’s guarantee. The Central London, in the 
face of atmospheric troubles and multiple unit conversion 
operations, pays the same dividend &s in the previous half- 
year, and carries a much larger sum forward. These are all 
interesting and important facta, of course, as demonstrating 
that it is possible for some tube lines to carry enormous 
traffics with safety, and also with profit, notwithstanding 
their heavy capital expenditure. 

We cannot conceal our disappointment that there is to be 
delay in the opening of the Great Northern and City 
Electric Railway. There is not to be an immediate opening, 
as many of us had been led to think, for the directors have 
come to the conclusion that they cannot— presumably as 
economically as would otherwise be the case—operate one 
section of the system alone. They will wait another 12 
months for the completion of the Finsbury Park Station, 
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so that operations may commence over the whole length 
from Finsbury Park to Moorgate Street at once We do 
not question for an instant the wisdom of this policy, for 
the great bulk of the traffic will be obtained at Finsbury 
Park, at any rate in the initial stages, but it is none the 
less disappointing. It is small comfort to be told, as we 
were at the meeting on Tuesday last, that this, that and the 
other part of the system is * practically " finished, and that 
experimental trains of 150 tons have been run at 40 miles 
an hour over sections, when there is to be no public service 
for quite another year. | 

It is satisfactory to learn, as readers will do from our 
news columns to-day, that the necessary details respecting 
the electrification of the North-Eastern Railway have at 
last been settled. The contracts have now, after quite 
matnred deliberations, been placed with the“ Thomson- 
Houston and Westinghouse Cos. respectively. We suppose 
we are safe in presuming that the necessary machinery and 
apparatus will be manufactured at Rugby and Trafford 
Park. It was pretty well a foregone conclusion that the 
contract would go to one or other of these companies for 
execution. It would be а pity for work of such importance 
as this is to English electric railway traction, to go out of 
the country to be done. Andther English factory, the 
famous Preston works of Dick, Kerr & Co., Ltd., is engaged 
with one of the most important pieces of railway work that 
electrical engineers are concerned in at the present moment— 
we refer to the conversion of the Liverpool—Southport 
gection of the Lancashire and Yorkshire Railway. 

The Mersey tunnel railway will, doubtless, be running 
electrically very soon now, for the Westinghouse Co. has 
practically finished its work, and various trial runs have, we 
believe, been made. An important improvement has been 
effected by the acceleration of the traffic on the Liverpool 
Overhead Railway during the past year. 

The only other topic upon which we can touch in this 
article, is that of London traffic. We approach the subject 
with much diffidence, for he is a bold man who can say what 
is going to happen here. We may leave the L.C.C. tram- 
ways almost out of account for the moment, for they do not 
materially affect the heart and centre of the metropolis. 
When Mr. Balfour can see his way to appoint it, 
we are to have a Parliamentary Commission to inquire 
exhaustively into the whole situation. We saw it written 
somewhere only the other day that this Commission would 
be appointed in a hurry, would carry its proceedings through 
with almost unheard-of expedition, and would issue its 
report in time to indicate the proper course for Parliamentary 


Committees to pursue in respect of the new tube projects 


which are down for consideration almost immediately. 

We do not, however, think that this is likely to prove 
correct, for the problem is of too vast, proportions and of such 
consequence to present and future generations that it cannot 
afford to be hurried or shirked. We imagine that if anything 
approaching to finality in the matter is to be arrived at, 
it will be only natural to call expert evidence from 
all parts of the world where real efforts are being 
made to deal systematically with the teeming multitudes 
who have to get to and fro in large cities, To call together 
experts for such a purpose, to hear their evidence, and then 
to give it the serious attention which it imperatively demands, 


and last of all to prepare and publish a report worthy of being 
handed down as an authoritative document on the subject 
is not a task for a few weeks or months, That is one 
reason why we are just now very much in doubt as to 
what will be the future of the “ tubification " of London. 


IN another column to-day we make 
reference to the progress which ig being 
made in the motor-car industry. It is not 
an inopportune moment therefore to refer to the chaos 
which reigns supreme in the administration of the law 
relating to automobiles. The existing regulations as 
to the speed of these vehicles on highways are 
absurd, are habitually disregarded, and last, but not 
least, are practically incapable of enforcement. This 
last assertion may be qualified by saying that the greater the 
offence the smaller the chance of the offender being brought 
to justice. Again, the great unpaid, to whom the ad- 
ministration of the law is for the most part entrusted, have 
adopted no uniformity in the principle under which they 
administer the law. In some counties if it is proved upon 
the evidence of a constable that a speed of 12 miles an 
hour is exceeded, the driver of the car is fined without any 
regard to the state of traffic on the highway at the time. 
In other counties the magistrates appear to interpret the 
Act and the regulations of the Local Government Board in a 
more liberal spirit. Finally, to indicate the hard state of 
the law, it is sufficient to mention a case which came 
before the High Court, where the driver of а motor-car was 
accused of infringement of the regulations by driving reck- 
lessly and without due regard to the public safety. It was 
he'd that the magistrates were justified in convicting, 
although there was no evidence that there was any traffic, 
or that there were any people on the highway at the time. 
* Hard cases make bad law," is a saying that has more than 
age to commend it, and it would seem to be a hard case 
when a motor-car driver is fined for driving on an open road 
where there is no risk to anyone. In the circumstances and with 
а view to obtaining a change in the law, a committee of the 
Automobile Club have issued a blue book which contains 
a statement of what the law is, and what, in their opinion, 
it ought to be. "They have also published a epeech made by 
Mr. Chaplin, the draughtsman of the Light Locomotives 
Act, 1896, in which he expressed the opinion that the law 
should ke amended. Апо ег useful feature of the blue book 
is a report of a deputation made to Mr. Long, and 
in reply to which the then president of the Local Govern- 
ment Board declared that in /i view there was room for an 
alteration in the law. If the draughtsman of the Act, and 
the president of the Local Government Board are of opinion 
that the law should be amended, there would seem to be some 
probability of an amending Bill being brought before Parlia- 


ment in the next session. 


The Law of 
Motor-Cars. 


Tur following proposals for reform 
have been addressed by the Legislative 
Committee of the Automobile Club 
to the County Council's Association: 

* 1. As regards specd.—The limit of speed of 14 miles an 
hour provided by the Act of 1896 to be maintained, but 
power ought to be given to the Local Government Board to 
permit higher speeds under regulations to be issued by the 
Board. It is proposed that the regulations of the Board 
ghould provide that the limit of speed of 14 miles an hour 
sball remain in force in all cases except the following :— 


Some 
Proposals. 
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When a motor vehicle is being driven on a portion of 
straight road into which there are no cross or by-roads 
running, by the side of which there are no houses, and on 
which there are no horse-drawn vehicles, horses or cattle. 
In such & case there should be no limit to the speed of the 
vehicle." ! 

* 2. The Committee agree that motor vehicles should 
have marks of identification which may be easily read by 
passengers on the highway. They think that whereas 
numbers are associated in the minds of the public with 
hackney coaches, &c., names are in common use for the 
identification of houses, ships, yachts, boats, houseboata, 
c., and would not, therefore, convey any stigma. The 
Committee recommend that motor vehicles should have 
painted on them, in letters about 3 in. high, the 
names selected by their owners, and that underneath the 
name there should be painted the initial of the register in 
which the car is registered." | | 

* 8. The Committee lay great importance on the new Act 
providing a ready form of appeal by a motor driver against 
the decision of magistrates. There is a precedent for this 
in the Married Woman's Summary Jurisdiction Act." 

“4. The Committee are opposed to its being possible for 
a motor driver to be prosecuted for.driving to the common 
danger. Since a Court of Appeal have decided that a vehicle 
may be driven to the common danger, although there are 
no passengers or cattle or vehicles on the highway, the Com- 
mittee think it should be necessary to prove that a motor 
vehicle is driven to the danger of life and limbs of passengers 
at the time on the highway." 

Inour view the most important of all the above recommend- 
ations is that which relates to identification. The difficulty 
is that the faster the car the greater the chance of escaping 
justice ; while a car which cannot exceed the statutory limit 
by more than a mile or во is inevitably caught by the police. 
In France all cars capable of travelling at great speed are 
treated as suspects. Mr. Long, in the course of his reply to 
the deputation to which we have referred above, expressed 
the hope that the Automobile Club may be able to formu- 
late some practical scheme of registration which would 
establish a complete and easy means of identifying every car 
in the kingdom. In our view this can only be brought 
about by the use of numbers and the establishment of local 
registrations offices under the general management of a 
central office in London. In whatever respect the legisla- 
tion may see fit to amend the laws, we trust that attention 
will be given in the first place to this question of registra- 
tion, and in the second place, to the abolition or modification 
of the present absurd speed limit. 


an REN SET ERT 


Motor-Cars for Electrical Work.—The Bradford Cor- 
poration has lately put into service a motor telescopic tower for the 
inspection and repair of the overhead wires in connection with the 
electric tramways. The car, which was supplied by Messrs. G. F. 
Milnes & Co., Ltd., of Hadley, Salop, carries, in addition to the 
telescopic tower, all the necessary tools, and is thus ready to be 
instantly despatched to the scene of any breakdown. | 

The New York Telephone Co. bas also just put in service an electrical 
motor-wagon for the transport of heavy reels of telephone cable, and 
for the pulling of the same through the underground conduits. The 
latter is effected by means of an electrically-operated windlass on 
the wagon, and is found to effect a considerable saving in both time 
and iabour, as compared with the practice of pulling the cables 
through the conduits by hand. 


City and Guilds.—At the Mansion House on Tuesday 
last week the prises and certificates awarded to students of the 
colleges and schools of the City and Guilds of London Institute 
were distributed by the Lady Mayoress. 


Fatality.—The British Westinghouse Co., who hold the 
contract for electrifying the Mersey Railway, have a large staff of 
men employed on the work. Last Saturday week as two of them 
were engaged in the tunnel, near the low-level station in Bold 
Street, Liverpool, they were knocked down and killed by a train 
from Birkenhead. 


SHIP LIGHTING. 
By FRANK BROADBENT, M. I. E. E. 


ALTHOUGH, nowadays, every ship of importance is elec- 
trically lighted, we cannot be said to have evolved what 
might be called a standard system; nor is it customary, 
except in one or two shipyards, to find any provision made - 
in the design of & vessel, for the reception of the wires or 
the generating plant. A ship’s installation is, in fact, 
generally carried out as though it were an afterthought, and 
is looked upon as an unmitigated nuisance, both by the 
builders and by other sub-contractors. 

When the wiremen start they are always in the way, and 
appear to be ubiquitous. 'Their work must necessarily 
follow the builder's work, as it is impossible to fix casings, 
tubes, fittings, or the various accessories until there are 
bulkheads and decks to fix them to. 

And this is how the trouble begins. It is not sufficient 
that the bulkheads and decks should be merely in place 
with open spaces here and there for special panels, 
mouldings, plates, &c.; the electrician wants a clear unin- 
terrupted run for his circuits before he can profitably make 
a start. He cannot afford to carry out the work piecemeal, 
running a portion of one circuit here and another there, 
leaving a gap to be filled in when he can get a chance, he 
must get right ahead when once he begins, owing to the 
extreme sensitiveness of the labour item in this class of 
work, an item which is more sensitive in ship work than in 
almost any other. 

And by sensitiveness is meant the susceptibility to outside 
influences, or conditions, of the cost of labour, which always 
tends to exceed the estimated amount. This want of 
stability, so to speak, of the cost of labour, applies to some 
extent to all large buildings in the course of construction ; 
but there are so many trades concerned in the building of a 
modern ship that the risks of hindrance or complete stoppage 
are much greater than is the case in the usual runof land 
installations. On the other hand, it is possible to so crowd 
the ship with men, in order to rush the completion, that it is 
almost impossible for the electricians to keep pace and 
finish their work by the time the vessel is ready for sea. 

Under these circumstances it is а matter requiring con- 
siderable experience and judgment to hit the psychological 
moment when it is not only profitable to start the wiring but 
when there is a reasonable chance of completing the work 
before the vessel sails. It requires also the exercise of a 
certain amount of diplomacy to satisfy the builders, owners, 
or consulting engineers, who in the early stages begin 
panicking for a start to be made, that the time is not ripe 
for the work to be proceeded with. u 

Generating Plants—In the ordinary cargo steamer it is 
not an easy matter to find a place for the generating plant, 
as every inch of space in the engine room is wanted for 
something else ; and the plant must be in the engine room 
if it is to receive any attention at all. No electrician is 
carried, as a rule, and attention to the electric plant is but 
one more thing added to the duties of the engineer on watch. 

Under such conditions the best possible position for the 
dynamo is on the starting platform, that is to say, in the 
starboard recess on the bottom platform, as here it stands 
the least chance of being overlooked. 

This, of course, applies only to single-screw steamers. In 
twin-screw engine rooms there is no suitable place on the 
bottom platform, and the best position, if no electrician is 
carried, is in one of the side recesses of the top platform, 
that is, on a level with the cylinder tops. 

It is advisable to set the machines so that their shafts 
lie in a fore-and-aft position, and not 'thwartships. Although 
plants have been set in the latter position and may have so 
run satisfactorily, still, оп the basis that there is on the 
average more rolling than pitching, and that ships some- 
times have a permanent list to starboard or to port, there 
seems to be no doubt that the fore-and-aft position is the 
better. The bearings of fast-running shafts placed 'thwart- 
ships must be subjected to severe strains by the rolling of 
the vessel, due to the well-known gyrostatic effect. | 

Some 10 years ago belt-driven and endless-rope driven 
dynamos were not, uncommon on board ship ; friction wheel 
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drives were also пвей, to a lesser extent, but all these have 
now given way to the direct-coupled set, and this, at any 
rate, may be considered a standard arrangement. 

It may seem somewhat carious that bipolar dynamos are more 
common than multipolars (except in Admiralty work), more 
particularly when it is considered that there is less stray field 
in the latter type, and coneequently less liability to produce 
compass deviations due to magnetic leakage. The chief 
reason, however, is that, generally speaking, the whole 
machine must be above the level of the deck on which it is 
fixed. The shaft centre of a multipolar is generally con- 
siderably higher than in а bipolar machine of similar output, 
and as the deck level marks the lowest point of the magnet 
frame, it necessitates raising the engine, to bring its shaft in 
line with that of the dynamo. Height is just one of the 
things one cannot get on board ship, and this reason limits 
the choice of engine between a very few makers when sizes 
of, say, 25 H.P. and upwards are considered. We are con- 
sidering an ordinary merchant ship, in which no special pro- 
vision has been made for electrical machinery. 

Allowing a couple of inches for a wood seating, there is, 
as а rule, not more than about 6 ft. clear height from this 
to the underside of the deck beams, and rarely more than 
7 ft. 

Sufficient clearance must be allowed to remove the cylinder 
covers and withdraw the pistons; so if we allow 9 in. for 
this and 9 in. for the under bedplate, the height of the 
engine itself, not including the cylinder grease cups, should 
rarely exceed 4 ft. 6 in., or 5 ft. at the most; with a single 
cylinder engine it is generally possible to dodge the beams 
во ав to get the cylinder between two, and thus utilise the 
full height between the decks ; but this is not always possible 
with compound engines, nor where two sets are installed. 
It is found, therefore, that the ordinary compound engines 
designed for land work are quite unsuitable, in the larger 
sizes, for ship work. mE 

As already stated, these remarks apply to ordinary cases 
in which no special provision has been made for electrical 
machinery. In cases where a special dynamo room can be 
built, more headroom can be obtained, or if this be not 
possible, some portion of the deck beams may be cut away 
and a skylight fitted through which the pistons may be 
lifted. It may, however, be accepted as a general condition 
that engines for dynamo driving on board sbip should be as 
compact as possible, not only as regards height, but also in 
the overall dimensions of lenyth and width. 

Governors.—As to governors, it is now the usual practice 
_ In good work to use automatic expansion shaft governors, 
which act directly on the slide vulve, varying, with varying 
loads, the throw of the eccentric. | 

From the point of view of steam economy, there is pro- 
bably very little advantage in the automatic expansion over 
the throttling type of governor in these small sets. The 
average sized generating set is for about 110 lights, and 
from careful tests made on board ship on one of this size, 
the coal consumption was found to be at full load 1 lb. of 
coal per 16 с.р. lamp per hour. The engine was an 8 in. 
x 6 in., running at 250 revolutions per minute, with a 
boiler pressure of 80 lbs. per sq. in. This was the actual 
consumption over a period of 12 hours for steam generation 
only; the coal required to keep a constant pressure in the 
boiler with the stop valve closed was found by a separate 
test and deducted from the total amount used. 

The result is perhaps not expressed in very scientific 
language, but it is practical, and is the information the sea- 
going engineer wants. 

Under these conditions then, the saving of & pound or so 
of steam per unit is not vital, and the question of type of 
governor is not decided on this ground, but rather on the 
basis of reliability. 

A belt-driven governor is absolutely useless on board ship. 
The belt quickly becomes saturated with oil and water, and 
slips on the pulleys, refusing to drive the governor, and in 
the end the engineer throws it off and regulates the speed as 
well as he can by the stop valve. 

Although the automatic expansion governor is very gene- 
rally used, there are one or two points of advantage in the 
direct-acting throttle type. In the first place, the latter is 
capable of adjustment whilst running, and the ordinary 
expansion governor is not; also, when a standard sized 


engine is used at a low speed, the steam pressure being fairly 
high, the throttle governor is often better owing to the 
insufficiency of fly-wheel power at the lower speeds, under 
which conditions the automatic expansion governor does not 
always control the speed satisfactorily, but allows the engine 
to hunt. 

Steam and Exhaust Service.—In the early days it was 
& common practice to connect the electric engines to the 
auxiliary steam pipe service. This, however, is very bad 
practice from the electric light point of view. The pipes 
are possibly quite large enough for the winchea and cranes, 
in which constant steam pressure is not required, but 
when the dynamos are running their speed rises and falls 
each time a winch is stopped and started. The only 
really satisfactory arrangement is an entirely independent 
steam service direct from the boilers, with a change cock or 
valves to change from main to donkey boilers, and with a 
reducing valve if necessary in the high-pressure service. 
The exhaust pipe should be led direct to the con- 
denser through a change cock or valves, by means of 
which the engines may exhaust to the atmosphere when the 
condenser is not working. The atmospheric exhaust needs 
somewhat carefully arranging, as there is always a tendency 
for condensed water to accumulate in the pipe, more par- 
ticularly when the pipe is connected to the exhaust main 
from other engines. The danger is that, in suddenly 


changing over, which is sometimes necessary, from con- 


denser to atmosphere, water may rush back to the engine, 
causing serious damage. This happened once in the writer's 
experience, and the result was not quite what might have 
been anticipated. Instead of knocking the cylinder end out, 
the back rush of water brought the engine to a dead standatill 
on the up stroke of the piston. 

The engine appeared to be none the worse for the shock, but, 
curiously enough, the whole of the lamps that were alight at 
the time flashed up and burnt out, due to the inductive effect 
of the sudden stoppage of the armature and the consequent 
demagnetisation of the field. 

Dynamos.—As has already been said, the two-pole dynamo 
is Btill the standard for ordinary ship work, and unless 
accumulators aré employed it is almost invariably com- 
pound wound. When two or more dynamos are installed 
on а vessel, they are not as a rule run in parallel, but on 
separate circuits, these being provided with change-over 
switches. Unless an electrician is carried, this is without 
doubt the safest and simplest arrangement for marine 
engineers. Low voltages are still employed, 60 to 65 volts 
being quite common. For lighting purposes this is satis- 
factory enough, and has the advantage of being suitable for 
arc lamps run in parallel for cargo purposes, and for search- 
lights up to 20 in. in diameter, such as are used in passing 
through the Suez Canal. The introduction of electric 
power for ships’ winches, cranes, &c., will no doubt 
eventually result in higher pressures being used, but progress 
in this direction is unaccountably slow. Prejudice and con- 
servatism are probably the causes of the backwardness, and 
it is somewhat remarkable that in this matter the Admiralty 
ships are ahead of those in the mercantile marine. On 
account of the large use of searchlights, 80 volts was until 
recently the Admiralty preseure, which for 24 in. and 30 in. 
projectors is more suitable than the lower pressures men- 
tioned above. Owing to the increasing use of electric 
power, the Admiralty pressure has been raised to 100 volts 
in recent work. 

Switchboards and Fuseboards—When the back of a 
switchboard is accessible, as in most land installations, there 
is not much objection to back connections, Оп board ship, 
however, it is rarely possible to get at the back after a board 
has been fixed, without taking it down again. In small 
sizes it is occasionally possible to hinge the boards, so that they 
may be swung away from the bulkhead in order to make or 
examine the connections, Even then it is not the simplest 
matter to connect up the dynamo and circuit cables, nor 
can one be sure that no nut or connection has slackened 
during the movement of the board. In the case of a large 
board the difficulties of connecting up when all connections 
are at the back are considerable. 

The board must be propped up at а short distance from 
the bulkhead whilst the connections are made, involving all 
sorts of queer attitudes and contortions on the part of the 
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wiremen, who have very little room to work in. Then the 
board must be forced back and fixed, the loose cables croes- 
ing and crowding each other, straining or loosening the ter- 
minals and sweating sockets, and forming a very undesirable 
and unsafe arrangement. 


(To be concluded.) 


POLYPHASE WORK IN 1903. 
By A. C. BBORALL. 


In this article the writer gives some general remarks on the 
present position of heavy electrical engineering, as far as 
alternating-current work is concerned, indicating some of 
the lines upon which such work is progressing at the present 
day, and those which it is thought are likely to he followed 
in the near future. The present time is quite favourable for 


reviewing the subject in this war, as, on the one hand, 


alternating current work is now being extended along well- 
defined lines, while, on the other hand, there have been 
several developments within the last two years (at present 
almost unnoticed in this country) which are likely to 
influence future work to a considerable extent. 

Dealing first with alternating-current systems, it is note- 
worthy that, up to the present, single-phase systems have 
not made the progress that certain consistent supporters bad 
hoped for and predicted. On the contrary, it is significant 
that not one single-phase system of any magnitude has been 
put down within the last two years, while many have been 
converted to direct current, with the help of a polyphase 
transmission, or else into polyphase systems altogether. These 
single-phase systems were for the most part arranged for 
working at 53 or 100 cycles, with unsuitable generating 
plant, and an uneconomical distribution, and as extensions 
became necessary the engineers responsible for them had to 
choose between adding unsuitable plant to an out-of-date, 
inconvenient and uneconomical system, or re-modelling the 
system altogether. It is satisfactory to see that the bolder 
step has been taken in the case of the more important, 
systems, one result being that it is only a question of time 
before the high frequency copper type alternator becomes 
extinct. But, while the conversion from high frequency 
single-phase to standard frequency two-phase (which involves 
no scrapping of existing feeding and distributing systems) is 
certainly a logical and effective manner of solving a some- 
what difficult problem, yet it is difficuit to justify the entire 
conversion of a large system from alternating current 
to direct current working, unless the area is one that 
can be fed directly from a single direct-current power 
station. Otherwise, the heavy additional cost of 
putting down and operating numerous  sub-stations 
equipped with running machinery, the cost of the 
alterations to the feeding and distributing networks, together 
with the heavy conversion losses, are out of all proportion to 
any small advantages that the direct-current distribution 
offers. 

In this country, the two-phase polyphase system has made 
considerable headway, but the writer considers its use should 
be limited to converted systems, because the old concentric 
cables can be used with it; for new schemes it presents no 
advantages over the three-phase system, while in certain 
respects (copper economy, for instance) the latter system is 
superior. A pure three-phase system of transmission and 
distribution, when properly laid out, is quite as simple to 
operate and to regulate us any single-phase system; regard- 
ing the latter point (regulation) it is now beyond dispute 
that no difficulties in balancing, &c., arise, if the generating 
plant is suitable, and if three-phase transformers and induc- 
tion motors are used throughout. The general system of the 
future, for new work outside the sphere of pure direct cur- 
rent working, is hardly likely to be anything but a three- 
phase system of transmission and distribution for lighting 
and power at а standard frequency (50 cycles), with con- 
verting sub-stations for the street tram ways. 

This leads up to the question of choice of frequency and 
of sub-station machinery. Regarding the former, it is 


gratifying to see that for new schemes one of the two 
standard frequencies has been adopted in nearly every case, 
namely, 25 cycles for pure railway and tramway work in 
which rotary converters have been employed in the sub- 
stations, and 50 cycles for general lighting and power work. 
In this connection, however, it isa matter of regret to see 
that for one of the largest schemes now in course of con- 
struction (Mr. Yerkes’s various underground railways) a new 
frequency has been introduced, namely, 333 cycles, for 
which there would appear to be little justification, even 
when the nature of the generating plant is taken into 
account, | 

The frequency of 50 cycles is excellent from all pointa of 
view, except for the operation of rotary converters ; the latter 
work admirably at 25 cycles (or thereabouts), but at this 
frequency arc lighting is impossible and incandescent light- 
ing very indifferent. Thus these two frequencies become 
natarally identified with the two principal classes of work 
for which alternating current is usually employed, namely, 
(a) the transmission and distribution of electrical energy 
for general purposes, and (5) its transmission for railway and 
tramway work alone. | | 

The practical necessity for employing motor-generators in 
connection with conversion work from 50-cycle systems has 
led to the adoption of 40 cycles in one or two cases, with the 
idea of enabling rotary converters to be used should any 
great amount of converting work have eventually to be done. 
As is well known, these machines are superior to motor- 
geuerators with regard to first cost and efficiency ; on the 
other hand, they are undoubtedly less reliable (when working 
at frequencies above 25 cycles), and not so easily regulated 
as motor-generators. The amount of floor space required in 
the two cases is about the same, but the rotary converter 
sub-station is the cheaper. For pure traction work, the 
balance of advantages undoubtedly lies with the rotary con- 
verter, provided that the operating conditions are favourable, 
and for this reason attempts have been made to obtain these 
favourable conditions in connection with general schemes of 
power transmission and distribution by adopting for them a 
frequency of 40 cycles, as already stated. 

At the present time it is not possible to say whether this 
compromise can be considered as being thoroughly satis- 
factory. On the one hand, it is the lowest frequency that 
can be used with success for general lighting and motor 
work ; without doubt, it is inferior to the standard frequency 
of 50 cycles in these respects. On the other hand, it has 
yet to be proved that rotaries of large size can be operated 


from a 40-cycle circuit in a manner which will fulfil the 


stringent requirements of the present day, especially if slow- 
speed generating plant is employed. Until the results of 
further experience are available, it must be a matter of 
opinion as to whether a frequency of 40 or 50 cycles is beat 
suited to a large general scheme, in which the requirements 
of all classes of work bave to be fully considered. The 
writer is unhesitatingly in favour of the standard frequency 
of 50 eycles for such a scheme, with synchronous motor- 
generator sub-stations for the tramway work, and considers 
that something will be done in the future with very high- 
speed motor-generators in this connection—for instance, 
500 Kw. plant (operating, of course, at high pressure on the 
motor side) running at, say, 1,500 revolutions. In con- 
Junction with steam turbines, Parsons, Brown and others 
have successfully built both direct current and polyphase 
generators of this size, ranning at 2,000 revolutions, and at 
this time of the day a combination of the two classes of 
machine should present no mechanical or electrical 
difficulties. A high-speed motor-generator equipment of 
this character would undoubtedly compare very favourably 
with the rotary converter equipment with regard to first coat 
of plant and buildings, and its efficiency would be somewhat 
higher than that of the standard motor-generator equip- 
ment.* 

In any case, the choice of frequency will become of con- 
siderable importance in connection with many of the large 
power schemes now contemplated ; it is by no means an easy 


a high speed equipment has been recently proposed in connection 
with some important sub-station work in the North. In this case, 
however, it was suggested that induction motors should be used. 


* Since writing the above, the writer bas been informed that such 


214 


THE ELECTRICAL REVIEW. [Vol 52. No. 1,315, Ғивасавт 6, 1905. 


matter to lay out a large scheme of this kind in such a way, that 
every class of work likely to be met with can be successfully 
and economically catered for. Commercial success with most 
schemes can only be ensured with low capital expenditure and 
running costs, together with the ability to handle success- 
fully all classes of work from a uniform system of trens- 
mission and distribution, and it is in connection with this 
last point that the question of frequency becomes of special 
importance. | 

As already indicated, it is hardly likely that future work 
outside the sphere of direct-current working will be carried 
out, in any case, with anything but a three-phase system, 
and if three-phase traction systems were commercially pos- 
sible, the whole question of sub-station equipment would 
disappear. But it must be admitted that at present there is 
but little prospect of this possibility arising, for, quite apart 
from technical considerations, any system of three-phase 
street traction is, at any rate as far as this country is con- 
cerned, quite out of the question. For practically the only 
tramway work yet to be done is extension work in connection 
with systems at present at work, or new tramway systems 
linking up the large towns (already having direct-current 
systems of their own) with the surrounding districte, and 
smaller towns and villages. A uniform system of street 
traction is evidently the only one possible for this country, 
employing standard direct, current tramway material, and 
operating at 500 volts, the system being arranged, as far as 
possible, on standard lines with regard to gauge, overhead 
work, &c. | 

The technical difficulties in the way of three-phase street 
traction in towns are sufficiently obvious. The cost and com- 
plication of two overhead wires, the difficulty of making 
them perfectly safe, and the objections to them from the 
eesthetic point of view, are objections which are almost 
insurmountable, even if minor troubles, such as interference 
with telephone circuits, &c., are not counted; in a town 
such a system would necessitate the abandonment of over- 
head work in favour of a conduit or surface-contact system. 
In addition to this there are the purely electrical objections, 
namely, the lagging currents, inefficient operation of the 
motors at different speeds, the uneconomical starting of the 
motors, and the difficulties in connection with the pressure 
regulation of the system, the net result of which is to 
necessitate the provision of generating plant about 50 per 
cent. greater than that required in the corresponding direct 
current case. For underground railway work, the first- 
mentioned objections naturally hardly come in, and for such 
cases the objections to a three-phase system are principally 
in connection with the frequent starting and necessary rapid 
acceleration, and turn, for the most part, on the question of 
economy in first cost and in operation. 

While it must be conceded, for the reasons briefly indi- 
cated above, that the highly-developed and standardised 
direct current traction system is the only one worthy of con- 
sideration for the operation of street cars and sbort lines of 
railways, yet, on the other hand, there can be no question 
that for light railways on the one hand, and for long high 
speed lines on the other, the three-phase equipment, even as 
it stands to-day, will fulfil the requirements of each case in 
a perfectly satisfactory manner. In both these casea, the 


Ф 


continual starting and stopping is not required, and the 


question of acceleration is of minor importance; in both 
cases, also, the provision of sub-stations containing running 
machinery for feeding the overhead conductors would be 
altogether too costly. Again, the possibility of working at 
much higher pressures on the trolley lines than is now usual 
constitutes a great advantage, especially for heavy work, 
while, as the recent Berlin—Zossen trials have shown, the 
three-phase motor (the speed of which, it must be remem- 
bered, is controlled on the low pressure rotor circuits) is 
particularly adapted to the requirements of a very high speed 
service. 

In the near future three-phase traction work in connec- 
tion with light railways and with high speed main lines 
must come to the front. The type of equipment that will be 
adopted will probably be multiple unit, with rheostatic speed 
control in the rotor circuits of the motors, as, for such work 
as this, the advantage of a pole-changing device or a “ tandem 
control” of the motors is counterbalanced by the dis- 
advantage of the additional complication thereby brought 


about. A frequency of 25 cycles, or thereabouts, will be 
selected as being the best from the point of view of motor 
speeds and the reduction of inductive effecta in the trane- 
mitting system, and in the overhead conductors and the rails, 
while the pressure on the stator terminals of the motors will 
be 1,000 volts or more for really heavy work. The motors 
may be compensated for their wattless currents (see below), 
the power station generators will have to be compounded for 
constant pressure at the feeding points, and the collection of 
the current from the trolley lines will be preferably carried 
out by means of “ side collecting " bow collectors. 


( To be concluded. ) 


METHODS OF CHARGING FOR 
ELECTRICITY. 


By C. ORME BASTIAN. 


IN a paper entitled “ Tarifications de l'Energie Electrique," 
published in /'Eclairage Electrique on December 6th, 1902, 
the author makes a telling point in drawing attention to the 
fact that the charge to the consumer for electricity cannot 
only be based upon the cost of production, and that in other 
industries other elementa are often teken into consideration : 
citing, as an example, the fact that a circular in an open 
envelope, and a closed letter, though both weighing the 
same, will be delivered from the same address to the same 
destination and with the same expedition, at two distinct 
rates. 

The number of different tariffs discussed in the paper 
illustrates the complexity and difficulty of the problem of 
how best to serve the interests of the consumer and the 
supplier, and it ends with an unqualified summing up in 
favour of the “‘two-rate”’ system, whereby a high rate is 
charged during the period of maximum load on the gene- 
rating plant, and a lower rate at all other times. 

This system undoubtedly possesses the advantage that 
the cost of production can be taken into account by fixing 
the high rate at a figure that, will cover the standing charges 
on the plant installed. In addition, the why and е 
wherefore of the two rates can readily be explained to, and 
comprehended by the ordinary layman—if he cares to go 
into the question; but in the great majority of cases he will 
accept the arrangement, and pay & certain rate between 6 
and 8 p.m., and a lower rate at other times without ana- 
lysing the reasons for the charge, as he knows definitely at 
what period he should economise, and contents himself with 
surmising that the supply of electricity must be similar in 
its conditions to that of strawberries or other seasonable 
producta. 

Another variable tariff system, based on the maximum 
demand of each individual consumer, has the initial failing 
that such maximum demand may not correspond with the 
period of maximum demand on the generating plant, and 
here we have the necessity for the introduction of the time 
element. 

Under the general conditions of supply now prevailing, an 
ideal but utterly impracticable system would be obtained by 
the use of a time-switch in combination with a demand 
indicator, the latter only being switched into circuit during 
the period of heavy load at the electricity works. 

Apart from the fact that the maximum demand system 
does not discriminate between the cost of supply at mid-day, 
and the cost during the evening (the consumer consequently 
being encouraged to restrict his temporary excessive demand 
during the day, when such demand would really benefit the 
supplier), it is, moreover, an exceedingly complicated system 
to operate, and as generally practised, its whole basis is 
undermined by the fact that a consumer can have his 
demand indicator disconnected on giving notice to the sup- 
plier that he intends to exceed his normal demand on a 
definite occasion, and it would not seem to affect the ques- 
tion whether he can make use of this privilege once, twice, 
or oftener per annum. 

On the grounds of simplicity and general fairness, there- 
fore, we must incline to favour the opinion that the “two-rate”’ 
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system has distinct advantages over the maximum demand 
system, whilst the Hopkinson method of charging appears 
inadmissible for the sound commercial reason that it tends 
to restrict the number of electric lamps installed, and there- 
fore extends a helping hand towards the various rival 
methods of lighting. 

The best possible variable tariff cannot be regarded as in 
any way а permanent solution of the charging problem. 
All of them must be based on existing conditions, and 
existing conditions at the present time will not remain 
permanent. | 

It is noteworthy that the “ peak” of the load eurve of 
some provincial gas companies is attained between 12 noon 
and 1 p.m., owing to the cooking stoves in use and the 
introduction of electric light, but who could have foreseen 
10 years ago that these two innovations would combine to 
bring about such a change in the conditions of the gas 

e? 

The circumstances attending electricity supply are varying 
from year to year, and they will continue to vary even on 
different days in the week, and the perfect variable charging 
system—probably complicated in itself—must be further 
complicated in order to be adjustable to all possible varying 
conditions. 

Numerous supply authorities, who originally started 
charging on the maximum demand system, are now offering 
an alternative medium “ flat rate," thereby relinquishing 


any benefit they might obtain from the fact that the former 


system certainly discouraged the use of electricity by con- 
sumers who cannot be profitably supplied on a low flat 
rate basis. Other authorities, acting on the strength of 
their own practically-acquired convictions, have gone over to 
a flat rate entirely, and others would like to do so if they 
could make up their minds to face the capital loss conse- 
quent upon the change. 

It seems inevitable that the ultimate system of charging 
must be the simple “ flat rate," with a discount on a sliding scale 
according to the number of units consumed; and this being 
80, the policy for the electrical engineer to adopt is to strain 
every nerve in reducing the cost of production, and increas- 
ing the efficiency of his lamps; and incidentally it may be 
pointed out that the cost of his inspection and clerical staff, 
and the amount of his capital charges, will be sensibly 
reduced when he discards the use of maximum demand 
indicators, time switches, and duplicate meters. | 

The good апа consumers must be taken as they come, 
and a profit sought on the total turnover, just as in other 
industries. | 

The aim must be to make the turnover as large as possible 
at a fair average profit, and to reduce the cost of production 
in every available practical way. The selling price will 
then come down, and consumers will be obtained quite as 
quickly as the manufacturers can supply plant to meet their 
demands. | 

Even at the present time there is no variable system of 
charging that can justify its existence by any conclusive 
evidence of increase in profit or reduction in works costs, 
that might not have been attained by means of a moderate 
* flat rate with а carefully thought-out sliding scale of 
discounts. | 

The long-hour consumers are those who, in the very 
nature of things, wil most appreciate the advantages of 
electric over other methods of lighting, and the industry can 
safely rely on these advantages to attract the custom of those 
to whom they will most appeal; the deterrent influence of 


heavy quarterly accounts in the case of small householders : 


being successfully overcome by the extensive introduction of 
prepayment meters, | 

As a temporary expedient, the small shopkeeper and 
publican, whose business premises are open up to 10 p.m. 
and later, might perphaps be supplied at a predetermined 
specially low rate of discount, without infringing the pro- 
visions of the “undue preference” clause of the Electric 
Lighting Act, 1882 (Sec. 20), the legal consideration being 
that the premises will be kept open and the light used for 
a certain number of days per week up to a certain hour, and 
the interests of this class of consumer, who benefits most 
under the maximum demand system of charging, could be 
thus provided for in a simple and sufficiently fair and exact 
way to meet all practical requirements, 


A special charge for street lighting could also be arranged, 
and this should preferably be the only exception to the strict 
"flat rate" with discount, which system presents all the 
essentials of permanent suitability. 


AUTOMOBILES AT THE CRYSTAL PALACE. 


WE referred last week to the automobile show held at Earl's 
Court, London. But excellent and interesting as that exhi- 
bition was, it pales into insignificance in comparison with 
the one which is now open—it closes to-morrow—at 
the, Crystal Palace. It has been arranged by the newly 
formed Society of Motor Manufacturers and Traders, 
а fact which has assured its being thoroughly representative 
of every branch of the rapidly growing manufacturing and 
trading operations which this country is now carrying on in 
motor-cars and equipments and parts therefor. 

To sort out the electrical features at this extensive show, 
without the aid of an official catalogue, were a well-nigh 
impossible task to perform in the course of a few hours’ 
visit, The management is therefore to be congratulated 
upon the comprehensive catalogue which it has compiled for 
the use of visitors. It was of considerable assistance to us 
in sorting out the electrical from the petrol and steam 
exhibita, an occupation not altogether like seeking needles 
in а haystack, but getting on that way. Yet though the 
electrical exhibits are comparatively few, they are more 
numerous and important than we have seen at any previous 
automobile exhibition in England. 

We shall haps be using a commonplace if we 
remark that the automobile of 1903 is a far more 
gainly-looking construction than was that of any 
preceding year, and a dozen times more acceptable 
in design than was the automobile of motor-car eman- 
cipation year, 1896. Six years’ exercise of inventive 
ingenuity, together with six years’ carefal attention from 
the coach-builder and the motor - equipment manufac- 
turer, have worked marvels. Who shall say what the 
next six will accomplish ? We falter when we touch this 
phase of the subject, for electrical progress is sometimes given 
to springing surprising developments upon us; we 
believe, however, that all electrical engineers whether 
in England, America or on the European Continent, 
are of opinion that the advantages which steam and petrol 
cars now possess over the electromobile will by that time, if 
not earlier, have come over to their side. Апа if that should 
happen, what a mighty work there would be before elec- 
trical engineering! But we will not indalge in grandiose 
prophesyings or roseate forecasts, for in this matter we own 
to being upon even less certain ground than our meteoro- 
logical authorities аге in theirs. No doubt some will blame 
us if weleave one particular matter unmentioned. Perhaps 
it ought to be taken into account —we may by the year 1909 
have a few more practical commercial data respecting Mr. 
Edison's famous battery, and then who-shall say our electro- 
mobilism nay ? 

From this introduction, digression, or whatever it be 
termed, we must return to the less speculative ground of the 
Crystal Palace and its exhibits. A pretty correct idea of 
the stands at which the visitor will find electrical carriages, 
ог. cars, or things fof use in connection with them, also 
ignition devices, may be obtained from a glance at the list 
given below :-— | 
Btand 


No. Exbibitor. Exhibit. 

2. Н. M. Hobson, Ltd.. Electro-catalytic igniter (sparking 
i plug). 

6. Walter Mills & Co. . Aluminium alloy castings. 


11. W.H.Wilcox & Co.,Ltd. Oils, jacks, tools and stores. 

12. Peto & Radford .. Batteries, contact breakers, elec - 
| trical measuring and battery re- 
charging apparatus. 


17. G. Straus & Co. Gearing and accessories. 


894. London Electromobile Two electric runabouts. 
Syndicate, Ltd. 
41. Eugen Baedeker . Accamulators, magneto ignition, 
and small electrical apparatus. 
50. Albion Motor Сат Co. ... Albion cars with Albion ” magneto 
ignition. 


51—54. О. C. Selbach 
62. Henry Waterson- 


. Six cars, " Spitfire ” accumulators, 


с. 
. “E.H.” induction coils, switches, 
&c. | 
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No. . Exhibitor. Exhibit. 
64—66. Philipp & Co. ... Magneto ignition. 


78. Wilson & Pilcher, Ltd. 

79 & 80. Auto-Carriage Co. ... 

86, 87 & 88. De Dion Bouton, 
Ltd. 


Electric ignition. 

“ Bardon " maneto ignition. 

Large number of cars. An 8-H.P. 
combination engine and dynamo. 

Electric landaulette and Victoria. 

4-H.P. combination motor and 
dynamo. 

Electric Victoria, single landau- 
lette, double ditto, electric coupé, 
brougham. Also chassis. 

Baker electric runabout, Imperial 


104 & 1044. E. W. Hart 
111, 112 & 113. Humber, Ltd. 


120. Electromobile Co., Ltd. 


121 & 122. Anglo-American 


Motor Car Co. and Stanhope. Also Vehicle 
; Equipment Co.’s electric ve- 
hiclea. 5 
129. Simms Manufacturing Magneto machines. 
o., : 
130. Langdon-Davies Motor Petrol cars with novel spring under - 


frame. 
Battery charging sets, Eesemann 
high tension magneto igniter, &c. 
Various cars. 


1314. G. T. Riches & Co. 


140 & 141, Brush Electrical 

Engineering Со. 
147. Electric Battery Co. ... 
1474. Longstreths, Ltd. 


Batteries, coils, &c. 

Lithanode batteries; carriage light- 
ing, &c. 

Accumulators, ignition coils, &c. 

Accumulators, measuring  instru- 
mente, charging and resistance 
boards, coils, &c. 

Electric runabout car. 

Oil cans, &c. 

Electric Victorias, 15-passenge: 
omnibus,  landaulettes, run- 
abouts, &с., also a special com- 
bination petrol-electric vehicle. 

Car with patent counter-skid. 


1484. W.J. теоре Ac 
153. H. W. Van en & Co. 


155. Pritchetts & Gold, Ltd. 

159. J. Kaye & Sons, Ltd. 

164. City and Suburban Elec- 
tric Carriage Co. 


171. Williams Counter Skid 
Syndicate, 

183. Stern Bro- .. Lubricators, oils and greases. 

184. 8. Smith & Son, Ltd. ... Timepieces, speed indicators, &c., 

for motor-cars. 

1864. Long Acre Motor-Car Co. Anti-skidding device. 

1874. Birmingham Aluminium Aluminium castings for motor-cars. 
Casting Co. 

188. ошон Accessories Timken roller bearings, Pflueger 


Я accumulators. 
218. “Bat” Motor Manufac- “Bat” instantaneous switch, ac- 
turing Co. 


cumulator case, &c. 


We have no doubt that many of our readers in the 
neighbourbood of London, if they have not already done во, 
will either to-day or to-morrow avail themselves of the 
opportunity of inspecting some of these excellent exhibits. 
We believe that this Crystal Palace show is to become 
a yearly event in future. At any rate, the matter is settled 
for next; year, the date being already fixed for January 29th 
to February 6th; there is to be a first ballot for space on 
March 16th next, The arrangements are in the hands of 
Mr. F. W. Baily, secretary and manager. 


(To be continued.) 


CORRESPONDENCE. 


Speedy Tramcar Erection. 


I would suggest that Mr. J. W. Smith should read my 
letter again, and as written ; he will then see that he has 
put his own suitable meaning to my words. I did say 
I would not question his piece of work, and at that time I 
did not intend to do &o, but I further thought it just 
to give a lift unknown to these men who had been 
working against time. Little did I think Mr. Smith 
would give way to such feelings as he shows, and, in fact, I 
did not think my facts would upset the equanimity of the 
most sensitive. 

How many men worked on Mr. Smith’s 135-car job 
before him, and before July, 1900 ? 

How many men were in his gang, and how many 
women, what were ‘hey doing, and why ? 

He should give the actual date of commencing the 135 
cars and date of finish, and then allow the readers to judge. 


I said 75 ears were handed over during the last three 
weeks.of November (not nine weeks), and not one was sent 
back to th: contractors, nor were their men fetched to any, 
not even for being improperly put together. 

Now, if Mr. Smith means that 100 men and women can 
do more work than 18 men all told, then this correspondence 
becomes a quibble, and is not worth the paper it is written on. 


Not One of the Gang. 


The Bayonet Lampholder. 


I am pleased to find that Mr. Lundberg is of the opinion 
that something better than the bayonet lampholder is wanted 
for high-voltage work. 

The lampholder he refers to, made by Messrs. Downie 
and Adams, was manufactured under my patent, and is the 
one I referred to in my previous letter. 

I now enclose an illustration of this, and trust you will be 
able to find room for its insertion. The interior of the 
holder consists of a block of porcelain having a recess at one 
end to receive the cap of the lamp; inside this recess is a 
ring shaped groove with two leading-in grooves at opposite 
sides. On the outside of the cylinder are two slots containing 
spring contacts having terminals at the upper ends; the 
ring groove breaks through into these slots, and the spring 
contacts are there furnished with a small indent B. The 
cap of the lamp is made of vitrite, and has two contact studs, 
А A, at' the upper end which connect to the respective ends 
of the filament. To insert the lamp, the two studs are 
passed through the leading-in grooves to the iog groove, 
the cap is then rotated through 90° in either direction, when 
the two springs close upon the studs with a snap owing to 
the points of the latter engaging the indents в. 
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It will be seen that the lamp is held independently of the 
outside case, while on looking into the holder from the 
lower end, no contacts can beseen. I may mention that I have 
had this holder connected with a 550-volt circuit, the wires 
from the two studs being led away to five lamps barning in 
series, and have inserted and removed the cap with perfect 
safety. 

The best improvement made in late years to the bayonet 
holder has been the small ridge introduced by the Edison 
and Swan Co., as it increased the surface distance between 
the lamp contacte. This is a point your correspondents 
have overlooked, as condensed moisture on the top of the 
cap will cause extremely low resistance between the contacts. 

The many attempts to bolster up the holder to make it 
suitable for high-voltage work are, no doubt, very ingenious, 
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but the fact remains that the best separation to be obtained 
even with a ridge, could not be greater than 2 in. 
` H. Bevan Swift. 
4, Bloomsbury Street, 
January 31st, 1908. 


The Institution of E.E.'s Building. 


In your issue of the 16th ult. I see that the I.E.E. has 
sent out a circular asking the s/udenís to subecribe to the 
Building Fund. Personally, I am very much against our 
possessing our own building, on account mainly of the 


tremendous expense to be incurred in erecting a building to 


be occupied (except by the library and officials) for three or 
four months in the year. It is, of course, an open question 
whether we should have our own building or have a grand 
central building to be used conjointly with other large 
institutions, certain portions of which should be retained by 
each society or institution for library, offices, &c. 

This, however, is not the reason for my troubling you, but 
I do think that the appeal to the students is rather a mis- 
take. It means an appeal to the parents of students (for 
the latter are earning, in many cases, no money), and the 
parents are, in many cases, paying very heavily for the 
training of these lads. Is it not, therefore, rather a mistake 
to appeal to the students ? 


February 1st, 1908. 


M. I.E.E. 


The Sugden Boiler. 


Referring to your editorial note to Mr. Ed. Wyrill's letter 
in your issue of January 16th, I notice that you call atten- 
tion to the interlocking device Messrs. Babcock & Wilcox 
have lately started making for use on their superheaters to 
prevent the dangers that must otherwise arise from flooding. 
I wish to state that I have had these devices at work for 
about six months on a battery of four boilers, and have 
found them in every way satisfactory. 

The principle of the device is as follows :—A spanner is 
used for opening the flood cock, and when the flood is open 
this spanner cannot be removed, nor can it be taken off 
antil the flood cock has been shut and the superheater 
drained and the drain cock shut. The spanner is then 
removable, and is taken off the cock and used to unlock a 
device on the boiler stop valve which prevented that valve 
from being opened. When this is unlocked, the spanner 
cannot be removed until the valve is shut and the device 
locked. The spanners are so designed that they are not 
interchangeable from boiler to boiler, but can each only be 

on its own boiler. In this way absolute safety is 
obtained, and no such accident as that alluded to by Mr. 
Wyrill can take place. The device can be, and in this 
case was, applied to the existing valves ata very trifling 


expense. 
With reference to the flooding of the superheater, I wish - 


also to point out the advantage of this, as it entirely 
prevents overheating of the tubes, and also acts as an 
auxiliary heating surface. If used in conjunction with the 
interlocking gear described above, there is absolutely no 
danger. 


Beckenham. 


[Our reference to the want of interlocking gear was made 
in Merch, 1900, and we described one introduced by Messrs. 
Lovell & Co., in Мау, 1901. The arrangement of Messrs. 
Babcock & Wilcox, described by our correspondent, appears 
to be extremely ingenious.— Eps. ELEC. REv.] 


А. J. Hedgcock, A. M. I. E. E. 


Re Fulham Baths Fatality. 


I have read with the greatest interest the whole of this 
correspondence which appeared in the ELECTRICAL REVIEW, 
and which has been (except for the last letter) in last week's 
issue, quite to the point. | 

I must ask this question :— Why should wiring con- 
tractors who have quite sufficient rules set them by the 
supply companies to carry out their work efficiently be 


bothered with an inspector (practical electrician) to survey 
the work? It would come to this: That what the practical 
electrician of the fire insurance company condemns, would be 
found in order by the inspector of the respective supply 
company, and probably vice versd, and would certainly lead 
to the question of who is the master." 

G. Stegmann. 


The Wiring of Bulldings. 


In reply to * Foreman," it is undoubtedly the case that on 
a wet day, or when the temperature suddenly falls, a lower 
insulation test will be obtained with a metallic conduit 
installation than when the weather is warm and dry. This 
will be due to condensation of moisture in the atmosphere on 
the cold surface of the china fittings or the interior of the 
pipes, or both. Naturally, if the pipes are well earthed, the 
effect will be more marked, but directly the fittings are taken 
off, and the ends of the wires freed, surface leakage will be 
impossible, and the test will be higher. Of course, if the 
insulation has been torn off the wires, or weakened at any 
point, a low test will be obtained, and eventually there will 
be a dead earth at this point. If china or marble fittings 
were separated from the pipes by ebonite nipples, or even by 
an air space, the test would not be so low in wet or cold 
weather, and although the objection might be raised that 
this would not be a watertight system, it can at once be 
said that no system of pipework is sufficiently air-tight to 
avoid condensation owing to barometric changes. 

It is really best to well ventilate such a system, and, if 
possible, to have an opening in a boiler room and another on 
the roof, so that, warm air can circulate through the pipes. 


The Writer of the Article. 


* Foreman's experience of low tests on damp days is 
quite a common one. In new buildings especially, the sur- 
face moisture аё switches, ceiling roses, &c., gives no end of 
trouble at the test, unless thé remedy is known. Some 
inspectors allow for such leakage when proved ; some don’t. 

Referring to the earthing of tubing, I notice that in the 
issue of January 23rd, Mr. Prentice, in his article “On 
Metallic Protection for Conduits,” gives an example of a 
leakage to a gas pipe, and consequent fire. I may be wrong, 
but I think that that is a mistake. The premised metallic con- 
linuity of the tubing, and the efficient earthing (designed for 
sucb an occurrence), would present a path of mach less 
resistance than the partial contact of the compo pipe, unless 
the length of tubing is assumed to have a very high 
resistance in itself, which it would scarcely have in practice. 

My experience of wiring is that there is nothing to beat 
a good lead-covered twin-wire system, protected where neces- 
sary. 


Croydon, January 31st, 1908. 


Twin Wire. 


Your correspondent, ** Foreman," appears to be passing 
through troubles which presented themselves to me years 
ago. I have always insisted on 600-megohm wire by leading 
makers. Say half a mile of it is put into a building. The 


insulation of the wire should be 1,200 meg. The actual 


test may show anything below 1 meg. What becomes of all 
tue rest ? Experiments proved that the ordinary white china 
bases of switches and ceiling roses were frequently very 
inferior insulators, owing probably to some foreign ingredient 
of a metallic nature. Also that the slate bases of switch- 
boards and fuseboards * leaked like a riddle,” when at all 
dump, and were’ never good insulators at any time. The 
remedies which I adopted were successful, and may be useful 
to * Foreman ” if he have any influence as to the way in 
which his work is to be carried out. 

1. Every switch and ceiling rose has an ebonite patera 
2 in. thick between it and the wall or ceiling. Each 
patera is screwed to a wooden wall block by ordinary wood 
screws. Each china base is secured to the ebonite by small 
brass bolis, having square heads, and placed as far apart 
from the aforesaid screws as possible. The screw heads and 
the bolt heads are sunk below the surface of the ebonite 
and covered with paraffin wax. 
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2. Every switchboard and fuseboard has separate slates 
for positive and negative terminals, with an air space 
between the slates. 

3. Each screw which secures the slate to the wood framing 
is surrounded by an ebonite bush having a collar between 
the slate and the wood. 

4. The outer edges of the slate do not touch the wood 
anywhere. 

6. No joints are allowed on any conductors serving fuse- 
boards, and as few as possible on the lamp wires. 

5. All brackets are provided with an insulator between 
the lampholder and the bracket. 

In one country house containing 500 lights, the insula- 
tion to earth of existing wiring was about 015 meg. 
After I had introduced the improvements described, the 
insulation went up to 50 meg., notwithstanding some 
damp places in the premises. 

A building in this neighbourhood wired on the same lines 
gave 1'5 meg. for 428 lights. Many others could be named, 
but probably these will suffice as examples. All testing was 
done with 500 volts. 

‚ И the premises be lighted from street mains, the house 
mains must be withdrawn from the supply fuse terminals 
when testing. It is not sufficient to remove the fuses. 


Sometimes the supply fuse mountings are, in themselves, the 


worse sinners. 
Henry Lea. 
February 2nd, 1908. 


T have been very glad to see the course of correspondence 
which has lately appeared in the ELECTRICAL REVIEW upon 
the subject of wiring, as I think it is high time that some 
check is put upon the jerry wireman and his master, who, by 
their low prices, seem to obtain in some towns all the 
business. 

I think I am right in saying that in no other trade is it 
80 easy to deceive the public as to the quality of the material 
and workmanship they pay for, and this deception is very 
often helped by the supply companies themselves, by passing 
а job simply because the insulation resistance of the installa- 
tion has reached their required standard, thus leaving the 
impression with the consumer that, everything is thoroughly 
satisfactory, which is very often far from the case. For in- 
stance, this test does not show whether the wires have been 
encased throughout and are of sufficient carrying capacity, &c. 
There are many other of the fire insurance rules which 
the supply company's inspector very seldom troubles about, 
and of course it is impossible for him to do go thoroughly 
without viewing the work during progress. 

I think the suggestion made by Mr. Mautby Hall in your 
last issue re the fire insurance companies combining to keep 
а competent inspector (who, by the way, should be a 
thoroughly practical man), to view work in progress in 
every town i8 a very good one, and would further propose 
that contractors should pay so much, according to the size 
of each installation they carry out, to cover the cost of this 
overlooking, which would, I am sure, well repay the con- 
scientious contractor, and would at the same time raise the 
Standard of electric wiring. 

Fair Competition. 


I thoroughly sympathise with **Foreman's" grievance 
regarding low tests ou damp days. I know from experience 
that there is much to mend in the way of official testing by 
Corporation inspectors. I would like to state that so far as 
Edinburgh inspectors are concerned, we could desire no 
better than we have at present, so that my remarks do not 
apply to the inspector but to the rules which it is his duty 
to enforce, and a great many of which are nothing more or 
less than “Red Tape,“ (which, in my opinion, is not good 
insulation). 

Let us take “ Foreman's" case. He gets 5 megohms, 
say, on Monday, the inspector comes and tests on Friday, 
and gets 1 megohm on each conductor and probably 5 
between. If I were the inspector, no one could convince me 
that the drop was due to damp, for I have no proof nor can 
I find any, so the inspector must be one gifted with a fair 
amount of common sense and a fair knowledge of things 


electrical. But here is a more annoying case. A first-class 
maker of motors sends a motor, say, of 5 H.P. to me; it 
is addressed to my customer, and on its arrival is put down 
in its place. When it left the makers three days before, it 
was testing 25 megohms, when I get it, it is testing 10 
megohms. I apply for a test, and have to wait, say, three 
days, and when the inspector comes he finds the same motor 
testing *5 megohm. 10s. 6d., please. 

Now I can’t easily remove this motor from its position, 
and I know if I could get the current through the fields for 
а few hours and put a cover over the motor, I could raise 
the test, but I am not allowed to get current, and if I take 
it off the lighting circuit I am breaking the rules ; still, I 
can't get another test till the motor is testing be*ter and I 
have paid a 10s. 6d. fine because the weather changed. 

Excuse the vulgarity, but I think this is pure rot. 
Further, I am convinced there is nothing that, goes to make 
workmen fake their jobs (so as to get a successful pass), like 
the fear of imposing a fine on their employers of 10s. 6d. 
I know that four such fines each week would pay the wage 
of a tester, so that if he comes to my job for half an hour, 
I haveto pay 10s. 6d. if it fails. I think it is nothing short 
of extortion. If the burgh engineer comes to test drains 
and these do not prove satisfactory, he comes back again 
without any fine. 

I think that in the interest of the public and contractors 
this 10s. 6d. fine ought either to be removed or a charge of 
18. 6d. per hour made to the contractor for the tester’s time, 
which is a very fair allowance. 

On the other hand, should the inspector find the work has 
been scamped, then I think a fine of 10s. 6d. should be 
imposed. The scamping could then be traced to the in- 
dividual, and the fee paid by the defaulter. 

Megohm. 


The Fuel Value of Town’s Refuse. 


Mr. de Segundo's very courteous letter in your last issue 
clears up the point, which was somewhat obscare in his 
article, that town’s refuse has a fuel " value. 

On the general question of the primary object of a 
destructor we are apparently in entire agreement. 

There are, however, two points of detail raised in the letter 
which I must notice, lest it should be inferred that I fall in 
with Mr. de Segundo’s argument. 

The first is as to the steam consumption per unit in small 
generating stations. I pointed out, clearly as I thought, that 
the consumption figures on a maker’s test load had no bearing 
on the question. 

The average consumption throughout a period of 12 
months includes pumping, drainage, and stand-by logses, &c., 
and a perusal of statistics dealing with this point, say, Mr. 
Hammond's Institution paper, on the “ Cost of Electrical 
Energy, will show that many stations consume more 
pounds of coal per unit than the figure Mr. de Segundo 
assumes for s/eam., 

He is looking at the question from the wrong point of 
view. 

The second point is the evaporative value of the heat 
units used. Mr. de Segundo's argument is unquestionably 
incorrect. It is immaterial whether the heat units are used 
for raising steam, heating feed-water, or both ; the equi- 
valent value in pounds of water evaporated from and at 
212? F. is obtained by dividing the whole of the useful heat 
units by 966. I am sure that, on reflection, he will see that 
this is so. 

I must thank him for his very kind references to my 
articles, and for the extremely courteous tone in which he dis- 
cusses the little points of difference between us. 


Frank Broadbent. 
5, Bond Court, E.C., February 3rd, 1908. 


Tramecar Brakes. 


The article * More about Brakes," which appeared in 
your issue of the 23rd ult., has brought forth a protest from 
an engineer of the Westinghouse Co.—a kind of lamenta- 
tion that the writer of the article should not be aware of the 
fact that the Westinghouse brake has actually been in 
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operation in this country for two years. Did the same 
Engineer write the article in Engineering which you 
eriticised ? | 

About two years ago we were in need of a good track 
brake for a hilly electric tramway system for which we are 
consulting engineers, and though we searched the country 
over, we could not find cne—not even a Westinghouse 


-brake—so we had to design one ourselves. As a good many 


people now know, the outcome was our pneumatic track 

e, which has been in use ever since. It has been 
adopted in five large towns, and has the record of never 
having failed as an emergency brake, and as a service brake 
of quadrupling the life of the car wheels. 

Since the pneumatic track brake bas now had nearly a 
two years’ trial of unqualified success, it may be said to have 
had “ the only real trial, that of life," and if reliable tests 
are sought, we can best refer to those made by a repre- 
sentative of the ELECTRICAL REVIEW, and published in your 
issue of November 21st, 1902. 

On the Continent, where bigher speeds are permitted than 
are in vogue on street tramways in England, pneumatic 
brakes are becoming universally adopted. Careful investi- 
gation has proved that power brakes dependent upon the 
electrical equipment of the cars are dangerous and unreliable. 
We suppose, as usual, that England will in course of time 
follow their lead after dearly bought experience shows that it 
is wise to do so. 

Hewitt & Rhodes. 


Eleetrolytic Meters. 


In reply to “ Consumer's" letter, appearing in your last 
iue, we can only again ask the question—what is the 
difference between the destruction of record in maximum 
demand indicators and Bastian meters, except that the 
indicator is reset much oftener than our meter is refilled ? 

Of course there are always pople like Consumer" who 
are looking for trouble with gas and electric companies, and 


their other natural enemies, but when they dispute their 


accounts, the matter is settled by the simple expedient of 
charging on the baeis of their average consumption, provided 
it can be settled in no other way. 

If “Consumer” omitted to count his change before 
leaving a shop, no notice would be taken of any subsequent 
claim he might make; the meter and indicators are the 
counters over which electricity is bought and sold, and an eye 
should be kept on their readings. 

We think it is quite clear that with systematic manage- 
ment no trouble need occur through the destruction of record, 
be the meter, Bastion, Reason or any other type, and we 
deduce this from experience gained in the case of demand 
Indicators. 

We should be glad if Consumer would inform us who 
it was that told him that Bastian meters had а bad effect 
oa the lamps," so that we may teat this dieintercsted 
individua] in the following way:—We will connect the 
meler in circuit with a lamp on a 220-volt circuit, we will 
then tap the meter, in or out of circuit, with a short circuit- 


ing key, while the observer has his back to the lamp, and we 


will confidently guarantee that he cannot tell whether the 
meter ів in circuit or not by turning round and looking at 
the lam 2 

_ Anyone can try Consumer’s” idea regarding judiciuus 
tipping,” and thus induce the meter reader to open the 
motor-meter and turn back the hands a few units, though 
he may be detected, and committed with the meter reader 
fur conspiracy to defraud. 

That the Bastian meter has no effect on the brilliancy of 
the lamps we offer to demonstrate to any one by an object 
lesson ; and that it is the most accurate continuous current 
meter оп the market же are also prepared to demonstrate. 

As the Electric:] Co., Ltd., have discreetly retired from 
the field, and have not accepted our challenge published in 
Jour issue of January 9th, we beg to make it clear that 
this was extended to any make of motor-meter, and we will 
Dow farther extend it to those of the shunted electrolytic 
type, like the Reason meter, as we are anxious to show 
Mears. Chamberlain & Hookham that the claims we 
advance in respect, of our goods are not to be likened to the 
statement that “ Beecham's pills are worth а guinea a box.“ 


r 


We have shown that we are prepared to take upon our- 
selves the onus of proof, and if our fair proposals are not 
accepted, there would appear to be no further need for as to 
trespass further upon your valuable space. 


The Bastian Meter Co., Ltd. 
Снаѕ. О. Bastian, Managing Director. 
February 3rd, 1903. 


Since your correspondent “ Consumer" admits in his 
letter, which appeared in your last issue, that he is ignorant 
of the subject on which he writes, his letter would not be 
worth noticing were it not that he makes an insinuation 
which he would find difficult to substantiate, viz., that the 
Bastian meter affects tbe light prejudicially. I would, 
therefore, advise ** Consumer," instead of being content with 
his ignorance, to try a simple experiment for himself, and 
see if he can detect the smallest difference in the 
illumination when a Bastian meter is in circuit, with a 
normal pressure exceeding 200 volts, and when it is cut ont. 

That Consumer has no desire to make the personal 
acquaintance of a Bastian meter on his own installation is 
easily understood. No doubt he finds it gratifying to get 
something for nothing, even-if it be only the energy con- 
sumed by a single 8-c.P. lamp, which most motor-meters 
would be incapable of registering, but which a Bastian meter 
would most certainly make him pay for. 

“Consumer” further states that Mr. Bastian’s answer 
with regard to the destruction of records is not conclusive, 
and cites a case where he would have been charged extra 
through an error of the meter reader, though the error would 
have been re-adjusted in the following quarter. He argues 
from this that without a continuous record, he would 
evidently have been a loser.” Why? On the contrary, if 
* Consumer " bad had any experience of Bastian meters, he 
would know :— 

1. That it is much easier to read a Bastian meter than a 
motor-meter, and that, therefore, it is very improbable that 
the reader would have made the mistake at all. 

2. That a Bastian meter is always read twice, and gene- 
rally by two different men, at the time of refilling, so that 
the chance of any error i3 practically eliminated. 

3. That continuity of reading is of less importance than 
accuracy of registration. 

That this is 80 is proved by the fact that large numbers of 
corporations and companies are in the habit of removing 
motor- meters on their circuits for the purpose of re-testing them 
at periodical intervals, thus obliterating the records for the 
far greater advantage of making them and keeping them as 
accurate as possible. | 

It is to be hoped that Consumer's" brilliant idea of 
judicious tipping will not be acted upon by others, the cor- 
ruption of public officials being not only looked upon in an 
unfriendly light by their employers, but distinctly dis- 
couraged by the Legislature. | 

Apologising for the length of this letter. 


Haydn T. Harrison. 


Commercial Management of Electrical Tramways. 


I have read with pleasure in your issue of the 30th ult. 
the comments of Mr. C. H. Wordingham on the above article 
in the January number of Feilden's Magazine, and I thank 
him for his broid-minded criticism of one or two of the 
points which I endeavoured to make; I will now endeavour, 
as briefly as I can, to further explain some of my state- ' 
ments. 

I quite agree with Mr. Wordingham that the carriage of 
goods by tramways is surrounded by many difficulties; this 
question should properly be treated under two headings :— 

(a) Carriage of light parcels. 

(0) Carriage of heavy parcels. 

By heavy materials I mean, of course, the raw material 
for, and the produce from, the staple industries of Lanca- 
shire. In my article I especially stated that Lancashire 
was, perhaps, the best centre in England in which such a 
scheme could be successfully operated, and still I maintain 
that before many years are over we shall see goods in lurge 
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volume, both heavy and light, carried by this means, not- 
withstanding the supposed inflexibility of the system when 
compared with motor-wagons. 

I admitthere might be difficulties in arranging the carriage of 
light parcels between different pointa, and I would further admit 
that, following present practice, such a system could only be 
advantageously established for delivery to suburban districts ; 
it would certainly be more difficult to arrange for the 
delivery of goods in the town itself. In the large residential 
out-districts the tramway system should establish depóts 
from where the goods could be easily transferred and 
delivered to the residents, say, within the radius of a mile or 
80, by small vehicles. "This would entail but one handling 
at the terminus. 

It is interesting to note, in connection with this question, 
that the Manchester Corporation Tramways Department are 
alive to the possibilities of revenue from this source, and 
they have evidently decided to start, as a separate branch, a 
goods and parcela delivery department to work with their 
present system, for they have, within the last month, adver- 
tised for a goods and parcels manager. This addition to 
their service will, I venture to say, prove the beginning of 
an enormous carrying trade on their system; it marks, in 
my opinion, an important point of departure in the history 
of the Manchester tramways undertaking. 

I quite accept Mr. Wordingham's statement that many 
difficulties will arise in the transportation of heavy goods ; I 
take it, however, that he would not include in his objection 
the ordinary class of merchandise and warehouse material 
belonging especially to the Manchester trades. I will readily 
admit that the carriage of heavy castings and similar materials 
might be held to be outside the scope of a tramway system 
under ordinary conditions ; I think I made mention of this 
in my remarks relating to tramways running in conjunction 
with light railways. 

To meet Mr. Wordingham’s objection, with which I agree, 
that the heavy goods traffic in cities is already unbearable, 
I suggested that goods transported by tramways would 
minimise the objection to a considerable degree; the traffic 
would be better under control, and would prove less noisy. 

I regret that Mr. Wordingham thinks my ideal unattain- 
able as regards the carriage of coal, coke, building material, 
and similar goods, as I certainly hope that tramway systems 
will offer in the future facilities for the transportation of 
such materials on very favourable terms to contractors. 
Take the case of the New Midland Grand Hotel, Man- 
chester, where most of the materials have been brought on to 
the ground by lorries and ordinary carts, it is a case in 
point; had the quarries and brick works been situate near 
Manchester, every ounce of the material could have been 
cheaply transported right on to the ground by the tramway 
system during the night, provision being made for a special 
track running on to the ground so as not to delay the 
ordinary passenger service. There are hundreds of similar 
undertakings which could he catered for by the tramways, 
and I maintain that, with suitable care, the feature would 
not be so hideously ugly as imagined by some critics who 
have not yet awakened to the possibilities of what our tram- 
way systems will do in the interests of commercial progress. 
I still look forward to the added disfigurement with cheerful 
philosophy—the bugbear generally proves less terrible upon 
close acquaintance. 

Mr. Wordingham opposes the idea of independent 
stations for tramway systems. I still maintain that when 
municipalities come to supply private industries with cheap 
energy for lighting and power purposes, the central stations 
in large manufacturing centres will require to constitute an 
independent department for the generating of electricity for 
such purposes, and that separate stations will need to exist 
for the generating of power for the tramway systems, other- 
wise the whole business will become. unwieldy. 

I am quite in accordance with Mr. Wordingham’s views 
that it would involve an entire article in itself to deal 
thoroughly with the question of a station supplying mixed 
demands, and a tramway system generating its own energy, 
and I feel certain that an article on this subject from Mr. 
Wordingham would be highly appreciated by all interested 
in this question. 

If the tramway system were worked as a separate concern, 
generating its own power, it could be made to work to its 


utmost earning capacity, and there would be very little 
plant standing idle. This is a vital point affecting both 
light, power and tramway systems, and I venture to suggest 
that it demands consideration from chiefs of central station 
plants generating current for manufacturing concerns and 
for lighting purposes; the main reason why manufacturers 
have had to put down their own generating plants at con- 
siderable expense when only a stone's throw from the central 
station supply may be said to be due to the apathy hitherto 
shown by municipal management in tapping this lucrative 
source of income. 

It is interesting to note the comments relating to the 
traction load not showing a steady demand on the station for 
15 to 18 hours. This is really one of the main reasons why 
the writer advocates that in order to maintain a constant 
load the tramway systems should adopt any reasonable 
scheme to carry goods and light parcels during the hours at 
Which the load is likely to fall off. 

T. W. Sheffield, 


Heat and Temperature. 
I thought I should not be compelled to trouble you again. 


My first letter of a month ago was in answer to what 


I felt to be a not very brave attack upon myself, 
which I could only resent as being hurtful to students, 
Mr. Swinburne said that entropy is not a factor of heat 
corresponding to temperature (this is untrue); that it 
is à function which essentially concerns the reservoir (this is 
untrue) ; that the 0 9 diagram does not give the same area as 
the р о diagram (if he means by 6 фара р v diagrams what I 
mean, this is untrue) ; that the definition of entropy which he 
found fault with was given not only in engineering text- 
books, but in nine out of ten treatises on mathematical 
physics (perfectly true, and true if he includes Clausius and 
all other good writers on thermo-dynamics—certainly true 
as to several of my books, and I have been the means 
of introducing it in all evening science classes). After 
all this, it was unnecessary for him to say, Most 
writers define entropy incorrectly," “The mathematical 
physicist then generally, perhaps consciously, rises to 
accuracy, but sometimes he does not’’; “ Unfortunately, 
also, entropy fell among pedagogues” (like the man 
of the Scriptures who travelled to Jericho). I need not 
go on to his charges of our baving a fellow feeling for 
inexactness. We are getting well accustomed to sneers at 
teachers by Mr. Swinburne and his satellites. 

I walked softly, I answered him carefully, pointing out 
that what he was objecting to was the second law of thermo- 
dynamics, I cannot add to that answer of mine, nor take 
away from it, and I write now by compulsion. But I should 
like it to be known that if a man says that 2 and 3 do not 
make 5, and one blames him for it, it is really impossible to 
avoid what in a discussion would seem to be personal abuse. 
Of course, there is no discussion and no personal abuse in 
these letters of mine. On the contrary, I have gone leagues 
out of my way to avoid giving abuse. 

I cannot discvss Mr. Swinburne's letters and articles, 
because he uses terms that look like mathematical ex pressions, 
which happen not to be mathematical expressions. W hen any 
correct person speaks of the heat dH being given to stuff 
which is at the temperature 0, he means what he says. When 
Mr. Swinburne uses H/ he means different things by his 
du and his @ in different parta of the same letter or article or 
sentence. In his last letter to you hesays, ** Prof. Perry says 
there is a quantity which is now called entropy which I will 
for the moment call =, such that dz = dn in an irrever- 
sible change. ” There is no mathematical person who 


reads what I have written who will agree with Mr. 


Swinburne that I ever made such a ridiculous statement. 
Read my statement and then say, What is 0 in an irreversible 
change when the temperatures of different parts of the stuff 
are different ? Surely Mr. Swinburne knows that the 
characteristic of an irreversible change is that © has no 
meaning! It would be rude in me to quote here what 
Tennyson said about Bulwer Lytton in his * New Timon " 
attitude, but I should very much like to. What does Mr. 
Swinburne himself say that he means by 0 when the stuff is 
not all at the same temperature ? 

To track him down was as difficult as for Hiawatha to 


к | 


vol. 32 ` No. 1,315, Рявволвт 6,1903] THE ELECTRICAL REVIEW. 221 


get at Paupukeewis, and in my anger I happened most unfor- 
tunately to say in my last letter to you “ that Clausius uses 
з term ” I might have known that Mr. Swinburne 
yould take this “term” in a wrong sense. Now, I never 
ssid that there was any departure in modern books from the 
reasoning advanced by Clausius or from his very careful and 
iiem definition of entropy. His definition of entropy and 
statements about it are all in perfect agreement with the 


statement made in my first letter to you. I was, of course, 
referring to the term _ used by Clausius in his most 


important memoir called the ninth in his collected 
pers, where, in pp. 828—9 (translation by Hirst), 
e says, “ Ву dQ we understand an element of heat 
absorbed, and T shall be the temperature counted from 
the absolute zero which the body has at the moment of 
absorption, or if different parts of the body have different 


temperatures, the temperature of the part which absorbs the 


heat element, dq.“ There is a note to this; he refers to his 
fourth memoir, explaining how he had changed the sign 
of da, “then the thermal element given up by a 
changing body to a reservoir of heat is reckoned positive. 
An element withdrawn from a reservoir of heat is reckoned 
negative," Now, I have no wish to refer to the change of 
sign of dQ, although as we know, it was historically important 
to Clerk Maxwell, but I do wish to point out (1) that with- 
gut this note Mr. Swinburne could not speak of du огт 
faving anything at all to do with a heat reservoir, and, 
therefore, that I am trying to do my beat to get some support 
for him; (2) that do is assumed to be received by an element 
ofachanging body (whose temperature T may differ from 
fhat of the other elements, aud T is certainly not the 
temperature of the reservoir in such a case) not from other 
elements of the body, but an outside reservoir. Неге is а 
very exact definition of the term do. T, and everybody kaows that 
Clausius was absolutely exact and correct in the use he made 
ofi, But I know of nobody—not even Mr. Swinburne, who 
tees this term in the Clausius sense, although he uses Clausius's 
results and expressions in othersenses, evidently thinking them 
e same. As I take it, Mr. Swinburne mainly speaks of the 
heat leaving the reservoir, the reservoir being at the stated 
temperature. If he would use this always, І could follow him, 
bot when he speaks of irreversible changes taking place in the 
gaff which engineers deal with in a cylinder, he may mean the 
heat from the cylinder metal or the steam jacket, or he may 
mean the heat that I always mean—the heat received by an 
gement of the stuff from any source whatsoever including 
other elemente—and as to temperature he may mean by 
temperature of his source or reservoir the temperature of one 
part of the metal, or another part, or his steam jacket. The 
men he attacks use mathematical expressions correctly—he 
uses what only seem to be mathematical expressions, 

Am I very tedious? Iam trying to be exact. He uses 
the expressions of Clausius as if they contradicted what 
modern writers have said, whereas there is no departure 
from the reasoning of Clausius in modern books. For 
. although when we use dH/0, we do not mean exactly what 
Clausius meant by his do T, our reasoning in thermo- 
dynamics is the same as his; our definition of entropy is 
exactly the same as his. 


. бо far as I know, the only time that Clausius ever spoke 


of the entropy of a body whose parts differed in tempera- 
шге (and when any philosopher speaks of a body under- 
Boing an irreversible operation he means that, during the 
operation, its temperature is different in its different parts), 
he uses the idea which we should all use now. Не did not 


thereneed tospeak of a in the sense in which he employed 
it elsewhere, as having anything to do with entropy, because, 
in this case, his / = із certainly 0, as there ів no outside 
reservoir. But imagining his changing system to be at any 
instant divided into an infinite number of elements, in each 
of which che temperature is known, say, 0, and imagining 


an element receives the heat dH, no matter from 
what source, he would say that this element receives 


the entropy a „and the sum of all the entropies 


of all the elements is the whole entropy. I take it 
that this is the only way of dealing with the entropy in 
an irreversible operation of the whole stuff (of course it need 
not always be regarded as an irreversible operation of an 
element of the stuff). I cannot see any other way of look- 
ing at the statement made by him at the end of that ninth 
memoir of his—it is perfectly consistent with all that he 
has written, with all that modern writers except Mr. Swin- 
burne have written. His statement at the end of his 
reasoning is “The entropy of the universe tends to a 
maximum.” 

Mr. Swinburne says © Entropy is not a factor of heat cor- 
responding to temperature,"—he is certainly wrong if he 
means by heat the heat entering the stuff, and if he means 
by temperature the temperature of the stuff. Of course it 
is impossible to say whether he is wrong or right in what 
he would call his reasoning until hedefines his terms. But 
when he says that ** Entropy is a function which essentially 
concerns the reservoirs,’ he is using the word entropy in 
а sense in which it is not to be found used by Clausius 
except in the one case in which it happens that the stuff is 
at the temperature of the reservoirs—that is, really, in not 
one case at all. 

The entropy of. stuff (and neither Clausius nor anyone 
else that I know of, except Mr. Swinburne, ever spoke of 
the entropy of anything but the stuff) depends in no sense on 
the temperature of the reservoirs from which its heat came; 
it depends on the state of the stuff itself. 

I suppose that if all the stuff is not in the same state, we 
may imagine it divided into elements in each of which we may 
speak of the entropy. But in no case has it anything to do 
with the reservoir. 

To say that the entropy of some stuff with which I am 
dealing depends on the temperature of any or all the reservoirs 


of heat from which it obtained some of the heat existing in it 


—depends on the temperature of the sun, for example—is 
surely unphilosophical  . | 

Gentlemen, I am afraid I have wearied your readers. 
This is the sort of thing from which I refrained in my 
first letter, but it has been demanded from me by the 
extraordinary letter of last week. I hold by what I said in 
that first letter and by all that I have written. But as I 
once said when entangled in controversy with a man who 
maintained that the earth was flat, there must be some limit 
even to a flat one-sided controversy. 

By the bye, it is well to let students know that when, in 
the Ө ф diagram of which Mr. Willans was во fond,“ we 
indicate release at the end of the stroke by assuming that 
the stuff is cooled at constant volume in the cylinder itself, 
we get such an exact representation of what occurs that the 
heat area agrees, not merely to a few per cent., as my students 
have found by trial, but absolutely exactly to the area of the 
pv diagram. 

: . John Perry. 
Royal College of Science, 
February 2nd, 1908. 


Pupin's Telephone System. 


Mr. W. Moon has stumbled and fallen by assuming “л " 
to be a constant independent of .“ | 

“А” is a very complex function to evaluate, if the 
electrical values of the apparatus at the sending end are all 
included, but in its simplest form it contains a factor 


(% 6739! 2 аг) + 


The Translator of the Article. 


LEGAL. 


Rostra & Fynn, Lro., v THE Law QuaRaANTEF AND TRUST 
Society, LTD., AND OTHERS. 
In the Chancery Division of the High Court of Justice on Thursday 


last week, Mr. Justice Buckley again had before him the case in 
which the voluntary liquidator of Rosling & Fynn claimed an 


* It was the great belief of Mr. Willans in the usefulness of the 
Macfarlane Gray diagram which first caused me to employ it. 
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interim injunction to restrain the Law Guarantee and Trust Society 
and Messrs. Rhodes, Fielding & Halford from carrying into effect 
a contract for the sale of the company's property at Bradford to the 
gecond defendants for the sum of £10,500. 

His Logpsur the previous day had granted an interim injunction 
provisionally restraining the sale. 

Mr. Cave, counsel for the plaintiff, now stated that the parties 
had all come to terms. It was desired to put an end to the action 
upon the terms of the settlement arrived at between the parties. 
They were all sui juris, and it was not necessary to state the terms 
of the settlement to the Court. 

His Говрзнір: Then all you want is an order staying further 
proceedings in the action. 

Mr. CAvE: Yes. 

His Говрзвр made the order as asked. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wenz mepma Fes. 4TH, 1902. | Мик mxpiNG Fes. 3RD, 1903. 


Adelaide . Value £100 Alexandria .. . Value £25 
Amsterdam .. Р bs se 66 Amsterdam ee 5% wis 87 
Batavia, Teleg. mat. .. a 45 Bilbao s ө А v» 26 
Calcutta oe ee oe ee 940 Bombay ee eo oe ee 134 
Cape Town .. T s oe 48 Brisbane  .. ès oe m 67 
Channel Islands. iu . 100 Buenos Ayres xx А . 183 
Colombo .. T vx 0 55 »" Teleg. mat. 761 
Copenhagen. 'Teleg. wire . 178 Calcutta  .. “é E .. 2,860 
Durban T NS E .. ) 898 15 Teleg. cable .. .. 194 
East London và ©» .. 278 Cape Town .. - ʻe . 785 
Fremantle .. a - .. 337 Colombo. Teleg. mat... oe 88 
Hamburg "m oe ee ee 77 Durban ee ee co ee 2,660 
Havre. Teleg. mat. s 6% 65 s Teleg. mat. .. 1,353 
Madras ee ee 200 East London eo eo ee 875 


Port Sail .- 50 | Fiji Teleg. mat. 894 


Santos ds T os es 43 Flushing . vá so .. 800 
Shanghai кә es . . 200 Gibraltar. Teleg wire. . 224 
Stockholm .. x is ee 119 уз Teleph. cable . 118 

ix Teleg. mat... .. 195 Melbourne .. "E T . #0 
Sydney s - T „. 3,167 North Atlantic. Teleg.cable .. 1,260 
Wellington. Teleg. mat. ee · 385 Perth . А . 186 


Teleph. mat. 246 Port Elizabeth. j d „ 168 


Yokohama .. ба id 2b Reval. Teleg.cable .. .. 800 
Rotterdam ee ee ee ee 1 
Singapore T ee we 62 
Sydney " 70 


Syra. Teleg. mat. " : р : : 58 
Wellington ee ee эз ee 190 


Yokobama .. е T 214 

Р Teleg. cable 694 

Total a“ £7,741 Total vis 218,478 
Foreign Goods Transhipped. | 

Boston. Elec. mat. Value £52 


Boulogne. Elec. goods .. 
Calcutta. Elec.mat. .. ss 98 


Total ee £197 


* 


Mica in 1902.—Messrs. Tulloch & Co., of 4, Fenchurch 
Avenue, E.C., have sent us & copy of their annual trade report 
regarding mica. Last year, it is said, was in the main, an опвабів- 
factory one for importers, and probably also not a prosperous one 
for mica distributors and manufacturers. During the first six 
months demand was mostly hand to mouth, but lessening importe 
and the gradual reduction of stocks of useful qualities and sizes, 
especially of electrical mica, has during the last few months assisted 
а more active demand, mainly for Madras. The general outlook for the 
present year is more hopeful, although the large increase in the use 
of micanite and similar compressed mica insulation materials must, 
it is thought, further reduce the consumption of the larger sized 
slabs. For medium sizes the prospects are more cheerful The 
imports for 1902 were, on the whole, lighter, as the following 
figures will show :— 

1901— 11,095 cases. 1902— 9,193 cases. 


Deliveries to the trade from public warehouse were approxi- 
mately :—January—December, 1902, 13,114 cases, as compared with 
about 10,865 cases January — December, 1901. 


Central Station Condensing Plant.— The Mirrlees 
Watson Co., Ltd., of Glasgow, inform us that they have at present 
in hand, or in course of completion, condensing plant for the follow- 
ing electrical stations: — Pemberton, Stretford, Glasgow Corpora- 
tion Lighting, Bristol, Merthyr Tydvil, Stalybridge, Leicester, 
Croydon, Bendigo (Western Australia), Bournemouth and Poole, 
North Metropolitan Tramways, and Aston Manor, in addition to 
plant for several private firms. 


Fire Prevention.— Тһе British Uralite Co., Ltd., of 50, 
Cannon Street, has placed in our hands a report of a recent fire test 
carried out by it at West Kensington. We have already stated 
in detail the excellent advantages possessed by Uralite for fire proof 
building construction, and the necessity for adopting this or some 
other similar material, especially for temporary buildings, has been 
very painfully and forcibly driven home by tbe Colney Hatch 
disaster. The test referred to was carried out in December last as 
follows :—Paraffin-soaked wood was piled inside a Ural ite hut, and 
subjected to fires giving a maximum temperature of 2,340" Е. All 
who are specially interested in оре construction should apply 
tothe company for a copy of this fully illustrated pamphlet. 


Parliamentary Standing Order Proofs. — In 
the course of recent examinations of private Bills for proof of 
Standing Orders, the following, which contain clauses of electrical 
interest, were considered :— 

Macclesfield and District Electric Tramway.—It was found that 
Standing Orders had not been complied with in respect of seven 
sections of the proposed tramways, and the matter will have to go 
before the Standing Orders Committee to decide whether they 
shall be suspended. 

Metropolitan District Railway.—In this, which is one of two Bills 
being promoted by the Metropolitan District Railway, Standing 
Orders were found not to have been complied with, and the Bill 
will drop unless the Standing Orders Committee decides that it 
shall proceed. | 

Rochester, Chatham, Gravesend and Maidstone Tramways.—There 
was no appearance in the case of this Bill, which contained pro- 
posals for incorporating a company with a large capital, and for the 
construction of a considerable number of tramways in the County of 
Kent. The Bill was accordingly marked “ dead." 

London and Brighton Electric Express Railwvy.—This was the 
proposal for the construction of an electric railway oa the mono- 
rail system at an expenditure of about £4,000,000. There was no 
appearance, and the Bill was marked dead." 

Tynemouth and District Electric Tranucays ( Extensions) —The 
agent was unable to satiafy the Examiner that Standing Orders had 
been complied with, and accordingly it will go before Standing 
Orders Committee. 

South Stajiordshire Tramways —Proof of compliance could not be 


given, and the Bill will go before the Standing Orders Committee. 


Manchester Southern Tramways (Lancashire).—The hearing was 
postponed till February 19th. 

Harrow Road and Paddington Tramways.—Objection was taken 
by the Willesden Urban District Council against certain provisions, 
and the Examiner found that there had been a non-compliance 
with Standing Orders, and the Bill will accordingly have to go 
before the Standing Ordera Committee. 

Wigan Corporation Tramways.—It was held that Standing Orders 
had not been complied with in this Bill, and accordingly it will go 
before the Standing Orders Committee who will decide whether it 
shall be allowed to vroceed. 

London County Council (Tramways and Improvements).— There was 
opposition on Standing Orders to this Bill, and it was decided to 
adjourn it until February 6th. 

Dewsbury, Batley, ꝙ c., Tramways —The hearing of the proof іп 
this Bill was postp ned till February 6th. 

Hove, Worthing and District.—Adjourned sine die, for counsel to 
confer with clients. 

Chatham and District Light Railways Co. (Tramways, Tramroads 
and Electrical Power).—The consideration of this Bill, which was 
opposed, was postponed till February 23rd. 

City and Crystal Palace Railway.—There was no appearance iu 
this case, and consequently the Bill was struck out of the list as an 
abandoned Bill. The object of the Bill was to bave incorporated 
a company with a capital of £3,450,000, to construct an electric tube 
railway from Cannon Street to the Crystal Palace. 

Preston and Hor michi Tramways.—The consideration of the proofs 
was postponed till March 2nd. 

South Lancashire Tramways,—The hearing of this proof, which is 
opposed, was adjourned till February 6th. 

Wakefield and District Tramways.—The consideration of this Bil? 


, Was postponed. 


Luton, Dunstable and District Tramweys.—This Bill proposed to 
incorporate a company with a capital of £140,000, to lay down and 
maintain tramways in the County of Bedfordshire. There was no 
appearance, and the Bill was marked dead." 

South Lancashire Tramways Co.—The Leigh Corporation has 
deposited a memorial in the Private Bills Office alleging non-com- 
pliance with Stand‘ng Orders. It is claimed that the notice with 
regard to the proposed tramways in the borough of Leigh are 
insufficient; that the plans have not been deposited with the town 
clerk ; and that the notices improperly describe tramways in the 
parishes of Hindley aud Wigan. 

Standing Orders were found to have been oomplied with in the 
following cases: —Cheshire Lines Committee; Nottinghamshire and 
Derbyahire Tramwa:8; Stroud, District and Cheltenham Tramways ; 
Exeter Corporation; Pontypridd U. D. C.; Kingston-upon-Hull Cor- 
poration; Leigh Corporation; West Cumberland Electric Tram ways ; 
S. E. & L.C. & D. Railways (electrification clauses); Coventry Electric 
Tramways; Erith Tramways and Improvements ; Great Northern, 
Piccadilly and Brompton Railway (new lines and extensions); 
Wellingborough and District Tramroads; Dudley, Stourbridge and 
District Tramways; Clapham Junction and Marble Arch Railwaya 
(No. 1); Metropolitan District Railway (works); Birmingham Oor- 
poration; Beckenham UD. C.; Wcod Green U.D.C.; North- 
Western Electricity and Power Gas; Macchester Southern Tram- 
ways (Cheshire); L.C.C. (electric supply); London United 
Tramways; Manchester Corporation ; Sutton Coldfield Corporation ; 
G. N. and City Railway; Great Northern, Piccadilly and Brompton 
Railway (Various Powers); Belfast Street Tramways Co.; New- 
castle-upon-Tyne Electric Supply Co. and Walker and Wallsend 
Union Gas Co.; City and South London Railway; Charing Cross, 
Euston and Hampstead Railway; Woolwich Borough Council; 
North-West London Railway; West Ham Corporation; Baker 
Street and Waterloo Railway (Transfer); Shropshire, Worcester- 
shire and East Derbyshire Electric Power; Carmarthenshire 
Electric Power Co. ; Antrim, Down, Armagh and Belfast Electrio 
Power; Aston Manor Improvement; India-rubber, Gutta-percha 
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and Telegraph Works Co.; Somerset and District Electric Power; 
Stoke Newington Borough Council; Hastings Tramways; Seaforth 
and Sefton Junction Railway; Romford and District Tramways; 
Mid-Yorkshire Tramways. 


Exhibition at Athens.—Messrs. Charles Atkins and 
Nisbet, of 1, Water Lane, Great Tower Street, E.C., who are the 
general agents and sole commissioners for the Royal International 
Exhibition which is to be held from April to O:tober next at 
Athens, have sent usa copy of the prospectus relating to the show. 
Those of our readers who are interested in the matter can obtain 
copies of this document on application at the above address. It 
is thought that the present is a very favourable opportunity for 
pushing British trade in Greece, and as France, Germany and Italy 
are taking part in the exhibition, it is very desirable that British 
manufacturers should be well represented. 


Bankruptcy Proceedings.—A receiving order having 


been made at the London Bankruptcy Court against George Calvert, - 


electrical and motor-car engineer, 12, Woodville Road, Mildmay 
Park, and late of 487, Kingsland Road, N. E., the first meeting of 
creditors was held on Monday before Mr. C. A. Pope, Official 
Receiver. The debtor commenced business in July, 1901, with a 
capital of £60 of his own, and a similar amount borrowed from a 
friend. In July, 1902, he sold the business as a going concern to 
Calvert’s Motor Co., Ltd., which was formed with a nominal capital 
of £5,000 to acquire it. As vendor, the debtor received 1,000 fully 
paid shares in the company, and was appointed as managing 
director at a weekly salary of £4, afterwards reduced to £3. He 
held that post until the company went into voluntary liquidation in 
the middle of December laet, with Mr. Albert Pond (Pond & Co.), 
accountant, Coleman Street, E.C., as liquidator. The debtor attri- 
butes his insolvency to the failure cf the company. Не has filed 
accounts showing unsecured debts £230 78.; contingent liabilities 
(taken over but not discharged by the company), £387 10s, and 
preferential claims, £25 Os. 6d., against assets £20, consisting of 
household furniture. The 1,000 Calvert’s Motor Co. shares are also 
scheduled as an asset, but no value is attached to them. The 
deficiency is returned at £623 6s. 6d. Mr. J. Bannister Brown 
attended for the debtor, and no offer being submitted, the case was 
left in the hands of the Official Receiver to be wound up in bank- 
ruptcy. The public examination is fixed for February 25th. 

At Hanley Bankruptcy Court on January 28th the public examina- 
tion took place of John Frederick Worthington and Gerald 
Fairfax Nuttall (J. Worthington & Co., at Foundry Works, Foundry 
Street, Hanley, electrical engineers). The debtor's statement 
showed gross liabilities £1,272; assets £1,810 10s. 9d. Debtors 
attributed their failure to losses on contract.” Nuttall stated 
that the business was never really satisfactory from a financial 
point of view. It took a lot of capital in the first place to build up 
the business, and they always seemed to be in difficulties. They spent 
much money on а speciality—a small accessory, which was put on 
the market and went well. They ordered more parts, but had to 
wait 12 months before they could get them, and in the meantime 
they lost the market. Almost exactly the same thing happened on 
another occasion. On one contract in Manchester they lost about 
£200. Their work did not suit the consulting engineer, so they had 
to do it over again, through more or less a “fad” of his. The 
examination was adjourned till February 25th. 


Books Received. Electrical Problems for Engineering 
Studente," by W. L. Hooper and R. T. Wells. Boston, U S. A., and 
London: Ginn & Co. 1902. 6s. : 

"IrAmiée Electrique," by Dr. F. de Courmelles. Paris: Ch. 
Béranger. 1903. Fr. 3.50. 


Sale.—Messrs. Hands, Ltd., of 22, Garlick Hill, E.C., 


have a sale of electrical fittings, which they want cleared during 
the next three weeks. See our advertisement pages this week. 


Dissolutions and Liquidations.— The Surprise Arc 
Lamp Syndicate is winding up voluntarily with Mr. F. Brown, of 
1, High Street, Croydon, as liquidator. 

A meeting of the Crompton-Howell Electrical Storage Co. is to 
be held on March 4th, to hear an account of the liquidation 
proceedings from Mr. R. H. Marsh, liquidator. 

A dividend of 20s. in the £ is to be paid on February 5th in re the 
Electric Lamp Regenerating Co,, Ltd., of Crown Court, Old Broad 
Street. It is payable at the Official Receiver's offices, 33, Carey 
Street, W.C. 


Trade Announcements,—Messrs. Hands Bros. have 
commenced business at 34, Snow Hill, Holborn, E.C., as manufac- 
tarers of electrical fittings and accessories, and for the time being 
the management is in the hands of Mr. George Hands, late of 

Ltd. 


The Diesel Engine Co., Ltd., have removed from 171, Queen 
Victoria Street, E.C., and have taken extensive offices at 179, Queen 
Victoria Btreet, so that they may be able to deal with the increas- 
iw demands for their engine. The Diesel engine is now made up 
to 1,000 B. H.. for electric lighting and pumping stations and 
general factory purposes. The company has recently completed the 
erection of an engine at the Royal Dockyard, Portsmouth, and others 
¿re working in various parts of the country. 

Messrs. Bradbury, Son & Co., Limited, steam coal contractors, of 
14, Leadenhall St., E.C., are removing on Monday next, 9th inst., to 
larger premises at 23, 24 and 25, Billiter Street, E.C. The removal 
is made to meet increasing business. 

The head office and stores of the Aberdeen electricity works have 
been removed from Cotton Street to Dee Village Works, Milburn 
Btreet, Aberdeen. 


Calendars and Catalógues.—4A. neat little calendar has 
come to hand from Messrs. Joms D. MACkENZ IE & Oo., electrical 


“engineers, of Glasgow. A photograph is let in above the date 


Blips, showing the Harviestoun Castle, Dollar, N.B., at which the 
firm recently installed a small turbine-driven set, and E. P. S. battery, 
Mr. R. F. Yorke being consulting engineer. 

The Wm. PowELL Co., of Cincinnati, O., has sent us a wall 
calendar for 1903, on the sheeta of which are given some brief par- 
ticulars of its steam engineering specialities. 

An excellent catalogue has been produced by the WESTERN 
ErEcTB1IO Co., of North Woolwich, in which particulars are set out 
in a very neat style, of their numerous telephone instruments and 
accessories. The first-class illustrations which appear of all kinds 
of telephonic apparatus, together with the general arrangement of 
the details, give the catalogue something of a superior “ carriage,” 
so to speak. Western Electric standard switchboards, wall switch- 
boards, magneto wall and desk instruments, private installation 
sete, batteries, bells, switches, and a great variety of parte are 

ticularised and shown, prices also being given. The book is well 
und in stiff red covers. 

A small leaflet of Twencen " telephones for private installation 
work has been sent out by the BERLINER TELEPHONE Manu- 
FAOTUBING Co. 


ELECTRIC LIGHT AND POWER NOTES. 


Antrim.—The County Council has decided to oppose 
the Bill of the Antrim, Down, Armagh and Belfast Power Bill on 
its introduction to Parliament next session. 


Barnstaple.— The opening ceremony of the electrical 


undertaking took place on January 29th, the light being switched 
on by the Mayoress. 


Beckenham.—The U.D.C. has decided to promote a 
Bill for the purpose of establishing electric light and tramways in 
its district. 

Bedford.— The T.C. has decided to apply for a loan of 
£5,548 for extensions of the plant at the electricity works, and of 
£1,828 for the erection and equipment of a sub-station. The 
extensions to the plant comprise a large water-tube boiler to 
replace two small ones, £1,395 ; applying mecnanical draught to 


five of the existing boilers, £360; a 500-Kw. steam turbo-alter- 
nator, £3,793. 


Birkenhead. — The Parliamentary Committee has 


recommended the T.C. to oppose the Bill promoted by the North- 
Western Electricity Co. 


Blockley.—The Parish Committee has entered into an 


agreement with Mr. Spencer Flower to light the streets by means of 
36 electric lamps. 


Blackpool.— The Electricity Committee has decided 
that customers using motors shall have a reduction of 10 per cent. 
when their quarterly accounta come to over £25. 


Bridlington.— The T.C. has adopted the plans submitted 


by Mr. Medhurst, consulting engineer, for an electric supply scheme 
covering the whole of the compulsory area. 


Brixworth. — A representative of the Northampton 
Electric Light and Power Co., Ltd., attended the meeting of 
the R.D.C. on January 29th, relative to the company's appli- 
cation to the B. of T. for a prov. order to supply 
electricity within the parishes of Moulton, Moulton Park, Church 
Brampton and Chapel Brampton. It was stated that the company 
would supply energy for motive purposes. The Council unanimously 
assented to the application. 


Caerphilly.—Seven objections have been lodged against 
the application of the U.D.C. for & provisional order to supply elec- 
tricity. The objectors are the Rhymney Railway Co., the Taff Vale 
Railway Co., the Barry Railway Co., Cardiff T. C., Rhymney and 
Aber Gas Co., Lord Windsor, and the Cardiff Steam Coal Co. 


Carnoustie (N.B.).—The Т.С. has approved of a 


proposal by Messrs. Crompton & Co., Ltd., that a flat rate of 6d. per 
unit be fixed for the electric light. | 


Cardiff, —An old church has been secured by the Great 
Westera Railway Co., and is now being rapidly converted into an 
electric power station, the spire being utilised as a stack. The 
company intends lighting ite premises from the Cardiff 
passenger station to that of Roath, and the work is approaching 
completion. Mr. Е. Newton is the resident engineer. 


Cheltenham.— The poll respecting the proposal of the 
T.C. to promote a Bill for the extension of the electric lighting 
undertaking and other matters has resulted unfavourably. Against 
the Bill 5,904 votes were registered, and in favour only 2,555. 


Chorley.—The B. of T. has informed the T.C. that the 
question of revoking the Chorley Electric Lighting Order, 1893, 
will be deferred for a year. 

Croydon.—The Corporation has decided to spend £200 
in the construction of a concrete subway at the generating. station, 
through which it is proposed to lay all the main cables. This work 
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will be carried out in connection with the reinstatement following 
the recent fire. An insurance claim amounting to £3,000 has been 
made to cover the damage then done. 


Doncaster.—The borough electrical engineer in his 
monthly report stated that the number of applications received 
since December 1st, 1902, to present date were 10, being equivalent 
to 607 8-с.р. lamps; number of consumers on books, 242; number 
of 8-c.P.lamps applied for up to present date, 16,501; number of 
8-c.». lamps connected, 15,865; number of 8-с.р. lamps awaiting 
connection, 636 ; number of consumers awaiting connections, five. 


Dowlais.—The Dowlais Steel and Iron Works have 
added a third generating set to their power plant, the building 
having been enlarged for that purpose. 

Dublin.—The plant of the old electric light station 


having been offered for sale in consequence of the opening of the 
new station at Ringsend, the tenders of Mr. Thomas Ward, Albion 


Works, Sheffield, and Mr. John Frame, Talbot Place, Dublin, have 


been accepted, subject to the sanction of the Lighting Committee. 


Dungannon.—An inquiry was held by Mr. P. C. Cowan, 
M. Inst. C. E., Chief Engineering Inspector of the Local Government 
Board, with reference to an application by the Dungannon Urban 
Council to the Local Government Board for their sanctioa to a loan 
of £6,000 for the purpose of lighting the town by electricity. It is 
propoaed to instal a Dowson gas plant, with Westinghouse engines 
and generators, and 72 public lamps. 


Eastry.—The R.D.C. has decided to oppose the applica- 
tion of the Kent Electric Power Syndicate for a prov. order, in 
conjunction with other authorities. 


Evesham.— The T.C. has appointed a Committee to con- 
sider the question of electric lighting for the town. 


Exeter.— The net profit for the year of the electric 
light undertaking is £1,500, and brings the accumulated profits to 
over £5,000. 


Glasgow.—lIn connection with the new dock which the 
Clyde Navigation Trustees are erecting at Clydebank, a joint sub- 
committee has been appointed to report to the Committee of 
Management as to the motive power for the hoists and cranes to be 
provided at the dock. 

The Trustees have granted permission to Mesers. Joha Nisbet and 
Co., to erect aud work an electric crane at the berth recently 
allocated to them at Custom House Quay. 


Gravesend.—The T.C. has under consideration the ex- 
tension of the electric lighting mains along Old Road East at an 
estimated cost, including a street lighting cable, of £650. 


Hebden Bridge.—The U.D.C. has refused the offer of 


Halifax Corporation to supply energy at 14d. per unit from 6 a.m. 
to 4p.m., and at 24d. per unit outside those hours. On January 
28th the Council resolved to carry out its own scheme at an esti- 
mated cost of £10,260. 


Kingston.—The Lighting Committee has informed the 
London United Tramways Co. that it disagrees with the proposals 
of the company for supplying electrical power in the borough. A 
reply has been received with a copy of the Tramway Co.'s Bill, 
1903, Clause 15 whereof proposes to authorise the company to 
make agreements for the supply of electrical power in Kingston. 


Lancaster.—On Tuesday last Mr. H. Percy Boulnois, C. E., 
held a L.G.B. inquiry into an application by the Corporation to 
borrow £25,000 for electric lighting purposes. £70,000 has now 
been expended in capital on the electricity works, which were con- 
structed in 1894. Sanction bad been previously obtained for 
£60,000, but there was £3,092 over-spent. It was explained by the 
electrical engineer, Mr. W. A. Tester, and Mr. Councillor J. Heald 
(chairman of the Electricity Committee), that the sum of £35,000 
was really required, but a proportion of £10,000 had received 
Parliamentary sanction under the Bill of 1900, which authorises the 
tramway scheme of £70,000. When the tramway scheme was in 
preparation, the Electricity Committee decided to change the 
pressure from 100 volts to 230 volts, purchasing plant which would 
be available for either traction or lighting purposes. The cost of 
the extensions and plant was £34,986, made up as follows :—+£3,092 
over-spent upon previous extension ; £5,035, power station buildings ; 
£23,000, cost of generating plant and other machinery; £1,500, cost 
of changing to the higher pressure; £2,071, extension of the 
mains; and £288, extension of arc lamps. 


Liverpool.—The Electric Power and Lighting Com- 
mittee estimates that it will spend during the current year on 
capital account, for the supply of electricity, £223,724. The 
liabilities of the Committee now amount to £1,482,427, which com- 
prises—lcans, £1,155,149; creditors, £61,021; surplus and sinking 
fund, £193,741; due to bank, £72,514. The city electrical engineer 
reports an increased output during 1902 for light and power of 
17 per cent., and for tramways 15 percent. as compared with 1901. 
The equivalent in 16-c.r. lamps was 220,924, as compared with 
180,990 in 1901; 827 motors were in use, representing 2,877 H.P., 
compared with 587, of 2,083 н.р, in 1901. The output for the year 
was 23,186,086 units, of which 15,590,579 units were supplied to the 
tramways. The engineer drew attention to the rapidly-increasing 
demand for energy for power purposes, and mentioned the neces- 
sity for considering at an early date а scheme for the future deve - 
lopment of the undertaking, 


London.—City.—The Corporation having been in negotia- 
tion with the City of London Electric Lighting Co. and the Charing 
Cross and Strand Electricity Co. with regard to the charges to be 
made for lighting the Guildhall and other Corporation buildings, 
has decided to enter into an arrangement with the City of London 
Electric Lighting Co. for the supply of electrical energy at 34d. 
per unit, and 24d. per unit for power, and 5 per cent. discount on 
monthly settlement of accounts, subject to the company agreeing to 
allow the rate of 34d. to apply to all outstanding accounts of the 
City Lands Co., and to the arrangement being determinable by 
three months’ notice. , 

HacENEY.—The Hackney Borough Council is prepared to instal 
shilling-in-the-slot pre-payment meters free of cbarge to any present 
or prospective consumer whose installation does not exceed 80 
8-с.р. lamps. The charge for the electricity used through these 
meters is at the rate of 444. per unit, which sum includes the rent 
of the meter. 

Epmonton.—At a meeting held on Jaauary 30th last in the Town 
Hall, a resolution was adopted calling upon the D.C. to at once 
carry out its powers for electric lightiug in the district. ~ 

HAMMERSMITH. —Thbe Borough Council has decided to obtain an 
additional feed pump at an estimated cost of £205. = 

Егествіс Ілонт LEGISLATION. — Borough Councils are being 
asked to approve the London County Council Electric Supply Bill; 
whose object is to obtain further powers with respect to the pur- 
chase of electric undertakings in the County of London by the loca] 
authorities. The Battersea Borough Council is endeavouring to 
obtain a clause enabling a local authority to amalgamate its under- 
taking with those of adjoining authorities, and, with the consent of 
the local authority, to supply within the area of the adjoining local 
authorities, i 


Lytham.—A meeting has been held to consider the 
expediency of carrying out the provisions of the Lytham electric 
lighting order. There appears to be a majority against the resolu- 
tion, but a second resolution was adopted appointing a committee 
of ratepayers to consider with the Council the best methods of 
providing an electrical supply in Lytbam. 


Manchester.—The Electricity Committee has decided 
to recommend the reduction of the price of energy for motivé 
purposes from March 25th next from 12d. to 13d. per unit to con- 
sumers using their demand for 48 hours and upwards per week, and 
from 3d. to 24d. per unit to shorter-hour consumers. » 

The T.C. has been recommended by the Electricity Committee to 
apply for a loan of £160,000 for electricity purposes, and a further 
loan of £200,000 for tramway purposes. 5 


Newport (Mon.),—The new power station is approaching 
completion; the engines are now undergoing trial runs. The 
amount set forth in the Corporation fipancial estimate for the yeaf 
for expenditure on the electricity undertaking is £12,564, an 
increase over last year of £4,493, but as against this the estimated 
revenue is placed at £22,726, last year'a actual receipts being only 
£13,616. For the electric tramways £15,744 will be required, 
instead of £12,325, the amount expended last year, when tbe 
receipts were £13,616, aud for the coming year, calculated, no donbt, 
upon a big increase of traffic through the opening of new branches, 
the receipts are estimated to produce £22,726. | 


Norwieh.—The T.C. recommends that an Electricity 
Committee be appointed to take over the powers vested ia the 
Council under the Norwich Corporation (Electricity, &c.) Act, 1902, 
for the management and contro! of the undertaking of the Norwich 
Electricity Co., Ltd., when transferred to the Corporation. 


Pateley Bridge.— The U.D.C. is negotiating with two 
companies with the object of introducing the electric light into the 
town. 


Pembroke (Dublin).—The Electrical Works Committee 
claims to have reduced ite coal bill by 50 per cent. by the use of 
Bchmidt's patent superheaters. : 


Peterborough. — The Corporation is proceeding 
energetically with its street lighting, and has given the gas 
company notice to remove their standards in the centre of the 
town. 


Reigate.—Owing to the great increase in the demand for 
electricity, the T.C. has instructed the electrical engineer to prepare 
plans, &c., for the extension of the works. 16 is proposed to instal 
an additional 200-K w. alternator. i 

The T.C. has decided to pay £25 per year each for all-night elec- 
tric arc lamps. 


St, Andrew's (N. B.). — Messrs. Crompton & Co.’s 
proposal that a flat price of 6d. per unit be charged for the use of 
electric light has been adopted by the T.C. 


South Staffordshire Mines.—The first practical апа. 


definite step in the electrical scheme for dealing withthe surface 
water in the South Staffordshire Mines Drainage Commissioners’ 
area has just been taken, the first electric pump having been 
delivered, and the Commissioners have entered into an agreement 
with the Midland Electric Corporation for Power Distribution, 
Ltd., as to a surface drainage pumping station at Ocker Hill. . 


Vol 52. No. 1,815, — 6190. THE ELECTRICAL REVIEW. 


295 


Southend-on-Sea.— The T.C. has adopted alternative 
rates for the supply of electricity to tradesmen—viz., 6d. and 3d. 
per unit on the maximum demand system, or a fixed charge of 
£6 10s. per annum per kilowatt demanded, with an addition of 14d. 


per unit consumed. Private consumers are to have the option of a | 


uniform flat rate of 41d per unit. 


Spain.—The Fortuna Mining Co., of Mazarron, Spain, 
has just placed a contract for a complete electric power plant. It 
will comprise Piedbo:uf boilers, two 250-н.р. Swiderski engines, 


coupled to Schuckert dynamos, and Sulzer high-pressure centrifugal - 


pumps. | 

Stoke-on-Trent.—The T.C. has decided not to oppose 
the preamble of the North-Western Electricity Company's Bill. A 
sub-committee will consider the provisions of the Bill and report 
thereon. 


Sunderland, — The Electricity Committee has had 
under consideration its power scheme for supplying energy to 
local shipyards and works, and has signed extensive contracts 
with Sir W. T. Doxford & Sons, Ltd., shipbuilders, and the 
North-Eastern Marine Engineering Co., Ltd. The extensions will 
necessitate the construction of two additional sub-stations. 


Swinton and Pendlebury.—The Lancashire Electric 
Power Supply Co. has offered to enter into an agreement with the 
U.D.C. to supply electricity in bulk on or before January 1st, 1904. 
The offer has been referred to the Electricity Sub-Committee. 


Tipton,—Major Cardew, the arbitrator appointed to con- 
sider the agreement between the U.D.C. and the Midland Electric 
Corporation with reference to the electric lighting difficulty, in his 
award states that he has decided that, ing to the true intent 
and meaning of the agreement, the expression, “ Supply of electrical 
energy in bulk to the Council for private lighting purposes,” was 
intended by the parties subscribing thereto to apply to and include 
the supply of electrical energy through distributing mains and con- 
nections with consumers laid down and maintained by the com- 
рапу, ав well as the supply furnished through mains laid by the 
Council. He also decided that at the time of the signing of the 
agreement 3d. per unit was a fair price for energy supplied 
through the company's mains, ата that 2:6d. per unit was a fair 
price for energy supplied through mains laid down by the 
Council. 


Walton-on-Naze.—The U.D.C. has granted the Coast 
Development Co. an extension of time until March 25th next for 
the completion of the electric lighting scheme, on condition that 
the company agrees to pay £2 per week for any subsequent ex- 
tension. | 


Warrington.—The Electricity and Tramways Com- 
mittee of the Warrington T.C. has recommended the Council to 
apply to the L.G.B. for sanction to borrow £20,000 for extensions 
to generating plant. | Е 


Wednesbury.—The Т.С. has appointed Mr. Warden- 
Stevens as consulting engineer for the electric lighting scheme at 
5 per cent. on the outlay. 


Wellington (Salop).—The U.D.C. on Thursday 
decided to oppose the Shropshire, Worcestershire and East Derby 
Electric Power Co.’s Bills, with the object of securing a clause 
excluding ite district, except with the consent of the Council. It 
was also decided to approach the company with reference to a 
supply of electricity to the Council. 


ELECTRIO TRACTION NOTES. 


Baltimore, U.S.A.—The United Railways Co. has made 
over the entire control of the electric traction and electric lighting 
system in Baltimore to the Mount Washington Electric Lighting 
Co. for the sum of $2,000,000. This transaction is part of a scheme 
to utilise the water-power of the Susquehanna River and transmit 
electrical energy to Baltimore, Philadelphia and Wilmington. 


Batley.—The negotiations between the B. E. T. Co. and 
tbe Corporation with respect to the running of electric tramwaya 
in the borough have been broken off, and it is said the Corporation 
wil now proceed on independent lines. Negotiations have been 
proceeding between the company and the Corporation for some 
months, and it was announced a short time ago that terms had been 
arranged, and that the Corporation would complete all the lines 
within its area, equip them for electric traction and then 
lease them to the company. The deadlock appears to have arisen 
in connection with the expenses incurred by the Corporation in 
opposing the company’s application in the first instance for powers 
to construct lines in the borough. These costs are reported to have 
amounted to £1,500, and the company undertook to pay them. 
The company admits this, but declines to pay until the new Bill has 

. The Corporation, on the other hand, holds out for payment 
before the agreement is signed. It is said that the Corporation, rather 
than give way, will pursue an independent policy, and it is also 
stated that it will be ready for running cars in the summer. 16 is 
erecting electricity works for both lighting and traction purposes, 
and these are nearing completion. 


Berlin Elevated.—Numerous experiments, so far unsuc- 
cessful, have been made with a view to discovering some method 
of reducing the noise due to the trains on the Berlin Electric 
Elevated Railway. In one case a length of 100 metres was laid 
with a layer of felt between the rails and the sleepers, but the 
reduction of the noise thereby was insignificant. In another case 
hollow iron sleepers filled with sand were tried. This method had, 
on a small scale, given good results, but in actual practice on the 
elevated railway proved of little use. In other cases the substitu- 
tion of longitudinal for cross sleepers has been tried, as has also 
the introduction of a lead sole-plate between the rail and the 
sleepers. Still another plan under test is the filling in of the car 
wheels with wood. The problem is, however, still unsolved.— 
Engineering. І 

Cardiff.—As the result of в conference between the 
Corporation and the Tramways Co. held on Friday last, an offer of 
£23,500 by the former to purchase the three tramway depóts was 
accepted, thus avoiding arbitration. In the first instance the com- 
pany asked £28,000, and the T.C. offered £22,000. 


Chicago.—The promoters of the Chicago electrical trac- 
tion scheme, in which Mr. J. P. Morgan is largely interested, have 
offered valuable concessions to the city, on the condition of its 


consolidating the elevated roads and establishing a uniform fare. 


The company proposes to spend $25,000,000 in the improvement 
and extension of existing lines. 


Crewe.—The T.C. is in negotiation with a Manchester 
firm of electrical engineers with a view to the adoption of an 
electric tramways scheme. "The T.C. proposes to supply energy for 
working the cars, and to have the lines laid through the borough. 
The Crewe lines will also be connected by a trunk line with 
Nantwich. ' 


Croydon.—The R.D.C. will support the Bill which the 
B.E.T. Co. is about to promote in Parliament, authorising the con- 
struction of electric tramways in the parishes of Beddington and 
Wallington. In order to obtain the support of the Council, the 
company had to agree to the following conditions: — The company 
to lay along the route ef the proposed tramway a single line on one 
side of the road with lop-sided loops, in such a manner that when a 
double line is constructed the said loops will form part of such 
double line; the company to provide a double line throughout the 
Council’s district at the request of the Council, but not earlier than 
five years from the date of the Royal Assent, but the company, if 
it so elect, may-do so earlier; the company to make all roads 
along the tram route 50 ft. wide, to make other minor improve- 
ments, and to make a payment to the Council of £2,000 for the 
purposes of highway improvements. 


Doncaster.—Col. Boughey held an inquiry here on 
January 27th respecting an application of the Corporation for tram- 
way extensions to cost £15,000. | 


Dover.—The. Light Railways Commissioners have’ sub- 
mitted to the B. of T., for confirmation, two orders relating to light 
railways in Dover and district. 


Dunedin (N.4,).—The City Council has adopted Messrs. 


Browne & Stewart's scheme of conveying water from the Lee stream, 
by means of a tunnel and pipe line, to the power house for gene- 
rating electricity for the city tramways. 


Glasgow.—The proposal by the T.C. to utilise the 
tramway rails and trolleys for the removal of refuse in the main 
thoroughfares of the city during the night for quietness to the 
citizens and the quick despatch of the refuse has in the meantime 
been dropped. Another proposal to utilise the tramway electric 
power for driving an electrical sweeper during the night has also 
been deferred for a time. | 

The Corporation is considering a proposal to extend its electric 
car system from the terminus at Kilbowie Road to Duntocher, a 
distance of about 14 miles. 


Gloucester.—The T.C. has adopted the overhead trolley 
system and a gauge of 34 ft. for the tramways. 


Huddersfield.—Next Wednesday the chairman of the 


Tramways Committee will start the new generating set at the 
power station at Longroyd Bridge, and subsequently luncheon will 
be served at the Town Hall. 


Lancaster.—The T.C. has fixed the price for energy to 
the new electric tramways at 2d. per unit. 


Leigh.—The T.C. has decided to oppose the Bill of the 


South Lancashire Tramways Co. on the ground that the plans 
deposited do not properly illustrate the proposed lines in Leigh 
and Hindley, and that the publishing of notices was not properly 
carried out. 


L. B. and S. C. Railway.—At the L. B. and S.C. meeting, 


presided over by Lord Cottesloe on 28th ult., after referring to the 
financial results of the year, it was stated that there was an increase of 
£4,208 during the year in law and Parliamentary charges incurred 
in opposing various electrical schemes which were threatened in 
the company's districts last session, but that those schemes were all 
defeated, and that two others, threatened for this year —namely, Mr. 
Behr'8 scheme for constructing a mono-rail line between London and 
Brighton, and a tube railway, which was projected from the City 
to the Crystal Palace—had already disappeared from amongst 
several which it was feared would have to be opposed in tha 
company's interesta, 
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II ford.—It is stated that a Bill to connect Ilford and 
1 by electric tramway is being promoted by the Empire 
E. L. & P. Co. 


London Railways and Electrie Traction.— From 
present appearances, the popularity of tube schemes and electrically- 
operated railways generally, promises to be as great during the 
coming session of Parliament as on previous occasions. Whether 
this popularity is equally shared by the promoters of the schemes 
and the travelling public, only time will show ; but at least those 
unfortunates who patronise the Metropolitan District lines under 
present overcrowded conditions at busy hours, will assuredly hail 
with delight any proposed means of alleviation ; the latter, also, will 
have no cause for complaint on the score of ventilation in certain 
of the suburban sections, which will be built in the open. This 
applies to the suburban half of the City and North-East Suburban 
Railway, and to the Watford and Edgware Railway, which is 
entirely of open construction. The latter railway will form a con- 
tinuous route with the Edgware and Hampstead and Charing Crot s 
and Hampstead Railways authorised in a previous session, thus 
giving a through route from Charing Cross to Watford. The Bills 
deposited by the Baker Street and Charing Cross and Hampstead 
Companies propose no new works, but seek to transfer their under- 
takings to the Great Northern and Brompton Co. The com- 
bined undertakings will in future be known as the Underground 
Consolidated Electric Railways Co. 

The following table, compiled by the Pall Mall Gazette, gives a 
list of all the Bills which it is intended to introduce in the coming 
Parliamentary session; it also contains particulars of their 
proposed lengths, estimated cost, and the capital powers sought 
in each case, the totals amounting to over £25,000,000 :— 


Length. Estimated | 
| Miles. cost. Capital. 


— rFwä— . ——— ——ẽ Gy—.— ——ͤ—ä— — 


Baker Street and Waterloo Rly. (Transfer) | 


{ 
Central London Railway (new lines) 9 29,228, 478 44,200,000 
Charing Cross, Euston, and Hampstead Riy.: — | es = 
City and North-East Suburban Electric Rly. | 224 | 4,217,053 6,000,000 
City and South London Railway ..  ..' LẸ 519,214 | 800,000 
Clapham Junction and Marble Arch Rail. | | 
way (No. 1) St ccena ia a ey 4) 1, 768, 656 2,720,000 
Clapham Junction and Marble Arch Rail- 
way (No. 2) ee oe oe ee ee 45 | 1,881,281 l 2,000,000 
Great Northern and C.ty Railway ..  . |; — | = | x 
Great Northern Railway.. oe T oe i 69,500 xs 
Great Northern, Piccadilly and Brompton | 
Railway (new lines and extensions) sal 6 | 2,848,178 8,200,000 
Great Northern, Piccadilly and Brompto 
Railway (various powers) iw .. — — 838,000 
London, Tilbury and Southend Railway .. . 3 | 291,600 800,000 
Metropolitan District Rly. (various powers) 2 | 615,153 1,200,000 
Metropolitan District Railway (works) 25 81 1,853,789 2,800,000 
North-West London Railway (extension) .. I 519,038 | 933.000 
Watford and Edgware Railway 3 dos 64 279,564 400, 000 
Totals .. «oe « «| 623 | £17,120,452 295,386,000 


In the above list it will be noted that the Great Northern and 
City Co.’s Bill provides for a re-arrangement of capital only; the 
Central London, City and North-East Suburban, City and South 
London, and the Clapham Junction and Marble Arch Railways, 
geek to revive their proposals of the previous session. With refer- 
ence to the last-named railway, it will be noted that two com- 
peting schemes are proposed. 

The Great Northern and Brompton Co. seek to revive the pro- 
posed alternative route to Hammersmith which was proposed last 
year, but modify certain details. | 

The Metropolitan District Co. propose several short connecting 
lines with the object of facilitating an interchange of traffic with 
adjacent lines, and the North-West London Co. propose an exten- 
sion of their present authorised route (from the Marble Arch td 
b dr Station), so as to provide & continuous route to Crickle- 
wood. 


Lowestoft.— Mr. J. F. Albright has accepted the offer 
of the T.C. of £605 for the purchase of the powers of the Drake and 


Gorham Electric Power and Traction Syndicate for the construc- | 


tion of a light railway at Kessingland. 


Mersey Railway,—On Friday last current from the 
new generating machinery at the Shore Road station, Birkenhead, 
was for a time fed into the railway circuit. Nine Stirling water- 
tube boilers are now installed. They will be fed from overhead 
bunkers, these bunkers being supplied by an elevator, which raises 
the coal from a crushing house, in which it is reduced to a suitable 
size. Three generators of 1,200 Kw. each, and two of 400 &w., all 
direct coupled to compound engines, have been installed by the 
Westinghouse Co. A 36 ft. switchboard has been constructed of 
marble slabs. The cables have been laid from the board to a 
tuunel used for drainage, and they pass along this tunnel to a ven- 
tilating shaft, down which they have been carried to the lines. The 
cars have been received and are now ready foruse. They have 
been manufactured by Mesars. G. F. Milnes & Co. The coupling 
will be automatic, following an initial movement of a lever by the 
driver or attendant. The cars are of tive types, and the trains will 
consist of two or three motor-cars with or without trailers. Each 
motor-car has four (approximately) 100 н.р. Westinghouse motors. 
The motor-cars weigh some 30 tons, and the trailers about 18 tons. 

To cultivate a larger parcel traffic on the elevtritied line, an 
arrangement has been come to by the Mersey and Wirral Railway 


Companies under which parcels will be carried by both lines at 
rates which are about one-half of the rates lately in operation. 
Quick and frequent terminal deliveries have also been arranged for. 


Manchester.—The Corporation Tramways Committee 
has recommended the following appointments and increases of 
salary in the department :—Mr. J. J. M'Mahon, electrical engineer, 
from £250 to £300; Mr. J. T. Oakes, traffic superintendent, from 
£300 to £350; Mr. H. Mattinson, assistant permanent way engineer, 
from £210 to £235; Mr. D. G. Mallalien, permanent way super- 
intendent, from £200 to £225; Mr. Jas. Wood, accountant at £300, 
to be financial superintendent at £325; Mr. F. A. Mitcheson, 
assistant accountant at £200, to be accountant at £250; Mr. G. M. 
Macdonald, cashier at £140, to be chief cashier at £200. 


Neweastle-on-Tyne,— The interim report of the pro- 
fessional auditor of the Corporation (Mr. T. Bowden) has just been 
issued for the half year from March 26th to September 29th 
last. According to this the electric tramways revenue was as 
follows :—Balance on March 25th, £2,234 19s 5d.; traffic receipts, 
£72,972 168. 4d., and other small items, making а total of 
£76,729 4s. 9d. The gross payments were £54,918 19s. 7d., which 
included interest on loans, £9,337 17s. 2d., and repayment of loans, 
£4,477 142, 2d., thus leaving a balance on September 29th of 
£21,810 5s. 2d. This being an interim credit no account was 
taken of outstanding liabilities for traffic ехрепќеѕ, maintenance, 
intere:t and the repayments of loans, to which the above balance is 
subject. 

The tramway manager recently reported to the Tramway Com- 
mittee that Mr. Harry Richardson, of the power station, had been 
appointed electrical engineer at Dundee, aud he proposed to divide 
that gentleman's work betweez Mr. Claughton and Mr. Dalton, 
each to receive asalary of £200. It was decided to try the sugges- 
tion for a period of six months. | 

The T.C. has decided to oppose the Bill promoted by the Tyneside 
Electric Tramway Со., for powers to lay down electricity mains 
through certain streets in the city. 


Peterborough.—The electric tram service was inaugu- 
rated on the 24th ult., following the official inspection by the Board of 
Trade on the previous day. One route was opened, 11,000 passen- 
gers being carried in the first 10 hours. Another section was 
opened on tbe 31st ult. 


Salford.—The Tramways Committee has recommended 
the T.C. to promote a Bill in the ensuing Parliamentary session 
authorising the extension of the tramways, the conveyance of goods, 
powers to rnn on tbe lines in Stretford, and authority to require 
the owners and Іеввесв of the Stretford tramways to reconstruct and 
equip them for electrical traction and to supply current, in default 
the Corporation to carry out the work. ; 

The Town Council has decided to apply to the Board of Trade 
for sanction to borrow £2,208 to meet the cost of the overhead 
equipment of the Whitefield tramways, and for £4,488 for the over- 
head equipment of the Bury New Road line. 


Stoke-on-Trent.— The T.C. is considering the plans 
and proposals of the B.E.T. Co. for the proposed tramway to New- 
castle-under-Lyne vid Hartshill. The company will be invited 
to consider various road improvements with the object of providing 
for a double track. 


Taff Vale.—The report of the Taff Vale Railway Co. for 
the half-year ended December 31st last states that a Bill has been 
deposited to authorise the company to work traffic by electric 
power. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraphy.—A Montreal Press dispatch says 
that the secretary of McGill University College, writing to the 
Press, opposes the establishment of a wireless telegraphy station on 
Mount Royal in the following terms:—"'' The physical laboratories 
are continuously and extensively used for teaching the curriculum 
of the University, the subjects taught in them being not only an 
essential part of the University course, but also of fundamental 
necessity in training men for all branches of engineering and prac- 
tical science. The operation on Mount Royal of a wireless tele- 
graphy station would seriously impair the usefulness of tbe physical 
aboratories and would prevent the University from effectively 
carrying on in them the work for which they were especially 
designed and equipped. In addition to this injury to the teaching 
work of the University, the operation of a wireless telegraphy 
station in Montreal or in its vicinity wculd increase the danger of 
fires arising from defective insulation of electric wires of all kinds 
throughout the city, and might, therefore, increase to the University, 
in common with all the citizens of Montreal, the cost of insurance 
against fire.” 

The French Wireless Telegraphy Co. has asked the Under- 
Secretary of State for Posts and Telegraphs to authorise the estab- 
lishment in the Isle of St. Pierre, off Newfoundland, of a long- 
distance wireless telegraphy station, which would permit of com- 
munication with the station establisbed at Cape de la Hague, per- 
mission to reopen which has already been asked for. 


(Continued on page 231.) 
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ELECTRIC OMNIBUSES IN ITALY. 


4x the occasion of the recent Exhibition of Modern 
Decorative Art at Turin, the first electric omnibus seen in 
Italy was exhibited by the Societa Alta Italia. 

The advantages of omnibuses over tramcars are easily 
understood, as fol- 
lows :—The absence 
of rails reduces the 
cost of the service 
to about one-third 
that of a tramway 
service; the ordi- 
nary vehicular 
traffic of the street 
is not interfered 
with ; and no altera- 
tion or modifi- 
cation in the con- 
struction of the 
road is essential. 

In Italy, where 
the abundance of 
hydraulic power 
promises a great 


greatly simplifies the manipulation, which is effected by 
a single driver-conductor, as shown in fig. 1. Fig. 2 
shows the omnibus turning aside to avoid a cart. 

The poles used for conveying the 500-volt current from 
the wires to the omnibus are very light, and are provided at 
their extremities with skates, which prevent deviations even 
when the omnibus 
turns aside suddenly 
to avoid other ve- 
hiclesor pedestrians. 
Each platform is 
fitted with the usual 
manipulating, regu- 
lating, and brake 
upparatus; there is 
also a little wheel 
which controls 
simultaneously the 
two axles (con- 
nected together as 
stated). The omni- 
bus is fitted with 
electric light, 
signal lamps, 
electric brakes, 


extension of electric Fid. l.— ELECTRIC OMNIBUS WITHOUT RAILS. lightning con- 


traction, the electric 
omnibus is eminently suitable, especially for communication 
between communes and villages of little importance. 

With a system of electric omnibuses two overhead trolley 
wires are employed, one being used as the return. The 
omnibus at the Turin Exhibition, which we illustrate in 
fig. 1, was made by Messrs. Siemens & Halske, of Berlin, 
whose work in the 
direction of track- 
less electric locomo- 5 se 
tion has already been 
dealt with in our 
columns (see ELEC- 
TRICAL REVIEW, 
Sept. 5th, 1902, p. 
384). The omnibus 
consists of two 
bogies each with two 
Wheels, on which 
rests the frame- 
work; each bogie 
is fitted, by the aid 
of а spring suspen- 
sion, with a Siemens 
and Halske motor 
of the usual tram- 


ductor, &c. 

The omnibus, which can draw another behind it, is divided 
into three compartments, two of which are closed, each capable 
of seating seven persons, and one in the centre, where the 
passengers enter, is open. Between this central compartment 
and the rear platform there is standing room for eight 
persons. Thus the omnibus is capable of accommodating 
altogether 22 pas- 
sengers. It weighs 
4,500 kg., whereas 
a tramcar weighs, 
on an average, 
10,000 kg., or more 
than double. At 
Turin, experiments 
have been made 
with the object of 
comparing the 
starting and run- 
ning resistance of 
the omnibus with 
that of a tramcar 
weighing 10,000 kg. 
running on rails. 
A horse Was 
harnessed first to 


Way typ. This Fic. 2, — ELECTRIC OMNIBUS AVOIDING A CART. the omnibus, and 


motor works the 

axles by the aid of a transmitting apparatus (Grisson’s 
patent), which gives a maximum efficiency of 93 per 
dent., à much greater value than that obtained by 
the ordinary toothed wheels. The two axles are mov- 
able, and are connected by two cross ties. This 
arrangement gives the vehicle a considerable degree of 
Mobility, enabling it to turn aside from its normal path 
to the extent of 3°50 ‘metres on either side. Moreover, it 


then to the tram- 
car, the tractive effort being noted by means of a dynamo- 
meter. The following are the results obtained :— 


— | Omnibus, 4,500 kg. [тынсын 000 kg. 
c 


Starting effort is d 400 to 500 kg. 500 kg. 
Normal effort ... TN TN — 180 to 210 kg. 
Tractive effort on a good road | 250 kg. (mean). — 


Tractive effort on а bad road | 500 kg. (maximum). — 
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ITHE "WARD-LEONARD" SYSTEM 
OF ELECTRICALLY OPERATING PRINTING 
MACHINERY. 


THE “ Ward-Leonard " system of driving printing macbinery, 
which is extensively used in the United States, . has 


50-H. P. Мотов IN BASEMENT. 


been introduced for the first time in this country for working 
one of the large machines in the offices of Messrs. Edward 
Lloyd, Ltd., the proprietors of Lloyd's Weekly, Daily 
Chronicle, &c., where a  62-H.P. equipment has been 
operating a sextuple Hoe press for some 18 months in 
regular practical work. Before forming 
their decision Messrs. Lloyd carefully ex- 
amined the various systems available for 
driving printing presses, and after a very 
exhaustive study of the question both in 
this and other countries, adopted the 
* Ward-Leonard " system. 

The following advantages are claimed 

for this system of control :— 
. The press can be brought from a state 
of reat to full speed, by imperceptible 
increments of speed, in the shortest time 
without risk of tearing the paper. 

The press can be started or stopped 
without jars or shocks, and can be made 
to crawl round at low speeds for long 
periods. | 
The loss of power due to speed 
regulation is never more than 2 per 
cent., even at creeping speed, plus 
the small loss in the motor-generator, 
which has been found by experience at 
Messrs. Lloyd’s to be very small. 

The press is absolutely under control 
at all speeds, and if it is set torun ata 
definite speed and the load alters, the 
speed still remains constant. 

Tbe last consideration is опе of 
considerable importance, for it is well 
known thut the load on the printing machine varies 
from time to time according to the condition of the 
rolls and the ink, the pressure on the paper, the thickness of 
the blankets and the time the machine has been in operation, 
&c. With the series rheostat system, as the load varies, so 
the current varies, and as the current varies, so the con- 
trolling effect of the rheostat and the voltage at the motor 
alters. On the other hand, with the “ Ward-Leonard " 


system the voltage applied to the motor is independent of 
the load ; in fact, the voltage is the same, no matter what 
the load may be within the limits of the machine ; conse- 
quently the speed of the printing machine remains constant, 
notwithstanding these changes in the load, and whether the- 
machine is running light or heavily loaded. 

Generally speaking, the system consists in delivering the 
electricity to the press motor at a voltage suited to the pre- 
cise speed at which the motor is running. For this purpose 
it ig necessary to have a generator with a rheostat in ite 
field circuit for varying the voltage. This generator may 
be driven by another motor, or by any external source, 
while it may generate the whole of the electrical power 
required, or, a8 in the case of Messrs. Edward Lloyd, Ltd., 
only one-half thereof. Here the generator is only half the 
size of the press motor, and it is driven by another motor 
which is als» about half that size. 

The arrangement is shown in diagram B (p. 229), where A B- 
isa motor-generator, of which A is the motor and B is the 
generator, of 25 H.P.; the armatures of both are wound for 
200 volts. E is the press motor of 50 H. P., the armature of 
which is wound for 400 volta. с and r are the fields of the 
generator and press motor respectively. Both of these 
fields are separately excited, and с has a reversible rheostat- 
in circuit with it, having a large number of contacts. It 
will be seen that the current supplied from the line to the 
armature of E passes through the armature of B, which runs 
continually at full speed. When starting up, the field c is 
fully excited, and the voltage of the armature is equal to 
that of the line, but in a counter direction. Consequently, 
no current passes through E. The switch of the rheostat is. 
now moved in a clockwise direction, inserting a small resist- 
ance in field с, во that the armature voltage is slightly 
reduced below that of the line. A current sufficient for the 
full torque then passes through Е and the motor begins to 
turn slowly. To increase the speed, more resistance is. 
gradually inserted until there is no magnetism remaining in 
field с; the motor E then runs at half speed, the үш 
being that of the line. By still further moving the 
switch of the rheostat in a clockwise direction, the 
field c is reversed and gradually strengthened. The 
voltage of the armature B is now gradually increased 
in a direction which assists the voltage of the supply 
mains, and as soon as the whole of the resistance is switched 
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Үкү OF PRESS, SHOWING POSITION OF CONTROLLER. 


out, double the voltage of the supply mains is applied to the 
motor, E, which then attains its full speed. The switch is 
then in the position shown in the diagram. It will be seen that 
as the controller has only to regulate the field current, it may 
be of very small size and yet have в very large number! of 
contacts, thus affording a very gradual control, and securing 
freedom from that destructive sparking at the contacta which 
is so common with rheostats carrying large currents. Further, 
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the space occupied by this controller is but a small fraction 


the line this excess causes a flow of current through the 
of that required by the rheostats used on the scries control 


armature, E, which then rotates in a reverse direction. 

The flexibility of this system is well illustrated by the 
three “creeping switches" which are placed round the 
machine at different points. These switches have seven or 
eight steps in parallel with the early steps of the controller, 
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The black arrow indicates the creeping switch ” ; the white arrow shows 
| the four push-buttons. Diackam B.—CoNNEOTIONS OF CONTROLLER. 
Front VW oF Passs, | 
| Bo that the machine-minders may themselves operate the 
press at the low speeds required for fixing the plates and 
threading the paper before the actual process of printing 
begins. The connections of these switches are shown in 
diagram A, below. 
On the invitation of Messrs. Geipel & Lange, we paid a 
Visit to the installation last week, and saw the press running 


at various speeds, as well as “creeping” and “inching 


system. Thecontroller pillar is seen in one of our illustra- 
tions on p. 228, near the press. 

The loss in the motor-generator has been ascertained by 
Messrs. Edward Lloyd, Ltd., to be but small, while the loss 
in the controller varies from 0 at half speed up to the maxi- 
mum of only 2 per cent. at low speed or full speed. The 
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1, Pis pole switch; 2, Creeping switches (for low speed); 8, Field reversing and regulating switch; 4, Booster reversible field coils; 5, Motor-for 
driving machinery; 6, Motor fleld coils; 7, ster; 8, Booster motor fleld coils; 9, Field regulating switch; 10, Motor for driving booster; 
ll, Ammeter and switch; 12, Emergency tripping ooil; 18, Single-pole circuit breaker; 14, Starting switch for motor; 15, Voltmeter and 
switch; 16, Double-pole circuit breaker; 17, Positive supply main; 18, Negative supply main. 


DrAGBAM À.— (dE NERAL ARRANGEMENT OF CONNECTIONS. 


machine can be reversed if desired, but in the case of Hoe 
presses it is only necessary that this reversal should be 
applied at low speeds. For this purpose it is provided that 
the motor-generator is capable of giving a voltage slightly in 
excess of that of the line, so that when it is in opposition to 


round.” « The simplicity of the apparatus and the ease of 
control were particularly striking. The whole of the 
regulation of speed and direction of rotation is effected by 
the small controller; there is only one hand-wheel to work, 
which effects the whole of the operations in sequence, so 
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that it is impossible, even for an inexpert attendant, to make 
any mistake. The controller is carried on a pedestal, which 
is fixed to the floor near the machine, in the most convenient 
place; the main switchboard, which carries the measuring 
instruments, &c., is fixed on the wall some distance off, out 
of the way, for it is not necessary for the attendants to use 
this board in operating the machine. 


Marin SWITCHBOARD AND МЕТЕВ. 


The system possesses an additional advantage which appeals 
more particularly to the central station engineer, in that, 
instead of drawing the full current from the mains at starting 
up, which causes unsteadiness of the supply voltage, the 
current required from the mains at starting is but a fraction 
of the full load current, and that fraction is switched on 
gradually. 

It may be of interest to add the following description of 
the signalling apparatus. and switchboard arrangements, 
which, however, do not form a necessary part of the ** Ward- 
Leonard" system. In order to signal to the attendant who 
operates the controller, a bell and indicator having three 
different coloured lights are fixed near the controller, which 
are operated by pushes fixed at various points round the 
machine. The colours represent start," full speed and 
* gtop," while the bell calls attention to a change in the 
signals, The colour of the light remains constant until 
another signal is gent. 

In case it is necessary, in emergency, to stop the machine 
instantly, a circuit-breaker is provided, which is operated by 
pushes placed round the machine alongside the pushes for 
signalling, so that the circuit may be automatically opened by 
pressing any one of these pushes, which instantly stops the 
machine. 

The switchboard is of enamelled slate, mounted with a 
motor starter for the motor- generator, an ammeter having a 
two-way switch, by which means the current supplied to the 
press motor, or the total current taken from the supply 
mains respectively can be measured, and a voltmeter with a 
two-way key which permits the voltage at which the press 
motor is working, or the voltage of the mains to be read. 
„Ward- Leonard circuit breakers take the place of switches 
and fuses, so that should an excess of current due to a jam 
in the press open the circuit, it can be quickly closed again 
when required, thus saving the loss of time due to replacing 
the ordinary fuse, an important consideration in the pro- 
duction of a newspaper. 

The energy used is metered by a Vulcan watt-hour meter, 
which not only integrates the energy used on the usual dials, 
but also registers the rate at which it is used on a chart. 
Thus measurements can be readily made both of the power 
and of the energy used. A roller shutter protects the 
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switchboard from dust and grit when the press is not 
working. | 

The Hoe press is of the sextuple type, and prints, when 
driven at full speed, 60,000 copies per hour of Lloyd's 
Weekly News, having 24 pages. The whole installation was 
carried out by Messrs. Geipel & Lange, of Parliament 
Mansions, Westminster, who are sole lisensees for the 
system. | 


The Ruthenberg Electric Furnace.—We learn from 
Mr. Orrin Dunlap, of Niagara Falls, that at the works of the 


Cowles Electric Smelting and Aluminium in West Lockport, N. V., 


on Thursday, January 15th, Marcus Ruthenberg, of Philadelphia, 
Pa, made a demonstration of his new process for manufacturing 
steel. Mr. Ruthenberg was permitted to erect one of his new fur- 
naces in the plant, and he had invited to be present several 
gentlemen representing the independent steel operators of the 
United States. The claim is made that by the use of the Ruthen- 
berg electric furnace the intermediate processes of making pig-iron, 
oxidisation, &c., are eliminated or practically combined in the one 
operation, and that from the raw material fine steel is turned out 
ready for the market. In speaking of the process, Mr. Ruthenberg 
said it was not improbable that the independent operators might 
use it as a weapon to fight the great steel trust. According to the 
inventor electricity is, by his process, applied to the smelting of 
iron ore at about half the cost of the reduction of ore through the 
blast furnace and steel hearth. The furnace tested that day was unique 
in that it used only about -th the power formerly used ia reducing 
iron electrically, thus putting it upon a very favourable basis of 
comparison with the ordinary methods of the blast furnace and 
steel hearth. The raw ore is first cleaned to the highest degree of 
purity, reducing material in the form of charcoal or coke dust is 
incorporated with the ore, and then it is fed to the electric furnace, 
producing a reduced fused mass which goes to the open hearth 
furnace as steel melting stock, saving the ore from going through 
the blast furnace. This economises 33 per cent. of the fuel and all 
of the limestone, and at the same time produces a better and purer 
quality of steel." 


The Perret Electric Clocks.—We learn from a 
Continental contributor that Mr. David Perret's electric clock is 
making a considerable sensation in Switzerland just now. This 
clock, which is shown in the accompanying figure, presents the 
valuable feature of being wound automatically. One or two 
dry batteries start it and supply once a minute a feeble current 
lasting about th of a second. Consequently the consumption of 
energy is exceedingly small. The duration of these batteries 
depends on their dimensions. The normal type is warranted by 
the inventor to work for three years. The electrio mechanism is so 
contrived that the electric current does not pass into any part of 
thejclockwork mechanism, properly so-called; it only passes through 


Perret ELECTRICO CLOCK MECHANISM. 


rings or fixed parte, not any revolving part. Thus there is no 
бағ et the pivots becoming oxidised. Tho clock ie furnished with 
two contacts, one for establishiog the current and the other for 
cutting it off. The regulation, nothwithstanding the great simpli- 
city of the mechanism, is most exact. This is easily understood, as 
the spring which takes the place of the barrel is stretched each 
minute, and thus imparts to the wheels a motive force which is 
practically constant. Moreover, this spring acts directly on the 
axle of the minute hand, so that the number of wheels is redaced to 
a minimum and no part is subjected to strong pressure. The 
Perret electric clock is admirably suited to post and telegraph 
offices, railway stations, theatres, barracks, colleges, &c. 
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TELEGRAPH AND TELEPHONE NOTES. 


Continued from page 226.) 


Barrow Telephones.—In his report to the T.C., Mr. 
Bennett shows a large prospective profit on the proposed municipal 
telephone exchange. He estimates that with 480 possible sub- 
ecribers a service cau be provided at £5 17s. 6d. each, as compared 
with £7 108в. charged by the National Co. - 


Brighton Telephones.—The Postmaster-General is to 
be asked to extend the time for installing the telephone system 
from two years to three. 


Cable Steamer Patrol.“ — This vessel built and 
engined by Messrs. Wigbam, Richardson & Co., Ltd., to the order of 
the Eastern Extension, Australasia and China Telegraph Co., Ltd., 
has just completed her trials attaining a speed of 15 knots on a 
long continuous run. We understand from a northern contemporary 
that the Patrol i8 a steel twin-screw steamer driven by triple-expan- 
sion engines, 370 ft.in length x 44 ft. beam, and is fitted with 
both fore and aft raising and paying-out gear. 


Telegraphic Interruptions and Repairs :— 


А CABLES, INTERRUPTED. REPAIRED, 
Latakia-Cyprus .. —.. ec ee es .. June 20, 1899 .. 
Trinidad-Demerara No. 1 ee ео ee ee Aug. 97, 1900 
Dominica-Martinique .. e эө җе May 7, 1902 А 

St. Lucia-Martinique .. ve oe May 7, 1902 
Guadeloupe-Martinique ee ee oo May 7, 1909 

8t. Lucia-8t. Vincent .. s a T Nov. 18, 1902 . 
Martinique-Puerto Plata " ws s .. July 10, 1903 
Guantanamo-Mole St. Nicholas vs Aug. 4, 1902 
Cayenne-Pinheiro -- Aug. 18, 1902 T 


Reissi-Issa-Reiesi-Yemani ee ee ee ee Oct. 22, 1902 
с Толе ot? ees eo e ee e 
t. Jacques-Haiiphong.. 

Falmouth Elbe Бл . es os ee А 
Jamaica-Colon .. . +s .. „Deo. 81, 1902 
Sitvebondo-Bandjermasin .. + eo 0. Jan. 26, 1908 “+ 
Marseilles- Barcelona ee ee ee ee өе ee ee 
Marseilles-Bone (both cables) as “ө . Feb. 8, 1908 


LANDLINES :— 


Route to Tientein and Taku ria Helampo .. June 18, 1900 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—March 10th. Tenders are being invited until 
March 10th by the Austrian State Railway authorities at Lemberg 
for the supply and erection of a complete plant for the electric 
lighting of the railway station at Lemberg. Tenders are to be 
sent to Die K. and K, Staatseisenbahn Direction, Lemberg, whence 
particulars may be obtained. 


Belgium.—March 5th. Tenders are being invited until 
March 5th by the municipal authorities of Ghent, for the concession 
for the electric lighting of the town. Tenders are to be sent to 
L’Hotel de Vil e, Ghent, whenoe particulars may be obtained. 


Bexhill.—February 21st. 
water-tube boiler, superheater and crane. 
to-day. 

Bulawayo. — February 26th. Establishment and 
working of an electric tramway. See Official Notices Nov. 21st. 


Burnley. — February 23rd. Cables for lighting and 
tramway extensions. See Official Notices” to-day. 


Colchester.— February 17th. Condensing plant and air 
and circulating pumps. fee Official Notices January 30th. 


Darlington.—February 13th. Lancashire boiler, piping, 
feed-heater, traction feeders, permanent way constructior, &c. See 
“ Official Notices" January 16th. 


Edinburgh.— February 16th. Electric light fittings for 
Colinton Mains Hospital. See Official Notices January 23rd. 


Exeter.—February 19th. Doulton conduits, and two- 
phase feeder cables, for electricity supply. See Official Notices“ 
January 30th. | 

Exeter.—The City Council is to invite tenders for wiring 
the slaughterhouses for electric lighting purposes. 


300-KW. steam dynamo, 
Bee * Official Notices 


Germany.—February 18th. The State Mining authorities 
at Königsberg are inviting tenders until February 18th, for the 
supply of four electric travelling cranes and an electrically-operated 
turntab'e. Particulars may Ъз obtained from, and tenders are to be 
sent to, Die Piefbauamt., Kónigsberg, Prussia. 


Gt. Yarmouth.—February 17th. 300-KW. steam alter- 
nator. Bee ''Official Notices" January 30th. 


Guayaquil.—February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 2nd. 


Hackney.—February 12th. 1,500-Kw. steam dynamo 
and condenser, with  electrically-driven pumps. See Official 
Notices” January 9th. 


Hammersmith.—February 11th. Electrical stores. Sce 
" Official Notices " January 30th. 


Kingston-upon-Hull.—February 18th. Supply of al 
accessories, &c, fora complete telephone system. See ''Officia 
Notices " January 30th. 


Kingston-upon-Hull.—February 26th. Two Lanca- 
shire boilers, coal conveyor, stokers, &c. and fuel economiter. 
See “ Official Notices " to-day. | 


Koloszvar (Austro- Hungary). — March 10th. The 
Municipal authorities of Koloszvar, Austro-Hungary, are prepared to 
consider tenders for the installation of an electric power station 
for the supply of motive power. Estimates are to be based on carrying 
out the enterprise at the expense and risk either of the town or of 
the would-be concessionvaires, and should be addressed to the 
municipality in question, at Matyaskiraly, No. 1, I. 5, Koloszvar. 


Manchester.—February 14th. The Tramways Com- 
baa invites tenders for the supply of overhead equipment, tools, 


Oldham.—February 24th. The Electricity Committee 
wants tenders for the supply, delivery and erection of cooling 
towers, motor-driven centrifugal pumps, motors, and switchgear, 
e ar dia and overhead travelliog crane, comprised in specification 

o. 10. 


Southampton.—February 14th. The Ordnance Survey 
Dept. wants tenders for four 7}-3.H.P. motors, and four starting 
switches and resistances. See Official Notices January 23rd. 


Southwark.— February 18th. Electric wiring for 
the New Town Hall extension. Specifications from the borough 
engineer, Vestry Hall, 81, Borough Road, 8.Е. 


Sunderland. — February 27th. Surface condenser, 
induced draught fan, battery and booster, and pipirg. See “ Officia 
Notices” to-day. 


Swansea.—February 9th. Lighting new portion of 
workhouse. See Official Notices” January 23rd. 


Turkey.—The Turkish Post and Telegraph Authorities. 
in Constantinople are inviting tenders for the supply of 60 toas of 
iron wire 4 mm. diameter, 20 tons of bronze wire 2 mm. diameter, 
and 27,000 porcelain insulators. 


Warrington.—March 4th. Water-tube boilers and pipe- 
work, two 750-Kw. steam dynamos, switchboard extensions. See 
" Official Notices " to-day. | 


West Ham.—February 10th. Electrical equipment of 
8 miles of track. See “ Official Notices " January 9th. 


West Ham.—February 10th. Purifier, and re-erection 
of four Babcock boilers. See Official Notices" January 23rd. 


West Ham.—February 10th. Electrical supplies. See 
“ Official Notices January 30th. 


CLOSED. 


Bray.—Messrs. Johnson & Phillips have sub-let to 
Mesers. Browett, Lindley & Co., Ltd., the order for an engine to 
drive a 150-kw. alternator of their make forthe Bray U.D.C., to 
Mr. R. Hammond's specification. 


Brighton.—The T.C. has received the following tenders 
for the construction of the overhead equipment in London Road 
and Old Steine : — 


British Electric Equipment Co., London.. £1,224 6 
Henley’s Telegraph Works .. s . 1,316 14 
Martin A. Shepstone & Co ee .. 1,329 3 


Estler Bros., London .. os 
British Thomson-Houston Co. 2 ee 1,557 7 
Lowden Bros., Dundee ee oe .. 1,579 8 
J. G. White & Co., London we 1, 2 
R. W. Blackwell « Co., London .. 1861 11 
G. Hill & Co., Manchester. ae .. 2,014 19 


ма 
k OLONO 


The Committee recommends the Council to accept the tender of 
the British Electric Equipment Co., for the sum of £1,224 6s. 6d. 


Cardiff.—The Tramways Committee has received tenders for 
20 four-wheel double-deck cars from seven firms, and has accepted 
that of the British Thoinson-Houston Co., Ltd., at £504 for each car, 
total £10,080.' The cars are to be similar iu design and finish to 
those now running. In the matter of purchasing single-deck com- 
bination bogie cars, Mr. Ellis, the electrical engineer, has been 
instructed to ascertain from the Thomson-Houston Co. the price of 
one such car. 


E 
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Dewsbury.—Messrs. Dick, Kerr & Co. have sub-let an 
order with Willans & Robinson, Ltd., of Rugby, for a 260-н.р. 
engine for direct coupling to their dynamo, intended for sup- 
plying power to the new tramways at present being laid down by 
the B. E. T. Co. 


Edinburgh.—The Edinburgh Corporation has decided 
to instal a 1,250-u.p. Willans engine for direct coupling to a 
Biemens dynamo. 


France.—The French Post and Telegraph Authorities 
in Paris bave just given out contracts as follows:—La Société 
Alsacienne de Constructions Mecaniques, of Belfort, 40 kilometres 
of telephone cable at 295 fr. per kilometre, and Mesars. Geoffrey 
and Delore, of Paris, 100 kilometres of double conductor telephone 
cable at 475 fr. per kilometre. 


Glasgow.— Messrs. Crompton & Oo.’s offer has been 
accepted by the Corporation for 125 arc lamps and 30,000 per of 
Conradty's best carbons. The price of the lamps is £6 1s. 6d. each; 
and for the carbcns £140 12s. 6d. 


Glasgow.—The sub-committee of the Glasgow Corpora- 
tion appointed to deal with the matter has recommended that the 
offer of the British Westinghouse Electric Co. for the electric motor 
equipment for 100 cars be accepted. The amount is £17,529. The 
recommendation will come before the Town Council. 


Halifax.—The T.C. on Monday accepted the tender of 
the Electrical Construction Co., of Wolverhampton, for a 750-xw. 
direct-current dynamo, coupled to a Pollit & Wigzell horizontal 
cross-compound engine, at £6,631. 


London.—The London County Council has accepted the 
tender of the Clyde Structural Iron Co., Glasgow, for £1,228 17s. 
for the erection of a temporary iron car shed at the tramway depot 
in Rye Lane. 


Lowestoft.—The T.C. has accepted the tender of Messrs. 
Callender’s Cable Co. for the supply of underground feeder cables 
and switch pillars at £3,324. 


Lowestoft.—The T.C. on Monday accepted the tender of 
the British Westinghouse Co. for the supply of tramcars (with 
Milnes bodies) at £8,661, and a track sweeper at £740. 


North-Eastern Railway.—We are officially informed by 
this company that as a result of the tenders recently received by the 
North-Eastern Railway, for the electrification of about 37 miles of 
double track near Newcastle-upon-Tyne, they have accepted the 
tenders of the following firms :—The British Thomson-Houston Co., 
Ltd.—Electric equipment of motor coaches and trailer coaches oa 
the multiple unit system, and the laying of tbe third rail, bonding 
aud low pressure feeders. The British Westinghouse Electric and 
Manufacturing Co., Ltd.—The supply and erection of high and low 
pressure switchboards, rotary converters, static transformers, and all 
sub-station equipment. Our local correspondent informs us that 
the amount of the first-named contract approximates to £150,000. 


St. Annes-on-Sea.— The Council has accepted the 


following tenders :—Dick, Kerr & Co., for their dynamo and Willans 
engine; Tinker’s, Ltd., for boilers; Ferranti, Ltd., for switch- 
board. 


Wrexbam.— The T.C. has accepted the tender of the 
Alphons Custodis Chimney Construction Co., for an additional 
chimney at the electricity: works at a cost of £728. 


Yorkshire.—The Denby Grange Colliery has decided 
to instal a dynamo made by Wilson Hartnell, of Leeds, for direct 
coupling to a standard Willans high-speed engine. 


FORTHCOMING EVENTS. 


Friday, February 6th.—At 8 p.m. Junior Institution of Engineers. 
Meetioz at Westminster Palace Hotel. Paper on 
“Calorimetry,” by Mr. W. G. Wernham, 

Saturday, February 7th.—At 7.30 p.m. Glasgow Technical College 
Scientific Society, 38, Bath Street. Paper by Mr. F. J. 
Rowan, on The Science of Steam Generation.” 

At 10.30 am. Institution of Electrical Engineers (Stu- 
dents’ Section). Visit to Messrs. Johnson & Phillips's 
works. 

Monday, February 9th.—At 7.30 p.m. Institution of Mechanical 
Engineers (Graduates’ Association). Lecture by Dr. 
К. T. Glazebrook on “ Tbe National Physical Labora- 
tory and Engineers.” 

At 8 p.m. Institute of Marine Engineers, 58, Romford 
Road, Stratford. Paper on “Тһе Speed Regulation 
of Steam Engines, Stationary and Marine,” by Mr. W. 
Welbury. 

Tuesday, February 10th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Paper on “ А Study of 
Some Electrical Phenomena by the Aid of Oscillo- 
grams,” by Mr. M. B. Field. 

Wednesday, February 11th —At 8 p.m. Association of Engineers- 
in-Charge. St. Bride Foundation Institute. Discus- 
sion on “ Engineering Topics,” by Mr. W. C. C. Smith, 


Thursday, February 12th.—At 8 p.m. Institution of Electrical 


Engineers (London). 
announcement. | 

Friday, February 13th.—At 5 p.m. Physical Society. Annual 
general meeting at Burlington House. 

At 2.30 p.m. Institution of Electrical Engineers (Stu- 

dents’ Section). Visit tothe Electrical Power Storage 
Co.’s works, Millwall, E. 

Saturday, February 14th.—At 7 p.m. Junior Institution of Engi- 
neers. Annual Dinner at Hotel Cecil. 

Saturday, February 28th.—Annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant. 


See “ Notes” columns for 


NOTES. 


* Science Abstracts.“ We are informed that Science 
Abstracts will in future be published in two sections. Section A 
will deal with physics, embracing light (including photography); 
heat; sound; electricity and magnetism; chemical physics and 
electro- chemistry; general physics; meteorology and terrestrial 
physics; physical astronomy. Section B embraces steam plant, gas 
and oil engines; automobiles; oil engine-driven ships and launches; 
balloons and airships; general electrical engineering (including 
industrial electro-chemistry); electric generators, motors and trans- 
formers ; electrical distribution, traction and lighting; telegraphy and 
telephony. The American Physical Society is now joined with the 
Institution of Electrical Engineers and the Physical Society of 
London in the direction of the publication, and has elected Prof. 
Е. Н. Hall, of Harvard Univeisity, as its representative on the 
Publishing Committee. In consequence of this arrangement, 
Section A will in future be received by all members of the American 
Physical Society. The American Institute of Electrical Engineers 
is also co-operating with the Committee and taking special means 
to bring the publication to the notice of all its members. 

Whether the new arrangement, by which only those members of 
the Institution who expressly desire it receive (and pay for) this 
publication, is likely to lead to good results we do not know; bat 
we fear that this move must have made an alarming reduction in 
the circulation. The value of the publication is unquestioned—but 


. how many of the recipients fully appreciated it? We would not 


go so far as to describe the little red books as '' pearls," but we do 
know that some members, at least, are in the habit of consigning 
them to the W.P.B. unopened. It is a pity that the contents lag so 
far behind the times—an interval of six montbs between the 
appearance of the origina] and that of the abstract is not only quite 
unnecessary, but ít is calculated to detract very seriously from the 
value of the work. In fact, we would rather see greater efficiency 
introduced into the conduct of the publication than further addi- 
tions to the already lengthy list of subjects dealt with. 


London Electrical Contractors’ Association.—On 
Tuesday last, 2rd inst., the question of “Trade Competition” was 
discussed at a meeting of this Association held at the Restaurant 
Frascati. Mr. H. Marryat opened the discussion, 


Proposed Electro-Chemical Society.—A meeting was 
held on the 4th inst. in the Faraday Club Rooms, St. Ermin’s Hotel, 
with the object of founding & society for furthering the technical 
and scientific questions relating to the electro-chemical industry. 
Mr. J. Bwinburne, who took the chair in the first instance, commented 
on the need of such a society. Mr. J. W. Swan, in formally proposing 
the formation of a society with the above objects, remarked on the 
promising state of the electro-chemical industry; Mr. Alexander 
Siemens seconded, and the resolution was carried unanimously. 
Mr. Swinburne then proposed the following gentlemen as members 
of the Council, and they were duly elected: 

President.—J. W. Swan, F.R.8. 

Vice-Presidents.—Prof. А. Crum-Brown, M. D., D. Sc., F. R. S.; Lord 
Kelvin ; Sir Oliver T. Lodge, D. Sc., F. R. S.; Ludwig Mond, Ph. D., 
F. R. S.; Lord Rayleigh, D.C. L., F. R. S.; Alexander Siemen 
M. Inst. C. E.; J. Swinburne, Pres. I. E. E., M. Inst. C. E. 

Council. - George Beilby ; Bertram Blount; W. R. Cooper, M. A., 
B. Sc.; Sherard Cowper-Coles; Е. G. Donnan, M. A., Ph. D.; Prof. 
A.- K. Huntington; F. Mollwo Perkin, Ph. D.; W. 8. Squire, Ph. D.; 
O. J. Steinhart, Ph.D.; A. J. Charleton ; R. A. Lehfeldt, D. Sc. 

Mr. Swan then took the chair, and in the course of a few remarks, 
expressed his thanks for the honour shown him. He considered it 
desirable to refer the question of a definite name for the Society to 
the Council. After passing the usual votes of thanks to those con- 
cerned in the initiatory efforts, a short discussion ensued as to the 
probable journal of tbe Society, and asto the feasibility of combining 
with any existing society, reference being made to contemporary 
American and German societies with similar objects. 


The Fire Exhibition.—We learn that a meeting was 
held on Thursday last week under the chairmanship of Mr. James 
Swinburne, to organise the electrical section—comprising primarily 
fire calls and telegraphy and electrical safeguards— when the pre- 
liminary arrangements were decided upon. A circular will shortly 
be issued to the electrical trade setting forth the arrangements for 
the electrical group. Inthe meantime all applications and inquiries 
should be addressed to the Honorary Secretary, Electrical Section, 
International Fire Exhibition, Earl's Court. 
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American Automobile Exhibition—A New York 
correspondent writes to us as follows :—'' The annual exhibition of 
automobiles was opened at New York on January 17th at Madison 
Square, and shows an immense advance on that of last year. In no 
respect is improvement more evident than in tbe electrical side ef 
the industry, a fair number of well-designed and reliable electrically- 
propelled vehicles being shown, some being made by manufacturers 
who hitherto have only sold motor-cars driven by other means. 
The a2tomobiles vary from small cars specially designed as toys for 
children to wagons capable of hauling the heaviest merchandise, 
there being, for example, a trolley designed for a steel safe com- 
pany, and fitted with an clectric crane for loading and unloading. 
Hiectrical accessories were, of course, shown in large variety. 

“The Baker Motor Vehicle Co., of Cleveland, Ohio, a firm which 
manufactures nothing but electromobiles, exhibited a runabout to 
sell for 3850 (£130), weighing 650 lbe., travelling at 6, 11 or 14 miles 
an hour with one charge. 3 

“The Electric Vehicle Co. showéd several cars, including a new 
type of electrically-propelled bansom cab, and a child's automobile, 
weighing only 330 lbs., travelling about 12 miles an bour for three 
hours, and perfectly safe for an American child to handle as regards 
electric contacts. 

" Beveral ty pes were shown by the National Motor Vebicle Co., of 
Indianapolis. One was driven by a six-pole motor from 32 cells, 
with a normal capacity equivalent to 24 H P., the cells measuring 
31 in. x 54 in. x 10 in. It was said to travel 40 miles at one 
charge, and costs $950 (£1.90). ! | 

" А very interesting exhibit was that of the Edison Battery Co., 
who showed a number of Mr. T. A. Edison's new storage cells. Mr. 
T. A. Edison promises that a battery having a weight of 490 lbs. will 
drive а car 100 miles without recharging, and that a recharge of 
an hour's duration will enable a run of 75 miles to be made. 

“ The stall of the Westinghouse Co. үне а complete equip- 
ment of motors and accessories of their latest patterns for auto- 
mobiles. 

“The Electrical Manufacturing Co., of Dayton, Ohio, showed a 
new form of magneto igniter for motor engines. 

“A gracefully designed open electric stanhope was shown by 
Studebaker Bros., of New York City." 


Vibration in Engineering.— Last Friday evening at 
the Royal Institution, a lecture on Vibration Problems in Engi- 
neering Science," was given by Prof. W. E. Dalby. 


Fire at Niagara Power House.—We give the follow- 
ing on the authority of the Standard :—'' On the night of January 
29th the lightning struck a cable with defective insulation. The 
short circuit thus caused resulted in the explosion of one of the big 
transformers in the electric power house operated by the Falls. 
The firemen refused to enter the burning building until they had 
been assured that every generator bad been stopped. The delay 
resulted in the destruction of much valuable machinery, which, in 
tarn, will cause many factories to remain idle for an uncertain time, 
possibly weeks. At Buffalo, the trolley railways are assisted by 
storage batteries ; some ran a few cars to-day, and others none. At 

rt, 20 out of 55 factories stopped, and every trolley save one 
line. Lightning has never before caused such serious trouble.” 


Obituary.—We regret to learn of the death of Mr. James 
Laister, which occurred on Saturday last, at the age of 66 years. 
His early years were spent in the service of the old Electric and 
International Telegraph Co., and he was taken over by the Government 
in 1870 when the service was transferred. He had done good work as 
superintendent of the telegraph schools of the Post Office in London, 
and in educational telegraphic instruction in other parte, and had 
also held district postmasterships in London. He was an M. I. E. E., 
and à considerable contributor to the literature of telegraphy and 
telephony. | 


Motor-Cars for Inspection Purposes.—The Dudley, 
Stourbridge and District Electric Traction Co. is now using a 
12-н.Р. petrol motor-car for inspection purposes in its district. 
It has been ia use since the beginning of December last, in all 
weathers, and is, we hear, giving great satisfaction. 


.Motor Transport of Heavy Goods.—Much interest 
is felt in this subject by merchante and manufacturers in South-East 
Lancashire. A meeting was held last Friday, in the board room of 
the Manchester Cotton Association, to consider the possibility of a 
further introduction of means of transit for heavy goods, by motor 
haulage along the highways. It was suggested thet motor wagons 
might be used to cotton from the Manchester Ship Canal 
wharves, to Oldham and the surrounding towns; and measures will 
probably be taken to carry out this project, by arrangement with 
the tramway authorities. Another meeting will be held shortly to 
advance the scheme. 


Smoking Concert.—A company, numbering over 150, 
met on Saturday evening, 3186 ult., in the Grand Hotel, Glasgow, 
at a smoking concert in connection with the Glasgow Section of the 
Institution of Electrical Engineers. The chair was occupied by 
Mr. Henry Mavor, who was accompanied by Mr. Kingsbury, of 
Lcndon. Mr. Kingsbury, in the course of a brief address, said in 
no other profession or work had men more worries than in the 
electrical business, and so it came about that none better deserved, 
or stood more in need of, recreation. There seemed a natural 
affinity between music and electricity, and he reminded them that 
Wdeatstone and Hughes were both good musicians. 


For Sale.—The Caledonian Railway Co. wants offers for 


a quantity of electrical plant. See our advertisement pages to-day. 


The Institution of Electrical Engineers.—It has 
been arranged that in the event of the discussioa on the metric 
system finishing last night, the meeting on Thursday next, February 
12th, will proceed with the adjourned discussion on Messrs. Scott 
and Esson's papers. SDN "D! 

NewcasTLE Secrion.—On Monday last Mr. O. L. Falconar's 
paper on “Methods of Supporting and. Protecting inside 
Conductora" was again under discussion, and a paper on 
Station Notes" was read by Mr. C. Turnbull. NOS 


An Electrical Laboratory for New York State.— 
The New York Sun says that the commission appointed by Gov. 
Odell last spring to inquire iuto the. necessity jor establishing a 
State Electrical Laboratory in connection with the Union College 
in Schenectady bas completed its report, and recommends an 
appropriation of $275,000 for buildings and electrical equipments. 
The object of the laboratory is to provide authoritative information 
on questions of electrical science and an official standard for elec- 
trical measuring instruments and apparatus, and standards for 
electric wiring of buildings for the protection of municipalities and 
the general public in the. use of electrical energy. The Commis- 
sioners are State Engineer Edward A. Bond, Charles Steinmetz, of 
the General Electric Co., and Harold W. Buck. | ' 


Personal. — Mr. Joseph Shepherd is recommended 
as assistant electrical engineer in the tramways department 
of the London County Council at a salary of £500 per 
annum. The two other gentlemen in the final list were 
Mr. A. E. Jackson, principal assistant engineer to Messrs. 
Kincaid, Waller, Manville & Dawson, and Mr. W.,C. Thomson, 
chief electrical engineer to the Great Northern Railway Co. There 
were 101 applicants for the position. 

Our statement of last week that Mr. G: H. Winsor had been 
appointed tramways manager at Newport (Mon.) is incorrect, as 
Mr. H. Collings Bishop, the borough electrical engineer, is aleo 
tramways manager under the Corporation, and the sole manage- 
ment of the undertaking is in his charge. Mr. Winsor was manager 
of the old horse-car lines, and he was recently appointed chief 
inepector of the electric tramways department. 

The Brighton Council has been recommended to appoint Mr. 
Barnes, of Birmingham, to be telephone manager, at £250 per 
annum, the appointment to remain iu force for two years. 

The Tramways Committee of Salford T.C. bas recommended that 
the salary of Mr. E. Hatton, the general matager, from £400 to 
£500 per annum, and that of Mr. G. W. Holford, chief clerk, from 
£160 to £180. ; | 

Мт. A. Moore has been presented by the employés of the Brush 
Electrical Engineering Co. with a marble timepiece on the occasion 
of his marriage. 

Prof: J. J. Thomson, D. Sc., F. R. S., will succeed the late Prof. 
O. N. Rood as Professor of Physics at Columbia University, New 
York. 

On Wednesday last week at tbe Falcon Works, Loughborough, 
of the Brush Electrical Co., Ltd., Mr. A. Moore, of the works 
directorg department, was presented by his colleagues with a hand- 
some marble clock and bronze on the occasion of bis marriage 
Mr. S. Turner, the assistant works’ director, made the presentation 

Manchester T.C. has increased the salary of Mr. J. T. Oakes, 
tramway traffic euperintendent, from £300 to £?50 per annum. 

The staff of the Huddersfield Corporation electric supply depart- 
ment have presented a marble timepiece and side ornaments to Mr. 
J. A. Bwift, chief clerk in the department, on his marriage. 

Mr. James Toulmin, of Preston, has been appoiuted chief engi- 
neer to the Yorkshire (Woollen District) Electric Tramways Co. 


Lecture.—On Friday last, January 30th, Mr. H. 8. 
Meyer, designing engineer, Alternating Current Section of the 
British Thomson-Houston Co., Ltd., Rugby, lectured before the 
Coventry Engineering Society, on “Some Points on Alternating 
Current Systems, with particular reference to Alternating Current 
Motors,” and illustrated his lecture by lantern slides. 


Appointments Vacant.—A chief assistant electrical 
engineer at Ashton-under-Lyne at £150 a year; an assistant 
engineer at Edinburgh at £100; an assistant electrical engineer at 
Lowestoft at £120; shift engineer for Erith at £91; Southend-on- 
Sea requires an assistant electrical engineer at £150. See “Official 
Notices " to-day. | 


The Marylebone Award.—The Hon. C. Russell has 
issued his award in the M.E.S. and Marylebone arbitration, the 
proceedings of which have been fully recorded in our columns. He 
tixes the price payable by the Corporation to the company at 
£1,212,000. The effect of this announcement on the Stock Exchange 
yesterday was to send the shares of the M. E. S. Co. up from 17 to 21, 
and they afterwards fell back to 20. 


Norwich Electricity Works.—We learn that the pur- 
chase of the business of the Norwich Electricity Co., Ltd., was com- 
pleted by the Corporation on Saturday last, the shareholders 
receiving an amount equivalent to £19 per £10 share. The 
business was formally handed over on Mouday. 


Rosling & Fynn.—We learn that the Phœnix Dynamo 
Manufacturing Co., of Bradford, have purchased from the liqui- 
dator of Rosling & Fynn, Ltd., the whole of the works, business, 
and patent rights, and intend, after some extensions to the build- 
ings are completed, to consolidate the plants at Thornbury. They 
will eliminate from the two plants any machinery which is not up 
to date, and substitute modern and specialised tools. 
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THE CENTRAL STATION ENGINEER. 


On Tuesday, January 27th, an interesting ceremony took plate at 
the works of the Folkestone Electricity Supply Co., Ltd., when 
Messrs. J. Haywakp Home and Фгухх SALTER were each pre- 
sented with a handsome marble clock on leaving to take up their 
respective appointments as resident engineers for Messrs. Edmund- 
son's at Berwick-on-T weed and Lymington. Mr. CHARLES WAKELEY 
was presented with a silver fish service on the occasion of hie 
marriage. The presentations were made on behalf of the staff and 
employés by Mr. Thomas Hesketh, managing engineer. 

In connection with the power station at Newcastle-on-Tyne, the 
Tramways Committee bas divided the work of Mr. Harry 
Richardson (lately appointed borough electrical engineer at 
Dundee), giving one portion to Mr. Сглсантон and the other por- 
tion to Mr. DALTON, at a salary of £200 a year in each case, both 
having been employed at the power station. 

The Hornsey D.C. had 81 applications for the post of chief 
as, istant electrical engineer at 503, a week, and appointed Mr. 
. ARTHUR HowELL, of King's Lynn. For the post of electrician-in- 
charge there were 54 applications, and Mr. G. H. BAKER, of 
Southampton, was chosen. There were 85 applications for the post 
of junior electrician. 

Mr. C. Н. HERON, chief assistant at Worksop Electricity Works, 
has been appointed resident engineer at Elland U.D.C.’s Electricity 
Works. 

Mr. A. B. IRISH, late engineer-in-charge at Bedford Electricity 
Works, has been appointed as engineer-in-charge at the Eastbourne 
Electricitv Works. 

Mr. Е. B&uTON has resigned his position as assistant engineer at 
the Ashton-under-Lyne Electricity Works, having obtained another 
appointment. 

The Coventry T.C. has decided to increase the salary of the 
borough electrical engineer to £400 per annum. 

Mr. C. W. KENNAWAY having resigned his position as resident 
electrical engineer to the Whitby U. D. C., Mr. L. Н. Kina, chief 
assistant engineer, has been appointed iu his place. 

Mr. McKarr, senior assistant at the Dundee electricity works, has 
been appointed acting engineer during the time between Mr. 
Tittensor’s departure and the arrival of Mr. Richardson, the new 
engineer. 


ELECTRIC TRAMWAY ACCOUNTS. 


THE returns here given of the tramways 
operated by the Corporation of Leeds afford 
substantial proof of the developments which 
have characterised the undertaking since ite 
absorption by the municipality. 

The systems of baulege comprise electric,steam and horse, and a 
comparison of the ratio of receipts and working expenses in each 
case should afford the ratepayers cause for congratulation on the 
transformation to electrical working which is taking place. 

As is usual in the financial statement for a combined undertaking 
of this character, the accounts do not readily lend themselves to 
dissection for the individual systems. 

The relative positions of the systems for the year ending March 
25th, 1902, are as follows :— 


Leeds City 
Tramways. 


Electric. Steam. Horse. 
Total mileage 4,096,607 463,046 166,390 
Receipts per mile 11°47d. 10:93d. 6:16d. 
Working expenses per mile 6:63d. 10:41d. 10:29d. 


It is, however, only fair to add that the steam and horse sections 
have run a decreased mileage of 51,721 and 675,905 respectively. 
The working expenses are for the steam ‘64d. lower, and for the 
horse 77d. higher per mile than in the previous year; and the 
receipts in the two cases show decreases of 1'19d. and 1:26d. per 
mile respectively. 

The tramways were purchased by the municipality iu February, 
1894, and the first electrical sections were opened in August, 1897. The 
total length of route is 41 miles, and of siogle track 763 miles; exten- 
sions under construction during the year amounted to 17 miles. 
The total capital expenditure to September, 1902, equalled 
£1,005,202, and the number of passengers carried was 48,270,000, an 
increase of nearly 10,000,000 on the previous year. The receipts 
and working expenses for the electrical section during the years 
ending March, 1901 and 1902, were as follows: — 


1901. 1902. Inc. 
Total electric car receipts ... £133,449 £195,882 £062,433 
Total electric car mileage ... 2,506,655 4,096,607 1,589,952 
Receipts per mile ... we — 277 1147 —1:30 
Working expenses per mile 6:07 6:05 —'02 


These results show that a large increase has taken place in the 
electrical mileage, which, after deducting the respective decreases 
in the horse and steam sections, is still 862,326 miles to the good, 
and we may infer that the public have benefited during the 
past year by a greatly augmented service of cars at the cost of a 
slight decrease in receipts and increase in working expenses per 
mile in each case. 

An analysis of the working expenses is as follows: 


Per mile. 
1902, 1901. Ino. 


Drivers“ and conductors’ wages, ko. 440,748 2°37d. 2°23d. 144. 


Generating expenses 1 NR 6,793 ‘89d. 60d. — 21d. 
Battery station expenses 97 ‘00d. ‘00d. 00d. 
Car shed expenses 22,129 19274. 141d. — 14d. 
Engineers’ salaries 894 ‘04d. 06d. — O2d. 
Road maintenance .. .. ee 11,000 64d. "19d. 45d. 
Compensation Mcd И 496 ‘02d. 06d. — 04d. 


Administration charges and gene- 
ral expenses (proportion) in- 
cluding rates, insurance, re- 


pairs, printing, salaries of Р К 
manager and staff, inspectors, 22,740 1:324. 152d. — 20d. 
timekeepers, &c., uniforms, 


inoome-tax and sundry other 
items. 


Total expenditure... £104,899 605d. 607d. — 02d. 


It will be seen that generating costs show a satisfactory decrease of 
21d. per mile, which, however, is more than counterbalanced by road 
maintenance, which has increased by '45d., otheritems being practically 
stationary. In the car shed expenses car repairs figure at 63d., and 
wages ‘64d. per mile, as compared with 85d. and 56d. for the same 
items in 1901. The following particulars are also of interest :— 


Car-miles by motors ... . . 4,094,640 
i trailers ... kei ise n 1,966 
Units used for traction Р .. 4,838,258 
‘i arcs and car sheds 393,796 
Total units used for tramways . . . 5,232,054 


The total generating costs amount to 33d. per unit net, but 
allowing for sundry sales for lamps, this becomes ‘38d. per unit. 
The units used per car-mile are 1°11, compared with 917 in the 
previous year. 

The gross receipts amounted to £195,882, and the total expen- 
diture to £104,899, leaving a gross profit of £90,983, out of which 
а sum of £9,843 was allocated for depreciation of cars, aud the 
balance of £81,140 remains to meet interest, sinking fund, and 
depreciation charges for the remainder of the plant and buildings. 

Mr. J. B. Hamilton is the Leeds Corporation tramways manager, 
Mr. J. Burbridge being chief engineer. 


ELECTRICITY SUPPLY ACCOUNTS. 


TRE electrical undertaking of the Borough of 


Coventry Coventry, whose accounts for the half-years end- 
Municipal ing 1901 and 1902 are analysed this week, is 
Electricity worked under unfortunate conditions. In 1901 
Accounts. the generating station contained a considerable 


proportion of old-fashioned and uneconomical 
plant, the load factor was very small, and the system of charging 
for energy very unpopular with consumers, The concern was also 
heavily capitalised, and in other particulars at a disadvantage. 
With the object of improving this state of things, Mr. Jeckell, the 
borough electrical engineer, introduced various improvements in 
the way of newer and more economical plant, a reorganisation of 
staff, and of the system of charging for energy, the prices for both 


light and power being reduced. He also decided to trytthe hiring 


out of motors for power purposes. 

It is, however, not surprising that the undertaking is carried on 
ab a loss—and the engineer is to be congratulated on having sub- 
stantially lessened the amount of the deficiency by the sum of £941 
for the later period, and this in spite of the decreased average 
price per unit obtained. 

The gross expenditure for the period under review was as 
follows :— 


1901. 1902, 
Station charges s £2,221 £1,617 
Capital charges T 2,080 2,143 
Total. £4,301 £3,760 
GENERAL STATEMENT. 
For half-years ending September Р 1901. 1902. Inc. 


Number of units soll. 118,586 £148,078 430,092 
Number of lamps connected  ... 24,784 29,591 4,737 


Maximum load in Kw. ... 507 311 — — 

Gross revenue buo m Ж £2,977 £2,678 £401 
Gross expenditure... ate з £4,301 £3,760 — 4541 
Gross profit T $5 .. — £2,023 — £1,082 —4941 
Average price per unit sollt 4:604. 432d. — 28d. 


During the half-year ending September, 1901, the units sold for 
private and public lighting were 93,500 and 25,086 respectively, as 
against 127,606 and 21,072 for the same period in 1902, the revenue 
from public lighting remaining unchanged. 


RBvENUE BTATEMENT. 


1901. 1902. 
Gross Per unit. Gross. Per unit, Ino, 
Sale of energy 
Street lighting 4400 81d. £400 64d. — 17d. 
Private lighting ..  .. 1,803 3:64d. 2,192 3534. — 10d. 
Meters 74 14d. 86 13d. — 01d. 


Gross revenue ... £2,277 4:604. 42, 678 432d. — 28d. 
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It will be noted that a satisfactory decrease has taken place in 
the cost of coal, equal to nearly Id. per unit, and practically all the 
items are less than in 1901, the total decreased cost per unit being 
1:894. | 

Oost oF PRODUCTION. 


Half-year ending Sept. 80, 1901. Sept. 80, 1902. 
| Gross. Per unit. Gross. Рег unis, Ino. 

Coal es ИЕ a .. £670 1:864. £393  *68d. — 72d. 
VV 93 118d. 84  *18d, — 054, 
Balaries and wages incurred t 

V 686 139d. 442 71d. — 67d. 

publie . oi 
Repairs and maintenance 

21d. — 31d. 


buildings, engines. =) 999 `524. 135 
dynamos, and renewal of 
public lamps. 


Works costs .. £1,678 3454. £1,055 1°70d. —175d. 
Manegement 
salaries of engines: secte: 232 46d. 315 »50d. ‘04d. 
tary ard cler R А | . 
Иа denen, print | 91 ‘18d. 52 084. — 104. 
ing, &c. 158 ‘32d. 161 25d. — 06d. 
V 33 08d. 34 5d. — 02d. 


Total costs .. 42,221 4494. £1,617 9 61d.—1 89d. 


With an increase of revenue of £401, and a decrease in working 
expenses of £541, the net loss fell £941, and the deficit for the 
half-year was £1,082, as compared with £2,023 in the previous year. 


CITY NOTES. 


Metropolitan Electric Tramways Co. 


Мв. E. GABRCKE presided at the meeting of this company held at 
Salisbury House, E. C., on Friday last. There was а large gathering 
of shareholders, and the chairman went in a most careful and 
detailed manner into the affairs of the company. He said that 
although no public issue of the capital of the company had been 
made they had 2,500 shareholders, and there was a subscribed 
capital of about £750,000. That arose out of the arrangement made 
with the North Metropolitan Tramways Co.'s shareholders, who had 
agreed to exchange their shares in that company for shares in this, 
and also out of the fact that the B. E. T. Co. had agreed to take yay- 
ment for the various assets which they were transferring in this 
company entirely in ordinary sbares. This was the first occasion 
on which the directcra had met the shareholders, therefore, he 
would refer to the origin of the company, then give particulars cf 
its rights and properties and valuable concessions ; then he would 
refer to the capital requirements of the company; and finally 
discuss the present profits and future prospects. In the course of his 
very lengthy speech on these points, which the limits of space pre- 
vent our printing at all fully, Mr. Garcke said that the com- 
pany was registered as long ago as 1894 under the title of 
the Metropolitan Tramways and Omnibus Co., but until last year, 
ben the B.E.T. Co. took that company in hand, the latter had only 
seven shares subscribed. They had, however, been engaged for 
some time, with the assistance of a syndicate, in which the B.E.T. 
Co. was largely interested, in promoting light railway orders in the 
counties of Middlesex and Hertford. Many of these orders had 
been secured, and others were in course of being completed. 

ing the company's assete and concessions, they had the large 
holding he had mentioned in the North Metropolitan Co., which, 


under lease from the London County Council, was working about 


48 miles of tramways by horse-power. The County Council, how- 
ever, had given notice of ite intention to convert some important 
sections of the lines to electric traction on the overhead system, and 
friendly negotiations were pending between the County Council and 
the North Metropolitan Co. respecting the electrical working of the 
rest of the tramways. Another important asset of this company 
consisted of 74 mi'es of tramways in the couuty of Middlesex, which 
until quite lately belonged to the North Metropolitan Co., but which 
had been purchased, with the approval of the Board of Trade, by 
this company for £200,000, of which £50,000 was payable in cash, 
while the other would be satisfied by their taking over the obliga- 
tion of the North Metropolitan Co. in regard to the issue of 
£150,000 of 33 per cent. debentures. The seven and a half miles 
of line ran from Finsbury Park to Wood Green and from Finsbury 
Park to Edmonton, and formed a continuation of the other tram- 
ways of ‘the North Metropolitan Co. This purchase also included 
the beneficial user by this company of one mile of line in the 
County of London which was not subject to the lease of the 
Council. The tenure of the seven and a half miles of line was 
rather an important feature. They conld not be purchased by the 
local authority under the 43rd section of the Tramways Act of 1870 
until 1925, and in the case of Tottenham not until 1930. More- 
over, by an Act of Parliament obtained some time back, this com- 
раоу was authorised to convert these tramways to the overhead 
system of electric traction—a work which the directors intended to 


wv 


proceed with forthwith. With respect to the important concessions 
which they had secured under the Light Railways Act in Middlesex 
and Hertfordshire, when the whole of the proposed lines had been 
sanctioned and the contemplated scheme had been completed, the 
company would have the working of 50 miles of light railways 
immediately continuing the tramways referred to, and they would 
all be worked by electricity and equipped on the overhead system. 
Their tenure in connection with these light railways would be in the 
form of leases for 30 years in the case of Middlesex and 42 years in 
the case of Hertfordshire. Under those leases the capital required 
for constructing the lines would be provided by the County Councils 
of Middlesex and Hertford, and the company would find the capital 
necessary for providing the electrical equipment and the rolling 
stock. At the expiration of the leases the company would be paid 
for the electrical equipment and rolling stock on the basis of opera- 
tions as going concerns, во that the whole of the capital would be 
repaid to the company at the end of the leases. The capital to be 
provided by the County Councils would carry 44 per ceat. interest 
in the case of Middlesex and 4 per cent. іп the case of Hertford. 
Then the company wculd be entitled to interest on the capital— 
43 per cent. in the case of Middlesex and 6 per cent. in the case of 
Hertford. The capital would thus be raiced on the most 
economical terms that could be arranged. It was not reasonable to 
expect payable terms from local authorities unless a quid pro quo were 
given, and the quid pro quo in this case was that the Middlesex and 
Hertford County Councils would share in the net profits after the 
payment of all interest charges and expenses. In the case of the 
Middlesex lines, 45 per cent. of the net profits would go to the 
County Council, and 55 per cent. to the company, while as regarded 
Hertford, the County Council would take 40 per cent. of the net 
profits, and the company 60 per cent. They heard a great deal 
nowadays about the conflict between municipal trading and private 
enterprise, and it, therefore, afforded him particular pleasure to be 
able to refer to this case, in which all possibility of such conflict was 
removed. He thought that the united Councils of Middlesex and 
Hertfordshire had been actuated in that matter by what would 
prove to be a thoroughly statesmanlike principle. The two County 
Councils had made an arrangement with the company by which the 
interests of the latter, acting as agents for the local authorities, were 
made identical, not only with the interests of the public, but with 
those of the ratepayers; and he ventured to think that the arrange- 
ment made was a very much more statesmanlike proceeding than the 
courte frequently taken by local authorities who, actuated by a 
spirit of jealousy towards private enterprise, undertook the risks of 
trading or, alternatively, squeezed private enterprise to such an 
extent that it was unable either to do justice to its shareholders or 
to the public. The company would also shortly possess 3,600 shares 
in the Harrow Road and Paddington Tramways Co., or rather more 
than half the share capital of that company, which owned about 
3) miles of lines forming a link between some of the authorised - 
light railways he had referred to, aud bringing the latter to a point 
nearer London than would be possible if this company did not control 
the Harrow Road and Paddington Co.'s undertaking. A Bill was 


. being promoted for the next session of Parliament to authorise these 


lines to be equipped with the overhead system of electric traction and 
to authorise a small ea tension in order to join them up with one of the 
proposed light railways in the Edgware Road. The company had 
obtained running powers over the tramways in Watford when the 
latter were constructed; and it had also been successful iu 
arranging for running powers over the light railways promoted by 
the District Council of Walthamstow. This would enable it to 
carry passengers on its system direct to Epping Forest, which 
was at present almost inaccessible to a very large proportion of the 
immense population in the north of London. An arrangement had 
been made with the London United Tramways Co. by which the 
two companies had agreed not to interfere with each other's pro- 
motions in their respective areas. Mr. Garcke later referred to a 
proposal that this company should purchase the sbares held by the 
B.E.T. Co. ia the North Metropolitan Electric Power Co., which 
owned powers for the supply cf electricity in bulk within an 
area in the counties of Middlesex and Hertford. The purchase was 
not yet completed, but it would probably involve the payment of 
about £45,000, and payment would be accepted by the 
B.E.T. Co. entirely in ordinary shares of this company. 
In regard to the capital requirements of the company, although the 
proposed undertakings were enormous, they had made very 
economical financial arrangements. Estimates which had beea 
carefully prepared showed that probably £750,000 would suffice, and 
this would not have to be raised all at once, but only as the works 
proceeded. They would probably make an issue of capital shortly, 
but the remainder would be issued slowly by instalments. After a 
brief reference to some items in tre balance-sheet, and showing how 
very bright were the future prospects of the concern, the chairman 
moved the adoption of the report. 

Sir Ernest SPENCER seconded the motion, and after a few 
remarks had been made by shareholders, and replied to satis- 
factorily, it was carried unanimously. 


City and South London Railway Co. 


Mz. C. G. Morr (chairman) presided on Thursday last week at the 
offices over the meeting of the above company, and in moving the 
adoption of the report (which appeared in our issue of 23rd ult.) 
said he was glad to be able to meet the shareholders that day with 
the highest dividend they had ever yet paid. It was satisfactory 
that they were able to recommend a dividend of 34 per cent, but 
although it was the highest they had yet paid, hu hoped it would 
by no means be the highest in the future. The trafflo of the line 
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was making steady progress and there was little reason to doubt 
that the advances made in the last year or two were likely to con- 
tinue. It may have struck some of them asa remarkable fact that, 
although the line was paying a larger dividend than that paid by 
many of the other larger railways, yet the stock of the company 
stood some 20 or 25 per cent. less value in the market than the other 
companies. That, no doubt, arose from the fact that the public had 
not yet realised the real substantial value of the stocks of these 
electrical Metropolitan railways. They had no goods traffic, and 
consequently were not liable to the fluctuations as was the case 
with the large railway companies, which depended largely on their 
goods traffic, and tberefore for the permanent investor the stocks of 
these electrica] railways, depending as they did entirely on pas- 
senger traffio which was not likely to be affected, offered a steady 
investment liable to very little fluctuation, and he felt sure that 
iv the future it would come to be more and more appreciated. Both 
the debenture stock and the preference stock were in the 
list of trustee securities, and yet they stood at a price very 
much below that of other railways. The investing public 
certainly would one day wake up to the fact that they had neg- 
lected stocks which were of: very great value. Turning to the 
capital acoounte, they would see that they had received for deben- 
ture stock sold, and the premium upon it, £46,975, and they had 
expended £15,054, almost the whole of which was in payment for 
the retention due to the contractore. 'The result was that they had 
a balance on capital account of £31,921. The balance at the debit 
of capital account on June 30th was £60,476. It was reduced on 
December 31st to £28,555, and the difference was the £31,921 he 
had just mentioned. The balance-sheet was the clearcet and 
simplest they had yet had. They bad paid off all the loans that 
were owing by the company which had stood so often in the 
accounts, and they were now in a very happy financial condition. 
Turning to the revenue account, the passengers showed an increase 
in number of 2,768,820, compared with the corresponding period of 
last year, and there was an increase in money of £21,807. They 
must, however, recollect that last year the extension to Islington 
was only opened for about six w and therefore it was not by 
any means an ordinary fair comparison between the two half-years’ 
working. They had increased the number of season ticket holders 
by 609, and the amount by £590. That amount would have been 
considerably larger, but they made an alteration a short time ago 
by allowing quarterly season tickets at the same rate proportionately 
to a yearly ticket. The result had been that a great number of 
tickets were renewed for a quarter, and they had obtained a large 
number of new ticket-holders, and in the present half-year they 
would see a considerable increase in the receipts from season ticket- 
holdcrs in consequence. Last half-year it told against them, but in 
the current half-year it would tell in their favour. The parcels 
had increased by £131, and the transfer fees by £49, and rents by 
£572, and the total increases were £23,148. On the other hand, 
there was a decrease in sundry receipts of £110, so that the net 
increase was £23,039. The decrease in sundry receipts was an ex- 
ceptional decrease caused by some miscalculation in the previous 
half-year with regard to the receipts from the Coronation letting of 
seats which had to be made good this half-year. On the expenses 
side maintenance showed an increase of £573; locomotive and 
generating power by £2,393; carriage repairs by £446; traffic 
expenses by £3,489; general charges by £296; law charges by £83; 
and rates and- taxes by £1,124. The last item was an ever-in- 
creasing quantity, and he hoped something would b» done to reduce 
it, for there seemed to be a general consensus of opinion that some 
steps would have to be taken. It was constantly increasing half- 
year by half-year, and they had no power to stop it. It rested with 
shareholders in their various districts to keep down the rates. The 
passenger duty showed an increase of £52, which was attributable 
to the increased receipts from passengers. The total increase of 
charges was £8,456, against an increase in receipts of £23,039; 
which gave them an increased balance of £14,583. The debenture 
stock interest had increased by £1,826, and the interest on loans, 
&c., which were now paid off, and would not occur again, was £291. 
That left a total increase of balance available for dividend of 
£12,466, and they were enabled after payment of 5 per cent. on the 
preference stock to recommend a dividend of 34 per cent. on the 
ordinary stock, and carry forward £1,268 178., as against £1,425 last 
year. They would like to know, as usual, the comparison of per- 
centage. In the first place, the miles run last half-year were 
625,883 against 495,106. 'lhat was attributable to the opening of 
the line to Islington. The number of trains run was 102,185, 
against 97,445; the number of passengers, 9,877,191, against 
7. C08, 379; the number of passengers per train, 96:66, against 71:92 ; 
receipts per train were 16s. 1d., against 12s. 3d.; and the receipts 


per train-mile, which was much more important, were 28. 77d, 


against 28. 496d. The receipts per passenger, curiously enough, 
gave a slight decrease, viz., 1`95@., against 1:97d., which was do to 
the large number of short-distance passengers, and also to the 
increase іп the workmen carried at а very low rate in the morning. 
The working expenses formed, perhaps, the most satisfactory item of 
the whole, for it showed 44 per cent. against 461 per cent. in the 
corresponding period last year. He believed that was the lowest rate 
of working expenses that any English railway ever had, and if 
they took out the cost of working the lifts, it was reduced to about 
37 per cent. for the railway itself pure and simple. They would 
see that the Waterloo and City Railway had done exceedingly well 
this half-year, and that their working expenses had been reduced to 
441 per cent., but tbat railway had no lifts, and, therefore, of course, 
the South London Railway rate of expenses for the railway itself 
per se was considerably less than the Waterloo and City, although 
the latter company was worked in an exceptionally favourable way 
by the South-Western Railway. The expenses per train-mile were 


1s. 2:46d., against 1s. 2°28d.—a slight increase; the locomotive and 
generating power expenses were 4'55d., against 4°59d.; and the 
traffic expenses were 6:34., against 6 29d. With regard to the 
report, it would be seen that while in 1892, after 24 years’ 
working they carried, exclusive of season ticket holders, 6,000,000 
people,in 1902 they carried 19,000,000. He now came to the 
important question of Parliamentary Bills. The first was the Bill 
for the extension to Euston, King's Cross and St. Pancras. That 
Bill, after passing & Joint Committee of both Houses of Parliament, 
was rejected by a Lords Committee without any reason being given, 
their only opponent being the Metropolitan Railway. 'They were 
going to reintroduce that Bill, and trusted it would be passed, for it 
was one essentially in the public interest. It would unite the 
railway with four great railways, and woula join the railways of the 
North to the railways of the South, and afford an outlet from 
the City for a very large population, by these main lines of 
railway, into districts which are perhaps the least developed 
round London. It would create an entirely new traffic, of which 
the Metropolitan would get ite share, and it appeared to him a 
short-sighted policy on their part to oppose the Bill. With regard 
to the City and Brixton Bill, they knew that line was promoted by 
an independent company, and the City and South London agreed to 
work it on certain terms. They considered the amount they offered 
was as much as they coald fairly give, but financial men in the City 
required big profits, and nothing was done. The line was to be a 
continuation of their old abandoned line from the old station at the 
Borough. That line was lying useless, and, of course, they were 
anxious to see the Brixton line carried out so as to get the line into 
use, but they were not prepared to carry it out on terms which they 
were not certain would be profitable to the company. The 
result was that last year the promoters agreed to carry out a 
shorter line with a smaller guarantee, and they hoped that the 
arrangement would have gone through. But there were several 
parties in the field, and they heard that a line was going to be 


constructed in direct opposition to them. They thought, therefore, 


on the whole, that it would be better, if possible, if they got control 
of the Bill, and во they had made arrangements, subject to obtain- 
ing the powers, to take over the powers of that Bill, if Parliament 
approved, and to carry out the powers when they could see that the 
line could be economically constructed. Circumstances had gredtly 
changed since they first. recommended the shareholders to take over 
the line. The traffic of the line had developed very largely, and the 
old station at King William Street was too small for the terminus 
of a large line. What they therefore proposed to do was to make a 
thoroughly first-class terminus in the City, aud to ease the gradients 
of the approaches. They proposed to construct a station between 
the present station at the corner of Lombard Street and the King 
William Street statue, and have a double station at London Bridge, 
where the traffic was considerably increasing, and where the 
exchange with the London and Brighton and other railways was 
going on. As to whether the railway was going to pay, they had to 
consider that they had an abandoned line, and if they allowed the 
Brixton line to go, it might be considered practically worthless. 
The length of the Brixton line would be 4} miles, and it 
would not cost much more than £250,000 a mile, as 
against the £700,000 to £850,000 a mile of other rail- 
ways being promoted. Therefore, they believed it would 
be no burden on the company. It would increase the traffic of the 
existing line, and he had not the slightest doubt but that they 
would get a very good return from the Brixton Railway itself. He 
was getting an old man, and would prefer not to have the worry of 
extensions, but in these days they could not stand still. At the 
same time they must see that they did nothing to risk the present 
condition of the railway, but be felt himself that it was in the 
interests of the company that they should go into this. When all 
their connections with other railways were completed, anyone 
would be able to go from their Bank Station to any part of the 
metropolis they desired without having to traverse the streets 
between any station, and that he considered was the only way in 
which the problem of London locomotion could be dealt with. 

Mr. C. 8. GRENFELL seconded the motion. 

Replying to questions, the CHAIRMAN said the railway had more 
than one size of tube, but that he felt that a 10 ft.6 in. tube was 
sufficient for their purposes. i 

The resolution was carried. 

Subsequently the necessary resolutions approving of the com- 
pany's Bill were agreed to. ` 


— 


Great Northern and City Railway Co. 


SIR Cuas. ScorTER presided at the half-yearly meeting held on 
Monday at Westminster Palace Hotel, and he explained the pro- 
gress which had been made with the work in the tunnels and at the 
power station up to January 30th. In regard to the rolling stock, 
six trains of seven coaches had been delivered, and two more were 
ready at the makers’ works. The lifts at Moorgate Street were 
ready to run; they only required finishing off. A commencement 
would shortly be made with the operations at Lothbury and High- 
bury. Practically they could really complete the line between 
Drayton Park and Moorgate Street, and work it as a section, within 
the next tbree or four months, but the board and the contractors 
had, after consideration, come to the conclusion that it would not 
be advantageous to open a section. They could not profitably open 
until the extension to Finsbury Park was finished. The work was 
being pushed on with all speed. Every difficulty with the Great 
Northern Railway had been removed. Shareholders would not suffer 
through the delay, because arrangements had been made whereby the 
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3 per cent. on the capital would be paid up to June, 1904, at which 
date there was no question that the extension would be completed. 
The extension to the Bank was almost as important as that to Fins- 
bury Park, but the opening of the line would not be contingent 
on the completion of that section of the railway. As soon as the 
Finsbury Park Station under the Great Northern Railway was 
finished, they proposed to open the line from Finsbury Park to 
Moorgate Street. During last year they had added 102 new share- 
holders to the register. About three weeks ago the track was so far 
advanced that they bad some experimental runs, and nothing could 
have been more satisfactory. 
mental train of the Waterloo and City Railway broke down, and they 
had to walk out of the tunnels, bat on the Great Northern and City 
experiment no mishap took place. Experiments had been con- 
ducted since then, both as regards weight and speed. The weight 
of the train and its motors was 150 tons, three times that of the 
experimental train on the Waterloo and City line. For a consider- 
able time they bad run between sections at the rate of 40 miles an 
hour for 60 minutes. They did not anticipate running at 40 miles, 
bat the experiment showed that they had ample power for all pur- 


poses. 

The Earl of LAUDERDALE seconded the adoption of the report. 

In reply to shareholders’ questions, the CHarRMAN said that the 
extension to Finsbury Park would be completed by the end of this 
year, so that there was no reason why the line should not be opened 
for work by March, 1904. Six months after that the Lothbury 
extension would, he thought, be completed. 

The report was adopted, the retiring directors re-elected, Mr. 
Steel elected a director, and Messrs. W. B. Peat & Co. were 
re-appointed auditors. 

The meeting then became special, and passed resolutions respeot- 
ing the company's Bills, which are to come before Parliament 
shortly. One Bill related to the extension to the Bank and the 
station at Highbury, for which they needed capital. They found 
that they could not raise the money under the terms originally 
sanctioned by Parliament, so they were asking for powers to raise it 
by 4 percent. preference shares if they thought proper. The second 
Bill was really to obtain power to give certain consent to the G.N.R. ; 
it was necessary for the purposes of Parliamentary procedure. 


Liverpool Overhead Railway Co. 


THE directors’ report, which is to be submitted to the meeting on 
February 10th, says :— 

In presenting the a ber dd statement of capital and revenue accounts 
to Deoember 81st, 1902, the directors have $o report that tbe gross revenue 
receipts amount to 241,968 11s., and the working expenses to £81,118 2s. 

The number of passengers catried during the last two years is as follows: 

Half-year Half-year Half-.year Half-year 


ending ending ending ending 
Jure 30th, Рес. 318, June 80th, Dec. 81st, 
1901. 1901. 1902. 1902. 

First class .. ais .. 721,999 708,740 656,756 719,287 
Second class, including 

tramways S .. 3, 157,111 8,321,856 9,966,690 8,881,621 
Workmen (special return 

tickets) .. T .. 1,508,114 1,402,858 1,402,976 1,386,396 

Total .. 6,882,224 5,488,451 5,026,422 5,440,304 


The accelerated service referred to in the last report came into operation on 
October Ist and the resulte have been satisfactory. Bills have been deposited 
in Parliament by the Cheshire Lines Committee for powers to effect a janction 
with our railway at the Herculaneum Dock, and by the Seaforth and Sefton 
Junction Railway for poner to construct a new line connecting the Southport 
and Chesbire Lines Extension Railway at Sefton with our line a$ Seaforth. 
Negotiations are still in progress with the Lancashire and Yorkshire Railway 
Co. for effecting a junction at Seaforth. Your directors much regret the retire- 
ment of Mr. John Brancker, the representative of the Mersey Docks and 
Harbour Board, and desire to express their great appreciation of his constant 
and valuable services. Mr. Reginald Bushell has boen nominated by the 
Mersey Docks and Harbeur Board in his place. 


REVENUE ACCOUNT. 


£ s. d. 
Receipts from passenger traffic amount to .. $5 es 40,818 0 7 
Miscellaneous receipts and interest .. os T as 900 10 5 
| 41,263 11 0 

Less working expenses we «s ee 81,118 2 0 
10,145 9 0 

Deduct interest on mortgage debentures ee s 3,800 0 0 
6,345 9 0 

Add balance brought forward, June 80th, 1902  .. 8,793 19 7 
Leaving available for dividend... ..  .. .. 10,188 8 7 


Out of this balance your directors recommend the declaration of dividends 
at the following rates (less income-tax), payable on and after February lith, 
next :— 


5 per cent. per annum on preference shares.. .. £8,000 0 0 
là „ " ordinary shares “> .. 8125 0 0 


leaving a balance of £4,018 Вв. 7d, to be carried forward to next half-year. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Тнв directors’ report for the year ended December 31st, 1902, con- 
gratulates the shareholders on the satisfactory results of the year's 
tradiag in both the West End and City areas of supply. 

“The West End Undertakings.—' The progress of the business in 
the West End areas is highly satisfactory; no fewer than 34,364 
additional 8-c.». lamps have been connected, exceeding those con- 
nected last year by 23 per cent., making a total of 280,605 8-C.P. 
now connected, while the unite sold during the year 1902 show an 
increase of 26 per cent. over those sold during the year 1901. As 


He remembered that the first experi- 


was the case last year, а portion of this increase is due to the fact 
that the West End undertekings supplied all the energy used by 
the City undertaking for a considerable period during the early 
part of the year. The revenue from sales of current for 1902 
amounte to £114,358, as against £99,715 for 1901, or an increase for 
the year of 144 per cent. The engineer in-chief certifies that the 
plant, machinery and mains have been maintained in a high state of 
efficiency. There have been added 40 miles of mains to the system 
in the West End areas, making a total of 204 miles. Trunk mains 
from the generating station at Bow to the West End are in 
regular work, thus enabling the corporation to take a large supple- 
mentary supply from Bow when considered desirable. In addition 
to their present plant, the distributing stations at Short’s Gardens and 
St. Martin’s Lane are being equipped with supplementary motor- 
generators and battery plant, for dealing with the supply of energy 
from Bow ss well as the principal supply from the Lambeth station. 
The net earnings of the West End undertaking, as shown in the net 
revenue account No. V. have amounted to £49,398 6s. 1d., to which 
has to be added £10,650 10s. 3d. brought forward from the year 
1901, making a total of £60,048 16s. 4d.; £10,000 was distributed as 
interim dividend at the rate of 8 per cent. for the half-year ended 
June 30th, 1902, and there remains a sum of £50,048 16s. 4d., which 
the directors propose to deal with as follows :— 


Dividend on 43 per cent. preference shares apportioned 


to December 81st, 1902.. is es vs ae .. £16,187 10 0 
To pay a dividend at the rate of 12 per cent. for the half- 
year ended December 81st, 1902, on ordinary shares, 
making with the interim dividend paid in August, 
1902, 10 per cent. for the whole year và ck ‘Ka 15,000 0 0 
Reserve amount of шгар preference dividend of 
the City Undertaking up to December 81st, 1902 5,044 10 2 
And to carry forward oe oe ee oe ee ee 14,816 16 3 
£50,048 16 4 


The City Undertaking.—The works in connection with the City 
Undertaking were carried out by the Charing Cross and City 
Electric Co., Ltd., and the engineer of the corporation has certified 
£569,202 78. 6d. as being due to that company under the works’ con- 
tract and the supplemental works’ contract entered into between 
this corporation and the company, and in settlement there has been 
issued to the Charing Cross and City Electric Co. £200,000 City 
Undertaking ordinary shares, and £369,202 7s. 6d. has been paid in 
cash. The progress of the business has more than realised the 
expectations of the directors. The revenue from the sales of 
current amounted to £27,774 Os. 10d. in 1902. The engineer-in- 
chief certifies that the plant, machinery and mains have been 
maintained ina high state of efficiency. The first section of the 
generation station at Bow, equipped with machinery and plant of 
the most powerful and efficient kind, is in regular work ; the build- 
ing will afford space for the installation of further plant of 10,000 
Kw. capacity. The trunk mains from Bow to the City sub- 
stations have also been completed and used, while mains 
linking the whole of the City sub-stations have been laid and 
connected up. In the City 854 miles of distributing and 
feeder mains have been laid, making a total of 186j miles laid. 
The sub-stations at Fenchurch Street, Upper Thames Street, and 
Ludgate Hill, equipped with motor-generators and storage batteries, 
are in regular use distributing energy within the City. A supple- 
mental supply to the City distributing stations has been provided 
from Lambeth, and this supply, together with the battery plant 
installed at the distributing stations, has beerí of the greatest value 
in ensuring reliability of supply to the consumers, besides enabling 
the business to be worked in the most economical manner. It was 
not proposed to proceed with the erection of the distributing 
station in Beech Street, but owing to the unexpectedly heavy 
demand in the northern area of the City, this work has now become 
imperative, and is being кее with. In the meantime the dis- 
trict ie being fully and efficiently supplied by the other sub-stations. 
98,893 8-с.р. lamps have been connected to the City mains during 
the past year, making, with the 51,836 lamps connected in 1901, a 
total of 150,729 lamps. The demand for the company's supply still 
continues to be exceedingly satisfactory ; contracts are signed and 


negotiations pending for additions of approximately 110,000 8-0. 7. 


lamps. Requirements for motive power are largely increasing, and 
many of the newspaper and printing establishments are taking, or 
abont to take, their supplies of energy from this corporation in lieu 
of the various forms of motive power now in use by them. The 
revenue account, No. 4, shows a profit of £4,674 8s. d. The net 
revenue account shows а debit balance of £270 78. 5d. The £5,044 
10s. 2d. 4j per cent. preference share dividend to December 31st, 
1902, guaranteed by the corporation's West End undertaking, has 
been paid." 


Dublin United Tramways Co. (1596). 


Тнк report for the half-year ended December 31st states that the 
amount available for division is £40,240, out of which dividends for 
the half-year are recommended at the rate of 6 per cent. per annum 
ou the preference shares and at the rate of 6 per cent. per annum 
on the ordinary shares. These dividends will absorb £34,875, 
leaving a balance of £5,365 to be carried forward. A sum of 
£3,000 is included in the revenue account towards the expenses of 
the action of Fitzgerald v. the Dublin United Tramways Co. 
Owing to increased valuaticn of the tramways, and to further 
advances in the rates levied both in the city and suburbs, the 
amount charged against the revenue of the half-year on this account 
shows an increase of £2,334. 


South London Electric Supply Corporation, Ltd.— 
The directors recommend, subject to final andit, a dividend on the 
ordinary shares at the rate of 13 per cent. for the past year. 
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Giant’s Causeway Railway and Tramway Co. 


Dr. ANTHONY TRaILL presided at the meeting of this company held 
at Portrush last week. The directors’ report stated that the receipts 
amounted to £3,357, as compared with £3,285 in the previous year, 
and that the number of passengers had risen from 105,939 to 
107,258. The credit balance or net profit on the year’s working 
was £1,263, as against £1,040 in 1901 and £934 in 1900. The 
increase in net profits was attributed principally to the successful 
working of the new overhead electric system, which provides greater 
power and more rapid transit than the old method. Four per 
cent. ів to be paid on the debenture stock and 4 per cent. on the 
mortgege of £10,000 borrowed for the construction of the Giant’s 
Causeway extension, leaving a balance of £313 to meet temporary 
requirements, The engineer’s report stated that the portion run 
by electricity cost 44. per mile, and that by steam 1s. 4d.—The 
report was adopted. 


Anglo-American Telegraph Co. 


TRE following report is to be submitted to the meeting tc-day :— 


The total receipts from July 1st to December 81st, 1902, including the balance 
of £2,727 12s. 2d. brought forward from the last account, amounted to 
£198,420 18s. 11d. The traffic receipts show an increase of £9,798, as compared 
with the half-year ended December 81st, 1901. The total expenses of the half- 
year, including the repair of cables, ќс., ав shown by the revenue account, 
amounted vo £64,214 6s. 2d., being an increase of £700 8s. 9d. over the corre- 
aponaing period of 1901. The directors, under the powers conferred upon 
them Бу the Articles of Association, have, before declaring the net profits, 
set apart the sum of £12,000 to the renewal fund, leaving & balance of 
£117,206 78. 9d. Interim quarterly dividends of 15s. per cent. on the ordinary 
stock, and £1 10s. per cent. on the preferred stock, were paid on November let 
last, absorbing £52,500, leaving a balance of £64,706 7s. 94.. out of which the 
directors recommend the propiietors to declare final dividends of 188. per cent. 
on the ordinary stock, £1 15s. per cent. on the preferred stock, and 1s. per cent. 
on the deferred stock, payable on February 7th, amounting to £63,000, making 
a total distribution for the year ended December 81st, 1902, of £3 Os. 6d. per cent. 
on the ordinary stock, £6 per cent. on the preferred stock, and 1s. per cent. on 
the deferred stock. The balance of £1,706 7s. 9d. will be carried forward to the 
mest account. The cables and landlines of the company are in good working 
order, 


Bristol Tramways and Carriage Co. 


THE directors’ report to be presented to the meeting at Bristol on 
February 9th reads :— 

The gross receipts for the year ending December 81st, 1902, amount to 
£237,447 88. 6d., and the working and general expenses and renewals are 
£155,480 3s. 5d., leaving a net revenue ої £82,017 Os. 1d. The following amounts 
have already been distributed, viz.:— Interest on 4 per cent. mortgage 
debenture stock, and temporary loans, £10,222 98. 9d.; dividend on 4 per cent. 
preference shares, £18,300; interim dividend at the rate of 84 per cent. per 
annum (subject to income-tax), for the half-year ending June 80th, 219,566 
28. lid. = £48,488 128. 8d. And it is proposed to appropriate the balance as 
follows: — F. nal dividend for balf-year at the rate of 94 per cent. per annum 
(subject to income-tax), £22,265 12s. 6d.; addition to reserve for contingencies 
fund, £10,000; and to carry the sum remaining to electrical renewals fund, 
£1,262 14s. 11d., £11,262 14s. 114. = £88,628 7s. bd.; making a total of £82,017 
Оз. 1d. The interest on investments, amounting to £2,795 11s. 5d., has also been 
carried to the credit of the contingencies fund. The reserve funds will now 
amount to £115,819 8s. 1d. The investments have been increased during tt e 
year from £80,122, at which they stood on December 31st, 1901, to £104,413 3s. 7d. 
The receipts from tbe tramways department show the substantial increase of 
£20,101, and those of the carriage department an increase of £3,627. The total 
number of passengers carried during the year on the company's cars and 
omnibuses was 41,192,899. It is an interesting fact that this number is equiva- 
lent to 125 times the population of Bristol. The continued improvement in the 
returns from every branch of the company’s business affords ample evidence of 
the increasing popularity of the services rendered to the public, whilst the 
additional profits earned during the year cannot fail to be satisfactory to the 
shareholders. 


Dublin and Lucan Electric Railway Co. 


Tux report for the half-year ended December 31st states that the 
totalexpenditure has been almost exactly the same as in the corre- 
sponding half of 1901, whilst the receipts show an increase of £118, 
received on account of passengers and goods. A small amount 
(£140) has been charged to capital during the half-year for a con- 
densing pond at the electric generatiug station. This will lead to 
a reduced coal consumption. After providing for debenture interest 
there is a balance available of £1,122. Out of this it is recom- 
mended that a dividend at the rate of 5 рег cent. per annum be 
paid on the preference shares, which will absorb £475, and that 
£300 be placed to reserve account, leaving a balance of £347 to 
carry forward to next half-year. 


Blackheath and Greenwich District Electric Light 
Co.— The report for 1902 shows that the number of consumers ів 
now 1,234, the gross receipts £14,334, the expenditure £6,978, and 
the net receipts £7,355. Debenture interest has taken £4,500, and 
7 per cent. on the cumulative preference shares amounted to £103. 
avon has been placed to depreciation, and £2,909 is carried for- 
war 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The directors recommend a dividend on their ordinary 
share capital, for the half-year ended December 31st, 1902, at the 
rate of 12 per cent. per annum, making with the interim dividend 
already distributed 10 per cent. for the year, and carrying forward 
£14,360. 


British Electric Traction Co.— The directors have 
declared the half-yearly dividend on the 6 per cent. preference 
shares. 

British Electric Transformer Manufacturing Co.— 
At а meeting of this company held on 3rd inst. a dividend for the 
half-year ended December 31st, 1902, at the rate of 10 per cent. per 
annum, together with a bonus of 2 per cent., was approved. Dividend 
warrants will be posted on 9th inst. 


St. James's and Pall Mall Electric Light Co.— 
Dividend and bonus for the past year 14j per cent, 


STOCKS AND SHARES. 


Wednesday Evening. 


Wuar with the issue of dividends, reports, and other notices, share- 
holders in companies connected with electricity cannot complain of 
any lack of interesting items. The news, too, is generally favour- 
able, and thc course of prices reflects the cheerful feeling engendered 
thereby. Our list of electricity supply descriptions, for instance 
contains no single fall during the week, except a solitary case, 
which is caused by the marking of Kensington Debenture stock ex 
dividend. Thetel-graph market is far from being in equally happy 
case, but rails keep firm, while the miscellaneous varieties display 
little alteration. 

The indisposition of his Majesty imparted a dull tone to Consols 
and other investment sections as & whole, but has failed to exert 
even & sentimental effect upon supply sbares. No doubt this is 


largely owing to the fact that the companies continue to make such 


an excellent show in their dividends and reports. Westminsters 
are 10s. up, thanks to the advance in dividends. Charing Cross are 
also harder, despite the fact that the ridiculously wide official price 
remains the same. The Preference are being picked up for invest- 
ment purposes, and so are London Electric Supply Preference, the 
price of which has improved 5s. South London Electrica have 
gained 10s. and it is understood that the company is about to 
declare its first dividend, which will probably be at the rate of 30s. 
per cent. Smithfield Ordinary retain their advance of last week, 
and the 4 per cent. Debenture stock shows a marked rise, especially 
as the quotation is now ех dividerd. Blackheath and Greenwich 
are harder at 10s. buyers, a fraction more is really obtainable. One 
or two rises bave also occurred in the gilt-edged list, so that 
altogether the electric supply market is very cheery. City of 
London sbares, it may be observed, did not change upon the sug- 
gested arrangement with the City Corporation. 

In the electric railway department City and South London 
Ordinary Stock has further improved upon its advance of last week, 
and the optimists go so far as to взу that this security will sssuredly 
get to par in course of time. Without subscribing unreservedly to 
such an entbu.iastic dictum, it may be admitted tbat the market 
for the stock is a strong one, and there seems to be none too much of 
Ordinary about. The three Preferences will be quoted ex div. next 
Thursday, February 12tb, in addition to the Ordinary stock. 
Central London issues keep firm, without material alteration ; Great 
Northern and City Preferred “А are 8, the meeting having ro 
effect on the price; Waterloo aud City changed hands the other 
day at par. Districts have risen sharply on the statemente made as 
to the time when the electrification will be completed, and Metro- 
politan Consolidated bas followed more jleisurely in the same 
direction. 

The glowing accounts of the Metropolitan Electric Tramways 
outlook which Mr E. Garcke gave at the company’s meeting the 
other day, are insufficient to help the shares from their present low 
values of 5s. and 208. for the Ordinary and Preference respectively. 
Nor до [British Electric Tractions display any recordable fluctua- 
tions, although business in them is pretty brisk. Bristol Tramways 
and Carriage shares have hardened a shade on the West of England 
exchanges on account of the capital report now presented to 
proprietors. The dividend forthe whole of 1902 works out at 9 
per cent., against 84 per cent. paid in the previous twelvemonth. 
The £10 Ordinary shares stand at 204, and the Preference are about 
101, the 4 per cent. debenture stock being 1074. None of these 
issues find a place ia the London Official List. | 

Correspondents from West Australia speak well of the favour with 
which the Kalgooriie electric tramways are being welcomed by 
those who can appreciate their value, and we hear that an important 
expense-saving development is under consideration by the Buenos 
Ayres and Belgrano tramway directors, which should, if found 
practicable, considerably enhance the value of the company's pro- 


perty. London Uuited Trams Debenture stock can be bought about 
105, and the Preference shares are 114 middle. Cape Electric 
Trams are 4 harder. 

Telegraph stocks and shares remain dull by. reason of forces 
which need no recital or reiteration. A fallof 2 points in Eastern 
Extension 4 per cent. Dabenture is the most noteworthy featare, 
and the shares are 10s. lower. Commercial Cable Debenture has 
shed another 1 per cent, and Westera Telegraph shares followed 
up their last we^k's fall of 5s. by one of £1 this week. Globe 
Ordinary, allowing for the dividend, are 3s. 3d. easier, but the 
Preference, ex 38. a share, has not been altered. West India and 
Panama have regained their trifling loss. 

Apparently the demand for National Telephone stocks has spent 
its present force, and the Deferred marks a 2 per cent. relapse. 
Orientalsand Monte Videos keep idly firm. Electric Constructions 
are a better market so far as the shares are concerned, but the 
Debenture stock has cast off its recent 2-point rise. British Insu- 
lated Wire Preference are } down, the miscellaneous section, asa 
whole, being somewhat lifeless. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock | ; Business done 
Present NAME or | Dividends for the last (Деш. N week ended 
Issue. Ве. three years. an. 28th. Feb. 4th. Feb. 4th, 
1900. | 1901. | 1902. Highest Lowest 
67,100 | African Direct Telegraph, 4 % Debe. ; be " .. ..| 100 ЕА is "n 96 —100 96 —100 К T 
25,000 | Amazon Telegraph fo в shares, Nos. 1 to 95.000 a z m 10 a v = 24— 24— 84 А 
119,700! Do. do. 596 Debs., Nor оиы, 100 " 70 — 80 70 — 80 $ 
0 | Anglo-American Telegraph ey oe eee o >. | Stock 33 61s. 60/6 47 — 50 47 — 50 | 
8,105,580 Do. do. do, 6% Pref. e d "n б .. | Stock | 6 6% 89 — 91 89 — 91 ao s% 
3,105,590 Do. do. do. Deferred «s vs Е m .. | Stock | 5s. 98. 17 71— с 71— 7 
44,000 Chili Telephone, Nos. 1 to 44,000 .. - vi 4s ag КЕ b 5 6 4 — 4 4— 4 2 
13,883,300$ | Commercial Cable se. we |8100 8 8% 170 —180 170 —180 Л 
1,841,209 Do. do. Sterling 500 year ‘ % Deb. Stock Red. wis .. | Stock уы А 91 — 94 90 — 93 93 90 
16,000 | Cuba тетер x * 2s Y 10 44% 4% 5— 6 5— 6 А 
6,000 10 N Prem. 10 ae 7 i 18 — 14 13 — 14 D 
12,981 Direct: Spanish Telegraph ii "E si ВА 5 4 % 4% - 241— 84 21— 84 ? . 
6,000 do. 10% Cum. Prem. 5 ү: .. i 7— 8 — 8 ES 
60,7101 Direct U United States Cable 20 8j96 | 34% ns 10 — 103 10 — 103 104 
92,800! | Direct West India Cable, 30067 Reg. Deb., within Nos. 1 to 1, 200, Red. 100 ae ees bie 98 —101 98 —101 ge s: 
4,000,000 | Eastern Telegraph, Ord. S 4 Р "m Stock | 7% | 7% «а 119 —117 112 —117 114 119 
1,955,566 Do. 2 bb Stock А А Ks ..| 100 E ss es 85 — 88 81 — 87 05 84 
e i Do: - С Mort. Deb. owe Red. ME. Wa Book Dx ux " a 105 0 106 ш : 
„ rn Extension, Australasia, and China Telegra b` KA ki ee 2— 04— ' i8 
820,0001 Do. 4 % Deb. Stock Р Stock x is T 107 —110 107 —110 bs " 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100 " vis “з 99 —102 99 —102 "E js 
200,000! m no 2 do. е Cn nop Reg. Mort. Debe. (Mauritius Bub.) 1 to озо 16 si% si% z 28. — 8 R Eo % t с 
0 egrap an ео . oe . ee TA — Xx d 
180,042 Do. do. 6 Pref. 55 ә 858 га ahs 10 as ae z 12 — 18 12 — 18 xd 123 11 
150,000 | Great Northern Telegraph, of Copenhagen 10 |15% |15% | .. 21 — 96 98 — 95 23] 
66,9001 { Halifax and Bermudas Cable, 4 % Ist Mort. Debe, y 25280 Nor. | 100 си " . 98 —101 98 —101 Е 
17,000 | Indo-European Telegraph e. ce | 95 [109% 10 «„ 87 — 41 87 — 41 
100,000 | London Piatino-Brasilien Telegraph, 6 % Debs. S www | 100 .. .. .. 101 —106 101 —106 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 79,680 кс 1 н is К à i- “4 
86,492 Do. do. 5 % Pref., Nos. 1 to 86,493 as s 1 ds 5 e 1 1 
1,988,898 | National Telephone, Pref. Stock... .. 100 660 5% T 97 — 99 97 — 99 983 97 
1,906,667 Do. do. Def. 8tock КА а EN i^ Ss ..| 100 64 xd 72 — 74 70 — 72 72 714 
15,000 Do. do. 6 % Cum. Ist Pref. .. T EN m Vs 10 6 6 13 — 14 18 — 14 d 
15,000 Do. do. 6 €, Cum. 2nd Pref. us - 10 6 6 114— 114— 1 - 
250,000 Do. do. 5 € Non-cum. 8rd. Pref., 1 1 to o 250,000 =. oie 5 5 5 5 — — bà 5% 
2,000,000: Do. do. 9) Deb. Stock Red. vd .. | Stock | 84 84 94 — 96 94 — 96 944 i 
600,000 Do. do. Deb. 8tock Red. <a ks 100 4 4 101 —108 101 —108 101 
171,504 | Oriental Telephone im Elec. Nos. 1 to 171,504, fully paid T" E 1 6 6 — 1 1 
100,000: | Pacific and European Tel., 4 % Gua Debs., 1 to оой e «+ | 100 e. 2 97 —100 97 —100 
11,889 Reuters Wo de xh 8 | 5% | 5% 63— 72 643— 74 
8,903 | Submarine Cables Trust Ps m 5+ АВ ae .. | Cert. ba si 106 —115 110 —120 Я 
58,000 | United River Plate Telephone D b 7 96 7 96 bs 5 — 5 — 
40,000 Do. do. : Cum. . Pref, Nos. 1 to 40,000 i 5 ba 85 vs 44— 5 44— 5 
179, 9471 Do. do. .. | Btock ssi T 105 100 —108 100 —108 "m 
15,600 | West African "Telegraph, Shares x n 10 z аа si 8 — 4 8— 4 т Es 
30,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . . 24 Ме We 6x 0— 1 0- 1 an sis 
150,001 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 $4 - xs 96 — 99 96 — 99 " bs 
267,980 | Western Telegraph, Ltd., Nos. 1 to 201,990 ve iii 10 7 96 1% s 104— 114 . 10— 11 102 10 
75,0001 Do. do. б Debs. 2nd series, 1906 ae oe ee 100 oe es ee 100 —108 100 —108 ee ee 
400,000 Do. do. Deb. Stock Red. Ба ix ..| 100 ia s 23 97 —100 97 —100 МЕ wie 
88,821 | West India and Panama fick. - 2s s 10 19* ЕЕ = — 8 «s 
84,563 Do. do. do. 6 % Cum. Ist Pref. e oe 10 aA T. «x 4 53 44 
4,669 Do. do. do. : Cum. 2nd Pref. . oe 10 oe oe ee — oe ee 
80,0002 Do, do. do. Debs., Nos. 1 to 1,800 ee 100 ee ee oe 98 — 101 98 —101 98 е 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
90,000 | British Aluminium 7 % Cum. Pref 5o 2 la 6 | 8—4 8— 4 | " 
800,000: ро. до. 59% 1st Mort. Deb. Вой Red. са s .. | Stock ki | 75 — 80 75 — 80 x 
100,000 British Electric Traction 2 ООО О | 9% 995 | 18—1 18 — 183 1 183 
100,000 Do. do. 6 % Cum. Pret. ix. Ones MO: us у = 12 — 1 19 — 123 12% 
500,000: | Ро. до. 5 % Perpetual Debenture Btock S00. | Stock |. ы 124 —127 194 —127 196 | 1254 
100,000 | British Insulated Wire Ord. ne n] 6 12159 1093 "ài— 8 Tà— 8 a 
100,000- Do. 1° 6% Cum. Pref. 5 v x^ 5 m £5» Я 6i 6 xd $4 А 
50,000 Ро. Ist Mort. Deb. Red. . 9 ee oe 100 ee oe oe 108 —101 102 —106 ee ve 
50,000 IBrowett, Lindley & Co. ( ), Ord. s iu ae Ре &1 8 zx E: 12/6 to 18/6 19/6 to 18/6 wis e 
50,000 |f Do. do. 6% Cum. Pref. .. ja © АЕ #1 6 - А 16/6 to 17s. 16/6 to 17s. = es 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . Ы фә ИА 9 5 Nil vs i-— if 2— if і s 
150,000 Do. do. 1 Pret. К s T 2 6 8 96 R 1— 1 1— 1 1 à 
125,000 Do. o b. Stock . Ка .. | Stock vi ‚з T 100 —108 100 —108 v М 
196,000 Do. d Pob ind Deb. Btook п Stock i n [79i — 96 | 91 — 96 $ | 
85,000 | Callender's Cane батша: ares Ле sis 5 15% | % 96 be 14 — 15 14 — 16 143 
40,000 Do. do. do. 596 C Cum. Pret. R 6 Du x н 54— 53— 6 6 
90,0002 Do. do. do. 44 pi 1st Mort: Deb. Btock Red, .. | Btock és 892 vs 108 —112 108 —112 
1,860,014 | Central London Railway, Ord. Stock .. | Stock 4 4%, 108 —111 108 —111 11 109} 
494,093 Do. do. 4% Pref. Stock > x T .. | Stock zx 4 4% 106 —108 | 106 —108 107 
494,998 Do. do. Def. do. .. РЕ x Vs .. | Btock zs 4 4% 113 —116 113 —116 114 
1,330,000 | City and South London Railway .. us is m e .. | Stock | 1j 2 4 815 7 77³ | pm 783 71 
86,000 Crompton & Co., A a to 85, 0 5 8 8 Th а eS. | 8 ду, 
. st Mort 0 , an = 
100,000: | { Bol to 11.000 of 260 red. 2 101 —106 101 —106% - = 
99,261 | Edison & Swan United Elec. Light, “А” вһагев, 28 paid, 1 to 99, pis b 2 2 і af 8 
17,189 Do. do. '* A shares, 01—017,189. 5 1 1 T 
844,023! Do. do. 4 % Deb. Stock Red. 100 | 74 — T8 74 — 78 І 
100,000: Ро. do. 5% 2nd Deb. Stock 0з. Certa. al рі. 100 77 — 82 77 — 82 Я 
112,100 | Electric Construction, 1 to 119,100 .. 2 |6% | 6% li— 2 14— 2 xd А Й 
31,890 Do. do. 7 Cum. Pref,lto81890 .. .. .. gout. 23 2— 8 91 
182,001 | Ро. do. 4 ‚ Ist Mort. Deb. Віск .. .. | Stock | ] 99 —102 97 —100 
25,000 | General Electric Co. ( Cum. рер T sa T 10 5% 5 96 А 10 — 104 10— I 
200,000 Do. do. i ga ort. Deb.. ee ee es ee Stock | е ry 100 -—108 100 —108 * 
86,000 | Henley's (W. I.) Telegraph orks, pro: T 95 T" s 6 20 % 20 96 16 — 17 16 — 17 16 
‚ 85,000 Do. do. Pret. . з; 34 b | 44 51— 51 51— ee 
48,060 Do. do. ort. Deb. Stock ix .. | Stock | .. 109 —118 109 —118 1 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10 10 19 — 20 19 — 20 1 19 
800,000? Do. do. do. ji 96 ist Mort. Deb. 100 e 101 —104 101 —104 108 
37,500 Liverpool ‘Overhead | Railway, Ord. : 10 8196 1496 51— 6 51— 6 ae 
10,000 |t Do. Pret, £10 paid “ Y РА 82 10 " 85 yim ] 1 — 1 i 
7,500 | Parker (Thomas), 143. Ord., Nos. 1 to 7, 500 ee vá es ee 10 a 14 1 14 1 А 
§Rosling & Fynn 6 % Cum. Pret. " s: wee is £1 6 ys oo oe " " vs 
87,850 | Telegraph Construction and Maintenance. 12 174 20 % ‘ 87 — 40 87 — 40 89 88 
150,00 ро. до. 4 % Deb. Bds., Nos. i to 1,000 Red. 1909 100 te 101 —104 101 —104 Pa - 
540,000 | Waterloo & City Railway, Ord. Stock 9 ae 100 8% 8 д 3% 97 —100 97 —100 
1 Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
§ From Bradford Share ‘List. From Manchester Share List. 
— .. p S 3 a a B "p 
LATEST PROCURABLE QUOTATIQNS OF SECURITIES: NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, A-A. Oldham, Ashton, and Hyde EJectrio (£10 Ord. DHT 
Mational Electric Bree Wiring, 3—1. Do. do. Prot (io pa 4. 10— 


Bank rate of discount 4 er cent. (October and. 1909). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Closing Business done 
реп t NAME. or 1 ae Quotations notations week ended 
i Share. yee Jan. 28th. ‘eb, 4th. Feb. 4th, 1908. 
: 1900. 1901. | 1902. Highest. Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. ; - 1 vs 25 i it 8 i— § ve . 
100,000 Do. 44% Ist Deb. Stock, Prov. Certs. р» 100 2 3 ЧА 113 —116 110 —118 £A | , 
20,000 | Brompton & Kensington Electric Light Sup., Ond. 1 to 20,000 s 6 6% а о ae 10}— 105 10}— 103 10g T 
20,000 Do. do. 7% Cum. Pret. Р 6 x dc s 10 — 1 10— 1 = | is 
50,000 | Charing Cross and Strand Electricity Supply | А 5 9% 110o% |10% 10 10 94 91? 
70,000 Do. do. 95 Cum. Pret. b : is Ки — 6 6 d s 
40,000 Do. do. “ City Undertaking "1 4 Cum. Prei. 5 с 4j— 5 4j— 58 B | 
250,000 Do. do. 4% Deb. Stock Red. г А 100 is T 85 103 —105 103 —106 E , 1083 
44,4196 Chelsea Electricity Supply, Ord. is 5 я 5 54% 4% es 5 — 5 51— 5j 54 
150,000 ро. do. % Deb. Stock Red. so n | Stock | .. 5 . | 1% 1 и-и |... |... 
70,595 | City of London Electric Lighting, Ord. 40, 001 — 1 10,595 25 ae 10 0% 5% : 10— 11 10 — 1t Jod ! lok 
40,000 Do. б Cum. Pref., 1 to 40,000 EN 10 6% вн le 184— 143 184— 144 | к 
400,000: ро. Deb. Stock, Scrip. (iss. at 115) all paid . PE $: € 122 —127 122 —127 Reo N 
800,000 Do. t 2nd Deb. Stock, Prov. Certa., all paid .. 100 T i 2s 102 —105 102 —106 us NE 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40, 000. . 10 4% 4% ж 84— 94 84— à | . 
20,000 Do. do. do. 6 % Pref., 40, 001— 60,000. . 10 6 96 © v 12 — 18 12 — 18 125. 124 
400,000! Do. do. 44% Deb. Stock, Prov. Certe. (all paid) Red NA ds г ix 107 —110 108 —111 110 | 108 
60,000 | Edmundson's Electric Corporation, Ord. Shares sa T Б 1% 7 96 es é&à— 7 64— 7 xd ev es 
30,000 Do. 38 6 % Cum. Pref. . ^ " s vs 15 6 — 6 — 63 6 
140,000 Do. 44% 1st Mort. Deb. Stock v^. 100 “a гуў E 105 —108 105 —108 xd bs | Ж 
21,000 SERBIEN and лее Electric, Ord. à O 5 12% |10% s 10 — 11 10 — 11 s e 
90,000 do. do. 4% Debenture Stock .. | Stock ы us vs 101 —104 100 —108 xd Es s 
110,000 ondon E Electric Supply Corporation, Limited, Ord. ja 8 s 228 i 12— 51 1 ys ae 
49,840 Do. do. do. 6 % Pref. ; b 5. d б» 5— 5 — 6 O vi 
250,0001 Do. do. do. 4 96 1st Mort. Deb. Stock Red Stock МР 2s ae 96 — 99 97 —100 97 ie 
100,000 Metropolitan Electric Supply, 1 1 to 100,000 . 1 А 10 6 96 64% " 17 — 18 164— 173 17,4 17} 
220,0001 Do. do. 44% lst Mort. Deb. Stock m РА $a ee 3s io 107 —112 107 —112 (x | es 
950,000! р. до. 15 Mort. Deb. Stock Lus s .. | Stock » Vs M 98 —101 98 —101 $e is 
10,859 | Notting Hill Electric Lighting es on o | 9 [DS 6%] 14 — 15 14 — 15 1 
40,000 St. James’ and Pall Mall Electric 2 Light, Ord. . 5 144 143% | 144% p 19 pom 19 15 | и 
20,000 Do. do. 7 % Pret,20,081 to 40,080 b 7 96 7 96 ^» ur. X^ "Aa 
150,000: Do. do. ao 83% Deb. Siock Red .. | 100 i 
12,000 Smithfield Markets Electric Supply, Ord. m b x | 
50,0001 do. 4% Deb. i oe - vs 100 x 
65,000 | South podus Electricit Supply, Ord. - ; v TE 
80,000 | Urban Electric Supply, rd. Be i m xs ME Б 5 
80,000 Do. do. 5 % Cum. Pret. m RA "m R АР 5 
110,000 Westminster Electrio Supply, Ord. Р z 5 b 
28,141 Do. do. 6 % Cum. Pref. . 5 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, February 4th. 
. CHEMICALS, &o. This week. | Last week. Пос. or Dec. METALS, &о. (continved). This week. Last week. Inc. or Dec. 
а Acid, а e .. percwt. | JE 5 | X g Copper Sheet ee " .. рег ton £61 £61 a 
a „ " a .. per cwt. 22J. 22 / 9 „ Rod. v e: .. per ton £61 £61 x 
а, ON asp АЕ is .. рег смі. 82/- 82/- А е „ (Electrolytic) Bars .. per ton £59 £59 РА 
a „ Bulphuric .. bs .. per cwt. 5/6 5/6 e 7 ст Sheets .. рег ton £73 pi Vs 
a Ammoniac, Sal S perewt. 42/- 42/- ; e 5 #9 Коа .. per ton £63 zis 
2 Ammonia, Muriate (orystal) .. perton £83 10 £83 10 | is е H.C. Wire per lb. 2 " 5 
.. рег ton £90 £30 js S Ebonite Rod" s - .. per lb. 25 
d Bleaching powder .. єє .. рег ton 44 10 44 10 . АИ Sheet... sa .. per lb. ix 
a Bisulphide of Carbon .. .. per ton £15 i £15 А ^ German Silver Wire  .. .. per lb. A | ү ae 
a Borax.. is a 8275 .. рег ton £18 £18 е k Gutta-percha fine. s .. per lb. x 
a Benzole (90 95) m" ca .. per gal. ql- 7/- ; h India-rubber, Para fine .. .. per lb. Bett to 8/78 s to 9/9 dec. 
a » (50/90 %) .. us .. per gal. ae 5/6 " $ Iron, Charcoal Sheets  .. per ton is 
a Copper Sulphate .. ws .. per ton £19 10 £19 10 к i „ Pig (Cleveland warrants) per ton 1 4% 2d. dec. 
a Lead, Nitrate " sa .. per ton £24 £24 ; í ,, Forgings, according to size per ton From 11 From £11 " 
a „ White Sugar ane .. perton ' 281 | £31 | А i ,, Scrap, heavy .. per ton 47/6 to 50/ | 47/6 to 50/- ee 
а „ " Гера > ня .. per п T ui | . | 4 ,, Wire, galvanised No.8 .. per ton РТН 10 T 5 vx 
a Methylated Spirit . per gal. / ' ё | to 
a Naphtha, Solvent (90% at 160 C). рег gal. 355 | 5/6 E g Lead, EnglishIngo& .. .. Per ton | 211 12 6 to £11 15; *. OA: dec. 
a Potash, Bichromate, in casks .. per lb. Sd. 8d. n g ss Sheet Vs .. per ton £18 £18 ʻi 
a i Caustic (15/8094). Р .. рег ton | £24 | £24 i m Manganin Wire No. 98 . .. per lb. 8 / 8/- T 
a „ Bisulphate .. —.. per ton £35 | £935 | { g Mercury... .. perbot. £8126 | £8 126 3 
а Shellac a .. рег смі. 125/- 125/- é d Mica (in ginal cases) small .. pert. | 34. to 9d. 8d. to 9d. ae 
a Sulphate of Magnesia s .. per ton | £4 10 £4 10 d „ ii „ medium per lb. 1/9 to 2/9 | 1/9 to 2/9 А 
а Sulphur, Sublimed Flowers . рег ton &6 5 £6 5 d large .. per lb. 8/8to 7/3 | 8/3 to 7/3 А 
а i Recovered 5% .. рег ton £5 10 &5 10 ж» p Phosphor Bronze, plain castings per lb. | 1144. to 1/2! 114d. to 1/2 .. 
а 11 Lump. T .. per ton £5 £5 1% p s rolled bars & rods per lb. lf. tc 1/8 1/- to 1/8 es 
a Soda. Caustic (white 70 © .. perton £10 15 £10 15 M р " Mp sheet perlb. | From 1/2 | From 1/2 . 
а „ Crystals : .. рег ton £8 £3 oe 0 platinum e per oz. £4 £4 ; 
а „ Bichromate, casks. . .. per lb. | 24d. 24d. | э p Bilicium Bronze Wire . per lb. 9d. to 1/- | 9d. to 1/- А 
i Stee., Magnet, acc’d’ g to desc" p n per ton £58 £58 " 
METALS, &c. 1 „ „ in bars . = n T 
b Aluminium Ingots, in ton lots . per ton £148 £148 T g Tin Block .. .. .. per ton { 4 412 | to £i] | 5399 
b з Wire, in ton lots .. perton £224 £224 ЯЯ 9 „ Foil .. рег lb. 1/6 1/6 .. 
b Sheet, in ton lots .. perton £191 £191 ‘ |! п „ Wire, Nos. 1to 16 . per lb. 174 | 174 m 
р Babbitt's metal ingots . per ton | £40 to £180 £40 to £180; à | p White Anti-friction Metals— .. 
е Brass (rolled metal 2" to 120 basis per lb. 64d. : * White Ant’’ brand per ton | £86 to £60 | £36 to £60 .. 
€ „ Tube (brazed) д per lb. А E $ j Yarns, 2/10s Grey Cotton, on sp'ls per lb. 7d. d. 
6 ^ „ (solid drawn)... per lb. 54d. : "NEP ea. Flax. .. per lb. А i T 
e „ Wire, basis.. .. . per lb. 62d. | eic. : j „ B ply 10 lbs. Russian .. per lb. 4 ў 4454. э 
с Copper Tubes (brazed) .. per lb. ҷа. Had, Д „ 10 lbs. Russian, віп е .. per lb. , 48d. T 
c „ (solid drawn) .. per lb. 83d. А : j » 180 Ibs. Jute rove per ton 411 #11 
9 Соррег Bars (best selected .. per ton £67 | 1 ке BE k Zino, Sh't (Vieille Montagne bnd. ) per ton £28 10 £23 10 m 
ч Мет овоог & Со. "m | / Indis-Rubber G.P. and Teleg. bo m | k Messrs. e ML 
e Britis uminium Co., а А 9 Messrs. James & 8hakspeare. (Co., А т Messrs. отет 
Quotations < c Messrs. Thos. Bolton & Sons., Ltd. | Quotations < h Messrs, Edward Till & Co. Quotations < n Messrs. P. Ormiston & Sons. 
supphed DY | a Messrs. Е. Wiggins & Sons. supplied Оу | € Messrs. Bolling & Lowe. supplied DY | 5 Messrs. Johnson, Matthey & Cad Г 
e Messrs. Frederick Smith & Co. j Messrs. Walter H. 5 & о Ltd. The ini didus Bronze come. 
TRAFFIC RECEIPTS. 
Receipts for Miles : | Receipts for Miles 
Week the week. Total to date. open. Week | the week. Total to date. орев. 
Company. —————|—————— ——— 3 Compan FTT 
ending Am 't. Ino. or mut. Ino. or This! Last ‘= ж: ending | Am'nt, Ino. or Алл, | Ino. or This Lest 
deo. deo.“ year. year. à deo.“ dec.“ year. уеаг. 
"0 — Án À 
& r=] 
Blackburn Corp. Trys. .. Jan. 20 608 | + 79 | 85,608 + 1.968 134 | 154 = BELT. со. (continued) — £ |e! & | 
Dk ol and ‘leetwood » 9l 200 M 55 825 | + 8 Bouthport Jan. 28 184 | + (8 660; + 263 | 
tol Trys. & Car. Co. „, 80 4.196 | +851 — & воші Staffordshire .. |  :8| 601 —102 2.04 — 93.8 21 ? 
British Elec. Trac. Co. :— | 9 Swansea .. T e| n 28 397 | — 13 1,411} + 62 | 
Barnsley District ..| „ 28 144 — 418 M PUE Е Taunton . eo lo. 8 46 |— 5 158 — 94 = 
Devunport „ 23] 864 | — 84 1.231 — 156 5 | 5 88 Tynemouth .. ..| „ 28 182 — 7 614 — 250 9) 8 
Dudle — Stourbridge. . А 23 641+ 1 2,090 | 4 44 | 1 1 эг eston -super - Mare.. „ 21 19 == 67 f 9) — 
Gateshead „ k8| 756 7128 2,562 4 440 1 2 8 Wolverhampton Dist. ,, 28 301 | +145 996! 4 533 10% X 
Gravesend—Northfleet „ 28 149 — 534 — — 4 Central London Railway „ 81 7,004 | +820 34.676 + 1,796| 6 6 
Greenock—P1. Glasgow » 28 858 | — 15 1.294 | + 54 7 74 F City and B. London 283. Feb. 1 | 8,815 | +294 | 16,993 | + 1,916 ef 6 
Hartlepool - ae » 43 198 | + 2 665 | + 70 Doncaster Corp. T 0 — — — — — = 
Kidderminster.. — ..| 28 90 | + 4 909 | + 6| 4 454 9 Dover Corporation "rye. Jan. 81 169 | + 5 718 — 40 8 8 
Merth fer. „, 23 | 153 | — 88 510 — 104| 8 | 8 4 Dublin United Trys. ..| „, 0 4.229 | 4496 17.900 + 275 4 | 
Middleton "T d » #8 207 — 158 — 84 — g East Ham Tramways .. „ 31 476 | +181 | 15,641 | + 3,58 6 | 
Oldbam—Ashton ..| „ W | 492 | 4 48| 162|+ 99 8 | 8 8 Glasgow Corp. Trys. ..| „, 24 11,629 | +989 415,909 2.01 63 : 
Poole .. .. „ BI 215 | + 40 690| + 76 Liverpool Overhead Ry. Feb. 1 | 1,416 | +144 | 7.509 + 42| И 
Potteries co o| n 28, 1,480 | +133 | 4,730) + 182 +  Newoastle Оор, . . Jan. 81 | 8,055 | — — — |% | -= 
Rothesay.. |. n) » B| 2 7 2 147 7 87 — — Sunderland Corp. Feb. 1 1,014 | +98] — — mmn 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


- 


| ON ELECTRONS. 
By Sm Отлукв Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 119.) 


PART III. 


DETERMINATION OF SPEED AND ELECTRO-CHEMICAL EQUIVALENT 
OF CaTHODE Rays. 


Tun curvature of path produced in cathode rays by a transverse 
magnetic field, or the amount of rotation produced by a longi- 
tudinal magnetic field, constitutes an evident mode of attacking 
the problem of estimating their velocity. 

If the velocity is constant and the magnetic field uniform, the 
curve into which the beam is bent will be a circle, and its course 
can be readily traced eitber directly, after Crookes's manner, by 
letting it graze a phosphorescent substance, or indirectly by inference 
from the position of a linear target placed so as to catch the de- 
flected rays. 

Consequently there will be no difficulty in determining the radius 
of curvature r; and the theory is the simplest possible, nothing 
more than stating that the magnetic force H, acting on tbe current 
element e и, is the necessary deflecting or centripetal force, m w?/r 
required to overcome the mechanical inertia of the particles; . e., 


m и? 
r 


or the ratio e/m is to the velocity of the particles as the curvature 
of their path is to the intensity of magnetic field which curves it. 

The two factors on the rigbt of this equation are directly measure- 
able (и being conventionally ignored as usual, or, wbat is a better 
mode of expressing it, measuring H as induction density instead of 
as intensity of field), but the two factors on the left are both 
unknown, bence neither can be determined by this means alone: 
an assumption must be made about one or other of them, or else 
another independent kind of experiment must be made. 

Assume, аз many experimenters did, that u is a velocity аррго- 
priate to atoms flying in к gas of ordinary temperature, then the 
value of ¢/m comes out not so very far discrepant from the usual 
ionic value measured in liquid electrolysis, viz., 10* c.g.s. Or con- 
versely, assume the usual ionic or electrolytic value for this ratio, 


= u e u m, whence (%) u = рит; 
е 


and the cathode ray velocity comes out something quite appropriate 


to atoms of matter. 
This, however, is a trap. There accidental coincidences may 


retard progress in a most serious manner, for they satisfy the mind 


and deter people from investigation. It is almost impossible to be 


completely on gaard against them, and they are usually accepted | 


until a more thorough qualitative acquaintance with the subject 
leads to an instinctive feeling that somethiug is wrong somewhere. 

So it was in this case, the long free path and the penetrating 
power of the cathode rays kept insisting that they were not really 
atoms of ordinary matter: a truth which both Lenard and Crovkes 
had instinctively grasped, in spite of much criticism and valid 
arguments the other way; so in 1897 J. J. Thomson made а much 
mere serious attack on the position. 

He arranged that the magnet should deflect the rays into an in- 
sulated hollow vessel, connected with an electrometer and a known 
capacity, so that the aggregate charge of the cathode ray particles 
collected in a given time could be measured by the rise of potential 
observed. He also arranged that inside the hollow vessel they 
should fall upon a thermal junction of known heat capacity, con- 
nected by very thin wires to a galvanometer (acting therefore as а 
calorimeter), so as to measure their aggregate energy. 

Thus he could make the following simultaneous determinations :— 


Ne = 
Nb тий = ү 
uu = u Kr. 


In these three equations there are four unknown quantities, but 
one pair can be treated as a ratio, and another, N, can. be elimiuated, 


and thus we get— 


2 w 
м =- - А 
он” 
Q 3 
mie = -— - HT. 
/ 2W ш ) 


When these brilliant measurements were actually made in the 
laboratory the material nature of cathode rays was, if not actually 
disproved, at all events rendered highly improbable; for their 
speed was found to be of the order 10,000 miles per second, or 
even as high as 4'; that of light in a favourable case, being always 
of the order 10? c.g.s., while the electro-chemical equivalent was of 
the order 10-7 c. g. s., or about +,;5th that of hydrogen. 

Changing the kind of residual gas in the tube, and changing the 
electrodes, made no difference to this last value. The cathode rays 
were evidently independent of the nature of the matter present: an 
exceedingly momentous fact. If they were matter at all, they 
appeared to be matter of some fundamental kind independent of 
the distinctions of ordinary chemistry. Their velocity, however, 
depended on the potential difference between the electrodes, in a 
way that suggested that they were really projectiles urged by the 
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potential gralient acting along a given length of path. They wero 
propelled by the cathode through an aperture in the anode, and 
the measurement of their speed was made in the tube beyond the 
anode, where they were travelling by their own momentum. The 
distance apart of anode and cathode did not, and on the projectile 
hy pothesis ought not to, affect this speed ; for though the potential 


gradient is steeper when anode and cathode are put close together, 


the length of path during which the particles are subject to it is 
diminished by a compensating amount, so that the velocity is 
theoretically independent of the distance between the electrodes, 
as long as the total difference of potential is maintained ; 16 is the 
absolute difference of potential that determines the speed. But 
manifestly if the electrodes are too close together it may be diffi- 
cult to secure a high difference of potential between anode and 
cathode, since they may spark into each other outside the tune; 
and if there is much residual gas in the tube it will likewise be 
difficult to maintain a high potential difference, because that 
residual gas, under the influence of the cathode rays, will conduct. 
Consequently the best speeds are obtained at high vacuum ; and if 
the density of the residual gas inside the tube i8 constant, the speeds 
will be constant. The nature of the electrodes makes no difference, 
unless they give off gas or otherwise make it diffücult to maintain 
the required potential difference. 

Although the speed of the particles in cathode rays was thus 
found excessively great, their energy was only moderate, and their 
aggregate mass therefore excessively minute; their aggregate 
electric charge, however, was considerable. They were able to raise 
an electrical capacity of 1:5 microfarads several volts, sometimes as 
much as 20 volts, in the course of a second; and in the same time 
they might be able to raise a calorimeter, whose heat capacity was 
about 4 milligrams of water, by 2° C. Nevertheless their mass was 
во small that it would have taken 100 years to collect a weighable 
amount, and then only about one-thirtieth part of a milligram. 
They travelled with a velocity 100,000 times greater than the 
speed of rifle bullets, and represented the greatest velocity up to 
that time observed or even now known in matter, if matter they 
were; and the electro-chemical equivalent, instead of coming out 
in accordance with that observed in liquids, came out some 1,0C0 
times smaller; that is to say, the charge associated with each 
particle of the cathode rays seemed 1,000 times greater in pro- 
portion to the mass than the cbarge associated with an electro- 
lytic ion, even of hydrogen. . 

If the flying particles were really atoms, there was no escape 
from the certainty that they were extraordinarily highly charged 
atoms; but if,as seemed more likely to the instinct of most of 
those who worked at the subject, the charge on the flying particles 
was the same as the charge possessed by an atom in electrolysis, 
then, assuming that the experiments were correct and correctly 
interpreted, there would be no escape from the conclusion that the 
mass associated with the ionic charge in cathode rays must bs 
а thousand times smaller than the mass of a bydrogen atom ; in 
which case the cathode projectiles might conceivably be the 
detached and hitherto hypothetical individual electrons or atoms of 
electricity themselves. It would be extremely rash, however, to 
jamp to such a far-reaching conclusion on such comparatively scant 
evidence. The evidence must be confirmed by other departments 
of Physics or by other determinations based on a different method ; 
and they must be further scrutinised in the light of the magnetised 
radiation phenomenon observed by Prof. Zeeman of Amsterdam. 
We will first describe a determination made by another method, 
and then some striking measurements applied to phenomena which 
belong apparently to other departments of Physics. 


ЕСАТНЕВ MiasuREMENIS OF CaTHODE Ray VELOCITY AND m/e 
Ratio ву AID OF ExEectRostaTio DEFLECTION. 


Another and perhaps simpler method of determining the two 
quantities и and w/e was also employed by J. J. Thomson, viz, by 
deflecting the same rays both electrostatically and magnetically ; 
by introducing a pair of supplementary electrodes, one above and 
one below the course of the rays inside the vacuum tube, and con- 
necting them to the poles of a low potential battery, a few storage 
cells for instance, thus obtaining a vertical electrostatic field at 
right angles to the cathode rays. At the same time a magnetic 
field, produced by lateral magnet poles or by the lines of force due 
to an electric current in a circular ring, could be arranged at right 
angles to-both the other directions; and thus the electrostatic 
detlection could be compared with, or used to neutralise, the mag- 
netic deflection. 

Let the cathode rays be received upon a needle-point covered 
with phosphorescent material and movable up and down іп а 
measured manner; then the deflection of the rays can be observed 
by reading how much the needle has to be moved in order to catch 
a narrow beam which has travelled through a length / of either 
an electric field of strength E, or a magnetic field of strength н. 

If и is the original velocity of the ray particles, travelling at right 
angles to both the deflecting fields, either of them will have a time 
lju in which to act; and in that time an extra component w wil! be 
caused in the direction of the electric force, or perpendicular to the 
direction of the magnetic force, such that the rate ot change of 


momentum of each particle will be yo — Ecintheone case, and 


= Heu in the other; wherefore the detlection will be 


w e El, th 
= „ = m u in the опе case, 
e HHL, 
and - in the other. 
7%, u 


Hence if in the actual experiments the two kinds of deflection be 
made equal, by adjusting the relative proportion of the two fields, 
we get simply— 


E 

x 
* l u? н? 
an ce 65 


lius method, when applicable, appears to give fairly accurate results; . 
and the outcome of the measurements is that when Н or СО, or air 
is in the tube— Е | 


u = 20r3 x 10? centimetres per second, 


and = from 1*1 to 1:5 x 1077 0. g. 8. units. 


The chief difficulty about this mode of experimenting is caused by 
the fact that the ionisation of residual aif in the tube causes it to 
become a temporary conductor, and so to screen the flying particles 
from most of the electrical influence. There is no guarantee that 
they feel the full effect of the electric field which is ostensibly being 
applied; indeed it is not easy to let them feel any of the effect. 
It used to be thought that they were not susceptible to electrostatic 
action at all,and this was often adduced as an obvious argument 
against their being electrically charged particles; but fortunately 
Thomson soon surmised the cause of this masking of the simple 
effect to be expected, and succeeded in showing that with high 
enough vacua and other precautions the screening ionised atmo- 
sphere could be removed, and the electrostatic deflection metrically 
observed. 


DETERMINATION OF ELECTRO-CREMICAL ÉQUIVALENT IN THE CASE 
oF ELECTRIC LBAKAGE IN UrTBRA-VIOLET LIGHT. 


The ваше ratio of m: e, or a ratio of quite comparable magnitude, 
is obtained from phenomena which at first sight appear to be 
distinct. 

One of these phenomena is the effect of ultra-violet light in dis- 
charging negative electricity from a clean metal or other surface; a 
phenomenon the investigation of which was begun by Herts, and 
continued especially by Righi and by Elster and Geitel. (See one 
of the appendices to Signalling without Wires,” published by the 
Electrician Co.) If ultra-violet light, whether from a spark or from 
a flame, fall upon a negatively electrified surface, then in general 
there will be a leak of electricity from that surface, which electricity 
can be received by any body placed opposite the illuminated one, 
and can be used to charge an electrometer of known capacity, and 
so be measured. The writer has made very many experiments in 
this subject, which, however, have not yet been published. Now 
Elster and Geitel made the notable discovery that the introduction 
of a magnet affected the rate of leak, according to the direction of 
ite lines of force. This phenomenon suggested a magnetic deflection 
of the lines of leak, which were shown by Righi to be singularly 
definite trajectories, and indicated that the leakage was due to the 
bodily propulsion of negatively electrified particles analogous to the 
cathode rays. A vacuum is not necessary to observe the effect, but 
in a vacuum the effect is more prominent and more accurately 
measurable. The difference between this case and an ordinary 
vacuum tube case is that there is no great E. M. F. or gradient of 
potential applied, there is accordingly nothing of the nature of a 
disruptive discharge; and in fact there is no leak at all until by the 
stimulus of the presumably synchronous vibrations of ultra-violet 
light the molecules are thrown into a state of agitation, and the 
attachment of the negative charge, or of some negatively charged 
corpuscles, thereby loosened. 

Two things are necessary to get the particles away from the plate; 
they must be loosened by tbe impact of ultra-violet light—the direc- 
tion of polarisation of this light having a very decided influence— 
and the surface to which they cling must likewise be negatively 
charged, so as to repel them. Neither light alone nor electrification 
alone will produce the effect; co-operation is necessary. 

J. J. Thomson devised a most ingenious method of carrying out 
this experiment in a metrical manner, and of deducing from it the 
electro-chemical equivalent of the charged particles, that is to say, 
the amount of matter which each contained compared with the 
electric charge which each carried. To this end he employed the 
usual arrangement of a small negatively charged zinc plate on which 
ultra-violet light from a distant arc lamp could shine, through 
quartz, and also through a parallel piece of wire gauze connected 
with an electrometer. The distance between the zinc plate and 
the metallic gauze was variable, and the experiment consisted in 
observing how much electricity reached the gauze from the nega- 
tively charged plate, under the influence of light, first without, 
and then with, a magnetic field of measured strength applied cross- 
ways to the region between them. 


( To be continued.) 


GAS ENGINES FOR ELECTRIC LIGHTING. 
By Mr. GRAHAM. 
(Paper read at the Birmingham Local Section.) 


In opening his paper the author explained that it was quite unpre- 
tentioue. He said that the ordinary industrial type of gas engine 
failed for electric lighting purposes, whether the dynamo were 
direct-coupled or belt-driven, by reason of the excessive variation of 
speed between full and half loads. 
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For continuons-currént generators, the gas engine could be so 
modified as to give perfectly satisfactory resulte, but for alternating 
currente no gas engine had yet been designed — so far as was common 
knowledge—which could be said to give even moderately satisfac- 
tory resulte, and the uneconomical expedient of driving gas engines 
in iparallel had to be resorted to in such cases. The requirements 
were very exacting, the limit being a variation of speed of only one- 
half per cent. under varying loads. 

In the ordinary gas engines the speed variation might be 74 per 
cent., and yet be uunoticeable by reason of the reduction of speed 
through the secondary and tertiary motion shafts, but in engines 
supplied for electric lighting purposes—he then spoke of continuous 
current plants—such a variation would tend to largely increase the 
amount of acrid correspondence addressed to the engine makers. 

With a reasonable increase of speed between engine and dynamo, 
if belt-driven, or by an efficient elastic coupling, if direct-coupled, 
the speed variation might be kept within 1j to 2 per cent., and 
under the maximum limit the lights would appear quite steady 
and might be considered satisfactory. 

In adapting an industrial type of gas engine for electric lighting 
purposes, the designer naturally first attacked the fly-wheel problem. 
He would find that the fly.wheels were usually too light or too 
small in diameter, either conclusion amounting of course to the 
same thing as the other. 


The diameter of the fly-wheels on an ordinary gas engine bad - 


been usually a matter of convenience more than one of calculation. 
The distance between the centre of the crankshaft and the ground 
line, made up usually by the cast-iron bedplate resting on a s'ab of 
stone placed on the top of the concrete foundation, was sufficient to 
afford easy access to the parts under the cylinder jacket such as the 
exbaust valve, exhaust valve adjustable spring shackle and relief 
water cock (the latter for use in frosty weather). Unless two wheel 
pits be sunk (in which practy e there was an element of danger) the 
diameter of the fly-wheels ſ vas, therefore, fixed by other details of 
design, allowance being mac) for a clearance of about 1 in. between 
the periphery of the wheel &nd the floor. 

For electric lighting purpores it was necessary (1) to increase the 
weight of metal in the rims of the wheels; or (2) to increase the 
diameter of the wheels ; or (3) to increase both weight and diameters 
in moderation. 

To increase the diameters alone would be the most preferable 
method since the weight required in the rims varies inversely as 
the square of the diameter, but this enlarging of the wheels was 
checked by the periphery safe velocity limit before a sufficient 
increase was attained. To increase alone the weight of the rims 
would be to also increase the cost considerably, and at the same 
time decrease tho mechanical efficiency of the engine by the 
increased inertia to be overcome. The most convenient method 
was, therefore, to increase the diameter of the wheels until the 
periphery of each attained a velocity of 85 ft. per second, and then 
to add the required weight to the rims. In practice, however, it 
was found that the addition of weight to the wheels necessitated a 
crankshaft of stronger proportions, which again required larger 
bearing surfaces in the journals. With new wheels, new crankshaft, 
new brasses, and in consequence a new bedplate, the ordinary gas 
engine was, to all intents and purposes, a new engine, and it was 
doubtful whether it would not be cheaper and better to re-design 
the engine altogether from another standpoint. Having perforce 
to resort to the wheel pit«, there was no longer any strong incentive 
to keep the two fly-wheels, and so in practice it was found prefer- 
able to build engines for this purpose with only one large and heavy 
fly- wheel], the additional bearing surface being provided by an extra 
bearing in the pedestal form. ‘The most suitable arrangement was 
for the fly-wheel and pit to be placed on the left-hand side of the 
engine, thus removing & source of danger to the attendant, who was 
entirely occupied with the right hand or lay sbaft side, whereon are 
to be found the timing valve, speed governor, main lubricators, self- 
starter, half compression lever, and all cams and rollers. The second 
point of difference between the low and high speed engine is in the 
form of balancing the crank and connecting rod. On the low speed 
engine the counterbalance is invariably cast under the rim of fly- 
wheel, but for accurate balancing this method cannot be considered 
as efficient as the direct counterbalance studded to the crank web, 
and rotating at the same radius as the crank pin, the centre of the 
weight to be counterbalanced. : 

In hotels, private houses, hospitals, and even in many business 
concerns, comparatively undistuib.d silence is a desideratum. For 
this reason it was not always advisable to rely on air silencers and 
— patent or otherwise—exbaust mvfilers, but it was better to place 
the engine, and, in fact, any macbiuery, in a separate out building. 
In such cases the main gas cock in the outbuilding might be operated 
from the main building by a switch, the details of which were then 
described. 

The arrangement obviated a regular visit every evening to turn 
off the gas, but the ignition apparatus as ueually fitted on gas 
engines was stilla source of possible annoyance. He did not say a 
regular source of annoyance, for such was not the case, but whether 
a common iron ignition tube, a Hacknum metal ignition tube, or a 
fireclay or porcelain tube were used, one was always subject to 
their failing at an une moment. Notwithstanding its 
occasional failings, the fireclay or porcelain tube was, for many 
reasons, the most satisfactory. It could be heated sufficiently to fire 
the initial charge in less than two minutes, only requires 2 to 3 cb. ft. 
of gas per bour passed through a Bunsen burner to remain incan- 
descent, and two out of three would last for months with fair 
treatment, but even its warmest admirer must confess that it was 
liable to end its career without a moment's warning, and so he went 
back to the occasional failure which might occur at an extremely 
trying time. To prevent these stoppages, it oocurred to him that the 


tube might at the very moment of ending ite career at least perform 
one parting act of grace before reaching its final stage of disintegra- 
tion. In brief, the engine was fitted with an electric sparking ignition 
plug as an emergency standby. The porcelain ignition tube 
supported a lever, on the collapse of the porcelain tube the lever 
fell through an arc of 15°, and in doing so drew over a switch and 
completed the emergency circuit, and the engine continued as 
before, only the form of ignition being changed. The lever in 
falling also dropped an ignition valve retainer, which kept this 
valve on its seat, and so prevented a leakage which would otherwise 
have been sufficient to cause the engine to stop if under full load at 
the time, and turn out the Bunsen burner. It also performed a 
third function in starting an alarm bell placed in & convenient spot 
in the house, which might be of course immediately switched out 
of circuit, but not before it had given its message from the engine 
room. The apparatus was placed on the table for inspection at the 
meeting. 

He thought it to be unnecessary to say that no reciprocating 
bearing should be fitted to an engine without some means of 
adjustment to compensate for wear. Yet it must be confessed that 
few gas engine makers consider it necessary in the case of the croes- 
head pin. He spoke of the pin connecting the small end of the 
connecting rod to the piston, the whole force of the explosion was 
borne by this pin, and a bump was bound sooner or later to be 
heard, generally after the short guarantee had expired, and a new 
pin was then necessary. The splitting of the pin and the insertion 
of a piece of a paper as packing he rejected as an unmechanical 
means of adjusting a machine, besides lowering the strength of the 
pin itself. If it were argued that the pin was twice the necessary 
strength before being split, it was evident that the piston was un- 
necessarily weighted by such a design. This detail was of par- 
ticular importance to electric light machines, because as the jar at 
each explosion was far more likely to cause annoyance to their 
purchasers than would be the case with engines employed to work 
a Massey hammer or a battery of stamping machines. 

Much annoyance was often caused on engines required to run 
long hours without attention, by the faulty design, or bad arrange- 
ment of the automatic lubricators. It is surprising that the revolving 
dipper type of mechanical lubricator has enjoyed such widespread 
—almost universal adoption—for it cannot be considered either an 
economical or even moderately able serviter. In the first place, if 
it were more than half filled, the oil would find ite way through the 
lubricator crankshaft bearing and trickle down the belt working 
from the cam shaft on to the lubricator pulley, and if too geverously 
filled, it would entirely empty itself, siphon like. In the second 
place, when it was half filled to ite safe limit, it delivered an all 
but constant stream of lubricant, but as the level of oil in the basin 
became lower and Jower, eo the quantity of lubricant became less 
and less, aud it followed that it either delivered a great deal too 
much when first started after replenishment, or elge a great deal too 
little when the oil became low in the basin. The other lubricator 
on the table showed a method which he considered superior to that 
just described. Instead of a crank at the end of the shaft, a 
cam was fitted. The shaft beariug was, therefore, capable of being 
put at the top of the basin, and a basin of the same size would 
therefore contain a third more storage in the latter than in the 
former. The cam at the end of the shaft rais*»d a valve, and the 
lift of the valve was adjustable to suit the speed and proportion of 
working strokes of the engine. The quantity cf oil passed was 
exactly the same whether the basin were nearly full or nearly 
empty. 

Mr. Grabam then turned to a very important point, viz., the gas 
consumed per horse-power-hour. It had often happened that a 
moderate priced engine with a guaranteed gas consumption of 16:5 
cb. ft. per brake-horse-power had been rejected in favour of one 
20 per cent. dearer with a gas consumption of half a cubic foot 
less per brake-horse-power, without ascertaining the fact that the 
first guarantee was on a gas of about 550 B. Th. U., while the latter 
was on a gas of 700 B.Th.U. The advantage was, of course, entirely 
on the side of the moderate priced engine. The exgineer who 
made the selection was not seriously to blame for the error he 
made, judging him in comparison with his class. He could not 
implicity accept the statements of either of the rival engine makers, 
for both wnreservedly denied and contradicted all that the other 
had said—as was their usual foolish way. He could not learn much 
from the gas department for they were unwilling to give the 
infcrmation desired. Tiis was not a small matter, but one of the 
greatest importance to gas engine users, whether the engines were 
used to provide the motive power for generating electric light, or 
were cuployed to drive machinery of another kind, and yet the 
consumers using the coal-gas as fuel more than an illuminant, are 
content with the knowledge that the gas was of about 16-c-P. As 
they were well aware, the photometric value of & gas bore no fixed 
relation to the califoric value of a gas. Two gases both of 16 candle 
(illuminating) power might be capable of differing as much as 25 
per cent. in their respective average calorific (heating) powers, but 
this was not all, for gas taken from the same mains might vary 
another 25 per cent. within a few hours. А gas of 14 C.P. might be 
equal for use in an internal combustion engine to a gas of 17 С.Р. 

Considering the large number of gas engine users in every 
mavufacturing town, it was most surprising tbat in a supposedly 
scientific age, the calorific value of municipal gases did not rcceive 
more attention that was actually devoted to it. 

The matter was one of the utmost importance to electrical 
engineers, because the price per electrical unit thus generated 
depended mainly upon the price per calorie consumed in the prime 
mover. Some day the consumer would awaken to this fact, and a 
calorific standard would be jnsisted upon instead of the present 
photometric standard. 
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Some stioging remarks concerning the quality and price of 
Birmirgbam gas were then made^by the autbor, wbo drew com- 
parisons between it and Manchester City gas. Whereas the latter 
cost 28. per 1,00? cb. ft., in Birmingham thev had to pay 28. 3d., 
while tbere was & difference of calorific value of 25 per cent. in 
favour of Manchester. These figures were sufficient to show that 
the state of affairs in Birmingham was far from satisfactory, and he 
hoped that the engineers present would note them. 

A description of Junker's calorimeter and Mathot's indicator then 
followed, and numerous diagrams and slides of small gas engines 
used for electric lighting purposes were shown. 


DISCUSSION. 


The discussion was opened by Mr Henry Lea, the chairman. 
He thought that Mr. Graham was rather contradictory at times. 
He (Mr. Lea) had found no difficulty with the gas engine when 
proper fly-wheel arrangements were made, and be failed to follow 
the author in the allusions to fly-wheel proportions. He cited the 
case of a Westinghouse gas engine in the district driving an alter- 
nator satisfactorily, and tbought that gas engine makers must 
follow the example of some engineers and build vertical gas engines. 
He suggested the fly-wheel of the disc pattern, which жаз lighter 
and cheaper than the ordinary wheel, giving the same momentum 
and requiring no outer bearing. He was glad to see the speeds 
increased, and thought that was а line of development. As for the 
author's remarks about noise of exhaust gases he (Mr. Lea) had 
fixed six exhaust boxes as fitted bz Crossley Bros., во that the gas 
came out at right angles in each box to the admission pipe, and 
found it most effective. For small plant it was an axiom to put in 
& storage battery, and therefore there was no need for obtaining 
switch devices for shutting down at night if the engine were in an 
outhouse. Batteries were bighly objectionable, but they were 
also very necessary evils for small lighting plants. He sdvocated 
electrical ignition and the sbandonment of the porcelain tube 
altogether. Мг Grabam's remark: about re volving dippers did not 
at all agree with his experience of them. He attributed the fall in 
calorific value of Birmingham gas to the introduction of water gas, 
and gas engine users were only getting. abcut 93 per cent. of power 
for the same money that they used to pay before water ga« was 
introduced. It was most important to state the calorific value of 
the gas used when tendering for an engine. 

Prof. BuBsTALL said that he thought Mr. Graham would not 
mind him saying that he had heard a good deal about many things 
that evening, but not much about gas engines for electric lighting. 
Perhaps the author bad assumed tbst the construction of such 
engine was perfectly well known to all present. As for the state- 
ment that little improvement had been made in the last year, he 
(Prof. Burstall) had learned more іп the last year than ever he had 
for many years before. Immense progress had been made, aod they 
knew & good deal more now than previously. For example, the 
introduction of the Kórting, the Westinghouse, the great engines of 
Deutz and John Cockerill had all come on immensely in the 
last two or three years, while in this country, several very large 
engines bad been put up and a great amount of experience bad beea 
obtained. The rea'ly interesting problem for the future was the 
construction of medium engines from 40 to 200 н.р. and from 250 
to 1,000 н.р. for electric lighting. Не bad recently seen plans for 
а 1,000 R. P., and one well-known firm was prepared to guarantee 
an engine of 2,000 н.р. All of these were for electric work, and 
embodied many principles not found in small engines. "The intro- 
duction of the multi-cylinders for power above 250 н.р. was in 
order to get better speed regulation. If gas engine makers wished 
to obtain any share of the work from consulting engineers for 
central stations, they must use four-cylinder engines to give nearly 
an even turning moment. No engineer would look at a large 
engine unless be were confident that the speed regulations did not 
depend upon the fly-wheel. In the larger sizes it was necessary to 
water-cool the exhaust valves. Electric ignition was compulsory, 
the principle being that called the magneto; tbe igniter points 
being soft iron, fresh points could be put in without stopping the 
engine. In that way a large engine had been made to run for 80 
days without stopping. 

Mr. J. C. VaUDREY was rather disappointed with the paper. He 
had hoped to hear more about tbe large power gas eugine, and 
there was no doubt that there was a field for this type of engine for 
large power stations. He hoped that they would have a paper on 
this subject later in the session. 

Mr. Ст.оссн spoke of the evil effect of the synchronising current 
surging between alternators, and in this respect gas engines, which 
were always provided with very large fly- wheels to overcome the 
initial variation in the impulse, had the advantage that the 
secondary variation due to the synchronising currents was propor- 
lionately very much smaller. He gave figures to prove his case, 
and eaid that the fact of the synchronising current flowing between 
two alternators, instead of improving the conditions, had a detri- 
mental effect, which seemed rather a paradox, but was a fact. 

Mr. Влте suggested two ways in which it was possible, even with 
small engines, to do with comparatively light fl y- wheels for parallel 
running, altbough he could not speak from experience as to whether 
they were effective. One was that of regulating the voltage of & 
gas-driven dynamo by inserting resistances automatically into the 
shunt circuit at the moment, or immediately before the moment of 
every explosion. By careful experimenting it would be possible to 
time the movement of the resistance lever so that the volts of the 
dynamo were reduced just when tbe increase of speed would have 
sent them up. . Another way—heiknew it was open to very serious 
criticism— but still it was possible for a small power at any rate, 


was in the same direction in which large steam engines haa been 
developed, namely, by increasing the speed,and not merely increasing 
the number of cylinders. but by going up to sucb speeds as were 
in use in motor-cars. This would enable a very small dynamo with 
a large number of cycles per minute to be used and the cyclic 
irregularity would be of very little importance. There would be 
heavy wear and tear, bat the first cost of the engine and dynamo 
would be very much less, as would that of cleansing and repairing. 
He knew one such plant had been pat in by Messrs. Mavor and 
Coulson. 

Mr, WHITTAKER asked if at the Metropolitan Carriage Works 
there were two or three engines and alternators, and if the 
alternators were coupled in parallel. The difficulties at present in 
getting the explosions of the engines at exactly the same moment 
were very great, and there were considerable hunting currents 


, passing from one alternator to another. 


Mr. C. A. Smita said that he had seen the engines working at the 
Metropolitan Carriage Works in parallel, and he believed that it 
was done by means of a flexible coupling between the engine and 
dynamo. Apparently, as far as he could judge from an hour's 
inspection, the engines ran perfectly well under a varying load, and 
they were of the Westinghouse vertical type. It was a matter of 
satisfaction to know that Messrs. Richardson & Weatgarth were 
quite willing to quote for, and guaraotee gas engines of the two- 
cylinder tandem type up to 2,500 н.р., to drive alternators in 
parallel, and by coupiing two of these engines together with four 
cylinders on to the same shaft with the alternator between them, 
5,000 н.р. could be developed in one unit. Mr. Graham had really 
dealt only with the small gas engine, but judging from the reporte 
of tbe technical press concerning the Diesel oil engine since power 
could be developed at a running cost of one tenth of 1d. per B E P., 
he thought that gas engine makers must look for a harvest with 
bigger engines. No doubt in a short time ceatral stations for 
generating power would use the gas to be provided by the Mond 
Co., at 2d. per 1,000 cb. ft. 

Mr. HuNT said that Prof. Burstall had suggested a 2 per cent. 
speed variation as the sort of tbing required for improvements in 
running alternators. (This Prof Burstall contradicted.) Mr. Hunt, 
continuing, said that some of the Continental makers came some- 
where in the neighbourhood of a quarter of 1 per cant. He asked 
if the tandem cylinder gas engines now being built were on the 
same principle as the old Griffia engine discarded from the Belfast 
station, and he presumed thst additional means had been taken for 
dealing with the trouble with the piston rod. Prof. Burstall said 
that the engines referred to were worked on one connecting rod 
and improvements had been made to prevent the heating of the 
piston rod. 

Mr. Овалнам then replied. Не had purposely not dealt with the 
larger engines. He hoped at a later date to be able to approach the 
Bubject, and he entirely agreed with everything that Prof. Burstall 
bad said. At the present time a large factory was being put down 
very near Birmingbam for manufacturing large gas engines. He 
agreed that electrical ignition was superior to any type, but the 
defect was to prevail upon people to ac:ept this They regarded 
electricity as a mysterious thing, and they could easily plac» iu a 
tube if it broke, but refused to understand about electrical ignitioa. 
He thought that Birmingham people were getting even less than the 
93 per cent value quoted by the chairman in comparison witb what 
they got some years ago. It was questionable if they got 80 per 
cent. 

The CHAIBRMAN then called upon Dr. Morris to show the action of 
Nodon's pateut electric valve, and made some remarks concerning a 
wonderful converter he had seen recently in London. 

De. MonBnis, the hon. local secretary, brought to the notice of 
the meeting the Snowdon rectifier which we recantly described. 


Pipe-covering Tests.—The Electrical World, N. V., 
abstracts a paper by Mr. H. G. Statt upon 5 which 
explains a method of testing pipes electrica 
of electricity is sent through the pipe, and after a sufficient time has 
elapsed for steady conditions to bs attained—about 10 hours—the 
energy lost iu watts is measured for the tested sections. "This 
energy obviously represents the rate of Іова of heat which is always 
in progress from that section of pipe. The temperature of testing was 
350° F., and a second series of tests was made with the current 
increased so as to give a rise of 50° F. to the least effizient covering. 
The readings were reduced to the basis of beat lost per square foot of 
pipe surface, and a considerable number of differeat coverings were 
tested, which gave an economy of 78 to &9 per cent. over bare pipes, 
according to thickness and material. The magnesia coverings 
appeared on the whole to be the best; they also appeared most regular 
in giving an increased economy, which varied with the square root of 
the thickness. Absolutely the best coveriug was carbonised silk. The 
conclusion to be drawn generally is that a good one-inch coveri 
may lose about 2 B. Th. U. per square foot of pipe per minute, an 
about 13 B. Th. U. for two-inch thickness. The figures may 
be equated with first cost, and the saving that is commercially 
possible may be estimated. Obviously for temporary work a 
covering must be thinner than when years of life are called for. 
The square-root rule points out that a limit of thickness is soon 
reached. It is shown that if a covering is guaranteed to last 10 
years it will pay to put it on three inches thick, whereas for a two 


years’ temporary plant a thickness of one inch need not be 
exceeded. 


ly. А heavy current 
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THE FUEL VALUE OF REFUSE. 
By W. H. BOOTH. 


THE term ‘ value" as applied to refuse when used as fuel has not 
a fixed meaning. All refuse has a value as fuel—that is to 
say, it is capable of being ignited by some initial source of 
heat, and it will then continue its combustion indefinitely. 
Ordinary garden refuse made into a pile with a core of dry 
straw will burn away entirely. In this case the central fire 
gives off enough heat to drive off the moisture in the form 
of steam from the next layer of the wet rubbish, which then 
barns and provides heat for a further drying of the next wet 
layer. Тһе process of town refuse destruction is one that at 
present is looked upon as a sanitary necessity, and there is 
very little, or perhaps no, town refuse which does not con- 
tain a sufficient fuel value to complete its own destruction 
at a high temperature. Even if the products of combustion 
are somewhat cold, there is no reason why they should not 
be employed partially to heat up the material which enters 
the cells so that the temperature of combustion may be raised. 
The greater mass of material which passes through the furnace 
is the air which is used, and this is the portion of the * fuel" 
which should be heat«d if necessary. Looking upon destruction 
as a necessity, the utilisation of the surplus heat remains to be 
considered entirely from a commercial aspect. There is no 
occasion, or at least there should be no occasion, to withdraw 
clinker at 1,000? Е. temperature if the heat it contains is 
thought worth saving. The specific heat of clinker and ash 
is about 0:2, so that a high temperature does not necessarily 
represent much heat. Still, if this ought to be economised, 
let the clinker be drawn off into a position where it will give 
up its heat to theincoming air. This very fact that clinker 
contains little heat also teaches us that the combustible part 
of refuse can be made to produce high temperatures so long 
as the heat which is generated is not taken up by sur- 
rounding objects. 

If 1 lb. of refuse contains 3,000 B. Th. U. of calorific 
value, very little of this need be taken up by the clinker if 
cooled, as suggested, by the incoming air. The steam formed 
from the refuse is in itself valuable from the fact that it is 
probably more destructive of bac:erial life than is dry gas of 
equal temperatare. ! 

Apart from the latent heat of the steam the refuse fuel 
has the foilowing heat to give out or waste, on the basis of 
tbe figures given by Mr. Broadbent :— 


3:5 lbs. of waste gas raised from 60° to 500° = 355 B Th U. 


30 per cent. clinker raised from 60° to 160° = 6 „ 
30 per cent. moisture evaporated S 290 „ 
Total » 651 B. Th. U. 


Thus 651 heat units are lost and the remainder are available 
for use. | 

As regards the air necessary for refuse combustion, this 
ought only to be about 18 lbs. per pound of combustible, so 
that the heat units generated are not spread over a greater 
mass of material in the case of refuse than in the case of 
coal, excepting alone the moisture from the rubbish ; that is, 
the ash, gravel, and other non-consumab'e stuffs give back 
their heat, But the rubbish occupies so much space that 
very little combustible can be dealt with in a given furnace 
volume, and there is not much heat developed for immediate 
use. 

It is difficult enough to burn good coal so completely 
that the heat of its combustion can be allowed to be absorbed 
by the furnace walls. Early destructors attempted to do 
this, for refuse was burned in boiler furnaces. 


No success attended refuse combustion uutil this error' 


was recognised, and firebrick cells of а non-heat-conducting 
material were employed. At once was seen of what refuse 
was capable, for apart from the heat absorbed by the steam, 
a refuse cell should be nearly as hot as a cell in which coal 
із barned. To put the two fuels on equal terms, it would be 
necessary to wet coal to the extent of from its own weight of 
water to double that amount. 

The fael value of refuse, regarded as a producer of heat, 
may, therefore, be looked on as about one-sixth that of coal, 
more or less, according to the quality of the refuse. 


Taking a commercial view of the matter, we must begin 
beyond the destructor cell; that із, the destruction must 
come before the ledger. We must destroy the refuse 
absolutely, and to do so must build cella of firebrick. 
Sanitary considerations in this respect become the soundest 
commercial reasons. We may then turn the product over 
for utilisation, and only from the outlet of the destructor 
ought ordinary commercial considerations to intervene. 

These considerations are to be based on the heat output 
on the one hand, and the cost of utilisihg this on the other. . 
Having seen Shoreditch with its maze of boilers, and its high 
hen roost full of thermal storage vessels, the doubt arises 
whether the gain is worth the outlay of capital. 

The matter would be very much simplified were there an 
all-day sale for electric current. No ordinary lighting station 
has such a sale, but it ought to be possible to sell current all 
day long to some electric railway, and at Shoreditch there is 
a tube liue so near to the destructor that this solution is 
obvious, and if not adopted or thought of, is not creditable 
to the management of either railway or destructor. 
Assume that the railway purchase the current for a figure 
below what it costs them to prodace it themselves, the vestry 
would have abont 15 or 18 hours per day of a steady output, 
and it would be a simple matter then to calculate the annual 
cost in labour and interest, &c., necessary to produce this 
selling value. With the usual load factor of about 12 per 
cent. of an electric light station, it is obviously unlikely that 
such a plant as Shoreditch can show a commercial result. 
The thermal storage system is cumbersome. Thermal 
storage might be a success if steam could be stored in a 
small space, but hot water holds comparatively little heat 
and thermal storage vessels must be as strong as the boilers 
and costly. 

So long as the ridiculous system of maximum demand 
rules the minds of electric light men, they can never expect 
to secure a day load of small power men. In the neigh- 
bourhood of Shoreditch there are thousands of small power 
users who would use little driblets of current all through the 
day if they could get it at a flat rate of, say, 2d. The 
load curve of many little users would give a steady 
station load. But the stationman goes to the small user 
and says: You are using your power very unsteadily, and you 
use 1 ampere-hour about three times a day, and this gives 
our 6,000-KW. station a bad load curve. 

As & matter of fact, a few thousand of these small users 
would, combined, give a horizontal station load. But the 
stationman cannot see this, and the maximum-load lunacy 
goes on, and in place of a constant output we find thermal 
storage, and во on. 

It is because of the ridiculous frills hang round electric 
supply that it has made such small progress, The public 
won’t pay for what they consider is the electrical man’s 
inability to engineer his business well. They get flat rates 
on gas, and use it as they like, and the multitude of irregular 
users gives the steady output. 

Yet in electric supply the small workshop that would use 
power is asked to pay 8d. per unit for his daylight use of 
power, and the big suopkeepers, whose night use of current 
is the cause of bad station load factor, get off for 2d. 

Electric stations are so greedy of their 8d. or 5d. for 
lighting current, that they look askance at the man who 
would use a steady current during daylight, and would thus 
cut down the peak of the evening load. 

In short, while they cry out for a day load, they do every- 
thing to stop people from giving it to them, and until 
steady loads have been secured there will not be mnch pros- 
pect of successfully employing destructor heat, for destruction 
ів à process that must be continuous, and rubbish must not 
be stored up, even if this could be done with success from an 
engineering aspect. It is sanitary malpractice. 

Refuse has therefore a fuel value in proportion as it can. 
be used steadily and continuously, and an electric light 
station is not the place to expect such use in the present state 
of thought of its managers and their belief in the maximum 
demand system. Such belief can only be based on the idea 
that every sewing machine, every sausage machine, lathe, 
drill, mangle, or other current user is put to work at the 
same time, and would, combined, produce a load curve of 
similar order at the station. The difference between a 
lighting load and a power load may be exemplified by 
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pointing out that all lighting stations, whatever their size, 
have the same bad load curve. А big station has no better 
curve than a small station. But in tramway work the big 
tramway of 500 cars has a load factor of 90 per cent. ; the 
small station of five cars a factor of more nearly 19 per cent. 
In any power station a steady load curve and a high factor 
will accompany a multitude of users. The load factor of a 
single tramcar is perhaps 11 per cent., but, the single car is 
not debited with current charges on this basis. It is 
debited with the cost of current produced on the basis of the 
station load factor. The ordinary power station load is 
similarly built up of а combination of many users of 
individual 10 per cent. factor only, and the maximum demand 
system is the folly that has grown out of that fact, which ought 
to be met on exactly opposite lines, The man who is wanted 
as a customer of a power station is the man who will use 
current like a tramcar, one minute 70 amperes, next minute, 
zero. А recognition of this fact by anyone with courage to 
art on it would make a success of electric lighting and 
power. There is a very poor prospect of success where 
seven-eighths of the power plant is idle most of the day. 
The same recognition would make a success of refuse 
destruction. 


NOTES ON CENTRAL STATION WORKING. 
By A STATION ENGINEER. 


WHEN the reasons for the existing low charges for elec- 
trical energy, as compared with those in vogue ten years ago, 
are considered broadly, the variety of experience gained in 
that comparatively short space of time points to the fact that 
improvements in design and economies in working of the 
plant bave run hand in hand to bring about the reduc- 
tions; во much so is it the case in districts where load 
factors run high that it is hard at first sight to foresee how 
the proportion of total working costs to revenue can be 
improved upon to any marked degree. It has occurred to 
the writer, who has bad an intimate insight into central 
station practice and departments connected therewith for a 
number of years, that the guiding spirits of such enterprises, 
be they boards of directors, municipal committees, or other 
advisory bodies, are not sufficiently alive to the importance of 
urging the staff directly responsible for carrying out the 
duties of the business to do their level utmost individually 
to secure progress for the concern. The idea is by no 
means а new one, but it is undoubtedly the right method of 
appealing to the willing efforta of every human being engaged 
in the higher services of a corporate body. 

The usual method of fixing a salary which bears pro- 
gressive increments according to length of service or, as is 
too often the case, to no rule at all, simplifies the ledger 
entries in & most delightful manner, but it does not take 
into account whether there has been adequate return for 
such remuneration—so long as hard and fast rules are 
adhered to, the service is considered satisfactory. 

The chief engineer of а central station of any magni- 
Lade can have only a superficial knowledge of the inner 
workings of each department under his control, and must 
rely to a very large extent upon the brains and energies of 
his subordinates for the best resnits; if these results do not 
come up to expectations, it is excecdingly bard for him to 
account for them individually, and iu a comprehensive 
manner. 

Boiler Room.—The economies which may accrue from 
syet-matic supervision in a central station are manifold, 
especially in the boiler room, where a lamentable lack of 
interest is often displayed; and yet it requires the most 
skilful generalehip to raire steam economically under all 
loads ; the boiler room is Jers clean than the engine room, 
and is left more to the tender mercies of a foreman than to 
an educated engineer. The former can do much іп the 
manner of the handling of the working staff, which, in this 
department, is not always an easy matter, but it requires an 
educated head to reduce to a minimum the several losses 
Which are always bound to be incurred in plant of this 
description unless remedied in time, Boilers, being the least 


efficient part of the generating plant, therefore require by far 


the most attention. 

Engine Room.—A great deal of time and thought is 
bestowed upon the engine room and its adjuncts, because it is 
here that the attractive mysteries of electricity have full play 
for the staff in general ; so long as the engines run round 
without knocking, the dynamos give their specified output, 
and the pounds of coal per unit are normal, all is well—the 
engines may be indicated at intervals, the switchboard 
instruments and energy meters checked occasionally, and 
in general, во long ав the yearly results show а progressive 
improvement, the whole is pronounced to be satisfactory. 

Mains.—The mains department has usually the brunt of 
the fight to bear in dealing with discrepancies which appear 
fitfully, requiring frequent and often immediate attention, 
while weak points are ever on the increase as the system 
grows. 

Now, in giving & brief résumé of the routine of many a 
central station, one cannot make any hard and fast sugges- 
tion as to how the results, be they ever so good, can be 
materially improved by one or more responsible engineers, 
since local conditions and systems vary in almost every case; 
but it is strongly contended that every responsible member 
of the staff would take a much greater interest in his work, 
and put forward his highest efforts in the interests of hia 
employers, if something more than a salary, varying more 
perhaps by luck than by just merit, were held out; the 
salary principle does not always do justice to the right 
person, and offers but little inducement for anyone to be 
keenly alive at all times to the advancement of interests 
other than his own. 

It may be urged that the system of bonuses necessitates 
a great deal of thought at the outset, requires adjustment 
from time to time as conditions alter, and is unwieldly for 
ledger accounts, while the chances of personal friction 
amongst the various recipients are not remote, 

The answer to these side issues is that such forms of extra 
remuneration have been shown to pay handsomely in towns 
where prospects were none too rosy for an early return on 
capital expended; manufacturers and salesmen of all kinds 
profit by such measures to such an extent that it would 
be doubly hard to meet competition by any other 
method, and there is no valid reason why electricity under- 
takings should not follow in the wake, provided that proper 
provisions are made for the measurement of coal, oil, water, 
&c., and electrical energy generated and sold. The incen- 
tive offered would do much to advance the interests of both 
employers and staff, and sharpen the faculties of observa- 
tion and operation of all concerned with beneficial results, 


EDUCATION AT PUBLIC SCHOOLS. 


Tus Ninetcenth Century for December and January contained a pair 
of notable articles upop de education provided at public schools, 
from the pens of Sir Oliver Lodge and Mr. A. C. Benson, of Eton, 
respectively. In the former number, taking a book entitled The 
Schoolmaster,” recently written by Mr. Benson, as his text, Sit 
Oliver Lodge essays a terrible indictment of public schools on the 
ground that they give an edacation wholly inefficient from the 
intellectual standpoint, and that, judging from Mr. Benson’s own 
attitude and expressions, the headmasters of such schools are 
perfectly satisfied with what they are doirg. In his reply Mr. 
Benson "fully and entirely agrees with Sir Oliver Lodge that 
the intellectual outlook in public school education is not encouraging, 
and that the methods pursued are not such as are calcu'ated to 
produce intellectual interest.“ We should be sorry to deny tbat 
Sir Oliver has made out his case, convicting the system of intellectual 
fai'ure from the mouth of onc of its most respected aud successfal 
exponents. That is to say, Sir Oliver. bas made out his case eo far 
as it goes; but equally, so far as they go, Mr. Benson has 
made several gocd points in defence. Mr. Benson admits that 
public schools do not provide a satisfactory education, from the 
intellectual aspect, for boys of average or moderate ability and for 
those of decidedly inferior capacity; but he urges that the training 
received by boys of undoubted ability, specialistsand so forth, is on the 
whole a good one. This is as it may be: at any rate, the boy of ability 
will learn in the most adverse circumstances, for the phenomenon 
of interestingness, of which we bave heard so much lately, is more 
largely subjective than objective. That ів an uncontrovertible fact, 
which perhaps only the headmaster can realise ; for the specialised 
teacher only achieves renown in his special subject because he 
specially understands it; he has gained special knowledge of it 
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because his love for it has led him to study it principally—or 
per because his special attention to it has made him love it 
y—and, therefore, he commits the blunder of thinking that 

the boys he meets must be embryo lovers of the same subject, 
because of what he erroneously believes to be its intrinsic interest. 


The classicist, experimental scientist, and mathematician each 


make this mistake ; but it cannot be proved, certainly has not yet 
been proved, that the effect of pumping science into a boy who 
Jeans toward is happier than that of flogging the classics 
into the young musician. Where the headmaster of a public school 
has a great advantage over everybody else is in the number of boys 
of different types he meete, in the facility he may acquire of prog- 
nosing each boy's characteristics, and in the opportunity he has of 
seeing whether his method of dealing with that boy has been 
successful. And that is why, also, large public schools with a 
broad-minded and self-reliant head have one advantage (not all the 
advantages) over smaller establishments; because the magnitude 
and wealth of the foundation permit the employment of a specialist 
teacher in every branch, among whom the Ponce. can distribute 
fhe pupils according to their bent. In the smaller school, the 
solitary master, or the two or three, strive to force their boys to 
take ар the teacher's own subjects, to the greater glory of the 
school. P 

But Mr. Benson is on stronger ground where he states that schools 
provide the kind of education which the British parent demands, 
except where the head is so powerful as to be able to impose his 
views upon his pupils' ts. Neither the schoolmaster nor the 
shopkeeper can sell an article which nobody will buy. A boy will 
not worship at the shrine of knowledge if for three months in the 
year he associates with persons, whom rightfully he has been taught 
to honour above all ale, who go through life with complacent 
acceptation of their own ignorance. If parents cannot be taught 
tbat they would have succeeded better in life for a wider and 
deeper education, or that conditions have changed since they were 
young and education has become more necessary, the schoolmaster 
who constantly urges upon the boy the need for study is implicitly 
inculcating a contempt for the boy's parents, which, were he acute 
enough to discover it, John Bull would properly resent in no 
measured terms. Moreover, Mr. Bull has permitted the creation, 
or accepts the dictation, of a host of examining bodies whose 
requirements have become so inclusive that a vitalised encyclopedia, 
uncoached in the art of passing, would stand a fair chance of being 
spun. What, by the way, is the average coach, but a mental 
costumier who lends out garments, guaranteed not to wear, for the 
ensuing masquerade? This being so, a echool must provide classes 
in every subject of every entrance examination which any of its 
pupils may have (о pass, and apart from the expense of retaining 
the necessary teachers, school-hours become as sub-divided, the in- 
formation as disconnected, and the teaching nearly as superficial 
as the contents of a popular weekly magazine. Incidentally, it were 
an important question to solve, whether the popularity of these 
trivial and useless magazines is a cause, or an effect, of the dis- 
favour with which the majority of Englishmen tacitly regard mental 
distinction. 

But there is another aspect of the present subject, which Mr. 
Benson has hinted at. The headmaster sees and knows that there 
are all sorteand conditions of boys; the specialised teacher comes 
more in contact with that particular type which shows symptoms, or 
which is believed by its parents to show symptoms, of capacity for 
intellectual training. It is necessary for our success, maybe our 
very existence, a3 an important nation, that as many as possible of 
the growing generation who inherit or possess brains fit for education 
shall be trained to the utmost possible extent; but there remains a 
large proportion of our boys and girls who by no ideal process of 
education could bs made intellectual. In the existing state of 
civilised life, too, there remain, and always must remain, a host of 
employments for wbich intellectuality is not requisite, for our 
political, social, and commercial forces need the private as much as 
the army does. Though standing on a lower plane than the officer, 
the work of the rank aud file must not be despised, for it is equally 
necessary to the welfate of the community; and, as there 
must always be more privates than officers — certainly than 
commandiog officers—in the army, so there must be more clerks, 
cashie!8, salesmen, &*., than employers and capitaliste in commerce. 
So long as "commissions" in commerce are not obtained by pur- 
chase, but by evideuce of training and by promotion from the ranks, 
the subordinate will have been given a sufficient education if he is 
taught commercial arithmetic, the forgotten art of bandwritiug, &c. 
Tbe chief non-specialised uirements of the subordinate are 

cisely those which make him the best citizen: Obedience to 
sensible Government and authority, methodical habits, trathfuloess, 
sobriety, a general acqusintance with the history and traditions of 
our race, honesty, what the “ gentleman " understands by “honour,” 
and above all good health. These are the things which are specially 
encouraged, if not taught, in our large public schools; and if they 
do not make a man intellectual, they produce a man who can go 
anywhere and do anything (though not always at the first attempt) 
in a way which other systems of more intellectual education, maybe, 
have yet to demonstrate their ability to perform with an equal 
amount of perfection. 


Royal Society.—The following papers were down for 
reading last week:—''The Relation between Solar Promin- 
ences and Terrestrial Magnetism,” by Sir Norman Lockyer, 
PF. R. S., and Dr. W. J. S. Lockyer. “The Bending of Electric 
Waves round а Conducting Obstacle,” by Н. M. Macdonald, F. R. S. 
Yesterday's meeting was postponed in consequence of the death of 
Bir Geo. Gabriel Stokes, 


PREPARATION OF METALLIC CALCIUM BY 
ELECTROLYSIS. 


Вовонавв and Stockem have described in the Zeits. fur Elektro- 
chemie, a simple process for winning metallic calcium by igneous 
electrolysis of its chloride or fluoride at a temperature above the 
melting point of the salt, but below that of the metal itself. The 
үр consists of a cylindrical cell built of dovetailed carbon 
blocks, with & bottom made of some good heat conductor, insulated 
from the sides by means of a covering of fire-clay or the like. 
Centrally from tbe base an iron wire projects upwards, nearly to the 
top of the molten electrolyte, the wire serving as cathode, while 
the carbon walls of the cell are the anode. This method of con- 
struction was pud gens because it was found desirable to have the 
anode as large, and the cathode as small, as possible. To make the 
cell tight, it is rammed with calcium fluoride, or fluorspar, and then 
charged with calcium chloride. Three small carbon pencils are 
laid horizontally and symmetrically from the point of the iron 
cathode to the sides of the bath, and the carrent is turned on, 
pushing the temperature till the calcinm chloride melts, which 
is at а moderate but distinctly visible red heat, the rods. being 
then removed. The calcium chloride dissociates, and the reduced 
metal collects round the apex of the cathode as a sponge, 
which does not fuse because the temperature is insufficient. 
If the sponge is lifted out as it is, and quenched in some 
liquid containing no oxygen, rock oil for instance, a product is 
obtained which contains about 50 or 60 per cent. of metal. But if 
the crude material ís well squeezed while still in the bath by means 
of a pair of previously heated tongs of suitable shape, much of the 
calcium chloride mechanically retained can be removed, and when 
cold a fairly compact metal is won, which contains about 90 per 
cent. of elemental calcium. 

This 90 per cent. metal can easily be refined by melting it in the 
absence of air; when, after cooling, a red crystalline layer above the 
purified metal is recovered. These crystals have been examined by 
Klockmaun, who finds them to be perfectly transparent, and to havo 
& pale red or deepish violet colour due to interferenoe of light. 
They belong to the mono- or tri-clinic system of crystallisation, take 
up hydrogen from the moisture of the atmosphere, and eventually 
are converted into a mixture of calcium chloride and calcium 
hydroxide. Analyses of the pure crystals give figures for the 
chlorine-content which show them to be a calcium sub chloride, 
CaCl. Calcium fluoride may be used as the electrolyte instead of 
calcium chloride, if preferred. 

In the same journal Arndt has described a simpler form of 
apparatus for the same purpose. It consists of an iron crucible 
lined internally with a paste of kaolin and water, and coated on 
the bottom with an extra layer ot calcium fluoride; the whole being 
dried for 24 hours in a warm place. A carbon rod is employed as 
anode, the cathode being an iron wire enclosed iu a porcelain tube 
to within 4 cm. of its lower end. To keep the vessel cool, it is 
simply stood on a massive block of cast-iron. The crucible is filled 
with anhydrous calcium chloride, and ао агг is struck between the 
anode and a carbon rod temporarily held in the haud till the 
current passes freely through the bath, The second rod is then 
withdrawn, and the current is maiatained at a pressure of 20 to 25 
volts in order to keep the electrolyte in quiet fusion. At the end 
of the operation metallic calcium is obtained in well-fused large 
masses, which сап be readily hammered or filed. A fresh surface 
is nearly white in colour, but it quickly turns yellowish. On 
analysis the yield is shown to be a metal of 99 per cent. purity, 


with 0'1 per cent. of silicon, but no iron or aluminium, 


Calcium Carbide.—Another use for calcium carbide, 
which has the advantage of providing an outlet for low-grade 
material and dust, has been found in the vineyards of the Con- 
tinent. As is well known, it is customary at intervals to spray the 
vines with a solution of copper sulphate, about 15,000 tons of this salt 
being used annually in Francealone. Hitherto the solution has been 
put into a portable pump which is worked by band, thus leaving 
only one of the operator's hands free to direct the stream of liquid 
to the desired spot. Now the apparatus is constructed in conjunc- 
tion with a small reservoir containing calcium carbide which, by 
certain mechanism, is allowed to drop into the liquid by degrees. 
The evolution of acetylene so produced sets up pressure in the 
apparatus sufficient in amount to force the copper sulphate solution 
out as a steady jet, and so both hands of the man carrying the vessel 
remain at liberty. It is also stated that the acetylene, some of which 
diesolves in the liquid, and the calciam hydroxide, or slaked lime, 
formed as the by-product of the chemical reaction, assist the copper 
sulphate in its cleansing action upon the рага It would seem, 
however, as if the plan of allowing the carbide to fall into the copper 
sulphate solution might give trouble in the apparatus by an eventual 
blocking of the jet and leading tube, because not all the lime would 
be in a state of solution, and whether it were dissolved or merely 
suspended, it would tend to react with the copper rulphate to form 
an insoluble copper hydroxide. Should this difficulty arise in 
practice, it could easily be overcome by making the carbide 
come in contact with a suitable quantity of water kept separate 
from the active solution, thus imitating more exactly, iu fact, the 
construction of the ordinary “ seltzogenc." 
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NEW PATENTS APPLIED FOR, 1903, 


Com ssly for this journal by W. P.'TRouPsox & Co., Electrical Patent 
ate, E, High Holborn, London, W.C., and at Liverpool, to whom al) 
inquiries should be addressed. | | 


4214, 1902. Improvements in electro-magnetic releasing mechanism for 
3 switches or олоп.” C. M. Dorman and R. А. SurrH. (Date claimed 
under Patents, Rule 19, October 15th, 1902.) January 20th. (Oomplete.) 


1,289. “A combined traction telephone and fire alarm or municipal tele - 
grapb." A.C. Brown. January 19th. 

1,255. “Improvements in and connected with electrical trolley standards.“ 
R. Н. Rains. January 19th. А 


1,250. ‘Improvements in or relating to electrical motors, dynamos and the 
like.“ Н. T. Looan. January 19th. 


1,270 “Improvements in eleotrio switches." А. В. Moore. January 19th 

1,295. “Automatic and electrical railway working and controlling safety 
system." D.M.Dasoo, January 19th. 

1,299. ''Improvements in or relating to safety appliances for the prevention 
of injury where a trolley line or other live conductor breaks.“ W. Н. STEWART. 
January 19th. 

1,820. ‘‘Improvements in eleotrically-controlled power transmitting and 
speed changing apparatus.” L. J. Le PoxTors. January 19th. (Complete.) 

1,824. ‘Improvements in electric arc lamps." О. Кони and M. Авт. 
January 19th. | 

1.116. An improvement in miners’ eleetrio lampe.“ H. G..PRESTED. 
January 20th. 

1417. An improvement in collecting electrio currents from armatures of 
unipolar dynamo-electrio machines.“ Е. Е. ELMORE., January 20th. 

1.467. ‘‘Improvements in party line ttelephone oircuits.“ Н. 8. Disrin 
and A. Srperry. January 21st. 

1,488. Improved apparatus for recording telephone or other oral communi- 
cations.” A. Cryer and E. C. Newsy. January 21st. 


1514. ‘Improvements in clockwork operated electro-magnetio cironit oon- 
trolling apparatus." M. DANZIGER. January 21st. 


1,516. “Improvements in circuit breakers or interrupters suitable for the 
electric igniting devices of automobiles worked by internal combustion 
engines.” A. Fouer. January 2lst. (Complete.) 


1.529. Improvements in insulating material for dynamo-eleotrio machines, 
electric motors and conductors.” H. OrivznR and G. J. Рнпротт. January 
2and. i 


1,540. “Improvements in means for metering and registering electrical 
energy to be charged for under varying conditions of supply." THE ELECTRIC 
лир ORDNANCE ACCESSORIES Co., LTD., and L. J. ARON. January 22nd. 


1,568. "Improvements in electricity meters." Н. NuNNs. January 22nd. 


1,684. “ Ап improved trolley frame апа bracket for use in electric overhead 
tramcars and tbe like." W. Hunt. January 28rd. 


1.685. Ап improved method of insulatiug and fixing electrical switches, 
&c." С. B. Мовтнсоте. January 23rd. | 


1,088. “System of electric goods traction." T. R. OLLgRENSHAW and E. C. 
HoEGERSTAEDT. October 28rd. 


1,670. ‘‘ Method of generating electricity.” J. Н. Rem, January 98rd. 
(Complete.) 


1,716. “ The electric egg-beater." G. F. BLAK R. January 28rd. 


1,785. ‘Improvements in insulators for electric wires or cables.” J. Stax- 
way, А. В. FBEAKLEY, F. Burton and E. Cooke. January 24th. 


1,748. ‘* Generating electricity from the force of the sea.” G. W. PATTERSON, 
January 24th. 


1.749. Device for cerrying guard wires of trolley wire systems." J. K. 
Forrest. January 24th. 


1,776. ** Improvements in electric switches." С. E. Hunter and P. HULME. 
January 24th. 


PUBLISHED SPECIFICATIONS, 1901. 


С pies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
T Co., e High Holborn, W.C., and at Liverpool, prioe, post free, 9d. 
(in stamps). 


13,801. “Improvements relating to steam engine, telegraph, and similar 
apparatus.“ E. Arfelt, Dated June 29th, 1901, 

18.351. Process of a material for insulating conductors.’ 
Dated July 1st, 1901. 


18,865. ‘Process of separating the matrices from galvano-plastically precipi- 
tated.” С. E. Steinweg. Dated July 1st, 1901. 


18,367. ‘Improvements in electric furnaces for dental and other purposes.“ 
R. Winter. Dated July Ist, 1901. . 


18,402. ''Improvementa in self-exciting alternating current dynamos." M. 
Latour. Dated July 186, 1901. 


13,415. Improved holder for electric incandescent lamps." G. Wallace. 
Dated July 2nd, 1901. 

18,478. ''Improvements in electric railways with overhead collectors.” С. 
Bach and K. Richard. Dated July 2nd, 1901. 


18,568. “ Emprar men in and relating to the transmission of eleotrical 
energy.” Н. H. Lake. (N. Tesla.) Dated July 3rd, 1901. 

18.568. Improvements in plates for electric accumulators.” D. Tommasi. 
(Date applied for under Bec. 103 of Patents, &c., Act, 1888, January 17th.) Dated 
July 8rd, 1901. 


14,577. “ Improvements in electrical fuses for high tension." Р, Loescher. 
Dated July 8га, 1901. 

18,62). “ Improvements in push switches for electric bells." British Thom- 
son-Houston Co. and A 8 Cubitt. Dated July 4th, 1901. 

13.662. Improvements in electrolytic cells.“ J. Raschen and United 
Alkali Co. (Grant of patent opposed.) Dated July 4th, 1901. 

18,665. "Improvements in holders for Nernst lamps.“ Е. G. Sheppard, 
G. 8. Ram, and Nernst Electric Light Co. Dated July 4th, 1901. 

18,666. "Improvements in lampholders for electrolytic lamps." В. M. 
Drake and Nernst Electrio Light. Dated July 4th, 1901. 

13,782. ** Method of and apparatus for effecting electric traction on tramways.” 
C. D. Abel. (Soc. Anon. pour la Transmission de la Force par l'Eleotricité.) 
Dated July 5th, 1901. 

13,738, ''Improved means for preventing sparking at the collector of dynamo- 
electric machines," A.Heyland. Dated July 5th, 1901. 

13,910. '* System of vacuum tube lighting and dynamo machine for use in 


1 therewith.” W. L. Wise. (More Electrical Co.) Dated July 9th, 


O. E. Woods. 


A. W. Marsh 


- 28rd, 1901. 


18,957. Improvements in controllers for electric motors." British Thomson- 
Houston Co.. (J. B. Limm.) Dated July 9th, 1901. 

18,953. ''Improvements in indicating devices for electrical messuring and 
other instruments.“ British Thomson-Houston Co. (O. P. Haskin«) Dated 
July 9th, 1901, j 

18,881. ‘Improvements in inductance and induction coils.” H. Shoemaker 
and G. P. Gehring. Dated July 8th, 1901. . 

18,981, ''Improvementa in or relating to electrical storage batteries. H. K. P. 
Barham. Dated July 9th, 1901. 


18,986. ‘Improvements in electric cables.” G. G. M. Hardingham. (Felten 


and Gailleaume Cariswerk Aotiengesellschaft. Dated July 9th, 1901. j 


14,049. “ прсотатевта in trolley heads for electric tramcars." J. Н. F. 
Bale. Dated July 10th, 1901. 


14.0868. Improvements in the construction of electrodes for accumulator 
batteries, and in moulds therefor.” R. J. Gulcher. Dated July 10th, 1901. 


14,219. . in means and apparatus for operating and controlling 
telegraphic and other apparatus or mechanism from a distance without wire 
or other like conductors." J. T. Armstrong and A. Orling. (Patent not yet 
due for sealing.) Dated July 19th, 1901. 


14,236. “ Improvements in the working and controlling of electrically-driven 
cats." Siemens Bros. & Co., and A. Siemens. Dated July 12th, 1901. 

14,997. “ i in and connected with electrio aro lamps.“ J. О. 
Girdlestone and С. F. G. Thorkelin. Dated July 12th, 1901. 


14, 11. Improvements in and relating to the manufacture of filaments and 


other conductive bodies for incandescent electric lamps and heaters.” W. E. 
Sander. Dated July 15th, 1901. | 

14,428. “А combined telephone, telegraph, electric light and power system." 
A. M. Stark. Dated July 15th, 1901. i 

14,457. “ Improvements in and relating to typewriting, te ph and similar 
machines and аррегабив to be used in connection therewith.” J. Largarde. 
Dated July 16th, 1901. 


14,490. "Improvements in electric lamp hangers.” H. J. Harrison. Dated 


July 16th, 1901. 


14,511. ‘Improvements in electrio light а tus for medicinal purposes." 
W and M. W. Woods. Dated 9 aly 16th, 1901. 

14,562. . in alternating ourrent electricity meters.“ 
Catenhusen. Dated July 17th, 1901. 

14.579. Improvements in and relating to the transmission of electrical 
energy.“ H. H. Lake. (N. Tesla.) Dated July 17th, 1901. 

14,624. “Improvements in moving coil electrical measuring instruments." 
A. Eckstein and F. Panter. Dated July 18th, 1901. 

14,643. “Electric furnace arranged for being oscillated or tipped.” J. Imray. 
(Вос. Eleotro-Metallurgique Francaise. Dated July 18:h, 1901. 

14,807. “Improvements in contact ploughs and conduite for electrically- 
propelled cars.’ А. №. Connett. Dated July 20th, 1901. 

14,518. ‘Improvements in or relating to trolleys and like current collectors 
for electric railways and tramways.” G. A. Mehlove. Dated July 20th, 1901. 

14,822, “An improvement in electrolytic apparatus.” J. G. A. Rhodin. 
Dated July 20th, 1901. 


14,835. “ Electro-metallurgioal treatment of zino ores and especially blend.” 
C. J. Tossizza, Dated July 30th, 1901. 


14,826. “Improvements in apparatus for exhausting electric glow lamps." 
O. Imray. (P. Scharf.) Dated July 20th, 1901. 

14,897. “Improvements in electric meters." 
And, 1901. 

14,919. "Improvements in бшен for connecting together the ends of 

‚ conductors and the like." E. Fischer-Sobaad and Н. Sohneider. Dated 

July 22nd, 1901. — 

14,930. “Improved means for holding and working trolley poles on electric 
railway and tramway vehicles." J. Parsons. Dated July 28rd, 1901. 

14,991. '‘ Improvements in and relating to electric meters.“ W. MoWhirter. 
Dated July 28rd, 1901. 


14,948. Improvements in electrical brush-holders.” 
Wilson. Dated July 28rd, 1901. 


14,946. Improvements in and connected with electrolytic apparatus.“ М. 


F. L. 


P. Rieunier. Dated July 


T. Wilson and A. 


Haas. Dated July 23rd, 1901. 


14,968. “Improvements in electric aro lamps." J. А. Heany. Dated July 
93га, 1901. 


14,967. “Improvements in apparatus for refining metals by electrolysis." 
P, M. Lincoln. Dated July 28rd, 1901. 


14,969. ‘‘Improvements in electric synchronism and frequency of speed 
Indicators." P. M. Lincoln. Dated July 98rd, 1901. 


т “ Improvements in electric motors." J. A. Невву. Dated July Ard, 


14,997. ''Improvements in electric motors." J. A. Heany. Dated July 


14,998. "Improvements in electric arc lamps." J. A. Heany. Dated July 
93rd, 1901. 


15,069. ‘‘ An improved lead fuse for electrical plants.“ Е. H. Krebs. Dated 


: July Mth, 1901. 


15,087. ‘‘Improvements in eleotrio peroussion drills or tools.“ 
Loring. Dated July 24th, 1902. (Patent not yet due for sealing.) 


15,80. ''Improvements relating to eleotric stoves or heaters." A. E. 
Greville. Dated July 25th, 1901. 


15,146. "Improvements in trolley stands for electric osrs." G. C. Marks. 
(E. J. Parker and A. 8. Paton.) Dated July 25th, 1901. 


15,149. Improvements in and connected with tbe protection or covering 
of underground cables." О. Wilhelmi. Dated July 25th, 1901. 


15,190. “‘Improvements in systems of contro! for electrically-propelled 
vehicles." British Thomson-Houston Co. (F. E. Case.) Dated July 96th, 1901. 


15,195. Improvements in пр conductors in conduit systems of elec- 
tric railways.“ W. Chapman. Dated July 26th, 1901. 


15.239. Improvements connected with electrical cut-outs and partly appli- 


F. H. 


cable to electrical switches." E. E. Bartlett. Dated July 27th, 1901. 


. 15,242. *' Automatio self-righting motion of swivelling trolley wheels on eleo- 
tric tramcars.“ T. B. Birkby and F. E. Birkby. Dated July 27th, 1901. 

15,258. ''Improved means for raising, lowering and suspending arc lamps.“ 
J. T. Irwin and Willaus & Robinson. Dated July 27th, 1901. 

15,822. ‘‘ Improved liquid starting resistance for electro-motors and the like.“ 
V. I. Feeny. (Allgemeine Electricitäts Gesellschaft.) Dated July 20th, 1901. 

15,368. “А safety device for exposed electric leuds.“ Siemens Bros. & Co. 
(Siemens & Halske Aktiengellacbaft.) Dated July 2vth, 1901. 

15,870. “ Improvements in electric meters for measuring electromotive force 
or current strength." Siemens Bros. & Co. (Siemens & Halske Aktiengesell- 
schaft.) Dated July 29th, 1901. 

15,871. ''Improvements in electrio switches." 
July 29th, 1901. 

15,891. ''Improvements in and connected with carbon brushes for electric 
generators or motors." Т. С. Parsons. Dated July 30th, 1901. 

15,427. Improved process for the electrolytic deposition of metals and 
Блоа P. Marino, Q. Marino, G. Marino and A. Ratchkowsky. Dated July 
80th, 1901. 


15,448. Improvements in recorders for use in submarine telegraphy." M.J. 


P. W. P. Hodges. Dated 


. Pelenc. Dated July 80th, 1901. 


15,460. Improvements in electric clocks.” W. L. Wise. (Actiengesellsohaft 
'" Magneta Elektrische Uhren ohne Batterie und ohne Contact.) Dated 
July 30th, 1901. 

15,467. Improvements in and connected with wireless telegraphy and other 
signalling." J. C. Rose and 8. C. Bull. Dated July 80th, 1901. 
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AUTOMATIC RAILWAY SIGNALLING. 


IN another part of this issue will be found a description 
of the Miller system of automatic railway signalling. It is 
claimed to be the first practical block system placed in the 
cab of a locomotive, but this does not seem to be the case, as 
Boult’s much more complete system, already described in our 
pages, has, we understand, been tried on the G.N. and 
other lines, although it is not in use regularly. The Miller 
block signal is a system that places a signal where 
the engine driver can see it regardless of weather 
conditions, that is, in the cab of the engine, where it 
cannot be obscured by fog or storm. The insulation 
of the track raile, also, is said to be unaffected by 
ice, snow or sleet, but we fail to find any statement as to 
what would happen if a slight landslip took place or the 
track became flooded, as often happens on English lines. 
The track is divided into block sections. What is 
here meant by. the word “block” is the distance between 
two signal-giving points. This may be of any distance. 
The device operates as well on long blocks as short, but in 
order to have a safe blocking device, the blocks must be of 
a safe stopping distance, according to the grades of the 
track. On an up-grade the blocks may be shorter than on а 
descending grade. How does this apply to a single line ? 
The engine-driver receives the indication for the second 
block in advance at all times. For instance, as long as two 
blocks in advance gre clear, the white light continues to 
burn. When the second block in advance is obstructed the 
red light immediately appears. This indicates to the engine- 
driver that the block he is entering (which is safe stopping 
distance) is clear, but the next one in advance is obstructed. 
He now has one fall block to get his train under control 
before entering the obstructed block. The system 18 
claimed to be superior to the present outside signal (in 
addition to the lights being placed in the cab of the engine, 
where they are never obstructed from view), in the fact that 
* we need not absolutely stop the traffic until we slow-up 


to the obstruction.” 


The Miller Syndicate contends that what railroads are 
lacking in is a signalling device whereby they can keep the 
traffic moving and as closely together as possible, and do it 
with safety. With the present outeide system of signalling, 
when the engine-driver comes to a block set at danger, his 
instructions are not to pass it until a certain time has 


` elapsed (as a matter of fact there is no time limit in the 


English system for ordinary working) or the block comes 
to clear." Experience has taught us," say the Miller 
people, that, on **a heavy traffic road, in stopping one train 


you are stopping the whole line of traffic where it is heavy. 


With us, we say to the engine-driver, * After you receive the 
danger-signal, you pass over a safe stopping-distance before 
entering the obstructed block, and you should enter this 
block with your train under perfect control and at your 


+ 
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command, so that you can easily stop when you come within 
vision-distance of the obstruction.’ He enters the obstructed 
block with his train under full control. He does not pass 
any outside signal whereby there is a possibility of his for- 
getting what the position of the semaphore was when he left 
it, but carries with him through the entire block, or until he 
comes upon the obstruction, the indication that is given him 
at the entrance of the block.” All switches, fouling-points, 
passing tracks, derails, open bridges, are said to be pro- 
tected by this system. 

Its advocates contend that on the point of economy it can 
very readily be seen that with this system the main track 
switch-lights may all be dispensed with, with safety, for 
this reason: that they indicate to the engine-driver at the 
second block in advance the position of all switches. If the 
switch is closed and set for the main track, the engine-driver 
receives a white light in the cab of the engine, instead of 
waiting to get the indication when he comes within vision- 
distance of the switch, which is indicated to him at the 
present time by an oil lamp, showing the different 
colours. In fogs and storms it is absolutely impossible for 
an engine-driver to see these outside switch-lights. The 
advantage of the Miller system under these circumstances is 
therefore claimed as being very apparent. 

Should a car during a heavy stotu: be blown from a siding 
so as to obstruct the main track, then the car instantly 
indicates the danger to the engine-driver of an approaching 
train, giving him the“ danger " signal at the second block 
in advance. By its use the fog problem is thought to be 
completely solved. | 

The Miller signal can, of course, be worked in conjunc- 
tion with any existing signal system. Iudeed, it is ошу as 
an auxiliary, and this, we believe, is fully recogniscd by the 
Syndicate’s technical advisers, that we can see any outlook 
at the present time for the system, as it docs not conform to 
our Board of Trade requirements. Our attitude towards 
the system is not one of hostility but rather of searching 
inquiry. Personally, we should be plad to think it stood 
a chance of being employed on English lines, and it 
will not be for the want of energy on the part of the 
business-like syndicate, or of skill on the part of its 
engineers, if it fails to obtain a foothold in this country, 
But British metbods of maiutaining a space interval 
between trains and the American plan of trusting to a 
time interval—long ago abandoned here—are entirely at 
variance. 

There is no novelty in the proposal to substitute for the 
line semaphore signal a miniature semaphore or other 
suitable indicator on the locomotive, and in some 
quarters it has doubtless been felt for many years 
that if such an arrangement could be made, it 
would possess many advantages over our present system 
for ordinary working, and would eliminate one of the 
difficulties which has not yet been satisfactorily met in 
operating a fixed signal, which can be clearly seen by a 
driver, by the weak current of a track circuit. The problem 


is a difficult one, and we fear the Miller“ scheme has not 


solved it. An incandescent lamp will be a very poor signal 


on a bright summer day, and we should anticipate difficulty 


with a delicate relay placed on locomotives. 

Moreover, when a driver gets a danger signal he proceeds 
until he comes within ** vision distance of the obstruction," 
and if, in the dark, or in a fog, he strikes the obstruction, 
it is hardly а system of working which will be tolerated. 


Furthermore, it appears to us to be an adaptation of 
the Hall" system — a system that bas been in use on 
American railways for many years — the difference being 
that the Miller people put certain apparatus on the loco- 
motive, and dispense with line signals. 

There is, we think, an inclination on the part of railway 
companies, and there certainly is on the part of the Board 
of Trade, to make use of automatic signalling where 
it can be shown to be of advantage. Railway companies 
would welcome it, as a lever, to counteract the growing 
demands of the signalmen ; the Board of Trade, perhaps, 
because it is thought to be the thing. | 

There are, however, difficulties of a very practical nature 
which, on certain lines, cannot be overcome, On what may 
be regarded as passenger lines, the opportunities are greater 


. than on lines in the manufacturing districts. In the latter, 


the lines abound in traders’ sidings, and wherever shunting 
has to be done a signalman must be kept to operate the 
points. The B. of T. would never allow points to be worked 
without visual signals, which must, of course, be inter- 
locked. Some time ago the question was entered into with 
respect to one of our largest railways, and it transpired that 
at only some 20—lees than 30—boxes could men be dis- 
pensed with if automatic signalling could be satisfactorily 
introduced. It was not thought worth doing. | 
As to the system, of course, the proof. of the pudding 
is in the eating," but we do not think any railway company, 
nor the Board of Trade, would b» found willing to place 
confidence in any system relying upon a signal confined to 
the cab of the engine. Nor do we think they would put 
a signal there for the guidance of the driver. If they did 
во, simply as an adjunct, it would form a reasonable excuse 
for the driver to say he was guided by it, supposing anything 
went wrong. To dispense with visual (line) signals is to 
place the entire responsibility on the apparatus on the engine, 
and to limit confirmation or contradiction to the driver and 
his mate, for if anythiug went wrong, the electrical instru- 


ments on the engine would assuredly be knocked to pieces. 


We do not know what experience the inventors have of 
the power of a carbon filament to stand the rough motion 
of a locomotive. Assume the filament of the red light 
breaking, stoppages must arise. Add to this the many 
possibilities, such as а break-down of auxiliary engine and 
dynamo, the failure of batteries, broken circuits and bad 
contacts, and take into consideration the British climate, 
the chances of relays going wrong, &c., and we fear there 
із not a great chance of the adoption of such a scheme. 
Breaks, or any dis irrangement of the device, will certainly 
indicate stop, bat we may have too many stops, which, with 
our present system, need never occur. 

On the general question of the use of electrical apparatus 
for such purposes, we can only say that if the usual practice 
of the telegraph engineer is followed in the design of the 
apparatus, and general execution of the work, sailure 
is bound to occur. Outdoor signals we take to be a 
necessity. To repeat these on the engine is to intro- 
duce a vicious principle which will some day lead to 
mischief. 'The day is rapidly approaching when railway 
companies will be able to command electric power to work 
both signals and points, and it is in that direction that we 
look for improvement. 

It is, of course, а matter of the greatest importance that 
every precaution should be taken to ensure that railway 
travelling is absolutely safe—indeed, it is well known that 
aperson is infinitely less liable to accident when travelling on 
an English railway than while walking through the streets of 
London—and fortunately, the security of passengers is in 
this country carefully studied in every detail by our railway 
managers. 

Whatever may be said of the management of British 
railways, it must be admitted that in regard to safety they 
Jeave little to be desired from а passenger’s point of view. 
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At the meeting of the Great Eastern Co., Lord Claud 
Hamilton gave the following interesting figures as to acci- 
dents in the year ending June, 1901 :— | 


United States, United Kingdom. 


Passengers killed 1 in 2,129 382 ... 1 in 7,432,120 
» injured ... 1 in 120,386 lin 415,672 
Employés killed ... 1 in 400 . . liu 1,019 
„ injured .. 1 in 26... 1 in 39 


The chairman of the London & South-Western, dealing 
with the same subject, took a different period, viz., the year 
ending December 31st, 1901, and claimed that in those 12 
months not а single passenger was killed in this country 
during his journeys, against 249 in the United States ; while 
only 476 passengers were injured in the United Kingdom, 
against 4,128 injured in the United States in the same 

iod 


iod. 

There is little doubt that the greater proportion of aoci- 
dents to trains in the United States can be attributed to the 
almost general absence of block working, as we understand 
it, on the railways. 

Finally, we would call attention to an article in this issue 
* Fixed Signals on Line Side v. Signals carried on Loco- 
motives," evidently based on a description of the Miller 
system which recently appeared in the New York Electrical 
World. 


- MM. SABATIER AND SENDEREUS have 
recently contributed to the French 
Academie des Sciences a paper upon the 
synthetic production of petroleum, which incidentally gives 
evidence of the existence of carbides of the alkaline earth 
metals in the earth’s crust. (Comptes Rendus 134, pp. 
1185-1188.) 

The interest of this investigation for electro-metallurgiste 
lies in the fact that calcium carbide is an industrial product 
of the electric furnace, and that the research of MM. 
Sabatier and Sendereus shows that a manufactory for the 
production of petroleum is not outside the bounds of 
possibility. The authors of this paper summarise their 
experiments and results as follows :—When using a mixture 
of acetylene gas and hydrogen in certain proportions, and 
passing this mixture over finely divided nickel or some other 
metal of the same chemical group, maintained at a tempera- 
ture lying between 200° and 300° C., a liquid was obtained 
which resembled Caucasian petroleum in all its physical 
properties. 

By varying the physical conditions of the experiment, an 
oil resembling the Galician petroleum which contains 
aromatic hydro-carbons was obtained, and when the tem- 
perature was lowered to 180° C., а product resembling the 
American oil was won. 

When acetylene gas alone was led over the finely divided 
metals, hydro-carbons of the unsaturated series were obtained 
with exothermic reactions; when hydrogen gas was mixed 
with these hydro-carbons in the gaseous state, and the 
mixture was again led over the nickel, a product resembling 
the Caucasian oil was obtained. 

These experiments therefore support the theory first put 
forward by Moissan, that a portion of the petroleum found 
in the earth’s crust has originated by the action of water 
upon natural carbides, under certain conditions as regards 
the presence of metals and a temperature not exceeding 
300° C. At present it is improbable that any practical 
application will be made of MM. Sabatier and Sendereus's 
discoveries. For many years it will prove cheaper to tap 
the natural supplies of petroleum than to produce the oil 
by synthetic methods from manufactured carbides. But it 
is interesting to have gained a fresh insight into Nature’s 
method of production, and possibly the indirect evidence 
that large deposits of metal in the native state may be found 
in the neighbourhood of the oil-bearing strata of the 
earth, may be turned to practicul use when these districts 


Carbides in the 
Earth's Crust. 


* 


have ceased to be active as oil-producing centres for the 


world. 


POLYPHASE WORK IN 1903. 
By A. C. EBORALL. 


(Concluded from page 214.) 
PassING on now to а consideration of present practice in 


power station equipment, the increase in size of the generating 


plant and the standardisation of the revolving field polyphase 
alternator are perhaps the most striking features. Two years 
ago the largest alternator at work had an output of 1,500 kw. 
To-day there are plants at work of double this output, and 
several more are being put down. It is hardly likely that an 
output much greater than this (8,000 xw.) will be required 
from a single unit for several years to come. In any case, 
it is hardly likely that s/o:w-speed generators will be built in 
larger sizes than 5,000 Kw. At speeds of 70 revolutions, or 
thereabouts, such machines (especially for 50 cycles) become 
of such diameters (if designed for the best, electrical results) 
that the necessary stiffness in the stationary armatures can 
only be attained with difficulty, and at great cost, while the 
actual construction of such machines taxes the resources of 
any machine shop, apart from the question of the transport. 
On the other hand, nothing short of an extensive railway 


system would warrant generating units of this size, especially 


when it is considered what a very little thing is sufficient to 
shut the whole plant down—a trifling accident to the engine- 
valve gear, for instance. 

It is satiefactory to note that the direct generation of the 
high-pressure current in the stationary armatures of the 
alternators is the usual practice in this country, which must 
be gratifying to Mr. Ferranti ; the bad example set in this 
respect by the first large polyphase plant installed in this 
country—the American plant at Willesden, generating 
7,500 Kw. at 500 volts—has not been followed. With such 
large plants, the limit of the working armature pressure is 
about 20,000 volts at present, for above this the insulating 
properties of slot insulations cannot be absolutely depended 
upon, while it is a difficult matter to insulate the ends of the 
coils properly, and in any case the machine becomes very 
costly to build. For pressures above 20,000 volts, step-up 
oil-cooled transformers must be used in conjunction with the 
generators, such transformers giving excellent results with 
even much greater pressures. With smaller machines than 
those referred to above, the limiting value of the pressure 
directly generated in the armatures is determined by the 
diameter of the armatures, and by considerations of cost : 
for a given output at a certain speed, there will be a certain 
value of pressure beyond which it will pay best to use step- 
up transformers. But for work in this country at any rate, 
few cases are likely to arise which will necessitate the 
employment of such pressures (compared with the size of the 
unit) that indirect generation will be necessary. 

A class of generating plant that has come to the front 
within the last year or so, in connection with large work, is 
the turbine-driven alternator, and if this type of plant fulfils 
the expectations of those responsible for its introduction, 
certain modifications will be introduced in the design of the 
revolving field polyphase generator. At present it must be 
admitted that the question of the choice of prime mover is a 
somewhat difficult problem to solve satisfactorily—the rival 
claims of the high-speed, medium-speed and slow-speed 
engine, the turbine, and even the gas engine, have to be 
considered, and where the circumstances of the case do not 
clearly indicate the type to be selected, the designer of a 
large scheme haa plenty to think about in this connection. 
But it is quite certain, on the one hand, that high engine 
speed is exceedingly favourable for alternating-current work, 
especially in conjunction with pure rotary motion ; on the 
other hand, although gas-driven generators can quite well 
be operated in parallel at low frequencies (25 cycles and 
thereabouts), and can be successfully built in sizes up to 
1,000 Kw., yet they are at the present better suited for use 
in private power stations (steel works, &c.) than for really 
large work. Again, no experience is available as yet with 
regard to the operation of synchronous sub-station machinery 
from gas-driven alternators, Tbe experience of the next 
two or three years will show whether the very large steam 
turbine is a practical possibility—that is, if its steam con- 
sumption, governing, and, above all, general reliability, are 
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equal to the corresponding performance of the best slow- 
speed steam engines. Should this turn out to be the case, 
it cau only be a question of time before the use of the steam 
turbine will become general—at any rate, for alternator 
driving—for it must be remembered that no striking im- 
provement can be expected in connection with steam engine 
work. 

But this assumes that the gas engine and its producer 
plant stays more or less where it is at present, which by no 
means follows. Imagine, for instance, what an enormous 
impetus would be given to this branch of engineering if a 
practical gas turbine were discovered. In any case, the 
large gas engine and its producing plant have been 
enormously improved of late, so that this side of the 
question must certainly be considered, and all that one can 
say now is, that for future large schemes it looks as if it 
would be a difficult matter for the slow-speed steam engine 
to hold its own. 

On the other hand, for smaller work it hardly appears 
likely that the English high-speed engine will be supplanted 
except in special cases, for the really excellent all-round 
results attained with these engines, when used within 
their legitimate sphere of work, are not likely to be im- 
proved upon. | 

A type of polyphase generator that will undoubtedly come 
to the front before long is the asynchronous machine, and the 
recent invention of Heyland for improving the power factor 
of induction motors will have led to this. To Heyland must 
be given the full credit of discovering the means of practically 
getting rid of the wattless currents of such motors, by pro- 
ducing the rotary flux by means of low-frequency rotor 
currents drawn from the line through a simple rotor com- 
mutator. This again has led up to the self-exciting indaction 
generator, now a commercial possibility, and actually on the 
market. Such asynchronous induction generators require 
no exciter, and operate as perfectly in parallel as shunt- 
wound direct current dynamos, to which, indeed, their 
manner of working is quite analogous. In addition, they 
have the enormous advantage of having a pressure drop of 
the order of 3 per cent., irrespective of the power factor of 
the load ; in fact, they can be even over-compounded. This 
is à very great step in advance, as will be readily seen when 
it is remembered that a standard revolving field polyphase 
generator has a drop of 16—-18 per cent., even when the 
power factor of the load is no lower than 0:8. 

A feature of the power station equipment that has, in the 
writer 8 opinion, been considerably neglected in this country 
up to the present is that of adequate and properly-designed high 
pressure switchgear, and yet this is a matter of the very 
greatest importance. In connection with several of the largest 
polyphase plants at present working, switchboards are in use, 
controlling machinery operating at 7,000 volts and more, 
which are sadly behind the times from the points of view of 
safety and convenience in working. Doubtless for lower 


pressures (up to 3,000 volts) such boards give excellent 


results, especially in connection with single-phase systems, 
but their application, almost without modification, to three- 
phase working at, for instance, 10,000 volte, must certainly 
give rise to difficulties sooner or later. One very undesir- 
able feature, among others, is the fuse in the machine and 
feeder circuits, for if there is one thing more than another 
that has been demonstrated to be a mistake in connection 
with such work it is this; quite apart from the question as 
to the advisability, or otherwise, of fusing machine circuits, 
а fuse cannot be made in such a way as to open a 
10,000-volt circuit (with a large amount of power behind 
it) under all conditions with certainty and safety. The only 
rational way of protecting a circuit of this kind is to employ 
а circuit-breaking oil switch ; that is, the main oil switch is 
provided with a release attachment worked by a relay, 
enabling the switch itself to be opened at any predetermined 
value of current; the relay is worked by а small series 
transformer placed in the main circuit, and may, or may not, 
be fitted with a time adjustment and a “ reverse current“ 
attachment. | 
Mr. C. E. L. Brown led the way in the design of switch- 
boards for controlling very large plunts operating at pressures 
of 10,000—20,000 volts, and the American firms, in con- 
nection with their largest work of recent years, have not 
been slow to recognise this fact. The best work on the 


Continent and in the States is now being planned on the 
above lines, and it is only a question of time before this 
country will follow suit. 

A feature of large new boards will be the abolition of 
ainmeters working at high pressure, and a more extended 
use of power-factor indicators, together with improved 
synchronising gear and wattmeters, — l 

With regard to the present position of polyphase trans- 
formers and induction motors, there is not a great deal calling 
for remark. The increasing use of the core type of transformer, 
especially for power work, is noteworthy as being a case of the 
survival of the fittest ; modern three-phase transformers are, of 
course, always of this type. In the latter connection, it is 
worthy of note thut in America one of the two large concerns 
has recently started a line of three-phase transformers, follow- 
ing the practice general on the Continent during the last 
eight years. The three-phase transformer is superior to 
three single-phase transformers, each having one-third of its 
output, mainly on account of the great help it gives in 
balancing the system, and its want was probably not felt 
in the States, because it is not until very recently chat 
pure three-phase systems for supplying light and power have 
been put down there. It is to be hoped that British 
manufacturers now making a start in polyphase work will 
standardise from the beginning a complete series of anch 
transformers, in addition to the single-phase transformers 
they have hitherto built. 

With regard to induction motors, undoubtedly Heyland's 
compensating arrangement referred to above will come into 
use for the case of very large motors—more particularly for 
slow-speed motors, where the number of poles is relatively 
large, and in which, consequently, the power factor would be 
low under ordinary circumstances. Small and medium 
sizes of modern standard induction motors have already very 
good power factors over wide ranges of load, and for these it 
would not be worth while going to the extra expense of the 
commutator. 

Many improvements in detail have been made in induc- 
tion motors, mainly in the direction of reducing their weight 
for a given output without sacrifice of desirable electrical 
qualities, but matters are just about where they were with 
regard to the matter of economical speed re; ulation ; for all 
practical purposes, rheostatic (rotor) control is all that is 
available. This is effective enough, but extremely wasteful 
if much regulation 1s required, and hence it is principally 
in this direction that improvements in induction motors must 
be looked for in the future. 

The three-core cable, paper-insulated, is nowadays practi- 
cally the only class of cable employed for three-phase work. 
With regard to the use of such cables for high-pressure 
working, it is now understood that the use of an auxiliary 
copper sheath beneath the armouring is no/ a compulsory 
requirement of the Board of Trade. This copper sheath, in 
addition to being expensive, is inconvenient, and not always 
effective, insomuch as the failure of une of the cores does not 
necessarily mean that the whole cable is cut out. Here 
again the writer thinks that the right way of protecting such 
a cable is by means of a maximum current oil circuit breaker 
at the home end, and a reverse current circuit breaker at the 
far end, which could be arranged without difficulty to cut 
out the whole cable, should a fault develop in any one core. 

It may be noted in conclusion that a revision of the 
existing Board of Trade regulations governing the employ- 
ment of alternating-current work, may be expected before 
long, and it is to be hoped that the new regulations will 
contain some definite indication of the real views of the | 
Board on the subject of the high-pressure transmission and 
distribution of large amounts of polyphase power, overhead 
as well as underground. The next best thing to no regula- 
tions at all, is a set of perfectly definite general regulations, 
by which those responsible for laying out schemes and plants 
may be guided. At present, considerable doubt and mis- 
conception prevails on the subject, and it is to be hoped that 
this state of affairs will be remedied during the year 1903. 


Theatre Installation.— Messrs. Roger Dawson, Ltd., 
have secured the contract for the whole of the electric lighting at 
the New Gaiety Theatre, including stage switchboards, dimmers, 
liquid resistances, &c. 
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FIXED SIGNALS ON LINE SIDE v. SIGNALS 
CARRIED ON LOCOMOTIVES. 


[FROM A CORRESPONDENT. | 


LEAVING out of account the means of operation, and 
assuming equal reliability, the latter have the advantage of 
being equally visible during all conditions of weather, and, 
in most cases, the signal may be arranged so that any indi- 
cation received at one signalling point will be continuously 
exhibited until the next point is reached. Such an arrange- 
ment wou'd be of the greatest possible value in cases where 
а driver over-runs a signal, as, say, in the Slough accident. 

The present method of signalling does not give this 
advantage. | 

Before any system of signalling directly on tbe engine, as 
the sole means of signalling, could be adopted, the following 
points would require careful attention :— · 

1. Failure of fixed signals, whether manually operated or 
automatic, results in local inconvenience only. With 
manually operated signals, the fixed signals would be super- 
seded by hand signals, &c. With automatically operated 
signals, the time stop would be the only delay. In both 
cases ordinary signalling would be resumed at the next 
block. | 

On the other hand, failure of apparatus on the engine 
would result in inconvenience during the whole journey, or 
until the defect was remedied. The maintenance of such 
apparatus on locomotives would be difficult to arrange for 
unless the drivers and firemen were specially trained. Break- 
downs on journey might or might not be repairable by the 
engine staff, according to the degree of simplicity of the 
apparatus, In this connection it must be remembered that 
the reliability which ensures adherence to the time-table is 
only a little less important than safety in railway working. 

2. A point of great importance in signalling by the ordi- 
nary system is that when signals are exhibited ut “ danger,” 
a driver approaching them is able to obtain immediate infor- 
mation of their being lowered for him to pass, After 

ing a distant signal at danger, a driver usually 

as from 800 to 1,200 yards to travel before reaching the 

„home or stop signal, and the latter is in plain sight for 

the greater part of the distance. Hence the driver is able 

to see when the signal is lowered, and if this occurs during 

his approach he can, of course, immediately go ahead without 
further loes of time. | | | 

With a system of signals given directly on the engine, 
the indication is only given at one point, and the driver 
cannot tell unti: he reaches thai point what signal he will get. 
Moreover, he must be prepared to stop a/ that point, and 
must, therefore, approach it at a very slow speed, With 
such systems the driver must also stop within a very 
restricted space, as the indications will only be given to 
him when his train has been brought to a stand, when the 
engine circuits are in the proper position, relative to the 
line circuits, for operation. | 

This uncertainty respecting the indication to be received 
a^ the signalling point, and tbe necessity for immediately 
stopping in a very restricted space if a “danger” indi- 
cation is received, would inevitably lead to great loss 
of time, often needlessly, if the all right” indication 
bas been prepared during the time a train is running up to 
thesignalling point. The starting of heavy trains involves 
a considerable effort, and it takes a relatively long time to 
regain the normal speed. With fast trains the mere shutting 
off of steam on the level is looked upon ssa loss of time, 
and the drivers of such trains will crawl towards a stop 
signal at “danger” at the lowest possible speed as long as 
possible, in order to avoid coming to a dead stand. 

Referring to the Miller“ system more particularly, as 
explained in the Elec/rical World, it may be said that 
it is an adaptation of the overlap system of signalling 
used in the States. That is to say, that the signals 
given on the engine are of the same character as those 
given by the overlap " system of fixed signals. 

The following points are worthy of careful attention :— 

la. There is no difference of indication given on the engire 
to correspond with the “ cautionary ” and ** stop ” characters 
of the signals received. | | EP 


Тл le tit 


and it would not be in con 


Thus, suppose a driver running with a white light gets a 
red light on passing a signalling point. He does not imme- 
diately stop, as the signal (coming after a white light) is 
cautionary only and informs him that there is a train in the 
second section ahead. He therefore runs to the next signal- 
ling point with the red lamp all the way. On arrival at 
that point if there is another train in either the nert or the 
second section ahead the indication on the engine remains 
exactly the game as it has during the journey through all the 
previous eection. His signal does not tell him whether he 
should stop at that point or go on as before. Of course 
if the previous train is in the лег! section he should 
stop; if it is in the second section ahead he may 
go forward under the same conditions as those governing his 
action in the first section for which he got the red light. 
His signals, however, do not help him, and he may overrun 
the point at which be should stop. As there is no change 
in the character of the indication, the driver has no intima- 
tion when he has arrived at the next signalling point to that 
at which he got the red light. Under these conditions there 
is nothing provided of the “ position” character of the 
ordinary fixed stop signal, which, of course, marks the posi- 
tion, which must not be passed when the signal is at 
* danger." Hence the danger of overrun is accentuated. 

24. The Miller“ system as shown could only be used on 
a straight road. Jt would nol select a route at a junction, 

It depends upon the adoption of the ‘track circuit," 
which is not yet established in this country, and which, 
owing to the numerous junctions, could only be used to a 
comparatively small extent. There would therefore require 
to be some other system of signalling in use, under manual 
control, to supplement it at junctions. 

3a. The small battery н is intended to give warning of a 
break in the main circuit on the engine (a most necessary 
precaution). It does this by causing the red lamp to burn. 
This, of course, is the ordinary danger signal. Hence there 
is only one indication for a “stop” danger signal, a 
“cautionary” signal, and for a failure of apparatus, and 
there are no means shown for identifying one of these causes 
of the red light being given from the others unless it occurs 
between signalling points. 

The reason for providing an indication to give notice of 
a break between the relay м and P, or between the battery 
н and х, as sbown in the Electrical World's diagram, 
is that the existing light at the moment the break 
occurred, would not be changed at any subsequent signalling 
point. If a white light existed at the time, considerab'e 
danger would be incurred. If a red light existed at the time 
of the break, no indication of the occurrence would be 

ven. 

The differential balance of the relay м, to the battery н, 
would also be upset by failure of the battery s, at the 
moment that P and N were bridging the insulated rails at c, 
and the same thing would occur from total or partial dis- 
connection of the battery leads to the rails. If the track 
circuit relay т, and the signalling relay R, were in the position 
shown at B, a white light should be given. The red light 
would, however, be shown by the action of the battery H, 
uence of — 

a, а train in the sections ahead ; 
b, a break in the engine circuits (permanent); 


' and the train would be unnecessarily delayed. 


If the train was running with a red light at the time that 
indication would be continued and the train unnecessarily 
delayed. 

JA. Whilst provision has been made to give an indi- 
cation of failure of apparatus due to a break in the engine 
circuit (but which cannot be identified from the *'stop " 
danger, and the cautionary signals, or between failures of 
the actual circuit on the engines, or the signalling circuit on 
the track under certain conditions), no provision has been 
made in case of a short on the engine circuits. 

If we assume a short" anywhere on the wires, Р and х, 
between the rails, and the relay M, the existing indication on 
the engine will be unchanged when passing a signalling 
point, as the line battery, 8, will be closed through the 
"short," and wil not operate the relay, whilst the 
differential balance of the latter with reference to H, will not 
be disturbed. If the existing light is white at the time when 
а “short” occurs, grave results may ensue, as that indication 
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will justify the driver in proceeding at full speed whatever 
the indication that should have been given at any subsequent 
signalling point. Such a “short,” it may be observed, 
would result from a failure of the insulation of “ опе of the 
tender trucks which is insulated from the rest of the train.” 

9A. It has been pointed out in 1a tbat a train running 
with a red light obtains no change of indication at the 
next signalling point if there is another train in either of 
the next two sections, and cannot, therefore, judge whether 
to stop or go forward. If, however, it is assumed that a 
train is standing at such a place, it may be pointed out that 
it must stand exactly so that the points P N on the 
engine must bridge over the insulation between the rails at c, 
say, and that it will not even then receive any change of 
indication until the / sections ahead are cleared. Hence 
there is some delay. 


ELECTRICITY IN MINING. 


AN interesting and instructive paper on the “ Application of 
Electricity to Mining” was read by Mr. Daniel Burne, 
M.I.M.E., before the Glasgow Technical College Scientific 
Society on Saturday, January 24th. The paper deals briefly 
with the past and present progress of the application of 
electricity to the mining industry, and embraces the follow- 
ing :— 

1. Lighting, both surface and underground. 

2. Transmission of power for special purposes, such as 
coal cutting, drilling, pumping, hauling, &c., where, in most 
cases, the plant is placed underground. 

3. Production of magnetism for the purpose of separating 
minerals. 

4. Shot firing. 

5. Transmission of signals, 

A sixth application is mentioned at the commencement of 
the paper, but not dealt with, doubtless for want of time. 
This is the transmission of power for general purposes, such 
as driving coal-cleaning machinery, ore-dressing machinery, 
ventilating fans, and other surface plant. 

We thoroughly endorse the views held out by the author 
in the commencement, to the effect that all mining and elec- 
trical engineers shonld acquire as much knowledge as possible 
of each other's professions, in order to be able to make proper 
use of, and successfully apply electricity to mining. The 
paper, ав а whole, does not call for any very special comment, 
and indicates a masterly knowledge of the subject. There 
are, however, a few minor points which call for remark. 
We agree with the author that the dangers attending 
the use of electricity, even in fiery mines, have been greatly 
exaggerated, and also that by employing proper means they 
can be nearly eliminated, as, for example, in the case of an 
electro-motor, by enclosing it. It should be remembered 
that many motors are not entirely enclosed or gas-tight, but 
are ventilated, to some extent, by openings over the commu- 
tator, which are closed by wire gauge. This constitutes a 
possible source of danger, which can be minimised by allow- 
ing a sufficient area of gauze to enable the burning gases 
resulting from an internal explosion to be cooled below 
ignition point in passing through the g»uze. This would 
not be the case with too small an area of gauze, and though 
probably this is а smaller risk than that incurred by tbe 
breaking of a cable, it must not, on this account, be lost 
sight of. 

In dealing with power drills worked by electricity, the 
author rather leads one to believe that there is at present no 
successful electric percussion drill existent, We do, however, 
know of one at least which has given very good resulta 
abroad, and is now being introduced into this country. But 
for this kind of machine there is a large field, and therefore 
ample scope for the enterprising engineer in devising some 
new and improved form. | 

The arrangement suggested by Mr. Burns for signalling 
by means of an electric bell from the moving cage, at any 
point of the shaft, to the engine house, is an excellent idea, 
and cannot fail to commend itself to mining engineers as a 
device likely to be productive of much good. 


The application of electric power for winding is the last 
point dealt with by the author, who considers it very briefly, 
and merely points out the difficulties met with. It is not easy 
to see why the speed of electric winding should be much lower 
than that with steam winding, if at all. Clearly the reverse 
might be expected, for in the electro-motor we have pure 
rotation, as against reciprocating motion in the steam engine, 
Undoubtedly series motors have exceptional properties for 
rapid acceleration, and with an electric brake, rapid stopping 
should be an easier matter still. With properly constracted 
motors, driven from a suitable generating plant, helped by a 
storage battery of high discharge-rate cells, it would seem 
that & greater acceleration than with steam engines should be 
obtainable at the winding drum. А 


OUR LEGAL QUERY COLUMN. 


the views which he may express.] 


"R. R.“ writes: — I should esteem it a favour if you could inform 
me if supply authorities are compelled to supply a copy of their 
provisional order to anyone making application for same, and if so, 
at what price, as I have been refased one by a corporation engineer, 
although having received several others from other engineers of 
both corporstions and private companies on payment of 1s. ? " 

*„* The question put by R. R.“ is answered by a reference to 
the rules made by the Board of Trade with respect to Applications 
for Licenses and Provisional Orders, which were published in 1890. 
By Rule 13, applicants for a license or provisional order must pub- 
lish notice of toeir application by advertisement, and such adver- 
tisement must contain (inter alia) the address of an office in 
London, and another office within the proposed area of supply, at 
which printed copies of the draft license or order when applied 
for, and of the license or order when made, can be obtaiaed at a price 
of not more than 18. each.” By Sec. 5 of the Act of 1882, any 
rules made in pursuance of the section are to have the same force 
as if enacted by the Act, and are to be judicially noticed. In view 
of the above provisions, and having regard to the fact that the 
corporation is not under penalty to observe this regulation, it would 
be competent for the inquirer to sue for a mandamus to compel the 
corporation to sell him a copy of ite provieional order for the sam 
of 1s. ` 


LEGAL. 


MANCHESTER TRAMWAYS ABBITRATION CASE. 


In the Court of Appeal on Monday Lords Justices Vaughan- Williams 
and Mathew had before them an application in the matter of an 
arbitration between the Manchester Carriage and Tramways Co. 
and the Lord Mayor, Aldermen and citizens of Manchester and 
other local authorities. The application was by the Lord Mayor of 
Mauchester and others to advance the hearing of the appeal in this 
case. 

Mr. Lawson Watton, K C., who appeared in support of the 
motion, said the appeal was from a jadgment of Mr. Justice Bigham 
on a special case stated by an arbitrator to determine the sum 


. which the Corporation of Manchester and 11 other different bodies 


had to pay on taking over the tramways in the City of Manchester 
and district. The alternative award specified two figures—one 8 
sum of about half a million of money and the alteroative sum 8 
quarter of a million of money. When the matter came before Mr. 
Justice Bigham he confirmed the award, embodying in it the larger 
figure. The appeal from that decision affected a quarter of a million 
of money. The chief difficulty the Corporation was in was that 
there were no fewer than 11 local bodies interested in the question, 
and there was a great deal of property in the nature of depots 
formerly used by the Tramways Co., and representing a total value 
of £144,000. These depóts were lying quite useless, and there 
were heavy outgoings in the shape of rents and taxes. The Corpo- 
ration did not know whether they were to take these depóts over 
or not till the appeal was determined. A sum of £24,000 a year in 
the ehape of interest was being paid over. 

Mr. FLETCHER Мосітом, K. C., said he appeared for the Man- 
chester Carriage and Tramways Co., and he was quite willing that 
the hearing of the appeal should be advanced. He held the jadg- 
ment of the Court below. 

Mr. WALTON said the case stood only seventieth out of the list, 
and he asked their Lordships to take it towards the end of this 
month. 

Lord Justice VauGHaN-WILLIaMs: Reluctantly I consent. I say 
во, because I cannot help feeling that public bodies should be more 
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reasonable in asking to have matters expedited in this way. It is 
very hard on other litigants. 

Mr Lawson WALTON said а great many difficulties had been 
smoothed over, but the main question bad to be determined as to 
what properties the Corporation was to take over. 

It was afterwards arranged that counsel engaged in the case 
should decide upon a day for the hearing of the appeal, and apply 
to the Court to have that date fixed. 


THE MRC Om WIRELESS TELEGRAPH Co., LID. 


Iw the Chancery Division on Saturday before Mr. Justice Farwell, 
Mr. Upjohn, K.C., appeared in support of a petition by the company 
asking the sanction of the Court to special resolutions wbich had 
been paseed under the Memorandum of Association Act, 1890. 
Learned counsel said that the company was formed in July, 1897, 
to take over and workia number of patente granted to Mr. Marconi 
in connection with his system of wireless telegraphy. At the time 
the реч were acquired the invention was not perhaps тегу 
widely appreciated, but now after a great expenditure of money aud 
many experiments, there had been actual practical results, and 
King Edward and the President of the United States had exchanged 
messages by the Marconi system. The birth of a child had also 
been passed over the system, so that he might say that wireless tele- 
graphy was now indisputably associated with our domestic 
life. In fact, the invention had now attained such dimensions 
that he might paraphrase Dr. Johnson by saying that it 

potentialities beyond the dreams of science. The desire 
of the company was, of course, to develop the Marconi patents to 
their full extent, though it was difficult for the moment to say what 
was the full extent. It was believed that the invention was avail- 
able not merely for telegraphic communication, but for lighting, and, 
above all, for traction, the enormous advantage of which would be at 
once seen when he stated that it would do away with all the 
unsightly overhead wires. With regard to telegrsphy, it was now 
ascertained that it was possible to send messages all over the world, 
even from Eugland to Australia. The current followed the curvature 
of the earth, and practical arrangements only were wanting to 
achieve Ariel'e circle round the earth. But the operations of the 
company were not confined merely to plane surfaces like the sea, as 
it was possible to telegraph overland, snd here it was important that 
the powers possessed by the company should be made plain. It was 
possible to telegraph from Cornwall to St. Petersburg, but there were 
difficulties in the way. He supposed the Postmaster-General would 
object to their doing it in England, and possibly France would 
object also as regarded that country. In all countries now 
telegraphy was a monopoly, во that whenever messages were sent 
overland it would be necessary to make arrangements for their 
despatch and distribution. But there was auxiliary business which 
the company would be enabled to do. The Marconi Co. was 
now the competitor of the great cable companies, and he thought 
they were very much cheaper. The cabling of money was an 
appreciable part of the business of the cable companies, and the 
company were anxious to embark in that business, if they had not 
already the power. Then there was the novel idea of publishing 
newspapers on board ship. By the Marconi system it was possible 
for ships to receive news in transit, and a daily 6d. newspaper on 
the great liners might possibly prove a subetantial source of profit. 
The alterations now proposed in the memorandum of association, were 
such as in treir opinion would enable the company to carry out 
these and other objects in the best way. 

Mr. Justice FARWELL thought tbe case was quite unique. 
Though the proposed alterations were sweeping ones, it was 
perfectly true, as had been said, that the possibilities and 
potentialities of the company were so great that they were amply 
justi&áed in asking for powers which they needed. Не saw no 


difficulty whatever in sanctioning the petition, and he made the 


order accordingly. 


Country or LONDON AND Ввовн Co. v. FARBANTS. 


Last week, at the Wandsworth County Court, before the Hon. 
Arthur Russell, the case of the County of London and Brush Pro- 
vincial Electric Lighting Co, Ltd., of Moorgate Street, E.C., v. 
Farrants was disposed of. The plaintiff company sued Mr. Arthur 
Farrants, the defendant, who is the proprietor of the Bull and Star 
Hotel and the Spotted Horse, Putney, to recover the sum of 
£25 10s. 8d., the balance of an account for electric energy supplied 
to the first-mentioned house,-and the defendant counterclaimed for 
rebate and damages for tke cutting off of the electric supply at the 
Spotted Horse. Mr. Arnold Inman was counsel for the plaintiffs, 
and Mr. R. O. B. Lane represented the defendant. | 

In the course of his opening statement, Mr. Inman produced а 
meter and an index similar to those used at the Bull and Star, and 
said that the defendant had been supplied with electricity for the 
past four years. Having explained the terms of the contract, the 
learned counsel said that the defendant had paid his accounts up to 
September, 1901, but in the following December trouble com- 


menced. Mr. Farrants, on receiving his account for the December 


quarter, applied to have his indicator tested, and it was found to 
be perfectly correct. In March application was again made for 
payment, the company notifying the defendant that unless a 
cheque were received on the following day the supply would 
be disconnected from the service box outside his premises. 
Nothing was paid, however, but the company did not press 
the defendant because they held a deposit of £50. On Jane 19th 
Mr. Farrants sent a cheque for £30 on account, promising another 
payment directly after the Coronation. The March account was 
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then due, and the June quarter was becoming due, the total being 
£67 Os. 3d., of which the defendant paid £30. The company wrote 
asking for the balance of £37 0s. 3d., pointing out that his premises 
would be liable to disconnection. Coming to Beptember, the 
defendant owed £25 10s. 8d , the amount now sued for. 

Mr. Lane, on behalf of the defendant, said that his client had 
made all his payments under protest, and he counterclaimed for 
the disconnection of the light at the Spotted Horse. The contract 

rovided that in the event of an account remaining unpaid for 15 

ys, the company had the nght to discontinue the supply; but 
in the case of the Spotted Horse, the account had not even been 
rendered. 

E C. decet 8 n f to the plaintiff company, 
mally prov a 8. was due for electricit li 
to mora and Star. ОМИ 

y Mr. LANE: It was а very large house, where a large caterin 
and general trade was done. ilk E S E 

To the Jubas: The company had 4,000 other customers, including 
200 public houses, all of whom were subject to the same contract. 

His Honour said that a more complicated contract he could not 
possibly conceive, and he never could understand why electric 
lighting companies charged for the use of meters which were for 
their own benefit, checking the amount consumed. He called it a 
shocking imposition. 

Henry JosmPHs, one of the company’s collectors, said that 
after he had cat off the supply at the Bull and Star, the 
defendant told him that he had. better and disconnect the 
light at the Spotted Horse, and he eventually didso. This was the 
case for the company. 

Mr. Автнов Farnants, the defendant, said he had just 
returned from town when the light was disconnected at the 
Bull and Star. He was naturally irritable, but it was utterly untrue 
to say that he told the men to disconnect the light at the Spotted 
Horse. At that house, for the express purpose of the electric light, he 


‘had purchased for nearly £400 a clock containing a statue of 


Liberty and a view of New York Harbour, which proved a great 
attraction to his saloon bar. The installation coat him £25 or £30, 
and he bad since spent £20 in gas, besides heing prevented from 
getting the rebate on his electric lighting account. His takings fell 
off, and he now claimed damages for the loss he had incurred on 
98 days. 

Miss FRENCH, a young lady employed at the Bull and Star, 
corroborated the defendant's evidence, and said that no order 
was given with regard to the Spotted Horte. 

His Honour said there was absolutely no defence to the 
action, and his time bad been wasted in hearing it. It 
was a very complicated contract, and extremely difficult to 
understand, but the defendant was a full grown man, and 
having entered into it, he must abide by the consequences 
of it. At all events, he had had fonr years in which to 
master it. Was it at all likely that the servants of the company 
would have cut off the light at the Spotted Horee without being 
told? Не thought there could be no doubt that the defendant, in 
a fit of pique and anger, told the men to do it, and he, therefore, gave 
ена! for the plaintiff сошрапу on the claim and counterclaim, 
with costs. 


CORRESPONDENCE. 


Entropy. 


In Prof. Perry’s letter last week he says: My first letter 
of a month ago was in answer to what I felt to bea not 
very brave attack on myself, which I could only resent as 
being hurtful to studente" The note in my address 
criticised most treatises on the steam and gas engine," 
and the 0 ọ diagram; also nine out of ten treatises on 
mathematical physics." I also said * most writers define 
entropy incorrectly." I also criticised the use of dp as a 
typical exact differential in the passage Prof Perry has 
quoted. Now, how can all this very broad criticism of 
writers on steam and gas engines, writers on physics, and 
writers on mathematics be a not very brave attack on Prof. 
Perry? As to “not very brave, I will leave it to your 
readers whether I am addicted to anything cowardly in the 
way of attacks on particular people. I think I am generally 
ready tospeak openly, and with the courage of my opinions. 
But I had no sort of motive for attacking Prof. Perry 
bravely or not very bravely. The only man I had had any 
difference with on a point of thermo-dynamics, and that a 
scientific, not a personal, difference, is not Prof. Perry at 
all; and we are on the best of terms. I may say definitely 
there was absolutely nothing whatever in the whole address 
directed against Prof. Perry himself; there is no reference to 
him whatever in the printed version, and in the verbal edition 
the only reference was when I regretted I could not hope to 
give as brilliant an address as his, Even if I had attacked 
Prof. Perry in particular, it is very regrettable that he 
should adopt the tone of infinite superiority he chooses to 
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assume; I have not done so towards him, and have discussed 
anything in the way of thermo-dynamics that he has 
brought forward on the understanding that he is a man of 
ability, and anything he says, especially on a scientific 
subject, is worthy of attention. Enough as to personal 
matters. | 

As to thermo-dynamics, Prof. Perry does not really 
discuss, he merely contradicts my statements on his. own 
authority. 

In your issue of January 23rd Prof. Perry wrote, That 
Clausius used a term in oue sense, and that all modern men 
use the same term in another sense, is a matter perfectly 
well known. . . ." This was in a letter headed * Entropy," 
апа Prof. Perry's contention is that H'O = 9 is a defini- 
tion of entropy, while mine is that it is not, because, ав 
Clausius shows, and says, //н/Ө < ф in all wholly or 
partially irreversible changes. Т think the fair reading of 
the passage quoted is that the“ term ів the term entropy. 
He now says: “ І might have known that Mr. Swinburne 
would take this ‘term’ in a wrong sense.” Then will 
Prof. Perry say clearly what he did mean about Olausius's 
term? I have not Hirst’s translation of Clausius's papers; 
but I have Browne’s translation of Тһе Mechanical 
Theory of Heat," which, according to the preface, was so 
completely re-written by Clausius that Hirst’s translation 
has been found scarcely anywhere available, It may tberc- 
fore be taken as an exposition of Clausius's views, and in it 
Clausius says, on non-reversible processes: Thus to 
express the general principle, we must write in place of 


(J Ө = 0, (/)duj8 T o, and equation dn = 6d¢ then 


becomes du © Өф.” 


As to what І mean by Ө when I discuss such equations ав 
lh < e, or (їн, < de, Ө is the temperature at the surface, 
across which the heat considered is transferred. If the 
change is reversible, the reservoir, the separating surface, 
and the substance are all at the same temperature. The 
reservoir is always supposed to be so large that its tempera- 
ture is uniform. If the process is irreversible, and if the 
temperature of the substance is not uniform, then 0 is the 
temperature of the surface of the substance, which is the.same 
as that of the reservoir. It could not be the temperature of 
the whole substance, because that is not uniform. If the 
temperature of the reservoir were not uniform, then 0 would 
still be the temperature of the surface of the substance, and 
the * temperature of the reservoir " has no meaning. If 
you take two bodies, one hot and tbe other cold, each at 
uniform temperature, and put them together, the temperature 
of each ів at once no longer uniform, and du,0« ф for both 
of them, 0 being the temperature of the bounding surface, 


not the temperature of either one of them as a whole, that is 


meaningless, and either of the bodies may be considered as 
the working substance. If the working substance is not 
uniform in temperature, there is conduction ; an irreversible 
process involving increase of entropy. If the body is split 
up into elements, each element is not uniform in temperature, 
and the temperature of the element is as vague as te tem- 
perature of the body. In thermo-dynamics, therefore, in 
{н Ө when referred even to an element of volume, Ө means 
the temperature of the surface of the element, and /dH 0« 9 
for each element, as well as for the whole body. | 

When I say that entropy is not a factor of heat corre- 
sponding to temperature," I mean that /h is not necessarily 
the heat of the substance. Other forms of energy, such as 
Jpilv, fxdr, Jv dQ (electric), &c., are made up of tension and 
quantity factors. I say that ф is not a quantity factor of 
heat, such that %% is energy, or increase of energy of the 
body. In the single case of a body taking in or giving out 
heat reversibly without otherwise losing or gaining energy 
{б = Adh, but in all other cases Fu ia not equal to 0d9. 

As to ф essentially concerning the reservoirs, I mean that 
it is eventually or originally measured by the increase or 
decrease of entropy of the reservoirs after a reversible 
change. Though the entropy in state 8 may be got from the 
other co-ordinates, that is only after the determination bas 
leen. first made by the change of entropy of the reservoirs 
When the body is brought from a to В or В to A reversibly. 

I would point out that the whole of the discussion about 
a body whose parts are at different temperatures has been 


introduced by Prof. Perry since the address. It is one case 
of irreversibility only. I have already given elsewhere 
various cases of irreversible change where there is no want 
of uniformity of temperature. Prof. Perry says: “ When 
any philosopher speaks of a body undergoing an irreversible 
operation, be means that, during the operation, its tempera- 
ture is different in ite different parts.” I disagree entirely. 
I say there are any number of cases of irreversibility other 
than conduction of heat. I regard the idea that the only 
irreversible process is conduction of heat, or that the total 
entropy only increases where there is equalisation of tempera- 
ture going on, as wholly erroneous. I have given my reasons 
very fully already. 
James Swinburne. 
41, Palace Court, W. 


Papin’s Telephone System. 


I have to thank the translator for his explanation of Dr. 
Pupin's formul, although I can but wonder that they were 
not shown more fally in the first instance. 

Dr. Pupin's formule now show the effective current 
received as | 


A 2 
I, — „ * Ж at ie m mmn simt Lc RE DP rar UNT ̃ —. —— А (1) 
У 2 A 281 +T 281 2 cos al 
and the effective current sent as 
Ау „ IIT (2) 
І = --- 
T V2 261 „ 251 — 2 cos 2 4! 


Others bave, however, given formula for the same problems 
that differ from Dr. Pupin'8; and even if опе is correct all 
cannot be. 

Nevertheless, these formulw are interesting, and even useful, 
if they are not taken too seriously, but revarded more as 
illustrating a principle than as stating facts. 

Take, for instance, Dr. Pupin's value of 


B= P? (AU pa) (3) 
It will be seen that the larger L is made, tle smaller 3 
becomes, and the greater L, and that т, can be in reased 
indefinitely by increasing 1.. | 
But it is well known that there is а certain definite 
relation between „, L, and c, that makes the value of the 
received current а maximum, and that eitber an increase or 
decrease of 1, from that value leads to a decrease in the 
received current. 
As regards formula (2), it will be seen that the right-hand 


term never differs much from unity, aud that formula 
shows that a large alternator might be short-circuited with 


_ impunity, provided that there are not some other factors 


hidden away under the complex function a. 

I do not wish it to be thought that I am condemning the 
Pupin system, and I think it is quite feasible to telephone 
from London to Berlin across the German Ocean—that is 
only a question of expense and Popin’s coils. 

W. Moon. 


The I. E. E. Students and the Building Fund. 


In reply to M. I. E. E.“ re the Students of the Institution 
of Electrical Engineers being asked to subscribe to the 
building fund, he is mistaken as to the origin of this move- 
ment: this appeal has not been made by the Council of the 
I.E.E., bat by the committee of the Students’ Section, and 
the circular was issued by the hon. sec. of that section. 

It is astonishing that a man signing himself M. I. E. E. 
should be so blind to the welfare of the Institution as to 


make such a statement, that ће is “ very much against our 


possessing our own building." 
I do not think it is a mistake to appeal to the Students 
to help this fund; in the event of the Institution becoming 
eed of a building, whether of their own or conjointly 
with other Institutions, the Students would reap as much 


benefit from it as anyone, and the amount which it was 


suggested every Student should subscribe was 2s. 6d., so that 
this, the Student himself could with little difficulty, I think, 
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manage to save even if he is earning no money. I am glad 
to be able to inform * M.I.E.E." that if he would look 
through some of the replies that have been received (which 
I shall be pleased to place at his disposal for that purpose) 
he would be surprised at the generosity with which this 
appeal has been responded to, and the enthusiasm shown is 
evidence that many of the Students recognise the desirability 
of a building for the Institution of Electrical Engineers. 


Harold D. Symons, 


Hon. Sec., Students’ Section, 


Speedy Tramear Erection. 


I am compelled to write a final reply to ** Not one of the 
Gang," because he obviously evades the truth by correcting 
me for showing that the time he admits having been spent 
on 75 cars is nine weeks, In your issue of January 16th, 
page 96, he stated the period as “ October Ist to the back 
end of November." That is nine weeks all but two days. 
He had his leading hand there at least four weeks more, and 
his foreman longer. But note his evasion, page 216, 
February 6th: I said three weeks (not nine weeks)." 

No doubt exists in my mind that he is of the gang, and 
if so, he has the costs of the Bristol work at hand. It is 
not unfavourable if honestly compared, I feel confident, but 
what has cost to do with speed ? 

I asked: Can anyone show a record equal to Bristol, 
viz., 104 cars per week for 13 consecutive weeks, including 
25 cars per day on two consecutive days ? " | 

He replied” (page 96, January 16th): ** Yes, better at 
Manchester: 84 cars per week for nine consecutive weeks, 
including 4} per day for seven consecutive days.” I have 
done the arithmetic on his figures because he is weak on 
that subject, and for comparisons I prefer the same time 
units, though he does not. Thirty per week sounds more 
than 44 per day. 

I make his overall efficiency (assuming he has kept up the 
rate of 81 per week since November 30th; he had 200 cars 
to do) 83 over 104 equal to 79 per cent., and on the specially 
quick part his efficiency is 44 over 25, which equals 18 per 
cent. 79 per cent, is better than 100 per cent.! Aleo 
18 per cent. is better than 100 per cent.! I have 


finished. 
J. William Smith. 


[This correspondence is now closed.—Eps. ЕЁт,кс. Rev. ] 


The Wiring of Buildiogs. 


It is a pleasure to see that the question of wiring is now 
concentrated on the practical point of having an inspector 
in each district. 

The letters of Mr. Mautby Hill and “Fair Com- 
petition" are examples of the true spirit which ought. to 
prevail. They are not afraid of having their work inspected, 
and if all were like them we should soon have the standard 
of wiring raised to a safe level. 

Mr. Stegmann's views seem to represent those of the class 
on the other side of the dividing line who are well pleased 
with the existing state of affairs. 

Let us welcome the inspectors by ail means and the minor 
disputes wont do much harm. Consulting engineers super- 
vising large jobs on & supply company's system usually rub 
along all right with the company's inspectors, and so will 
the insurance experts when they come. 

I hope that Mr. Mautby Hill and * Fair Competition” 
will not allow the subject to drop ; others are sure to speak 
up, and we shall no doubt eventually obtain some stricter 
supervision of wiring than presently exists. 


Twin Wire. 
February 7th, 1908. 


In reply to Foreman's letter, I think it is a matter of 
almost universal experience to find the test fall after fixing 
blocks, switches and roses, and more especially during a 
spell of damp weather. I have never seen a job tested, but 
this has taken place. From my own observation and ex- 
perience, I can only advise “ Foreman” to do as I am doing ; 


give every scrap of woodwork taking a fitting of any kind, 
both on walls and ceilings, three coats of the thickest shellac 
varnish procurable. This will not wholly rid him of the 
difficulty, but it will minimise the trouble. Of course it is 
almost useless to tender this advice in respect to cheap 
competitive work, but if he will try the experiment where 
the pee will stand it, I am sure he will be satisfied with the 
result. . 

I can quite sympathise with Foreman," but how is an 
engineer to tell at a glance from what cause the low test 
arose? He testa, finds a low reading, and concludes that the 
work is faulty. Natural enough, because damp will search 
out faults, and indifferent work may be found zin? poorly 
insulated wire (even though labelled 800 megs.), badly pared 
braid and tape at the fittings or insufficiently insulated jointe. 
Tube work needs care of a more than ordinary kind to yield 
highly satisfactory results to all parties concerned, and ] can 
only say to Foreman, it is the trifles that tell. Use the 
shellac pot freely, and don’t forget to test the wire before 
using it even though there be a label of 600, 800, or 
even 1,200 megs. thereon. Rubber burnt in the vulcanising 
is а nuisance, and а damp day or ordinary condensation will 
play havoc with the test if such is used. 

Another Foreman. 


I have read the letter of your correspondent on the 
Subject of unreasonable charges made by central station 
engineers, especially those in charge of municipal under- 
takings, and think that a recent experience of the unreason- 
able attitude of those gentlemen with regard to the fee of 
108, 6d. for second and subsequent tests might be of interest 
to your readers. 

A building for which we were the wiring contractors had to 
be finished in sections, so that as each section reached 
completion it could be occupied. . 

The first test was, of course, made free of charge, and we 
were then informed that before any more sections could be, 
connected a fee of 10s. 6d. for each would be required; this 
will mean two at least, probably three, fees to be paid by us. 

Do you not think, Sir, it is advantageous for the central 
station to have the benefit of the first section lighting while 
the next is being completed. A gas company would have 
made no charge even had a temporary meter been required, 
and any number of lights added subsequently. 

In this case the service connections and meter are perma- 
nent, the tests throughout have been satisfactory, and all 
that the Corporation have to do is to send a man with a 
testing tet which takes about half an hour of his time. 
Surely this is not the best means of advertising a municipal 
undertaking, and in these days of cutting prices is decidedly 
rough on the contractor who has to bear the loss. 


John Biggs. 


Borough Road, S. E., , 
February Tih, 1908. 


Charges for Electrical Energy. 


With reference to his article last week, Mr. Bastian ought 
to be very grateful to the French writer for enlightening him 
on the two-rate method of charging for electricity which has 
во suddenly captivated his fancy. It would appear that Mr. 
Bastian is ignorant of all that has been written on the sub- 
ject of charging for electricity during the past 10 years, and 
it is reserved for this casual article in a foreign journal to 
arouse him from his indifference and to induce him to con- 
tribute his waking thoughts to your paper. For Mr. 
Bastian these thoughts may possess all the charm of novelty, 
but to most of your readers his statement of them must be 
very ancient history. Further, why go to France, where the 
subject is only dealt with in its most attenuated theoretical 
aspect, instead of investigating what is actually happening 
in England and the United States, where something useful 
may be learnt? It is well-known that electric lighting 
methods, both as regards production and prices, are in France 
much behind those in this country. Much importance is 
attached to the statement that “ the charge to the consumer 
cannot only be based upon the cost of production, while a 
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little later it is claimed that the two-rate system is the 
summum bonum of the author, and has the advantage that the 
cost of production can be taken into account. This is the only 
advantage worth citing, as Mr. Bastian’s conjecture as to 
what the consumer will or will not do is valueless. 

There is no analogy, as any engineer can recognise, between 
the carriage of different classes of postal packets at various 
rates for the public convenience, and the commercial busi- 
ness of generating and selling electrical energy. To accept 
such а proposition as an analogy, together with the con- 
fession that the maximum demand system is exceedingly 
complicated, betrays a state of mind that is ill fitted to cope 
with the problem of charges for energy. 

Mr. Bastian may be surprised to learn that the “ utterly 
impracticable syatem " of a time switch and demand indi- 
cator is not only already in use, bat is being contemplated 
for adoption by several of the leading central station 
engineers. I should hardly think this fact would have 
much weight with him, judging from the irresponsible tenor 
of his article. The maximum demand indicator does not 
discriminate between the times of day or night, but that is 
hardly necessary. How many consumers does Mr. Bastian 
know of whose maximum demand for lighting is at mid- 
day, and who would be better off on a flat rate than on a 
maximum demand tariff? I would refer him to the con- 
ditions at Stepney, and the results gained there. 

The quibble about occasional cutting out of the demand 
indicator will not deceive station engineers, for whose in- 
struction Mr. Bastian is presumably writing. I can assure 
him that most of them have a better grasp of the subject 
than is displayed in his contribution. 

After stating the momentous fact that conditions are 
changing with regard to electricity supply, and giving the 
dubious information that some gas companies have a peak 
between 12 and 1 p.m., he concludes that this accounts for 
some authorities having gone over to a flat rate from the 
maximum demand system. Не omits to mention that this 
has usually been at the instigation of the short-hour element 
on the Local Council, aud also that the consequences have 
sometimes been disastrous. Take the case of Burnley. 
During the first year after the change from maximum 
demand to a flat rate, 48 new consumers were added, but the 
revenue was £600 less, and that this was not solely due to a 
low flat rate was shown by the fact that 6,000 units less 
were generated for lighting. In short, business went back- 
ward, and the average charge to consumers was higher. 

The gem of this remarkable article is this:—‘ The aim 
must be to make the turnover as large as possible at a fair 
average profit, and to reduce the cost of production in every 
available practical way.” A fair average profit, and how to 
obtain it—that is just the question which leads direct to 
differential rates. How clearly put! One can almost hear 
these words ringing down the sand of times, as my Irish 
friend would say. But, personally, I don’t care for empty 
platitudes. Why does not Mr. Bastian tell us how to do it, 
and why does he not frame the carefully thought-out sliding 
scale of discounts he alludes to? 

I have frequent opportunities of discussing with central 
station engineers and town authorities this very subject of 
economics, and because I know that public knowledge is not 
at such a low ebb as to be receptive of Mr. Bastian’s wild 
guesses, 18 my only excuse for inflicting this long letter 
upon you. 

Out of the fulness of inexperience it is stated that the 
advantages of electric lighting will be sufficient to enable us 
to retain the long-hour man. But when, and at what price ? 
These advantages alone do not do it now. That prepay- 
ment meters will meke the household expenditure appear 
less will no doubt be gratefully accepted. 

I should not advise anyone to take his last tip about 
specially low rates of discount to consumers open to 10 p.m., 
unless Mr. Dastian will indemnify them through a guarantee 
society against proceedings under the “undue preference“ 
clause. 

[ may mention, in conclusion, that a good many flat rate 
stations have come over to the maximum demand system, 
and more are coming. I have no hesitation in saying that, 
did the matter lie with the engineers, the flat rate stations 
would be in a small minority. 

What engineers require is light on the subject by practical 


and experienced men, not à string of disjointed opinions 
devoid of either logic or intelligence. 
a. 


— 


Electrolytic Meters. 


As manufacturers and “ consumers alone have so far had 
their say on this subject, perhaps the buyers may be forgiven 
if they venture to air their opinions. 

Mr. Bastian's test on a “disinterested individual" is very 
cunning, but does not speak well for his meter—as I very 
much doubt if a change of 10 per cent. in the “ candle- 
power" of the lamps could be detected in the way he sets 
forth in your last issue. 

Mr. Bastian says: '* We will connect the meter " (perhaps 
of 10-ampere capacity) “ in circuit with a lamp on a 220- 
volt circuit." A lamp, mark you—he very wisely says 
nothing about the meter’s efficiency on full load. 


Volts and decawatts. 


Current in amperes. 


10-amp. Bastian meter; voltage drop 


‚ watts lost 


I have not a word to say against its accuracy, but 
cannot praise its efficiency. I am absolutely dis- 
interested, but when I can get an electrolytic meter 
(and indicator combined if necessary) to work on full 
load with a voltage drop of 1:2 volts, [ cannot help 
murmuring at the wastefulness of Mr. Bastian’s meter in 
this respect. He gives us no /igures on the subject in his 
letter, and in order that this point may be cleared up, I 
enclose a curve showing the voltage drop in, and the watte 
absorbed by, a 10-ampere meter from no load to full load. 
The voltage curve for a 2}-ampere meter is almost identical. 
The р.р. between the meter terminals is never less than 
2 volts when on load, and on rated full load attains 5:3 
volts, the energy absorbed at this latter point almost 
equalling that expended in a respectable 16-C. P. lamp. I 
need scarcely add that the meter was set up exactly as 
prescribed by the company. 

Electron. 

February 9th, 1903. 


The Metric System. 


The recent discussion at the meeting of the Institution 
of Electrical Engineers on the metric system seems to have 
put back the solution of this question for years. 

Sir Frederick Bramwell as an opponent cannot be over- 
looked, but it did not seem to occur to any one present what 
a large amount of time the average boy loses during his 
school time in remembering that 14 lbs. make 1 stone of 
coal, and 8 lbs, 1 stone of meat; that 30} sq. yds. make 
1 вд. pole, but 54 yds. in linear measure. 

Such puzzles disgust the youthful mind, and give the 
German boy, with his metric system, hours of leisure to 
learn English, French and science subjects. Apart from 
the relative values placed on education by German and 
English parents, also the vastly more regular attendance at 
school, the German lad has at least from five to eight hours 
per week saved by his metric system, to devote to other 
subjects. 

With the coming developments under the new Education 
Act, surely the Education Department at Whitehall could 
make a beginning in all schools — both primary and secondary, 
commercial and technical —either by making the teaching 


— — — 
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of the metric tables and actual handling of weights and 
measures one of the conditions for receiving Government 
granta, or else by insisting that all pupil teachers, students 
in training, and. certificated teachers should pass an 
examination on the metric system. | | 

Probably it would be useless to try and get the older 
universities of Oxford and Cambridge to interest themselves 
in the matter, but surely the up-to-date university colleges 
and technical schools. might seriously consider it. | 

If the next two generations had a sound knowledge of 
both systems, the time of its adoption would not be far 
distant, 

Curiously enough, the Civil Service Commissioners who 
examine candidates for London police inspectors always 
insert one or more questions on the metric system in the 
arithmetic paper, but why or wherefore no man knoweth. 

Sir F. Bramwell’s point as to showing the value of a 
third or а seventh by the metric system would be an 
interesting point for discussion by your younger readers who 


are budding mathematicians. 
Е. H. Wiltshire. 


Wireless Telegraph). | 


Ав а shareholder in the Marconi Co., and a telegraph 
engineer of some years’ standing, I read with considerable 
interest the leading article in your issue of January 30th, 
headed ** Wireless Telegraphy." | 

The writer argues, because contracts for submarine cables 
stipulate that certain tests shall be successfully carried out 
after the cable is laid, that before the Post Office grants the 
Marconi Co. certain facilities, the Marconi Co. should show 
to в jury of experts the working of their system. The com- 
pany is not very communicative as to the methods by which 
it obtains certain results, but tuere seems to be no 
particular reasón why they should not show electrical 
experts their system working, other than the desirability 
of not disclosing certain trade secrets. There appears, how- 
ever, to be a defect in the reasoning of the writer of the 
article when he argues from the premises relating to the 
cables that such а demonstration should be a condition 
precedent to the granting of certain facilities by the Post 
Office, The demonstration of the manufacturer of the cable 
із а demonstration by a contractor to his employers. In the 
cases where the demonstrations are made, the cable company 
is employing a firm to manufacture and lay the cable, and 
naturally requires that certain tests shall be fulfilled before 
payment is made. Were the cable company to manufacture 
andlay its own cable, no demonstration other than one to 
its own employés for its private satisfaction is made, ог is 
necessary. 

If the Government were buying the Marconi system, it 
would be neglecting its duty if it did not insist upon certain 
tests being complied with before payment was made. The 
circumstances are, however, that the Marconi Co. has put 
down its stations at its own expense to work them for 
receipts, and it is no concern of anyone except the com- 
рапу'в shareholders (and people from whom it takes money) 
how the stations work. The shareholders can call the 
directors to account if the company’s stations are not 
properly worked and administered, and the public have the 
ordinary remedy of abstaining from use of the system if it 
does not work well. 

The suggestion that the Post Office cannot allow ite 
system to be used in conjanction with a service which has 
not been demonstrated .to be perfectly trustworthy, is 


ridiculous. The Post Office takes no responsibility for 


cables which originate at its offices and pass over ita lines to 
the cable companies’ systems. The Post Office do not ask 
the cable companies to show by tests after a cable is laid that 
certain resnlta can be obtained from it. This is the cable 
companies’ concern solely, and if a test is exacted it is by the 
cable company from the contractor. E EE 
у J. Leslie Fuller. 
[Our correspondent writes in evident good faith; but he 
mised our contention, viz., that the question in this 
case is not one as between contractor and manufacturer, but 
м between the public and the pioneers of what is claimed to 
be a revolution in trans-oceanic telegraphy. 


The case cited in our issue of 80th ult., of the 1865 Atlantic 
cable had reference to a teat designed at the time to prove 
the practicability of long-distance submarine telegraphy, 
which, like wireless telegraphy to-day, was then in its infancy, 
only far less so, and this test was intended to overcome the 
deep-rooted scepticism which then existed as to the possibility 
of establishing and maintaining reliable telegraphic communi- 
cation across the North Atlantic. Public scepticism in this 
matter had been much strengthéned by the failure of the 
1858 Atlantic cable. | 

What still takes place as regards the guarantee of sub- 

marine cables is now, of course, purely a matter between 
contractor and purchaser, and has no longer any public 
interest. 
According to our correspondent, promoters of revolu- 
tionary schemes are justified in claiming the co-operation of 
any Government, with all the commercial advantages of such 
co-operation, and at the same time they may withhold 
rigidly from the particular Government department con- 
cerned, the opportunity of satisfying itself of the practi- 
cability of the scheme. In other words, the Post Offices of 
the United Kingdom are to be made so many centres for 
accepting public money and public messages for transmission 
by any new system, without a satisfactory demonstration or 
guarantee of any sort from the representatives of the 
system ! | | 

The demonstration which we have suggested to prove the 
possibility of reliably and commercially working wireless 
telegraphy across the North Atlantic need in no way involve 
а disclosure of the “ trade secrete," as to which the wireless 
company and our correspondent himself may possibly feel 
apprehensive.—Eps. ELEC, REv.] 


BUSINESS NOTES. 


Electrical Wares Exported. 


Үк Dm Fes. 11TH, 1902. | Weex MDG Гев. 10TH, 1903. 


Alexandria .. .. Value E42 Adelaide. Teleg. mat. .. Value £575 
Amsterdam А же 50 sterdam .. Vs T ii 88 
Beira ae ee ee c oe | ee 63 Auckland eo oe ee ee 10 
Bombay  .. Vx oe is 83 Bangkok .. in ee eo 295 
Buenos Ayres ees pe .. 809 Bombay v Vi s 22 
Не Teleg. cable .. $75 Bordeaux .. е vs .. 125 
Caloutta oe ee У oe ee 6565 Caloutta ee ee ee hd . 3,507 
10 Teleg. mat. .. 150 Cape Town. - 25 .. 90 
ME Teleg. wire .. eo 59 Channel Islands .. ав .. 46 
Cape Town .. P oe . 482 Colombo s yu .. 69 
Channel Islands .. T .. 294 Copenhagen. Teleg. wire  .. 18 
Chinde м ° о ee ae + eo 28 Durban ees о oe eo 890 
Colombo. Teleg. mat. .. ee 245. East London. Teleg. apparatus 200 
Fremantle .. “ә sa x 21 


Copenhagen. Teleg. wire . 116 
Durban А is os 


А . . 1,811 Ghent 
East London 2 96 Gibraltar 83 
Gibraltar i 15 Hamburg ue T 15 
we Teleg. mat. 85 | » Teleg. cable. 50 
Hamburg 40 | Hong Kong.. e . S. 20 
Hobart. Teleg. mat. Karachi oe oe eo ee 12 
Hong Kong. a Vs T 90 Lisbon 83 
Lisbon 2 a T ee 50 Madras oe 76 
Melbourne .. ee Melbourne .. 542 
Otago ee ae ee ee ee 120 Ostend eo 0 
Perth.. ; we is .. 140 Otago.. 484 
Port Elizabeth .. T .. 510 Perth. ee 25 
Rosario. Teleg.mat. .. .. 828 | Port Arthur.. ee ae . 187 
A EN Teleg. wire . . 7,800 Port Elizabeth .. „+ oe 108 
Sbanghai as T" 49 Port Said ca vs T 40 
Singapore .. a «i . 776 Shanghai 891 
Buez. Teleg. mat. T . 144 Sydney 16R 
Sydney “ә os oe ee 184 Wellington .. 931 
ellington . 21 Yokohama .. 89 


iv. dj Teleg. mat. n 659 
Yokohama .. 6% T ss 

Total | £19,910 Total  .. 
Foreign Goods Transhipped. 

Colombo. Elec. cable Value £38 Bordeaux. Elec. mat, .. Value £125 

Durban, Teleph. wire .. .. 308 Sydney. Elec. goods .. T 60 


Total ..  .. £846 Total .. £185 


+ 
— Lon mu 


Willans Engines,—The Roundwood Colliery Co., York- 
shire, have decided to install a standard Willans compound engine 
for direct coupling to & Wilson Hartnell dynamo for supplying 
power to their colliery. Messrs. Willans & Robinson, Ltd., have 
received an order through the Brush Co. for two 500-H.P. engines 
for the Corporation of Pietermaritzburg, 8.A. The South Wales 
Electrical Power Co. have let a further order for four 100-н.р. 
Willans engines for direct coupling to alternators of the British 
Westinghouse Co.'s make for their Roath and Cambrian stations. 


Electric Driving at Bessemer's.—At the meeting of 
Henry Bessemer & Co., held at Sheffield on 9th inst., Colonel Allen 
said it would be necessary to spend large sums in laying down 
electrically-driven plant to cheapen the cost of production. 
| | E 
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Catalogues and Lists.—Messrs. ELLIOTT Bros. have 
sent us illustrated lists of their alternating current measuring in- 
struments, the Century test set, and the Century d'Arsonval 
galvanometer. 2 

A circular relating to the Pitman ' Hector" water motor has 
come to hand from Mr. Ревосу Prruam, who has recently changed 
his address to Bosbury, Ledbury, Hertfordshire. 

We learn that the Telephone “Call” and Reply Register 
which Mr. A. C. James, of Broad Quay, Bristol, has just published, 
and to which we have already referred, is having & rapid and 
increasing sale. 

From the editor of Cold Storag: we have received one of his small 
pocket calendars for 1903. It is practically a directory of the par- 
ticular trades to whose cause the journal mentioned devotes itself. 

А new catalogue (150 pages) has been published by MESSRS. 
GRAHAM, Morton & Co., Lro., of Leeds. It contains an excellent 
collection of photographic views of coal-conveying, screening, and 
crushing plants, such as they have supplied to electricity supply works, 
tramway power stations, gas works, &c., in all parts of the country. 

Mr. G. BBAULIK has issued a new illustrated catalogue and price 


list of motor-cars and all accessories employed in connection there- - 


with. The “Protos” motors, variable speed gear, accumulators, 
electrical ignition, and measuring instruments are well illustrated. 
All of the above, also several types of “ Protos” cars, may be seen 
at Mr. Braulik’s showrooms in Upper Thames Btreet, E.C. 

A circuiar of their automatic telephones for reply and call system 
has been sent to us by the BERLINER TELEPHONE MANUFAC- 
TUBING Co. 

Messrs. GERT. & LAxdR have sent us several circulars relating 
to their Ward-Leonard circuit breakers. 

A highly coloured wall sheet of illustrations, showing cylinder 
dusters, has been received from AvausrT KRAUSHAAB, of Hanau 
а. M. (Deutschland). It is claimed to be specially suitable for clean- 
ing dynamos, telegraph and telephone instrumente, and all factory 

Bankruptey Proceedings.—A motion arising out of 
the failure of J. H. Redgrave, electrical engineer, 53, Regent House, 
Regent Street, W., came before Mr. Justice Wright last Monday in 
the King's Bench Division of the High Courts of Justice. The 
debtor was adjudicated bankrupt in 1893 at Cheltenham, in the 
name of G. R. R. Preston, and was shortly afterwards sentenced to 
a term of four years’ imprisonment for forgery. He subsequently 
removed to London, and whilst trading as above was brought to 
the London Bankruptcy Court in 1902. When the latter proceed- 
ings were instituted he absconded from his Barnet residence, but 
was followed, and eventually arrested at Blackpool, and is now 
undergoing another term of imprisonment in connection with what 
is known as the Forged Leases case. The liabilities under the 
Cheltenham failure amounted to £19,000, and the trustee under 
last year's bankruptcy anticipates that claims of between £30,000 
and £40,000 will rank against the estate. The Court was asked by 
the motion to order & sum of £2,920, recovered by the trustee 
under the London bankruptcy, to be handed over to the Chelten- 
ham Official Receiver as forming part of the estate under the 1893 
failure. After hearing Mr. Muir Mackenzie in support of the 
motion, and Mr. Clayton on behalf of the London trustee, the 
learned judge made a consent order for the latter trustee to hand 
over to the former a cheque for £1,000 on account, the balance to 
be paid after an account had been prepared and agreed of the 
London trustee's costs, charges, expenses and remuneration. His 
Lordship intimated that in the eventof any questions arising as to 
the amount of such allowances the matter could be referred to him 
again.—Order entered accordingly. 


Dissolutions and Liquidations,—A petition for wind- 
ing up the 8. M. Van Hinden Electrical Co. has been presented by 
Mr. G. Braulik, and will be heard at Liverpool on February 27th. 
The Pioneer Power Co., of 39, Victoria Street, S. W., is winding up, 
with Mr. F. W. Pixley, of 53, Coleman Street, E. O., as liquidator. 

Messrs. G. L. Addenbrooke and L. I. Robinson (Lionel Robinson 
and Co., electrical instrument makers, &c., Carteret Street, West- 
minster, and Bayswater) have dissolved partnership. Debts will be 
attended to by Messrs. Robinson & Williams-Ellis, who will con- 
tinue the business under the old style. 


Staff Dinners.— The inaugural dinner of the staff of 
Waygood & Otis, Ltd., was held on 28th ult. at the Bridge House 
Hotel, London Bridge, S.E. Nearly 160 members were present, 
including the chairman and directors, the company's agents from 
all parts of Great Britain, and several of its representatives from 
the Colonies and elsewhere abroad. 

The apprentices in the electrical department of Vickers, Sons and 
Maxim, Ltd., held their first annual dinner at the Mason's Arms 
Hotel, Barrow-in Furness. А silver cigarette case was presented 
to Mr. E. Kendall, who, after four years' service at the works, was 
leaving England to take up a position in some electrical works in 
South Africa. In the course of the subsequent speeches, it was 
stated that the staff of the department numbers 158 all told. 


New Publications.—A new publication is announced by 
Messrs. D. N. Dunlop & Co., of Effingham House, Arundel Street, 
Strand, W. C. Its title will be the Engincering Digest, and it is 
intended to be a time-saver. It will be a 6d. weekly index and 
review of contemporary engineering literature, and will give a 
survey of the principal technical press of Great Britain, America 
and Europe. 

Mr. G. R. Sims's newspaper Men and Women "— published by 
Cassells—has now made its appearance. It is a penny weekly pro- 
duction. Its articles and news may be quite interesting and chatty, 
but in regard to the portrait printing— well, we have seen worse. 


Books Received,—* An Epitome of Useful Information 
Relating to Trade Marks, Letters Patent, Designs, Copyright, and 
the Use of the Royal Arms," by T. В. Browne, Ltd. 1903. 28. 6d. 

“India-Rubber and Gutta-Percha,” by T. mann, G. L. 
Torrilbon and Н. Falconnet ; translated by J. d. McIntosh. London: 
Scott, Greenwood & Co. 1903. 12s. 6d. net. 

" Lathes, Screw Machines, Boring and Turning Mills" by Thos. 
K. Shaw. Manchester: The Scientific Publishing Co. 1903. 
158. net. T 

“ Steam Power Plante: their Design and Construction," by H. C. 
Meyer, Jun. New York: McGraw Publishing Co. 1903. $2.00. 

“Motoring Annual and Motorists’ Year Book, 1903." London: 
Motoring lllustrated. 38. 6d. net. 

“The Rating of Electric Lighting, Electric Tramway, and 
similar undertakings,” by W. G. Bond. London: The Electrician 
Printing and Publishing Co., Ltd. 2s. 6d. net. 


Trade Announcements.— The Unbreakable Pulley and 
Mill Gearing Co., Ltd., have appointed Messrs. Bug. Nahman & Co., 
of Place Mohammed Aly, Alexandria, and Sharia Bab el Hadid, 
Cairo, as their agents for Egypt and the Soudan. 

Messrs. Rowland Carr & Co. have entered into agreement with 
the patentee of Franklin's Patent Ventilated and Watertight Frame 
and Cover to become sole makers of these frames and covers, which 
are thoroughly watertight, and at the same time secure ventilation 
for the manhole. Messrs. Carr wish to notify that in future these 
frames and covers can only be obtained through them. 

Mesars. Ward & Goldstone, of Manchester, have taken additional 
works at 45, Datton Street, Strangeways, for the manufacture of 
cast-iron watertight fittings, switchboards, &c. The old works will 
be used solely for the manufacture of wires and cables. Messrs. 
A. W. Richards & Co., of 70 and 71, Bishopsgate Street Within, 
E. O., are the firm's London agents. 

The National Electrical Co. has opened offices at 32, Bachelor's 
Walk, Dublin, as electrical engineers, wiremen and contractors. 


Geipel Steam Traps.—We are informed that Mr. Geipel 
has instituted proceedings against the Corporation of Manchester 
and others for an injunction and damages for using steam traps 
which are alleged to be an infringement of the Geipel patents. 


Disclaimer.— In connection with the recent prosecution 
of Frederick Horwood, 34, electric fitier, and others, at Marl- 
borough Street Police Court for alleged burglary, Mr. Frederick 
Horwood, of 15, Coleraine Road, Hornsey, N., wishes it to be known 
that he is not the man referred to. 


Bournemouth.—We are informed by the Alphons 
Custodis Chimney Construction Co. that the chimney at the Bourne- 
mouth Tramway Power Station was built on their patent system, 
not octagonal, but circular in plan, 8 ft. in diameter at the top, and 
without the cast-iron cap and stone cornice originally specified. The 
Alphons Custodis Co. has built over 4,000 chimneys in various 
countries, and has received the order for the four shafts for the 
District Railway power station at Chelsea—276 ft. high, with an 
inside diameter at the top of no less than 19 ft. 

Sale.—Messrs. H. Steele & Son will, on March 4th 
and 5th, offer for sale electric light contractor's stock and plant of 
J. Worthington & Co., Hanley (in bankruptcy). See advertisement 
pages to-day. 


The Metaphone.—The National Telephone Co. has sent 
us a couple of metaphones. They are handy telephone sets for use 
in connection with electric bell wires, bells, &c., batteries in any 
house or other premises, and the moderate price at which they are 
being sold covers the cost of fitting within a reasonable distance of 
any of the company's offices. The apparatus consiste of two 
of small hand combination transmitter and receiver, the one called 
а room metaphone, to be attached to an existing bell push at the 
one end, and the otber called a kitchen metaphone to be 
attached to any ordinary existing bell, or bell and indicator 
board combined at the other, while no alteration is required 
either to push, bell, or indicator board. A detailed description of 
the device, which is, of course, not claimed to be new, but to be 
more inexpensive than others on the market, is given in an excel- 
lently got up illustrated list which the company is now issuing. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnsley.—At the inquiry into the application of the 
T.C. for a loan of £6,800 for electricity extensions, the town 
clerk stated that the loan was required for the provision of a 
booster (£850), storage battery (£1,450), high-speed engine and 
dynamo (£3,250), foundations (£150), switchboard extensions 
(£325), new lighting booster (£500), potentiometer and instruments 
(£115), feed pump (£95), and contingencies (£65). The extensions 
were necessary to enable the Council to supply power to the B. E. T. 
Co. for the trams. The present capacity of the plant was 660 K w., 
and the maximum load during the winter had been 640 ку. He 
also intimated that another loan of £10,000 had been applied for to 
cover recent expenditure. 


Birmingham.—The Electric Supply Committee recom- 
mends the extension of the works at Water Street station at an 
estimated cost of £11,500, and the borrowing of £18,231 for exten- 
sions of mains, including a sum of £5,782 overspent already. 
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Boksburg (S.A.).—The Health Board of Boksburg, a 
rising township in the East Rand, about 16 miles from Johannes- 
burg, proposes to light the town and suburbs with electricity on the 
two-wire direct-current system at 250 volts, distributing by means 
of overhead wires. The main street is to be illuminated with 12 
arc lamps, and the side streets with 16-c.P. glow lamps. The con- 
tractors are Messrs. E. H. Gellender & Co., of Boksburg and 
Germiston, and the contract is in the form of а concession 
guaranteed by the Government, by which the contractors erect the 
generating station, put down the plant and overhead equipment, 
and run the same for a period of four years, during which time they 
have the sole right to supply. The charges will be from the 
municipality for 
16:c.P. lamp 10s, per month; from private consumers 
9d. per unit, with a minimum charge of 10s. per month. 
At the end of the four years the Т.С. takes over the aver- 
head equipment at valuation, and has the option of taking over the 
plant or of conferring further powers on the contractors to continue 
running it. The installation will consist of semi-portable boilers 
and two high-speed steam dynamos of 33 kw. each (non-condensing), 


and the total cost of the installation is not to exceed £4,000. The. 


contractors have already a guaranteed load of about 50 KW, and 
it is highly probable that larger sets will eventually be put down. 


Brentwood.—It has been decided to hold а public 
meeting in connection with the proposals to supply electricity in 
the district. 


Brighton.—The T.C. has decided to light the picture 
€ Yum galleries with 22 Davy arc lamps at an estimated cost 
of £140 10s. 


Bristol.— Reporting on the Somerset and District 
Electric Power Bill on Tuesday, the Parliamentary Bills Com- 
mittee of the City Council stated that the whole of the city was 
included in the proposed sphere of the company’s operations. The 
Bill was во drawn as to relieve the company from most of th» restric- 
tions which are usually imposed upon undertakers, and the financial 
arrangements of the Bill were most unusual The Council was 
accurdingly recommended, and resolved, to petition against the 
Bill 

Barnley.—The T.C. has fixed the price of energy for 
motors at 3d. per unit supplied at full load for the first hour per 
day, and 1d. per unit for any time thereafter. 


Burslem.— Negotiations are proceeding between the T.C. 
and the Potteries Electric Traction Co. relative to & supply of 
energy for electric lighting purposes. 


Bury (Lanes).—The T.C. on February 5th adopted 
the following scale of charges for the hire of motors from June 1st 
next :—j H.P., £1 15s. per annum; à H.P., £2; 1 H.P., £2 10s; 
2 H.P., £3 108.; 3 H. P., £4 108.; 4 H.P, £5 103.; 5 Hr., £6; 7$ E. P., 
#7; 10 K. p., £8; 15 K. P., £10; 20 H. P., £12 10s. ; 30 H. P., £17 108.; 
40 H. Pp., £20; 50 H. ., £25. Hirers of motors of 30 н.р. and 
upwards are to guarantee payment of a sum equal to at least five 
annual rentals. 

'The T.C. has decided to apply for a loan of £10,000 for electricity 


purposes. 
Chippenham.-*The T.C. is considering an electric light 
scheme for the town. 


Croydon.—The Corporation has received from the L. G. B. 
sanction to a loan of £45,403 for the purposes of electric lighting. 
The main items which go to make up this sum are as follows:— 
Two water-tube boilers with pipe work and valves, 23,500; mecha- 
nical stokers, £850; engine and dynamos, 60) Kw. set, £7,000; 
surface condensing plant, cooling and storage pond, air pumps, &c., 
£7,581; direct current mains and extensions, £3,810; additional 
services, at £10 per consumer, £8,000; transformers, &c., £8,000. 
The plant will absorb £21,241, with 10 per cent. added for con- 
tingencies, while £19,810 will be spent on mains, with 10 per cent. 
added for contingencies. 


Darlington.—The T.C. has decided to apply to the 
L G. B. for a loan of £20,000 for electric lighting purposes. 


Derbyshire.— The U. D. Cs. of New Mills, Whaley Bridge, 
Chapel-en-le- Frith and Hayfield have decided on combined oppc- 
sition to the North-Western Electricity and Power Gas Bill. 


Dulverton.— It has been decided to adopt a water- power 
scheme as the most economical method of lighting the town. Two 
approximate estimates of the cost had been received — {гот Mr. 
McCarthy, Manchester, at £1,730 (£280 less without storage 
batteries); and from the British Westinghouse Co., at 42,600 — 
each of whom estimated a profit of 10 per cent. 


East Barnet Valley.— On Friday, the 30th ult., a 
L.G.B. inquiry was held at New Barnet to consider an application 
from the U.D.C. of East Barnet Valley for a loan of £14,000 for 
working a prov.order for electric lighting, granted in 1899. The 
maiog of the company supplying the adjacent district of High 
Barnet are on the boundary of East Barnet Valley, and offers have 
been made to the U.D.O. to supply energy to the area at 35d. per 
. unit, against 7d. proposed to be charged if the scheme of the local 
authority is carried out. The supply can be obtained at once, and 
the residents not only in the compulsory area, but also in the 
important residential district of Hadley Green, on the threshold of 
which the company's mains are also laid, can be supplied. Under 
these circumstances, it is not surprising that there should be a 


each arc lamp £3 15s, and for each. 


strenuous opposition both within the Council chamber, and among 
the ratepayers, to the Council's scheme. It appeared from the 
evidence that the members of the Council were about equally 
divided in opinion, but through the absence of one member at the 
critical division, a decision was arrived at in favour of the specula- 
tion, by a majority of one. Col Bentley, a resident at Hadley 
Green, whose house is already wired and waiting for current, at the 
inquiry gave evidence against the scheme. Councillor Wood said 
that property owneis were dead against it. The only evidence in 
favour of the loan, except the official case of the moiety of the 
Council, was from a Mr. Ambler, jun., who believed that there was 
a possibility of the electricity being supplied at a profit. The 
opposition was mainly from an important section of the ratepayera, 
a memorial being presented to the L. G. B., signed by 752 occupiers, 
representing more than half the ratable value. The Barnet District 
Gas and Water Co. opposed as large ratepayers, and pointed out 
that supplying electricity at a loss would mean that the gas com- 
pany, as ratepayers, would be taxed to subsidise their own com- 
petitors, and if the scheme were sanctioned the Bermondsey clause 
should be adopted. For the North Metropolitan Co., Mr. Offor stated 
that the same terms would be charged as at High Barnet, and his com- 
pany guaranteed that consumers in East Barnet Valley should not 
рау more than 3jd. per unit as a general averege under the maxi- 
mum demand system at 7d. and 2d. He appealed to the Board to 
adopt the recent precedent of Faversham and recommend the Council 
to make terms with his company. ! 

The evidence of Mr. Adams (the Council's expert) showed that 
even at 7d. per unit the undertaking would not yield a profit till 
the third ear. He had no faith in the maximum demand system 
of charging, because there were no very large consume:s in the 
district, and nobody would ever reach tha lower rate—apparently 
oblivious of the fact that very small consumers, if they run their 
lamps beyond an average of one hour pcr day, reach the lower rate. 
Mr. Adams made no allowance in his estimates for depreciation or 
antiquation of the plant, and contended that it was Lot necessary 
and was not good finance. It will be interesting to see how the 
L.G.B. will deal with this case, which presents many and obvioui 
reasons against the proposed speculation by the U.D.C. There із 
no necessity for it, because bett«r terms and a prompter supply can 
be obtained from the com pauy carrying on business in the adjoin- 
ing district. The Council is divided in opinion, and a very in- 
portant section of the ratepsyers is opposed to the scheme. ‘Oa 
what principle, then, can the L.G.B sanction the uaderlaking? If 
its province is to p:otect the interests of the ratepayers by only 
sanctioning an outlay when satisfied of its p'udence, necessity, and 
its being in accordance with the desires of the inhabitants of the 
district, it would be impossible to approve of the transaction as pre- 
sented at the recent inquiry. 


Eecles,—The T.C. has received from the L. G. B. sanction 
to borrow £22,116 for electric light purpcses. 


Exmouth.—The U.D.C. has decided to carry out ita 
agreement with Messrs. Crompton & Co. for electric lighting. 


Falk irk.— The E. L. Committee has fixed Tuer day, 
March 3rd, for the opening of tte new electricity works, when the 
light will be switched on throughout the town. 


Gillingham,—With regard to the proposal to supply 

the new Naval Hospital at New Biompton with electric light, the 
U. D.C. has suggested to М. sirs. Preece & Cardew that an agreement 
should be entered into between the Council and the Admiralty for 
the sup; ly on a minimum period of three years. The Council has 
now decided to run the machinery continuously day and night. 
. The new Royal Naval Barracka, which bas bcen built at Chatham, 
adjoining the Royal Dockyard, is to be entirely lighted by electri- 
city. It is an enormous block of buildings, which will accommodate 
several thousands of bluejackets and officers. 


Goole.— The U.D.C. has decided to ask the B. of T. to 


extend its prov. order for electric lighting for two years. 


Grantham.—The T.C. has decided to put an end to its 
contract with the Gas Co. for public lighting at the close of 
the current year, with a view to having the electric light installed. 


Kilmaruock.—4A special meeting of the T.C. was held 
last week for the purpose of heariog the Vigilance Committee 
appointed at & recent mass meeting of the ratepayers on the subject 
of ele.tric lighting and traction. The mass meeting had passed 
resolutions to the effect that the Council should not proceed with 
an electric lighting and traction scheme until 16 had first invited 
offers from private companies, that a plebiscite of the rate- 
payers should be taken, and that proceedings should be delayed 
until the next election. 


Liverpoo].—At a meeting of the City Council it was 
stated that the expenditure on general rate accuuat for tbe ensuing 
year was estimated at £803,000, towards which the profits of the 
electric supply undertaking would contribute £12,000, and the tram- 
ways undertaking £25,000. The policy of taking profits from these 
accounts in relief of the general rate gave rise to much criticism. 
Mr. Armour moved that the sums in ques: ion be not transferred, but 
remain as part of the assets of the Corporation. He contended that 
the eum of £50,000 which was set aside fur depreciation, equal to 
23 per cent. on the capital account, was not sufficient. They ought 
to hold their profits ia reserve. The accumulation of reserve funds, 
after five years and seven months, was only £170,000. The case of the 
Electric Power Committee was even worse than that of the Tramways 
Committee, as the amouut of reserve and renewal they had in hand 
was only equal to 1? per cent. Mr. T. Utley seconded Mr. Armour's 
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amendment. The whole tramway system would, he said, within a 
few years, have to be practically renewed; while in the first 
instance, it cost £500,000, it would now cost to renew it £700,000, 
and it was estimated that £430 per mile per annum would be 
required for depreciation. Alderman Petrie, chairman of the Tram- 
ways Committee, said that since the Corporation had acquired thc 
tramway undertaking, it had set aside £253,000 for renewals and 
reserve, and this sum had been obtained, and had maintained the 
whole system in а high state of efficiency simply out of revenue. 
The £25,000 from the tramways was not an excessive amount. The 
Committee was setting aside £51,923 for sinking fund, £50,351 for 
renewals, and £37,178 for reserve. 


London, — Іѕілхотох.— The annual report of the 
Finance Committee of the Boreugh Council was issued on Wed- 
nesday ; it says:—'' Whilst we are of opinion that on the whole, 
having regard to the increased public demands upon the funds of 
the local authority, the increased expenditure as compared with 
10 years ago is justified, we deem it our duty to direct the attention 
of the Council to the item iof ‘Public Lighting.’ Неге the ex- 
penditure has gone up from £14,645 in 1893-4 to £33,314 in 1902-3. 
This extraordinary increase is due mainly to the introduction of 
electric arc lighting, and to some extent to increased gas lighting; 
but, as a matter of fact, even this latter figure, large as it ie, does 
not actually represent the whole cost of street lighting. The price 
of 34d. per unit which is charged for current supplied to the public 
electric arc lamps is really under cost price, and, of course, means 
a distinct loss to the electricity undertaking—last year to the 
extent of no less than £4,906. This means that instead of showing 
at the end of the last financial yeara deficiency of £524, the accounts 
of the undertaking would, had the electricity supplied for street 
lighting been charged at cost price, have shown a surplus of at 
least £4,376, without taking into account previous years; and when 
it is remembered that up to the present time no provision has been 
made for depreciation in respect of the undertaking, the Council 
will understand the importance of this point from a strictly com- 
mercial aspect. The General Rate, on the other band, would have 
been increased by nearly zd. in the E. We hope to present a 
report on this subject at an early date, but in the meantime we feel 
sure that the Council have no desire to conceal the exact position 
by showing the cost of street lighting at & lower figure than is 
actually the case, and thus cause a deficiency in the accounts of the 
electricity undertaking. Sooner or later provision must be made 
for depreciation, and we would remind the Council that if there 
are no surplus profits this would have ultimately to be borne by the 
rates. We think it would be better, therefore, that the correct 
figures should be shown both in the expenditure on publicilighting, 
and correspondingly in the income of the electricity undertaking." 
We heartily endorse the recommendation of the Committee that 
the correct figures should be shown. It is a matter for regret 
that so many local authorities conceal the facts by distorting the 
figures. The Committee’s remarks on the question of depreciation 
cannot be too widely read and laid to heart by municipalities. 

STEPNEY.—The London County Council has intimated that it is 
prepared to advance loans to the Borough Council in respect of 
electric lighting and other works. 

BERMONDSEY.—At the M.B.C. meeting last week the E. L. Com- 
mittee reported that objections to the Borough Council's applica- 
tion to the B. of T. for an electric lighting prov. order for St. Olave 
bad been lodged by the South Metropolitan Gas Co., the County of 
London and Brush Provincial Electric Supply Co., Ltd., and the 
London Electric Supply Corporation, Ltd. The gas company had 
been informed that consent had been given to the inserlion cf a 
clause in the present order of & similar character to that inserted in 
the order of 1902. 

Sr. Pax cBRAS.— The M. B. C. last week received an intimation from 
the L. C. C. that it is prepared to advance a loan of 420, 000 — part of 
£90,000 applied for —on account of electric light undertakings. 


Lynton.—The U.D.C. has decided to ask the E.L. Co. to 
terminate the arc lighting agreement with the Council, which will 
then seek powers to distribute for itself. 


Maidstone.—The Corporation E. L. Committee has 
adopted a fiat rate of 5d. per unit for energy supplied to shops and 
workshops, and of 4d. for private houses and licensed premises, with 
the option of continuing the present maximum demand system, thus 
stultified. 


Manchester.—A few weeks ago the engineer asked for a 
Short leave of absence to enable him to attend the forthcoming 
congress of electrical engineers in Italy. The Committee acceded 
to the request and offered to pay his expenses. At the last meeting 
of the Council certain members objected to the engineer being 
absent from his post, and a majority of the Council supportcd a 
proposition that the Committee’s minutes should be referred back 
for further consideration. 


Middleton.— The T.C. has applied for a loan of £6,000 
for extras on the electricity works. 


Middlesbrough.—The T.C. has decided not to proceed 
with the scheme submitted by Mr. Robert Hammond for extension 
at an estimated cost of £21,000. 

Motherwell.—A start has been made with the con- 
struction of the Clyde Valiey Electricity Co.'s works. Excavations 
are being made for the buildings. 

Nairn,—The T.C. is considering the offer made by Messrs. 
Crompton & Co., Ltd.. to take over the prov. order for lighting the 
town by electricity. The T.C. would have the option of purchasing 
the works after 18 years. 


> 


Oxford.—The T.C. has accepted the tender of the 
Electric Lighting Co. to provide 11 arc lamps for public lighting. 
The price charged for energy is & fraction over 2d. per unit. 


Paisley, N.B.—The T.C. is considering a report pre- 
pared by a consulting engineer regarding the proposed extension of 
the electric lighting scheme, owing to the large increase in the 
applications for electric light The extension is estimated to cost 
£42,000, and the work will comprise additional plant, improvement 
of mains, and a spare engine for traction. At May last the capital 
account of the works was £106,328. 


Perth.—The T.C. on Monday, 9th inst, approved of the 
recommendation of the E. L. Committee to obtain а new 200-&w. 
steam dynamo, and to apply to the Secretary for Scotland for con- 
sent to the borrowing of £7,000 for electricity purposes. | 


Portsmouth.—There was no opposition at the L.G.B. 
inquiry on Friday into the application of the T.C. for a loan of 
£17,100 for E.L. purposes. The chairman of the E.L. Committee 
raid the money was required for extension of plant to enable the 
Corporation to supply 6,500 lamps for the new naval barracks, 4,250 
lamps at Eastney Barracks, and 2,000 lamps at the Gunwharf for the 


. Government. 


Redditch.—At a recent meeting of the D.C. a resolution 
was moved that it was expedient, in the interests of the town 
finances, to lease the E.L. undertaking. if suitable terms can be 
arranged. After long discussion, this was defeated, and it was 
eventually decided to negotiate with Messre. Willans & Robinson 
for the supply of further plant. 


Rhodesia.—We have received a copy of the British 
South Africa Co.'s report upon the present position of Rhodesia, in 
which the following notes appear:—''The Victoria Falls, which 
present a spectacle of extraordinary grandeur and beauty, will 
certainly attract a large tourist traffic. These falls are double the 
width of the Niagara Falls, and more than twice the height, being 
14 miles in width, and nearly 400 ft. high, while the Niagara Falls 
are only 4 mile wide, and 158 ft. high. Та order that construction 
may not be interrupted on the arrival of the rails at the river, it 
has been arranged to take the engines and other plant required for 
construction over the river above the falls on ponts, and to construct 
an aerial tram over the gorge below the falls for transporting the 
permanent «ay material. From the falls the progress will be un- 
interrupted to the rich mineral deposits situated in the bend of the 
Kafue river. With vast deposite of copper, lead, zinc and iron to 
the north, an inexhaustible coal supply to the south, and unlimited 
water power, I think the time is not far distant when advantage 
will be taken of these facilities for the inauguration of important 
industrial enterprises in the neighbourhood of the falls. A few 
years ago the transmission of electrical power for a distance of 50 
miles was regarded as an impossibility, but to-day, in California, it 
is successfully transmitted nearly 300 miles; and the time is pro- 
bably approaching when the enormous water-power available at the 
Victoria Falls will be utilised to generate electricity for transmission 
to the mines in Northern and Southern Rhodesia." 


Sevenoaks.—As a result of negotiations Ше U.D.C. has 
signed an agreement with the Kent Electric Power Syndicate, 
Ltd., for a supply of energy to tho town within 12 months of the 
receipt of its prov. order. 


Standish.—The U.D.C. has resolved to apply for an 
extension of two years in which to carry out the prov. order for 
electric lighting granted in October, 1901. 


Stroud.—Messre. Medhurst & Lloyd have offered to 
report to the U.D.C. relative to the proposed electric lighting 
scheme for a fee of £10 10a. 


Swindon.—The gas lamps in 14 of the principal streets 
of the town are to be replaced by electric lamps. 

The T.C. has declined an offer to lease its electric lighting 
powers. 

A number of the ratepayers having pointed out to the T.C. that 
the proposal to wire consumers' premises and supply fittings and 
lamps is illegal, and threatened to take steps to secure an injunc- 
tion restraining the Council from this system of trading, the town 
clerk has taken counsel's opinion on the matter. As a result, the 
Lighting and Tramways Committee has recommended the Council 
not to proceed with the wiring and fitting scheme until the neces- 
sary powers to enable it to do such work are obtained, and all the 
minutes and resolutions relating to the matter have been rescinded. 


Walsall.—The report of the Electric Lighting Com- 
mittee shows a loss on the year's working of £244. At very short 
notice the Committee bad to undertake the driving of the trams, 
which necessitated putting down new plant; this and other things 
militated against the undertaking producing a profit. The capital 
invested has increased from £43,329 to £56,540, by 30 per cent., but 
the income has only increased by 17 per cent. 


West Hartlepool.— The T.C. has received permission 
from the L.G.B. to borrow £7,107 for E.L. extensions. 


Whitehaven. — Four electric arc lamps are to be 
erected on the dock quays by the Harbour Commission as an 
experiment. 


Wimbledon.—4A L. G. B. inquiry was held on February 


5th relative to the application of the U.D.O. for a loan of £1,850 foe 
E.L. purposes; there was no opposition. 
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ELECTRIO TRACTION NOTES. 


Blackburn.—The T.C. on February 5th decided to pay 
£750 to Messrs. Dick, Kerr & Co., Ltd., for forfeiture of a contract 
on tramcars. It was explained that the cars were ordered in con- 
sequence of a projected extension of the tramways, which was not 
carried out owing to losses on the system. 


Bournemouth.—The Board of Trade withheld consent 
for working the Richmond Hill, Poole Hill, and the Triangle routes 
until track brakes bad been fitted to the cars. Such brakes are 
accordingly to be fitted to 30 cars, at £60, aud to all new cars. 16 
new cars have been ordered from the British Westinghouse Co., to 
be completed in 18 weeks. 


Cardiff.—The suggested reconstruction of all the tram- 
way lines between Splottlands and Georgetown, two of the most 
important suburbs, has been deferred, pending official reports on 
certain specific issues. 


Croydon.—The Corporation having objected to Mr. 
Monkhouse, who had su i the conversion of the tramways, 
id a further £150 to take charge of the work in connection 
with the extension from the present terminus at South Norwood to 
the Penge bouudary, on the ground that Mr. Scott, the borough 
electrical engineer, can do the work, the Tramways Committee has 
given way on that point, and the work will now be carried out by 
the oe electrical engineer and the borough surveyor con- 
jointly. 

Durham County.—On the 6th inst. a start was made at 
Fence Houses with the Houghton-le-Spriag and District Tramways. 
The lines are being laid down by the United Kingdom Electrical 
Tramways Syndicate, of London, and Mr. J. G. Kirtley, of Sunder- 
land, bas the contract for the first section of the work. The lines 
will connect all the chief villages and small towns in the district. 
Ths whole length of the routes comprises about 18 miles of tram- 
way. The method of propulsion is that of the overhead electrical 
system, and the site of the generating station is at Philadelphia. 
In addition to passengers, goods traffic will be dealt with. The 
civil engineers are Messrs. David Balfour & Son, of Houghton-le- 
8 and Newcastle, associated with Mersrs. Handcock & Dykes, 
of Newcastle-on-Tyne and London. The United Kingdom Syndicate, 
which owns a number of tramway schemes, is stated to have dis- 
posed of the Houghton system as well as the Leeds suburban 
system on their completion to the Ito Syndicate, London. 


С.Х. and City Railway.—In the London Courts on 
6th inst., a Mrs. Dawson, carrying on a drapery business in the 
City Road and East Road, claimed to recover from the Great 
Northern and City Railway damages said to amount to some 
£10,000 for injury to her premises, and consequent loss in her 
business, caused by the tunnelling work carried on by the company 
for the purpose of constructing its tube railway. The jury returned 
a verdict for the plaintiff for £4,150. 


Haddersfield.—On Wednesday, 11th inst., a large com- 

y assembled by invitation of Councillor T. H. Moore, chairman 

of the Huddersfield Corporation Tramways Committee, at the 
power station, Longroyd Bridge, to witness the starting of a new 
1. 300-H. p. vertical cross-compound engine built by Messrs. 
Combe, Barbour, of Belfast. The ceremony was performed by Mrs. 
Moore, and Mr. Barbour, senior partner of the makers’ firm, presented 
her with a massive silver bowl. From the first the Hudderstield 
tramway system has been operated by the Corporation—that is, since 
1882, and prior to the introduction of electric traction, mechanical 
power was used, in the form of steam propulsion. The length 
of route now equipped electrically is about 28 miles, with 61-cars, 
and a total mileage of 118,600 car-miles per month. The generating 
station was at first equipped with three Laucashire boilers by 
Messrs. Taylor & Son, of Marsden. To these has been added a 
fourth, and mechanical stokers are fitted throughout. Four 
batteries of Green economisers are employed. Тһе engine 
house contained originally two engines of 650 н.р. by 
Messrs. Musgrave, of Bolton, each driving an electric generator by 
Messrs. Greenwood & Batley. To these a third set has been added, 
the engine being by Messrs. Combe, Barbour, and the generator by 
Messrs. Mather & Platt, of Salford. The engine is capable of 
giving 1,000 Ін.р. continuously, and 1,300 for short periods, at a 
of 90 revolutions per minute, and has a massive йу - wheel of about 

38 tons weight. It will be seen that the engine power has been doubled 
by the recent extensions. A special feature of the station is the 
vision of a number of boosters, each driven by an electric motor. 
Ime original switchboard was 13 ft. 10 in. long, but with the exten- 
sions which have been made by Mr. Bertram Thomas, of Manchester, it 
now measures 36 ft. in lengtb, and presents an exceedingly work- 
manlike and handsome appearance. Forty-one new cars have been 
added, made by the British Electric Car Co., Manchester, bringing 
the total number up to 61, as before stated. These have been fitted 
with slipper brakes, and everything has been done to render their 
operation as safe as possible on the heavy gradiente. With regard 
to overhead wiring in the first sections of tne tramways which were 
equipped, that work was entrusted to Messrs. Greenwood & Batley, 
with the B.T.H. Co. as sub-contractors, whilst Messrs. R. W. 
Blackwell & Co. had the contract tor the Longwood route. For 
the extensions recently completed the contract has been executed 
by Messrs. Macartney, Mclúlroy & Со. е Тһе [construction of the 
t way has been carried out by Mr. Edmund Nuttall, of 

The feeder cables have been supplied by, Mr. Bertram 


Thomas, the steam p by Messrs. Baboock & Wilcox, and the 
mechanics] stokers by Messrs. Vicars. The particulars'of mileage, 
carried and cost per mileſſunder i both 


number of cars, passengers 
systems of traction are as follows :— 
1808. 1909. 
Car-miles run, January ... m 37,147 118,601 
Passengers, January " ves 389,968 821,180 
Average speed of cars in miles 
per hour, January "is 8 8 

Cost per car-mile... ee 985 15°67 10°97 


The cost of energy generated in January, 1903, was 252d. per 
unit, a very low value. | 


Inverness.—Messrs. Fraser & MacCallam, solicitors, 
have obtained the assent of the Council to the laying down of a 
tramway from the railway station to Kessock Ferry, a distance of 
a mile, as part of a scheme for meeting the traffic of the town. 
Steps will be taken to form a syndicate. ; 


Italy,—The Government has approved the scheme for а 
ды gauge electric railway between Voghera, Rivanazzano and 
arza. 


Johannesburg.—The T.C. on January 12th adopted 
the report of the Tramways Committee recommending an electric 
power, light, and tramways scheme, involving a capital outlay of 
£1,290,000. 

Johnstone.—The plans of the scheme for connecting 


Johnstone and Paisley, N.B., by means of electric tramways were 
last:week considered by the Johnstone T.C. 


King's Norton and Northfield.— The U. D. C. has 


retained Mr. C. H. Gadsby as tram way engineer. 


Leeds, —The T.C. has decided to apply to the B. of T. for 
& loan of £350,000 for electric tramway purposes. 


London.—Sr. Pancras.—lIt is stated that by a small 
majority the Borough Council has refused to consent to tramways 
in Tottenham Court Road. | ME 


L. C. & D, Railway.— The following comments, made 
dy the chairman of this company last week, are quite characteristic 
of Mr. J. Staats Forbes: — Everyone was mad on electricity. 
They were all going to be electrified. He had no doubt that all 
companies would have to face the electrification of at least portions 
of their lines. This was especially the case in portions in and about 
London. Mr. Yerkes stated that what cost the companies 50 per 
cent. now to move would cost them 25 per cent. They could see 
that if they could supply the public with ease and comfort at half 
the preseut price, they would be sure to gain. They were, therc- 
fore, taking the necessary steps jn Parliament.” 


New York.—The Metropolitan Street Railway Co. will 
expend $4,500,000 during the present year on improvements. 
These will include the equipment of old horse lines with the under- 
ground conduit system, and tbe conversion of the present storage 
battery line on 34th Street to the samé method of propulsion. 


` Neweastle-on-Tyne.—4A site for car sheds has been 
purchased by the T.C. for £2,265. 

An agreement has been entered into between the T.C., Walker 
U. D. C., and the Newcastle Electric Supply Co., Ltd., relative to the 
supply of electricity for the Walker tramways. The T.C. will 
require 345,000 units per annum for the cars, 146,000 units for 
lighting, and 58,400 for working the machinery. Originally the 
sum to be paid was 14d. per unit for part of the supply, and 1d. for 
another part, with 15d. per unit for lighting. Now it has been 
NUM £1,500 shall be paid in 1905, and a lesser sum in 1903 
au 4. 


Paisley.—The engineer to Mr. Murphy, the promoter of 
the Paisley electrical tramways, on Thursday, 5th inst., deposited 
copies of his working plans with the Master of Works prior to their 
being considered by the T.C. It is expected that the first section 
of the system will be in operation iu the summer of 1904. 


Rotherham.—On January 31st two sections of the 
Corporation tramways were opened by Alderman Winter, chairman 
of the Tramways Committee. Alderman Winter said that the 
scheme, when complete, will be one of 8 miles, including a con- 
nection with the Sheffield system. The contracts entered into 
amount to £92,000, but with the addition to the generating station 
the total will just exceed £100,000. 


Sale.—The decision of the U.D.C. of Salein handing over 
the working of the tramways in the district to the B. E. T. Co., Ltd., 
was the subject of a long and at times lively discussion at the last 
monthly meeting. It was resolved to call a ratepayers’ meeting. 


South-East Lancashire and Traffic Arrangements.— 
An arrangement took effect at the beginning of the present week 
between the Great Central Railway Co. and the South Lancashire 
Tramway Co., by which passengers and parcels are booked through 
by the electric cars of the latter company from Leigh to St. Helens, 
Wigan, Manchester, and other places. The traffic is conveyed by 
car to Lowton St. Mary's, on the Great Central line, and thence by 
that company's trains to ite destination. It is said to be the first 
working arrangement between an electric tramway company and a 
railway company. | 
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Swansea.—The T.C. has decided to invite the representa- 
tives of the Schuckert Co., the Dolter Co., and the Traction Co. for the 
United Kingdom to moet the Electric Committee relative to the 
proposed surface contact system for the tramways. For laying 
down a mile of track on the straight for experimental purposes, the 
Schackert Co. quotes £10,500, tbe Dolter Co.. £7,355, and the 
Traction Co. £9,404. 


Sanderland.—On 3rd and 4th inste. the Corporation 
tramway employés sat down to dinner at the Palatine Hotel, Mr. 
Harry England, the general manager, presiding. 


Walsall.—The Tramways Committee has appointed a 
Sub-Committee to consider and report as to what arrangements 
should be made for efficiently managing the tramway undertaking 
by the Corporation on the expiration of the present lease. 


Whitefield.—4A loan of £13,461 has been applied for 
by the U.D.C. for the construction of electric tramways along the 
Bury New Road. : 


Wolverhampton.— Our correspondent says: It would 
almost seem as if the Town Council, or at any rate, the 
members of the Tramway Committee bad made up their minds 
that the Lorain surface contact system of electric traction is 
ti» be finally adopted. At the Council meeting on Monday 
the tender of that company, amounting to £1,741, for the supply 
of special work in connection with tbe crossings and pointa 
required in the new tramway routes proposed to be next constructed, 
was accepted. At the same meeting accounts were passed sanctioning 
payment to the company of £1,887 68. for tramway trucks and 
electric equipment (on account), and also another Bum of £41 for 
altering gears of tramways. The Council have passed a resolution 
to the effect that an insurance be effected with the Ocean Accident 
and Guarantee Corporation, Ltd., to cover the liability of the Cor- 
poration in respect of accidente caused by the tramcars." 

і 


TELEGRAPH AND TELEPHONE NOTES. 


American Telephones in Germany.—The German 
post office authorities are said to have ordered 20,000 automatic 
telephones of American manufacture, as a result of recent experi- 
ments. 


Chinese Telegraphs.—A Reuter despatch from Shanghai 
says that the Government has again decided to assume control of 
the Chinese telegraphs, with the idea of preventing official secrets 
from becoming known to foreigners. 


The Constantinople—Odessa Cable.— The Times 
correspondent at Constantinople says that the concession held by 
the Eastern Telegraph Co. for the cable between Constantinople 
and Odessa will expire in June next, and Russia is already taking 
measures to obtain the reversion of the company’s rights. 

A later dispatch says that Russia has made a proposal for the 
joint working of the line by Russia and Turkey. 


* 


Danish-German Telephones.—Telephonic communi- 
cation was established on tbe 3rd inst. between Copenhagen and 
Frankfort and Mayence, a distance of about 400 miles. 


Telegraphic Interruptions and Repairs — 


CARLES, INTERRUPTED. REPAIRED. 

Latakia-Cyprus .. oe oe ee .. June 90, 10 s 
Trinidad-Demerara No. 1 ee oe ee ee Aug. 37, 1900 ee oe 
Dominica-Martinique . Vx T ee . Мау 7, 1902 oe 
Bt. Lucia-Martinique oe ee ee ee ee May 7, 1902 ee ee 
Guadeloupe- Martinique ae ө» T . Мау 7, 1902 А 

St. Lueia-St. Vincent .. vé oe oe . Nov. 18, 1902 .. ға 
Martinique-Puerto Plata А . July 10, 1902 .. ee 
Guantanamo-Mole St. N icholas . Aug. 4, "1902 T 
Cayenne-Pinheiro К ss € T .. Aug. 18,1902 .. ee 
Reissi-Issa-Reissi- Yemani - sa es .. Oct. 22,1902 .. 5 
Cadiz-Teneriff .. y es i3 е Nov. 8, 1903  .. os 
St. Jacques- ae a e А vn s Jan. 3, 1903 òè 
Falmouth-Bilbao a ke oe Dec. 18, 1902 Feb. 6 
Jamaica-Colon .. ix T T Dec. 81, 1992 ex 
Sitvebondo- -Bandjermasin as oe ee Jan. 26, 1903 . ee 
Marseilles-Barcelona .. ic Ss .. Jan, 28, 1903 via 

Marseilles-Bone (both cables) * oe ee Feb. 3, 1908 Feb. 4 

LANDLINES :— 
Route to Tientsin and Taku ria Helampo .. June 18, 1900 .. oe 


Wireless Telegraphy.—Major Harrison arrived at San 
Juan, Porto Rioo, on January 22ud, for the purpose of superintend- 
ing the crection of a wireless telegrapbic station for the De Forest 
Wireless Telegraph Co. 

Our New York correspondent sends us the following item, which 
is especially interesting because of Mr. Marconi’s latest explanation 
of the delay :—‘“ Signor Marconi was the guest of the Metropolitan 
Club, New York, ata dinner on Saturday, January 24th, the in- 
vitations being issued by the Marconi Wireless Telegraph Co., of 
America. Signor Marconi, in replyiog to the toast of his health, 
said that most of the delays he experienced in getting his trans- 
Atlantic system iato working order were due to the fact that one 
half of the machinery was in Cornwall, and instructions from one 
end to the other had generally to be sent by mail." It is, indeed, 
cugious that a royal message should be able to get through at all. 
Mr. Marconj has used the cable for some things, why not for others ? 


The Marconi Wireless Telegraph Co. is said to be preparing to 
take action for alleged infringement of patent rights against 
Mr. De Forest, a New York inventor of a system of wireless tele- 
graphy, which has been used experimentally in sending tape 
prices " from the Stock Exchange to the Press agencies, 

When Mr. Marconi landed at Liverpool on Saturday he was, of 
course, interviewed, and the 7*7»'s reported that he informed a 
Press representative that King Edward's reply to President 
Roosevelt was received at the other side by wireless telegraphy 
and not by cable as had been reported." Mr. Marconi later wrote 
to the Tines to correct this statement, which he says was the result 
of a misunderstanding on the part of the Press representative 
referred to. The King's reply was sent by cable. 

We must confess though that it is somewhat strange that the 
Liverpool Daily Courier representative should have been so dense as 
Mr. Marconi would make out. Mr. Marconi ought not to have 
Spoken until he had conferred with his London office. In the 
course of the interview the following conversation passed :— 

“Can you tell me if the arrangements for sending off President 
Roosevelt’s message to King Edward were carried out without a 
hitch ? 

Yes, certainly they were. Everything passed off very well. 

And what about King Edward's wireless message to the Presi- 
dent ? 

That was received by the wireless apparatus at the other side. 

Then it is not true, as has been said in England and elsewhere, 
that the King's reply to the President of the United States was 
sent by cable? 

No, it was not so. The message was received in the ordinary 
way. That is, of course, by wireless telegraphy. 

Well, what have you got to say about the individuals who car - 
fully circulated these reports ? 

All I can say is that what is good enough for King Edward of 

England ought to be good enough for them.” 
e To another interviewer on his arrival at Liverpool, Mr. Marconi 
said: —'' In about three months I believe the public will bs able to 
take their message into an office and ask that thy shall be sent 
across the Atlantic by wireless telegraphy.” We have askel for 
independent and responsible experts to be allowed to investigate 
for themselves what is being done in trans- Atlantic wireless 
telegraphy ; but asking and receiving are not quite the same thing. 
Mr. Marconi is farther reported as saying tbat he did not care to 
discurs whether the King’s message was genuine or not. Does 
any one suggest that we should try to deceive the King of England?” 
We heard it asked the other day at a telegraph company’s meeting. 
Is it likely that red-tape would stop a message from the King? 
This was, of course, in reference to the curious statement about a 
closed post office frustrating the Marconi plans. 

Perhaps the most amusing of Marconi's many references to this 
subject are those contained in an interview with the Daily Express, 
headed Marconi's Views,“ Post Office bar the way to progress," 
“ The King's Meseage.” In this connection we would ask the wire- 
less company one plain question—In what way were the Postal 
Authorities responsible for the company's failure to transmit the 
King's message from this side, and in what way would the free use 
of the postal system have enabled it to remedy that failure? 

As to the excuse given by Mr. Marconi, messages exchanged 
between Potentates on the inauguration of any new system are 
never transmitted under urgent conditions as regards speed, but 
simply as a seal, as it were, to its success. This success would have 
been evidenced by not having recourse to the cable, but by waiting 
for a few hours, and then transmitting the King's message by 
„Wireless Au explanation of the slight delay could have accom- 
panied the message. This course would Бате been more respectful 
to bis Majesty, and would have saved the reputation of the company. 
Mr. Marconi threatens that he will build no more great power 
stations in this country. If by that is meant that he, or rather the 
company whose employé he is, is unlikely to secure the support of 
tbe iffvesting public for any further such installations, until tbe com- 
pany has publicly afforded proof that with the present installation 
at Poldhu, the public requirements can be honestly fulfilled, we 
think Бе is right. In tbc meanwhile, the world at large would 
think better of them and better of their system, if they «ame 
forward, and fiankly owned to failures instead of attempting to 
throw dust in the eyes of the public by implying against a 
great Government Department antagonism and unfair treatment. 

Mr. Henniker-Heaton and Sir J. Wolfe Barry have been crossing 
swords in the 7'i,^es with reference to the statements of the latter at 
the Eastern Telegraph Co's meeting. Mr. C. Bright interposed, 
and in one of his statements said that Mr. Henniker-Heaton was a 
director of Marconi’s Wireless Telegraph Co. We bad thougbt that 
this was quite correct until Mr. Heaton replied to Mr. Bright 
to the effect that he had declined the honour and had never attended 
a meeting of the company. He was elected during his absence in 
Australia several years ago, but declined the honour, as he had also 
declined directorships of two cable companies in order that he 
might hold a brief for the public and the public alone. 

The Marconi Co. has submitted proposals to the Australian Com- 
monwealth Government for the connection of Australia and New 
Zealand by wireless telegraphy. The cost of ertablishment is 
placed at £47,270 as against £200,000, the cost of а cab!e. The 
Commonwealth Government had instructions not to entertaia 
proposals from the company without first consulting with the 
Imperial Government. 

At the Royal Scottish Society of Arts, on Monday, Mr. Francis G. 
Baily, M.A., of tbe Heriot-Watt College, delivered alecture on “ Wire- 
less Telegraphy." He contended that the utmost wireless talegraphy 
could do in work across the Atlantic would be to supplement one 
single cable, and that would render wireless telegraphy impossible 
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over the whole of the continent of Western Europe and the North 
Atlantic, whereas if it were restricted to the use of shipping it 
would be ot enormous advantage. He thought that was a sufficiently 
important field for wireless telegraphy without competing with 
what was being done much better in otber ways. T 


EEE eS 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—It has been decided to invite tenders for one 
420-xw. set of additional generating plant (estimated cost £5,625). 


Austria.-—March 10th. Tenders are being invited until 
March 10th by the Austrian State Railway authorities at Lemberg 
for the supply and erection of a complete plant for the electric 
lighting of the railway station at Lemberg. Tenders are to be 
sent to Die К. and К, Staatseisenbahn Direction, Lemberg, whence 
particulars may be obtained. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &. See Official Notices to-day. 


Battersea.—March 2nd. Coal stores, carbons and 
meters. See Official Notices” to-day. 


Bedford. February 25th. 500-Kw. steam alternator. 
Bee “ Official Notices ” to-day. | 


Belgium.—March 5th. Tenders are being invited until 
March 5th by the municipal authorities of Ghent, for the concession 
for the electric lighting of the town. Tenders are to be sent to 
L’Hotel de Ville, Ghent, whence particulars may be obtained. 


Bermondsey.— March 2nd. Carbons, electricity meters, 
indicators, fuses, oil, incandescent lamps, cables, stores, &c., for 
12 months. See “ Official Notices " to-day. 

Bexhill.—February 21st. 300-Kw. steam dynamo, 
water-tube boiler, superheater and crane. See Official Notices 
February 6th. | 


Bulawayo. — February 26th. ^ Establishment and 
working of an electric tramway. -See Official Notices ” Nov. 21st. 


Burnley. — February 23rd. Cables for lighting and 
tramway extensions. See Official Notices" February 6th. 


Bury.— February 27th. Tramway poles, overhead line, 
section boxes, &c. See Official Notices” to-day. 


Chester.—February 28th. 
" Official Notices " to-day. 


Colchester.—February 17th. Condensing plant and air 
and circulating pumps. See “ Official Notices January 30th. 


Edinburgh.— February 16th. Electric light fittings for 
Colinton Mains Hospital. See Official Notices January 23rd. 


Exeter.—February 19th, Doulton conduits, and two- 
phase feeder cables, for electricity supply. See Official Notices” 
January 30th. 


Germany.— February 18th. The State Mining authorities 
at Konigsberg are inviting tenders until February 18th, for the 
supply of four electric travelling cranes and an electrically-operated 
turntable. Particulars may be obtained from, and tenders are to be 
sent to, Die Piefbauamt., Königsberg, Prussia. 


Glamorgan.—February 17th. Tenders are invited for 
the supply at the Parc Gwyllt and Angelton Asylums, near Bridge- 
end, Glamorgan, of a number of complete electric motor installa- 
tions (two-phase alternating). органов for specifications to be 
received by the 14th inst. by W. E. R. Allen, Clerk of th 
Committee of Visitors, Glamorgan County Offices, Cardiff. 


Gt. Yarmouth,— February 17th. 300-Kw. steam alter- 
nator. Bee Official Notices January 30th. - | 


Kingston-upon-Hull.—February 18th. Supply of all 
accessories, &с., fora complete telephone system. See “ Official 
Notices " January 30th. 


CCC 26tb. Two Lanca- 
shire boilers, coal conveyor, stokers, &c., and fuel iser. 
See “ Official Notices” February 6th. Бс 


Koloszvar (Austro- Hungary). — March 10th. Тһе 
Municipal authorities of Koloszvar, Austro-Hungary, are prepared to 
consider tenders for the installation of au electric power station 
for the supply of motive power. Estimates are to be based on carrying 
out the enterprise at the expense and risk either of the town or of 
the would-be concessionnaires, and should be addressed to the 
municipality in question, at Matyaskiraly, No. 1, I. 5, Koloszvar. 


> Manchester.—February 14th. The Tramways Com- 
а invites tenders for the supply of overhead equipment, tools, 


150 electricity meters. See 


Manchester.—February 16th. The Tramways Com- 
mittee invites tenders for copper trolley wire, galvanised steel span 
wire and thimbles for overhead equipment. 


Metropolitan Asylums.— February 25th. The M.A. 
Board wants tenders for electric fire alarm installations at Eastern 
and Western Hospitals. See “ Official Notices” to-day. 


Oldham.— February 24th. The Electricity Committee 
wants tenders for the supply, delivery and erection of cooling 
towers, motor-driven centrifugal pumps, motors, and switchgear, 
pre and overhead travelling crane, comprised in specification 

o. 10. 


Rathmines.—February 24th. Coal, electricity meters, 
carbons, stores, &c., for 12 months. See Official Notices” to-day. 


Southampton.—February 14th. The Ordnance Survey 
Dept. wants tenders for four 74-в.н.р. motors, and four starting 
switches and resistances. See Official Notices January 23rd. 


Southwark,— February 18th. Electric wiring for 
the New Town Hall extension. 5 from the borough 
engineer, Vestry Hall, 81, Borough , В.Е. 

Stalybridge, &c.— February 19th. The Electricity 
Board invites tenders for super-structure of new electric power 
station at Stalybridge. 


- Stoekport.—February 28th. The Tramways Committee 


invites tenders for laying permanent way of their electric tramways. 


Sunderland. — February 27th. Surface condenser, 
induced draught fan, battery and booster, and piping. See “ Official 
Notices” Febauary 6th. 


Warrington.—March 4th. Water-tube boilers and pipe- 
work, two 750-Kw. steam dynamos, switchboard extensions. See 
“ Official Notices February 6th. | 


Wimbledon.—February 25th. H. T. switchboard and 
gallery. See Official Notices ” to-day. 


CLOSED. 


Atherton.—The U.D.C. has accepted the following 
tenders for supplies to the new electricity works :—Ferranti, Ltd., 
for switchboards; the Electric Construction Co., Ltd., for trans- 
formers; Callender's Cable Co., for cables, &c. 


Central London Railway.—The British Thomson- 
Houston Co., of Rugby, has secured the contract for the electrical 
apparatus for the Bond Street extension of the Central London 
Railway, which will consist of the following :—Two 900-K . rotary 
converters, опе 100-xw. rotary converter, віх 300-K w. water-cooled 
oil transformers, three 35-kw. oil-cooled transformers, one 120-Kw. 
booster set. All high tension and low tension switchboards. The 
above will be of their well-known standard types, somewhat similar 
to what are at present installed in the power station and sub- 
stations of the OLR. | 

The contractors for the electric cables, the National Conduit and 
Cable Co., have accepted the tender of Messrs. Rowland Carr and 
Co. for the whole of the cast-iron cable hangers and bolte required 
for the above contract. 


Colchester.—On February 4th the T.C. accepted the 
tender of Messrs. Mather & Platt, Ltd., for the supply of a dynamo 
at 2850; that of Messrs. Davey, Paxman & Oo., Ltd., for an engine 
for the electricity works, at £1,359; and that of Mesers. Stanford 
and Co., for a cast-iron water tank at £142 10s. 


Hammersmith.—On Wednesday the Borough Council 
decided to order six 50-xw. transformers from the present con- 
tractors, the British Electric Transformer Manufacturing Co., at £90 
each. - | 


Uford.— The U. D. C. has accepted the tender of Messrs. 
W. H. Allen, Son & Co., Ltd., for the supply of natural draught 
cooling tower, condensing plant, &c., at the electricity works, at 
£3,000. 


Liverpool.—The T.C. on February 5th accepted the 
tender of Messrs. Willans & Robinson, Ltd., of Rugby, for the 
supply of two steam dynamos at £1,971 each ; and that of Messrs. 
D. Bruce Peebles & Co,, of the Tay Works, Bonnington, Edinburgh, 
for plant at the Garston destructor station at £1,052. 


London.—The Charing Cross and Strand Co., Ltd., have 
placed an order for “ Peard " patent junction-box fuses with Messrs. 
Veritys, Ltd., for their West-End undertaking, and a similar order 
has been placed with the same firm by the Charing Cross & City 
Co., Ltd., for the City undertaking. 


Newcastle-on-Tyne, — The Т.С. has accepted the 
following tenders for supplies in connection with the electric tram- 
ways :—Messrs. Thos. Beeley & Son, for four boilers at £2,810; 
Messrs. Cruse & Co., Manchester, for 12 superheaters, at £3,000 ; 
Mesars. Mather & Platt, Ltd., for pumping plant. 


St. Annes—The U.D.O. has accepted the tender of 
Messrs. Snowden & Co., for the supply of 50 street service boxes at 
158. each, 
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St. Pancras.—The Borough Electricity Committee has 
accepted the tender of Rowland Carr & Co. for a test truck. | 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board on February 5th 
accepted the tender of Messrs. Goodbrand & Co., for the supply of a 
fuel economriser for the generating station; that of the British 
Insulated and Helsby Cables, Ltd., for supplying drawing into 
stoneware conduits, and connecting up three-phase continuously 
insulated, lead-covered cables; and that of Mesers. W. T. Glover 
and Co., Ltd., for a complete system of tramway feeders and a 
lighting network in each of the four areas. 


Stepney.—The Electricity Committee recommends that 
the tender of Messrs. Dick, Kerr & Co. for the supply of a steam 
dynamo and fittings for the sum of £4,188 be accepted. 

The following were the six lowest tenders received for the set, 
which is a 500-Kw. Willans steam dynamo: : 


International Electrica] Engineering Co. T 
British Electrical Plant Co., Ltd., N.B. .. ee 4,108 
General Electric Co., Berlin .. js ee ee 4,149 
British Schuckert Electrical Co. .. vx . 4,164 
Lahmeyer Electrioal Co., Ltd. ss ee ee 4,170 
Dick, err & Co, Ltd... oe ee oo ee 4,188 
The tender of the British Electrical Plant Co. did not strictly 


comply with the engineer’s specification. 


Walsall.—The Tramways Committee of the Corporation 
have ted the tender of the Brush Electrical Engin Co., 
Ltd., for the supply of 28 cars at £527 each. The Electric Lighting 
Committee have accepted the tender of Messrs. Callender’s Co. for 
the laying of cables to certain sub-stations, and for several exten- 
sions, 


FORTHCOMING EVENTS. 


— d 


Friday, February 13th.—At 5 р Physical Society. Annual 
general meeting at Burlington House. 

At 2.30 pm. Institution of Electrical Engineers (Stu- 
dents’ Section). Visit to the Electrical Power Storage 
Co.'s works, Millwall, E. 

At 8 p.m. Institution of Electrical Engineers (Dublin 
Section). Paper on “Some Notes on the Electric 
Lighting of Rathmines," by G. F. Pilditch. 

Saturday, February 14th.—At 7 p.m. Junior Institution of Engi- 
neers. Annual Dinner at Hotel Cecil. 

Monday, February 16th.—At 8 p.m. Institute of Marine Engi- 
neers. Paper on “ Fuel Testing Experimente." 

Tuesday, February 17th. — Institution of Electrical Engineers 
(Manchester Section). Paper by Mr. J. 8. Highfield. 

At 8 p.m. Institution of Civil Engineers. Paper (if 
time permits) by G. Е. Zimmer, on Mechanical 
Handling of Material." 

Wednesday, February 18th.—At 7.30 p.m. Institution of Elec- 
trical Engineers (Students' Section). Paper by Mr. 
A. G. Ellis on “ The Paralleling of Alternators.” 

Thursday, February 19th.—At 4.30 pm. Tramway and Light 
oa Association. Annual meeting at Caxton 

all. 

Friday, February 20th.—At 9 p.m. Royal Institution. Mr. E. H. 
Griffiths on “ The Measurement of Energy.“ 

At 3 p.m. The Institution of Electrical Engineers 
(Students' Section) Visit to the Board of Trade 
Electrical Standards Laboratory. 

Saturday, February 21st.—At 7.30 pm. Glasgow Technical Col- 
lege Scientific Society. Mr. J. Andrews on Water 
in Steam." | 

At 3 p.m. Junior Institution of Engineers. Visit to the 
East Greenwich Works of the South Metropolitan 
Gas Company. | 

Friday, February 27th.—At 3 p.m. "The Institution of Electrical 
Engineers (Studenta’ Section) Visit to the Board of 

| Trade Electrical Standards Laboratory. 

Saturday, February 28th.—Annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant. 


NOTES. 


Crowded Out.—Owing to extra heavy pressure upon our 
space, we have been compelled to hold over until next week 
several letters intended for our Correspondence " columns. 


Motor Racing Track.—There is a movement on foot 
to establish a world's motor racing and testing track at Clacton-on- 
Bea. A meeting of those interested was held at the Crystal Palace 
last week. The secretary is Mr. W. G. George, 61, Chancery 
Lane, E.C. uS i 


The M.E.A. Convention.—The provisional programme 
of the eighth annual convention of the I.M.E.A. has been issued by 
the secretary, and reads as follows :— 


Wednesday, July 15th.—Meeting at Sunderland. 
Morning.—Reception of the President and members of the 
LM.E.A. by the Mayor of Sunderland at 10 a. m., followed by a 
general meeting, at which the President will give his address, 
and papers will be read and discussed. | 
Afternoon.— Visits to the electricity stations and tramway oar- 
sheds and shipyards and engine works on the Wear. 
Thursday, July 16th.—Meeting at Newcastle. 
Morning.—Reception of the Association by the Mayor of New- 
castle at 10 a.w., followed by a general meeting for the reading 
and discussion of papers. 
Afternoon.— Visits to the Corporation’s tramway power house; 
Tyneside Power Сов station, Wallsend; and various works 
electrically equipped. It is hoped that some portion of the 
North-Eastern Co.’s electric lines may then be complete. 
Friday, July 17th.—Meeting at Middlesbrough. 
Morning.—General meeting for the reading and discussion of 


papers. 
Afternoon.— Visits to various places of electrical interest in 
Middlesbrough and Stockton. 
Saturday, July 18th.—Meeting at Sunderland. | 
The annual general business meeting will be held in Suuderland 
on Saturday morning. 


Papers to be read during the Convention. 


Papers by Chairmen of Committees have been promised on the 
following important subjects :—“ The Influence of Capital Charges 
on the Cost of Electricity Supply,” The Relation of Small Local 
Authorities to the Power Distribution Companies,” Methods of 
Stimulating Demand." 

There will also be papers by engineers on important technical 
subjects, including, probably :—“ Future Economies in Electrical 
Illumination; The Economical Driving of Workshop Machinery 
by Electricity." 

London Traffic.—The Royal Commission has now been 
appointed to inquire into the means of locomotion and transport in 
London, and to report :— 

(a) As to the measures which they deem most effectual for the 
improvement of the same by the development and inter-connection 
of railways and tramways on or below the surface, by increasing 
the facilities for other forms of mechanical locomotion, by better 
provision for the organisation and regulation of vehicular and 
pedestrian traffic, or otherwise ; and 

(b) As to the desirability of establishing some authority, or 
tribunal to which all schemes of railway or tramway construction 
of a local character should be referred, and the powers which it 
would be advisable to confer upon such a body. 

The following аге the names of the Royal Commissioners : — 

Sir David Miller Barbour, K. C. S. I., K. O. M. G., chairman. 

The Earl Cawdor. | 
` The Viscount Cobham. | 

The Lord Ribblesdale. ; 

The Right Hon. Sir Joseph Cockfield Dimsdale, Bart., K.C.V.O, 
M.P. 

Sir John Poynder Dickson-Poynder, Bart., D.8.O., M.P. 

Bir Robert Threshie Reid, G.C.M.G., K.C., M.P. 

Sir Francis John Stephens Hopwood, K.C.B , C.M.G., Permanent 
Secretary to the Board of Trade. 

Bir John Wolfe Barry, K. C. B., F.R.S. - 

Sir George Christopher Trout Bartley, K.C.B., M.P. 

Charles 5. Murdock, Esq., С.В. 

Felix Schuster, Esq. 

George Gibb, Esq. 

Mr. Lynden Livingston Macassey, B. A., B.Sc., Barrister-at-Law, 
will act as secretary. 


Chatham Electrical School (Royal Engineers).— 
The military authorities connected with the Royal Engineers at 
Chatham, have a scheme on hand for providing a new electrical 
school at Brompton Barracks, in the room of the present school now 
stationed at St. Mary's Barracks. It will in all probability be а 
commodious building erected just outside the Royal Engineer 
Institute. Of course, a scientitic corps like the Royal Engineers 
has need to be fully abreast of the times in connection with all 
their classes, and especially is this so with regard to electricity, 
which now takes sa prominent a place in the education of the 
" Sappers." It will be remembered that Chatham is the head- 
quarters of the Royal Engincers, and the School of Military 
Engineering is attached to the Brompton Barracks of the Corps. 
Every officer of the Service (no matter what branch) has to pass 
through scientific classes at the Royal Engineer School of Military 
Engineering. 


North-East Coast Engineering Trade.—The Times 
says that the members of the National Amalgamated Union of 
Labour, employed in the engineering works of the north-east coast, 
have accepted the modified terms of the employers for a reduction 
in wages—viz, 1s. per week off time rates of 25s. per week and 
over, and 6d. off wages under 25s., aud 23 per cent. off piece rates. 
There isto be no reduction off wages of 203. and under and no 
further general change in wages for six months. 


Lecture.—Sir Oliver Lodge lectured on 6th inst, at 
Peiford College on Electricity and Matter.” 8 


(Continued on page 276.) 
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THE WITTON WORES OF THE GENERAL 
ELECTRIC COMPANY, LIMITED. 


Оск readers will remember that in October, 1900, the 
General Electric Co, Ltd. which had then been in 
existence for 20 years, and had established large factories 
at Manchester, Birmingham and London, found itself in 
need of greatly extended accommodation for the purposes 
of its wide range of manufactures. It was decided to re- 
construct the company, and to raise additional capital in 
order to lay down a large central establishment wherein its 
manufacturing operations could be carried on with economy 
and convenience, while at the same time facilities for future 


i 


P 
P 
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the canal, and a siding from the railway will be laid down 
when circumstances render it desirable. 

Besides affording these facilities for the transport of raw 
materials and finished products, and for the supply of coal 


- and water, the site is quite level, and possesses the advan- 


tage of an excellent sub-soil of sand and gravel. 

The buildings alrcady erected comprise the main engineer- 
ing works and offices, power station and testing department, 
foundry, conduit factory and carbon works, in addition to 
men's mess-room, club-house, cottages for some of the work- 
people, &c. 

The erection of the buildings was begun in October, 1900, 
and the engineering works were set in operation about six 


POWER STATION: GENERATING PLANT IN ENGINE Room. 


extensions in all branches of the business could be amply 
provided for. 

With this object the General Electric Co. (1900), Ltd., 
was formed, to acquire the business and assets of the 
existing company, and the public were invited to participate 
in the venture, the nominal share capital being increased to 
£800,000. The issue was over-subscribed, and the directora 
went to allotment. A piece of land of about 100 acres was 
purchased at Witton, three miles from Birmingham ; this is 
traversed by the Tame Valley Canal, which divides tle site 
into portions of 60 and 40 acres respectively. The former 
has been held in reserve for future extensions, workmen's 
dwellings, &c. ; the latter, which lies between the canal and 
the embankment of the London and North-Western Rail- 
Way, is shown on the plan given on p. 269, and is the scene 
of the company's present operations. 

A private dock is being constructed in connection with 


in the choice of the system of supply. 


months ago. The carbon works commenced work a few 
months later, and the conduit factory followed suit on 
January Ist of this year. It will be seen, on reference to 
the plan, that the respective buildings are spaced at con- 
siderable distances apart, so as to provide for extensions and 
for the erection of other factories in the future. 

Power Station.—In designing the plant for the supply of 
light and power to the various departments, it was decided 
to adopt direct current rather than a polyphase system, as 
the area to be served was of small extent, and there was no 
special advantage to be derived from the use of the latter. 
The great majority of the motors manufactured are of the 
direct current type, and thia consideration had much weight 
In order to serve all 
purposes to the best advantage, the natural course, which was 


adopted, was that of layiug down an installation on the 


three-wire system, after the manner of a central station, thus 
F 
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reproducing in the works the conditions under which the 
manufactured products would be utilised. Power for testing 
alternating current motors is provided by means of a motor- 


generator. 

The generating 
plant at present 
installed consists 
of a 350 - Kw. 
dynamo coupled 
direct to a Gallo- 
way high - speed 
engine, a 250-KW. 
dynamo driven by 
a Davey, Paxman 
* Peache engine, 
and a 50 - Kw. 
dynamo coupled to 
a Belliss engine. 
The two large sets 
are shown in our 
view on p. 267. 
The engines are 
supplied with steam 
by three Galloway 
boilers, each 
capable of evapo- 
rating 6,700 Ibs. of 
water per hour; 
superheaters are 
fixed in the down- 
take at the back of 
the boilers, and a 


Green economiser has been provided. A Wheeler condens- 
ing set has also been installed. 

As will be seen on reference to the plan on p. 269, the 
power station has been built close by the canal, so as to 


provide facilities for the supply of coal and water, and ample 
space is available for extensions to meet the future require- 
ments of the works. Adjoining the power station the test 
room and packing shop are appropriately located. ] 


ENGINEERING WORKS 


24-rT. BoRINd MILL. 


Power is transmitted.from the generating station to the 
various departments by means of overhead lines, supported 
by insulators on poles, or on brackets fixed to the buildings. 


Engineering 
Works.—The most 
important of the 
manufacturing de- 
partments are the 
engineering works, 
which are situated 
approximately at 
the centre of the 
site, and are devoted 
almost entirely to 
the construction of 
dynamos and 
motors. The 
buildings consist of 
two bays, each 
340 ft. long, 60 ft. 
wide and 55 ft. 
high; at the south 
end of the east bay 
there is a block of 
offices, including 
accommodation for 
the commercial and 
technical staffs, 
drawing offices, &c. 
The respective bays 
are shown in the 
accompanying illus- 


trations, from which it will be seen that they are extremely 


well-lighted, and are provided with white glazed brick walls ; 


they are also heated and ventilated with hot air ducts under 
the floor. 


A double line of standard gauge railway runs 


ЫЛМЫ 


"ay 


: West Bay, FROM Sours. 


from end to end of each bay, and communicates with the 
railway in the yard outside, 
At the south end of the west bay a gallery is provided, for 


the production of former-wound armature coils, As will be 
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seen from our illustration, the ooils are mechanically wound 
by, girls, and; are afterwards taped by special machines. 
Before being taped, the coils are subjected to the usual" 


WINDING ARMATURE COILS ON FORMEBS. 


dipping process, and they are also impregnated with varnish 
after the taping has been completed. 

Above this gallery, and running across both bays, is 
another gallery, devoted to small brass work, while on the 
ground floor at this end of the bay, armature winding is 


carried on. 


At the north end of the building are located the stores, 
consisting of a ground floor and upper floor, which are used 


for the storage of raw 
materials and of the 
finished component parts 
of motors. 

Generally speaking, the 
greater portion of the 
material із naturally 
received at the stores end, 
and consequently at this 
point marking tables are 
provided for the pre- 
liminary processes. 

Except in the case of 
the largest tools, which 
are independently driven 
by electric motors, the 
machine tools are driven 
from main shafting. This 
shafting is about 300 ft. 
in length; it is sup- 
ported by the centre line 
of stanchions, and is 
divided into three sections, 
each driven by its own 
motor, as shown in our 
illustration of the east 
bay on p. 270. 

To facilitate the 
orderly forward pro- 
gress of the mechanical 
parts under construction, 


' 
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the machine tools are 


grouped as follows :— 
Group No. 1 


о OQ » C t9 


Milling machines. 
Planers and shapers. 
Boring machines. 
Boring mills. 
Lathes. 

Drilling machines. 


ETA i һалы гаду o 
1 а ^ 


This not only enables the work to go through the shops in 


an expeditious manner, but also allows of the economical and 


efficient supervision of each group of machine tools and of the 
work turned out from them by a foreman 
who is a specialist in that particular class of 
work. Each foreman of a group of machine 
tools is provided with a small office enclosure, 
in which are racks for the convenient 
storage of special loose tools and jigs 
appertaining to the particular type of 
machines which he supervises; the racks 
are hung on hinges in such a way that while 
they occupy the minimum of space, ready 
access can be obtained to any one of them 
without loss of time. The enclosure further 
answers the purpose of storage of time 
cards and of the drawings relating to the 
work in hand. One of these enclosures is 
well shown in our view of the west bay. 
While the special machine tools are thus 
provided for, there is a separate tool-making 
department at the north end of the west 
bay ; alongside this is the tool room stores, 
which again adjoins the general material 
stores. 
The east bay is at present taken up with 
machines of the smaller sizes; in the west 
. bay there are machine tools capable of 
dealing with the heaviest class of electrical 
machinery. One of our illustrations on 

р. 268 shows a large boring mill built by 

Messrs. Hetherington & Sons, capable 
of.taking in a magnet wheel or armature frame over 24 ft. 
іп! diameter. This machine tool is driven by a 15-H. p. 
motor. 

After large work has been operated upon either in turning 
or boring, it proceeds to the large surface bed shown in 
another view, where it is again dealt with by the various 
portable tools illustrated. This bed is 75 ft. long x 21 ft. 
wide, and is at present equipped], with two upright side 
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Works: PLAx OF SITE. 


planing machines, one 60 in. slotter and one Universal 
drilling machine, all of which were made by Messrs. Kendall 
and Gent; there is also one combined drilling and boring 
machine, made by Newton, of Philadelphia. Each machine 
tool is, of course, portable and self-contained with its own 
electric motor. | 
Оп the western side of the west bay is the stamping 
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department, where the core plates are produced and 
assembled on their respective shafts. 
The commutators are built in the opposite bay, great care 


being taken in their 
construction. ‘The 
com mutators are in 
all cases subjected 
to hydraulic pres- 
sure, and are 
thoroughly well 
dried before being 
mounted оп the 
armature shafts. 
On the plan are 
shown the ex- 
tensions which are 
contemplated in tlie 
near future; in 
order to carry these 
out with the mini- 
mum of interference 
with the work in 
progress and in tbe 
most economical 
manner, the steel 
stanchions are of 
sufficient strength 
to take the new 
bays when required. 
The demolition of 
the light walls fill- 


ing in the spaces bet een the stanchions is practically the 


only loss incurred. 


In the west bay is provided a three-motor crane capable oi 
lifting up to 30 tons, with an d tac quick lift for lighter 


loads. 


2 
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The east bay is traversed by a 15-ton three-motor crane, 
with a similar attachment for dealing with light loads. 

As soon as the macbines have been completed and 
assembled, they are conveyed to the test room by means of 


departments. 
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the standard gauge railway which connects the principal 


Test Room.—A 5-ton crane is provided in the test room 


for the convenient 
handling of ma- 
chinery under test, 
and there are two 
large pits in the 
floor of the room— 
one for testing large 
alternators, and the 
second for dealing 
with direct current 
machines of large 
sizes, The dimen- 
sions of the pits 
are capable of ad- 
justment by means 
of cross girders to 
suit the various 
widths and dia- 
meters of machines 
undergoing test. 
The room is pro- 
vided with a main 
switchboard, with a 
full complement of 
instruments for the 
measurement -of 
power, both electri- 
cal and mechanical. 


The machines having — пене: the various tests, 


they are sent to the adjacent painting and packing room 


which, as already mentioned, is situated alongside the test room. 
This arrangement enables the machines to be SEDHOIRQUAIY 


packed and despatched as soon as the tests'ere completed. 


E EI WoRKs: Last Lay, FROM NORTH. 


located near the canal. 


Foundry.—One of our illustrations shows the interior of 
the foundry, which is 200 ft. long and 50 ft. wide, and is 
It is at present fitted with one 
cupola, but an extension to the foundry is already in hand, 
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and a second cupola will be erected within the next few 
months. The height from the floor to the crane rail is 
25 ft., and a three-motor crane has been installed capable of 
lifting up to 5 tons weight. The smithy is arranged 
alongside the 3 

foundry, and is 
fitted with down- 
draught hearths. 

The temporary 
pattern shop is also 
adjacent to the 
foundry, and, of 
course, the various 
subsidiary machi- 
nery here is run by 
means of electric 
power, as in the 
саве of all the otber 
buildings. 

No manufactur- 
ing works can now 
be considered up-to- 
date without a good 
system of prime 
costing, and we 
are pleased to note 
that in these works 
a complete example 
of the application 
of the card system 
is in use. The 
attendance of the 
workmen is re- 
corded by means 
of Rochester clocks, 
which print each man’s time of entry and departure, duy by 
day, upon а card. Every time a new job is given to а man 
he is provided with a card showing the operation to be done, 
and marked with the time of starting. When the job is 
finished the card is given up, marked by the foreman with 
the time of completion. The several cards used for any one 
man in a day are kept together, and on the following 
morning are cumpared with his clock record, thus ensuring 
that all time paid for according to the clock register is 
accounted for in the record of time upon the various jobs. 
'To enable this detailed costing to be carried out, the orders 
are thoroughly sub-divided into their various componenta 
before they reach the shop superintendent, who is thus able 
to distribute them to his various shop foremen as required, 
and at the same time to keep for himself a card record of 


VIEW IN THE FOUNDRY. 


the position of every piece of work for which he is given 
instructions. | 

The well-being of the men is amply provided for, in the 
way of mess-rooms, lavatories, &c., and it is the intention of 


CARBON Works: Mixina MACHINES. 


the company toerect a large number of cottages for them 
upon its property in the vicinity of the works. Judging 
from the appearance and bearing of the employés on the 
occasion of a recent visit to the works, we are satisfied that 
| the result has 
ulready been to 
attract a superior 
class of workmen, 
capable of appre- 
ciating the cleanli- 
ness and comfort of 
their surroundings, 
and that the com- 
pany will be fully 
recompensed for its 
attention to these 
important details. 
Conduit Works. 
— The General 
Electric Co., Ltd., 
has carried on the 
manufactureof steel 
conduits and fit- 
tings for electric 
wiring for some 
years, having early 
recognised the im- 
portance of this 
branch of the in- 
dustry. Finding its 
existing works un- 
able to cope with 
the increasing 
demand, the com- 
pany decided to 
take advantage of the opportunity to erect a new 
factory on its Witton estate, and to equip it with 
the latest machinery for the manufacture of these 
materials. The building was begun about 18 months ago, 
and manufacturing was commenced with the current year. 
The buildings are situated on the east corner of the site, 
as shown in the plan, and consist of three main bays, 
with offices, packing-room and enamelling shop in the rear. 
In these works the manufacture of enamelled steel conduits 
and fittings on the * Union " system is carried on. 
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CARBON WORKS: GRINDING MACHINES. 


One bay is equipped with machines for drilling, screwing, 
tapping, grinding and fitting-up the many details that go to 
make up a complete conduit system, such as junction and 
switch boxes, tees, bends, &c. Another bay is laid out for 
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the manufacture of close-joint brazed and screwed conduit 
with specially- constructed machinery, while the third bay is 
utilised for storage. The stores are fitted up for the reception 
of rough materials on one side and finished goods on the 
other, and all three bays are provided with inter-connecting 
tramlines. Needless to say, all the machinery is 
driven by electric power, with the G.E. Co., Ltd.'s motors, 
and all the wiring of the various departments of the 
Witton works has been carried out with ** Union” conduits 
and fittings. 

Every care has been taken to arrange the works so as to 
turn out the manufactured producta with the maximum of 
efficiency and economy. 

Carbon Works.—Without doubt the most interesting 
department of the works is that which is devoted to the 
manufacture of j carbon rods and plates for arc lamps, 
batteries, electrolytic furnaces, &c. This industry has been 
for many years lost to this country, practically the whole of 
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about four acres. The first of these buildings contains on 
the north side machinery for crushing, grinding, mixing, 
stamping and pressing raw material, carefully arranged 
according to the different stages of manufacture. Опе of 
our illustrations on p. 271 shows some of the mixing machines, 
while another is a view of the grinding machinery. А third, 
on p. 273, shows one of the hydraulic presses used for the squirt- 
ing or extrusion of carbon rods and plates. On the south side 
of the same building are arranged the extensive continuous- 
baking ovens, referred to above. 

The material entera at one end of the building and passes 
through continuously in one direction from stage to stage, thus 
reducing the amount of handling and labour, which isa very 
large item, as much as possible. A 1e 

The ovens are heated by producer gas, which passes from 
the generators through a duct running down -the centre 
between two rows of ovens, beneath the floor level, as shown 
in the accompanying illustration ; a second set of ovens, for 
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CARBON Wonks: RANGE OF OVENS. 


the carbons used here having been imported from the Con- 


tinent, and we sincerely hope that the company’s plucky 
attempt to regain a share of the business will receive the 
support which it deserves. 

The buildings are located on the opposite side of the main 
road to the rest of the works, as shown in the plan, and 
cover a considerable area; the works have been laid out in 
accordance with the most up-to-date Continental practice, 
and the latest and best machinery obtainable has been 
installed, under the supervision of experts, with a view to 
securing the highest quality in the manufactured products 
combined with tho lowest cost of production. 

The ovens in which the carbons are baked form one of 
the most important items in the manufacture of high-class 
arc light carbons, and without the latest and most 
economical type it would be an utter impossibility to pro- 
duce good carbons at the prices which at present very keen 
competition requires. Needless to say, the ovens are of the 
most improved continuous baking type; they cover 
an enormous area, ав will be gathered from the 
fact that when all are full they contain upwards of 200 
tons of manufactured material. 

The factory consists of two main buildings, which, 
together with the outhouses, yard, &c., cover an area of 


the preliminary baking, is built above ground, and forms 
the background of the same view. 

By means of an ingenious system of water-sealed outlets 
and movable pipes the gas is admitted to one of a series of 
ovens, in which it is burnt with air, producing an extremely 
high temperature, and the hot products of combustion are 
led away through the succeeding ovens until they are carried 
off to the chimney, at a comparatively low temperature, by 
the movable flue shown in the foreground of the view 
given above. Thus the whole of the available heat 
of the gas is utilised. While a ravge of ovens is being 
heated in this way, others in advance of the range are being 
recharged, and those in the rear of it are cooling down. 
From time to time fresh ovens are brought into the range 
at the cool end, and others are cut off at the hot end, the pro- 
cess being carried on without cessation in an endless cycle. 
The pots in which the carbons are baked are made on the 
premises; the illustration shows these, and the method of 
handling them. 

From the oven-bouse the carbons, when baked, are trans- 
ferred, by means of a specially designed mono-rail traveller. 
with suitable trucks, to the second main building, which 
contains the machinery for cutting, sorting, coring and 
finishing. This building also contains the stores, which are 
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current, instead of only two as heretofore, an advantage 
which it is impossible to obtuin from any other make of 
carbon. 


divided into two portions, namely, the packing and despatch 
departments, and the chemical laboratory, test rooms and 
generalioffices. In the main store the baked carbons, as they 


come from the ovens in long rods, are stored ready for cutting 


PRESSES FOR CORING CARBONS. 


up into different lengths as required ; by this means it is 
possible to promptly execute almost any order, for odd as well 
as for standard lengths and sizes, at the shortest notice. 
The second or “ finished ” stores are intended for stocking 
the standard sizes and lengths always in demand. The 
laboratory is equipped with all the necessary appliances and 
scientific apparatus, and in the test room provision is made 
for testing carbons in all the usual and well-known types of 
arc lamps. 

Several qualities of carbons are made at Witton Works. 
The first is the well-known Apostle” carbon, which is manu- 
factured in large quantities ; this is the commercial carbon 
which competes with all 
of the best-known makes 
from the Continent. 

For special purposes 
@ very superior carbon, 
known as Imperial 
Crown,” is made; this 
has a little less ash 
residue, and is superior 
in appearance and finish 
to the Apostle brand. 

The third or best. 
quality is the “ Witton ” 
carbon, made principally 
for enclosed arc lamps; 
this quality is produced 
from the finest material 
procurable, and the 
greatest care is taken in 
its manufacture to turn 
the carbons out perfectly 
true to gauge and abso- 
lately straight. Owing 
to the use of the very 
best material, it leaves 
a minimum of ash or 
discolouring matter on 
the globes of the lamps, 
and burns with a per- 
fectly steady white light. 

Carbons of the same quality are also made for open-type 
lamps to order when required ; in addition to burning 
practically without ash, it is claimed tha with these carbons 
three lamps can be burned in series on 100 velts direct 


[n addition to the plant for arc lamp carbons, special 

- machinery has been put down for turning 
oub carbon battery plates and manganese 
agglomerate blocks in large quan- 
tities. Carbon brushes for motors and 
generators, and electrodes for electro- 
chemical manufacturers, &c., are included 
amongst the many articles which can be 
turned out at these works. 

At present the machinery is capable of 
producing, apart from battery plates, 
blocks, &c., over 138,000,000 ft. of 
electric light carbons per year, whilst 
provision has been made for putting 
down machinery for three times this 
output. 

The whole of the factory is driven 
by G. E. C. electric motors of the enclosed 
type, upwards of 250 н.р. being installed. 

The factory is lighted by means of 
arc lamps of the Angold pattern, also of 
G. E. O. manufacture, both open and 
enclosed type being used, connected in 
series on the power circuit of 460 volts. 

To facilitate the easy and rapid hand- 
ling of the materials, overhead travelling 
cranes are provided in the shops where 
required, and the works are served by 
a railway track connecting with the 
system of lines laid over the whole 
" estale. | 

At present the number of workpeople engaged inf ће 
works is upwards of 220, all of whom have had to be 
specially trained and instructed, a long and tedious operation. 
The industry of carbon making being absolutely a new one 
in this couatry, no experienced labour was available; but 
having overcome all initial difficulties in this connection, 


the works are now turning out carbons of unquestionable 


quality. po^ 

From the foregoing particulars it will be seen that the 
new Witton Works of the General Electric Co., Ltd., are 
destined to prove an important factor in British electrical 
engineering ; moreover, the present establishment representa 


ONE OF THE LARGE HYDRAULIC PRESSES AND Pumps, FOR Авс Lame CARBONS. 


only the first instalment. It isjintended to remove the electric 


light fittings: factory: from Sherlock Street, Birmingham, 
tos Witton, but the Peel Works at Salford, and the other 
establishments belonging to or associated with the company 
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will still be carried on separately. At present the engineering 
shops at Witton provide accommodation for upwards of 
1,000 employés; the conduit works, 200; the carbon 
works 220, and the Sherlock Street factory 500 workpeople ; 
the Peel works now employ nearly 2,000 persons. The 
prospects before the undertaking are therefore highly favour- 
able, and we trust that the inauguration of the new works will 
give a fresh impetus to tbe already well-established prosperity 
of the concern. In conclusion, we tender our thanks to the 
officials of the company for their kind assistance in the pre- 
paration of this article. 


AUTOMOBILES AT THE CRYSTAL PALACE. 


. (Continued from page 216.) 


AMONG the many features of interest in a show which is 
well filled with interesting motor-vehicles of all classes, sizes, 
prices and speeds, undoubtedly a special feature is the 
comparatively large number of electrical exhibits. We say 


comparatively large, for, notwithstanding their known dis- 
advantage in the excessive weight of the accumulators, 
they present the neatest and simplest vehicle in the show. 
The average purchaser, though not an engineer, 18 
probably outwardly familiar with a steam engine and boiler, 
but his feelings may be better imagined than described when 
confronted with a harmless-looking carriage, whose internal 
arrangements may not inaptly be compared with those of 


Іпа. 2. 


a battleship, including four-cylinder engines, reservoirs, 
water-jackets, valves and pipes ad libitum, not to mention 
his subsequent impressions from vibration. After this the 
electrical vehicle, even in its present form, comes as a relief, 


and with the great development which is every where apparent 
in electric supply by power companies, municipalities and 
local authorities in general ; facilities for recharging accumu- 
lators will soon be multiplied, and their sphere of action 
greatly enlarged. ; 

The electrical cars at the show are largely of American 
origin; but there are some English and German exhibits. In 
design three principal types are shown—(1) with the battery 
under and behind the seat; (2) with the battery under a 
* bonnet" in front of the car, giving a similarity in appearance 
to the petrol vehicle ; (3) with the battery hung under the 


Fid. 3. 


frame of the car, in a case which isdetachable. It is claimed 
for the latter type that all damage to the carriage is obviated 
when the battery has to be removed for any purpose. 

The controlling and steering arrangements are exceedingly 
simple, being, as a rule, containcd in two handles, and the 
motors and, in the case of rigid drives, all the gearing is dust 
and water-proof encased. 

Our attention was particularly drawn to the exhibits of 
the Anglo-American Motor Car Co., who show a variety of 
electrically-driven vehicles constructed by the Baker Motor 
Vehicle Co., of Cleveland, Ohio, combining lightness, 
strength and easy running qualities, with the additional 


advantage of а most cleanly and compact motive power. 


They are fitted with sufficient battery power to travel 40 
miles on a level and good road (not being designed for long- 


Ез. 4, 


distance travelling), also with the Baker motor, a specially 
constructed multipolar machine with ball bearings, The 
motor drives on to the rear axle through a chain. 

A controlling lever is located on the left hand of the seat, 
there being three forward speeds and a reverse. A separate 
handle is provided for steering, and of the two brakes which 
are fitted, the motor brake can be applied through the con- 
troller handle and the emergency brake hy means of foot 
pressure, which operates a friction gear on the rear axle. 

The carriage is fully equipped with electric lamps, Weston 
volt-ammeter, mileage indicators, &c. 
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Fig. 1 illustrates the Baker Imperial, and flg. 2 а trolley 
wagon fitted with an electric winch for cable carrying. 

Another very handy type of automobile is the “ Crowdus 
Electric Runabout,” fig. 8, of which two sizes were shown 
by Mr. W. A. Crowdus, capable of travelling distances of 50 
and 100 miles respectively with one charge. 

These cars are exceedingly neat and compact in appear- 
ance, and the component parts are few and simple, in 
striking contrast to the majority of the cars on neighbouring 
stands which are driven by petrol. 

The body of the car, which contains the battery enclosed 
under and behind the seat, is mounted on a light but strong 
underframe, on to which is fitted the motor and driving gear 
(all of which is encased). The car has an exceedingly 
flexible ander-gear, enabling the wheels to adapt themselves 
to any inequality of the road, and is fitted with a single con- 
trolling lever, having a spadehandle, which may be turned 
into five positions, varying the speed of the car from three 
to 20 miles per hour, and the same number for travelling in 
a reverse direction, Í 


This controlling lever has a special position for charging the 
battery, and can also be used for electrically braking the 
vehicle, for which purpose the motor is utilised as a dynamo 
and re-charges the cells, a very useful feature in a hilly 
country. A powerful foot-brake is also fitted, operating on 
the beck wheels, and the machine is equipped with electric 
headlighte, meters, and other accessories. 

A two-passenger vehicle of a similar appearance to the 
above, but heavier, is shown by the London Electric Mobile 
Syndicate, Ltd., and illustrated in fig. 4. It has range 
of 40 miles on one charge, and the speed may be varied 
between three and 12 miles per hour. There is a 40-cell 
battery; the controller is situated at the side, and is 
provided with reverse and brake positions (running the 
motor—a four-polar—as a dynamo). 

The Electromobile Co. showed their 1908 type of carriage, 
the main features of which are the straight chassis, or 
underframe (which is common to several types of their 
Vehicles), and the underslung, interchangeable battery. 

The chassis and battery box together weigh 9 cwts., and 
for recharging, the battery box is lowered from under the 
vehicle, and conveyed to any convenient position for that 
purpose. The battery consists of 42 *'*Oontal" cells of a 
special pasted type, and weighs about 8 cwt. Its capacity 
is 135 ampere-hours, and it affords sufficient energy to propel 
these vehicles upwards of 50 miles over average roads. The 
rae weight is about 88 per cent. of the total weight 
of the i | Ё@ 
Hach plate is formed of two thin grids of antimoniated 


lead riveted together, and presenting 82 square holes for the 
active material, which is compressed into the grids by means of 
an hydraulic press; the latter rivets the plates and perforates 
each pellet of active material with nine holes Experience 
has shown their durability to be commercially satisfactory, 
the positive plates having a life of from 12 to 18 months, 
according to the work done. The plates of the battery are 
of small cost, and very easily replaced. 

The motor gives 5 B H.P. on a continuous load, but it can 
safely exert over 10 uP. for shorter periods. Its normal 
speed is abont 1,500 revs. per minute. It is a series- 
wound bi-polar, having two commutators connected to 
separate armature windings. The designers, MM. Contal 
and Gasnier, have introduced a very compact arrangement 
of field castings and bobbins, by which magnetic joints are 
avoided, and the distortion of field due to armature reaction 


Fic. 6. 


is counteracted, resulting in a reduction of field ampere-turns 
and a total suppression of sparking. The weight of the 
motor is 162 lbs. 

The motor drives through a double train of double helical ' 
gearing to the differential, and thence.to the hub of the rear 
wheels by shafts which rotate in a practically stationary 


hollow axle—built up of two tubes united by а cast-steel 


gear box, and extending within the road-wheel hubs, which 
revolve upon them. By this means the internal driving 
shafts are relieved of all bending stress and are in simple 
torsion. The motor and driving mechanism are entirely 
encased, and the gear runs in oil. 

The controller is arranged to give five forward speeds 
ranging from 8 to 15 miles per hour, one reverse speed, and 
to operate two electrical brakes, forming an exceedingly 
compact mechanism. 

The vebicle is also fitted with an efficient steering gear 
and foot brake, operating on the hubs of the rear wheels. 
The operation of applying the foot brake automatically opens 
the circuit, allowing the carriage to run free and the brake 
to exercise full control. The approximate weights of the 
several types of vehicle exhibited by this company, and 
including battery and equipment, are as follows :—Victoria, 
22 cwt.; brougham, 224 cwt.; single landaulet, 23 cwt. ; 
double landaulet, 234 cwt. 

The City and Suburban Carriage Co., of “ Niagara,” York 
Street, Westminster, S.W., is introducing a novelty in the 
form of a combined petrol-electrical vehicle, which, it is con- 
sidered, will gain the approval and support of a section of 
people who, while objecting to the vibration and other dis- 
comforts of petrol cars pure and simple, have a desire to run 

ter distances than the ordinary electric carriage is built 
to accomplish, without regard to the proximity of а charging 
station. 

The carriage shown at the Palace did not represent a 
final type—those now building have a 9 н.р, engine in 
place of the 5 н.р. one shown. We shall at a later 
date illustrate and describe this type in conjunction 
with the remaining electrically-propelled vehicles which 
were exhibited by (1) Messrs. Pritchetts & Gold, Ltd., 
Feltham, Middlesex; (2) the Automobile Supply Co., 
Ltd. (who were showing a Scheele electric carriage); 
(3),Messrs, E. W. Hart, who exhibited an electric lan- 
daulet. 
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The Brush Electrical. Engineering Co. had a large 
exhibit, but solely of the petrol type of vehicle. We under- 
stand, however, that this firm intends in the near future to 
justify ite title, and that developments in the way of elec- 
trically-propelled vehicles may be expected. | 
Turning to the exhibits of accessories, the fine display of 
magneto machines for ignition purposes, on the well-known 
Simms-Bosch principle, by the Simms Manufacturing Co., 
Ltd., certainly occupied a prominent position. This firm 
makes a speciality of magnetos of the oscillating sleeve, 
rotary armature, and rotary-sleeve types, and we append a 
short description and illustrations of the construction and 
application of the oscillating type for the ignition on a small 
petrol motor. The arrangement consists of several 
permanent horse-shoe magnets fixed side by side and mounted 
on an aluminium or gun-metal base. Pole-pieces are fixed 
between the extremities, bored out to accommodate an 
H-type armature and oscillating shield. The armature is 
immovable, one end of its coils being fixed to the base, and 
the other led to the sparking plug on the engine, 

The sparks are produced by giving an oscillatory motion 
to the soft iron shield, which partially envelopes the arma- 
ture, and by virtue of its movement, allows of the alternate 
formation and destruction of a field through the armature, 
giving rise to momentarily induced currents, which expend 
their energy in this form. 

It will be noted in fig. 6 that the oscillating 
shield is linked to a cam, or eccentric-driven by the engine; 
the arrangement by whicb, through the motion of the cam, 
the small lever in the cylinder head makes and breaks con- 
tact with the sparking plug, will be easily understood from 
the diagram. It may be mentioned that the mechanism 
breaks contact when the shield is central, and the field through 
the armature most fully intercepted. 

We illustrate an 8—10-B. H р. twin-cylinder motor (fig. 5), 
in which the magneto is operated by an eccentric from the 
main shaft, and the cam on the second motion shaft and the 
vertical rod and lever for operating the contact in the 
cylinder head are clearly shown. | 

Among those who showed accumulators—and they were 
not a few— were Messrs. Van Raden & Co., who make a 
speciality of woven-glass accumulators, in which the carrier 
of the active material is not made entirely of lead, but is 
formed of a grid in which lead wires are interwoven as a 
warp thread and fine elastic glass wool as a weft. 

The active material is compressed into this woven fabric 
and held so rigidly as to effectively withstand the disinte- 
grating effect of continued vibration ; also these plates do 
not buckle. In assembling the accumulator the electrodes 
are enveloped in sheets of woven glass, which it is claimed act 
as a cushion between the plates and occupy a minimum 
space, are exceedingly porous, and give perfect insulation. 
These accumulators are exceedingly light compared with 
their capacity, and have practically no self-discharge. 


(To be continued.) 


NOTES. 


(Continued from page 266.) 
Cheap Work This !—A correspondent has sent on to 


us a copy of a circular which is being sent out by a firm of electrical 
installation contractors up-country giving prices at which wiring 
work is undertaken. One of the statements appearing in the list ig 
to the effect that "the whole installation, including lamp, wiring, 
fittings, switches, &c., can be carried out at 5s. per lamp for shop 
lighting." This is interesting iu connection with the correspondence 
whichis now proceeding in out other columns on the wiring ques- 
tion. How doesthis particular contractor like the idea of rigorous 
iuspection of buildings? We need hardly conjecture as to the 
quality of the material and workmanship on a job carried out at 
such a figure as this. 


South African Trade.—An interesting paper on the 
" Trade and Industry of South Africa" was delivered before the 
Royal Colonial Institute on Tuesday evening by Mr. Ben. H. 
Morgan. Mr. Morgan recently went out to South Africa as one of 
the Commissioners of the National Industrial Association, and his 
excellent report on tbe position of the engineering trades ont there 
was referred to in our issue of November 14th last _ i 


Scholarships.— We have received from the clerk to the 
Technical Instruction Department at Wakefield, a pamphet giving 
particulars of a scheme for scholarships, free studentships an 
exhibitions which is being introduced for the school-year 1903— 
1904. Four technological scholarships, each valued £60, are to be 
offered shortly to young artizans who already have had certain mil: 
or workshop experience. 


Appointments Vacant.—Charge engineers for New- 
port; car shed foreman, chief inspector, aud others for Ilford 
tramways; а canvasser for Hackney; distribution engineer a“ 
Willesden at £140. See Official Notices to-day. 


Rosling & Fynn.—The Phonix Dynamo Co., of Brad 
ford, have entered into arrangements with the liquidators of Mesers 
Rosling & Fynn, Ltd. (Mr. W. M.Gray), for the purchase by them 
of the works of the latter-named company at Thornbury, Bradford. 


For Sale.—A 300-kw. steam alternator (B.T.H. three 
phase 2,500 volts) by the Dublin United Tramways Co. See ad- 
vertisement pages.to-day. 


Personal.— In a note on “Pipe-Covering Tests 
appearing on р. 244 of our last issue, we misspelt the name of th: 
writer of the American contribution. It should have been given a 
Mr. Н. G. Stott, not Statt, Mr. Stott is a native of the Orkne. 
Islands, who settled in the U.S. some years ago, becoming chie 
electrician of the Buffalo General Electric Co. A year or two ag 
he was appointed as superintendent of power for the Manhatta 
Elevated Railway, ot New York, during the conversion from stea) 
to electricity, and he now has supreme control of the Manhatta 
East River power house. Mr. Stott may, therefore, be claimed э 
one more instance of the British engineer who has achieved cor 
siderable success in the States. 

The manager of the Liverpool electric tramway system (Mr. С. В 
Bellamy) has been invited to the national convention on municipt 
ownership of public franchises which commences iu New York o 
February 25th. The Corporation Tramways Committee has unan 
mously granted Mr. Bellamy permission to accept the invitation. 

Warrington T.C. has granted the following increases of salary :- 
Mr. W. H Grimedale, electrical and tramways manager, from £35 
to £400 per annum; Mr. Е. V. L. Mathias, chief assistant electric: 
eugineer and tramways manager, from £180 to £200. 

The Gloucester Corporation tramways staff on February 5th pr 
sented a case of silver mounted pipes, tobacco jar, and ash tray { 
the manager (Mr. E. Stephens), as a token of esteem. 

» The Salford T.C. on February 5th increased the salary of Mr. F 
Hatton, general manager of the tramways, from £400 to £500. 

Mr. R. Knight, of the British Thomson-Houston Co., who h: 
been on a short business visit to the U. S.A., left New York f 
England on Jauuary 28th on the ss. Celtic. 

Mr. Thomas Henry Parrott, M.I.M.E., who has been connect« 
with the business of Belliss & Morcom, Ltd., for upwards of : 
years has been elected to a seat on the board of the company. H 
will in future act as general manager and director. 

Mr. Heyl-Dia has resigned the managing directorship of the £ 
Helens Cable Co., and will take up work as a consulting electric 
and chemical engineer in connection with cable work. 


Telegraph Training College.— The first annual dinn: 
in connection with the South London Telegraph Training Colle; 
was held at the Atlantic Hotel, Brixton, on 4th inst, when abo 
50 members of the staff and their friends sat down under the cha 
manship of the principal, Mr. Chas. B. Ward. Daring the pa 
year over 500 men were trained at the College and sent out to t! 
Colonial telegraphs, 14 to the cable companies, 10 to the Coloni 
railway telegraphs, 12 to private and newspaper wires, and ov 
100 for the sub-postal telegraph service. 


Shock Fatality.—At Middlesbrough on 5th inst. : 
inquest was held concerning the death of James MacNamara,. 
workman at the North Eston Steel Works, Middlesbrough, as t 
result of electrocution. It was suggested that at all works whe 
there was electrical power, workmen should be protected by havi 
the switches cnclosed in boxes, and only the handle for turning t 
current on and off, exposed. 


Ld 


THE CENTRAL STATION ENGINEER. 


THE Bournemouth Corporation has appointed Mr. I. Вси 
borough electrica] engineer in charge of the generating stations a 
assistant tramways engineer at £300 per annum. The Tramw: 
Committee wished to express its high appreciation of the servi 
rendered by Mr. Е. W. Lacry, the borough engineer, in connect; 
with the design and supervision of the tramways undertaking, а 
it accordingly recommended that an allowance of £1,000 be made 
him in respect thereof. When the matter came before the Cour 
it was referred back to a Committee of the whole Council, so 
members holding that an increase of salary was a better form 
remuneration to adopt. It was shown that, had outside professio 
men been engaged, the cost to the Council in commission wo: 
have been on the way to. £9,000. 
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Mr. J. D. WADDELL, recently of Harrogate and Watford, has been 
appointed at the Hampstead borough electricity works to fill the 
vacancy caused through the promotion of Mr. A. OXLEY. 

. Mr. L. L. HoRBELL, of Coventry, has been appointed shift engi- 
neer at Walsall electricity works. 


The burgh electrical engineer of Ayr, Mr. A. J. FULLEB, having : 


been appointed electrical engineer to the borough of Falham, the 
T.C. has appointed as his successor Mr. R. MARSHALL, chief as- 
sistant, at а salary of £200, to be increased to £250 in six months. 

Recently the staff and employés of the Huddersfield Corporation 
electric supply department were entertained to tea by the Mayor, 
Mr. Alderman F. Calvert, chairman of the Electricity Committee, 
and a handsome timepiece and side ornaments were presented to 
Mr. J. A. Swrrr, the chief clerk, who was recently married. 

Mr. А. S. BARNARD, borough electrical engineer at Hull, has been 
appointed by the Colonial Office as electrical engineer for the 
Island of Ceylon, ata salary of £1,000 per year. 

Mr. C. Н. Heron, electrical engineer, of Worksop, has been 
appoiated electrical engineer to the Elland U.D.C. 

Mr. R. S. Downe, borough electrical engineer of Southport, was 
on February Sth married at the Chapel Royal, Savoy, London, to 
Mies Gertrude 8. Travis, Southport. Mr. Downe was on Wednesday 
mcrning, at the close of the business of the Electricity Committee 
of the Southport Corporation, presented with a silver tray from 
the members of the Committee. 

Canterbury T.C. on February 4th increased the salary of the 
electrical ergineer (Mr. C. A. BLASCHECK) from £250 to £275 per 
annum. 

The Electrical Committee of the Swansea T.C. on February 4th 
decided to increase the salary of Mr. PRUSMANN, electrical engineer, 
by £150 a year on condition that he remains under the Corporation 
for five years. 

Bradford T.C. bas increased the salary of Mr. WILLIAM JONES, 
superintendent engineer of the electricity department, from £275 to 
£300 per year. 

Middlesbrough T.C. has increased the salary of the electrical 
engineer, Мг. Н. M. TAYLOR, from £250 to £300 per annum, and 
has also increased the ealarics of some others ia the department. 

On Wednesday last week at a meeting of the Liverpool 
City Council, the recommendation of the Electric Power 
and Lighting Committee, respecting the appointment of Mr. 
BROMLET HOLMES as consulting engineer, and Mr. CroucH as chief 
electrical engineer, was adopted. Au amendment was moved by 
Mr. T. Utley that Mr. Holmes's salary be £800 and Mr. Clough's 
£1,000. This, however, was lost by a large majority. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнк returns here given of the electrical 


Croydon undertaking of tbe Borough of Croydon show 
Corporation that substantial progress has been maintained 
Electricity during the year ending March 25th, 1902. 

Accounts. Mr. T. H. Minshall was in charge of the under- 


taking during this period, but he has since 
been succeeded by Mr. J. Gray Scott. 

The large increase of 735,732 in units sold is explained by the 
opening of the tramways (leased toithe B.E.T. Co.) in the latter part 
of 1901. 

The loans authorised for the undertaking include stock issued, 
£158,367; and farther loans of £65,550 sanctioned, but not 
borrowed. It wil be noted that all the items in the statement 
show large increases, with the exception of the average price per 
unit sold, which has fallen to 3°56d., and is explainable by the 
large percentaze of energy sold for traction. 

The total capacity of plant installed is 3,280 Kw., and of the 
maximum load of 1,683 Kw., lighting took 1,267 kw. and traction 
416 Ew. à 

GENERAL STATEMENT. 


Year ending March 25th — 1901. 1902. Increase, 
Total capital expenditure £171,291 ` £212,388 £41,097 
„  unitssold, private — 986,372 SR 
» á public -— — 480,262 "- 
й „ traction — 343,053 us 
„ number of units sold ... 1,074,655 1,810,387 735,732 
No. of 30 - watt lamps connected — 78, 386 - 
Maximum load in xw. "m 922 1,683 761 
Gross revenue... es £18,129 227,483 49,354 
„ expenditure £10,170 £14,582 44,419 
„ profit £7,959 £12,901 £1,942 
Average price per unit sold... 3:84d. 3:56d. — *28d, 


Tbe increase in revenue from sale of energy during the year is 
over £9,000, as compared with £4,500 in the previous year. The 
prices charged for energy are as follows :— 

For lighting, 7d. and 2d. per unit (demand indicator system); 
power, 7d. and 1d. per unit (this has since been reduced to & fixed 
rate of 24d. per unit); andifor traction, 2d. pera "unit. 


REVENUE STATEMENT. 
1901. | 1902. 
| Gross. Perunit. Gross. Perunit. Ino. 
Sale of energy .. .. ., £17,221 3:844. £26,780 3:564. — 28d. 
Meter rente 476 11d. 615 08d. — 03d. 
Sundry receipts..  ..  .. 432 10d. 88 "00d. - 10d. 


Gross revenue 218,129 129 405d. 427,458 458 3:644. — 41d. 


The works costs show а satisfactory reduction of jd. per unit, 
which is largely accounted for by the decrease of ‘20d. in the item 
for coal. Salaries also show a decrease of 14d. per unit, and the 
other items are practically stationary. The total costs now stand 
at under 2d. per unit, a creditable figure when the disadvantageous 
position of this station with regard to coal supply is considered. 


Cost or Propoction. 


1901. 902. 
Gross. Per unit, Gross. Per unit, Ino. 
Ооа! .. £5,057 113d. 26,954 9594. — 20d. 
Oil, waste, water and engine 


5 } 498 11d. 860 
rg es and wages incurred) 
generation an 8 А 
bution and attending to 1,490 334d. 1,372 
publio lamps. 
Repairs and maintenance of 
buildings, engines, boilers, 669 
dynamos, &c., and street 
lamps. 


Works costs s.. £7,714 172d. £11,024 


Rent, rates and ps А 336 07а, 416 


. managing ongt | 

aries of managin n 

neer and t managing е j 1643 37d. 1,968 

Ge Ad erai терро! 
0 es, statione an _ 
printing, law charged and j 477 11d. 
insurance. 


—— — — — Ʒ— 


1,173 


Total costs . £10,170 2:27d. 614,582 1:98d. — 34d. 


The gross profit for the year shows a substantial increase, beiug 
£4,942 as compared with £1,242 in the previous year. Sinking 
fund, however, absorbs an additional £2,508. | 

From the balance-sbeet we gather that the amouut paid off loans 
equals £3,583, and the total sinking fund in hand is £5,081, being 
£458 in excess of the amount set aside for the year. This amount, 
together with £2,000 voted by the Council in relief of the General 
District Rate for year 1902-3, was taken from the sinking fuud in 
hand of the previous year, leaving & balance of £2, 380 to carry 
forward to a suspense account. 


PBorrT STATEMENT. 


| 1901, 1902. 

Interest on loans .. "E а 2 T £5,387 £5,707 
Sinking fund . 85 2,114 4,622 
Profit carried баан bad debts i in West бош... 8 51 
Net profit for year ..  .. .. + o _.. 450 2,520 
Gross profit ee - e £7,959 £12,901 


THE accounts for the Bristol Corporation 


Bristol electricity department last issued, cover the 
Corporation period to March 25th, 1902, and show that not- 
Electricity ^ withstanding the heavy expenses on capital 
Accounts. account connected with the New Avonbank 


station and the special charges for supervision, 
&, of the erection of the new works, all of which are charged to 
revenue, Mr. Faraday Proctor has very considerably reduced the 
loss. The last five уам have brought about marked changes in the 
figures: 


Maximum 
Revenue. | Costs Perton Net Units load in 
Year. Gross. Per nat: Gross. Per unit. of coal. pron sold. KWE. 
£ £ в. d. 
1807 20,570 5°42 9,558 9:46 — 8,015 910,888 1,010 


1,862,786 1,707 
3,812,511 1,676 


1898 286,112 460 18481 237  — 1,824 
1899 31,857 492 18,082 240 12 5 146 
1800 87407 410 2516 282 18 7 – 2,558 2,191,559 2,002 
190 44,2 391 26,834 053 13 8 — 996 2.750, 21 2.535 
The capital expended on the Templeback station amounted to 
£132,031 ; on the Avogbank station, £94,964, and on the distributing 
system £148,148. The Avonbank station was opened on February 
19th, 1922. 
GENERAL STATEMENT : 
1901-2. Inc. 


1900-1. 
Total capital expenditure .. £299,259 £384,777 £85,518 
Number of units sold .. 2,191,559 2,756,624 565,065 
No. of 30-watt lamps connected 119,615 149,146 29,531 
Maximum load in Kw. 2,009 2,535 526 
Gross revenue T . £37,467 £44,882 £7,415 
Gross expenditure... ds .. £25,766 £26,884 21,068 
Gross profit eso 0o. 211,701 — £18,048 126,347 
Average price per unit sold. *391d4.; . 874d. —– 178. 
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The average total revenue per unit is now equal to the average 
sum received in the previous year for energy alone. With this 
exception there has been practically little change ; but although the 
addition to the lighting demand has not béen so great, the demand 
for motive power shows &u exceedingly satisfactory development. 
The total number of consumers was 1,790, an increase of 283. 


Source of revenue. Sum received. Lamps equivalent. Units sold. 


At lighting rates .. £33,956 124,385 1,965,764 
At power rate us ee 1,910 19,520 310,054 
For street lighting... a 5,642 5,241 480,776 


The increase in total lamp equivalent connections was 29,531, 
19,400 being at lighting rates and 10,131 at power rates. 


REVENUB STATEMENT. 
1900-1901. 
: Gross. Per unit. Gross. Per unit. Ino. 
Bale of energy . 35,674 3:91d. 442,990 374d. — 17d. 


Meter rents... oe ve 1,883 154. 1,641 14d. ‘Old. 
Sale of lamps and "| 


1901-1902. 


materials, rental of 
motors, work on con- 
sumers' premises, &о. 


Sundry f te ived, ‘ 8 . m 
un 1918550 соп атесете } 204 034. 153 02d. — 01d. 


116 ‘Old. 95 ‘Old. 00d. 


Gross revenue ... £37,467 4104, £44,882 3 91d. — 19d. 


A number of payments of an extraordinary nature, amounting to 
42,262, have been charged against revenue, while the coal item is 
still high owing to the rate per ton not baving fallen to the normal. 
The engineering costs have all fallen, with the exception of oil, &c., 
marked economies having been effected in coal and repairs. 


Совт оғ PRODUCTION. 
1900-1. 1901-2. 

Gross. Per unit. Gross. Per unit. Ino. 
on PU A is "ааа 711,48 1:25d. £10,476 *91d. — 34d. 
LI W L] ` ° e. e 
bon engine” room] 726 08d. 1,214 11d. +034, 

stores, &c. ) 
R | 4,598 50d. 5,096 *44d. — 06d. 
tion and attending public 
lamps. 
Repairs and maintenance 4 
buildings, engines, boilers, 
dynamos, &c. 


Works costs. . £19,921 218d. £19,654 1*71d. — 47d. 
Rent, rates and taxes. 2,209 24d. 2,232 194. —054. 


Management expenses, 
2625 29d. 3,036 26d. — 03d. 


3,159 35d. 2,868 25d. — 10d. 


salaries of mansging engi- 
neer, secretary, clerks, &c. 

General баар пешеп! 
charges, stationery ап А - 10 : 
printing, law charges, and 831 09d. 1,373 12d. + 03d. 
insurance. 

Other expenses, testing, fees | 
of electric inspector, &c. 


180 ‘02d. 539 *064. + 03d. 


Total costs .. £25,766 2:82d. £26,834 2:884. — 49d. 


The increase in revenue of £7,415 and of costs by £1,068 only 
caused the gross profit to rise by £6,347, of which £4,905 was taken 
by additional financial charges, leaving £1,442 to reduce the net 
loss of £2,438 in 1900-1901 to £996. The financial result will 
probably be greatly improved when the new station is revenue- 
earning, and thc current year's figures should be favourable. 


PROFIT STATEMENT. 


1899-1900. 1900-1901. 1901-1902. 
Interest on loane, overdrafts, ke. £6,020 £7,327 £10,960 
Sinking fund for repayments ..  .. 7,590 6,£12 8,084 
Net profit carried forward ld 165 — 2,558 — 996 
Net profit carried to depreciation 
and preliminary expenses . — 120 — 
counts. 
Gross proffttt. . 413,775 £11,700 18,048 


CITY NOTES. 


St. James and Pall Mall Electric Light Co. 


Mr. Eustace A. J. BALFOUB, presiding at the annual meeting held 
at Carnaby Street on Tuesday, said that the position of the company 
bad been fully maintained. The equivalent of 20,8&8 8-c.P. lamps 
had been added during the year, making the total at the end of 
year 232,685. On the other hand, the price of coal had been con- 
siderably reduced, so that with an increased sale of nearly one 
million units more than in 1901 they had a coal bill of £2,400 less. 
Rates were always rising, but, in consequence of the largely 
increased output, the standing charges had been reduced, and 
further economies of generation and supply had led to a saving of 


over 3d. per unit on the cost of electricity as delivered to the con 
sumer. After making proper provision for depreciation and other 
matters, the directors recommended that for the sixth year the 
usnal dividend of 144 per cent. be paid. Carnaby Street station 


was now completed in its final form and equipped with its full steam 


generating plant; already two large transformers bad been 
placed in the special room constructed for them in connection with 
the high-pressure supply to the Grove Road station of the Central 
Electric Supply Co. This supply was first given to this company in 
December last, and had been maintained with regularity since, 
giving every satisfaction. The further extension, therefore, of 
this company's business would be dealt with from the Central 
Company's works, the high-pressure currents from Grove Road 
station being conveyed to Carnaby Street and Mason's Yard stations, 
and there transformed, so that current of normal pressure 
could be supplied to consumers. Ample provision could be made at 
both of the company's stations for the accommodation of a large 
quantity of trausforming plant without further alteration to 
buildings or heavy capital expenditure. An account of the capital 
expenditure of the Central Electric Supply Co. had been sent to the 
sbareholders of the St. James’ Co. It showed that the sum of 
£350,000 had been spent; this repreeented the cost of a large freehold 
site of some seven acres, and the buildings and plant equipment for 
13,000 H. P., the greater part of this plant being already in position. 
This would be employed in giving regular service to the Westminster 
Electric Supply Corporation and to this company, and the ordinary 
share capital (£100,000) had been provided in equal moieties by the 
two companies, and the debenture issue of £250,000 was covered 
by their joint guarantee. It had been further deemed expedient 
by the two companies to relieve the capital account of the charges 
representing interest on this loan, and other necessary expenditure 
during the period of construction. They bad, therefore, divided 
between them the sum of £16,704, and the St. James’ half-share 
£8,352, was placed in the accounts as a charge upon revenue. The 
effect of this was to give the Central Co. a fair start, so that they 
would have no suspense account to be written off in a short period 
as a charge upon electricity supply to the St. James’ Co. In view 
of the large capital employed, eome time must elapse before it 
could be fully remunerative, and in the meantime the charge for 
the service of the two compsnies must be maintained at a figure to 
cover expenses. In view of the effect this would have on the cost 
of supply for a year or two to come, the board had thought it best 
to open a contingency accouut, which would be available to meet 
any temporary emergency. Last year they opposed the L.C.O. 
Powers Bill with success, This year the Council had again intro- 
duced lanotber Bill and though many of the most objectionable 
features of the Bill were removed, it still had provisions which 
might seriously affect the position of all electric supply companies, 
and the company would have once more to oppose it. 

Mr. LEAF seconded the adoption of the report, and after several 
shareholders had offered remarks respecting the affairs of the com- 
pany, some congratulatory, but one giving vent to a grumble, that 
after all these years the dividend ought to have been 244 per cent., 
instead of 144 per cent., the resolution was carried unanimously. 
The same shareholder wanted to know—when the re-election of 
directors came up—whether all of tbe directors were experts in the 
science of electricity. Another shareholder in supporting the 
directors, said “If you have men who are all experts, you will have no 
administration.” This will interest all experts whether in the 
St. James’ Co. or not. 

The auditors were elected, and a vote of thanks to the 
management (Mr. Walker, the manager and secretary, and Mr. 
Dobson, the engineer) was passed. 


Newcastle-on-Tyne and District Electric Lighting Co. 


Tne directors’ report for the year ending December 31st, 1902, 
states that the installations connected to the company's mains 
during the year were equal to 24,832 8-0.р. lamps, bringing the 
total up to about 86, 463, and 2,107,104 units of electrical energy 
have been supplied as against 1,671,971 units supplied ia 1901. 
During the last year 11,829 yards of main and branch piping and 
troughing have been laid, together with 22,673 yards of main and 
branch cable. The gross earnings for the year amount to £14,600, 
and, after paying the interim dividend and interest on debentures 
aud loans and providing £500 for depreciation, the directors 
recommend а Cividend of 5 per cent. for the  balf-year 
ending December 31st, which, together with the interim 
dividend paid in August last, makes a dividend of 84 per cent. 
for the year, carrying forward £210. The report stated also that 
the Close works were now in operation, and a large demand had 
already been made for a supply of continuous current for both 
power and lighting. The whole of the interest on the capital spent 
upon those works during construction had been paid out of revenue. 
Mr. Harold Cookson, having decided to live in Africa, had retired 
from the board. The directors advised that Mr. W. D. Hunter, 
who had been engineer to the company since its inception, be 
appointed managing director, a position which the directors felt 
snre he would fill with credit to himself and the company. 


The meeting of the company was held on the 6th inst. at New- 
castle-on-Tyne, Mr. J. D. Milburn presiding. Ia moving the 
ad option of the report, he said that they were making extensions 
that were not mentioned in the report. For some time past they 
had had before them the practicability of extending westwards, and 
now he had to advise them that they had entered into an arrangement 
with the Council of Newburn-on-Tyne (in which there was а con- 


NOE 


Vol. 52. No. 1,816, Fa»avaar 19, 1903.) THE ELECTRICAL REVIEW. 


279 


—————————————————————— ÓÁ—————— d —— — ÁÀ—— — 


siderable population, and many industries), by which the company 
was to supply the district with energy, and they were now setting 
about the erection of a new station in that district. It had been a 
question whether they should supply energy from their present 
station at Forth Banks, or erect & new station, and after considera- 
tion they had decided to erect a new station. They had been in 
communication with Benwell Council, and üf, as they hoped, and 
was not impossible, they had to supply Benwell, they would beable 
to do so from the station at Newburn. The Forth Banks works 
were now completed, and they had in position 2,000 Kw. capacity, 
and they had room to put in generators of not less than 20,000 
N.H P., Which would serve for years to come. 

Sir Benzamin Browne seconded the report, which was carried, 
and the retiring directors having been re-elected, the proceedings 


Tyneside Tramways and Tramroads Co., Ltd. 


Tux annual meeting of the above company was held at Newcastle- 
on-Tyne on the 9th inst., Mr. W. A. Watson-Armstrong, chairman, 
ding. The directors’ report stated that the line from Wallsend 
to North Shields was opened for traffic on September 4th, and the 
section from Gosforth to Wallsend on October 18tb, 1902. The 
revenue account dealt with a period of about three monthe' working 
only, and the result of this showed an excess of income over 
expenditure of £233 5s. 9d. 
The CzHaIRMAN, in moving the adoption of the report, said that 
since September the company had made steady and subetantial 
. They had been much handicapped by the narrowness of 
the bridge at Willington Gut preventing a double line, but this 
disability had been removed, and there had been a corresponding 
increase of traffic. As to future work, they were inquiring as to the 
time it would take to run a line up to Gosforth Park; and if they 
found they could get it done in good time for the races in June, 
they would do so. 
Mr. J. T. Manz seconded the report, and it was carried. 
After the transaction of other business, the prececdings 
terminated. 
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Anglo-American Telegraph Co. 


Мв. F. A. Bevan presided at the meeting held at Winchester 
House on Friday, and in moving the adoption of the report 
(which appeared in our issue of last week), he said that it 
was very satisfactory that tbe result of the working of the 
last quarter of the year had been such tbat they had been able 
to pay the preferred the whole of their dividend, and to give some- 
thing to the deferred. In the firet half-year there was a decrease in 
the traffic receipte of no less than £13,167, but in the last half there 
had been an increase over the corresponding period of 1901 of 
£9,797. In addition to that they had made £2,000 by letting out 
the ca, Minia, against nothing in the corresponding half-year. The 
increased total of receipts of the past half had been £11,797, which 
almost made up for the decrease of £13,167 in the first half. The 
expenses showed a slight increase of £700, but the ordinary working 
expenses had decreased by £640. Including the balance brought for- 
ward, there was a net increase of £7,441 available for dividend. In 
regard to the renewal fund, this stood at £948,473, but the securities 
were £14,000 below book value, and that had to be borne in mind. 
It looked very much as though by the end of the year, barrirg 
accidente, the renewal fund ought to come very near a million, 
which had always been held out as the great aim and object 
of the directors. About 15 years ago Lord Monk, who was 
then chairman cf the company, held out à hope to the share- 
holders that when the renewal fund reached 1,000,000 they 
would be able to content themselves with only putting the 
interest on the fund to its credit instead of taking the £24,000 
a year that they now tock out of profits. He (the chairman) wished 
to again emphasise to the shareholders the fact that that quasi- 
promise was made 15 years agc, since which time their cables bad 
been necessarily more or less deteriorating; that they had now 
cables which had been laid for 30 years—they being laid in 1873 
and 1874; that they hada great system of inter-island cables on 
the other side which had been patched again and again. There was 
no doubt that at no distant date they would have to spend con- 
siderable sums in renewing those inter-island cables, if they were 
fortunate in escaping the renewal of one of their ocean cables. Their 
repair ship was also an old one, but still very good. He would not 
like shareholders to go away from that meeting with any certainty 
that they would be able, even at the end of the present year, to take 
anything less from the profits for keeping up their plant. In these 
days of keen competition the directors felt it to be most important 
to keep up their cables and plant in a high state of efficiency, other- 
wise they would not be able to compete with others. In regard to 
the Pacific cable which was opened for traffic last November, 
some shareholders had thought that this company would have a 
large increase of traffic therefrom. The directors never were 
very sanguine about that, acd shareholders would, perhaps, be dis- 
appointed to hear that they bad not had any large increase—in fact, 
if anything, there had been a emall decrease. The explanation was 
a very simple one. The tariff to Australia by the new Pacific cable 
and by the old route of the Eastern Extension cable was exactly 38., 
and there was no particular reason, therefore, why English merchants 
and others sending from England should secd by the new route 
instead of by the old one, which had served them so well. But 
when they came to tbe messages from America and Australis, of 
which they used to réceive а dertain amount, as they could only 


come vid Europe, there was a definite gain to the American, because, 
instead of having to pay 4r., as he used to do, he can now send his 
message to Australia for 2s. 8d. The result, naturally, was that this 
company had lost all the traffic between America and Australia, and 
there was not much gain, if any, upon the traffic between Europe, 
and going from Europe by America to Australia. Maybe the traffic 
would afterwards increase, but at present they had really gained 
nothing from the Pacific cable. Mr. Bevan then proceeded to refer 
to wireless telegraphy, and discussed the messages between President 
Roosevelt and the King. No independent experts had been allowed 
to see the working of the Marconi system, so far as he was aware, and 
he did not tbink that any pressmen on this side of the Atlantic had 
seen the worhiugat Poldhu. A few daysago five American pressmen 
were admitted to see the working of the Marconi system on the 
other side. Mr. Bevan then proceeded to read certain interesting 
and remarkable statements which were written by one of these 
journalists in the Boston Herald for January 23rd, much to the 
enjoyment of his hearers. One of these statements went to show 
that there seemed to be a brass key and a wooden key, and Marconi 
explained that the wooden one was a more satisfactory instrument 
in getting clear signals, and that the brass one was faster in its 
operations. It was experimenting with the wooden one “ last 
Monday,” in zending the President's message with a view to seeing 
bow fast he could work it, that led to what turned out to be an 
inadvertent sending of the message. The Herald's statements 
showed that unless very great care was taken with the Marconi 
system, some terrible accident might ensue. Supposing, however, 
they were to take it for granted that Marconi, in the course of a 
few months or years, was able to transmit his messages from both 
sides of the Atlantic, what would be his position? He would be 
in competition with 14 cables, all of which could work with 
perfect accuracy, with perfect secrecy, and a speed which, 
even if approached, certainly could not be excelled; therefore 
he could not see why the Marconi system should be a matter 
of such dread as it seemed to be to some of the holders of 
telegraph shares, when they bore in mind that this company could 
send messages from this side to New York in half a minute, and 
that, barring the fallibility of operatore, with absolute accuracy and 
perfect secrecy. Marconi would have to compete with that system ; 
and however successful he might be, it would take a lot of beating. 
Since the last meeting, Mr. Bevan continued, he had been on a 
visit to their stations in New York and Canada. He found the 
staff working with the utmost seal. The competition was very 
intense, but every effort was being made to secure traffic for the Anglo 
cables. The speaker then gave figures showing how the traffic had 
gone ahead since 1890, and paid a high compliment to Mr. Carson, 
the general manager, and to Mr. Williams, their manager at 
Bhorter's Court. 

The adoption of the report was seconded by Sir GERALD Firz- 
GERALD, and after a few questions had been answered, was carried 
unanimously. 

The retiring directors and auditors were re-elected, and tLe 
usual vote of thanks closed the meeting. | 


Dublin United Tramways Co. 


Tue half-yearly meeting of this company was held on February 
3rd, was and presided over by Mr. W. M. Murphy, who said it was 
gratifying to notice that the receipts continued to increase; they 
amounted to £132,243 for the half-year, an advance of £3,833, of 
which £3,540 was due to passenger traffic and £203 to other receipts. 
There were no exceptional conditions or any special circumstances 
to account for this increase, which must, therefore, be attributed to 
the inherent tendency of tramway traffic toexpand. The net result 
of the half-year’s working was that, after paying all fixed charges, 
they had £40,240 left, which enabled the company to pay a dividend of 
6 per cent. on the ordinary shares, and to carry forward £5,365, as 
against £4,668 last year. An examination of the expenditure side 
of the account would show that the company had surpassed all its 
previous records in the low cost and high efficiency of electrical 
operation. When he last addressed the shareholders, he thought 
that, haviog brought the cost of generating electric energy to a little 
over 4d. per Board of Trade uuit, they had reached a minimum 
figure, but their costs for the last half-year worked out as low as 
442d.— that was to say, well under $d. per unit. Portions of their 
plant had now been in operation for more than six years, and most 
of it for three or four years, and it was gratifying to find that, while 
it bad been kept in good condition, the cost of maintenance had 
been diminished rather than increased. 


Bristol Tramways and Carriage Co. 


AT the annual meeting held at Bristol on 9th inst, Mr. George 
White stated that the tramway receipts continued to show ex- 
pansion, and had amounted to £197,132, an increase of £20,101. 
Tbe total number of passengers carried on the tramways was 
41,192,899, an increase of 4,477,993. The percentage of increase in 
the various items were so interesting that he would like to refer to 
them. The increase ia the tramway department was 11:35 per cent., 
and in the tramway passengers 12:2 per cent. The profits for the 
year amounted to £82,017, against £70,382, an increase of 16:5 per 
cent. The capital account had been almost stationary, the increased 
outlay being only 2:1 percent. Thedirectorshad every confidencethat 
the receipts would continue to show an increase; while, on the other 
hand, the capital account would move slowly until further extensions 
were taken in hand, in which case they would, of course, anticipate 
further development in traffld. There were still districts connocted 
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with the city which were not adequately served by the existing 29 
miles of route, and the company was willing to supply the deficiency 
if the Corporation would meet it in a fair spirit. 


Blackheath and Greenwich District Electric 
Light Co. 


Tux directors' report for the year ending December 3186, 1902, 
which was presented at the meeting held at Cannon Btreet Hotel 
on Wednesday, February 11th, reads as follows:— 


The revenue account shows that the total receipte for the year were £14,884 
бв. 2d., and the charges £6,978 188. 10d., leaving a balance of £7,855 11s. 4d. To 
this has to be added £1,694 148. 9d., the amount brought forward from last year's 
account, making the available balance £9,050 6s. 1d. The interest on debenture 
stock absorbed £4,600, and after providing for other interest charges, there 
remains anet balance of £4,012 16s. 2d. The directors recommend the payment 
of dividend to December 81st, 1902, on the amounts paid up on the 7 per cent. 
cumulative preference shares, amounting to £108 1s. 9d. : that £1,000 be placed 
to credit of depreciation fund, and that the balance of £2,909 14s. 5d. be carried 
forward. The business of the company oontinues to show steady progress, as 
will be seen by the following comparative figures:— 

8 c. p., 85-watt lamps. i 
=- —— — [Number 


s; ` Gross Expendi- Net 
Year. | Connec- of con- | : 

ted at end Inorease.| sumers. | !°%°ЇР® ^ dure. receipts. 

| of year. | | 

| £ s. d. £ s. d. £ ва. 
1900 ' 14,78 14,478 342 4195 9 1 | 4,050 4 2 114 17 11 
1900 ! $9,449 | 14,976 746 7,88 9 7 5,658 5 4 2,150 4 8 
1902 , 44,916 15,467 1,284 ‚884 5 2 6,974 13 10 7,865 11 4 


| 


With a continuance of this progress, the directors look with confidence to 
the future prosperity of the company. The issue of 50,000 7 per cent. cumula- 
tive preference shares of £1 each, offered to the holders of the company's 
shares and debenture stock was largely over-subscribed. The premium from 
this issue has been applied In reduction of preliminary and issue expenses, 


which item has accordingly been reduced from £10,872 78. 8d. to £7,872 7ғ. За, ° 


The directors have given notice of an application to Parliament for & Bill to 
authorise the acquisition by this company of the eleciric supply orders for the 
adjacent districts of Lewisham and Penge. These districts can be supplied 
conveniently and economically from the Blackheath Co.'s system, вой the com- 
bination of the several districts into one area of supply will be beneficial to 
the public and to this company. The terms of agreement with the local 
authority of Penge have not yet been settled, and unless terms acceptable to 
both parties are arranged, this part of the Bil] may not be proceeded with. The 
Bill also proposes to authorise the sale to this company of the whole or part of 
the Crystal Palace Co.’s undertaking, subject to satisfactory terms emg 
settled. This power, if sanctioned by Parliament, will not be exercise 
without the previous knowledge and approval of the sbareholders of both 
companies. An extraordinary general meeting will be held to consider the 
Bill, and, if approved, to pass the requisite resolutions. 


Central London Railway Co. 


THE fifteenth ordinary general meeting of the shareholders of 
this company was held on Wednesday last week at the Holborn 
Restaurant, Sir Henry Oakley in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said that, 
dealing first with the question of capital, the expenditure had been 
very small; the two material sums, amounting to £6,200 and £3,900, 
bad been expended at Shepherd’s Bush. Four additional lifts had 
been built, and they had been found of great convenience to the 
passengers. They had also enlarged their sheds there, and laid down 
a few extra lines in the yards. Passing to the revenue, they earned 
in the six months £181,000, as compared with £168,000 in the corre- 
sponding half of 1901 ; the receipts, therefore, increased by £12,747, 
or nearly £500 a week. The passengers carried numbered 22,425,776, 


an increase of 1,623,000 in the half-year. The receipts and number 


of passengers bore practically the same relation to each other, but 
there was a slight variation, due to the increase in the number of work- 
men carried, which had reduced their average earnings per pa:senger 
from 1:884. to 1:87d. They carried 2,770,854 workmen in the віх 
months, and, taking theif double journey into account, they 
carried about 18,000 a day at the reduced rate of 14. There 
was a feature in the report about which tbe company were some- 
what indignant, viz., the item for rates and taxes, which this past 
year was £7,876 in excess of what it was in last year's accounts. 
The basis upon which they were asses ed was, they thought, 
oppressive in the highest degree. They had made the railway at 
considerable risk to the proprietors, and in the making of it had 
cauced the property near which it ran to increase in value, aud yet 
they were taxed to the extent of 20 per cent. on their earnings. 
The rapid manner in which rates and, taxes were increasing had 
engaged the attention of all railway proprietors, and & committee 
representing the principal companies had been appointed to con- 
sider the question, and he hoped something might be done to alter 
the basis of assessment. The result of the working was that 
they proposed a dividend of 4 per cent. practically all 
round, after providing for the dividend on the deferred 
stock, that was earned in the first half of the year. That 
would leave a very considerable balance, and they recommended 
them to appropriate £10,000 as an addition to the reserve fund, and 
to carry forward the balance of £27,000. The railway on the year 
had earned a 5 per cent. dividend, and if they had put nothing to 
reserve they could pay 5 per cent., and carry forward a small 
balance, but having regard to the somewhat special conditions 
which influenced the working of a new undertaking like theirs, the 
board were unanimously of opinion that it was inadvisable to 
divide their profits up to the hilt. The conditions of electric 
working were improving day by day. The railway bad only been 
open 24 years, and in that time they had found it necessary, 
expedient and profitable to make alterations in many of the details 
of the machinery with which they started, and which at the time of 


starting were the best then known. Those features were presenting 
themselves constantly to the board, as they and others gained 
experience, and therefore they thought it most advisable that they 
should keep some money in hand so that they might be able 
to take advantage of any improvement which came along 
and be enabled to keep the railway both in its 
working and all other conditions up to the standard they had set 
themselves to gain, and that was to make it as bright, convenient, 
comfortable and quiet as it was possible for a railway of that kind 
to be made. Then, too, they would have heavy Parliamentary 
expenses to meet if their Bill was to go forward this session. 
Many complaints had been made as to the ventilation of the 
tunnels—he would not say they were unfounded, but they were 
exaggerated. The board had given that question the gravest 
attention, and had called to their aid the best scientific advice they 
could get. They had decided to establish a huge fan in the rail- 
way at Shepherd's Bush, which would be driven by electric power 
and which would be sufficiently powerful to exhaust the air in the 
tunnels in an almost inconceivably brief space of time, so that they 
would be able to keep a current of air more or less constantly going, 
and at night, by closing the doors of every station so as to ensure 
the tunnels being practically sealed, they would pump ont 
the whole of the air in the tube, so that they would start 
in the morning with the highest degree of purity possible. 
At the Bank station they would force air into the dead end of the 
tunnels, where the trains shunted, and drive the foul air out there. 
The engineer whose advice they were taking on the matter had told 
them that those precautions would be sufficient. As the share- 
holders knew, the board had decided to comply with the recom- 
mendation of the Vibration Committee by using motor-cars for the 
trains instead of engines. They had made arrangements to obtain 
the motor-cars for the purpose, and he believed that in tbe course 
of a month or six weeks they would have a very substantial 
number of their trains running by that method. For some time 
past they had had two such trains running in order that they might 
gain experience as to their efficiency and economy, and they had 
satisfied them on both points. The question of cost would have to 
be considered in connection with the reserve fund. As to the Bill 
which was rejected last year, the board, in view of all the 
surrounding circumstances, unanimously recommended that 
it should be introduced again this year. The Royal 
Commission on locomotion which had been appointed, would, 
he believed, not simply consider the schemes deposited in 
Parliament, but would look at the matter in a broad light to see 
what was best for London, having regard to the railways already 
existing, and to those for which power had been granted. They 
hoped to put before the Commission so many merits in the 
suggestions they would lay before them, that they hoped they 
would meet with their approval It might be that none of the 
Bills would get: forward this session ; but if any decision or recom- 
mendation was made by the Commission to Parliament as to the 
course which should be taken, they thought they ought to be in the 
position to take advantage of it. There were several schemes 
suggested ; but whatever scheme was sanctioned, they were confident 
that no one could touch the sources of their traffic, although, of 
course, there might be other injurious effects which they could not 
foresee. They wanted to be in the position to show fight when they 
reached the field of battle. Having examined the probable traffic 
by the route they proposed to take and comparing it with the traffic 
which existed before their present line was opened along Oxford 
Street, they saw no reason to doubt that the enterprise would be 
successful, and they were certain that the combination of a con- 
tinuous route throughout London would enable them to offer advan- 
tages incomparably greater than could be given by any other 
combine. 

Lord CoLviLLs of Culross seconded the resolution, which, after 
some discussion, was agreed to. 

Subsequently, an extraordinary meeting was held at which it was 
agreed to re-introduce the Bill for extending the railway, in the 
present session of Parliament. The following resolutions with 
regard to the raising of fresh capital were also carried :— 


1. That pursuant to the powers conferred by the Central London Railway 
Act, 1902, £120,000 additional ordinary capital of the company be raised by the 
creation and issue of 15,000 new shares of £10 each, but so that no share shall vest 
in the persons accepting the same, unless and until a sum not being less than 
one-fifth of the amount of such share shall have been paid in respect thereof, 
and the directors are hereby authorised to dispose of such new shares in such a 
manner as they may think most beneficial to the company. 

2. That, pursuant to the powers conferred by the last-mentioned Act, and 
subject as in such Act provided, the company do, in respect of the said addi- 
tional capital of £150,000, which they are by that Act authorised to raise as 
aforesaid, borrow on mortgage of the undertaking sums not exceeding in the 
whole £60,000. 


| Northampton Electrie Light and Power Co. 


THE directors’ report for 1902 says that the equivalent of 3,846 
8-с.р. lamps (in lamps and motors) was added during the year, thus 
bringing up the total to 32,967. The municipal purchase negotia- 
tions fell through, and the directors quoted for supplying energy 
for working the Corporation tramways, but their offer was declined. 
The time had arrived fcr considerable development of the business. 
A large amount has been spent out of the year's revenue upon 
repairs and maintenance. In response to applications received 
from outside the area, the company was applying for a prov. order 
to extend its supply to outlying districts. The whole of the 
capital had now been raised, and shortly a meeting will be called 
to authorise an increase. The available balance for the year was 
£1,893. The dividend on the ordinary shares was 44 per cent., as 
compared with 34 per cent. in the preceding year; £73 is carried 
forward. 
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Cambridge Electric Supply Co. 


Tut directors’ report which was submitted at the meeting held on 
Wednesday, says that the rapid increase in the company's business 
during 1902 renders it ient that a new site should be obtained 
and a new generating station erected if they are to be in a position 
to cope with the demand which has grown and is growing beyond 
all anticipation. So many applications have been received 
(amounting at present to over 1,000 lamps) for a supply of energy 
to premises just outside the borough, that after careful considera- 
tion, the directors decided to apply for Parliamentary powers to 
enable the company to supply in the surrounding district, and 
negotiations have been commenced with the Corporation of Cam- 
bridge which it is hoped will lead to a satisfactory result. During 
the year 1902 there has been added to the company's mains the 
equivalent of 3,833 8-c P. lamps, making the total 38,556. The 
number of units supplied has been 431,979, an increase of nearly 
50,000 unite, The company after paying all charges, and placing 
£1,000 to depreciation account, has a balance of £5,965 5s. 8d., 
which, added to £118 19a. 10d. brought forward from last year, 
makes £6,084 5s. 6d. An interim dividend of 24 per cent. 
(absorbing £1,769 9s. 3d.) and interest on temporary overdraft and 
loan (£121 4s. 11d.), have already been paid, leaving a net balance 
of £4,193 118. 4d. Out of this the directors recommend the pay- 
ment of a dividend of 4j per cent., making 7 per cent. for the year. 
This will absorb £3,505 118. 6d., leaving a balance to carry forward 
subject to fractional adjustment of income-tax, of £687 198. 10d. 


Smithfield Markets Electric Supply Co. 


Тни directors’ report for the year 1902 reads : — 


The gross profit for the year amounts to £6,066 18s. 3d., an increase of £1,759 
over the previous year. The gross receipts show an increase of £2,814. 


Interest and other charges absorb £2,464 10s. 6d., and a further sum of I, A 


has been placed to de iation fund, wLioh now amounts to £8,000. It has 
been considered advisable to write off the whole of the balanoe outstanding for 
preliminary expeps:s, provisional order expenses and consulting engineer's 
fees, amounting to £1,082 14s. 1d., and to make provision for the discount on 
the issue, and premium on the redemption of the second debentures, amount- 
ing to £800, a total of £1,882 14s. 1d., thus relieving future accounts from any 
further charge under these heads. The amount remaining to be dealt with, 
inoluding £2,499 168. IId. brought into the accounts from last year, is 
£4,850 18s. 7d. Of this sum, 42, 000 has been placed to a general reserve fund, 
and the directors propose to divide the balance as follows :— 


(1) By the payment of a dividend at the rate of 24 pe 


cent. on the ordinary shares a T .. £1,500 0 0 
(3 And to carry forward .. si és ee T 1,350 18 7 
£2,850 18 7 


A satisfactory reduction has again been effeoted in the cost of production and 
under favourable conditions it is hoped that this will be continued during the 
current year. The directors habe decided to replace one of the present 
generating sets by one of larger capacity, and most modern type, to meet the 
increasing business, and this will be ready for use in the early autumn. The 
plant and machinery have been properly maintained out of revenue and are in 
& satisfactory condition. The following table shows the progress of the 
business from the commencement :-- 


о — — t pti 


No. of Total | 


| | 
Year. i JagnsumemE. | Lamps revenue. Gross profit, 
\ | | | 
1808 — 168 | 9,723 46.61! 2374 
1599 | 206 | 16,960 212.00 £1,560 
1900 893 | 93,239 ! 4648] | £2,952 
1901 | 851 | 25,870 418.251 | 44.307 
192 | | 20.067 


12 o'clock. 


Waterloo and City Railway Co. 


Тнв 18th half-yearly general meeting of this company was held on 
Thursday, February 6th, at Waterloo Station. Sir Charles Scotter 


took the chair. In moving the adoption of the report, Sir Oharles ~“ 


said that the various questions which had been somewhat prominent 
in the Press lately, with reference to American railway methods, 
did not affect a little line like the Waterloo and City. Referring 
to the report, he said there had been an expenditure during 
the half-year of £1,183. This amount, although id during 
£he half-year, was for work which would not be completed for two 
or three years. A great реро оп of the amount was а balance 
due to the Central London Railway Co. for the construction of 
subways. There was also included a small sum for signals. The 
reoeipts of the company had been progressive from the day of its 
opening up to the present time. The gross receipts of the line, less 
Government duty, amounted to £17,587 ; the working expenses had 
been £7,818. A dividend at the rate of 3] per cent. on the ordinary 
stock was recommended. The number of ngers carried during 
the half-year was 2,307,141, an increase of 116,609 over the corre- 
sponding period of 1901. The season ticket-holders on Deeember 
31st last, numbered 1,243, as against 1,030 at the end of December, 
1901. Referring to the administration of the line, the Chairman said 
that the charges in this connection were less than on any other 
railway in the country. A gratifying fact was that there had been 
no accident of any kind during the whole of the half year. The 
line had been worked in а splendid manner by the South-Western 
Co., and as to the punotuality of the trains, that was now proverbial. 
Among one or two matters which they intended to urge on the 
Bouth-Western Co., was the improvement of the lighting of the 
stations. He was sure that the more the railway was known the more 
if would be appreciated. In referring to the retirement of Sir 
Wyndham S. Portal, Bart., who had been chairman of the company 


from the commencement, the chairman said that that gentleman 
had always taken the greatest interest in the welfare of the railway. 
Both he and his co-directors wished Sir Wyndham every happiness 
in his retirement. The motion for the adoption of the report was 
seconded by Lieut.-Col. Campbell, the deputy chairman. A Mr. 
Bravington thought that the erection of lifts at each end of the 
railway would be a great advantage, and in reply the chairman 
stated that the matter had been fully considered by the directors, 
who came to the conclusion that the slopes at present in use were 
safer and more convenient than lifts. 
The report was unanimously adopted. 


Imperia] Tramways Co. 


THE directors’ report, to be submitted at the meeting to be held at 
Bristol on Wednesday, February 18th, gives the following facta 
respecting the working of the subeidiary undertakings during 
1902 :— 


: Müldlesbrowgh, Stockton and Thornaby Electric Tramways. — The gross 
receipts of these electric tramways amounted to £49,254 168. 4d., and the 
number of prongs carried to 9,967 027, Compared with totals of £48,772 
113 ue and 9,141,188 in the preceding year. The net profit for the year is 
London United Tramways (1901), Ltel.—During the year the exchange of 
securities consequent on the reconstruction of this company was duly carried 
into effect, the Imperial Co. receiving 34,800 5 per cent. preference and 12,000 
ordinary shares and £55,800 in cash, and subsequently subscribing for a further 
4,500 ordinary upon which £1 per share only was called ap. As the share- 
holders are cognisant, 5,000 of the fully paid ordinary shares were distributed 
amongst them in specie by way of interim dividend in April last, and the 
directors now have the pleasure to report that they have disposed of ths 
remaicing 7,000 fully paid and 4,600 EI paid ordinary shares ироа conditions 
resulting in a very substantial profit to the Imperial Co. The company's 
interest ia now represented by 41,500 fully paid 5 per cent. cuimnul«tive 
reference £10 shares, and inasmuch as the London United Co. pays 
ividend at the rate of 8 per cent. on ordinary capital of an equivalent total 
amount to the preference capital, it will be seen that the preference shares are 
unusually well secured, and afford an excellent investment for the employment 
of this company’s funds. , 
General.—The oompany's revenue account for the year shows exceptional 
results by reason of the important tra: saction in London United ordinary 
shares referred to above. After payment of the interest on debenture stock and 
dividend on preference shares for the whole year, and the cash interim divi- 
dend on the ordinary shares, there remains a sum of £143,045 5s. 10d. for dis- 
posse The directors recommend that the sum of £100,000 be now appropriated 
n the payment of a final dividend for the year ot £6 per share on she ordinary 
shares, that a further sum of £48,000 be cairied to a special account, viz, 
"ordinary dividend fund," to be available for future di-tribution amongst the 
ordinary shareholders, and that the balance of £645 5s. 10d. be carried forward 
to the credit of the next year's account. The difference in value in favour of 
the company resulting from the exchange of London United securities has been 
credited to the oontingencies fund, so that the total of the reserve funds has 
been increased from £92,470 to £120,471. 


National Telephone Co. 


Тнв report for the half-year ended December 31st states that the 
income accrued in respect of the business of the half-year amounts 
to £868,462, as compared with £801,495 for the corresponding 
period of 1901. The working expenses amount to £473,267, as com- 
with £444,391. The net result for the half-year (after de- 
ucting the Post Office royalties, amounting to £78,641) is a profit 
balance of £316,553, as compared with £283,680 for the cqrrespond- 
iog period of 1901, being an increase of £32,873. The rentals 
carried forward for unexpired terms of ranning contracts amount to 
£771,102, as compared with £730,624. Out of the available balance 
of £261,451 the board will recommend the payment for the half- 
year of a dividend at the rate of 6 percent. per annum on the first 
and second preference shares, 5 per cent. per annum on the third 
preference shares, 6 per cent. per annum on the preferred stock, and 
44 per cent. per annum on the deferred stock, being equivalent to 
5 per ceot. per annum on the ordinary shares now divided into pre- 
ferred and deferred stock, less tax in all cases. The board also 
propose to transfer £105,000 to reserve and to carry forward 
£12,451. The sum of £259,050 has been expended on capital 
account during the half-year in the erection of 12,286 additional 
exchange and private stations, and in the construction of under- 
ground works. 


Companies Struck Off the Register. 
Tux following companies have been struck off the Register: 


Cornforth Patent Smoke-Consuming Apparatus Co. 
Dowson Economic Gus Co. 

I. E. S. Accumulator Co. 

Nalder & Harrison Construction Syndicate. 
New-Mayne Electric Rudder -Motor Syndicate. 

St. Martin's Electrical Manufacturing Co. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—Mr. Fladgate presided at the meeting on Wednesday, 
when the report was adopted. A sum of 1,500 guineas was voted 
to the directors for the year. Sales of current in theicity area had 
realised £27,774 during the year, and it isexpected that this will be 
more than doubled during 1903. Contracts had been signed for 
30,000 additional lamps in the city, and negotiations were pro- 
ceeding for a farther 100,000. 


Kensington and Knightsbridge Electric Lighting Co. 
—The directors recommend a dividend at the rate of 10 per cent. 
per annum for the half-year ending December 31st, 1902, carrying 
forward £5,832 19s, 8d. 
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Metropolitan District Railway Co.— The report just 
issued says that active progress is being made by the Underground 
Electric Railways Со. of London, Ltd., with the work of electri- 
fication. Arrangements have been, and will continue to be, made 


with the Metrepolitan Co. so as to secure uniformity of electrical 


equipment. 


City of London Electric Lighting Co.—The directors, 
after placing £35,000 to reserve, recommend the payment of a divi- 
dend of 10s. per share (at the rate of 5 per cent.) on the ordinary 
shares for the year ended December 31st last. The sum of £20,000 
will be carried forward. 


Telegraph Constraction and Maintenance Co.— 
The directors propose paying a dividend of 10 per cent. (£1 48. per 
share) together with a bonus of 5 per cent. (12s. per share), in 
addition to the 5 per cent. already paid, making 20 per cent. for the 
year 1902. 


London Electric Supply Corporation.—The profit for 
the year ending December 31st, 1902, is £35,342 58. 11d., as com- 
pared with £25,220 8s. 2d. for 1901. After paying interest there 
remains a balance (including £1,489 193. brought forward) of 


£22,522 16s. 3d. The board recommend that this amount be dealt 


with as follows:—By payment of a dividend of 6 per cent. on the 
preference shares for the year ending Decembsr 3186, £14,952; 
to reserve account, £6,000; to be carried forward, £1,570 16s. 3d.— 
£22,522 1068. 8d. 


Morley Electrical Engineering Co.— The annual 
meeting was held at Bradford on 6th inst., Mr. Harry Fox presid- 
ing. e chairman stated that the profits for the year amounted to 
£968, after paying for debenture and loan interest, bad debts, &c. 
It was decided to pay a dividend of 10 per cent. on the share 
capital, to write off the adverse balance on January Ist, 1902, and 
to carry forward £239. 


National Gas Eugine Co.— The report for 1902 states 
that the net profit for the year, after deducting depreciation on 
buildings, tools, &c., and allowing for trade expenses and manage- 
ment salaries, is £26,497. The directors propose to pay a dividend 
at the rate of 5} per cent. annum on the preference shares, 
12 per cent. annum on ordinary shares for the six months ended 
December 31st last (making 10 per cent. fur the year). This will 
absorb £8,202, leaving a balance of £14,178, out of which the 
directors propose to place £5,000 to the special reserve fund, making 
it £25,000, and to carry forward £9,178. 


Stock Exchange Notices,— Applications have been 
made to the Committee to allow the following securities to be quoted 
in the Official List :—Charing Cross and Strand Electricity Supply 
Corporation, Ltd.— Further issue of £50,000 4 per cent. debenture 
8 (redeemable) Тһе Committee ordered the uuder-mentioned 
securities to be quoted in the Official List :—Callender’s Cable and 
Construction Co., Ltd.— Further issue of £110,0)0 4j per cent. first 
mortgage debenture stock (redeemable). 


Blackpool and Fleetwood Tramroad Co.—The report 
to be submitted at the meeting on the 20th inst. states that, 
including the sum brought foward from last half-year, the balance 
of profit, after providing for debenture interest, is £10,228, and the 
directors recommend a dividend at the rate of 9 per cent. per 
annum, which will abeorb £6,750, also to write off £1,500 to depre- 
ciation reserve, leaving a balance of £1,978 to be carried to the 
current half-year. The number of passengers carried during the 
half-year was 1,369,937. The receipts from all sources amounted to 
£21,031. | 


London United Tramways (1901) Co.—The annual 
meeting of this iit nu was held at Chiswick on Wednesday, when 
the report to December 31st last was adopted. The gross receipts 
were £222,256, and the s qe £120,938, leaving £101,318 as net 
revenue. A final dividend of 8 per annum has been declared on 
the ordinary shares making 8 per cent. for the year. 36,209,737 
passengers were carried. | 


STOCKS AND SHARES. 


Wednesday Evening. 

WrrH apparently plenty of money in Lombard Street, there is still 
a great dearth of business in the Stock Exchange, and the general 
body of investors remain aloof from gilt-edged markets, even as 
the more speculatively inclined refuse to support the gambling 
departments. The fair promises of better trade, which the House 
congratulated itself upon at the opening of the year, have, so far, 
proved only illusions; there is a lack of confidence still evident, 
and members of the Stock Exchange pathetically complain that 
they will be unable to meet their subscriptions for the new House 
twelvemonth which begins at the end of March. 

No doubt can be entertained that, when business does show signs 
of returning to Capel Court, the electric supply market will feel the 
full benefit of the greatly improved conditions made plain by the 


reports now being issued. In fact, the advance may be said to hvae 
already commenced. In the list of supply companies, taking the 
provincial undertakings into account, there are about a dozen rises 
chronicled this week against a solitary fall. The latter has occurred 
in South London shares, where the dividend of 12 per cent. 
appears to have disappointed some of the optimists, although it 
slightly exceeds the cautious estimate referred to in this column 
last week. І 
Naturally, the Metropolitan award is the chief subject of interest 
at the moment. Notwithstanding the calm attitude adopted in 
certain quarters with reference to the arbitrator's figures, we may 
remark that the award is hailed with considerable delight by 
insiders. The price of the shares has oscillated between 18 and 21 
since the announcement was made known, and is now settling down 
to about 183. Well-informed circles put the intrinsic value of the 
shares at 21 to 22, but, of course, the rise bronght in a number of 
profit-takers, and prudence suggests that as there are several points 
to be taken into consideration before a definite value can be arrived 
at, it is well not to be over-sanguine just yet. The raisiog of the 
money by the Marylebone authorities, and the price to be paid in 
connection with the Sardinia Street station, are two of the niggers 
in the hedge which at the moment constitute unsettling factors. 

Incidentally, it may be mentioned that the market is estimating 
that ithe dividend to bs declared shortly on Metropolitans wil} 
be about 1 per cent. better than that for the corresponding period in 
1902. 

One of the best reports issued within the past few days is the 
Brompton and Kensington. The directors, in writing off the item 
of goodwill] in the balance-sheet, are pursuing a policy that might 


well serve as а model to other companies and we may venture to 


hope that their excellent example will be followed in many cases. 
The recent criticism directed against electric supply finance is 
bearing fruit already ; that must necessarily advance the market in 
the good estimation of the investing public to no small extent. 

British Electric Tractions have fractionally hardened, but Cape 
Electric Trams are rather easier at 2y,. London United Ordinary 
remain unaltered on the declaration of the 8 per cent. dividend, 
and keep about 19, with only buyers in the land. The Debentur» 
stock, after being a quiet market for several weeks past, is coming 
into demand again. Both the principal omnibus companies show 
greatly improved results in regard to the final half of 1902, in- 
creased receipts synchronising with reduced expenses. It would 
seem as though the tube and tram competition had spent the worst 
of its force, at all events for the time being, although with the 
prospect of ever-widening, ever-narrowing rings of Tube enterprise 
the bus situation is fraught with considerable speculation. 

City and South London Ordinary stock keeps hardily strong, and 
all the constantly-repeated misgivings of an evening journal as to 
the effect likely to be made upon the line by the opening of the 
South London electric trams, are helpless to stop the rise in the 
Ordinary stock, now up to 80. Central London and Waterloo and 
City issues are also steady, the latter a point up on the week. So 
far as the Twopenny Tube is concerned, market interest centres 
upon the probable fate of the ccmpany's Bill when it again appears 
in committee. An impression is abroad that the appointment of 


а new commission to deal with the problems presented by the street 


traffic of London may serve to throw back Tube schemes for 
months. 

Marconics are now becoming as much a daily feature as the 
weather reports, but Eastern Ordinary is up 5 points, and Eastern 
Extensions a sovereign, while other prices in the Telegraph section 
are also harder. | 

The fine report just published by the National Telephone Co. has 
failed to move the prices of the stocks, only the 33 per cent. 
Debenture changing on the week. Doubtless a good part of the 
improvement had been discounted, and it now appears rather as 
though the recent baying were based on inside information. 
Henleys have slipped back 4 to 16 middle, but on the whole the 
Miscellaneous section is decidedly steady. 


Finchley Overhead Wire Appeal.—On Wednesday 
was heard the appeal of the Finchley Electric Light Company, 
Limited, from an order made by Mr. Justice Farwell dismissing 
their action brought against the Finchley U.D.C. to restrain them 
from carrying out a threat to cut their wires. The сазе has already 
been reported in the Review. Their Lordships now decided that 
what was vested in the local authority was so much of the area 
above, and so much below, as was necessary for ordinary use as a 
street, and that the wires in question, which were carried across the 
dpi d at a c of 30 ft., were clearly outside T Council's 
area of use. ey accordingly allowed the appeal, an ted a 
perpetual injunction with coste. 4 dE 
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BHARE LIST OF ELECTRICAL COMPANIES. ; 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAME or | Dividends for the last Queens CORDE week ended 
Issue. ? Share. three years. ты Quo on Feb. llth 
Feb. 4th. eb. lith, x 
: .1 1908. 
1900. | 1901. | 1902. Highest|Lowest 
67,100 | African Direct Telegraph, 4 % Debs. us - ix T ..| 100 ie v a 96 —100 96 —100 "E T 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 x бл E 10 V» e A 24— 384 83 ee a 
119, 7008 Do. do. * is s ..| 100 ES 58 2 70 — 80 70 — 80 - P 
788,840 | Anglo-American кк 928 x we x x ..| Stock 83 61s. 60/6 47 — 50 47 — 50 475 ЕЗ 
3,106,580 Do. do. do. 6% Pref. vs ЕА m vi .. | Stock | 6 6 96 6 95 89 — 91 90 — 92 91 893 
9.205800 Do. do. do. Deferred E si 65 к .. | Stock | 5s. 9s. 1/- 71— i 71— ci 85 8 
Chili Telephone, Nos. 1 to 44,000 EN T T "T НЕ ay 5 T 5 96 4— 4 4 — 44 . 
13,935,9008 Commercial Cable 0. 5. | $100 8 8 170 —180 170 —180 E 
1, 000 č 1 d Sterling 500 year | 4 * Deb. Stok Red. - T Ei 4% 43 " — a 95.— 1 97 on 
u elegrap is $us E .. — 2 o 
12952 ve „10% Pret. ee ee een oe ee ee ee 10 LA 1% ee p^ p а 6 ° е ee 
, Direct Spanish Telegraph es ss m si 4 А : 24— ёж vs 
6,000 Do. do. 10 % Cum. Pref, vs vs NS is b T vs s$ 7 — 8 7— 8 7 "T 
(60,7102 | Direct United States Cable 20 8196 8196 ee 10 — 104 104— 11 102 106 
92,8001 | Direct West India Cable, 44% Reg. Deb., within Nos. 1% to 1,200, Red 100 a Ки sis 98 —101 08 —101 bg 92 
4,000,000 | Eastern Telegraph, Ord. Stock .. | Stock | 7% | 7% E 112 —117 117 —122 121 116 
1,955,565 Do. 84 Y Pref. Stock A si ..| 100 x ss $3 84 — 87 85 — 88 96 ч 
1,534,645 Do. 4% Mort. Deb. Stock Red. s. .. | Stock es - is 105 —108 105 —108 1063 1051 
800,000 | Eastern Extension, Australasia, and China Telegraph эе s 10 7 96 7 96 E 104— 114 113— 123 124 1 
820,000! Do. 4% Deb. Stock Stock | .. b i 107 —110 105 —108 106} | 1 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3 ‚000, red.1909 | 100 T vs T 99 —102 99 —102 Ns 
200, 0002 Do. do. 4% Reg. Mort. Debs. (Mauritius Sab, )1 ion 0 25 e T si 99 —102 % 99 —102 сЕ is 
180,227 Globe Telegraph and Trust ee > 10 52% 54% s 8 — 84 xd — 121 О] 8% 
180,042 Do. do. 6% Pre. 10 те aA 3 12 — 13 xd 114 19 118 
150,000 | Great Northern Telegraph, of Copenhagen . 10 15 Y 15 23 — 25 25 — 27 26} | 224 
Halifax and Bermudas Cable, 44 % 186 Mort. Debe., within Nos. 22 
66,9001 Pai, Rak. 100 e Ж A 98 —101 98 —101 К - 
17,000 Indo. European Telegraph ne б “> 25 10% | 10 96 87 — 41 87 — 41 E 
100,0000 | London Platino-Brazilian Telegraph, `6 % Debs. T .. ..| 100 z Vx 101 —105 101 —106 ee 
72,680 Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 ә Е 1 24% 24% 1 
86.492 do. 5 % Pref., Nos. 1 to 86,499 ex - 1 sia M 1 1 
1,983,333 National Telephone, Pref. Stock  .. i$ ..| 100 5% b 96 6 97 — 99 97 — 99 98 
1,966,667 ро do. Def. Stock  .. .. .. .. 100 .— is 44%, 70 — 72 70 — 72 718 697 
15, 000 do. 6% Cum. Ist Pref. .. $e Ж Ys ed 10 8 6 96 6 % 13 — 14 13 — 14 
15,000 Do: - do. 6 Cum. 2nd Pref. Ps e 10 6 6 $ 6% 114— 1 19 — 13 124 124 
260,000 Do. do. 6 % Non-cum. 8rd. Pref., pu to 250,000 А vt 5 b b 5 5 — 4i— 53 518 
2, 000, 0001 Do. do. Ay Deb. Stock Red. % .. | Stock 34 84% 33°, — 96 95 — 96 95 
600,000 Do. do. Deb. 8tock Red. T Er 100 4 2 4 4 Ж» 101 —108 101 —103 1015 
171,604 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid 2» ix 1 6 6 : 1 1 ^ 
100,0002 | Pacific and European Tel., 4 % Өн. Debe., l tol, 000: i» .. | 100 se 97 —100 97 —100 
11,889 | Reuter's . $a ey 8 5% 5 96 73 64— 72 А 
8,808 Submarine Cables Trust sd a eis 5 is .. | Cert. T P 110 —120 105 —115 107 106 
58,000 | United River Plate Telephone ave is T Ae W = 5 1% 7 96 es 5 — 54 HZ 5; 5% 
40,000 Do. do. 5 Ф Cum. Prela PoR 1 b sa vis 5 oy Sn TA 44— 5 4i— 54 
179,9471 Do. do. 5 Y Debs. . .. | Stock а - ‘ee 100 —108 102 —105 
15,609 | West African Telegraph, Shares x 10 is xs T 8— 4 8 — 4 
30,008 | West Coast of America, Nos. 1 to 80,000 and 53,001 to 58,008 . 24 T ne in 0- i 0— 1 
150,000: Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 23 А es 96 — 99 96 — 99 a a 
267,980 | Western Telegraph, Ltd., Nos. 1 to 207,990 85 e x 10 7 96 1% са 10 — 11 104— 114 114 10/4 
75,0001 Do. do. ' 6 9% Debs. 2n series, 1906 : ..| 100 э “© es 100 —103 100 —108 К Vx 
400,000 Do. do. 4 Deb. Stock Red. ee oe ee ee 100 se ee oe 97 —100 98 —101 100 ee 
86,321 | West India and Panama Telegraph .. oe s is EN 10 196 x E 1 — РЕ 
81,563 Do. do. do. 6 T Cum. Ist Pret. v А 10 T - .. — i si 
4,669 Do. do. do. ‚ 6 Cum. 2nd Pref. ee 10 oe oe ee 2 == 2 — oe * 
80,0008 | Do. do. do. 5 % Debs., Nos. 1 to 1, 800 ..| 100 Te m ats 98 —101 98 —101 T wa 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
! | i | | i 
90,000 | British Aluminium 7 % Cum. Pref. .. dut sae ТО uc ius | ie. 1 |, 8— 4 8 — 4 2 
800,000: | Do. do. 5% Ist Mort. Deb. Btook Red. e te | Stock | .. | ee | | 75—80 75 — 80 2: 
100,000 British Electric Traction T és sa oa 10 9 9% , 18 — 18 13 — 1 184 134 
100,000 Do. do. 6 ob Cum. Pref. , а iss 10 ee ae 12 — 124 124 — 12 121 5 123 
600, 0001 Do. do. 5 m SET DOIA Debenture Stock si .. | Stock |... T | 124 —127 124 —127 26 1951 
100,000 | British Insulated Wire Ord ЧА es 5 15 10 | 74— A = 8 52 
100,000 Do. do. 6 % Cum . Pref. m ss M Б | .. ob e | 54— 54— 6 5 54 
50,000 Do. do. 43 €, 1st Mort, Deb. Red.. vx m . 100 | .. |... j 102 106 102 —106 js 
50,000 IBrowett, Lindley а Со. (1899), Ога. „„ Е У % | Nil | ' 12/6 to 13/6 12/6 to 18/6 
50.000 |fi Do. 6% Cum. Pref. .. si еж A #1 | 6 1 6% | ' 16/6 to 176. 16/6 to 17s. 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,781. : xs x 2 5 % | Nil | | 1— 1 1— 1 ex 
150,000 Do. do. Non-cum.6% Pref. . .. ..| 2 | 6% 89 „ Hx 
125,0001 Do. do. 44 % Perp. Deb. Stock . ... | Stock se d. x ! 100 —109 101 —104 vá da 
125,0001 Do. do. 44 % Perp. 2nd Deb. Stock .. .. | Stock ddr ОЕР | 91 — 96 i 91 — 96 = e 
35.000 | Cellender's Cable Construction shares 5 iac СОО es 6 15 * 20 | 14 — 15 | 14 — 15 148 1415 
40,000 Do. do. do. 5 % Cum. Pref. ха 5 MEZ A 54— 6 54— 6 514 e: 
90,0001 Do. do. do. 43 % 1st More Deb. Btock Red. .. | Stock | e] 108 —112 108 —112 su » 
1,860,014 | Central London Railway, Ord. Stock .. | Stock , 4 @ | 4 `% 104 —111 108 —111 1104 1074 
491,093 Do. do. 4% Pref. Stock . РР wie a Stock 4 4% 106 —108 105 —108 107 105 
494,993 Do. do. Def. ‚ doo... Stock. 4% | 4% | 113 —116 118 —116 1134 
1,380,000 | City and South London Railway e v Fx i4 "D .. | Stock | 149 | 2 2 8196 T74— 783 Ha 77 795 794 
85,000 n Co., dus i e vai А Debs., i oni. А 2100 3 8 i 8 74 У 24— 8 24—. 8 24 214 
. st Mort g. to 0 ‚ап EN d 
100,000: 01 2 11000 BÜRO, Е » 101 —106%, | 102 —106 
99,261 | Edison & Swan United Elec. Light, * A " shares, ‘£8 paid, 1 to di at 5 o6 Nil af - of ; 
17,199 Do. do. ‘А shares, 01—017,189. 5 | 96 Nil 1 1 
98414,0231 Do. do. 4 % Deb. Stock Red. б 100 а аа 74 — 78 73 — 77 
100,000: Do. do. 5% 2nd Deb. SOCR Reor Certs. . all ра. 100 | S 6 77 — 89 77 — 82 A 
112100 | Electric Construction, 1 to 112,100 .. А у 2 6 96 6 96 i 2 xd 1 2 
31,390 Do. do. 1% Cum. Pref., 1 to 81,890 ‘ $5 is 2 $a Va 2 8 2 3 21 
182,500 Do. do. Perp. 1st Mort. Deb. Stock T .. | Stock | s 97 —100 97 —100 
25,000 General Electric Co. ao h 5 95 Cum. M А . Vs T 10 | 5 96 5 % 10 — 104 10 — 104 104 
200,000 Do. do. Mort. Deb.. e. wee | Stock s y © 100 —103 100 —103 ii 2 
35.000 нешеу s (№. T.) Telegraph orks, nies ps A T m 5 20 20 d 16 — 17 15 164 16 3, 15} 
85,000 do. % Pret. і TE 5 43% х " 53 a Ti 
48,050 Do. Mort. Deb. Stock ^.. l] | Stock °.. See ЖЕ” 109 —113 109 —113 
50,000 India-Rubber, Gute Perce & Pcr ich Works .. .. 10 |10% 10 | .. | 19— 90 1 194 191 19 
800. 000 Do. do. do. 4 4% ist Mort. Deb. | 100 EE ; ки 101 —104 101 —104 
87,500 Liverpool Overhead | Railway, Ord. . . s 2 " 10 | 8196 | 1396 | 14% 6 5i— 6 
10,000 |+ Do. Pret. £10 paid 2s TE" s 10 is . L^ ws 10z— 102 101— 11 
7400 | Parker (Thomas), 144. Ord., Nos.1t07,600 .. 10 ss . , „„ 14—18 14 — 154 
37.350 | Telegraph Construction and Maintenance. 12 117% 209% 20 5 87 — 40 87 — 40 88 874 
150,000 Do. 4% Deh, Bds., Nos. i to 1,500 Red. 1909 100 „ | 100 —104 101 —101 
540,000] | Waterloo & City Railway, Ord. Stock А 100 3% ! 396 э | 97 —100 97 —100 1001 100 
i 
| | | | 
OMM. ee ee aa ee ee ee UR !!!. ̃ . ere И 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. From Manchester Share List. 
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| LATEST PROCURABLE QUOTATION 8 OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Construction and Maintenance, An Oldbam, Ashton, and Hyde Electric (£10 pa) Ord 18—14. 


National Electric Wiring, 1. 
Bank rate of discount 4 er cent (October Gnd, 1909). 
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SHARE LIST ОР ELECTRICAL COMPANIES: (oweuel).—ELEOTRICITY SUPPLY COMPANIES. 


Н і Business done 
Present Btock | ` Dividends for the Closing ene 
NAME. or Quotations Quotations week ended 
issue, r share. . last three years. Feb. 4th. Feb. IIth. Feb. 11th, 1908. 
| Д 1900. | 1901. ! 1902. Higheet.| Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. `5 1 ae Ys Vs à— zn . 
100,000 Do. 44% Ist Deb. Stock, Prov. Certs. es 100 " 8 ВА 110 118 os T 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 — .. 5 6% | 8% И 1 1 103 104 
20,000 Do. do. T% Cum. Pref... 5 A "n M" 10— 1 yis E 
50,000 | Charing Cross and Strand Electricity Supply 22 b 9% 110% | 10 9$ 10 | 98 9H 
70,000 Do. do. do. Ў Cum. Pref. Е 5 eer ub е iy 5 6 575 ee 
40,000 Do. do. '" City Undertaking "4 Саш. Pref. ; b s e 25 4 bl iti я 
250,000 Do. do. 4% Deb. Stock Red. * s 100 zn 92 "e 108 —106 1044 - 
44,486 Chelsea Electricity Supply, Ord. " ‘ua m 5 54% 4% К» 53 514 .. 
150,000: Го. do. 95 Deb. Stock Red. . Уз .. | Stock es m T 108 —111 T T 
70,595 | City of London Electrio Lighting, Ord. 40,001—110,595 ^ .. . 10 0% | 5% | 5% 10 — 11 103 10{ 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 xx 8 10 6 95 ES К 184— 144 - os 
400,000 Do. о % Deb. Btock, Bcrip. (iss. at 115) all paid . 2 es aed cs ; 192 —127 zm .. 
300,000 Do. 2nd Deb. Stock, Prov. Certs., all paid .. 100 di 05 ; 102 —105 . .. 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40, 000.. 10 4 Ф 4% Н 94 te ВА 
20,000 Ро. до. до. 6 O Pref., 40,001 —60,000.. 10 6 ае ‘ 12 — 18 1 12i 
400,0001 Do. do. 44% Deb. Stock, Prov. Certs. (all paid) Red oe an Nh ; 108 —111 1094 
50,000 | Edmundson's Electric Corporation, Ord. Shares А es 6 7% 1% : 64— 7 xd - | ZA 
30,000 Do. do. 6 % Cum. Pref. . 8 И ds К 6 — 6j. UNT 
140,000 do. 44%, 1st Mort. Deb. Stock 100 ‘3 zi үн 105 —108 xd 106; i 
21,000 Kensington and Knightsbridge Electric, Ord. T 5 |129 |1095 lio% | 0—1 n. 
90,000 do. o. 4% Debenture Stock Stock, a: sa 100 —103 xd TM X дәй 
110,000 отр Electric Supply Corporation, Limited, Or d. .. А г 8. x: au và 12— 59 .. T 
49,840 Do. do. do. 6 % Pref. 5 . . ЕСС ee 5}— 5775 oe 
250,0001 Do. do. do. 4 X, ist Mort, Deb. Btock Red Stock - A zo 97 —100 99 905 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . н 10 6 96 68% э» 1 174 20 18,4 
220, 0001 Do. do. 44% 1st Mort. Deb. Stock y Sa i^ $3 es " 107 —112 W se 
250,0001 D do. Mort. Deb. Stock Bed 62 К Stock zt s 98 —101 » Vx 
10,852 | Notting Hill Electric Lighting - P» A 10 1 6 $ i 14 — 15 14H 1444 
40,000 | St. James’ and Pall Mal) Electric Light, Ord. 5 144 144 144% 14 10 1511 15 
20, 000 Do. do. do. T% Pref. 20,081 to 40,060 b 7 96 S Р | is 
150,000: Do. do. do. 34% Dob. ‘Btock Red : 100 ; $5 - 97 —100 eG зү. Б» 
12,000 Smithfield Markete Eleotrio Supply, Ord. es 5 - 6s 24%, 2— 24 à © 
50,0001 Do. do. 4%, Del we А vi 100 Ys i y 80 — 90 | © 
65,000 | South London Electricity St Supply, Ord. ., m ae d 6 us “+ 19% 94— 4 à Py 
80,000 | Urben Electric Supply, zs T - PE К 5 E eg à 4 51 эе ка 
80,000 Do. do. 5 % Cum. Pref. 25 2 2 5 1 a ч ls 
110,000 | Westminster бево Supply, os i e 5 104% 106% 12 % 12 — 18 18 | 198 
28. 141 Da. 5 % Cum. Pret. ; : 5 : : 6 — xd 6h vs 
* em to Founders Shares. -~ t Unless otherwise stated all shares are fully paid. 


February 11th. 
METALS, &c. 


MARKET QUOTATIONS. Wednesday, 


CHEMICALS, ёо. (cuntinued). 


This week. | Last week. Inc. or bec. | This week. Last week. Inc. or Dec. 


| 
a Acid, EN roomier. sè .. рег cwt. a | ae: | g Copper ее iá - .. рет оп | 2 | you 2! inc. 
a itric Я aa .. рег cwt. - J- g .. per ton inc. 
a : Oxalic . ба Fi .. per owt. 34/- | 82/- | | е я (Electrolytic) Bars .. per ton | #60: | £59 El ine 
a 5, Sulphuric А рег cwt. | ce | 158 = e " s Sheets .. perton, pis | p | £l ine 
a Ammoniac, Sal per cwt. * | [- eu | e .. per ton | © 
a Ammonia, Muriate (crystal) per ton | £88 10 | £53 10 „ "m * és Н.С. Wire рег Ib. | I T . me 
a .. per ton Vs ‘ .. per [- - i 
a Bleaching powder . .. . per ton £410 | £410 | M J »w Sheet .. .. per Ib. 6j- | | Я 
а F of Carbon .. per en 235 | FT à : Geran вте Wire .. рег Ib jd | " | s 
a Borax .. per ton x utta-perc ne. ye .. per lb. vs 
a Benzole (90 ) vs oh .. per gal. | 77 | 7/- » h India-rubber, Para fine ; .. per lb. s ^ 8/63 es io 8/74 дес. 
а i (50/90 95) .. s .. per gal. 56 5/6 $ Iron, Charcoal Sheets .. - per ton | Rs 
a Copper Sulphate .. sis .. per ton 42315 | £19 10 £1 bs. inc. | 4 » Pig (Cleveland warrants) per ton 418 e 1d. dec. 
a Lead, Nitrate AN "T .. per ton £24 224 si i i; р „according to size per ton From £11 | From £11 EN 
a „ White Sugar .. ber ton 481 | gw | i „ Scrap, „ per ton | 47/6 to 50/- | 47/6 to 50. 
а а 5 per ор | cae gi a | wa é „ Wire, ата ра No.8 .. per ton £9 15 ZH 05 d 
a Methylated Spirit . per gal. i | / | T 
a Naphtha, Solvent (90%, at 160°C). pergal. | 5/6 oe | |. 9 Lead, English Ingot .. ver ton #1115 [a 126] ine 
a Potash, Bichromate, in casks .. per lb. | 84. | 81. Зе 9 n T Bheet sd .. per ton £18 | £18 | Я 
а „, Caustic (75/809). . .. perton | £24 421 ө : Manganin Wire No. 28 .. .. per lb. 8 / 8 / 25 
JJ 125/- is dec. | 4 Mica (n йай шай. oper Be ва vo 9d. | 8d. to 9d. ; 
a e ee ee » - ы ^". --- oe | e . e 0 е ee 
d ra do mI LO MC ae „ dea „ T large . per Ib. | 384078 | 28013 | ©. 
a Sulphur, Sublim owers per ton i arge .. per lb. А 
a „  Recovered per ton £6 10 £5 10 | p Phosphor Bronze, plain castings per ib. | 114d. to 1/2! 114d. to 1/2 2 
a " Lump z .. per ton £5 £5 Я р T ned bars & rods per lb 1/- to 1/8 1/- tc 1/8 xe 
a Soda. c (white 70 %) .. рег ton "о ^ 15 А р B „ жирен per lb киш 1/2 ne 1/2 T 
a rys .. per ton А о atinum - SS E .. per оғ. oe 
a Е Bichromate, ‘casks... .. per lb. 24d. 24d. | , p Stee Mi Bronze Wire à per lb о 1- А 18 1/- р 
| Stee , Magnet, acc'd'g to езо'р'п per ton | i 
METALS, &о. | | put „ in bars * del Td | to £40 ] . 
b Aluminium Ingots, in ton lots .. per ton £148 £148 ` v | 9 Tin, Block .. va x per ton | to £135 to zm | £3 inc. 
b й Wire, in ton lots per ton | £224 224 | Ss g „ Foil per lb. 1/6 | 8 
b Sheet, in ton lots. рег ton £191 £191 | ids | "^ „ Wire, Nos. 1 to 16 . per Ib 1/74 1773 is 
p Babbitt's metal ingots : per ton | £4 99650 to E180 £40 to 0. ss | p White Anti-friction Metals— | os 
с Brass (rolled métal 2" to 127 basis per lb. А А „White Ant” brand per ton £36 to £60 | 296 18 £00 5  .. 
с „ Tube (brazed) 2; per lb. 24. -— ine j Yarns, 2108 Grey Cotton, опар! Ја per Ib. 1d. | d. : 
8 y » (solid drawn).. .. per lb. 14 , . ine „ 6lea, Flax. per lb. А в | s 
e „ Wire, basis. per lb. sn. 6 l. j „ 3 ply 10 Ibs. Russian per lo. 4d. ў E 
г Copper Tubes е рет 15 А а. | d. i d. inc j » 10 m Buen „single. per lb. 41 à , ay | ae 
„ (solid drawn). per lb. 4. 2d. d. ine j 180 ute rove per ton | 1 Ps 
o Corber Bars best selected. рери £71 £67 | 24 inc. | kZinc,Sh't(VieilleMontagnebnd.) per ton | £38 10 | £23 10 | 
i S A JJJJq2jnj)jnͤ T8 
a Мен, E & Co. Co., Ltd. f „ ы эне A тс TAL. | k MM Morris Ashby, I 75 
; Ь e Britis uminium ; 0 Messrs. James speare m Messrs. W. T. Glover А А 
Quotations < c Messrs. Thos. Bolton & Sons., Ltd. | Quotations < А Messrs. Edward Till & Co. | Quotations J п Messrs. P. Ormiston & Sons. 
рр J | d Messrs. F. Wiggins & Sons. PP У | 4 Messrs. Bolling & Lowe. PP JY | o Messrs. Johnson, Matthey & Co., Ltd. 
e is pus келепн Smith a Co. j Messrs. Walter H. ise duet Ltd. "he Phosphor Bronze 6 Сошрацу ‘Ltd. 
| TRAFFIC RECEIPTS. 
Reowipts tor Miles Receipts for Miles 
Ween | be Week. Total to date. open. xu ' the week. Total to date. | open. 
Company. ending | ү „ Company. ending „ 
Am 't Ino. or Am'nt Inc. or This | Last t б Amt. Inc. or Am'nt. Inc. or ;This | Last 
"| deo.* "| deo.* year year. & | дес.* | dec.* |year.|year. 
2 z x 2 a 5 
Blackburn Co .Trys. .. | Feb. 6 662 | + 71 | 86,355 | + T 17 | 17 B. E. T. Co. 5 £ £ | £ | £ 
Blackpool and Fleetwood | „, 7 189 | + 86| 1.016 4 132 74 7 2 Southport Jan. 80; 204 | + 88 873; + 83 
Prai 2038. & Сас Со. | „ 6 4.278 | + 691 — — |98 = Боп Staffordshire . sa ШЕР? T e — К 1285 — zs 
ritis ec. Trac. Co. :— wansea .. oe А + ' + 
Barnsley ори .. Jan. 80 156 © — 631 — — — E + Taunton.. oe st x 80 | 47 | + 2 200'— 98 1 — 
Ur ошый! 8] К Tel ҮШҮ Mag ge реонот 7 mi [oet наа 
udiey—bBtour ge.. Bo + 2,775 | + 31 ton - super are. s 2 — m 25 
Gateshead | ч 80 816 | 4-919 8,378 + (659 1 91 8 Wolvertiaiipeon Diet. „ BU | 355 | 4914 1.352 + 747 10 23 
Graveseud —Northfleet | » 30 1«9 — 704 — — 8 Central London Railway Feb. 7 7,83 | +502 | 41,714 | + 2,298 6 6 
Greenoock—Pt.Gla-gow | „ 80 360 | + 61 1.61 + 116, 74 | "à Б City and S. London Ву.) „ 8, 8,213 | +144) 2,206, + 4,088 64 63 
Hartlepool .. . og 0 209 | + 54 873| + 121 "у Doncaster Corp. Trys. .. — — — — — 58 — 
Кран" оош mtd) ale e ee, e e la [d 
oe ee ee э, н d — æ t 1 $ 2 
dliddleton . „, 30 220 — goj — | bh} — Б East Наш Tramways ..| „% 7 209 | «226 16.167 + 8,7.0| 6 
Oldham—Ashton .., „% 90, 54 |496| 215614 191; 8 | 8 Glasgow Corp. Trys. ..|Jan. 94 | 21,729 | +989 415,900 + 2,801 | 69 
Poole e| „% 30 221 | + 51 011+ 19,82, 8$ 8 Liverpool Overhead Ry. Feb. 8 | 1,000 | +855 909 + 797 63 
Peterborough .. oe | „ 80 175 — 175 — — — * Newcastle Corp. e| oo 7} 8,018 — == — 96 — 
Lotterie oo 0| a 30 1.488 7171] 6,418] + 353 980 | 288 Sunderland Corp. ‚| » 8| NO +E] — = |19 |1; 
Rothesay..  ..  ..| , 80. 562 4 5 171+ 48 =| — 


‘ + 
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THE MILLER AUTOMATIC RAILWAY 
SIGNALS. 


On Friday last week, by arrangement with Mr. Sam. Fay, general 
manager of the Great Central Railway Co., an exhibition of tke 
Miller signalling system was given at the entrance to the Wood dead 
tunnel, Derbyshire. The function was attended by officials of some 
30 railway companies, English and foreign, and representatives of 
the leading technical journals and newspapers. 

As we have stated in another portion of this issue of the Review, 
there appears to be very little new in the idea, with the excaption 
of using white and red lamps for " clear " and " danger " signals on 
the cab of the locomotive, and, personally, we doubt whether this 
will be considered very reliable. 

There is apparently a disposition on the part of the British rail- 
way companies to adopt some system of automatic track circuit 
signalling, and, in fact, the South- Western 
have laid down an installation in the 
neighbourhood of Salisbury, and the 


in the block; a battery is placed across them, and whe. а train or 
car is in the block this battery is short-circuited through the wheels 
and axles, | 

“The track equipment for the Miller signal comprises a relay 
instrument at each block station, provided with a battery, and a line 
wire connecting the different block stations. The function of the 
relay instrument is to connect the battery to the rail in such a 
manner as to give the proper signal to the engine when the latter 
crosses the insulating joint at the rear end of the intermediate track 
gection. | 

“ The arrangement of the apparatus is shown in detail in fig. 1, 
two consecutive block stations, 4 and в, being shown. The instru- 
ments at a and B are precisely similar. A magnet, d, has its coil 
connected across the rails at the rear end of the block, and wheu 
that block is clear the current from the track circuit energises the 
magnet. The magaet has two armature contacts: one of these, f, 
communicates with the preceding block station through line wire 
and rail, by way of m, A and л; the other contact, e, communicates 


North-Eastern are about to adopt the E MU 8 
ч Hall system " on a portion of their line. 
Apparently the only difference between Engine «3, | 


the systems on these railways and the 
" Miller system” is that the latter has no 
visual semaphore signal, which seems a 
distinct drawback. 

Without having had experience of 
these automatic track circuit systems, it 
is difficult to give a decided opinion, bat we 
think it is very probable that when the 
railway companies have experienced a few 
years’ workiog of the ick уш they 
will be disposed to revert to the ordinary 
method. 

We may say that at the Woodhead 
Tunnel the distance between the two block 
cabins at each end of the tunnel is very 
cousiderable, and that a lot of time is lost, 
especially on the “up” journey. Several 
schemes have been tried to overcome the 
difficulty; in fact, there is an ordinary 
intermediate signal cabin in the tunnel, which is used at certain 
periods of the day. 


Equipment 


Consideriog the state of the rails in Woodhead Tunnel, which at 


times become quite covered with grease and dirt, it should be a very 
good test place for the working of a system such as the Miller 
system,” which, if it would work satisfactorily there, would doubtless 
work equally well on open lines; but as it happens the track fitted 
up by tbe Miller Syndicate is outeide tne tunnel. 

The following description, which was handed to the visitors for 
their information, is a reprint from the New York Kagineering 
News of December 18th, 1902:— | | 

"The well-known Park Avenue tunnel, through which the New 
York Centraland Hudson River Railroad enters the City of New 
York, has just been fitted with a new system of block signals, in 
addition to those under which it has been opersted hitherto. The 
new signals, an application of what is known as the Miller system, 
differ radically from all other railroad signals. They areautomatic, 
and depend upon an electric track circuit, and to this extent they 
ate similar to other automatic signals; the radical novelty of the 
Miller system lies in the fact that the signals are given directly in 
the engine cab. Two small electric lamps, one coloured red, the 
other white, are mounted in the cab within easy view of the engi- 
neer. When the train enters a block, one of these two lamps lights 


up, and remains so until the beginning of the next block is reached. 


If the track is clear for two blocks ahead—that ia, if there is no 
train or part of a train in either of the two blocks abead, then the 
white lamp lights up when the train reaches a block point; if either 
of the two blocks is occupied, the red lamp lights up. Toere are no 
fixed signals, such as semaphores, aud the engine runner is guided 
entirely by the indications of the two little lamps ia his cab. 

"The following description of the Miller block signals, a3 
exemplified in several different applications, offers material for 
detailed study of the system on the part of those interested in railway 
matters, It would seem worth such study if on no better grounds 
than the novelty of the idea and the ingenuity of the mecbanism 
devised to carry it into practice. Our description is necessarily 
quite general, and only sufficient to indicate the working of the 
parts; the drawings presented are complete, however, and will 
enable the signalling mechanism to be followed out in detail. 

" Ав already stated, the Miller signal system employs as indicators 
two lamps, one red, the other white, both being mouuted in the cab 
of the engine. The red and white lamps are carried from a central 
base-piece, and are surrounded by protecting glass cylinders ; spring 
supports are provided for the ends of the bulbs. Only one of these 
lampe can be lighted at any one time ; the current for their opera- 
tion is supplied by a battery, or other source of electricity, on the 
engine, and is switched on to one or the other lamp by an electro- 
magnetic reveraing switch actuated from the track circuit. The 
lampe, battery and reversing switch constitute the entire train- 
cared portion of the signal equipment. The remainder of the 
apparatus is fixed, and may be called the track equipment. It is 
presupposed that the track is divided into blocks of convenient 
length (4 mile to 1 mile), aud that at each block point & portion of 
the track a few rail lengths in extent is insulated from the rest of 
the track by insulating rail jointe. The two rails in each block are 
utilised to form a track circuit for detecting the presence of a train 


Block Station A 
Fic. 1.—GENERAL ARRANGEMENT OF INSTRUMENTS AND CIRCUITS, 


Direction ої Train 


Track 


Line Wire A-B Block Station B, 


^ 


with the succeeding block station, by way of line wire and rail, 
through the coils of a second magnet, g. This latter has an arma- 
ture, À, which acta as a reversing switch for battery, j, and con- 
nects this battery with the poiuts n and m of the rail, on opposite 
sides of an insulated joint. When armature Л is attracted, as it is 
represented in fig. 1, then tbe current from j tends to flow in the 
rail from poiat m to point n; when A is dropped, the current tends 
to flow from point л to point m. | УР 
“The operation of the relay instrument and its electric -circuits 


may now be readily followed out. When the track a-B is clear, 


the magnet, d, is energised by track battery, c, and attracts ite 
armature. Similarly, when block в-с is clear, magnet 4 at B 
attracts its armature. We have then an electric circuit as shown, 
from battery j at в, through A’ and wire m', through lever f' back 
to instrument a, energising magnet g, and back through rail а-в. 
Armature Л is then attracted, and an electri? pressure is set up 


Fig. 2.— SIGNAL Lamp Bracket. 


feom point m to point n. When either a-s or B-C is occupied, then 
the circuit through the coils of g is broken, at e or at F, respectively, 
and armature drops, so that battery j tends to send its current 
from n to m through the rail. This pressure between л and m is 
utilised by the locomotive equipment to give a signal in the engine 
cab when the engine crosses the joint between n and m. 

* The engine equipment may have several different forms, one of 
which is shown sbove the track in fig. 1. One axle each of engine 
and tender, k and 7, are insulated from each other,“ and are 
connected through the coils of two magnets, p and g. The armature 
which plays between the poles of these magnets is adapted to 
make contact at з ог at t, completing the circuit of. a battery, u, 


* As now arranged, the engine and tender are insulated from each 
other at the coupling, 06 as stated above. 
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through the white lamp or the red lamp respectively.“ When the 
engine crosses the insulating joint above ref: rred to, the pressure 
between n and m causes a current to flow through tbe coils of 
magnete р and 9. and the direction of the current determines 
whether the armature is attracted up or down, to light the white or 
the red lamp. When the current flows from k to !, then the 
armature is attracted downward, lighting the red lamp, and 
indicating that either block A-B or block в-с is occupied. When 
both blocks are clear the battery, j, sends current from to n, or 
by way of axle Г to Е, so that the armature is attracted upward and 
the white lamp lights up. 

"It will be noticed that a small battery, 7, is arranged on the 
engine for a local circuit through the coil of magnet, g, in such a 
way that no polarised armature is required, while at the same time 
the battery, r, acts to hold the armature in place, either up or down, 
while passing through the block. When an insulated joint is 
reached the circuit of r through magnet p by way of the rail back 
to J is broken, and magnet у being still energised, the armature 
drops and lights the red lamp. Thus the engine always gets a red 
signal the moment it passes an insulating joint, unless at the same 
moment the “clear” impulse from the track relay operates to keep 
the white lamp alight. In order to avoid this action while crossing 
the insulating rail joint at the rear end of block А-В, this joint in 
the two rails is staggered longitudinally a distance of half a rail- 
length, or at least a distance greater than the interval between 
axles kandi. Ae shown in fig. 1, the stagger is less than this, the 
engine equipment being shown to exaggerated scale, for the sake of 
clearness; properly, axles /: and I should be shown a less distance 
apart than the stagger of the insulating rail joints." 

Great interest was naturally manifested by the railway men 
present at the experiments, and their general opinion was that 
while the Miller system was not likely to supersede the ordinary 
methods of signalling, it might prove a useful auxiliary, and in case 
of fog or heavy snowstorms enable the driver to see signals which 
might otherwise be invisible. There are places, such as junctions, 
where the traffic must be directed by the signale in addition to 
merely showing a clear line, and in these cases the Miller system 
would necessarily have to be supplemented by the old-fashioned 
sigualman. To be satisfactory, however, its adcption would require 
to be universal, because in tbis country, where во many companies 
exercise running powers over the lines of other companies, unless 
every engine using the track was fitted with the Miller apparatus, 
the semaphore signals must still be maintained. 

The advantages claimed for this system of signalling are, 
briefly, that engine drivers can approach within vision distance 
of an obstruction without incurring danger; the possibility of 
missing or misreading a signal is done away with, and there is con-- 
siderable economy in the matter of switch-lights and fog-signals. 

A working model can be seen by those interested at the offices of 
the British Miller Signal Syndicate, Ltd., 9 and 11, Fenchurch 
Avenue, E.C. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELECTRONS. 
Ву Sm Отлуев Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 242.) 

A LITTLE calculation of extreme beauty showed him that the paths 
of the flying particles under magnetic influence would be cycloids, 
whose generating circles contained the ratio m/e as well as the ratio 
E/B?; that is to say their trajectory, if it could be observed, would. 
involve the electro-chemical equivalent required and likewise the 
ratio of the electric to the magnetic field applied, as well as the 
absolute strength of the magnetic field. 

The calculation is so simple that it may be given here :— 

Let the figure (fig. 1) show the zinc and the gauze facing each other, 
close together, with a gradient of potential (v — v!)/d = 5 between 
them; and let a magnetic field н of induction density be applied 
normal to the paper. 

Then the motion of & charged particle detached and propelled 
from the origin into the region between the plates, provided that 
the plates are in vacuum so that there is no resisting medium to 
interfere, will be— 

mx Be — He 
my = нех 
the initial values of x, у, &, and у, being all zero. 
i solution of these equations, under these initial conditions, 
х = а (1 — cosdt _ Ю m 76 e. 
{z a (bt — d where a — = z and 5 . oe 
and from these we see that, whereas 2 ів orcillatorv in accordance 
with a versine, ranging from 0 to 2 a and back, y is both oscillatory 


and progressive, completing its period in a time 255 „and increasing 


in every such period by the amount 2 a. In other words, the 
equations represent a cycloid traced by the rim of a circle of radius a 
rolling on the zinc plate. : 

There is no known way of actually observing this quite invisible 
and purely theoretical trajectory ; but when it is perceived that in 
accordance with this theory all the particles moving between the 
plates will have similar paths, so far as they do not come near the 
JJ y CEU UD 

* A dynamo and small turbine engine carried on the locomotive 
was used at Woodhead in lieu of a battery. 


edge of either plate—in which case they would not be propelled so 
far—it becomes plain that there should be a critical distance witbin 
which the gauze would receive and intercept all the particles, and 
beyond which not a single one would be able to reach it. In the 
figure the gauze is depicted as ret just beyond the critical distance, 
so that it would receive no electrimty even though the ultra-violet 
light were fully shining; butsothatif eitheritsdistance from the zinc 
were diminished, or the electric field strengthened, or the magnetic 


L 


ZINC 


Fira. 2. 


А н is the insu- 
lated zinc plate. 
C D is the gauze, 
E F is quartz; 
the source of 
ultra-violet light 
is at some dis- 
tance below, 
and the vessel 
can be filled 
with any gas 
and exhausted. 


field weakened, the gauze would at once come within range and 
receive a plentiful supply of charge from the hypothetical cycloidally- 
flying particles. Aud the critical distance at which thia would 
happen—a thing easily experimentally observed— would be inde- 
pendent of the brightness of the ultra-violet light, and would be 
merely the diameter of the generating circle; in other words, the 
critical distance between the plates, when effective transfer of 
‚т ; а quantity which could 
by this ingenious means be measured. Wherefore the ratio m/e for 
this case can be experimentally determined, if E and н are both 
known. The apparatus employed is shown in fig. 2. 

The sharpness of actual experimental observation of the critical 
distance was not found quite so great as this simple theory would 
indicate, because of disturbing causes, one of which was the presence 
of some residual air, interfering with the perfectly free path of the 
moving bodies; nevertheless it was sharp enough for fair deter- 
mination ; and the result was again, in this case also, that the ratio 
e/m came out 107 c.g.&, or more exactly 7 x 10%; corresponding 
closely with the values found by J. J. Thomson, confirmed subse- 
quently both by Lenard and Kaufmann, for the cathode ray particles. 

Another phenomenon on which measurements were made was the 
discharge of electricity from an incandescent carbon filament in an 
atmosphere of hydrogen. This also is subject to disturbance by a 
magnetic field, as was shown by Elster and Geitel; and a series of 
measurements, on lines similar to the preceding, resulted in a 
value—e/m = 8/7 X 105 cg.s.—a value of the same order of 
magnitude as before, one thousand times greater than the electro- 
chemical or electrolytic value for hydrogen, and many thousand 
times greater than for other substances, but always constant 
and independent of the nature of the substance present. 

The only things which give the ordinary electrolytic value for 
this ratio are the positive carriers. These are not so easy to observe, 
but Wien* has examined these by detecting and measuring the 
slight magnetic deflection exhibited by certain rays behind the 
cathode in & vacuum tube, which Goldstein discovered and called 
Kanal-StraMen, and which Ewers proved were carriers of positive 
electricity. Wien has shown that they move slowly, and that in 
hydrogen their ratio ¢/m is of the order 10‘, that is to say, the 
proper value for a hydrogen atom or ion; and with other sub- 
stances the ratio has been found to vary with the substance and 
approximately to equal the electrolytic value for these positively 
charged particles. J J. Thomson has likewise made measurements 
on the positive cartiers by means of the discharge from incan- 
descent filaments and other positively charged hot bodies, and has 
confirmed Wien's results, 

Thus it is forcibly suggested that whereas the positive carriers of 
electricity are ions, consisting of a unit + charge associated with 
an atom, the negative carriers appear to be dissociated from the 


charge occurred, should be 2 a, or 


main bulk of the atom, as if they were only fractions or fragments or 


constituents or appendages of an atom, which, detached and flying 
loose, are able to attain to prodigious speed ; since any acceleration 
to which the: are subjected is a thousand-fold greater than it is even 
for au atom of hydrogen, weighted down aud burdened as that ia 
with a mass of inert material and subject only to the very same pro- 
pulsive force. 

Think of the mobility of a set of particles which experienced the 
usual gravitation intensity g and had only ү уб of the mass to carry. 
Tbere is no known way of thus intensifying gravity—there are 
plenty of ways of diluting it, e.g., Atwood’s machine, an inclined 
plane, &c., &c. But such à mobile particle as that we are now con- 
sidering would drop under the influence of gravity not 16 ft. in the 
first second, as everything we know does near the surface of the 
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„Wied. Ann., LXV., p.440. Ses also Ewers in Wied. Ann., 
LXIX., p. 187. ‘ 
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earth, but 16,000 ft., or about three miles; and would in one second 
acquire uuder gravity a velocity of six miles per second, enough 
almost to carry it out of the range of the earth's attraction 
altogether, and more than enough to carry it round the world. 

The acceleration to which such particles are subject in a vacuum 
lube is far greater eveu than this, because there the forces are so 
prodigious; gravitatiofi furce on ions is almost infinitesimal compared 
with common electrical forceson their charges. Suppose, fur instance, 
that they are ina field such as easily occurs in a vacuum tube, of 
3,000 volts per centimetre, th of what ordinary air will stand, or 
10 electrostatic units. The force urging one of these carriers to 
move is then 10 x 10-!? = 10-? дупе; the mass being moved, if it 
isa whole atom of hydrogen, e.g., if it were a positive carrier in a 
hydrogen atmosphere, is only 10—“ gramme, and accordingly the 
acceleration it experiences ів 1059 centimetres per second per second, 
or a billion times g Whereas if it were a negative carrier, in any 
atmosphere, its acceleration would be a thousand times greater 
still. 

The velocity acquired in passing over a distance of five centi- 
metres under this force is obtained by finding the square root of 
2 fh; that is to say, it is 10" centimetres per second for a positive 
carrier, and 3 x 10° centimetres per second for a negative carrier; 
and these are approximately the orders of magnitude actually 
observed. 

Thus the hypothesis becomes more and more justified that these 
units of electric charge can separately exist; perhaps carrying with 
them part of the atom, in which case they might be called cor- 
puscles, having a materis] nucleus; perbaps pure disembodied elec- 
tricity, whatever that may be—an electrical charge detached from 
matter—in which case they would correspond with those hypo- 
thetical entities familiar in theoretical and mathematical treatment 
as electrons.“ . 


— — —Á à 


APPENDIX TO PART III. 
APPENDIX E. — ELECTRIC BSATOBATION, &c. 


In my report on Electrolysis to the British Association for 1885 
(see the Aberdeen volume, pp. 762, 763), I call attention to the 
possibility that an atomic theory of electricity would give rise to a 
maximum charge possible on a given area. The maximum surface 
density would be attained when every atom was polarised so that its 
atomic charge faced outwards; and for a solid or liquid it would be 
very great. For the charge on each being 10-!? and the number 
of atoms per square centimetre being 10!" it follows that (Бе 
maximum surface density possible is с = 10^ electrostatic units per 
square centimetre. The corre:ponding gradient of potential would 
be 4 r e = 10’, or 3,000 megavolts per centimetre, and the corre- 
sponding tension would be 2 то? = 6 x 10 с.р.в. = 40,000 tons to 
the square inch. Of course no dielectric would stand thie pressure, 
but absolute vacuum might. 

In practice, therefore, it follows that when a surface is charged 
highly, only an exceedingly small percentage of the molecrles are 
polarised with their charges facing outwards. For instance, common 
air breaks down when the tension rises to a value 2 т o? = 4 gramme 
per square centimetre = 400 cg.s.; wherefore the maximum c in 
ordinary air is 8 electrostatic units per square centimetre; and this 
quantity would be afforded by the facing outwards of 10!! molecules, 
or one in every bundred thousand of a solid surface, or about a 
tenth per cent. of those in air. 

It is shown on p. 760 of my 1885 B.A. Report on Electrolysis, 
that a potential gradient of the order 1 volt over molecular distance 
is sufficient to overcome atomic attraction and effect decomposition 
in liquids. Any liquid which is a conductor throws the whole 
applied stress on to a molecular layer contiguous t» an electrode, 
and accordingly something of the order of a volt or two difference 
of potential between electrodes in such a liquid is required, and is 
sufficient, for decomposition. 


PART IV. 
THE ELEcTBON THEORY OF CONDUCTION AND OF RADIATION. 


Meanwhile the probability of the existence of electrons and the 
possibility of regarding them as the basis of all electric and of 
most other material phenomena had seized hold of the imagination 
of several mathematical physicists, notably of Dr. J. Larmor and 
Prof. Н. A. Lorentz. Both these philosophers endeavoured to trace 
all electric properties to the behaviour of electrons, usually, of 
coarse, in association with material atoms; and Dr. Larmor pro- 
ceeded to try and invent a possible structure in the ether which 
should have the properties of an electron, whether positive or 


negative, and so reduce a great part of physics to its simplest. 


terms. This magnificent attempt at a new Principia has not yet 
been finally successful, but a great macs of very suggestive material 
is to be found in Dr. Larmor's contributions to the Transactions of 
the Royal Society, and in his recent great summary called Ether 
and Matter," which last, published by the Cambridge University 
Press as an Adams Prize Essay, is accessible, though barely intel- 
ligible, to all. 

Saffice it here to say, that the electron constitutes the basis of the 
whole treatment, and that there is supposed to be no electric current 
except electrons in motion. They may move with the atoms, as in 
electrolysie; they may fly alone, as in gases; or they may be 
handed on from one fixed atom to the next, as in solids. 


CONDUCTION. 


The possible modes of conduction or transmission of electricity 
are in fact three, which I may call respectively the bird-seed method, 
the bullet method, and the fire-bucket method. 


The bird-seed method is adopted in liquids: it is exemplified in 
electrolysis; the bird carries the seed with it, and only drops it 
when it reaches an electrode. 

The bullet method is the method in gases, as has been clearly 
realised by aid of the cathode rays: the space from cathode to 
anode represents the length between the breech and the muzzle of 
the gun, and the rest of the path is analogous to the trajectory of a 
bullet, which ultimately either penetrates or is stopped by a target, 
with a flash of light or other appropriate disturbance. . 

The fire-bucket method must be the method of conduction in solids, 
where the atoms are not susceptible of locomotion and can only pass 
electrons on from hand to hand; oscillating а little in one direction to 
receive them, and in another direction to deliver them up, and so 
getting thrown gradually into the state of vibratiou which we call heat. 
But it may be observed that this need for motion, in order to pass 
electrons on, becomes less and less, according as the body is less 
subject to the irregular molecular disturbance we call heat. It 
may be the expansion and molecular separation, or it may be the 
irregular jostling and disturbance that impede easy conduction; but 
certainly conduction improves as temperature falls, and trans- 
mission becomes quite easy at very low temperatures. The con- 
duction of heterogeneous alloys is a less simple matter, being 
probably mixed up with back E.M.F. developed at innumerable 
junctions; otherwise, it would be instructive to examine the effect 
of low temperature on the conductivity of & metal which did not 
contract with cold. The extra conductivity of hot electrolytes ів a 
totally different phenomenon; it is not true conduction, but con- 
vective locomotion of ions in their case. 

Metals are bodies in which the transfer of an electron from one 
atom to another ів easy, demanding no force as long as the process 
is not hurried—a process of the nature of a diffusion. Insulators 
are bodies in which it can only be accomplished with violence. 
The transmission of vibrations along a cbain of connected mole- 
cules may well occur through a not dissimilar kind of connection; 
and hence the conduction of electricity and the conduction of 
heat, though really different processes, may have many points in 
common. 

Most is known about electrolytic and gaseous conduction. In 
gaseous conduction the negative electrons fly free and fast; the 
positive charges travel slowly by reason of their association with 
matter. 

In liquid conduction both sets of electrons are associated with 
atoms, and travel only as ions at a slow diffusion rate which was 
calculated by Kohlrausch, has been observed by myself and others, 
and is well known. | 

The rate of transmission in solids can only be inferred, and it 
would appear as if in one class of solids the positive were able to 
travel fastest, whereas in another class negative travelled fastest: a 
difference which is familiar in liquids. In acids, for instance, the 
positive charges travel much the quickest, because they are 
associated with light hydrogen atoms; and it is owing to the 
comparatively easy migration of this light or small hydrogen atom 
that acids are in general such good conductors. 

The Hall magnetic bend, like Faraday's magnetic rotation, is a 
differential effect, and would be zero if positive and negative were 
equally acted on. In gases it is differential too, but there the 
negative charges are so free as compared with the positive, and fly 


- so much more rapidly, that the Hall effect in gases, especially in 


rarified gases, is very great in comparison with the small residual 
effects found in liquids and solids. 


(To be continued.) 


PHYSICAL SOCIETY 


January 23rd, Prof. S. P. Thompson, President, in the Chair. 


A PAPER On an Oscillating Table for determining Moments of 
Inertia was read by Mr. W. H. Derriman. Е 

A paper entitled Note on an Elementary Treatment of Con- 
ducting Networks" by Prof. L. R. Wilberforce was read by Mr. 
Derriman. In this paper the author shows tbat the well-known 
reciprocal relations between the parts of a conducting network can 
be readily established without an appeal to the properties of 
determinants. The fact that there is no continuous accumulation 
of electricity at any point gives a series of equations of a certain 
type, and the application of Ohm’s law to every branch of the net- 
work gives a second series of another type. These equations are 
written down for two different sets of external currents and internal 
electr. motive forces, and a general equation is obtained from which 
the ordiaary reciprocal relations follow as particular cases. 

Mr. T. H. BLAKESLEY said the results were well known and were 
proved by Maxwell by a more complicated method. Не pointed 
out that if any two conductors in a network are considered, then 
the rest of the network can be replaced by four suitable resistances 
joining the ends of the two conductors 

A paper “ Оа the Theory of the Quadrant Electrometer was 
read by Mr. G. W. Walker. For the purpose of some experiments 
which the author is taking up, he has found it necessary to examine 
carefully the theory of a symmetrical quadrant electrometer, and 
the results of his investigations are put forward in this paper. The 
late Dr. John Hopkinson pointed out the imperfection of the usual 
formula given by Maxwell, and also gave an empirical formula 
which closely represented his experiments. The general result is 
well known, namely—that the sensibility of the electrometer rises 
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to a maximum as the potential of the needle is raised, and that 
any further increase in the potential of the needle reduces the 
sensibility. The author’s experiments have been made witha 
sensitive electrometer by Bartels, of Gottingen, which ehows a 
maximum sensibility when the potential of the needle is about 100 
volts. The sensibility seems to go on diminishing after this, at 
least until very high voltages are used. The formula for a quad- 
rant electrometer is investigated more rigidly than in the text 
books, and an equation is arrived at which is practically identical 
with the empirical formula of Hopkinson, and which represents 
exactly the results obtained by the author from a Bart: 1s’ electro- 
meter. The equation contains a constant which must be positive 
to explain the results, and it is shown that this is the case. An 
investigation is then undertaken to obtain a numerical value for 
this constant. The solution of the electrics! distribution for a 
system like the quadrant electrometer is very difficult, but the 
author discurses and solves a similar two-dimensional problem 
which confirms his view tbat the air-gap is sufficient to account for 
а maximum sensibility depending upon the potential of the needle. 
The ordinary formula would be more nearly obeyed with a small 
air-gap. It is pointed out that although diminishing the air-gap 
raises the potential of maximum sensibility, it does not follow tbat 
higher sensibility is obtained by reducing the air-gap. The author 
then discusses the results obtained by Ayrton and Sumpner from a 
White electrometer with a bifilar suspension, in which the variation 
in sensibility is shown to be due to want of symmetry. He states 
that this effect is not the same as that observed by Hopkinson, and 
that their experiments probably apply to an extremely unsym- 
metrical instrament of comparatively low sensibility, and that tbe 
maximum considered in this paper is beyond the range of their 
instrument. 

Mr. ADDENBROOKE stated that he had studied tbe quadrant 
electrometer from a practical point of view for many years. He 
looked upon Hopkinson's paper read before the Physical Society in 
1885 as the basis of all work upon the electrometer. Hopkinson 
pointed oot that in a White instrument the deflection was prc- 
portional to the potential-difference between the needle and the 
quadrants up to certain voltages, and ascribed the variations in 
sensitiveness at high voltages to want of symmetry. Mr. Adden- 
brooke said that there were many things which might affect the 


rale that the sensibility was proportional to the potential of the | 


needle. The field is not uniform between the quadrants, the tilting 
of the needle may be serious, and there may be lateral displacement 
if the needle is not centrally suspended. In practice the distance 
between the quadrants must not be too small, and the needle should 
be as heavy as possible. He thought that the sensitiveness of 
different electrometers similar to the one used by the author in his 
experiments would vary considerably. There was always a diffi- 
culty with regard to contact-errors when working with very 
sensitive electrometers, but it was generally possible to get rid of it 
by balancing. He pointed out how the formula usually employed 
with a quadrant electrometer could be simplified by arranging во 
that the potential of one set of quadrants was as much above zero 
, as that of the other set was below. 

Mr. APPLEYABD said that the sensibility of the instrument was 
increased by doing away with the sulphuric acid and connecting 
wire. The effect of the surface-tension in the White electro- 
meter was variable and depended among other things upon the 
strength of the acid. 

Dr. A. GRIFFITHS indicated an improved method of arriving, in 
an elementary manner, at the ordinary formula for the quadrant 
electrometer by considering the electrical energy per unit volume 
instead of the capacity per unit length. 

The Society then adjourned until February 19tb, when the 
annual general meeting will be ‘held. 


CHARACTERISTICS OF ELECTRIC EARTH- 
CURRENT DISTURBANCES, AND THEIR 
ORIGIN. 


By J. E. Тлугов. Communicated to the Royal Society by Sir 
OLIVER Lopes, F.R.S. Read January 22nd, 1903. 


THis paper deals with disturbing effects produced by »apidly 
varying earth-currents on a telephone receiver connected in a short 
line of telegraph having both ends earthed in the sea. The sounds 
produced have certain well-marked characteristics. In these lati- 
tudes they are always stronger and of more frequent occurrence in 
summer than in winter. They are daily in evidence for a few hours 
at, or about, tbe time of sunset, i. e., whilst daylight is fading. In 
general they do not evidence themselves to any great extent during 
broad daylight, but are readily precipitated by a state of electrical 
tension in the atmospbere which may culminate in a thunderstorm, 
and rarely fail to herald the approach of a storm or gale. 
Particularly noticeable among the various types of disturbance 
enumerated, there are some which 1esemble the distant scream of a 
rocket rising in the air. These commence with a shrill whistle and 
die away in a note of diminishing pitch. They vary in intensity, 
but always have a similar duration of from two to four seconds ; are 
freely heard at night and only occasionally during the day. The 
sound is characteristic of an initial high velocity rapidly damped 
and dissipated. This type of disturbance is assumed to be pro- 


duced by the passage of meteoric bodies in sufficient proximity to 
the circnit, which set up rapidly intermittent electrical discharges 
in the upper regions of the atmosphere, inducing electric 
currents in the sea which affect the circuit. That they 
are only occasionally beard during broad daylight is 
explained by the ionieation of the upper atmosphere by solar 
radiations, possibly electronic, which interposes a conducting 
screen. A high state of electrical tension in the atmosphere 
nullifies or modifies the conductivity produced. At night fall, 
solar radiations cease to act, and conductivity disappears gradually. 
The night-fall disturbances are accounted for by aerial electric 
currents associated with the disappearance of ionic condactivity, 
the effects of these aerial currents becoming perceptible as soon as 
the conductivity becomes sufficiently small to act no longer as a 
screen. 

It is suggested tbat similar causes influence the diurnal variations 
of the earth’s magnetic field, and that the changes of ionisation of 
the atmosphere offer a reasonable explanation of the greater night- 


time efficiency in signalling recently observed by Mr. Marconi in 


experiments with Hertzian wireless telegraphy. - 
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SHIP LIGHTING. 
By FRANK BROADBENT, M. I. E. E. 


(Concluded from page 213.) 


Ir is far better to place all cable connections on the front 
of the board, even at the risk of somewhat spoiling its 
appearance. All cables can then be connected up after the 
board is fixed, and besides the better job that can be made 
the saving in labour is not inconsiderable. 

Wiring.—Here the practice has been to develop “ double” 
wiring in preference to single.“ In the main this is the 
combined result of sentiment and an erroneous idea of what 
“single” wiring really is. Condemned on theoretical 
grounds by people in positions of authority baving little 
practical knowledge of up-to-date practice, it is not to be 
wondered at that shipowners should fight shy of it. 

Properly carried out, a good single wired installation, far 
from being cheap and nasty, is not cheaper than a double 
wired one, but is safer, more mechanical, and costa less for up- 
keep. The writer's views on the subject were expressed in 
an article in this journal over 12 years ago,“ and after an 
experience with some 400 odd ship lighting installations, he 
is still of opinion that there is much to be said in favour of 
good “ single” wiring. 

The chief objection urged against the “ single "-wire 
system is that it affects the ship's compasses; but this 
objection is based principally upon imagination, and very 
few actual instances of compass deviations due to this system 
of wiring could be cited. Many single-wired ships actaally 
have their compasses electrically lighted, the wires being 
inside the compass pedestal, and the lamps placed within a 
few inches of the needle. These ships sail regularly from 
this country to India and similarly distant places, yet no 
compass effects have ever been noted. Of course, such lamps, 
and all others within 20 or 30 ft. of the compasses, are 
* double "-wired. In fact, single“ wiring as such is only 
used in the engine and boiler rooms, where the wires are steel- 
sheathed, and for the mains to the distributing centres. 
The whole of the cabin work is practically double-wired on 
a “single "-wired installation. 

Compass devistions are due to a variety of causes, and 
the electric light is a very convenient scapegoat. It has 
been the writer’s unfortunate experience to make several 
unpleasant night trips across the Irish Channel in order to 
investigate compass errors alleged to be due to electric wiring, 
and in every case it was easily proved that the wiring was 
not to blame. It is, however, not worth while to pursue 
this subject, as “single” wiring is rapidly becoming a lost 
art, and, if carried out by inexperienced people, would most 
probably give rise to all the ills that are popularly supposed 
to attach to it. | 

Distribution.—The ideal system of wiring for ship work 
is a complete distribution system in which a separate circuit 
from a sub-distribution board is run for each individual 
light. There should be absolutely no soldered joints in апу 


* “Ship Lighting—Single v. Double Wiring.” May 9th, 1890. 
pp. 511-512. | 
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cable or wire. A separate cipguit for each light may not be 
possible in every case, or, if possible, might introduce. such 
multiplicity in the wiring ав. would neutralise: to. some 
extent its advantages. Such cases are few, and exist 
perhape in large engine rooms, stoke-holds and tunnels, 
when joints can generally be avoided by looping. The 
“ ]ooping-in"" system is. by no means a povelty, nor is ita 
usefulness confined to the ceiling roses used in conduit 
wiring. .When it was first used is probably difficult. to 
determine; it has, no doubt, been designed and re-designed 
by many people during the past 20 years. Some 11 or 
12 years of ago, during a railway journey from Stranraer 
to Newcastle, the writer independently sketched it out, 
together with a series of **looping-iu" fittings suitable for ship 
lighting work. In these fittings, the back nipple of the lamp, 
holder is entirely dispensed with, the lampholder tube being 
screwed directly up to a cast boss in the ae of the fitting, 
leaving an opening for the wires the full width of. the 
porcelain. This design has ever since been a characteristic 
feature in the ship fittings used by Messrs. J. H. Holmes 
and Co., one of the pioneer firms in ship lighting work, with 
whom the writer was then connected. — 3 
The separate circnit per lamp method of wiring is some- 
what expensive in wire, but all labour in jointing is 
eliminated, and if the net result be dearer than the ordinary 
method, the advantages gained are well worth the extra 
initial outlay. | VN | | 
Cables.—The number of sizes of wires and cables usd 
should be reduced to a minimum. The sub-distribution 
arrangement permits of this, as only one size—ray 3/22— 
need be used for all branches, and by making each of the 
main circuits to control approximately tbe same number. of 
lights, one size of cable can be used for all the principal 
circuits. at | | i 
The use of lead-covered wires on board ship is not an unquali-; 
fied success, and used inside iron pipes—as is occasionally 
specified—is very bad practice. Even if it survive the 
drawing-in process, it generally gives trouble sooner or Jater. 
Lead-covered wires of large gauge should not be. used, 
either single or in stranded cables. The Admiralty practice 
of using cables composed of strands of No, 20 S. W. d, wires 
is one that might advantageously be followed in all ship 
work when lead-covered cables are used. There is a danger 
of larger wires piercing the insulation and making contact 
with the lead, when a cable is sharply bent. : 
Whilst all bends should be as easy as possible, the 
exigencies of space and position often render sharp bends 
necessary in cables on board ship, making it highly advisable 
that the copper conductor should be sufficiently flexible to 
"€ curves without decentralising and cutting into the 
rubber. r 
Lead-covered cables should on no account be clipped 
directly to iron bulkheads or beams, as, although theoreti- 
cally the iron should suffer, it, will be found that the lead in 
contact with iron, if exposed to the action of sea moisture, 
will very soon be reduced to a whitish powder, of which 
lead chloride probably forms a large proportion. To prevent 
this the lead should be served overall with heavily compounded 
tape, and to be a really tip-top job, the cable should then be 
clipped up to teak grounds fixed to the ironwork. In cabin 
work, where only woodwork is encountered, the tape serving 
over the lead is unnecessary. | | | 
Although uncaged lead-covered cables are used exclusively 
in Admiralty work, they cannot be said to make a very 
sightly job, and have not met with much favour in cargo or 
passenger ships. Wood casing is still largely used, and wires 
are in many cases loosely cleated up behind panels, and run 
behind neck mouldings. | | 
So long as this is carefully done. the neck mouldings 
being fixed with screws, and the hidden wires behind the 
panels capable of withdrawal in case of need, little can be 
urged against the practioe. It is a practice, however, that 
lends iteelf to scamped work, and under the most favourable 
conditions the wires are not really accessible; hence the 
supervision during erection should be as close as possible. 
One very real objection to concealed work on board ship 
is the risk of damage to the conductors by nails and screws 
put in by the shipyard joiners who follow up the wiremen's 
work. This is a prolific source of trouble in such cases, and 
is conducive to a good deal of extempore and forcible 


eloquence on the part of the electricians during the trial run. 
A wire.cut through by,a nail may test out all right with a 


galvanometer and battery; it may even survive a trial run of 


the lights with an occasional flicker; but trouble, sooner or 
later, is inevitable. 

Fittings and Accessories.—In the matter of ship fittings 
there is a noticeable lack of originality. The designs in 
common use from 10 to 15 years ago are, with very slight 
modifications, if any, the stereotyped fittings of to-day. The 
enamelled iron wash basin, inverted, from which on the 
least knock the enamel parts company in flakes, still does 
service as a cargo lantern; the exasperatingly fine screw 
thread, which is always crossing, or the finely milled nut, is 
still used to fix the rings or straps of guarded fittings ; 
half-inch nipples and tubes are commonly fitted through 
which two heavily-insulated wires must be dragged (the 
looping system is quite impossible under such conditions) ; 
and as for the usual run of “watertight” sconce fittings, 
they would not hold peas, much less keep out water, and very 
few, indeed, would satisfactorily pass the test of immersion. 

The term “crude ” ів the one that tersely sums up the 
character of the design of the ordinary run of ship fittings, 
and the introduction of a little tasteful originality, always 
keeping in view practical requirements, would be a welcome 
innovation. There is also a tendency to cut the weight of 
metal very fine too fine. 

In the matter of double-wire sockets for deck and engine 
room portables and cargo lanterns there is a real need for 
something satisfactory. - 

Such a socket must be suitable for currents up to, 
вау, 10 amperes, and admit of fixiog in the open exposed 
to all weathers. It must hold the plug against the pull of 
the A.B. seaman, and must be such that the latter can, 
without instruction, couple-up and uncouple it easily. It 
must be watertight and coal-dust-tight whether the plug is 
in or out, and it must be impossible to short-circuit it, 
except wilfully. The cable terminals or plugs should be во 
designed that any number of cables can be connected to- 
gether to form one continuous length, and the method of 
attachment must be such that the weight of the terminal 
shall not cause abrasion of the insulation nor breakage of 
the cable; nor should it be possible for moisture to creep up 


. the braiding to the terminals. These are some of the con- 


ditions to be met. | 

For cabin sockete, the usual type used in house work is 
much tno light in construction, and there is scope for a 
good design. І 

As regards switches, owing to the flimsiness of the earlier 
forms of tumbler switch, this type has for many years been 
barred for ship installations, the rotary forms being preferred 
on account of their more mechanical construction. The 
tumbler type is now, thanks to improvements in design and 
strength, very generally used for cabin work. There are, 
however, one or two points of detail to-which attention 
might be directed, pointe which, in а switch used on laud 
installations, may be quite unobjectionable, are detrimental 
to switches intended for ship’s use. 

'The use as an insulator of red and white fibre, bone, and 
other absorbent material may give no trouble in a dry 
building, but should be entirely abeent from non-watertight 
switches used on a ship. For the same reason, the ever- 
present moisture, no portion of a switch—that is to say, of 
the working parte—should be of a rustible metal; but all 
springs, washers, pivots, &c., should be of brass, copper, or 
bronze, The use of aluminium in thin sheets is not 
advisable, although in castings well painted its use may be 
free from objection. Many tumbler switches are fitted with 
block terminals having side screws for clamping the wires. 
In others the screws are set at an angle. Both 
arrangements are unsuitable for shipwork, aid it should 
be possible to tighten up any screw with a screw-driver at 
right angles to the face of the switch, or in a line parallel 
with tbe motion of the handle. This means tbat with a 
switch fixed to a vertical bulkhead or partition—a very 
usual position—the screws must be get-at-able from the 
front. . This, of course, applies to a wall socket or any other 
fitting which may be used in a similar position. All ter- 
minals should be large enough to receive two conductors so 
that “ looping may be possible. | 

The principal points to be kept in view in the design of 
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fittings or accessories for ship work, are rigidity, damp- 
proofness and ease of connection. Owing to the risk of 
damage, fittings, switches, &c., are often not fixed till the 
wiring is completed, and as time is then limited, everything 
that tends to rapidity in fixing, and simplicity in connecting 
up, is an advantage. 


г 


METRIC MEASUREMENT. 
By ROBERT H. SMITH. 


Tux debate just finished at the Institution of Electrical 
Engineers showed none of the lassitude that might be 
supposed natural to this subject at this time of day, but it 
bore a certain air of unreality. No resolution had been 
given notice of, and there was no desire to commit the 
Institution to one view of the question. A list of speakers 
had been prepared giving the word to each side alternately, 
and thus the speaking was no gauge of the numerical 
strength of opinion on one side or the other. What was 
said was no doubt educative, but no other result bearing 
towards practical action was aimed at. 

Why was this so? Education of the British scientific 
world on this subject has been going on for a century, and 
of the British industrial world for at least a quarter of a 
century ; and yet we are not ripe for action! If the strong 
influence in our Institution had not been well divided, 
practical reform would be urgently voted at such meetings. 
Assuredly we British prefer to work along low-tension 
lines. 

Sir Frederick Bramwell is a more skilful advocate than 
Napoleon I., whom he calls to bis aid. 
perfectly delicious in the memoir translated for us by Sir 
Frederick. He recognises fully that the great need for 
uniformity has been felt “throughout the ages.” His 
remedy is во simple that it could be effected in 24 hours,” 
and this without effort, without inconvenience, and 
without coercion.” simply by “ compelling the executives 
and the councils” to permit the use of old Paris standards 
alone. No compulsion at all to use these ; only you are not 
permitted to use any others! 

Let us first note some of the smaller points. Sir Frederick, 
in his character as supreme expert in arithmetic, values 
highly the “ tricks" of calculators, such as 5 lbs. weight 
per aq. ft. per } in. thickness of iron plates. Precisely such а 
"(trick " is the calculation of metric water horse-power by 
multiplying the flow of water in cb. metre per second by the 
fall in mm. and dividing by 75; but this same trick“ 
appears, essentially, in all mechanical compound calculations 
with metric measurements. It is a usefal “trick” which 
saves at least one factor in the calculation; a “trick ai 
the root and base of the system, and which spreads into its 
every ramification. How much better to rely upon one 
universal and all-pervading trick which makes no call upon 
the memory, but acts automatically, than to use a thousand 
separate tricks, each calling for the memorisation of 
special arbitrary factors! But an iron plate weighs 8 kg. 
per sq. m. per mm. thickness, and 8 is just as good a 
* trick" number as (5 ~ 1). 

Then as to liability to make mistakes by the wrong placing 
of the decimal point. As a matter of observed fact— 
observed and guaranteed for by myself among others— 
mistakes in reading drawings, such as 13} in. for 1' 34” 
are far more frequent than those from misplacing or mis- 
reading the decimal in metric drawings. 134 in. is not 
enormously different from 15} in. ; a foreman or a fitter 
may quite well be excused for not recognising at a glance 
that 134 in. is wrong. If а smith and a turner had to 
produce for а machire, the nature of which they knew, а 
shaft of 13} in. diameter, and if the smith wanted to forge 
it 135 in. diameter, and the turner wanted to turn it to 
1:35 in. in diameter, would the works or a lunatic asylum 
be the better sphere of activity for these arithmetical experts ? 
A mistake from misplacing the decimal point is, in the first 
place, impossible in the mind of the calculator if he knows 
and thinks what he is calculating about—that is, if he is a real 
engineer; and, in the second place, it cannot be carried on 


Napoleon is - 


into practical work, whether that work be in metal in the 
workshop orin earth and rock in the field. It is too great 
an enormity. Before it gets two steps in ite insane progress 
it runs up against a practical man who is not a lunatic, and 
who is not absolately without knowledge, and who throws it 
back to its silly originator. Fancy a railway engineer 
estimating for 830 miles of railway when the map shows 
only 83 miles length! 

Note this important fact, that the frequency and the excus- 
ability of the mistake of reading 112 in. instead of 1' 12' on 
a dirty drawing where many small lines have been rubbed out 
resulta altogether from the want of harmony and consistency 
between our duodecimal sub-division of length units and our 
decimal numeration. If both were either decimal or 
duodecimal the mistake would be essentially impossible. 

Then Sir Frederick Bramwell defends vulgar fractions as 
being easy to square, and says that (41)? = 4? + 8 х ! 
+ (Y), which is a simple amount to find out mentally. 
But surely it is just as easy to find out (43) = 
16 + °3 x 8'3 = 18:49. It is much easier to calculate 
mentally (4:37)? than (43 3). 

Several people say that their own lengthened experience 
makes them sure that duodecimal fractions are easier and 
and more rapid to work with than decimal fractions. 
Irrespective of all question of written numeration this is 
probably fundamentally true, although thosc who give this 
testimony are elderly persons whose calling has led them to 
spend a lifetime in calculating in yards, feet and inches, 
while those who have spent a lifetime in calculating in 
metres and mm. will give an opposite personal testimony. 

I, myself, have spent 35 years in almost constant calcula- 
tion,fairly well divided between British and metric measures, 
and I have not tbe smalleat hesitation in saying that metric 
calculation is the easier and quicker. British measures are 
duodecimal in only a small and irregular degree. A com- 
parison between the metric and a duodecimal sysíem would 
be a very different thing from that between the metric and 
the British. 

To come now to more serious argument, it appears to me 
that there are only four things to say :— 

First, advocates of the metric system should begin by 
admitting that a duodecimal sys/em, if combined with duo- 
decimal written numeration, would be superior. Although 
duodecimal numeration is richer in simple exact fractions 
than is decimal, I do not think that that is a serious prac- 
tical advantge. Those who find duodecimal calculation les 
annoying and fatiguing than decimal, must set an inordinate 
and unpractical value upon arithmetic exactitude as dis- 
tinguished from arithmetic accuracy. An arithmetic mis- 
fake is unpardonable, but the exactitude required varies as 
widely as do the innumerable aims of industry. Greater 
exactitude than is appropriate to the measured data is not 
only not required; it is injurious and inexcusable. Per se, 
Y is a fraction not опе whit more useful than 0°19, or i 
than 35. But the circle is easily divided; it almost falls 
naturally into 12 equal parts. For this reason all primeval 
and, consequently, all modern astronomy, basing its theories 
and measurements upon the paper graphic representation of 
the circle of the heavens, marked off twelfths and twenty- 
fourths of a complete rotation upon star maps, upon clocks 
and watches, and upon angle-measuring instruments. For 
the same reason that the circle is easy of ternary division, 
elementary geometry delights in equilateral triangles. А! 
men have recognised that it is far more difficult to 
decimalise the circle than to decimalise anything and every- 
thing else in the universe. Not for any richness in simple 
and uselessly exact fractions in the base 12, but because of 
the physical nature of the circle, and because there are three 
dimensions in physical space and four right-angles in one 
complete revolution, is it clear that humanity suffered an 
immense and irreparable misfortune when Adam and Eve 
took to keeping their accounts of the apple harvest in Eden 
by help of their fingers and toes. 

But it is historical fact that they did so, and taught their 
children and grandchildren to keep accounts in this way, and 
that all the generations of all the human races in all the 
quarters of the globe, have continued to do so throughout all 
the centuries. | 

It all comes of Ње two bad habits of gathering apples and 
counting on the fingers instead of studying astronomy an 
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triangular geometry ; but these vices are as old as the human 
race, and neither astronomers nor French revolutions, nor 
British Imperial Duodecimal associations can be effective in 
purging the 2 x 10? = 84 x 12? inhabitants of this globe 
of this original sin, and leading us into a new paradise, 
where we shall write our numbers by powers of 12, and 
divide our lengths and weights and moneys duodecimally. 

The second serious thing to be said is that our system of 

written numeration must agree with, must be consistent 
with, must have the same logarithmic base as, our system of 
sub-divisions and super-multiplications of our units of 
measurement. All the trouble arises from disagreement 
between the two. Better have 7 or 13 as a base if we will 
only stick to it throughout, rather than have disagreement 
with any other set of mixed bases. The decimal basis of 
numeration is ineradicable ; the French revolutionists would 
have eradicated it if it had been possible. It is ingrained 
in the human species, much deeper than race or language: 
it ів common to all calculating living beings; it is the one 
part of language which is universal ; it is the only language 
which does not change, which neither develops nor withers 
out. It may be bad, but it is immortal. If all the 
scientific and industrial and commercial societies in the two 
hemispheres were banded together to kill it, they could not 
do it. That is so, and it is a rational necessity to have 
our numeration and our measures based alike. Therefore 
our measures must be decimal. 

The third serious question is, Which units. metre, inch or 
foot; kilogramme, Ib. or ton? It should be admitted at 
once that from the purely rational point of view, there is 
not a pin to choose between tliem. None of them have any 
intrinsic superior merit. Any units which have consistent 
systematic relations among themselves, are quite equally 
useful. A single unit of each kind of physical quantity is 
80 entirely insufficient for practical purposes as to be useless. 
In each kind we musi have several practical units. Putting 
aside nonsense about terrestrial meridians and seconds- 
pendulums, Sir John Wolfe Barry says that he finds the 
metre too large, and that the foot is more convenient for his 
work; but does he not measure earthwork by cubic yards, 
and lengths by the 100 ft. chain, and levels by the O1 of a 
ft., not the ;},th of a foot? Mr. Thos. Parker thinks the 
inch just the right size for the linear unit. Surely it is 
easy to recognise that different industries require for their 
convenience quite different sizes of units. The wire-drawer 
cannot use inches: he must use mils. The land-surveyor 
cannot measure areas in square inches; he must have a 
larger unit. The coal merchant cannot sell coal by the 
ounce. It is of no practical physical consequence whatever 
whether these different sized units are related to each other 
by ratios of 10, or 12, or 16: it is essential for convenience of 
calculation that they should be inter-related on the same 
system as are the grades iu our calculating system, that is, 
our written numeration. 5) that this inter-relation must be 
decimal. 

Mr. Thos. Parker gives us the most perfect illustration 
of the folly of opposition to the only existent system of 
measurement that is consistent and is decimal. He is a 
man trained in the knowledge of science and in the tradi- 
tions of reason, and is, therefore, a leading electrical engi- 
neer. He, therefore, eagerly advocates nniformitisation and 
decimalisation. But patriotic fervour and the possession of 
capital in the form of inch limit gauges and leading screws, 
attaches him indissolubly to the inch. Не, therefore, desires 
to disseminate from Wolverhamption throughout the 
civilised world a new set of weights, standardised upon the 
weight of a cubic inch of water, and a new set of coins; 
supplanting the foot, yard and mile—that is, three-quarters 
of the commonly used British linear measures—and all 
other British measures of every kind, for what purpose ? 
In order simply and solely to arrive at the systematisation 
and decimalisation already existing in complete development 
in the metric system, with this one advantage, as it appears 
to him, of not using what is already the common industrial 
and commercial language of 19 out of the 24 nations which 
enjoy industrial and commercial civilisation. I have 
examined Mr. Parker's system carefully, with friendly pre- 
judice in favour of anything proposed by him, and I find 
that its sole want of novelty lies in the retention of the 
inch. The inch is the sole link he preserves with past 


history. All else is protestant and revolutionary alike 
against British, American and Continental practices. He 
says emphatically that it is a question of common sense and 
not of high science ; and I wholly agree in this, only common 
sense seems to me not to lead in this direction. 

Lieut.-Col. Crompton is another strong man, whose con- 
viction demands and receives the deepest respect. He has 
no ill-will against Continental capital sunk in metric limit- 
gauges and machinery; he wishes to do what is best for the 
world at large. He says we must not vote by nations or by 
populations, but by capital value embodied in existing plant, 
and declares that, according to this criterion, the Con- 
tinental metric interests must and will give way to Anglo- 
Saxon interests, There are three remarks to make re- 
specting this, at first sight, very reasonable position. Firstly, 
if the argument be effective at all, it is effective against all 
systematisation of measures, even leaving on one side as a 
subordinate issue the decimalisation of measures. It gives 
want of system, even wild incoherence, the preference over 
order and rational improvement, and gives dead capital the 
preference over living intellectual progress. 

Secondly, it allows no weight to the fact that the metric 
capital referred to is of the newest and most improved 
types. Capital does not live for ever, except, phonix-like, 
by dying and giving birth to new. At all times capital 
dies fast, and renews itself in improved form fast ; but the 
present is an age in which this salutary process is going on 
much faster than ever before. The Continental metric 
capital in machinery and plant, which is pitted against the 
other, is all nearly newborn—a large proportion of it has 
come into existence only two or three years ago ; it has all 
its life before it, aud it is likely to have all the more eager 
and vigorous life in so far as it has becn born a few months 
too early. A large proportion of the Anglo-Saxon non- 
metric plant is already near the end of its life, and is, 
independently of any question of measurement systems, 
doomed to be soon scrapped. Is it well that the new plant 
which is taking its place at a rate of probably not much 
short of 15 to 20 per cent. per annum, should be laid out 
on the old erratic incomprehensible lines, or upon lines that 
are clear and simple, and will be, if not forcibly prevented, 
enduring ? 

Whether the life of this existing Anglo-Saxon plant is 5, 
or 10, or 20 years, matters comparatively little. — The 

uestion of the change from these irrational and time- 
evouring measurements to the metric system, is not one that 
ought to be decided with reference to the profits of industry 
through any short period of years. If the change be made 
now 80 that all civilised lands will work together without 
wasting 30 per cent. of their time in futile attempts to 
understand each other, it is a change that will quite certainly 
eudure stably for 200 years, and much more probably for 
1,000. years. The loss that is inevitably incurred in any 
change for the better, although to individuals it may be 
concentrated into very few years, yet to the Anglo-Saxon 
race as a whole, leaving out of account the rest of the world, 
can only be considered reasonably as to be distributed as u 
subtraction from the profits to be realised over many 
generations, even many centuries. 

Again, Mr. Crompton's argument leaves out of sight the 
new machinery that is being produced, not to replace old, 
but to fill hitherto empty places. Within the next 50 years 
there will be laid down in China alone as much new plant 
as at present exists in England and the United States. . 
Following in the wake of China, Siberia will create a similar, 
although not so large, new demand. The loss to be endured 
in order to introduce this change is to be fairly distributed 
as a deduction from the advantage effected in all this new 
plant in addition to that replacing worn-out plant. 

But once more it is really futile to ignore the right to 
vote by nationalities, the vote of each, of course, being 
qualified by the industrial strength of the nation. 
The industrial pride of each active nation is a fact that 
must be allowed for. France and Germany have a right 
to their industrial self-respect as well as we. Against 
every possible species of race prejudice, Germany took from 
France a system of industrial calculation which has been 
one of the great factors in her brilliant progress throughout 
her new life. Holland has, to its own profit, made the 
same sacrifice, naturally not so big in material dimensions, 
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but as intense in respect of patriotic feeling. Japan has 
shown even more rapid progress, of which she has every 
reason to: be proud, and she also has made the same 
sacrifice on the altar of international efficiency and good will, 
in spite of her having been for many previous generations fully 
equipped with a wholly rational, systematised, decimal 
system of measures and coinage of her own. 

Having made these hard saerifices in order to help towards 
the attainment of а great international world-wide purpose, 
is it likely that all these splendidly intellectual and hard- 
working races will go back upon them merely because the 
Anglo-Saxon race is bigger than any one of them, taken 
separately ? This is inconceivable, especially if it be 
remembered that the whole scientific population of the globe 
is on the side of these other races. 


NEW PATENTS APPLIED FOR, | 1903. 


Compiled expressly for this journal b „P. Тномрвои & Co., Electrical Patent 
Agents, ‚ High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. i 


1,794. An improved method of making up electrical secondary batteries.“ 
F.J. TvRqUAND and J. F. WAKMLIN. January 26tb. ; 

1,826. “Improvements in automatic electrifying machines.“ Н. KUPPER. 
January 26th. 

1,828. “Improvements in or relating to electiic switches.“ G. TBIEL. 
January 26th. (Complete.) 

1,890. "Improvements in or a?ditions tothe third rail insulators of electrical 
railways.“ BuLLess, LT» , and E. J. CHAMBERS. January 26th. 

1,8149. A new or improved electric arc lamp." Е. Вснмірт and A. Зсамірт, 
of the firm of E. Leybolds’ Nachfolger. January 2th. 

1,847. “Improvements іл and connected with switches for controllitg 
electric currents." J. E. BPAoNoLETTI. January 26th. 


1.848. Au improvement in electrical insulato.s." J. E. SpAGNOLETTI. 


January 26th. 

1,851. Improved cord grip for flexible electric conductors and the like.“ 
T. W. Srorey. January 26th. 

1,855. ‘Improvements in wireless telegraphy and in apparatus therefor.” 
P. M. Justice. (W. S. Hogg, United States.) January 26th. D 

1,921. Improvements in electrical alarm apparatus for use in connection 
with telegraphic or other lines." Н. Fontaine and J. V. CLEYNENBREUGEL. 
January 27th. (Complete.) 

1,949. ‘‘ Improvements in surface contact structures for electric railways 
and tramways.” E. A. CanoLAM. (The General Electric Co., United States.) 
Januar, 27th. 

1,9604. “Improvements relating to connections for the rails of electric reil- 
ways, tramways and the like." H.H. Laxe. (P. Azaria, France. January 
27th. 

1,980. “Improvements in auxiliary contact devices for electrical switch 
apparatus.” Siemens Bros. & Co., LTD. (Siemens & Halske, Aktein-Gesell- 
schaft, Germany.) January 27th. 

1.995. Improve ments in or relating to electric lamps of the character 
known as vapour lamps.“ С. О. Bastian and A. E. SALISBURY, January 27th 

2,090. “Improvements 291 couplings for metal tubes containing electric wires." 
J. G. Влвньн, January 28th. 

2.060. Ап improved automatic electrio lift gate lock." Е, CHAUDOIR and 
F. G. K. Cas rom. January 28th. 

2,067. “Improvements in electric controller.“ R. W. Browx. January 
28th. (Complete.) | 

2,162. "Improvements relating to electric ignition apparatus.“ Bin О. J. 
LopcE and А. M. Lopok. January 29th. 

2,185. Improvements in electric switch operating mechanism." J. W. 
МАСКЕх КЕ, (R. Н. Smith, United States.) January 29th. 

2,169. "Improvements in electric switches." E. N. Bray, F. R. MARKHAM, 
F. E. Reiss and Bray, МАВКНАМ and Reiss, Lro. January 29th. 

2,192. Improvements in electrically-propelled tramcars." J. В. RAWORTH. 
January 201. 

2,195. “Improvements in electrio accumulators." W. PeTo and J. W. T. 
Слретт. January 29th. Complete.) 

9,198. ‘Improvements in automatic electric switches.“ 
(G. Ellison, France.) January 29th. 

2.199. An improved process and apparatus for the treatment of gases, 
vapours, and the like by electric spark discharges." J. Всністісв. January 


A. G. BLoxam. 


291h. (Complete.) - 

2,2212. “Improvements in and connected with the supporting standards and 
trolley arms used in overhead electric traction schemes." R. D. Ross. 
January 30th. 


2,286. ‘‘ Improvements in and connected with terminals on electrical appa - 


ratus." Н. OrrENHEIMER., 
January 80th. 

2.239. Improvements relating to electric wiring for lighting and other in- 
stallations.“ F. W. Влтілвв and J. R. Browne. January 80th. 

2,250. Improved method of jointing electric concentrio cables." E. E. 
PaEsTWICH. January 80th. 

2,251. “Improvements in electric switches for controlling circuits for light- 
ing, heating, and for other purposes.“ A. P. LvNpBERG and G. С. LUNDBERG. 
January 80th. (Complete.) 

2.256. Improvements in or relating to electric distribation systems." A.J. 
BooLr. (The Osborne- Morgen Co., United States.) January 30th. 

2,273. “ Improvements in electrical measuring instruments." TRE BritisH 
THomson-Hovuston Co., Ltp., and F. HoLpEN. January 30th. 


2,227. ''Improvements іп arc lamps.“ W. R. Ripincs. January 80:h. 


2,280. "Improvements in and relating to apparatus for perforating Paper, 
for automatic telegraph transmitters and the like.’ J. GELL. January 3%һ. 

2,2M4. ‘* Improvements in or relating to starting or regulating gear for 
e ectric motors. J. Harr. January 30th. 

2320. “Improved combination case for carrying a watch or the libe and 
means fer electrically illuminating the rame." J. Witkins and E. WILKINS. 
January 815%. 

2,387. ‘‘ Improvements in eleotrio motor-starting or electricity supply switoh 
apparatus.” R. С. Grant, J. F. Simpson, and P. С. Pork. January 3166. 

2,318. “Improvements in and relating to combined electrical switches and 
electric magnetic cut-outs." R. W. BILL and F. W. ABBoTT. January 3lst. 


(Actiengesellschaft Mix & Genest, Germany.) 


2,951, “Improvements in the manufacture of insulating material for cover- 
ing wires for conducting electricity and other purposes." . Markus and 
E. T. WuirELOWw. January 815. 

11 „ Self-acting switches for meat or overhead rails." J. ManR. January 

Bt. ` 

2,880. ''Improvements in incandescent electric lampholders and the like.“ 
J. R. P. Lune. January 81st. 

ч 9,982. “Improvements in electric joint boxes." E. W. MAYNKR. 

Bt. : 

9,898. "Improvements in and connected with olectrical power systems, 
especially applicable to railway and tramway vehicles." C. Н. R. TuHonN. 
January 81st. 

4,403. ''Improvemente in storage battery systems." H. Н. Lake. (G.A. 
Gould, United States.) January 81856. | 


January 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
TEY Ces "m High Holborn, W.C., and at Liverpool, price, post free, 9d. 
8 pe 0 if 


15,74. Improvements in systems of telegraphic distribution.” Р. M. 
Justice. (Rowland Telegraphic Co.) Dated July 80th, 1901. 

15,475. “Improvements in systems of telegraphic inter-communication.” 
P.M. Justice. (Rowland Telegraphic Co.) Dated July 30th, 1901. 

15,508. “Improvements in safety devices for overhead electrical circuits.” 
British Thomson-Houston Со. (А. Н. Armstrong.) Dated July 818, 1921. - 

15,509. “Improvements in electric controllers." British Thomson-Houston 
Co. (J. B. Linn.) Dated Jul 31st, 1901. 

15,517. “Improvements in or connected with motor controllers for electric 
railways and the like." British Thomson-Houston Co. (W.B. Potter.) Dated 
July 81st, 1901. 

15,523. Improved system of wireless telegraphy.” V. I. Fenny. (Allge- 
meine Elektricitüts Gesellschaft, Sobiffoauerdamm.) Dated July 81st, 1901. 

15,530. “Improvements in or relatin* to regulating electric ourrents and to 
switches therefor.” P. Thieme. Dated July 31st, 1901. 

15,536. Improved apparatus for the re-inforcing and standardising of tila- 
ments of glow lamps." F. Fanta. Dated July 81st, 1901. (Patent not yet due 
for sealing). . 

15,598. ' Improvements in printing telegraph machines." A. L. Shepard. 
Dated August lst, 1901. (Date &pp.ied for under Sec. 103 of Patents, &c., Act, 
January 8rd, 1983.) 

15,671. Improvements relating to dynamo-electric generators and motors.“ 
A. Churchward. Dated August 2nd, 1901. 

15,680. шроешопе relating to dynamo-electric generators and motors." 
A. Churchward. Dated August 2nd, 1901. 

15,686. ‘Improvements relating to commutator brushes for dynamo-electric 
generators and motors." А. Churchward. Dated August 2ad, 1901. 

15,689. “Improvements in electric incandescence lampholders aud switches 
therefor.” J. R. Quain. Dated August 2nd, 1901. 

(5058, “Improvements іп telephone exchanges.” Е. Stock. Dated August 
8rd, 1901. 

16,709. Improvements in the manufacture of incandescing electric lamps.“ 
W. Voelker. Dated August 8rd, 1901. 

15,801 ‘Improvements in holders for electric ihcandescent lamps." Н. 
Hubbell. Dated August 6th, 1901. 

15.8 М. “Improvements in telephone selecting devices." W. D. Watson, 
J. W. Boleter, F. L. Naylor, G. Davies, E. L. Coryelle and R. A. Berry. Dated 
August 6th, 1901. 

15.816. Storage batteries and alarms therefor.” R. M. Lloyd. 
August 6th, 1901. 

15.817. Storage battery boxes and jars.” R. M. Lloyd. Dated August 6th, 
1901. 

15,818. Storage batteries and insulation thereof." R. M. Lloyd. Dated 
August 6th, 1901. 

15,819. Storage batteries and ventilation thereof." R. M. Lloyd. Dated 
August 6th, 1901. 

15,896. “Improvements in armatures for dynamo-electric machines or 
motors." J.B. Blood. Dated August 6th, 1901. 

15,845. ‘Improvements іп electric fans and motors therefor.” E. W. Brown, 
Dated August 6th, 1901. 

15,876. “Improvements in or relating to electrical storage batteries.“ J. Н. 
West. Dated August 7th, 1901. 

15,880. ‘Improvements in and relating to electro-magnetio controlling appa- 
ratus, chiefly for use in connection with surface contact electric railways.” 
British Thomson-Houston Co. (E. M. Hewlett.) Dated August 7th, 1901. 

15,881. Improvements in surface contact electric railways.’ British 
Thomson-Houston Co. (W.B. Potter.) Dated August 7th, 1901. 

15,82. ‘Improvements in electric brakes." British Thomson-Houston Co. 
(D. E. Case) Dated August 7th, 1901. 

15,009. “Improvements in and relating to the electrodes of electrical accu- 
mulators." R. W. James. (J. J. Heilmann.) Dated August 7th, 1901. 

15,918. ‘Special method of electrical distribution for traction.” C.'Marillier. 
Dated August 7th, 1901. 

16,013. Improved electric quantity: meter.“ О. Imray. (Hartmann and 
Bwaun.) Dated August 9th, 1901. 

16,121. ‘Improvements in electricity meters.” G. Hookham. Dated August 
10th, 1901. 

16,123. Improvements in terminal couplings for electric conductors." Т. 
Jecob. Dated August 10th, 1901. 

16,128. "Improvements in electric accumulator batteries." A. Tribelhorn. 
Dated August 10tb, 1901. 

16,1982. Improvements in connecting boards for use in junction boxes and 
the like for multiple electrio cables.“ G. G. M. Hardingham. (E. Waskowsky.) 
Dated August 12th, 1901. 

16,276. “Improvements in electric automobile motors.“ C. Richter and К. T. 
Eschler. Dated August 18th, 1901. 

16,277. “Improvements in electric traction motors," C. Richter and R. T. 
Eschler. Dated August 13th, 1901. ч 

16.8989. Portable electric light apparatus for the treatment of lupus." T. 
Smith. Dated August 15th, 1901. 

16,419. Improvements in frogs, or points and crossings to be used in 
connection with the conductors of electric tramways and railways.” Н, О. 
Nicholson. Dated August 15th, 1901. 

16,460. ‘‘Improvements in or in connection with electrio alternating-curcent 
transformers and accessories thereto.” G. Wilkinson. Dated August 16th, 
1901. 


Dated 


16,566. “Improvements n storage battery plates." A. T. Davies. Dated 
August 17th, 1901. 


16,615. “Improvements in or relating to controlling apparatus for electric 
motors." A. J. Boult. (N. A. Christensen.) Dated August 19th, 1901. 


16,628. Improvements in mercury or other interrupters for use with 
induction coils." H. C. Newton. August 19th, 1901. 
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COMBINATION IN THE GERMAN ELEC- 
TRICAL ENGINEERING INDUSTRY. 


THE second stage in connection with the ultimate amalgama- 
tion of the principal concerns in the German electrical 
engineering industry has been reached in such an astonish- 
ingly brief space of time as to lead to the conclusion, 
whether rightly or wrongly, that a gigantic organisation 
formed of two or three groups working together in harmony 
will be brought into existence at an early date to control the 
greater portion of the home and foreign trade of the 
Fatherland. It is scarcely two months since we recorded 
the establishment of a community of interests between the 
Allgemeine  Elektricitits Gesellschaft and the Union 
Electricity Co., and in referring in our issue of January 
2nd, 1903, to the fact that several years had been required 
in order to bring about the first step in the direction of con- 
solidating the trade, we ventured to say that a similar period 
might not be needed to complete the remaining stages in 
this respect. It would now appear that this prediction is in 
a fair way of being fulfilled, seeing that the shareholders of 
two other important companies will next month be asked to 
approve provisional agreements which have been entered 
into by the directors and boards of supervision of the under- 
takings respectively. These are the Siemens & Halske Co. 
and the Schuckert Electrical Co., although the latter was 
unable to arrive at an understanding for an amalgamation 
with the A.E.G. some months ago. In the course of an 
official communication, the boards of supervision announce 
having approved an agreement which has for its object 
the foundation of a common enterprise which will 
henceforth absorb and carry on the manufacturing and sales 
departments of both companies, in so far as the heavy elec- 
trical engineering branches are concerned. The Schuckert Co. 
will therefore transfer to the amalgamated undertaking its 
worka at Nuremberg, whilst the Siemens & Halske Co. will 
bring in the dynamo works at Charlottenburg and the cable 
factory at the West-end, Berlin. The new enterprise is to 
be in the form of a private company with a capital of 
£4,500,000, and the working capital on both sides will be 
furnished by the stocks of material, manufactures and out- 
stindings of about equal value in each case, but it will 
exclude the securities, shares, enterprises, and existing 
guarantee liabilities of both companies. The official com- 
munication concludes by stating that the new company will 
bear the title of the Siemens-Schuckert Works Co., and the 
agreement, subject to the approval of the shareholders, will 
come into operation at the beginning of April. 

The incentive to the new combination is to be found in 
the community of interests established between the A.E.G. 
and the Union Co. last December, and the fact that the 
Siemens & Halske Co. is one of the interested parties is all 
the more surprising at the present moment, when it is 


remembered that in the company’s report which was issued 
| | D 
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as recently as two months ago, the directors expressed the 
opinion that indeperdent action is necessary if the German 
electrical industry is to be maintained in the van of technical 
progress, Leaving, however, this question on one side, the 
fact should be mentioned that the present Siemens & Halske 
Co. is the result of the absorption of the undertaking of the 
firm of that name, which took place in 1897.  'The share 
capital, which originally amounted to £1,750,000, has been 
increased by successive stages to £2,725,000, whilst, bonda 
have been issued to the extent of £1,500,000. Since ita 
formation the company has paid four dividends of 
10 per cent., and 8 per cent. and 4 per cent. 
in the past two years respectively, As far as 
the Schuckert Co. is concerned, the undertaking was 
formed in 1898 with a capital of £600,000, which has 
gradually been advanced to £2,100,000, and it has an issue 
of bonds amounting to £1,750,000. During the first two 
years of its existence the company distributed dividends of 
9 per cent. and 10 per cent. respectively; in each of the fol- 
lowing three years it paid 14 per cent., and 15 per cent. in 
each of the subsequent two years. The dividend of 10 per 
cent. proposed for 1900-1901 was, however, not divided 


owing to the collapse of the Leipsig Bank, which rendered 


it necessary for the Nuremberg company to pay immediately 
£210,000 for shares in the Bosnian Electricity Co., whilst 
the past financial year terminated with & loss of over three- 
quarters of a million sterling. 


The first point which strikes the careful observer is the 
vast difference between the new combination and its pre- 
decessor. On the one hand, we have an agreement between 
the A. E. G. and the Union Co. for a period of 35 years, 
which provides for a pooling of the profits in the proportion 
of } ths to the former and ,‘,ths to the latter, the arrange- 
ment comprising the whole of the transactions of the two 
companies On the other hand, the agreement between the 
"iemens & Halske Co. and the Schuckert Co. only includes 
the manufacturing and sales departments in the heavy elec- 
trical engineering branches; it entirely excludes the shares 
or securities held by both companies in other companies, it 
leaves out of consideration the investments in trusts, it does 
not touch any tramways or central stations worked by 
the companies themselves, and it has nothing to do with any 
guarantees which the original concerns have assumed in 
the past. In the case of the Schuckert Co., this 
means that the new combination will be entirely free 
from the former's interest in ite trust (the Continental Co. 
for Electrical Enterprises), which figured for over £720,000 
in the last balance-sheet, and from the central stations, &c., 
in own working, which were represented by £355,000. On 
its part the share of the Siemens & Halske Co. in the 
amalgamated enterprise, will exclude, in addition to its 
interests in the Russian Siemens & Halske Co. and in others, 
the guarantee advances which now amount to £60,000 per 
annum, Naturally enough, many details in connection with 
the two companies have yet to be settled. The Siemens and 
IIalske Co.'a telephone factory in Berlin will be continued on 
its own account, but what is to become of the four branches 
of the Sehuckert Co. in Leipsig, Cologne, Munich and 
Derlin respectively ? "Then again, an arrangement will have 
to be made with the Felten & Guilleaume Co. which 
has hitherto supplied the cables required by the Nuremberg 


Co., but in future the Berlin factory of the other partner 
in the agreement will most probibly meet all the require- 
ments in this direction. These and other matters will form 
the subject of further negotiation, and need not be again 
referred to in this place. 

It remains to be seen what the shareholders and the bond- 


-holders in each company will have to say in regard to the 


provisional agreement, details of which are lacking at the 
present time. In the first place, the new combination is 
proposed to be constituted as & private company partly for 
the purpose of effecting economies, including exemption 
from the payment of income-tax, but mainly because, as it 


is contended, of the simplicity of administration in this 


form. As a private company, however, the amalgamation 
will possess the disadvantage, from the point of view 
of shareholders and bondholders, that they will ap- 
parently lose control of the greater portion of , their 
property, as the company will not be compelled to 
publish balance-sheets, or detail the profits earned, or the- 
amounts written off for depreciation every year. The 
existing shareholders and bondholders would have to look to 
the original companies, as carried on in their attenuated 
form, for their dividends and interest payments respectively. 
Tt will be obvious that this particular point is of considerable 
importance, especially as the combination, with its enormous 
capital, will be the largest private company in Germany; but 
there is little doubt that the directors of both companies 
will be able to give satisfactory explanations which will con- 
vince both classes of proprietors of the wisdom of eanction- 
ing the projected amalgamation. The Schuckert Co., in 
particular, stands to gain by the combination, seeing that it 
obtains the support of the powerful banking syndicate of 
its intended partner, in addition to retaining the banks 
at its back at the present time. The question of 
the precedence of the financial supporters, which is said 
to have hindered the fusion of the A.E.G. and the Nuremberg 
Co., has apparently not arisen in the present case, or if it 
has it has been overcome, as both groups of banks will work 
together in harmony in the future. 

The formation of a second German combination cannot 
fail to be of special interest to British firms, who will recog- 
nise in the movement now proceeding in the Fatherland an 
attempt not only to improve the position of. affairs in that 
country, but also the forging of a more powerful weapon for 
meeting English competition in all parts of the world. The 
A.E.G., as the originator of the idea of amalgamating the 
German electrical industry, is said to be pleased at the turn 
of events, and the Stock Exchanges have cordially welcomed 
tbe combination by advancing the prices of the two com- 
panies concerned, and also of certain other electrical 
companies But the new amalgamation does not 
complete the list. There still remain the Lahmeyer 
Co. and the Helios Co., and these may, from the 
force of circumstances, either be compelled to amalgamate 
at an early date, or become associated with one or the other 
of the two combinations in question. Asone of these courses 
will probably be taken, we shall then have the heavy elec- 
trical engineering trade of Germany controlled by two or 
three groups, and it is easy to predict the final result in the 
form either of a trust or a working arrangement on a 
syndicate basis in the matter of prices and markete. It is 
well known how prejudicial to British firms the operation 
of the German iron and steel syndicates has been, and in the 
events which may be forthcoming in the Fatherland before 
long, the possibility exists of a repetition of those 
disastrous effects in relation to the electrical trade of this 


country. It is, indeed, a contingency which may have to 
be reckoned with—unless the combinations overreach 
themselves. 
f 
. In the autumn of 1901, the Finchley 
Finchley and 


Urban District Council adopted the high- 
handed course of cutting the overhead 
wires erected by the local Electric Light Company. The 
company contested the right of the Council to interfere with 
them, but at the trial of the action Mr. Justice Farwell 


Overhead Wires. 
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gave judgment against them, on the ground that the Council 
owned the fee simple of the road across which the wires were 
run and were justified in what they had done. This decision 
has now been reversed by the Court of Appeal, before the 
Mater of the Rolls and Lords Justices Romer and Cczens- 


Hardy, who were of opinion that the local authority became 


the owners of only so much of the space above and below a 
street ав was necessary for the ordinary use of the street ав а 


все, and granted an injunction restraining the Urban 


District Council from cutting or interfering with the com- 
pays wires. This result leaves the question of overhead 
wies in the position pointed out by us in our leading 
articles of September 20th and October 11th, 1901, viz., 
that suppliers of electricity without statutory powers are in а 
better position as to the employment of overhead wires than 
undertakers working under provisional orders. In the one 


case all that is necessary is to comply with the Board of Trade 


regulations for the safety of the public, and of the electric 
lines and works of the Postmaster-General or others, used 
fer telegraphic purposes, while in the other case the consent оѓ 
the local authorities must be obtained in accordance with the 
lith Section of the Electric Lighting Act of 1882. This 
anomaly ought to be redressed at once, as there can be no 
valid reason for subjecting statutory undertakers to dis- 
advantager, under which companies do not suffer who are 
supplying towns without provisional orders. The decision 


in the Finchley case confirms that of the Wandsworth con- 
test with the National Telephone Co., of which the Finchley 


Council ought to have been aware, and which should have 
prevented their reckless proceedings and the heavy cost to 
the ratepayers of trying to crush а small private company 
of whose proceedings they appeared to be jealous, This 


sabject is commented upon by our legal contributor in 
another colamn. 


А Story from Fulham.—And it came to pass, after а 
few years, that trouble again broke out in the land of the Fulhamites. 
It was in the fourth year of the reign of King Medhurst, that the 
Chief resigned his offive, and а new one had to be appointed in his 
stead. Оп а certain day the councillors of Fulham, noted for their 
wisdom and much learning, assembled in state to consider the 


mater and decide whom to beseech to favour them with his services, 


and the lot fell upon one, Chief Fuller, from the land (f Ayr. And 
it was known for many miles round that in future, next to the 
King, the land was to be controlled by Chief Fuller, of Fulham. 
Bat Fuller, who so ably governed the state of Ayr, felt fearful of 
certain fractious elements in the land of Fulham, and with a loud 
voice exclaimed that he would not be responsible for the peace of 
the people if that hor zontal element remained. At this the King 
was extremely wrotLful, and in his great anger he arose and 
denoanced Chief Faller, stamping his feet and tearing his ayr. 
And very hard words passed between them. The King denied that 
the afore-named elements were in any degree fractious, and he 
solemn)y declared that the land “ would suffer tremendously,” and 
his own "reputation would be seriously and injuriously affected " 
if they were done away with. He appealed to his councillors, 
with their great wisdom and much learning, to decide whether it 
were right for this new chief to be engaged to govern the land, 
or whether a new land should be found where he would be free 
from the aforesaid troubles. And he ended by beseeching his 
counei lors to leave the matter in his control fora time, and he 


would see that the trouble, which he declared to be due tothe 


shortcomings of a former chief, were remedied. Then they could 
invite some new chief to control their affairs. Or, as an after- 
thought, why not engage the High Preecst of Queen Anne's Gate 
to prepare a full report upon the whole matter. He would b» 
prepared to dig into his commission bags and pay half the fee if his 
most noble councillors would meet him half way. And a section 
(f the councillors favoured the idea. But after Chief Fuller had 
spoken another word in the ear « f the councillors, it was resolved 
that one learned in all that appertains to entropy and many of 
the other scientific problems of his day, should be asked to 
report, or nominate a ee expert. And the Council, in the 
presence of the King, decided that this was the course most 
likely to put an end to the squabble, and to such new expert they 
рау out of the municipal purse, provided by the people, 
one hundred and fifty golden guineas. The local records do declare 
that while the councillors were sitting to weigh this very serious 
vestion, the King made his voice heard in approval of remarks 
3 himself and the system for which he was said to be 
responsible,” | 


THE INFLUENCE OF ELECTRICAL DRIVING 
ON MACHINE SHOP PRACTICE. 


A GREAT deal has been written, from time to time, on the 
subject of the application of electric motors to machine-tool 
driving, generally with the object of showing the saving in 
cost which may be effected by this means. 

The losses in shafting and belting have been carefully 
measured in various typical engineering works, and from the 
tabulated data published there is no doubt that losses ranging 
from 50 per cent. to 80 per cent. of the total power generated 
аге not uncommon in works devoted to engineering products 
and managed by engineers, In works not so fortunately : 
placed, it may be not unreasonable to suppose that losses 
equal to, cr greater than, these occur. 

The latest serious contribution to the literature of the 
subject is a paper entitled “ The Requirements of Machine 
Tool Operation with Special Reference to the Motor Drive,” 
read before the New York Electrical Society on December 
17th last, by Mr. Charles Day, of the firm of Dodge & Day. 

That the subject of machine-tool driving is at the present 
time receiving special attention in America, is evidenced by 
the number of papers recently read before the American - 
Institution of Electrical Engineers on Methods of Motor 
Speed Control." 

Mr. Day's paper deals with the matter from the machine 
tool point of view, rather than from that of the motor, and 
he shows both clearly and forcefully the preponderating im- 
portance of tool steel in the modern shop, and contrasts 
present day conditions with those in vogue in pre-machine- 
tool times. 

" Long ago," he says, * when the blacksmith laboured 
over his anvil drawing out, lapping and re-drawing many 
times a bar of steel that was to result in a sword blade of 
remarkable strength and flexibility, his entire efforts were 
bent upon arriving at a job of perfection, no matter how long 
it took to reach the result. Time was а secondary con- 
sideration.” 

To-day ime is the all-important consideration. 

Mr. Day reminds us that, in the early days of machine 
shops, tool steel was of the crudest character, and Mushet’s 
discovery of air-hardening steel was not generally adopted or 
appreciated until years after it was made known. 

Even to-day, he says, in many machine shops no one can 
be found who understands anything of the cutting speeds of 
different brands of tool steel, and machine tools are ordered 
through a purchasing department, by men who do not under- 
stand the first thing about the requirements. 

„The tool steel is the keynote to the situation," says Mr. 
Day, and goes on to point out that carbon steel will give a 
fiver finish on steel than the air-hardening variety. For 
heavy roughing cuta, air-hardening steel, and the recent 
developments in the process of hardening, have been the 
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direct means of revolutionising old methods of machine tool 
design and so-called shop practice. To say of any new 
process or departure proposed in machine tools or methods, 
“it is not good practice," is generally considered quite а 
tufficient reason for its non-adoption ; in fact. the parrot-cry, 
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or shibboleth, good practice, too often stands in the way 
of progress. Е 

'The principle underlying the Taylor-White process, in 
which the hardening temperature is very much in excess of 
what was usual some little time ago, is shown in the curve, 
fig. 1. 
Si is seen that. after temperatures of 1,550? are reached, 
the cutting speeds fall off rapidly, and this, until the recent 
tests at the Bethlehem Steel Works, was looked upon as the 
critical temperature. The curve shows, however, the 


important and interesting fact that, on carrying the 


temperature beyond the “ breaking-down point,” the cutting 
speed values rise to about three times the former value. 
Either by oversight or design, the actual figures of cutting 
speeds are omitted from the curve. 

The comparison between steel treated in this way and 
Sheffield Mushet is given in the table below the curve. 

On the subject of motor drive there is little, if anything, 
that is new in the paper, this matter being more fully dealt 
with in the papers on “ Motor Speed Control" already 
referred to. 

In the early portion of the paper a diagram of coste and 
selling price is given which suggests one or two points not 
touched upon by the author. 

This diagram is reproduced in fig. 2. It will be noticed 
that the total cost of a product is divided up into two 
sections, viz., prime cost and selling expense, these sections 
being further divided and sub-divided. It is only by 
plotting out such diagrams as this that one can see where, 
and to what extent, the costa can be reduced. 

When one consults a specialist in connection with any of 
the ills that human nature is heir to, the specialist, as a rule, 
has eyes only for the particular ill in which he specialises, and 
may ignore, because he overlooks, a more serious malady 
from which the patient may be suffering. Similarly, in con- 
Bidering engineering questions, one is apt, as Mr. Day 
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pertinently points out, to attach the greatest importance to 
the special detail in which he is most interested— say, the 
motor drive—so that “its true position in tbe general 
scheme is entirely lost sight of." To make use of the /w 
quoque retort, it might be asked, And what of the tool steel 
specialist ? Does he accurately sum up the matter when he 
Says, the tool steel is the keynote to the situation?“ 
Probably & combination of the two—the motor drive and 
the tool steel—would sound the true note more nearly. 

Looking, in the light of our opening remarks, at the 
diagram, fig. 2, from the point of view of economy of power 
by the introduction of electrical driving, what can be said 
from the electrical engineer’s point of view ? 

Granted that 50 per cent. of the total power is wasted in 
the shafcing and belting, an economy of, say, 30 per cent. 
might be effected by the adoption of individual motor 
driving. This sounds promising. But а close examination 
of the chart shows that the percentage cost of fuel is so 
small that, even if the whole cost of it were saved, if this 
were the only advantage of motor driving, it would not pay 
the owner to consider it fora moment, The cost of interest 
and depreciation on the motor equipment would more than 
wipe out all the saving effected in fue] consumption, and he 
would be worse off than before. | 


[4 


But is this all? If it were, the prospects of machine-tool 
driving by motors would be far from rosy. 

The fact is, however, that for work of this kind the 
saving in fuel is insignificant as compared with the increased 
turnover, or output, due to the more perfect s control 
possible with electric motors as against the old-fashioned 
belted step-cone method. 

It is useless to introduce new varieties of tool steel which 
make high-cutting speeds possible if these speeds cannot be 
used owing to the restrictions imposed by the method of 
driving the tool. 

To take an example, using data given in Mr. Day’s paper. 
A Lodge & Shipley belt-driven reducing lathe is shown 
taking a cut 3 in. deep with т; in. feed at 50 ft. per minute. 
The material is 50 C. steel. 

Now, if the small cone gives a cutting speed of 55 ft. per 
minute and the intermediate one 45, the latter would 
probably be used, causing a loss of 11 per cent. in the time 
taken to complete the turning. On the other hand, with a 
motor-driven lathe with shunt field control, the exact speed 
could be obtained and the work expedited. 

In turning a flat surface, the lathe-speed must be set to 
suit the fastest speed of the work, which ig, of course, the 
outer edge; so that as the tool approaches the centre, the 
cutting speed is decreasing all the time. - 

With a motor drive, properly arranged, the machine speed 
can be varied to suit the varying speed of the cutting 
surface, and so the time required can be very considerably 
reduced. 

In practice it is found that an all-round increase in output 


of 30 per cent. can be obtained from a given machine shop 


by a carefully-designed system of motor driving. In some 
cases this figure might, no doubt, be increased. This 
increased output far outweighs any question of fuel economy, 
as it means increased profits, шару of the standing charge 
costa being quite unaffected. 

The influence of electrical driving, then, on machine shop 
practice is greater than might at first sight appear. It 
permits of the use of high-speed cutting tool steel, it enables 
this and the machines to be worked at their limits, it reduces 
shafting and gearing, and obviates any necessity for the 
stereotyped arrangement of tools parallel to driving shafte, 
thus permitting a more economical use of space and a better 
distribution of the machinery, and it gives the men a better 
control over their work. 

But it is necessary in planning any system of motor 
driving to carefully study the requirements of each machine, 
and on this point we are in agreement with Mr. Day. It is 
scarcely necessary to point out that these remarks do not 
apply to other classes of work, in many of which the cost of 
power forms a very much higher percentage of the total 
costs. | 


SOME STATION NOTES. 


Tux Newcastle Local Section of the Inst. Е.Е. has recently 
been entertained by a contribution from Mr. Turnbull. His 
paper cousists of a record of notes made whilst asleep. The 
author доев not say what period of time the notes cover, but 
as some of the things he has dreamt about, and now epripgs 
suddenly upon the world, have been common knowledge for 
years, it is obvious that Mr. Turnbull’s sleep has been some- 
thing more than a siesta. 

That he should have invented during his somnolence a 
card system of keeping records is а proof, if proof be needed, 
that transference of thought takes place between the waking 
and the sleeping. 

The controversies on & decimal coinage system seem to 
have filtered through to dreamland and produced an extra- 
ordinary effect on the mind of the sleeper, who, on waking, 
proceeds to show at some length that 68. 8d. is 0°332 of a 
pound; and, having arrived at this remarkable solution, 
takes up the ordinary 10-in. slide rule and demonstrates the 
facility with which it may be used in combination with the 
mnemonic system of calculation described, to work out 
problems in English coinage. We think that some of the 
junior assistants in the estimating departments of electrical 
firms on Tyneside could. show him how, to arrive at the 
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decimal equivalent of 68. 8d. with one motion of the slide, 
but the result would not be 332 | ' 

Ав to the card system, Mr. Turnbull need only go to one 
of the well-known manufacturers of filing systems, such as 
have been in use for many years, to see the whole thing cut 
and dried yes, and printed! Among the many standard 
forms, and he is a stickler for standardisation, he would be 
able to find more than sufficient to meet his wants. 

Bat card systems, and mental arithmetic, are but the Лога 
d'rurres, the foretaste, во to speak, of better things to 
follow. 

One of the problems that have exercised the minds of 
engineers for years past, is how to deal with the peak of the 
station-load curve. Another, which is still taxing the 
brains of inventors, is the evolution of the gas turbine. 

It is one of the most extraordinary things in engineering 
that the solutions of what are seemingly insoluble problems 
are often lying before us, staring us in the face, almost 
asking to be taken up. They seem so perfectly obvious 
afterwards, that it is a matter for wonder how they could 
have been overlooked so long. 

„The peak!” What worry and anxiety it has caused 
the station engineer ; what numerous and complex systems 
of charging it has given rise to, including the famous 


— 


— 


Тнв Sxy-Rocket Peak LOAD PLAN r. 


marimum denand system, the system which we overheard 
in & railway carriage the other day, described as one in 
which you spend ten pounds to save one; and what 
volumes bave been written on it! »The peak "— why, it's 
almost a nightmare—or, let ua say, has been.“ | 

For Mr. Turnbull has solved the problem. In his 
dream (was it a nightmare after all?) his dynamos, on 
coming to the peak, refused to tackle it; they were over- 
loaded already, and could not do another ampere; in short, 
they jibbed.” Something had to go; the peak would not 
shift; so, shutting his eyes, he awaited the inevitable crash. 
„Puff, puff "—what was that? —A despised, superseded loco- 
motive from the Newcastle-Tynemouth branch line, panting 
towards the open sea, there to drown its griefs and end its 
days. It was but the work of a moment to head the loco- 
motive towards the peak, and then to hitch the dynamo to 
it.“ Pulling itself together with one supreme effort, it 
steadily dragged the dynamo over the peak. 

* The scene was changed." It was a gas-driven generating 
station. 

The chief sat at his desk, deep in thought. Before him 
lay a numerously signed complaint as to tbe noise from the 
exhaust, and a threat of legal proceedings. 

Suddenly an inspiration comes to him. Why not replace 
the silencers (so-called) by turbines, and so convert wasteful 
noise into silent power ? | 

Aussitof dit, aussitót fait, The turbines are put in, and 
the nuisance ceases, But that is not all. The turbines, 
generating power by the pressure of the waste gases, are 
geared to the gas engines, f and as the turbine power increases 


* “Peak Load Plant.—In many stations the load may be divided 
into two parts—long-hour load and peak le ad. In certain cases 
increase of output does nothing to lengthen the hours of load. It 
may even make the load factor worse. Hence it seems that stations 
should put down two kinds of plant—long-honr plant and peak- 
load plant. I believe that if a locomotive could be hitched on to 
a dynamo, we would get a combination which would give out 
some 500 Kw. at an abnormally low capital cost, and without any 
extraordinarily large consumption of coal, and without heavy stand- 
by losses." 

ү “It is to be noted also that turbines might be run off the 
exhaust of gas engines, as they would probably prove better 
silencers than the present exhaust box. Furthermore, the turbines 
might either be geared to their engines, or else they might run 
separate dynamos.” 


"methods of an earlier time. 


proportionately with that of the engines, the “ peak ” becomes 
mere child’s-play to them. 
Most men would have patented epoch-making ideas of this 


.kind, and sold the patents to a syndicate. Not so Mr. 


Turnbull. Like Hughes, who gave the microphone to the 
world, so Mr. Turnbull presents these momentons solutions 
in а modest paper read before the Newcastle Section. 

Newoastle must be proud, indeed, to have been the 
scene of so great an act of magnanimity. 


—— ————— 


"WHO INVENTED THE MICROPHONE?" 


* DECISION in the Berliner Case has, for some years past, 
been & recurrent heading in the columns of our trans- 
Atlantic contemporaries. On the 16th ult. the United States 
Circuit Court of Appeals for the First Circuit delivered their 
decision in the latest (and probably the last) issue in which 
the patent has been tried. The judgment is an able expo- 
sition of scientific facte, of much interest to English 
scientists, and places American judges on patent cases in a 
very favourable light. But before considering this judgment, 


it may be well to recall the various stages of litigation which 


have made Berliner “ decisions" so familiar a heading, and 
The Berliner Case," almost as frequently mentioned in the 
Courts of the United States as the celebrated case of 
* Jarndyce v. Jarndyce,” which satirised our Chancery 
A caveat describing Berliner’s 
invention was filed on April 14th, 1877, and the application 
for the patent on June 4th of the same year. ‘Interferences ” 
in the Patent Office delayed the issuance of the patent 
until November 17th, 1891. The owners claimed that it 
covered the essential principle of all existing telephone 
transmitters. Others interested in telephonic affairs, instead 
of contesting the patent on its merits, suggested that 
the existence of the patent was against public policy, and 
instigated the Attorney-Gencral to bring a suit against the 
owners for the purpose of declaring the patent invalid. The 
Court of First Instance, presided over by Judge Carpenter, 
decided that the representatives of the inventor were respon- 
sible for the delay which had taken place in the Patent 
Office, and declared the patent invalid. This extraordinary 
verdict was assumed to bave some political complexion, 
and was certainly against the weight of evidence. It 
was reversed by the United States Supreme Court, who 
declared the patent to be valid for all it might be worth. Its 
merits were the subject of consideration before the Circuit 
Court of Boston on November 7th, 1899, and on February 
27th, 1901, Judge Brown declared that the patent was void 
for want of patentable invention, and the defendants, whose 
apparatus was alleged to infringe the patent, owed nothing to 


Berliner. An appeal against this judgment was immediately 


instituted, and it is the decision on this appeal which has 
now been given. Once again the patent is.held to be valid, 
and once again it is held that no infringement has been 
made. The patent is valid, but limited to the use of the 
particular form described - metallic electrodes— which are, of 
course, not used in practical transmitters. Three judges 
constituted the Court, their names being Colt, Putnam and 
Aldrich, and their opinion is said to have been written by 
the first named. It is an able, admirably impartial review 
of the history of telephone transmitters in relation to science 
and patent law. It indicates the tendency in the higher 
Courts of the United States to decide patent cases rather on 
the broad grounds of the inventor’s conception than on the 
narrow grounds of the instrumentalities patented. ‘The real 
question at issue in the case was, Who invented the micro- 
phone?" And the United States judges have answered the : 
question in the way in which the scientific world (old and new) 
had already answered it. Hughes invented the microphone, 
say the United States judges, but they say it in perhaps a 
far more complete way than it has been said in before. 
Berliner's claim to the invention of the microphone rests on 
his having applied for his patent a year before llughes's 
discovery, and iu that patent described the variation 
in resistance due to variation in pressure, illustrated 
the well-known disc and ball “electrodes in con- 
stant contact,” and claimed “the method of producing 
t E 
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in a circuit undulations similar in form to sound waves by 
causing the sound waves to vary the pressure," between the 
electrodes, ** and thereby increase and diminish the resistance 
of the circuit," It is the function of the microphone to 
vary the resistance by greater or less intimacy of contact. 
Hence the claim of Berliner to priority and protection. But 
the judges have gone deeper. They hold that microphonic 
action is not obtained by the resistance between two elec- 
trodes in constant contact. They quote from Hughes's 
paper to the Royal Society. They adopt his view that 
microphonic action requires a loose or light contact, and that 
the requirement was not met in Berliner's contrivance or 
description, and they apply to Berliner the test previously 
applied to Reis. Our inquiry," they say, is not whether 
the Berliner instrament became a microphone when 
properly adjusted, but whether Berliner first discovered the 
microphonic way of varying resistance, and made it known 
to the world in his caveat.” As we have already shown, 
their inquiry leads them to the conclusion that Berliner did 
not discover the microphonic way of varying resistance, but 
that Hughes did. | 
It is impossible to read this latest judgment on telephone 
transmitters without recalling the controversy between 
Edison and Hughes, when the latter published his discovery 


and the former claimed it to have been included in his tele- 


phone transmitter. It is interesting, too, to compare con- 
temporary comments on this controversy with the conclusions 
of the United States Judges 25 years later. It appears to 
us,” we said in our issue of July 1st, 1878, that Mr. Edison, 
though very nearly discovering the full significance of the 
microphone, did not do so. He explained the real nature of 
the property which he had found wo exist in carbon 
to be a diminution of resistance in the mass of the material. 
The discovery of the microphone limita it to an effect of the 
surfaces of contact. . . .. Thus it is that Prof. Hughes's 
discovery explains the true action of Edison's telephone, 
which is indeed a form, but в disguised form, of tbe micro- 
hone." 

i Attbis period the existence of another Richmond in the 
field was not known, Berliner's patent not having been 
issued and his claims not publicly put forward. Now that 
they have been judicially investigated, the Judges, in the 
course of their review of telephonic transmitter inventions, 
say, * Bell had supplied the current" (alluding to his 
battery transmission) *and had shown that it could be 
utilised by varying the resistance in a battery circuit, and 
what remained was to devise a better way of varying the 
resistance than was pointed out by Bell. This problem was 
solved by two discoveries, which are now embodied in every 
commercial telephone transmitter. 'l'he first was the discovery 
of the peculiar properties of carbon in varying electrical 
resistance, and the second was the discovery of the remark- 
able effecta of sound waves in varying resistance at a loose 
contact between solid electrodes.” Edison, they find, made 
the first discovery, and Hughes made the second. 

Presumably the share of Clerac in discovering the peculiar 
properties of carbon in varying resistance was not brought 
before the Court, and in mentioning it now, for the sake of 
historic accuracy, we have no desire to detract from the credit 
due to Edison, for, next to the recognition of Hughes, the 
value of Edison's contribution to telephonic inventions is 
the most striking feature of the record before us. "There is 
one important difference, and one only, between the commercial 
form of Edison's patent of 1878 illustrated in the judg- 
ment, and the commercial form of telephone transmitter 
used to-day. The carbon chamber, instead of being filled 
with a lozenge of plastic unelastic carbon, is filled with 
numerous detached particles, elastic in tbe mass, and per- 
forming the functions of a multitude of microphones by the 
variation of resistances in innumerable loose contacts. As 
designed, the Edison carbon transmitter did not in fact 
realise the inventor's theory, because the variable resistance 
was unelastic. But Edison made the most effective form, 
nnd when “the true action of Edison's telephone" was 
explained by ITughes's discovery, its improvement naturally 
followed. 

In recalling а controversy, one of the participants in 
which is unhappily no more, it is but right to express our 
belief that the true nature of the facta was eventually 
recognised by both sides, and that Edison fully appreciated 


the independence and the valne of that discovery of 
Hughes, which United States judges have now proclaimed. 


CORRESPONDENCE. 


Fuel Value of Refuse. 


I noticed in your issue of 6th inst. an article by Mr. 
W. Н. Booth on the Fuel Value of Refuse," which, in my 
opinion, would have had more value had that gentleman 
taken the trouble to acquaint himself accurately with those 
matters which he criticises therein. He says: Having 
seen Shoreditch and its high hen roost full of 
thermal storage vessels." 

As а matter of fact, there is but one thermal storage 
vessel at Shoreditch, and that is used less as a thermal 
storage vessel than as a feed-water heater and purifier, which 
functions it fulfils admirably. 

Again, he suggests tbat if in Shoreditch a flat rate of 2d. 
per unit were charged for current used for power purposes, 
many little users would take such a supply of energy. 

Again, I would remark tbat if he had only taken the most 
ordinary trouble to ascertain what was done in Shoreditch, 
he would find that 2d. per unit is actually the maximum 
Fans for electricity supplied for power purposes in that 

istrict. : | 


Westminster, February 10th, 1903. 


E. Manville. 


Mercury Vapour Lamp. 


І have pleasure in enclosing you а copy of my Patent No. 
4,261 of 1896, taken out with regard to above. 

At the time of my invention, I had not heard of any lamp 
being made on this principle, and I was led to experiment in 


this direction by observing the brilliant spark obtained when 


using the mercury brake. I found the brilliancy was due to 
mercury vapour. I then placed some mercury in a vacuum 
tube, and found I obtained а most brilliant light. I usually 
employed a small transformer to take the current of the 
City circuit at 100 volts, and increased the pressure to about 
2,000, but after starting, when the vapour became a con- 
ductor, of course, the pressure might be considerably reduced. 

The lamp makers seemed to consider the necessity of 
altering the pressure in starting the lamp too complicated, 
and nobody seemed to care to take the matter up, thus 
leaving it for an American company to introduce. 

I have come to the conclusion that the Americans are the 


. only people of enterprise in the electrical world, and that an 


inventor who has anything absolutely new, is more likely to 
get his invention examined and eventually taken up in that 


direction, than in any other. Of course, the British public 


bave then to pay the price. 
І may mention that having become tired of waiting, and 
paying the annual fees on a patent which nobody seemed to 


want, I allowed the patent to lapse, so that a mercury lamp 


can be made free of royalty by all. 
London, February 4th, 1903. 


H. J. Dowsing. 


Motor-Car Regulations. 


While the control of motor-car speeds is still under 
discussion, may I call attention to the excellent effect pro- 
duced by the enforcement of tlie * rule of the гова” at sea, 
in the prevention of collisions, and consequent loss of life 
and damage to property. | 

No amount of bye-laws or policemen can control motor- 
cars, nor is it right to differentiate between them and other 
items of traffic. The butcher’s cart, the bicycle, the motor- 
car, and the pedestrian are all equal in the eyes of the law, 
and must be treated as such. No one section may be per- 
secuted or treated as suspects, but each individual, of what- 
ever class, must be held individually responsible, and the 
penalties should be severe. Loss of life should be treated as 
manslaughter. | 
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The “rules of the road” above referred to resolve them- 
selves into three simple principles :— 


1. The faster-moving vessel must under all circumstances 


get out of the way of the slower and less manageable. 

2. All vessels passing each other must do so on the 
correct side—viz., to the right in meeting, and to the left 
in overtaking. | 

8. Special rnles for narrow channels. 

These rules, if adapted for road work, would stand :— 

1. Identical in every respect as for marine work. 

2, The same, reversing the passing sides. 

3. If any vehicle exceeds the speed of 8 miles au hour in 
the streets of villages or towns, or 4 miles an hour on all 
main road crossings, such vehicle to be held responsible for 
any accident that may arise; in the case of bye-ways, each 
vehicle to be held responsible on emerging on to the high 
road. 

All statutory speed limita to be abolished. 

All vehicles that are capable of exceeding 10 miles an 
hours to be numbered and registered, such number to be 
proportionate in size to the speed attainable and to be legible 
on the lamps at night. 

All transgressions of the above bye-laws should place the 
offender ipso facto in the wrong. 

A scale of penalties should be drawn up on a rather sevcre 
basis, applicable to the whole kingdom, leaving no option to 
the magistrates but to inflict them on approved evidence, 
and in the course of a few months the vast majority of 
drivers would exercise reasonable care and caution, and the 
few scorchers that make some roads a terror would very soon 
have to smart for their fun. 

Any wilful obstraction can be dealt with under the existing 
aw. 

Hooters and whistles for frightening people out of the 
roadway should be discouraged, as it is tbe duty of any 
vehicle to slow down if there is any obstruction. 

I am persuaded that the above lines are the only ones 
possible for securing the interests of all parties and doing 
away with the sore feeling which at present exists in the 
minds of a large portion of the public. 

Equality. 


— — —.— .. —— a 


Country House Lighting. 


Having bad some little experience in the use of accumu- 
lators, and seen many in use at the houses of my friends, I 
wish to call the attention of the profession to certain points 
which it seems to me are too generally neglected. I allude 
to tbe prevalent under-supply of accumulator power, and to 
= bad arrangements for charging. I will take these in 
order :— 

1. The amount of accumulator power required. In order 
to keep accumulators in perfect order, it is necessary that 
they should not be unduly overcharged or unduly exhausted. 
The first gradually converts the lead grids into oxide and 
makes them rotten, the latter misuse causes them to buckle 
and prematurely to decay. 

Having regard to the fact that the usual ligures given in 
vendors' books relate to brand-new accumulators, and that 
the working figures will usually be less; also to the fact 
that most gentlemen in country houses in the summer 
prefer not to run the engines more than twice or thrice a 
week, I would suggest that for every candle-power of lamps 
installed (I do not mean practically used), power shonld be 
provided to burn for nine hours. This will give an ample 
margin, but not too large a margin, and will enable the 
exigencies of a ball or dinner to be easily met. If this 
figure is adopted, taking 4 watts to the candle, we shall 
require to provide 36 watt-hours of accumulator for each 
candle- power. So far as I can ascertain, the cost price of 
accumulators will be about 1d. per watt-hour of storage 
capacity. Thus, then, for a small installation, say, of 1,000 
candle-power, we should require to spend on accumulators 
36,000d. = £150, or 38. per installed candle. I tind, how- 
ever, that engineers do not usually allow this figure. They 
are too mach afraid of frightening clients. Not being myself 
connected with electricity in any trade way, but treating 
the matter solely from в consumer's point of view, I would 
entreat my brother engineers not to be afraid to tell the 


consumer the truth. It will be far better in the long run. 
If you deceive him, or give him an inadequate plant, it is 
certain that, in order to have it renewed, he will go else- 
where.. I should like very much to see the figures I have 
suggested corrected and criticised by those who are ex- 
perienced in the business, 

2. The next point I wish to emphasiee is the use of low 
voltages. The advantages of this plan are: — (4) That you 
сап have а slow--uoning dynamo and thus avoid heating. 
It is true that, being large, it costs a little more, but this is 
more than counterbalanced by saving in wear. (b) The 
sparking at the brushes is much less. In fact, with 50 volte, 
if the commutators are occasionally smoothed off with fine 
sandpaper, you never have any sparking to speak of. 
(c) There is less danger from bad insulation. I admit that 
your wires and mains must be bigger, but this is an absolute 


advantage. The small single-wire leads too often employed 
аге a constant source of trouble by breakage. 1 would thus 
earnestly plead for liberality in wiring. 

8. The next point I would urge for country house lighting 
is the use of small lamps. I am aware that in point of 
theoretical economy big lamps are better than small ones, 
but in practice ten 5-c.P. lamps light & room better than 
four 16-c.P. And the reason is that the eye can bear to look 
at very small lamps without ground glass shades; they look 
like that most beautiful of all lights, the old-fashioned naked 
candle, under the light of which our ancestors used to dance 
and dine. Nothing is more beautiful than an old-fashioned 
chandelier fitted with small lamps—not one of the modern 
hedvy concerns, but one on the Venetian plan, designed upon 
the model of a cobweb sparkling with drops of dew. 
Diamonds also never show at all except under naked Jamps. 
Under frosted glass they look like bits of glass. 

4. The fourth point is to avoid giving too much light. I 
have seen nice country houses quite spoiled by the intro- 
duction of too much light. In certain places, as a salon 
or billiard room, considerable illumination is desirable; but 
many rooms, such as studies, or halls, or corridors, have 
their romance quite spoiled by glaring lights in glass 
trumpets. 

5. The last point to which I would draw attention is the 
destructive mode employed at present to enable lights to be 
run while charging is going on, by cutting ont part of the 
accumulators. I need not insist on the fatal results to the 
accumulators, every engineer knows them. The alternative 
is one proposed by Sir David Salomons, years ago, and now 
apparently forgotten, viz.,to insert five unpasted resistance 
cells, for every 27 cells employed, and to send the house 
current though them in series with the accumulators, while 
the dynamo is switched on to the accumulator terminals. 
He describes in his book very complicated automatic switch- 
ing coutrivances which, though complicated, have been 
at work at his house for years with perfect success. As, 
however, we are not all possessed of large fortunes, permit 
me to conclude by describing a small apparatus designed for 
my own installations, which works very well. It is a semi- 
automatic tumbler switch, with arms dipping into mercury. 
The sketch, fig. 1, will make it clear. Е is an electro- 
magnet, round which the current from the dynamo is driven 
when the dynamo is switched on to the accumulators; r is an 
armature working on pivots at d, which is held up by 
attraction, but which, when the current ceases, falls away. 
There are five mercury cups, a, b, с, d,e. a is connected 
to the positive dynamo terminal, b to the positive end of the 
accumulators, c and e to the positive house main, d to one 
end of the resistance cells, the other end of which joins the 
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positive end of the accumulators, as shown in the following 
diagram, fig. 2. A 10-volt lamp is put on to the terminals of 
the five resistance cells, or a bigger lamp, if more are used. Of 
course, a less or greater number of resistance cells can be 
used, but 5 to 27 answers the usual charging conditions. 


в с, Resistance cells. 


ac, Aocumulator cells. 


Еа. 2. 


At first, when the charging begins, two resistance cells will 
pe enough. As it proceeds, the whole five may gradually be 
switched in. 

The mode of using the apparatus is as follows :—W hen 
the dynamo is at rest the armature F falls over, and b is 
united toc. The house is thus lit from the terminals of 
the accumulators. If the dynamo is run, as soon as the 
voltage is sufficient, F is raised by hand, so as to disconnect 
b and с, and to switch b on to a and e on to d. The 
dynamo is thus put on to the ends of the accumulators, and 
a current begins to run, which holds r in its place. At the 
same time the house is now switched on to one end of the 
accumulators and the other end of the resistance, and the 
proper voltage is thus secured without any switching out 
of the accumulator cells. Тһе resistance lamp at 
once is lit. The honse-current, of course, charges the 
resistance cells, but as they have no paste, only a very thin 
coating of oxides is formed on them. If by any chance a 
belt breaks or the dynamo current falls below a certain 
figure, the armature F falls away and the current is broken, 
and can only be renewed by theengineer. At the same time, 
however, in falling, the head к makes contact with an elec- 
tric bell circuit that warns him something has gone wrong. I 
think this cutting-off of the dynamo once and for all in case 
of a breakdown, better than the rick-rock in-and-out system 
which puts it on again when the voltage has again risen to 
the proper quantity. A failure of the current ought not 
to be automatically condoned, but ought at once to be 
brought to the notice of the person in charge. The system 
also has the great advantage of simplicity. Of course when 
he stops the engine purposely the same result occurs, the 
resistance is cut out. The charge which the resistance cells 
have received then gradually expends itself on the 10-volt lamp, 
which burns for a time and then dies down and is gradually 
extinguished. This prevents further formation of the resist- 
ance grids. The action is so instantaneous that in my 
installation you can only just see a wink for an instant, the 
voltage of the house lamps being just the same as before. 

The waste of electricity is small, as it only occurs when 
the house lights are on and the engine also running. 

I offer this plan to the profession for what it is worth— 
it acts well and is not the subject of any patente. 


Henry Cunynghame. 


Charges for Electrical Energy. 


Your correspondent “ G.” observes that I am ignorant of 
all that bas ever been written on this subject, that what I 
myself have written is ancient history, that my conjectures 
are valueless, my analogies wrong, that the tenor of my 
article is irresponsible, that I raise quibbles and have no 
grasp of the subject, tuat I indulge in empty platitudes and 
wild guesses, am neither practical nor experienced, and that I 
have contributed a string of disjointed opinions devoid of 
either logic or intelligence. 


It is by surrounding his arguments with this wall of polite- 
ners that **G." seeks to convince your readers that the 
position of the maximum demand system is unassailable. 

Strong arguments do not usually need such fortification. 

'l'here is nothing disastrous in the records of the Burnley 
undertaking, as a reference to the figures will show, and 
there were doubtless many causes that contributed to the 
temporary reduction in output independent of the change 
from maximum demand to flat rate. For example, the facts 
quoted by '*G." might be used to show that there were 
probably more than an average number of hours of sunlight 
during the period in question, and no progress would be 
made by arguing around an individual instance of this kind. 

I did not state that the charge to the consumer cannot be 
based upon the cost of production—which would be absurd— 
but that it cannot only be based upon that; the cost of 
production necessarily being the chief factor in fixing the 
gelling price under any &ystem. 

The problem is quite easy when you consider the con- 
gumers ав а whole, and the complications and difficulties 
only arise when you consider them individually. 

The flat rate is calculated to provide a profit on the 
total turnover, whereas the maximum demand. system aims at 
making a profit ont of each individual consumer, and though 
this system is admittedly perfect in /Aeory, it is, in my opinion, 
unsatisfactory in practice, the proof of which lies in the fact 


that it has been tried and found wanting in numerous towns 


in England, or why is the alternative flat rate now offered in 
80 many cases ? | 

There is nothing whatever complicated in the theory of 
the maximum demand system except to the lay mind, but as 
I stated in my article, it is exceedingly complicated fo operate, 
and I am not surprised to learn that the farther complication 
of its operation in conjunction with a time switch exists only 
in the minds of electrical men; that it may remain there 
is a consummation most devoutly to be wished. 

In any case, the mere fact that a change is contemplated 
is only additional evidence that the maximum demand system 
as now operated is found to be undesirable. 

If a product costs threepence to produce, I cannot see 
that any great amount of mental exercise is necessary in 
determining the price at which it must be sold in order to 
provide a fair average profit, and why that straightforward 
problem should lead to the complexity of differential rates, 
I also fail to see. 

Your correspondent winds up by saying that the majority 
of engineers in this country are not responsible for the 
conduct of the business under their charge, and that they are 
in need of logical and intelligent instruction" on the 
subject of “ economics,” which he goes about the country 
giving them, and in order to prove to your readers that he is 
both “ logical and intelligent," he adopts the peculiar course 
of hiding himself behind the letter G.“ in order to fire off 
a volley of unsubstantiated abuse, which, mixed with a few 
adjectives, would do credit to the oldest inhabitant of {a 
London cab rank. 

It is perfectly clear from the tone of his letter that G.“ 
is not disinterested, and it is therefore possible that he has 
been tempted to write against his own convictions. 


| Chas. O. Bastian. 
London, February 17th, 1903. 


Electrolytic Meters. 


Without wishing to cast any reflection of doubt upon the 
figures and curves sent to you by “ Electron," we cannot 
help expressing our regret that he should have adopted a 
nom de plume. His results are no doubt accurate for the 
particular meter that he has tested, and that being so, we 
fail to see any reason for his being unwilling to reveal his 
identity and allowing us the opportunity of showing him to 
what the сиот! drop in volts is due; this may” be 
through damage to the electrodes, a bad coutact, or some 
more obseure reason that we cannot determine without 
examining the instrument. This he must acknowledge is 
fair, and that we cannot reasonably be expected to defend 
even the »ormal performance of our old 10-amp. meters is 
evident from the fact that those we are now manufacturing 
have double the platinum surface that we provided hitherto, 
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and we have made this change because we ourselves were 
dissatisfied. 

In the curve, however, the rapid rise from two to three 
volts and the gradual increase thereafter indicates the 
presence of a “ nigger,” whose whereabouts we are sorry we 
have no means of investigating, owing to the anonymity of 
your correspondent ; but, under any circumstances, he will 
find that the volt drop decreases materially as the electrolyte 
“ ages,” and it is possible that he has not tried this, More- 
over, if the volt drop is materially decreased by the addition 
of acid, that would prove that he has not put in the correct 
quantity to commence with, and writing in the dark we can 
give him no further hints. | 

That the voltage curve for a 2}-amp. meter is almost 
identical with that shown in the abnormal diagram, is an 
absolute misstatement, and we are afraid that ** Electron," 
without intending to be unfair, has jumped at the conclusion 
and not actually tested a 21-amp. meter. 

By his own showing, moreover, the drop would only just 
exceed З volts at full load, and every engineer knows that a 
meter i8 very seldom worked under those conditions in 
practice, though temporarily it may be heavily overloaded. 

We would remind “Electron” that this discussion is 


hinged entirely on small size meters, and in these 200-volt 


days а 10-amp. consumer means fully 70 8-C. P. lamps all 
alight at once, so that the result of a test on a smaller meter 
would have been more to the point, though our larger meters 
are eminently suitable for motor circuits, where the volt drop 
is of less importance. Р 

Finally, we must point out that your correspondent ів not 
quite consistent, because in the same sentence he both 
praises the accuracy of the Bastian meter and deprecates its 
* efficiency." 

Surely accurary is the all-important factor in the efficiency 
of & meter, and unless the accuracy of any two is identical, 
their respective efficiencies cannot be compared by ascer- 
taining the energy that is absorbed in their operation. 

We contend that, unless a meter is uniformly accurate 
throughont its range, it is inefficient and untrustworthy, and 
on this view we base our contention that the Bastian meter 
is the only efficient meter on the market for small con- 
sumers of continuous current. 


Can “Electron” define the efficiency of a meter that 


refuses to start with an 8-С.р, lamp? 
| The Bastian Meter Co., Ltd. 
Снав. O. Bastian, Managing Director. 


London, February 17th, 1903. 


Will you allow me to confirm the statements of your 
correspondent © Electron of last week's issue. 
The enclosed curve is the result of a test I have made on 


AMPERES . 


а Bastian meter, and at its full load, which was 10 amps., 
there was a voltage drop in the meter of 5'5 volts. 

Looking at this from the point of view of an average 
consumer—his bill is 5*5 per cent. more than it should be 
for the light. he gets as energy, besides having to put up 
with his lamps burning dull when he has them all on, by 
reason of the enormous drop in the meter. 


The Bastian meter may be, as is claimed for it, дева 
accurate,” but this is surely no reason why a consumer 
should have to pay 5 per cent. of his bill simply for the 
metering of his supply and get bad light in the bargain. 

| Glimmer. 
February 17th, 1908. 


The Wiring of Buildings. 


Mautby Hill's suggestion is good, but I think it is more 
the duty of the supply authority to employ a thoroughly 
practioal electrician to do the work that is in many cases 
done by pupil assistants, commonly called “inspectors.” It 
is obvious that these assistants, mostly due to their inex- 
perience, cannot reason out faults other than those directly 
pointed out to them. A suggestion which I should like to 
make is, that the supply authority make more frequent 
periodical tests and inspections of consumers’ installations, 
especially on certain of the tubing systems. If this is done 
we may be able in time to do away with what seems to 
have been an unforeseen ** death trap.” "M 
©. Н. Bell-Jaquin. 


In answer to your correspondent ** Foreman," I can quite 
endorse the remarks made by Mr. Н. Lea and others. Damp 
atmospheric conditions have a decidedly bad effect on in- 
stallations, especially new jobs ; but the inspector cannot be 
expected to test jobs on fine days only, any more than a 
shipping company can be expected to teke a boat that has 
been built for fine weather sailing, as both, in practice, have 
to withstand the most wretched weather conditions. The 
only remedy, therefore, is for the contraetor to make his 
installation to pass on a wet day. 

Until there is a decided improvement in class of material 
and workmanship, installationg will continue to be affected, 
and contractors to plead the excuse of dampness in buildings. 
There are a few points that must be observed by contractors 
if they wish to secure a good test. A good class of wire 
must be used, not wire with small covering of rubber and 
plenty of braiding, which acts as a retainer of moisture 
gathered in piping, but rather the other way. Care must be 
taken by workmen to strip this outer covering well back off 


. terminals. Slate bases, unless bushed with ebonite, are an 


absolute failure when testing is going on ; they are not only 
responsible for a low earth test, but are liable to cause a great 
amountof trouble by insufficient resistance between poles of the 
main switch. I was testing a job recently which proved to 
be low, and naturally I turned off the main switch ; but the 
fault was still shown on the instrument, which caused me to 
disconnect the company's main cut-outs and meter, thinking, 
as pointed out by Mr. H. Lea, it might be on these; but 
when this had been done, the fault was still on, so, know- 
ing the faulty nature of slate, I had the main switch 
removed, and the fault was immediately cut off. Now, 
natnrally, one would have been led to condemn the mains, 
when, really, it was the effect of a bad circuit through the 
base of the main switch. | 

This also applies to slate distributing boards. I have 
found it impossible to get a correct test of any one circuit 
on one of these boards without disconnecting it, owing to 
the leaky nature of slate. Another cause of bad tests is 
the lamps, which many Corporations insist on being in 
before testing. "These should be removed from all outeide 
brackets, &c., which are in contact with earth, or they will 
assuredly bring down the test without the aid of a little 
dampness. 

Motors, as pointed out by Megohm, are unfairly con- 
demned by supply companies and Corporations, and 
contractor should not be charged for the second test until 
the motor has had a day's run, as he is not, in many cases, 
directly responsible for the insulation resistance of it, and 
it is next to an impossibility to get over a megohm to earth, 
using a 500-volt set, with the frame of the motor efficiently 
earthed. 

But with lighting installations it is an entirely different 
matter. The contractor is directly responsible for bad work 
and tests, and these should and can be guarded against if 
experienced men and foremen are employed, together with good 
material. As for the 10s, 6d. charge for re-tests, this is not 
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simply to pay the wages of the inspector, but to compel 
indifferent contractors to put their installations on a sound 
basis and remove all faults before calling in the company's 
inspector. In the past I have experienced the nuisance of 
having not only to find out the earthed circuits, but to test 
for continuity, and assist them in general to put the job 
right before I could connect it. Of course I am alluding 
to a certain class of contractors, who have by far the greater 
hold in all large towns (the jerry wiring contractors), who 
take jobs at such a low figure, that they cannot afford to 
keep a foreman or buy a testing set. | 

I can quite see what * Megohm" is driving at, and I 
have no doubt it would suit contractors admirably to hire 
the inspector and set by the day, but who is going to pay 
the wages during the slack season, as it would necessitate 
three times the number of testers ? 

1 think that a good plan would be for small con- 
tractors to subscribe together and employ an experienced 
man to go over all their jobs with a testing set, and put 
them in order, so that when the company’s inspector is called 
in, there will be no delay due to bad testa; this would 
hurry connection to mains, and thereby benefit contractor, 
company and consumer. | 

Inspector. 
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While holding no brief for the jerry wireman or his 
methods, as a contractor who has had to compete against 
free wiring and contracta carried out by the supply company 
ab net cost for materials and labour, I can realise the tempta- 
tion to substitute inferior material and shoddy workman- 
ship in'order to at least make a living. The conscientious 
master has no alternative but to go to “fresh fields and 
pastures new," and thank the powers that be that England 
is not yet in the hands of monopoly, and that there is still 
fair trading and opportunity for good work to realise its 
proper value. | 

Surely there is sufficient competition among contractors 
to safeguard the interests of the public, without adding to it 
in this, manner? A wealthy company can afford to forego 
any profit on wiring for the sake of the profit to be made 
out of the sale of current, but I never have heard of a con- 
tractor who could do work at cost price. 

I think the suggestion ot inspection by the Fire 
Insurance Companies to be a sound one, and should be 
willing to pay in support of a competent man; it would give 
& greater assurance to one's customers, and effectively 
prevent unsound work.. 

01 Robert. 


Mr. G. Stegman does not care for a practical electrician to 
come into the job, as he states that what the practical 
electrician condemns would be found quite in order by the 
inspector of the respective supply companies, and would 
lead to the question, Who is master ? 

I might ask Mr. Stegman how is an inspector to know how 
a job is installed unless repeated visits are made during the 
operations, for, be it known, that a nice polished board and 
brass cap switches and nice ceiling fittings oft-times cover a 
multitude of sins ? 

If Mr. Stegman is a practical man, he must know that it 
is a very rare thing for a fire inspector to visit a job when 
in course of installing ; in fact, I have never known of such 
a visit in my 10 or 11 years’ experience in installation work. 
Supply companies generally do not hold themselves respon- 
sible for the quality of work. 

The Corporation of Brighton's Electricity Rules, No. 9, 
read thus :—*' The Corporation are not responsible for the 
efficient and proper execution of any work on the con- 
sumer’s premises other than that done by their own work- 
men." 

Then, again, in the Phonix Fire Rules, page 4, we read 
the following :—** Although it is necessary to have tests 
taken of an electrical installation, it is an error to suppose 
that if they show good resulta they must prove the installa- 
tion to be a good one, and safe, Under certain circum- 
stances it is possible for the tests to be very high, and yet 
the electrical work may have been scamped and the installa- 
tion be dangerous. Trust, first, to the manner in which the 
whole work bas been put in, and next to the tests.” 


Mr. Stegman is -afraid there would be friction; I myself 
also believe there would be, but only with a certain class ; 
that is, the jerry wireman and his master, as Fair Com- 


petition " rightly calls them. The firms who pride them- 


selves on the good work they put in would welcome the 
inspector who understood their work thoroughly, as they 
would know that their work would be appreciated. No 
doubt some of the fire rules are superfluous, but a thorough 
practical man would be able to draw the line without 
endangering his employers. I am pleased to see that Fair - 
Competition" thinks my suggestions good, but I cannot 
think with him that the contractor ought to help pay for 
the inspector, as it is clearly the interests of the fire in- 
surance companies that would be at stake. In fact, it is the 
duty of the fire office to see that work is carried out in 
accordance with their rules, as valuable lives are oft-times 
placed in jeopardy, and I trust that something will be done 
in this way to stop the jerry wiring that is being done 
to-day. 


Brighton, February 10th, 1903. 


Mautby Hill. 


With respect to the testing of the insulation resistance of 
the wiring of buildings (and incidentally of other teste of 
insulation resistance), I may mention that I find a book of 
records of tests very useful for purposes of reference, and for 
comparing the results obtained et different places, and at the 
same place under different conditions. 

The columns of each page of the book are headed 
Date, Name, Description, Reference, Insulation Resistance, 
Number of Lamps, Voltage, Current, Minimum Insulation 
Resistance Required by Рһоспіх Rules, Test Factor, 
Remarks. | 
The principal feature in the above is what I call the 
“ Test Factor," which is the number of times the insulation 
resistance recorded on test exceeds the minimum given by 
the Phoenix rules. Thus, if the minimum insulation 
resistance by the Phoenix rules for a building having 500 
lights is 30,000 ohms, and the observed insulation resistance 
is 800,000 ohms, the test factor would be 10. 

I find this a very good way of rapidly comparing testa, 
whether of the whole of a building, or of any circuit. It 
is, of course, applicable also to comparing the results of 
tests of motors, &c. . | 

With good work I find no difficulty in getting test 
factors of from 5 to 50, or even more, with all fittings in 
place. The condition of the building, and the state of the 


weather materially affect the insulation resistance as noted by 


your other correspondents. | 
i W. H. Thornbery. 
Birmingham, February 17th, 1903. 


Electrically Operated Printing Machinery. 


I was much interested in the description of the Ward- 
Leonard system in a recent issue of the REVIEW, and a 
Subsequent visit to Messrs, Lloyd's machine room added 
still further to my acquaintance with the system. The 
point which interested me most was the claims made for the 
efficiency of the apparatus and the small starting current, the 
impression being that it was matchless. No doubt the 
rheostatic losses are small, as is pointed out, but that is not 
the whole story : the total losses are different, and appear to 
reach a much higher figure. As with all similar systems, 
the main motor efficiency will vary with the load; but the 
motor-generator losses have to be added to the main motor 
losses, and take the place of rheostatic losses in other 
systems. | 

Assuming that the combined efficiency of Ше motor- 
generator is 82 per cent., and that it supplies half the total 
power at fall load, there will be a loss of 7} H. P., or 5°4 KW., 
in this auxiliary plant; this at the City rate of 2d. per kilowatt- 
hour means 108d. per hour, apart altogether from the main 
motor losses. It is at this point that such systems as the 
Holmes-Clatworthy, Bergmann, Bullock and others are most 
economical, and certainly it is a feature of considerable 
importance when one bears in mind that 95 to 98 per cent. 
of all their energy paid for by meter is used by the press at 


AMPERES 
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or near full load, the units consumed in the * making 
ready " process being infinitesimal. 

At other loads, such as half load, where the motor- 
generator does not supply any energy, but is, however, run- 
ning light, its own losses cannot be less than 2 KW., and 
may be more. It appeared to me, an unsophisticated on- 
looker, that the motor-generator was kept running all the 
time during the making-ready process, thus the energy lost 
in this would soon reach a respectable figure. 

Then again, the motor-generator at full load boosts the 
line voltage to double its value; what would it be, say, in 
Glasgow, with 500 volts on the outers and this boosted by 
another 500 volts? One should certainly sympathise with 
those operating a press directly connected to а 1,000-volt 
direct-current motor. Even if the main motor were on one 
side of a three-wire system at 250 volts, one should transfer 
his sympathies to the mains engineer, who would have a 
60-H.P. motor running at, say, half-load on one side of his 
network with a motor-generator taking, say, 2 or 3 KW. to 
balance it. Indeed, would any borough engineer tolerate it ? 

The gain which’ offsets these losses must be very great, 
and worth paying a decent sum in operating expenses in 
order to obtain it. It is summed up as effective and econo- 
mical speed control; about the effective nature of the con- 
trol there can be no doubt, the speed control, apart from 


* 
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ather considerations, being as perfect as the wit of man can 
devise, yet the employment of a motor-generator to obtain 
these results is, I think, not quite the best thing. To show 
that effective speed control may be obtained without the 
intervention of a motor-generator, I give two curves from a 
Bergmann tandem motor of 30 H. p. driving a newspaper 
press. There are several of these in use in this country— 
Edinburgh, Manchester, Bristol, &c.; some have been in 
use nearly two years. "The method of oontrol consiste of a 
series-parallel arrangement with a rheostat at very low speeds 
only, the losses ia which never reach 2 Kw. The motor 
appears to be a double commutator machine, but it really is 
two machines with independent field and armature systems, 
all carried on one shaft and by one pair of bearings. It is, 
in fact, more remarkable for what it is not than for what it 
is, The speed curve leaves little to be desired. It is almost 
a straight line, so also is the current ; while as for starting 
current, the most critical central station engineer will not 
quarrel with a 30-H.P. motor taking an initial current of 
10 amperes, which can be “inched around on less than 
20. There are no violent jerks in the speed, and the 
system has been in use in this country for & considerable 


period in newspaper offices both in Scotland and in England, . 


producing morning and evening papers with most satisfactory 
resulte, р 

The tandem system from which the accompanying curves 
were taken is manipulated in the same manner as the Ward- 
Leonard— viz., with one hand-wheel. 

These few notes are not penned in any hypercritical spirit, 
as the name of Ward-Leonard has been long and successfully 
connected with the problem of economical speed control, but 
more to show that there are other means of securing 
economical speed control, and that it can be done effectively 
without a motor-generator ; while you, Mr. Editor, will, I 
think, agree that Ward-Leonard is not the only pebble on 
the beach. | 

Electra. 


LEGAL. 


THE King v. Mayor or DovzR. 


IN the King's Bench Division on Tuesday the case of the King v. 
Mayor of Dover (ex parte Bradley) came before a Divisional Court 
consisting of the Lord Chief Justice, Mr. Justice Ridley and Mr. 
Justice Darling. In this case a rule had been obtained on behalf of 
Mr. Bradley, calling upon the Mayor of Dover to show cause why 
he should not hold a poll of owners and ratepayers in reference to 
tbe scheme of the Corporation to take over and pay for the under- 
taking of a local electric light company and themselves light the 
town by electricity. The circumstances leading up to the case were 
detailed in our January 30th issue. On Tuesday, after hearing Mr. 
Macmorran on bebalf of the Mayor, and, without calling upon the 
other side, 

The Lorp CRHIEY JosTICE eaid he was clearly of opinion that the 
rule must be made absolute. He was by no means clear that a 
demand could be withdrawn after the meeting had separated, but 
he did not wish to express any opinion upon that point. He was of 
opinion that an effective demand was made by Mr. Bradley, and 
effect ought be given to it. 

Mr. Justice R1DLEY concurred. 

Mr. Justice DARLING was of opinion that a demand for a poll 
after it had been accepted, could not be withdrawn except by the 
consent of the whole meeting; otherwise all manner of collusion 
might arise. 

The зше for a mandamus to take a poll was made absolute and 
peremptory in the first instance, but without coste. 


Bartow v. MANCHESTER CORPORATION. 


Тніз case came before the Chancery Court of Lancashire in Man- 
chester on 12th inst. From the Afanchester Guardian's report we 
gather that this was the second action against the Manchester Cor- 
poration for an injunction and damages in of injury to 
property said to have been caused by vibration created by the 
generation of eleotricity. In the first action, which related to the 
Bloom Street station, the parties on Tuesday last week agreed to 
terms for the adjournment of the trial until January next, in order 
to give the Corporation an opportunity to complete certain experi- 
ments upon which they are engaged, with & view to preventing 
the vibration complained of. The second action related to the 
Dickinson Street station. The plaintiff, Mr. John Emmott Barlow, 
M.P., of Torkington Lodge, near Stockport, asked for an injunction 
to restrain the Corporation from 80 working their engines, dynamos, 
and other machinery at their electricity works, and from so carry- 
ing on their said electricity works at Dickinson Street, Manchester, 
as by reason of noise and vibration or otherwise to cause damage 
to the plaintiff's premises in Dickinson Street, adjoining the said 
works, or any part thereof, or to interfere with the use and enjoy- 
ment of the plaintiff's premises by the tenants thereof for the pur- 
poses of their businesses of packers and shippers, or so as in апу way 
to cause annoyance or danger to such tenants or the persons fre- 
quenting the said business, or во as to cause any damage to the said 
premises, or any injury to the plaintiff as the owner thereof. The 
plaintiff was represented by Mr. Warmington, K.C., and Mr. Grant, 
and the defendants by Mr. Moulton, K.C., and Mr. Maberly. 

Mr. WABMINGTON, on the case being called, said he was happy to 
say that the parties had come to terms. 

Mr. Мосітох intimated his acceptance of there terms. 

The order agreed upon was in these terms:— Defendanta 
admitting that at the time of the writ there was suflicient 
vibration in fact due to the use of the machinery of the 
Corporation for electric lighting to give right to damages and 
costs of suit, and undertaking to pay rent quarterly at the rate of 
£850 a year from Lady Day, 1902, for the period of the adjourn- 
ment (provided the premises remain so long unlet, and then only 
for the deficiency), and consenting to an order for taxation and 
payment of plaintiff's costs up to and including to-day, and under- 
taking to consent at the adjourned hearing to an inquiry as to 
damages on the basis that the damage shall be assessed in respect of 
the total vibration and not with regard to that caused by the use 
for electric lighting only, unless the defendants establish at the 
hearing that they were entitled at the date of issue of writ to generate 
electricity for both ligbting and traction without liability for any 
nuisance occasioned thersby witbout negligence except to far as 
negligence may be proved as against the defendants, and under- 
taking that the defendants will take party and party costs should 
they be successful in the issue as to injunction on the adjourned 
hearing. 

The hearing stood adjourned until January, 1904. 


Rod ERS v. Mackin. * 


AT the Watford County Court on Monday this case came before his 
Honour Judge Marten. . 

The plaintiff, an electrical engineer, of Watford, sued Messrs. 
Mackie & Co., Golden Lane, London, also electrical engineers, to 
recover £7 108. in respect of an alleged defective commutator. 

PLAINTIFF said that he purchased a commutator from defendants 
to put in an electric light plant. The commutator, it was said, 
should be made of sections of a certain thickness, whereas this was 
of thinner sections riveted together. When in course of time the 
commutator was “turned down,” the rivets fell out, and the next 
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time the turning down process had to be done the commutator, 
plaintiff contended, would probably fall to pieces. The way de- 
fendants bad wrongly built up the commutator had, plaintiff 
alleged, shortened its life by one-half. He had paid £14 7s. 8d. for 
it, and now claimed £7 10s. 

WILLIAM МАСКІЕ, of the defendant firm, said tne plaintiff told 
him that the work was urgent. The rivets were put in to hold the 
pieces together whilst they were being formed into а whole. It 
was absurd to say that when the rivets had gone the commutator 
would fall to pieces, because the rings would hold it together. The 
amount meutioned by plaintiff included other work, and the actual 
value of this commutator was about £4 158. 

Judgment was given for the plaintiff for £4, with costs. 


———— Á—HÁpÜ 
BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING FEB. 18TH, 1902. | WEEK ENDING FEB, 17TH, 1903. 


Adelaide 4% .. Value £402 Alexandria .. Value £45 
" Teleg. cable.. ... 249 Amsterdam.. T ee oe 605 
Amsterdam. T «А ёа 88 Auckland .. T ee „ "02 
Auckland .. - - ys 80 Bombay F ‚> vi ec 2 
Bangkok  .. ee on be 26 Buenos Ayres. Teleg. mat. .. 895 
Bombay ih - id .. 400 10 . Teleph, mat... 380 
Buenos Ayres. 'leleg. mat. .. 239 Calcutta oe ee .. 842 
Calcutta -* ee ee ef 400 Cape Town N ee se ee 154 
à Teleg. cable .. .. 100 Channel Islands. RP ee 9 
Cape Town ds . 418 Durban ee T ix „ 1,901 
" Elec. cable.. .. 760 9 Teleg. mat. os .. 6,200 
Elec. tramway mat. 955 s» Teleg. plant . . 6,961 
Cariskrona. Teleg. wire ec 67 Flushing - ro éé - 170 
Cocos. Teleg. apparatus .. 241 Gibraltar T т АР 10 
Hast London n Р «< ~ ЯТ $$ Teleg. mat. .. id 19 
Frcmantle .. ix x ie 1 Havre ё vt «s is 50 
Ghent 10 Hong Kong. 88 
Inhambane . 10 


Gothenburg. Teleg. wire, 1820 t. — 
Grenada. Telephones .. ° 14 
Hamburg ‘i. Oe és 27 
Jamaica. Elec. cables. 4,219 
Melbourne. Teleg. wire . . 1,750 


La Plata. Teleg. mat. .. .. 102 
Lyttleton .. és 55 * 56 
Madras » ee ee ee ee 18 
Malta * ef ee ee ee 25 


Monte Video e ee 40 Melbourne ee ee ee se 105 
Nagasaki 23 pee ^ d 20 б Elec. motors . 457 
Otago.. i T a6 is 80 Monte Video ќа os ea 70 
Para. Teleg. cable ee ee 58,000 Otago .. LE I LL I rf ee 41 
Perth.. ee ef ef *e 140 Perth .. ee ee *e ee 450 
Port Said à ag ee 25 Port Elizabeth  .. 2 ae 40 
Reval ee ef LA I ee 204 Port Said ee ee ee + 10 
St. Petersburg .. ia гә 10 Rio де Janeiro. Teleg. mat... 225 

aS Teleg. wire. 100 Singapore .. ҚА m ва 59 
Shanghai es ee бэ,” 637 ur oe ee ee ee 822 
Sydney - - T oe 487 


ellington .. ee ee ee 60 
Yokohama .. M 55 ә 


Total Total .. £21,180 


— 


Foreign Goods. Transhipped. 


Fremantle, Elec. mat... Value £188 Durban. Elec. mat. Value £25 
a Gothenburg. Elec. apparatus 29 


Total .. T" хы 


Safety Couplings for Are Lamps.—The accompanying 
illustrations show a safety conductor coupling for arc lamps. 
The coupling can be firmly connected to the lamp, at the 
same time enabling the latter to be cleaned and re-carboned with- 
out danger to the attendant, the pulling down or opening of the 
lamp disconnecting it from the current conductor. The couplings 
are made for use in the open air with an “umbrella” (fig. 1) as a 
protection against rain, and for indoor use without umbrella (fig. 2). 
By the use of suitable connections the couplings may be supported 


from brackets or sheet masts. In case the bracket has no special 
pulley for the lamp-supporting cable, a pulley block (fig. 3) is 
recommended, which has the advantage that the current conductor 
can be fixed inside the tubes of the bracket. The clip (fig. 4) 
enables the lamps to be connected to the supporting cable without 
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necessitating any splicing, a great saving of time in erection being 
thus effected. Another clip is supplied with an insulator to connect 
the cable to counter-balance weights. The insulated clip (fig. 4) is 
designed for use with non-insulated lamps, or with insulated lamps 
working on circuits of a voltage of over 220—a double insulation 
being thus in the latter case obtained. The above devices are sup- 
plied by the Siemens Electrical Appliances Co. 


Moy's Measuring Instruments.—A new instrument 
catalogue has been brought out by Messrs. Ernest F. Moy, Ltd., of 
Camden Town. It describes a new type of d'Arsonval measuring 
instrument for continuous current which they are just putting on 
the market. The makers have tried to obtain compactness, as shown 
in the illustration, in order to economise space when setting out a 
switchboard, and this will be appreciated from the fact that, 
although the scale markings have a length of 6 in., a series of in- 
struments may be placed in a horizontal line at 8-in. centres, or in 
a vertical line at 6-in. centres, thus offering a great advantage as 
regards space occupied when compared with an ordinary round dial 
instrument with a scale of similar length. The instruments are 
claimed to be extremely dead-beat in action, accurate and reliable, 
and to have no errors due to hysteresis. In the ammeters the tem- 
perature error is very small, and the drop required across the 
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shunt for the full scale reading is about 06 of a volt only. In the 
voltmeters there is practically no temperature error, as the amount 
of copper in circuit is only that used in the moving coil itself, 
which has a drop a:ross it of less than 1 volt for all ranges, and it 
only requires a current of about 01 of an ampere for full scale 
reading. Ammeters up to and including the 50-ampere range are 
fitted with self-contained shunts; for higher ranges a separate 


shunt ів supplied. Two single flexible leads of different colours, 


each 4 ft. 6 in. long, with suitable connectors at the euds, are sup- 
plied with each shunt; the length of these leads must nos be altered, 
as they form part of the resistance of the ammeter. Where longer 
leads are required, these can be supplied at a slight extra cost, but 
they must be adjusted to the ammeter. Voltmeters up to and in- 
cluding the 300-volt range are fitted with internal »«csistances; for 
higher ranges a separate series resistance box, having a resistance 
nine times that of the voltmeter, is supplied. The ixstrument may 
be used without this series resistance box for measuring pressures 
up to one-tenth its full range. 


Parliamentary.—The following Scotch Bills came 


before Mr. Campion recently for proof of compliance with Standing 
Orders :— 

Lanarkshire Electricity and Refuse Destructor.—This is a Bill to 
make provision with regard to the supply of electricity, and of the 
destruction of refuse in special lighting and sewerage districts in 
the county of Lanark. The Bill provides that electric lighting 
provisional orders may be obtained by the County Council who may 
delegate their powers to district committees.—The Standing Orders 
were found to have been complied with. 

Edinburgh and Queensferry Trainway.—This Bill incorporates the 
Edinburgh and Queensferry Tramway Uo. with a capital of £72,000; 
the first directors being John Jordan, John Cowan, H. D. Laurie 
and others. Power is given to take land in Edinburgh and Dal- 
meny for generating stations. There are about 8 miles of tram- 
ways proposed, the engineer's estimate for the total works being 
£70,000. The hearing of the Bill was postponed until March 2nd. 

Fife Electric Power Bill. Under this Bill it is proposed to incor- 
porate an electric power company for the whole of the county of 
Fife. The capital proposed is £600,000 in £10 shares, with power 
to divide them into preferred and deferred half shares, It is pro- 
posed to raise £200,000 by the issue of debenture stock. The first 
directors are Robert Russell, James A. Hood, W. S. B. McLaren, 
Henry Graham Harris and three others. The dividends payable are 
fixed at 8 percent., subject to a sliding scale based on a standard price 


of 24d. per unit, which, with all other prices chargeable by the 


company, is to be subject to revision every 10 years by the Board 
of Trade.—The Examiner reported that Standing Orders had been 


complied with. 


— P ^ a 
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Aberdeen Corporation Tramways.—Standing Orders were found 


to have been complied with in the case of this Bill, which em- 
powers the Aberdeen Corporation to construct additional tramways 
at an estimated cost of £40,629. 

Glasgow Corporation Tramways.— This Bill gives the Corporation 
power to construct new tramways, and to acquire certaia tramways 
at an estimated cost of £44,093. The Bill also provides for tram- 
ways within the burgh of Clydebank.—The Standing Orders were 
complied with. | | 

Hamilton, Motherwell and Wishaw Tramways.—This is a Bill for 
conferring farther powers upon the company with respect to the 
construction of tramways, the supply of electrical energy and for 
changing the name of the company. About 17 miles of new tram- 
ways are proposed in the Bill. Part 3 of the Bill provides that the 
company may supply electricity for power purposes to the follow- 
ing districts :—The burghs of Hamilton, Motherwell and Wishaw, 
and the parishes of Blantyre, Cambuslang, Hamilton, Dalscif, 
Bothwell, Dalziel and Cambusmea:ban in the county of Lanark. 
Power is also given to raise £240,000 additional capital.—The con- 
sideration of the Bill was postponed. 


The New Russian and Austrian Tariffs.—We give 
below a few extracts from the new tariff proposals which have been 
elaborated by the Russian and Austrian Governments respectively. 
The figures in regard to Russia are given ir roubles at per pood 
(36 lbs.), and relate to importe by sea, and, in addition to these, a 
differential tariff is projected for imports over the western frontier, 
that isto say, from Germany. This land tariff is about 20 per cent. 
higher than that for imports by way of the sea, and is not repro- 
duced, as not affecting the trade of the United Kingdom. The 
Austrian tariff, which is given in kronen (1 krone = 10:24.) is for 
weights of 100 kilogrammes or 2 cwta. 


TEN Russian SCHEMB. 


New tariff Present treaty 
Articles. in roubles tariff in roubles 
i per pood. per pood. . 
Copper wire EM P . 785 to 11:85 4 
Electric cables of all kinds .. ae x 6°70 2to6 
Dynamo-electric machines of all kinds 
and transformers T Vs T 8 50 1:40 
Incandescent eleotrio lamps with holders 80 — 
Incandescent electric lamps without 
holders. D S ss i „> 60 — 
Measuring instruments, inoluding am- 
meters, wattmeters and voltmeters .. 15 — 
Telephone and telegraph apparatus 12 — 
Insulated conductors.. is T es 12 — 
Tramcars (small) vs s АР e. 875 per axle — 
» (large) ee eo ee ee 510 97 py 
THE AUSTRIAN PBOJEOT. 
New tariff in Present duties 
Articles. kronen per in kronen per 
double cwt. double cwt. 
Copper wire 72 71°48 
namos s 49 to 72 11:90 to 28:57 
Electric lamps s 200 119-06 
„ apparatus 120 119°05 
bles . Мя " ee 48 to 145 42°86 to 88:88 


It is estimated that the new Austrian tariff will prejudicially 
affect the German export trade, as it will close the door to the im- 
portation of Teutonic productions, and it may be the means of 
creating a large home iudustry which would become a serious com- 
petitor to Germany. 


Electrical Traction Instruction.—In view of the 
adoption of electrical power as a means of traction on the South 
London tramways, the rapidly increasing use of electrically- 
driven vehicles, and the probable development of electrical light 
railways being likely to create а large demand among engineers and 
artizans in the district for a knowledge of electrical traction work, 
the governing body of the Battersea Polytechnic ie arranging & 
special scheme of instruction with a view to establishing a school of 
electric traction in connection with the electrical engineering 
department of the Polytechnic. The Technical Education Board 
has made a first grant for equipment, and it is hoped within the 
course of the next year to provide examples of apparatus and 
machines required for adequate practicil instruction so as to fully 
meet the requirements of students preparing for or engaged in any 
branch of elect ical traction work. 


Trade Announcement. — The Westminster Electrical 
Testing Laboratories have been removed from 14, Great Smith 
Street, S.W., to larger premises at York Mansions, York Street, 
Westminster. 


Witton Works,—In our article last week on the new 
works of the General Electric Co., Ltd., we referred to the system 
of heating and ventilation which had been provided. This was 
designed, and the apparatus was supplied, by Messrs. Erith's 
Engineering Co., of 70, Gracechurch Street, E. O., who are specialists 
in this class of work. The air to be used in the workshops is 
propelled by fans through radiators heated by steam, the whole 
plant being concentrated at one spot outside the main buildings; во 
fiat the temperature and volume of the air can be regulated at 
pleasure, with the minimum of piping and labour and of wasted 
heat. 


Cox-Walkers. — About two years ago Messrs. Cox- 
Walkera, of Darlington, doubled the size of their works, and now, 
ia consequence of increasing business in switchboard, tell-tale and 
installation work, they find it necessary to again extend. The site 
they require for this extension is Corporation property, but so far, 
by a majority of one, the Corporation has declined to allow them to 
have it. 16 ів suggested that, unless the Corporation give way, the 
firm will have to remove from the town. 


4 


Another New Portable Photometer.—Although we 
claim that electrical measurements are susceptible of ‘a higher 
degree of accuracy than any other class of measurements, we are 
bound to admit that the determination of the candle-power of 
electric lamps remains a difficult and laborious process, which can 
only be carried ont with precision with the aid of elaborate and 
expensive apparatus and high technical skill. Messrs. Everett, 
Edgcumbe & Co. some six months ago made a noteworthy attempt 
to remove this reproach by putting on the market a very simple 
apparatus, which was described in our columns at the time, and met 
with a very favourable reception; but this suffered from the dis- 
advantage that it could only be used in a dark room, and the calcu- 
lation of the results was somewhat complicated and tedious. The 
experience gained with this set has led to the introduction of the 
ingenious portable photometer shown in fig. 1. The method of 
using the apparatus is extremely simple, and closely resembles tbat 
advocated by Dr. Fleming in his classic paper on Photo- 
metry.” The standard lamp, B, which forms part of the 


set, 15 placed at a point on the graduated tape corresponding 
to its candle-power. Another lamp, c, is then shifted back- 
wards and forwards until the photometer spot, when viewed 
through the emall hole at the top of the box, jast disappears. 
The lamp 5 is then removed and replaced by the lamp to be tested, 
which is in its turn moved up and down the tape until balance is 
again obtained. The reading on the scale under the lamp when in 
this position is the candle-power which is to be determined. As 
the lamps B and.c are connectad in parallel, and therefore are both 
worked at the same voltage, and as, moreover, it has been repeatedly 
shown that the candle-power of glow lamps depends in a definite 
way on the voltage, the candle-power of each will increase or 
decrease in the same proportion for a given change in the voltage. 
A little consideration will therefore show that the candle-power 
read off on the ecale is that which the lamp would give at the 
voltage for which the standard lamp is marked, and which is, of 
course, the candle-power required. Thus, no regulating resistance 
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or voltmeter is required for the test. Owing to the fact that the 
standard is only in use for a few minutes at a time, it can be relied 
upon to retain its original candle-power for an indefinite period. 
The pbotometer can be used in an ordinary room without any special 
precautions being taken to exclude stray light. This is owing to 
the special method employed in the test, which, as will be gathered 
from the description just given, amounts to a kind of double 
weighing, so that the effect of any external light is automatically 
compensated for when balancing the comparison lamp o. In- 
structions are also given for using the apparatus for the measure- - 


ment of arc lamps and Nernst lamps, and for comparing 


incandescent gas lamps with electric lamps. To measure the 
current consumed is not such a difficult matter; for this purpose 
a handy Lamp Tester” is manufactured by Messrs. Everett, 
Edgcumbe & Co., a description of which appeared in our columna 
some time ago, and which is illustrated in its latest form in fig. 2. 
Since it was first introduced, the instrument has undergone con- 


F 
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siderable improvement. The makers claim that it is absolutely 
dead-beat, which is а most important feature when economy of 
time is an object, and that it can be used with equal accuracy for 
either direct or alternating current The instrument is, moreover, 
protected from damage, say, through inserting a faulty lamp, by 
means of a replaceable fuse. | 


Convertible Telephones.—We illustrate below the 
“Geebee convertible intercommunication telephones, which are 
made by the Electric and Ordnance Accessories Co., Ltd., of Bir- 
mingham. The instruments are convertible, and may be used either 
as wall sets or table sets. This convertibility is achieved by 
arranging the cradle to swing round, and it can be set at any 
desired angle. This is protected by one of the company's patents 


(No. 8,111/00, by B. Brander). In order to convert from wall to 


table set, or vice versá, one has only to slacken a screw and turn the 
cradle to the desired position and finally tighten the screw. No 
exchange or addition of parts is necessary. The illustrations show 


r 
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the two positions of this instrament, which is constructed and 
adapted specially for use with the company’s common battery inter- 
communication system. Another interesting feature of this instru- 
ment is the hand set. It has no wire connections on the outside, 
all being made within the handle. To connect up the receiver and 
transmitter, it is only necessary to screw them into their respective 
sockets. The advantage to be derived from this method is obvious. 


Should anything go wrong with the receiver, necessitating repair, it 
is a simple matter for anyone to unscrew this and replace it by a 
spare one. The line selector may be left in any position without 
interfering with the signals, and the appearance of the complete 
instrument suggests neatness combined with high efficiency. 
Further particulars of this and other telephones (both convertible 
and fixed) and accessories are given in the recently issued section 
" B" of the company's catalogue. 


Books Received.— The Engineer's Year-Book," by 
Н. В. Kempe. London: Crosby Lockwood & Son. 1903. 88. 

"Directory and Statistics of Electric Lighting and Traction 
Works, 1903," edited by C. 8. Vesey Brown. London: Hazell, 
Watson & Viney, Ltd. 6s. net. 

“Science Abstracts,” January 26th, 1903, and Index to Vol. V., 
1902. London: The Feilden Publishing Co., Ltd. 1s. 6d. aud 2s. 
net respectively. 

" Medical Electrology and Radiology." January, 1903 (No. 1 
New Series). Edited by Dr. W. B. Hedley. London: John Ball, 
Sons & Danielson, Ltd. 

„Elektrische Strassenbahnen,“ by Johannes Zacharias. Vienna: 
A. Hartleben. 1903. 4 marks. 


Belliss Engines,—The Midland Electric Light and 
Power Co., Ltd., of Leamington Spa, has ordered from Messrs. Belliss 
and Morcom a 355-H.P. engine for direct counling to a continuous- 
current dynamo. The Electric Construction Co., Ltd., is supplying 
to the Oxford Electric Light and Power Co., Ltd., one 430-H P. 
engine for direct coupling to E.C.C. dynamo, and here also a 
Belliss & Morcom engine will be supplied. For the Isle of Man 
Tramways two 430-н.р. Belliss-Witting sets have been ordered. 


Catalogues and Lists,—Messrs. E. G. HERBERT, LTD., 
of Cornbrook Park Works, Manchester, are introducing an automatic 
circular eawing machine, and they have issued a descriptive sheet 
relating thereto. It is for cutting up brass and copper tubes, bars 
and sections, and is a labour-saving machine which is claimed to 
mark a considerable advance over old methods of cutting up large 
quantities of these materials. i 

A small illustrated and priced pamphlet of multipolar dynamos 
and motors is to hand from Messrs. FLATHER & Co., LTD, of 
Leeds. 

Of the many clever devices that we have seen issued in the way 


of advertisement souvenirs, the little slide rule that we have 


received from the Reason ManoractugrimG Co, Lrp., of Brighton, 
is certainly one of the best. The rule is 5 in. long, and is practically 
identical as regards the divisions with one-half of the ordinary 
10-in. rule, but the scales are ingeniously arranged on a novel plan, 
which enhances their convenience and utility ; the degree of 
accuracy attainable is about the same as with the upper scales of the 
10-in. rule. The Reason Co. are to be congratulated on their capital 
idea. | 

List No. 2, received from the CowBunN Sa¥rety VatveE Co., of 
Manchester, deals with their dead-weight safety valves. 

Mr. A. P. LUNDBERG, of Liverpool Road, N., has sent us a number 
of advance illuetrated sheets of his well-known switches, plugs and 
wall fittings. | 

The Perrecta SEAMLESS STEEL Тове Co., Lro., of Birmingham, 
bave issued a catalogue of their steel conduits and accessories for 
electric wiring for lighting, bell, and telephone work. The 
diameters, gauge, reference number, and price per 100 ft. run are 
clearly stated in table form. 

The B.T.H. Co. have issued No. 138 of their excellent set of illus- 
trated pamphlete. It particularises various small switehes. 

A new revised catalogue of trolley line ineulators, including all 
overhead material, ears, frogs, crossings, &c., supplied by Messrs. 
R. W. BLACKWRLL. & Co., Lro., has just been issued by the firm. 


Dissolutions and Liquidations,—Mesers. P. S. Doherty 
and E. E. Donat (Doherty & Donat, engineers, Spring Gardens, Man- 
chester) have dissolved partnership. Mr. Donat will carry on the 
business as Donat & Co., and will attend to the debts of the old 
firm. 

A meeting of the Sussmann Electric Miners’ Lamp Co. will be 
held at 10, Walbrook, H. C., on March 20th to hear an account of the 
winding-up from Mr. R. Warner, liquidator. 

: Mesars. W. A. Barrett and Е. T. Price (К. C. Cutting & Co., elec- 
trical engineers and lightning conductor manufacturers, Wardrobe 
Place, Doctor's Commons) have dissolved partnership. Mr. Price 
attends to debts. 

A petition presented by Messrs. Chauvin & Arnoax, of Paris, for 
winding-up H. M. Salmony & Co., Ltd., ie to be heard in London 
on February 24th. 

On the same day a similar petition respecting the British Electric 
Street Railway Co. will be heard. 


Willans Engines.—Messrs. Dick, Kerr & Co. have 
sublet the exciter engines for the power house for supplying the 
Liverpool to Southport Railway with electrical energy, to Messrs. 
Willans & Robinson, Ltd. The Central Electric Co. has decided 
to instal another 8,000 н.р. Willans engine for direct coupling to an 
Oerlikon alternator. The Chelsea E.S. Co. has placed an order 
with Willans & Robinson for two 360-н.р. compound engines for 
direct coupling to dynamos made by the Electric Construction Co. 


Nernst Lamps v. Carbon.—According to a report by 
the librarian of the Gloucester Library Committee, the substitution 
of Nernst lamps, supplied by the Electrical Co., Ltd., of 122, 
Charing Cross Road, W.C., for carbon lamps, has resulted in a 
saving of £6 18s. 7d. for the December quarter, though the Nernst 
lamps had only been in use for two months. The average consump- 
tion of energy ver lamp for the quarter was 18 units, as against 244 
in 1901. One of the lamps, tested at the electricity works, after 
334 hours’ use was giving 37 С.Р. (2 more than the nominal), and 
was more than twice as efficient as a number of carbon lamps tested 
at the same time. 


New Trolley Wire Splicing Sleeve.— We have re- 
ceived a sample of the Acme patent trolley wire splicing sleeve 
from the inventor, Mr. R. Humphries, engineer and manager to the 
Isle of Thanet Electric Tramways. It is a simple device, and 
should facilitate the temporary repair of the trolley wire during 
busy traffic. The screwed nipple for uniting the sleeves—having 
to withstand all the working strain of the trolley wire—might with 
advantage be twice as long as in our sample. In the event of this 
sleeve being permanently used, some means must be provided for 
efficiently soldering up the internal joints of the sleeve. 


New Cut-out and Joint Box.—We have received 
from Mr. R. Falshaw, electrical engineer, of Harrogate, samples cf 
Wilkinson's patent house cut-out and joint boxes for concentric 


mains. It is claimed for the cut-out box that it is reliable, efficient, 


simple, and compact, and of small firat cost. On the other hand, 
the Thackray washer" method of holding the porcelain and iron 
washers in their respective positions cannot compare with the 
screw in reliability and ease of adjustment; also the numerous 
rough joints between the washers present a possible field for the dif- 
fusion of considerable energy in practical work. It is also possible 
that the fuses may be too near together, and to the sides of the box ; 
and the present method of attaching the lid to the box could un- 
doubtedly be greatly improved. 

The joint box is claimed to be so simple in design that the 
jointing can be safely performed by any average workman, no 
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jointer being necessary. It is said to require less time in jointing and 
to offer exceptional facilities for the examination of the joints before 
running in the compound, in addition to which it is claimed to be 
cheaply manufactured. Weare somewhat sceptical as to the wisdom 
of incarring possible bad joints, as against a small additional 
cost in labour—if, indeed, the average workman would 
accept less wages than a qualified jointer, after he had 
learnt his work. Turning to the design of the box, we 
cannot help thinking that reliable mechanical design has 
been unduly sacrificed to cheapness. Joint boxes frequently receive 
very rough usage, and the galvanised iron- wire method of securing the 
outer case ів not as reliable as bolts and nuts. The internal ariab ge- 
ment of the joint does not appear to offer any great advantage over 
several present methods, and we are afraid the examination of the 
jointe when made, through the apertures provided, would not be 
very effective or trastworthy. Mr. Wilkinson is to be congratulated 
on bis attempt to cheapen the cost of much-used electrical acces- 
sories, and it is quite possible to remedy their defects without adding 
appreciably to their present low cost. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashford (Kent).— The U. D.C. has rescinded the resolu- 
tion recently passed, to apply to the L. G. B. for a loan of £15,000 for 
electric light purposes. 


Barnsley.—The T. C. has applied to the L. G. B. for a 
loan of £6,438, to cover £3,938 overspent on the electricity works 
and to provide for further extensions of the plant and buildings. 


Belfast.—The Electric Committee has recommended the 
reduction of the rate for electric lighting to 6d. per unit for the 
first hour and lid. per unit afterwards, It has been further 
resolved to charge householders a “ flat rate " of 4d. per unit. 


Bexhill-on-Sea.—The T.C. has received from the 
L.G.B. sanction to borrow £15,971 for E.L. purposes, the Board 
deducting from the sum applied for £29, of which £9 was for the 
provision of glow lamps. 


Bombay.—The Corporation has decided to seal an 
agreement with the Brush Electrical Engineering Co. for the 
installation of electric light in the city. 


Brighton.—The authorities for Portslade, Southwick 
and Shoreham, whose districts Brighton seeks power to supply 
with electricity, find it extremely difficult to gat the Corporation to 
arrange terms. So far they have not succeeded, and under these 
circumstances they recently decided to oppose the Corporation's 
Bill. A Committee of members of the respective Councils has been 
trying to effect a settlement, but without success. The representa- 
tives of Brighton not only refused to state definite terms, but also 
declined to give them an assurance that, in the event of the 
various Councils dissenting and seeking to obtain a supply else- 
where, they would drop them out of the Bill, and so save them the 
expense of opposing. 

Burslem.—The T.C. has decided to appoint an expert 
to advise the E. L. Committee with regard to a scheme of electric 


lighting. The Potteries Electric Traction Co. has offered to supply - 


energy on the following terms :—For a minimum supply of 100,000 
units per annum, 14d. per unit for the first 150,000 units, 11d. per 
unit for a furtber supply up to 360,000 units, and 1d. per unit 
beyond, up to 500,000. The offer is regarded as a favourable one. 


Chatham,— The Assessment Committee of the Medway | 


Board of Guardians bas increased the assessment of the Chatham 
Electric Lighting Oo.'s works from £500 gross and £400 net, to 
. £2,902 and £1,066 respectively. Е 


Chadderton.—The Provincial Electric Supply and 
Traction Co. has announced that it does not intend to proceed with 
its application for a prov. order for electric lighting. 


Clacton.—The ratepayers have asked the T.C. to defer 
the E.L. question for two years, and to request the B. of T. not to 
suspend the prov. order for that period. This is a delightfully cool 
suggestion. 

Clacton-on-Sea.— A L. G. B. inquiry into the appli- 
cation of the T C. for a loan of £15,225 for E.L. purposes was held 
on February 12th. There was some opposition. 


Cults,—Since the electric lighting station was acquired 
last year by Messrs. Lowdon Bros. & Co., important improvements 
have been effected. During last summer two pairs of feeder cables 
were laid, with pilot wires, and various extensions of the mains 
were made. At the station a оет switchboard, made in the 
company's works in Dundee, was installed. Two of the old engines 
and dynamos have been removed to make room for a more powerful 
set, which is to be installed during the spring. The boiler ched 
has been remodelled, and a new Cornish boiler has been built in. 


Dartmouth,—The whole town is now lighted by elec- 
tricity, the street lamps comprising 10 arcs with 20 incandescents, 
and 140 incandescentes. The Uroan Electric Supply Co., Ltd., is 
the supplier. 


Deal.— Tue T.C. has consented to the application of the 


Kent Electric Power Syndicate for & prov. order for supplying elec- 
tricity to the town. 


Damfries.— By a majority of 5 to 4 the Electric Light 
Committee of the Dumfries Town Council has agreed to recommend 
the Council not to entertain any offers from a company, but to carry 
out its own undertaking. The three offers received by the Council 
were submitted by Edmundson’s Electricity Corporation, Mesers. 
Crompton & Co., and Messrs. J. and J. 8. Enright. 


Hartlepool.—The T.C. last week sealed an agreement 
with the Northern Counties Electricity Supply Co. for the supply 
of electricity for lighting and other purposes. 

It was decided, at the same meeting, to ask the B. of T. to further 
extend the time for earryiag out the works authorised under the 
E.L. Order of 1898. 


Hebburn.—The U.D.C. on February 11th decided to 
erect 10 electric arc lamps in the town for public lighting. 


Hertford.—The T.C. on February 11th decided to accept 
the offer of the North Metropolitan Electrical Power Distribution 
Co., Ltd., to light the streets with 10 arc lamps, at £14 108. each 
рег 8 providing a discount of 58. per lamp for three years is 

ow 


Honley.—The U.D.C. has received from the I.. (t. B. 
sanction to raise a loan of £4,800 for E. L. purposes. 


Huddersfield.— The statement of revenue for the 12 
months ended December 31st last shows that there was a balance of 
income over expenditure of £2,945 12s. ld. The total income 
amounted to £23,159 15e. 1d., against £20,574 68. 6d. in the previous 
year. Of this amount £21,347 33. 7d. was for electricity supply, 
£1,490 2s. 10d. for hire of meters, £210 10s. for hire of motors, and 
£111 18°. 8d. for fittings service. The working expenditure totalled 
£10,404 (against £9,722 16s. 2d. in 1901), showing a gross profit of 
£12,755 9s. 1d. The latter sum was divided up as follows :— £5,008 
6s. 10d. interest on loans, £3,492 9s. lld. contribution towards 
redemption of debt, £1,309 0s. 3d. amount repaid to the Public Works 
Board, and £2,945 12s. ld. net balance surplus, which has been 
transferred to the depreciation and contingencies account, bringing 
that fund up to £8,455 2s. 4d. 


Ipswich.—The Dock Commission has decided to utilise 
electricity from the Corporation mains for lighting and power pur- 
poses at the docks. 


Italy.—A recent report of H.M. Embassy at Rome states 
that the non-existence of coal in Italy has of late caused keen 
attention to be paid to the motive power contained in the numerous 
waterfalls in the country, which has been estimated at 
10,000,000 н.р. For many years the waterfalls have been utilised 
for providing electric light, often over long distances, and for pro- 
velling tramcars. Several short electric railways are now in opera- 
tion which have given satisfactory results, and there is a proposal to 
connect the capital with Naples by means of a short and fast line of 
electric traction. The inauguration of the Vizzola-Ticino Electric 
Supply Со. took place in 1901; it is capable of producing 23,000 H. P., 
which is intended to be utilised by the manufacturing districts in 
the neighbourhood of Milan. Many other electric supply com- 
panies of lesser importance have been or are in course of being 
established, with the object of supplying motive power to various 
industries. 


Kidwelly.—The D.C. has decided to provide an electric 
plant of its own, and will oppose any action taken by the County 
Electric Traction Co. in this respect. Аа electrical engineer is to 
be engaged to prepare a scheme. 


Lichfield.—The B. of T. have infurmed the Corporation 
that they have no power to extend the prov. order, but that if the 
compulsory works are not completed by July 3rd next, they will 
consider the question of deferring the revocation of the order, on 
the Council giving the Board an undertaking to carry out its 
obligations. The Council has decided to engage an expert to 
report on the prospects of electric lighting in the city. 


Lowestoft.—At a meeting of the T.O. it was stated 
that the receipts for the half-year from the sale of electric energy 
had exceeded the moet sanguine expectations by about £640, of 
which £152 was actual profit. There are 327 consumers, and 17,379 
8-c.P. lamps connected. 


Lynton.— An error unfortunately occurred in our note 
under this heading last week; the Electric Lighting Co. has a five 
years’ contract to maintain the public lighting, with 80 glow lamps 
and one arc lamp. The U.D.C. merely inquired whether the com- 
pany would be willing to replace the arc by an equivalent number 
of glow lamps, and has no intention of commencing electricity supply 
on its own behalf. 


Margam.— The D.C. has rec.ived from Miss Talbot, a 
millionaire landowner, the offer of a site for the electric light works 
and future extensions, covering over 208,030 yda, at the nominal 
rental of £30 per annum. 


Musselburgh.—In view of what is stated as a “ tech- 
nical ” difficulty having arisen in the negotiations between the pro- 
moters of the Musselburgh electric lighting and tramway scheme 
end the company to which it desired to transfer its powers, the 
T.C. has consented to the granting of a new order by the B. of T. 
in the event of its becoming necessary to drop the present order. 
The consent of the Council is given with the provision that the 
conditions under the present order hold good. 
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Newport.—The Electricity Committee has approved a 
proposal of the electrical engineer to change the supply of current 
in the lower portion of the town from alternating to continuous, 
utilising the existing mains. Mr. Bishop farther made suggestions 
as to re-arranging the hours of work іп the departments under his 
supervision, so as to avoid excessive overtime, and proposed а 
standard minimum and maximum rate of wages. The Committee 
has adopted the suggestions. 

The Waterworks Committee has decided to charge the Electricity 
Committee 3d. per 1,000 gallons for the water used at the new 
generating station. 


Peterborough.—The Corporation has given notice for 
the discontinuation of gas for a number of the street lamps, which 
are to be replaced by the electric light. 


Portsmouth.—The E.L. Committee has recommended 
the T.C. to reduce the price of energy for motive purposes to the 
uniform rate of 134. per unit, and meter rents in small houses 
from 10s. per year to 1s. per quarter. 


Pudsey.— On Monday the T.C. decided toexpend £7,000 on 
the proposed E.L. works instead of £5,000. It has been ascertained 
that no extension of the prov. order will be granted, and the Board 
of Trade will only delay revoking the order for a short time. 


Rattray.—The T.C. has decided to defer the considera- 
tion of the infroduction of the electric light until the intentions of 
the Blairgowrie T.C. are known. 


Rugby.—The U.D.C. has received from the Local 


Government Board sanction to borrow £12,000 for electric lighting 
purposes. 


St. Albans.—The T.C. is negotiating with the North 
Metropolitan Electrical Power Distribution Co., Ltd., for the 
transfer of the Corporation's electric light prov. order. 


Sandgate.—The U.D.C. has decided to have the streets 
lit by electricity, supplied by the Folkestone Electric Light Co. 


Spain.—A company has just been formed in Madrid, 
with a capital of £160,000 and the title La Compania Hidro- 
Electrica del Salto de Villora, to put down а 9,000-н.р. plant to 
utilise available water-power in the generation of electrical energy, 
and to transmit the same to the town of Turia for lighting and 
power purposes. 


Stafford.—The T.C. has decided to oppose the Bill 
promoted by the North-Western Electricity and Power Gas Co., as 
there appears no probability of the borough being omitted from 
the area of supply comprised in the Bill. 


Taunton.—The B. of T. has appointed Mr. W. R. 
Kelsey, B. Sc., principal of the Taunton Municipal Technical Insti- 
tute, aS electrical inspector for the borough. The E. L. Committee 
has had some difficulty through the flooding of junction boxes, which 
interrupted the supply of electricity in two or three cases. 


Teddington.— The Electricity Committee has recom- 
mended the U.D.C. to accept the amended tender of Edmundson's 
Electricity Corporation, Ltd., for leasing the Council’s prov. 
order. 


Tiverton.—The T.C. was recommended on February 
llth by the Lighting Committee to accept the offer of Messrs. 
Suter & Co, to put down an electric light installation to 
specifications prepared by Messrs. Enright & Co, and to work the 
undertaking for three years at their own risk. It was decided to 
ask Messrs. Suter & Co. to report upon the advisability of utilising 
the River Exe for motive purposes, in conjunction with gas. 


Tynemouth,—At the meeting of the T.C. on February 
llth it was decided'to petition against the Bill of the Newcastle- 
upon-Tyne Electric Supply Co. 


Whitehaven.—The В. of T. has declined to give the 
Council power to do private wiring for electric lighting purposes. 


Winnipeg (Canada).— The electric works of the 
Winnipeg General Power Co. on the Winnipeg river, near Lac du 
Bonnet, are now incourse of construction. Electrical power is to 
be transmitted over about 55 miles to the city. The river will be 
dammed by а dam 400 ft. long and 20 ft. high, and 10,000 н.р. will 
be developed and transmitted at the outset. 16 is anticipated that 
the works will cost $1,000,000, and will be completed and ready for 
operation within a year. 


ELECTRIC TRACTION NOTES. 


Aiusdale.— The Birkdale Tramway Co. has declined to 
extend the clectric tramway from Birkdale to Ainsdale, owing to 


there being no prospect of any return on an expenditure of 
£10,000, 


Ashton-under-Lyne, — The T.C. on February 11th 
decided to apply for а loan of £50,000 for the reconstruction and 
electrification of the horse tramways within the borough. 


Dublin.—The project of constructing an electric railway 
between Dublin and Slane (Co. Meath) is being energetically taken 
up. The proposed route lies through a rich portion of the Counties 
Dablin and Meath not touched by the railways; it will be 26} 
miles in length, and the estimated cost of construction is set down 
at about £3,000 per mile. It will carry cattle and farm produce 
of every description, in addition to pissengers, It ів the intention 
of the promoters to utilise the water-power of the River Boyne to 
generate the electrical energy. 


Failsworth.—Considerable headway has been made with 
the fixing of the overhead wires along the electric tram route in 
Manchester Road, Failsworth, and with the exception of a short 
length, the whole of the overhead equipment is complete. When 
cars run through Failsworth it will be possible to go from Oldham 
to Manchester by electric tramcar, and negotiations for a through 
service have been opened. : 


Germany.—The fire brigade authorities of Nurembourg 


are at present making some experiments with an electrical fire- 
gervice wagon. 


Holland.—4A concession has been granted by the Dutch 
Government for the construction of an electric ra lway between 
Harlem and Amsterdam. 


Hove.—The poll of the town having gone advereely for 
the Corporation, compelling it to abandon its Bill, the B. E. T. Co. 
has been making great efforts to obtain the Council's consent for 
it, to lay the lioes So far the B.E.T. Co. has been unsuc- 
cessful, and it is to be feared that Hove will have to go without 
tramway facilities. The company's scheme is to connect Little- 
hampton, Worthing, Lancing, Shoreham, Southwick, Purtslade and 
through Hove to join on to the Brighton Corporation system, about 
16 miles along the coast, and from Shoreham to branch inland 
about six miles to Steyning. 


Huddersfield.—We referred last weck to the extension 
plant inaugurated on 11th inst. at the tramway station. Following 
the starting of the new engine, a luncheon took place in the Town 
Hall, when Mr. T. H. Moore presided. In proposing the toast of 
“ The Contractors,“ the chairman said that the contract for the 60-ft. 
steel rails was let to Messrs. Bolchow, Vaughan & Co., and within 
one month a first consignment was delivered at Huddersfield. He 
did not suppose that this despatch could be excelled even in 
America, though in that country such a feat would have been more 
freely advertised. Not a single rail failed to pass the test. Mr. 
Nuttall had reduced the work of tearing up and replacing the old 
track with new lines almost to a fine art by his method and 
system. Mr. Moore said that the 650-xw. direct-coupled 
generator supplied at the outset by Messrs. Mather & Platt 
had fully upheld the high reputation of the firm. The boosters had 
been obtained from Mr. T. W. Broadbent, of Huddersfield, and he 
hoped the result would be such as would bring about a new industry 
at Huddersfield. The Tramways Committee gave the first order for 
cars to the British Electric Car Co., of Trafford Park. The 
chairman also spoke in laudatory terms of the manner in which 
the minor contracts had been carried out, and, in conclusion, 
said that the extras on the whole amounts of contracts of 
£117,491 19s. 5d. did not reach the sum allowed for continzencies, 
the actual total amount certified for payment being £116,592 48. 9d. 
Mr. Nuttall, Mr. Barbour, Mr. Earle (Mather & Platt), Mr. Baylor 
(British Electric Car Co.), and Mr. Bertram Thomas (underground 
cable work) responded to the toast. In responding to the toast 
of “The Engineer,” Mr. K. F. Campbell also complimented 
the contractors upon the excellence of their work, and in reference 
to the taking-up and reconstruction of the track, said that Mr. 
Nuttall completed his task by relaying J mile 400 yards of track in 
a week, which the engineer thought constituted a record. 

Councillor Hey (chairman of the Halifax Corporation Tramways 
Committee), in replying to the toast of the Visitors," eaid that at 
Halifax there were various types of engines, including turbines, but 


he considered the new engine at Huddersfield the most suitable 


and most economical type of generator for tramway work. 

The borough engineer (Mr. K. F. Campbell) bas reported at length 
to the Committee on the contracta for the electrification of the tram- 
ways, which amounted to £189,770, while the actual cost was 
£188,384. The Committee his resolved to fix the Westinghouse 
brake to all the tramcars, and that Messrs. Milnes, Voss & Co.'s 
car top covers be fixed to five cars now on order from the British 
Electric Car Co. Several of these car top covers are fixed to cars 
now ruaning in the borough. 


Kent,—The County Council has withdrawn its opposition 
to the electric tramway scheme from Chatham to Maidstone, 
promoted by the Chatham, Rochester and Maidstone Light 
Railway Co. 


Kilmarnock. — The T.C. again on 11th inst. dis- 
cussed the question of electric lighting and traction. The Cor- 
poration has already obtained an order for lighting, and the 
E. L. Committee recommended that Messrs. Kennedy & Jenkin be 
instructed to prepare the necessary Parliamentary plans in con- 
nection with the proposed tramway line between Beausburn and 
Riccarton, and that plans and specifications for the works be got 
ready at the earliest possible date, so that no time should be lost 
in accepting offers after the tramway order had been obtained. The 
report was adopted by a majority. 


Lancashire and Yorkshire Railway.—lIn his speech 
to the shareholders at Manchester the other day, Sir George 
Armytage said:—They bad their works in connection with the 
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electrification of the railway between Liverpool and Southport. 
They would bave a central power station at Altcar and three trans- 
former stations at other places. They hoped to have all finished 
about the end of this year, and had every reason to believe 
that they would obtain a considerable increase of traffic by the 
greater facilities they intended to give. The estimated capital 
expenditure for general purposes during the current balf-year, for 
which sanction was asked, was £447,515, and the directors anticipated 
that tbey would spend on new works about £259,965. 


London.—ManYLEBONE.—AÀt the meeting of the Legal 
and Parliamentary Committee of the M.B.C. this week, the town 
clerk reported that the L.C.C. would not proceed with either the 
Marble Arch to Cricklewood tramway, or the Tottenham Court 
Road tramway. With respect to the two Clapham Junction and 
Marble Arch railway schemes, they could not be proceeded with 
pending the sitting of the Royal Commission on Tube Railways. 

PoPLAR.— The M. B. C. bas decided to oppose the L.C.C.'s proposal to 
employ the overhead system for electric trams in East London, and 
to urge the adoption of the conduit system. 


Mossley.—On Mouday the first stone was taken up here 
in connection with laying the track for the joint tramway scheme, 
the ceremony being performed by the Mayor. The system will join 
Mossley with Stalybridge, Hyde and Dakinfield. 


Newport (Mon.).—Mr. H. F. Parshall has reported upon 
the progress made with the new power station contracts. He states 
that in the power house all the plant necessary for eupplying the 
tramway load and power load is installed and for the most part 
connected up, and that he is trying to ensure the opening of the 
power house on March 1st; the tramways should, he thinks, be 


running on April lst. 


Nottinghamshire and Derbyshire.—The Financier 
states that the promoters of this tramway scheme have deposited 
the estimates prepared by their engineer, Mr. Alfred Dickinson, 
showing the cost of oonstruoting the tramways as set out in the 
Bill deposited for next session. The aggregate cost of the whole 
scheme is put down at £408,015, of which sum £360,541 will be 
spent upon the construction of the proposed 79 miles of tramways. 
The balance will be spent on road widenings, which are estimated 
to cost £46,526, and upon land for generating stations, car sheds 
and depóts, which is estimated to cost £917. The capital of the 
company is to be £750,000, with the right to borrow a further sum 
of £250,000. 


Stockton.—The assessment of the electric tramways at 
Btockton-on-Tees has been reduced from £2,900 to £2,400, without 
recourse to litigation. 


Sunderland.—The Tramways Committee has a project 
in hand for carrying out extensions during the next five years. The 
routes which are being considered include Fulwell, and one to the 
east-end of the town (the latter being intended to tap the shipping 
quarters), which are in the borough, aod Ryhope and Silkswortb, 
outside the area. The matter is yet quite indefinite, but the chair- 
man of the committee, the vice-chairman, the electrical engineer 
and tramways mansger have recently been making an inspection. 


Sweden.— The first step in the substitution of electricity 
for steam on the State Railways will be taken on the Christiania— 
Malmo line, a distance of more than 500 km. It is said that the 
Government will be able to utilise the greater part of the power at 
the falls of Trollhetta, while Norway will find sufficient motive 
power at Kykkelsrud. Journal des Transports. 


Worthing.—The result of the poll on the electric tram- 
way question was made known on Monday. In favour of the Cor- 
poration promoting its own Bill in opposition to the B.E.T. Co. 
there were 2,968 votes, and sgainst 1,019, a majority of 1,949 in 
favour of the Corporation scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephone Festival.—The annual festival 
in connection wiih the Glasgow district of tbe National Telephone 
Co., Ltd., was held on the evening of 13th inst. in the Grand 
National Hall, Glasgow. Mr. George Franklin, ex-Lord Mayor of 
Sheffield, and vice-president of the company, occupied the chair. 
There was a very large gathering. In the course of his address, the 
cbairman said that a year ago there was no doubt they were face to 
face with serious difficulties in Glasgow, which were due primarily 
to the phenomenal growth of the company's business in dlasgow, 
and, in the second place, to the withholding by the Glasgow 
auuhorities of underground privileges, which had been во readily 
granted by municipalities else where. Thanks to the energy of a 
conscientious and able staff of workers, these difficulties had been 
overcome, and to-day the company's position in Glasgow was 
ttronger than ever before. With subscribers numbering 12,000, 
and calls totalling 34 millions per annum, it was clearly proved 
tbat their telephone systém was of great service to the business 
community of the city. In Glasgow they had, however, a curious 
state of affairs; they had municipal competition. He did not pro- 
pose to discuss the merits of municipal trading, or the demerits of 
what was called municipal socialism, but he would say that he had 
always beenjan admirer of the public spirit and enterprise shown 


by the Corporation of Glasgow, and because it had chosen to 
take up the telephone businees was no reason, he held, why it 
should be denounced. He thought, however, that it was a mistake, 
and had only resulted in so many thoutand persons payiug two 
subscriptions instead of one, and the pledging of the credit of the 
ratepayers for the amcunt of money required for the undertaking. 
He had been told that Glasgow had received its charter from King 
Charles the First. That monarch bad lost his head, and there was 
a possibility that the Corporation which had derived its charter from 
him bad done the same. Ав they were in competition with the 
municipality of Glasgow, let them see that it was friendly com- 
petition; let it be competition in the interest of the telephone 
service; let them vie with the Corporation in giving the best pos- 
sible service, and in giving the greater civility and attention to 
complaints. If they did that, it would be found that there was 
room in Gla:gow for both telephone systems. During the evening 
a most enjoyable musical programme was provided. 


Glasgow Telephones.—On the 13th inst. Mr. A. К. 
Bennett, general manager of the Corporation telephone department, 
lectured on the telephone system under his TE He traced its 
progress, and :tated that the 8,100 instruments now in connection 


represented an increase of 4,707 lines since February last year. 


Italian Telephones.— Telephonic communication is said 


to have been inaugurated on 15th inst. between Rome, Milan, and 
Turin. 

Newport (Mon. Telephones.—Arrangements are in 
progress for forming a company to give an unlimited service for 
£6 per annum; an exchange will be established as soon as 350 sub- 
scribers are enrolled. Mr. C. A. Clarke, of Manchester, has the 
matter in hand. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 


Latakia-Cyprus ce es ee ee ee e 
Trinidad-Demerara No.l .. oe "T .. Aug. 27, 1900 


Dominica-Martinique .. we ec T .. May 7, 1902 
St. Lucia-Martinique .. $3 - m .. May 7, 1902 
Guadeloupe-Martinique э is "a May 7, 1902 
8t. Lucia-St. Vincent .. Ss ae .. Nov. 18, 1902 s 
Martinique-Puerto Plata 2x .. July 10, 1902 .. T 
Guantanamo-Mole В+. Nicholas  .. . Aug, 4, 1902 


Cayenne-Pinheiro we va ee Е . Aug. 19, 1902 5 i. 
Reissi-Issa-Reissi-Yemani .. Фа ` га 
Cadiz-Teneriff .. 


Bt. Jacques-Haiiphong.. А is Jan. 8, 1903 
Jamaica-Colon .. . .. о... Dec. 31, 1902 - 
ee Jan. 26, 1903 . ee 


Sitvebondo-Bandjermasin .. 

Marseilles-Barcelona .. ia 
LANDLINES :— 

Route to Tientsin and Taku ría Helampo 


ee Jan. 2n, 1903 ЖЯ 


.. June 18, 1900 ee 


Wireless Telegraphy.—The Daily Chronicle says that, 
although the Postmaster-General has not appointed a committee to 
consider the Marconi system of wireless telegraphy, the Government 


` has sanctioned the formation of an inter-departmental committee to 


inquire into the matter. The General Post Office, in common with 
the other Government offices, is merely represented on this 
committee. 

Mr. Marconi had the honour of being received by the King at 
Backingham Palace on 13th inst. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.— March 10th. Tenders are being invited until 
March 10th by the Austrian State Railway authorities at Lemberg 
for the supply and erection of acomplete plant for the electric 
lighting of the railway station at Lemberg. Tenders are to be 
sent to Die K. and K. Staatseisenbahn Direction, Lemberg, whence 
particulars may be obtained. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See '' Official Notices " February 13th. 


Battersea.—March 2nd. Coal, stores, carbons and 
meters. See Official Notices" February 13th. Я 


Battersea.— March 18th. One 300—350-KwW. steam 
dynamo, &c. Bee “ Official Notices " to-day. 


Bedford.—February 25th. 500-KwW. steam alternator. 
See Official Notices February 13th. 


Belgium.— March 5th. Tenders are being invited until 
March 5th by the municipal authorities cf Ghent, for the concession 
for the electric lighting of the town. Tenders are to be sent to 
L'Hotel de Vil'e, Ghent, whence particulars may be obtained. 


Bermondsey.— March 2nd. Carbons, electricity meters, 
indicators, fuses, oil, incandescent lamps, cables, stores, &c., for 
12 months. See “ Official Notices" February 13th. 


Bexhill.— February 21st. 300-Kw. steam dynamo, 
water-tube boiler, superheater and crane. See "Official Notices 
February 6th. 
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Bilston.—March 16th. Wiring and fittings for public 
buildings. See Official Notices " to-day. 


Buenos Ayres.— The Municipality of Juarez, Province 
of Buenos Ayres, is calling for tenders for the public lighting of 
that town. 

A River Plate contemporary says the Council intends calling for 
tenders for constructing and working an electric tramway to the 
west of the city, to the suburbs of Ortuzar, Mazzini, Modelo and 
Urquiza. | 

Bulawayo. — February 26th. ^ Establishment and 
working of an electric tramway. See Official Notices Nov. 21st. 


Burnley. — February 23rd. Cables for lighting and 
tramway extensions. See ''Official Notices” February 6th. 


Bury.—February 27th. Tramway poles, overhead line, 
section boxes, &c. See “ Official Notices " February 13th. 


Bury.— March 6. Traction switchboard and 


accessories. See ''Official Notices " to-day. 


` Cardiff.— February 24th. Five Lancashire boilers, &c. 
Bee '' Official Notices” to-day. | 


Chester.—February 28th. 
“Official Notices February 13tb. 


France.—March 5th. The French Post and Telegraph 
authorities in Paris are inviting tenders until March 5th for the 
supply of 110 tons of bronze wire, and 1,500 tons of copper wire. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle 108, Paris. 


Glasgow, &c.—The May-Oatway Fire Appliances, Ltd., 
is inviting tenders for wiring for fire alarm installations in Glasgow 
and otber towns. See advertisement pages to-day. 


| Holyhead.—March 4tb. A complete electric lighting 
plant for the U.D.C. Bee “ Official Notices ” to-day. 


Italy.— February 231d. Tenders are being invited until 
the 23rd inst. by the Italian Naval Authorities at Spezia for the 
supply of a large quantity of electric lamps and lampholders. 


Kingston-upon-Hull.— February 26th. Two Lanca- 
shire boilers, coal conveyor, stokers, &c., and fuel economieer. 
See Officia] Notices February 6th. 


Koloszvar (Austro- Hungary). — March 10th. The 
Municipal authorities of Koloezvar, Austro-Hungary, are prepared to 
consider tenders for the installation of an electric power station 
for the supply of motive power. Estimates are to be based on carrying 
out the enterprise at the expense and risk either of the town or of 
the would-be concessionnaires, and should be addressed to the 
municipality in question, at Matyaskiraly, No. 1, I. 5, Koloezvar. 


London County Council.—March 17th. 200 tram- 
cars, complete with trucks, motors, controllers, &c. (100 bogie and 
100 single truck). See Official Notices“ to-day. 


Manchester.—March 5th. The Electricity Committee 


wants tenders for wiring nine sub- stations 


Merthyr Tydfil.— February 25th. Hill's Plymouth Co., 
Ltd., invites tenders for the supply of electrical appliances. Forms 
of tender to be obtained at the company's offices at Merthyr. 


Metropolitan Asylums.— February 25th. The M.A. 
Board wants tenders for electric fire alarm installations at Eastern 
and Western Hospitals. See Official Notices February 13th. 


Oldham.—February 24th. The Electricity Committee 
wants tenders for the supply, delivery and erection of cooling 
towers, motor-driven centrifugal pumps, motors, and switchgear, 
pipework and overhead travelling crane, comprised in specification 
No. 10. 


Pertsmouth.—March 6th. ^ Lancashire boilers, steel 
chimney, fan and engine for induced draught, piping, &c See 
“ Official Notices " to-day. 

Rathmines.—February 24th. Coal, electricity meters, 
car bons, stores, &c., for 12 months. See Official Notices” Feb- 
ruary 13th. 

Rosario.—March 16th. A River Plate єхсһа се says 
that the two tenders received by the Municipality for the lighting 
of the city by gas or electricity not having been accepted, new 
tenders are being called for, which will be received up to March 
16th, 1903. "T 

St. Annes-on-Sea. — March 4th. Cables and exten- 
sions to induced draught plant. See “Official Notices" to-day. 


150 electricity meters. See 


Stockport.—February 28th. The Tramways Commit'ce 
invites tenders for laying permanent way of the electric tramways. 


Sunderland. — February 27th. Surface condenser, 
induced draught fan, battery and booster, and piping. See “ Official 
Notices" February 6th. 

Wakefield.— March 2nd. 
" Official Notices“ to-day. 


Feeders and conduit. See 


Warrington.—March 4th. Water-tube boilers and pipe- 
work, two 750-Kw. steam dynamos, switchboard extensions, See 
* Official Notices February 6th. 


Wimbledon.—February 25th. Н.Т. switchboard and 
gallery. See Official Notices February 13th. 


CLOSED. 


Bermendsey.—The Borough Council on Tuesday placed 
a contract for lamps and columns, also switch pillars, &c., with 
Messrs. Crompton & Co., at £1,454. The other tenderers were 
Oliver & Co, £1,360; W. Lucy & Co., £1,375; Gilbert Arc Lamp 
Co., Ltd., £1,409; Brockie-Pell Arc Lamp, Ltd., 1,429; Johnson and 
Phillips, £1,434 ; Improved Electric Glow Lamp Co., Ltd, £1,443 ; 
British Prism Globe Electrical Co., Ltd., £1,495; Drake & Gorham, 
Ltd., £1,582; General Electric Co. (1900), Ltd., £1,585; British 
Westirghouse Co., £1,588; New Century Arc Light Co., Ltd, 
£1,638; Clift Manufacturing Co, £1,666; Veritys, Ltd., £1,712; 
Richard Woods & Co. (not in order), £675. 


Bucks.—The County Council has accepted the tender of 
Messrs. Lea & Warren, of Kettering, for installing the electric light 
at the County Asylum at £5,053, and that of Messrs. W. J. Farse 
and Co., of Nottingham, for an installation of telephones and tell- 
tales at £340 18s. 


Bury St. Ed munds.— The T.C. has accepted the tender 
of Messrs. J. Fowler & Co., Ltd., for an engine and dynamo at the 
electricity works; that of Mesars. Cole, Marchant & Morley, Ltd., 
for condensing plant; and that of Mr. H. G. Frost for a tower and 
small cooling plant. 


Colchester.—The Corporation bas just recently accepted 
the tender of Messrs. Mather & Platt, Ltd., for a 136-kw. dynamo, 
for direct coupling to a Davey-Paxman engine. This machine, 
when working compound, will give an output of 550 volts and 650 
amperes at a speed of 300 revs., and when working as shunt it 
will give 460 volts, 800 amperes at the same speed. Tho 
specification requires that the machine shall be capable of standing 
an overload of 10 per cent. for two hours or of 25 per cent. 
momentarily. 


Hebden Bridge.—The extensive dyeing and finishing 
works situated at Midgehole, and owned by the English Velvet and 
Cord Dyers’ Association, Ltd., is to be fitted throughout with the 
electric light, all wires and cables being in steel conduits. The 
tender sent in by Mr. R. 8. Blackburn, of Ribstone Works, Hebden 
Bridge, has been accepted. 


India.—The contract for the three-phase switchboards 
required by the Bengal Nagpur Railway Co. has been placed with 
Messrs. Kelvin & James White, Ltd. 


Ipswich.—The T.C. on February 11th accepted the 
tender of the British Westinghouse Co., Ltd., for tramcars, with 
bodies and trucks by the Brush Со., and Westinghouse motors and 
equipment at £15,149 18s. 


London.—The L. C. C. has received the under-mentioned 
tenders for the laying of the stoneware ducts for the cables 
required for the New Cross— Greenwich tramways, and other lines:— 


Reid Brothers .. he T .. (Accepted) £24,868 
W. Griffiths & Co. : 82 T. 27.951 


8. Kavanagh & Co. hr 8 E 2 oe a 80,442 
J. A. Ewart Sé x ki ex xx ie э 80,713 
J. Smith & Co. ee ee ee . ee 37,034 


Neweastle-on-Tyne.— The contract for the full equip- 
ment of superheaters, for the Manors power station of the Cor- 
poration tramways undertaking, has been awarded to the Cruse 
Controllable Superheater Co., of Manchester. A trial set of three 
superheaters fitted some 18 months ago, under the specification of 
Mr. Chas. Hopkinson, bas given great satisfaction. 


Natal.—The Natal Government Railway have placed the 
order for the main and all the distribution boards required in con- 
nection with the electrical equipment of their works with Messrs, 
Kelvin & James White, Ltd. 


Radcliffe.—The U.D.C. has just accepted the tender of 
Messrs. Mather & Platt, Ltd., for the supply of additional plant for 
the electricity works. It consists of two steam sete each comprising 
a Browett-Lindley two-crank compound engine, and a Mather 
and Platt 120-kw. multipolar dynamo. These machines will be 
wound to give an output of 550 volts and 220 amperes when 
workiag compound, and 480 volts and 250 amperes when working 
shunt, both at a speed of 450 revs. The same company is supplying 
a jet condenser with an Edwards |three-throw pump driven by an 
electric motor, for dealing with 15,000 lbs. of exhaust steam per 
hour; also one of its variable stroke electrically-driven pumps for 
boiler feed. 


Shipley.—Messrs. J. G. White & Co., Ltd., have received 
the contract for the complete construction of the Shipley tram ways, 
including permanent way, overhead, tramcars and equipments, and 
cables, at £65,000. This is the first section of the Mid-Yorkshire 
scheme, for which powers are at present being obtained. The total 
estimated cost amounts to £450,000. 


Sunderland.— Last week the T.C. accepted the tender 
of Messrs. Clayton, Son & Co., for a Lancashire boiler for Hylton 
Road Station. The Electricity Committee reported that agree- 
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ments with the North-Eastern Marine Engine Works, Ltd., and 
Messrs. W. T. Doxford & Sons, Ltd., for the supply of electricity 
for motor power had been prepared and were presented for 
sealing. The high-tension trunk cables necessary for this supply 
will be laid bv the Callender Co.—from Hylton Road Station to 
South Docks, Monkwearmouth, and Pallion sub-stations—at an 
estimated cost of £13,609. The necessary motor-generators and 
switchboard for the Pallion sub-station will be obtained on the 
schedule of the Allgemeine Electrical Co. at a cost of £2,801. 
The two firme named would require between them about one million 
unita per annum. 


Wallasey.—Messrs. Thornton & Crebbin, of Bradford, 
have received an order for a patent counter current condenser, 
complete with their standard air and circulating pumps for the 
power and electric lighting station at Liscard. 


Walsall.—In regard to our notice of last week, the cars 
to be supplied by the Brush Co. are to have B.T.H. equipments, the 
said equipments consisting of two G.E. 58 four-turn motors, two 
B. 18 controllere, one B. 2 trolley standards, the usual switches, 
fuses, circuit breakers, lightning arresters, &c. 


Yarmeuth,—The Corporation has accepted the tender 
of Veritys, Ltd., for the supply of carbons at £4 18s. 34d. per 
1,000 pairs, that of Messrs. Babcock & Wilcox, Ltd., for two 
250-H. P. boilers and an conomiser for the electricity (works at 
£1,731. | 

Yorkshire.—Tasker's Engineering Co., of Sheffield, have 
obtained the contract for a three-phase power plant to be installed 


at the Silkstone Fall Colliery, Yorkshire. The plant includes an 
electrical coal-cutter, driven by a three-phase motor. 


FORTHCOMING EVENTS. 


Friday, Febroary 20th.— At 9 p.m. Royal Institution. Mr. E. Н. 


Griffiths on The Measurement of Energy." 
At 3 p.m. Iastitution of Electrical Engineers (Students' 
Section) Visit to the Board of Trade Electrical 
Standards Laboratory. 
Saturday, February 218t.— At 7.30 p.m. Glasgow Technical Col- 
lege Scientific Society. Mr. J. Andrews on Water 
in Steam.” 


Tuesday, February 24th.— At 8 p.m. Institution of Civil Engi- 
neers. Paper on Mechanical Handling of Material," 
by G. F. Zimmer. 

Wednesday, February 25th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Section). Meeting in the 
University Buildings. Paper by Mr. A. M. Taylor on 
“ Network Tests and Station Earthing." 

Thursday, February 26th.—At 8 p.m.  Iostitution of Electrical 
Engineers. “The Nernst Lamp," by J. Stöttner, 
and, if time permits, Distribution Losses in Elec- 
tric Supply Systems," by A. D. Constable and E. 
Fawssett. Abstract of a paper read before the 
Glasgow Section on February 10th :—'' A Study of the 


Phenomenon of Resonance in Electric Circuit by the 


Aid of Oscillograms,“ by M. B. Field. 

Friday, February 27th—At 3 p.m. Institution of Electrical 
Engineers (Students’ Section). Visit to the Board of 
Trade Electrica] Standards Laboratory. 

Saturday, February 28th.— Annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant has 
now been postponed. 


NOTES. 


Dinner to Sir William White.—A complimentary 


dinner to Sir William White, K.C.B., F. R. S., the late Chief Con- 


structor and Assistant Controller of the Navy, is being organised 
by his professional brethren, and will be held, by kind permission 
of the Wardens of the Worshipful Company of Goldsmiths, at the 
Goldsmiths’ Hall, on Thursday, March 26th. A large and repre- 
sentative Committee has been formed, among whom are:—Mr. 
Hawkshaw, President of the Institution of Civil Engineers; Mr. 
Maw, President of the Institution of Mechanical Engineers; the 
Earl of Glasgow, President of tbc Institution of Naval Architects; 
Mr. Whitwell, President of tbe Iron and Steel Institute; Mr. 
Swinburne, President of the Institution of Electrical Engineers; 
the Earl of Northbrook ; Lord Kelvin; Lord Brassey ; Lord George 
Hamilton; Sir Frederick Bramwell, Bart.; Sir Bernard Samuelson, 
Bart.; Sir James Kitson, Bart.; Sir Lothian Bell, Bart.; Sir Edward 
Carbutt, Bart.; Admiral Sir John Hay; Sir John Wolfe Barry; Sir 
William Preece; Sir Benjamin Baker; Sir Nathaniel Barnaby; 
Sir George Bruce; Bir John Durston; and Sir J. I. Thornycroft. 
Sir Frederick Bramwell, Bart., is the hon. treasurer, and Mr. 
Leslie S. Robertson, M. Inst. C. E., 28, Victoria Street, Westminster, 
the hon. secretary. 


Junior Institution of Engineers,—On Saturday last 
the 18th anniversary dinner of this society took place at the Hotel 
Cecil. The guests were received by the President, Col. Edward Raban, 
C.B., R.E., Director of Works of the Navy, and the chairman, Mr. 
Kenneth Gray. Among those present were Sir Evan MacGregor, 
K.C.B., Secretary to the Admiralty, Sir J. Jackson, Col. R. M. 
Ruck, R.E. of the War Office, Mr. Fletcher Moulton, M.P, 
and Messrs. Percy Griffith, W. J. Tennant, Basil P. Ellis, and 
F. W. Btokes. 

After the loyal toasts, Mr. Griffith proposed the Navy and 
Army.” In reply, Sir E. MacGregor said that, though during his 
18 years of office he had seen many great changes, no change had 
taken place in the spirit of the men. Col. Ruck, replying for the 
Army, hinted at a gigantic struggle in the future, and pointed out 
the great difficulty of the task of reorgsnising an army dispersed 
throughout an empire. He thought that if the public would 
show the same interest in the Army as in the Navy, the former 
would become as efficient as the latter already was, and for the 
same reason. 

Mr. W. J. Tennant toasted the Senior Institutions,” alluding 
specially to the work of Mr. Aston Webb, President of the R.I.B A., 
who replied that while someone had said, The juniors think the 
seniors are fools; the seniors know the juniors are”—he disputed 
the truth of thé cynicism. 

Mr. Moulton, proposing the Junior Institution of Engineers," 
likewise quoted the saying of an old Master of Cambridge, We 
are none of us infallible—not even the youngest of us," but con- 
gratulated the Institution on the youth of its members, and urged 
them not to let their elders “boss the show." Mr. Moulton 
reproached British capitalists with timidity, and contrasted them 
with Americans, referring to the wonderful results” achieved by 
the letter. 

Mr. Kenneth Gray, in a brief reply, stated that the Institution 
was in а prosperous condition, and had put aside £300 towards a 
building fund. 

The President then proposed the toast of “Twentieth Century 
Engineering." Не regretted the absence of Mr. Marconi, aud 
referred to various directions in which engineers were at present 
actively progressing, concluding with tbe Nile irrigation works. 

Mr. Basil Ellis, of Messre. John Aird & Sons, contractors for the 
great dam of Assouan, in reply, gave an interesting description of 
the works; Mr. F. W. Stokes, of Messrs. Ransomes & Rapier, who 
designed and supplied the sluices, gave an amusing account of his 
endeavours to find something semi-humorous to say about them, 
in accordance with instructions, and took occasion to point out that 
consulting engineers’ specifications were not necessarily inspired 
documents. 

Mr. Kenneth Gray proposed The Health of the President,” who 
suitably acknowledged the compliment. 

During the proceedings Mr. Sidney Anning gave some amusing 
sketches, and Mr. T. E. Gatehouse contributed two violin solos; 
Mr. Kenneth Gray sang with refinement and grace two excellently 
chosen and musicianly songs, for which we were duly grateful. 


Obituary.—The Times Berlin correspondent announces 
the death of Herr Erich Rathenau, director of the Allgemeine Elec- 
tricitäts Gesellschaft, which took place at Assuan, in Egypt, on 
January 19th. The deceased gentleman was the younger member of 
the well-known family of electrical engineers who are at the head 
of the management of the Allgemeine Electricitäts Gesellschaft. 
Before the funeral, which took place in Berlin on Monday, the coffin 
was placed in the great machinery ball of the works at Ober 
Schoneweide, where addresses were delivered by the former 
Minister of Marine, Admiral Hollmann, and others. The Emperor 
was represented by his aide-de-camp, Lientenant-General von 
Scholl. 


Institution of Electrical Engineers.—At the mceting 
last week the following proposal of the Council was announced by 
the President :—About Easter in each year, in accordance with tke 
articles of association, the Council prepare a list of members aud 
associate members or associates to fill the several vacancies that 
there will be on the Council at the eneuing annual general meeting. 
This list must be read at an ordinary general meeting four weeks 
or more before the annual general meeting. The Council now 
invite members to assist them in the preparation of this list by 
sending to the secretary suggestions of suitable names; all thore so 
gent in will be considered by the Council, who, with this list before 
them, willselect the names of the members, associate members, and 
associates whom they will in due time nominate in the prescribed 
way to fill the several vacancies. 


British Electrical Superannuation Fund. — The 
report of the managing trustees for the year ended December 31st, 
1902, shows that, since the end of 1901, tke net membership of the 
Fund has increased by nearly 80 per cent.—viz,, from 51 to 145; 86 
belong to the B.E.T. Co., 29 to associated companies, and 30 to other 
concerns. Nine new companies, including the City of London 
Electric Lighting Co, joined the Fund during the year. The net 
total number of contributing companies, as at December 31st last, 
stood at 25, and, apart from any further adhesions which may be 
looked for from companies outside tbe B. E. T. organisation, the 
absorption of the E. P. D. group of undertakings by the B E. T. will 
probably result in a large increase of the present figure by the end of 
the year. 


Electric Shock Fatality.—The Review of the River 
Plate records that about the middle of January a youth in charge of 
the switchboard at the Buenos Ayres market was killed as the 
result of a shock. The current, it is said, was low pressure. 
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London County Council. — At last week's meeting 
the Council resolved to lend £20,570 to the Hackney Borough 
Council for electric lighting purposes, and to sanction the borrowing 
by tbe Ielington Council of £770 for similar works. 

Technical Fducation.—The Technical Education Board reported 
that every year witnessed a closer connection between the technical 
schools and the various industries, and that the students in the 
polytechnics and technical institutes, aided by the Council, were 
now meeting with marked success in obtaining situatiors in leading 
establishments. Asan instance, the board mentioned that numerous 
successes were recorded in connection with the mechanical engi- 
neering and electrical department of the Regent Street Poly- 


technic, from which over 60 students had recently obtained good. 


appointments through the training which they had received in 
the technical classes. Among others the following firms were 
mentioned ss having taken directly into their employment students 
from the Polytechnic. Messrs. Siemens Bros, the Westinghouse 
Brake Co, the National Telephone Co., Messrs. Thorneycroft, the 
Thames Iron Works, Yarrow & Co., tte Edison & Swan Co., and 
Vickers, Sons & Maxim. The board added that other polytechnics 
had achieved equally satisfactory results. 

Electric Tramways.—The Council sanctioned an expenditure of 
£2,530 in connection with the laying of tramway tracks and the 
provision of electrical equipment, &c., at the temporary car sheds to 
be erected at the tramway depóts at Balham and Rye Lane. 

The Highways Committee reported that the work of reconstructing 
the Westminster—Tooting tramways was nearly completed, and it 
was anticipated that in а short time the temporary power station 
and sub-stations would be in operation. It was probable the lines 
would be in working order by the end of April, and the Committee 
proposed that the conversion should be inaugurated by a public 
ceremony. 

An expenditure of £2,700 was approved for laying a double line 
of track for a short distance in Wandsworth Road and Nive Elms 
Lane, во that the carriageway, which is about to be widened, would 
not have to be again disturbed in the event of its being fourd 
pos:ible at some future time te obtain the consent of the Borongh 
Councils and the Board of Trade to the adoption of the overhead 
system of electric traction on that route. 


The Joint Parliamentary and Highways Committee submitted a 
report, reminding the Council of the reference to c^nsider the 
advisability of the Council promoting in the session of 1903 a Bill 
on the subject of underground railways in London. It had, 
however, not been found practicable to do so, but a preliminary 
report on the subject had been prepared by the officers. It was 
necessary to provide a complete and satisfactory scheme, and the 
Committee asked for sanction to expend £500 for the purpose of 
enabliog the officers to more fully report on the quest on of 
locomotion. 

The Council decided at the meeting on Tuesday last to seal 
. petitions, for presentation if necessary, against the underground 
railway Bills and tramway Bills of the present session, in order to 
safeguard the Council's pcsition. A committee was appointed to 
conduct the County Council's case before the Royal Commission on 
locomotion and transport in London. 


Automobile Batteries.—The French Automobile Club 
has dropped the proposal to hold a competition of electric batteries 
tbis year. | 


~ 


University Notice.—The services of examiners are 
required .for the engincering department of the University of 


London. Some particulars are given in our advertisement pages 
to-day. 


Electricity in the Navy.—The Globe says that the 
Electrical Committee, which has been sitting on and off for the last 
year at the Admiralty, has almost completed its laboura. Though 
itis not to be supposed that all their recommendations will be 
adopted forthwith, yet the importance and progress of electricity in 
the Navy will at last receive official recognition. 


Appointments Vacant.— The Metropolitan Asylums 
Board require a chief assistant engineer at £300; a resident elec- 
trical engineer is required for Sunderland at £200; an assistant 
engineer for St. Helens at £100; shift engineer at Manchester 
at £150. Вее “ Official Notices to-day. 


Personal.—A social evening was spent at the Clarendon 
Rooms, Glasgow, on Monday evening, as a send-off to Mr. R. Percy 
Sims, who is resigning his present position as manager to Mesars. 
Lowdon Bros. & Co. in order to take up an important appointment 
on the staff of a large firm of mechanical, civil, and electric 
traction engineers. During the course of the evening a very 
handsome gold-mounted umbrella was presented to Mr. Sims by 
Mr. Donald Morris, on bebalf of the men employed in the Glasgow 
district. 


the Great Western Electrification.—The Evening 
Standard says that the directors of the Great Western Railway Co. 
have appointed a Committes of their number to investigate the 
question of the electritication of portions of their system, and that 
this Committee has called in Prof. Kennedy, the well-known elec- 
trical expert, to advise it, in conjuction with Mr. Churchward, 
who at the beginning of the present year succeeded Mr. Dean as 
chief mechanical engineer of the company. 


Institution of Electrical Engineers (Local Sec- 
tlons).—Before the Glasgow Section last week, Mr. M. B. Field 
gave a paper on “ Electrical Phenomena by the Aid of Oscillo- 
grams." 

Before the Leeds Local Section on Thursday, 19th inst, Mr. Н. 
Dickinson delivered his inaugural address; a paper was read 
thereafter by Mr. R. A. Chattock, on Motive Power Supply from 
Central Stations.” 


Londen Traffic Commissign.—The indisposition of 
Sir David Barbeur, the chairman, is responsible for the delay in 
holding the preliminary meeting of this Commission. 


German Competitive Methods.— It is announced in 
several newspapers that German competitive enterprise is about to 
take another and an original form:—''A journal devoted to 
electrical subjects is soon to be printed in Berlin in the English 
Janguage and circulated wherever the British flag flies, the object 
being to set forth the superiority of German electricians as opposed 
to all comers. One of the curious features of the undertaking is 
that this new Anglo-German industrial publication is to be backed 
by one of the great German electrical manufacturing companies. 
An English technical journalist has been secured to edit the new 


paper. 


Electro-Galvanising.—Dr. Carl Richter in the issucs 
of the Elektrochemische Zeitschrift for November, December and 
January, discusses at great length the electro-galvanising industry, and 
the methods which, in his opinion, ought to be employed in testing 
articles of galvanised iron. Dr. Richter, we believe, is interested in 
the introduction of electro-galvanising methods into Germany and 
Austria, and he believes that tbe comparative slow progress of this 
industry is partly due to the absence of reliable and accurate 
methods for testing the physical and chemical properties of the 
coating produced. The following are tbe properties for which Dr. 
Richter considers tests are required : — * 

1. Geometrical and Optical Properties. — Form, colour, lustre. 


2. Mechanical Frepert ies. — Hardness, continuity, elasticity, 
tensile strer gth, adbesiveness. 

3. Chemical and Electro- Chemical Properties. — Constitution, resist- 
ance to corrosion, protective power. 

4. Thermal Properties.—Shrinkage and expansion on application 
of cold and heat. 

5. Properties of the Base-Metal.—Any alteration in these after 
costing with zinc should be noted. 


The methods cf laboratory examination for obtaining comparative 
resulte in relation to the above properties arc fully discus ed, and 
the author suggests in closing his lengthy article, that the next 
step is the application of these methods to the practical require- 
ments of the electro-galvanising industry. It is, perbaps, no* 
generally known that the property given in Richter's table under 
IIL. c, namely, " protective power," is the origin of the term 
gulvanised iron. Zinc aud iron form a galvanic couple when 
exposed to damp air, and even when the zinc coating has been 
pierced, so long as the superficial area of the exposed iron is not too 
great, the surrounding layer of zinc protects the iron from oxidation 
or rusting. The area protected increases with the thickness of the 
zinc deposit. The hot or dipping method of producing 
“ galvanised ” iron (dipping the sheets after special cleaning in 
molten zinc) is still employed for thé greater portion of the output 


‘of galvanised sheet iron, and the uee of the electrolytic method is 


confined to a limifed group of articles for which it is specially 
adapted. While admitting that the slow growth of the electrc- 
galvanising industry may be partly due to the causes which Dr. 
Richter has suggested in his articles, we are inclined to believe 
Наб the chief retarding influence has been the fact that the elec- 
trolytic process is more troublesome and more expensive than the 
older "dipping" process. It may be considered open to question 
whether the improved physical properties of the coating produced 
compensate fully for this extra trouble and expense, and we shall 
therefore await Dr. Hichter's promised further contributions on 
this subject with interest. 


Hands, Ltd.—On Wednesday Mr. Justice Buckley made 
a compulsory winding-up order against Hands, Ltd., of London. 


THE CENTRAL STATION ENGINEER. 


Mr. С. Е SANDERS, assistant electrical engineer to the Borough of 
Hampstead, has been appointed chief engineer to the King 
William's Town Electric Lighting and Cold Storage Co, and left 
England on Saturday last, to take up his duties there. After leaving 
the Bedford Grammar School, Mr. Sanders was for seven years at 
the L. & N.W. Railway works at Crewe, and for about the space of 
tbree years in each case, was assistant electrical engineer at 
Ealing and Bedford Corporation works. 

Mr. F. BRuTON has resigned the post of assistant engineer at tho 
Ashton-uuder-Lyne Borough electricity works. 

On Tuesday, Mr. W. C. Fripp, who has been appointed assistant 
electrical engineer to the Government of Malta, was presented 
with а collection of staudard technical works by the staff of the 
Wallasey Gas, Water and Electricity Departments. 
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LANCASTER ELECTRIC TRAMWAYS. 


Tzw towns with a history like Lancaster have progressed 
во rapidly within the last quarter of a century, for by the 
banks of the Lune commercial and municipal enterprise have 
deen contempora- 
neous, while as a 
natural sequence 
the population has 
almost trebled. To 
the “City Fathers” 
no little credit 
should be given for 
their wisdom in 
seeing that Lan- 
caster, as the capital 
of the County 
Palatine, should 
not lose prestige by 
sticking to “old 
rats.” 
Parliamentary 
powers were ob- 
tained by the Cor- 
poration in its 1900 
Act to construct a network of tramways in the 
borough, at an estimated cost of about £70,000. This 
figure, excluded the sum needed for the purchase of the 
horse-traction system of the Lancaster and District 
Tramway Co., which owns a four-mile line to Morecambe, 
and which, after a little friction, is now negotiating for 
the sale of its tramway to the Corporations of Morecambe 
and Lancaster. The first two sections of the scheme have 
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CAR ON GRADIENT OF 1 IN 10, BowEgRHAM Roap. 


4 ft. 8} in. The routes are from Dalton Square to Scotforth 
suburbs, and there is a junction at the Pointer, the first 4d. 
stage to Williamson Park, a popular place of recreation. 
The line is single, with numerous turn-outs. 

In the road construction the excavations generally were 
| 12 in. deep, allow- 
ing a 6-in. rail 
section to be used 
upon a 6-in. bed of 
concrete. The rail 
joints are supported 
by anchor sole- 
plates, of 60 lbs. 
weight, and 24 in. 
long, inverted and 
riveted to the 
bottom of the run- 
ning rail. The 
weight of the rails 
is 90 lbs per yard, 
and they are 60 ft. 
long. All the rails 
and fish-plates were 
supplied by Messrs. 
Walter Scott & Co., 
Steel Works, while the special work 
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of the Leeds 


at points and crossings was done by Messrs. Askham 


Bros. & Wilson, of Sheffield, Askham’s patent drain boxes 
have been fixed where necessary, and all the points have also 


been connected to the drains, Each joint is bonded with 


two 0000 Crown Chieago bonds. 


TRAMWAY IN SCOTFORTH Hoap. 


been ‘successfully completed at a cost of about £23,000, 
exclusive of the cost of the erection and equipment of a new 
power station rendered necessary thereby. 

The work of installation began in March, 1902, and about 
three miles of tramways have been laid down, with a gauge of 


PorE AT POINTER JUNCTION. 


- Gradients are fairly frequent, the steepest being on the 
Park route, approaching a curve in Bowerham Road, which 
is 1 in 10, with a radius of 80 ft. There are not, however, 
many curves. The sharpest on the track already in existence 
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is 60 ft., with the exception of the entrance to the car shed 
in Dalton Square. 

Power is transmitted by the overhead trolley system, side- 
bracket poles being used throughout, manufactured by the 
British Mannesmann Tube Co. These poles were planted 
in concrete, 6 ft. in the ground. The bracket arms are of 
a light pattern, and are constructed of hydraulic steel 
tubing and scroll work. 

The overhead equipment was erected by Messrs. Lowdon 
Bros. & Co., of Dundee. The trolley wire is No. 000 hard- 
drawn copper, &nd is double throughout. The wires are sup- 
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200-KWw. steam dynamos, two 300-kw. steam dynamos, 
one motor- generator of 60 KW., and one balancer of 23 Kw. 
The engines are of Messrs. Belliss & Morcom's three-crank 
compound type. The generators, motor- generator, and 
balancer are by the British Westinghouse Co., and were 
constructed at Trafford Park, Manchester the first turned 
out by the company at these works.  Eachiset is capable of 
supporting an overload of 25 per cent. 

The main switchboard was also manufactured by, the 
British Westinghouse Co., and comprises four generator 
panels, two motor-generator panels, one balancer panel, one 


i | s ^ . VIEW oF GENERATING PLANT (200-x W. SETS). 


ported from the bracket arms by flexible suspension, with 
Æ tna insulators. Where necessary, guard wires are provided. 

A section feeder box is placed at every half-mile of the 
track, fitted with marble panels carrying four switch fuses, 
two feeder switches, lightning arrester, choke coil, and 
telephone plug connection. The tramway cables are laid in 
the centre of the track in Sykes's earthenware conduits. The 
cables are of the Callender vulcanised bitumen type, with 
Callender watertight draw-in boxes. 

А car-shed has been constructed at the terminus in 
Dalton Square, 187 ft. long х 45 ft. broad, with 
accommodation for 18 cars; at present 10 have 
been purchased, of the double-deck type, with reversed 
stair-cases, They accommodate 42 adult passengers 
each, 18 inside, and 24 outside, and are 26 ft. long. 
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ELEVATION OF RAIL JOINT. 


On the top of the cars Challenger dry seats are fitted. 
The trolley-mast is of Messrs.  Blackwell's enclosed 
spring type, with swivelling trolley for side running. 

The bodies of the cars are mounted on Brill trucks with 
6 ft. wheel base, fitted with two No. 46 Westinghouse 
motors of 25 н.р. each, and Westinghouse series-parallel 
controlers. Each car is equipped with the Newel magnetic 
brake for use on the steep gradients. Tidswell -life-guards 
are provided on each car. Ф. 

As previously indicated, а new power station has been 
erected, with an engine room 70 ft. by 38 ft., containing two 


main instrument panel, five lighting-feeder panels, one 
B. of T. panel, one traction meter panel, and four 
traction-feeder panels, These panels are of blue 
Vermont marble, in three sections. As the plant} is 
designed for a combined lighting and traction load, 
the main switches on the generator panels are of the 
three-pole double-throw type, to connect either machine with 
the traction or lighting bus-bars as required. The circuit 
breakers on these panels are specially designed, being both 


SECTION OF RAIL JOINT AND ANCHOR SOLE-PLATE. 


maximum and minimum combined. These panels also carry 
an ammeter for each machine, voltmeter connections, and 
field rheostat handwheel. The two motor-generator panels 
contain the necessary starting and main switches, circuit 
breaker, ammeter, and field rheostat handwheel, so arranged 
that the motor-generator may be used ‘to generate current 
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either for lighting or traction. The B. of T. panel is. fitted 
with the usual recording and testing instruments. | 
с; Each feeder panel is fitted with a main circuit breaker, 
ammeter, and integrating wattmeter. 

The voltmeters on the two sides of the three-wire lighting 
system have open graduated scales and are of the illumi- 
nated type. The main voltmeters, one at each end of the 
board, for traction and lighting purposes, are of the illu- 
minated-dial differential ty pe, with centre zero for paralleling 
purposes. Messrs. Elliott Bros, London, supplied the 
recording instruments, and the illuminited-dial voltmeters 
and ammeters ; the remainder of the instruments are of the 
latest Westinghouse type. The panels are carried on a 
wrought-iron frame, insulated from the floor and supported 
from the wall by insulators, a clear space of 3 ft. being 
allowed behind the board. The latter is mounted on a 
cantilever gallery, 8 ft. wide, above the engine room floor, 
the absence of columns giving clear access to the floor 
below, which is occupied by the balancer and  motor- 
generator. 

A 15-ton travelling crane traverses the whole length of 
the engine room; it was furnished by Messrs. Carrick and 
Sons, of Edinburgh. 

Two new Lancashire boilers are provided, capable of 
working at a pressure of 160 lbs. ; at present they are kept 
at a pressure of 135 Ibs. per sq. in. to agree with the working 
pressure of the old boilers. The new boilers are 30 ft. by 
8 ft., with Hopkinson fittings. The wrought-steel steam 
pipe, with welded flanges, is by Messrs. Stewart & Menzies, 
of Glasgow. 

Four Korting ejector condensers are used, one to each 
engine; these are fed with condensing water from a cast- 
iron tank with a capacity of 42,000 gallons, placed at a 
height of 25 ft. above the level of the engine floor. The 
water. used for condensing purposes is pumped from the 
Lancaster and Kendal canal, which is on the easterly side 
of the station, by two motor-driven Gwynne centrifugal 
pumps. Each condenser is fitted with Körting's automatic 
relief valve and shutter, and automatic exhaust to atmos- 


the station, at a steam pressure of 200 Ibs. per sq.in. The 
steam from the destructor is taken through a reducing valve 
at a pressure of 135 lbs. per sq. in. | ^ 

. The boilers and pipes are lagged with Messrs. Lonsdale 
Bros.’ patent cork covering, the flanges being covered with 
planished sheet steel boxes packed with silicate cotton. 
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AUTOMOBILES AT THE CRYSTAL PALACE; Еа. 7. 


By an arrangement with the British Westinghouse Co., 
the bodies of the cars were made at the Lancaster works {оѓ 
the Metropolitan Wagon Co., the desire of the Corporation 


AUTOMOBILES AT THE CRYSTAL PALACE: Fig. 9.—CrTY AND SUBURBAN PETROL-ELECTRIC CAR. 


phere. The motors used in pumping are of the enclosed 
type, made by Messrs. Hall & Son, of Oldham, and coupled 
direct to the pumps, which are each capable of lifting 1,000 
gallons per minute from the canal into the tank. The 
boilers, pipes, condensers and valves were supplied by Messrs. 
James Foster & Sons, Preston. . | 

. AMeldrum refuse destructor and boiler is working alongside 


being to encourage local trade as far as possible. Mr. Erne& 


Ireland, of Morecambe, contracted for the laying of the rails. 
The excavations, concreting, and cable laying were carried 


out by the Lancaster Corporation employés, under the direc- 


tion of the Electricity Department. ‘The buildings, the 
power station and car shed, were erected by Mr. W. Harrison, 
builder, Lancaster. The whole of the work has been carried 
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out to the specifications of Mr. W. A. Tester, the electrical 
engineer, who bas had much experience in the installation 
of electric tramways in different parts of the country. Mr. 
Tester has received valuable assistance from Mr. D. A. 
Hamilton (chief assistant engineer), who has worked with 
him throughout ; and also from Mr. G. C. Litton, who acted 
as clerk of the works. 

Instructions have been given to Mr. Tester to prepare 
plans and estimates for the next route to be taken in hand, 


AUTOMOBILES АТ, THE CRYSTAL PALACE. 


(Concluded from page. 276.) 


AN exhibit somewhat apait from motor-cars is the com- 
bination petrol motor and dynamo shown by Messrs. De Dion- 
Bouton, 28, Brook Street, W, This firm has made a 
speciality of petrol motors, and the experience gained in the 
construction of the 30,000 which have been sold, justifies the 
company in drawing attention to the many advantages of the 
compact little generating set shown. It is claimed that its 
leading features are simplicity, cleanliness, small size and 
weight, also that owing to the ease with which petrol of 
uniform quality can now be obtained and its portability, no 
trouble need be experienced in that direction. 

Fig. 7 shows a complete generating set, with the arrange- 
ment of water and petrol tanks, battery, induction coil, 
switch and switchboard. 

The motor runs at a speed of 1,500 revolutions per 
minute ; it is fitted with automatic lubrication to all parts, 
and electric ignition, and the parts are all interchangeable. 

The dynamo is of the Manchester bipolar type, with 
drum-wound armature and shunt-wound fields. | 

A special feature of the combination is the electric regy- 
lator (in a shunt connected to the machine terminals), an 


The following table gives the power and weight of the 
different types of the De Dion-Bouton electrical com- 
binations :— 


Power of motor. Speed. Volts. Amps. 16-с,р, lamps. Weight 
34 н>. 1,500 E 30 238 kg 
4j Н. 1,500 | 110 y 40 241 „ 
6 K. . 1,500 { 150 ro 60 349 „ 

Ec 1,500 5 84 383 „ 


The combinations giving 150 volts are made for charging 
60-cell-accumulators. os | 


Fia. 8. 


An exhibit of a character somewhat similar to the above 
was shown by the Wolseley Motor Co., of Birmingham. It 
consisted of a 4-H.P. horizontal petrol motor coupled to a 
compound or shunt-wound dynamo, running .at 1,000 revo- 
lutions per minute. The engine is fitted with a centrifugal 
governor actuating a throttle on the feed pipe. e 

The ignition is electrical, a battery and induction coil 
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Fic. 10.— CHASSIS OF THE ELECTROMOBILE Co.’s 1903 Can, SHOWING BATTERY. 


exceedingly sensitive apparatus, by means of which the 


variations in voltage are said not to exceed 3 volts. 
The arrangement consists of a solenoid acting on a conical 
plunger core, which is connected by means of a chain and 
ulley to a plug-cock in the pipe leading to the carburetter. 
e rotation of the cock consequent on a movement of 
the plunger regulates the amount of explosive mixture which 
is supplied to the engine. The sensitiveness of the regulator 
can be varied by means of a milled screw. 


being supplied. A silencer is also fitted Ito the exhaust. 


The weight of the complete set, with radiators, coils, 
batteries, &c., is 54 cwt. 

In our last issue we referred to several electrical cars at 
the Crystal Palace Show, descriptions of which were held over 
to this week. Among them the “Р. & G." electric car (fig. 8) 
embodies some special features of interest. Built to seat 
two persons, the body is mounted on a tubular steel frame, 
with artillery pattern wheels fitted with pneumatic tires. 
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The consists of 40 cells, in ebonite boxes, of the 
firm’s latest type, half of which are placed in front of the 
car, under the bonnet, and the remainder under the seat, 
an arrangement which provides an equal distribution of 
weight over the chassis. This battery will carry the vehicle 
about 40 miles on average roads with one charge. 

The motor, which is designed for an output of from 2} 
to 5 H.P., i8 substantially constructed, self-lubricating, and 
drives the rear axle through bevel gear. | 

The controller is arranged to give four forward speeds, 
ranging from 5 to 18 miles per hour, and two backward 
speeds; there are aleo provided electric head lamps, com- 
bined volt-ampere-meter, und all the usual accessories. This 
firm also makes a speciality of petrol-driven cars. 

A combination petrol-electrical vehicle was shown by the 
City and Suburban Electrical Carriage Co., together with 
several other vehicles of their well-known make. 

This vehicle (fig. 9, p. 315) is somewhat of a novelty, 
and, as mentioned last week, is only the pioneer of the type 
which it is intended to put on the market. 

Briefly, these carriages will be fitted with a petrol-driven 
four-pole dynamo, supplying energy at 120 volts, direct to 
twin motors mounted on the rear axle. 


Ета. 11. 


In parallel with the motors, there is provided a light and 
powerful battery of accumulators, which may be used to 
assist the ordinary driving power on stcep gradiente, and 
conversely will receive any surplus energy from the generator 
—in exces of that required for driving the car— the engii e 
and dynamo running at a normal and most economical 
8 , 

The body of this car is mounted on & straight steel frame, 
which alao supports the petrol engine and dynamo in front, 
ds the bonnet, and the accumulators at the back, under 
the seat. 

A second tubular frame is provided for carrying the 
axles of the wheels and the motor equipment, and is con- 
nected to the body of the car through springs. 

It will therefore be seen that two sources of power are 
available, either siogly or in combination, .., the vehicle 
can be propelled by the petrol engine, or by the auxiliary 
battery, or by the two together. 

It is stated that the car on exbibition has given every 
satisfaction during some 750 miles of trial running in 
Somersetshire and Devonshire. 

In our last issue we described the principal features of tbe 
Electromobile Co.'s 1903 type of carriage. We now illus- 
trate (бр. 10) the straight châssis and under-slung battery, 
17 ia a distinctive feature of this company's type of 
vehicle, 

Another exhibit briefly referred to in our last issue was 
the Scheele Electric Interchangeable Victoria-Couré, shown 
by the Automobile Sopply Co., Ltd., of 29, Great St. 
Helen's, London, E. C., and illustrated in fig. 11. Thie 
Vehicle ig elegant in appearance, and may be used either open 
or closed, according to the state of the weather. It is fitted 
with a battery of the Hagen Co.’s make, consisting of 
40 cells in series, which are carried under the driver's 
seat and the rear portion of the body, and are of sufficient 


capacity to run the carriage, carrying four persons, from 
40 to 50 miles with one charge, over average roads. 

Two motors of about 24-в.н.р. each drive through single- 
reduction spur gears, direct on to the rear driving wheels of 
the carriage, the motors being efficiently encased. 

The vehicle is provided with a series-parallel controller of 
tramcar pattern, for regulating the speed, fixed horizontally 
below the driver’s feet and operated from a handle on the 
steerirg column. Three speeds and a reverse, also a two- 
motion brake can be operated from this column, the brake 
being arranged by short-circuiting the motors on suitable 
resistances. A two-direction emergency brake and all the 
usual accessories are provided. This vehicle is so arranged 
that it is a comparatively easy matter to substitute a 
brougham body for the victoria, should it be so desired. 

In glancing through the numerous exhibits of petrol- 
driven motor-cars, one cannot help noticing the almost 
universal use of electrical ignition devices. For this purpose 
accumulators and induction coils are most generally used in 
conjunction with a trembler or ignition pointe, Certain 
builders, however, employ a small magneto-machine, mounted 
directly on the engine shaft. 

A typical car employing this method of ignition is built 
by the Albion Motor Car Co., of Glasgow. A couple of 
permanent magnets mounted on a magnet, wheel on the engine 
shaft revolve round a fixed armature, from which a single 
wire is led to the ignition plug in the explosion chamber of 
the engine, the circuit being completed through the frame of 
the vehicle. 

The contact-making device on the ignition plug is 
mechanically operated, and produces a series of brilliant 
sparks, 


NEW COMPANIES REGISTERED. 


Syro Switch Co., Ltd. (76,051).—This company was registered 
on January 14, with a capital of £8,000 in £1 Shares, to acquire the sole right 
to work in the United Kingdom British Patents No. 12,971, of 1900, and 1,844, of 


-1902. for improvements in electric switches and lampholders, to exploit any 


similar inventions, and to carry on the business of manufacturers of electrical 
switches and accessories, electrical engineers, &c. The first subscribers (cach 
with one share) are:—G. Higginson, 81, Buckingham Gate, B. W., mechanical 
engineer; R. G. Orr, 2, Hampstead Hill Gardens, N.W., gentleman ; F. R. 
Graves, 335, Fore Street, Lower Edmonton, N., clerk; H. A. Williams, 10, 
Westwell Road, Streatham Common, S. W., solicitor; Н. F..Btanes. 16, 
Finsbury Circus, E. C., merobant; А. R. Stanes, 16, Finsbury Circus, E. C., 
secretary; and A. M. Woodd, 79, Marquess Road, Canonbury, N., engineer. 
No initial public issue. Registered without articles of association. 


Electric Supply Co. of Ireland, Ltd. (2,717*.—This company 
was registered in Dublin on January 17tb, with a capital of £100in £lshares, to 
carry on the business of electrical engineers, suppliers of electricity, &o. The first 
subscribers (each with one share) are :—C. Fitzeimop, 30, Lower Ormond Quay, 
Dublin, electrical engineer; A. H. Walkey, 83. Grosvenor Square, Dublin, 
clerk; R. J. Smeth, 15, Synge Street, Dublin, clerk; R. Patterson, J, Bath 
Avenue, Dublin, clerk; L. A. Rudd, 60, St. Laurence Road, Clontarf, Dublin, 
clerk; W. B. Biddell, 18, York Terrace, Phibsborougb, Dublin, accountant; 
and W. Moroney, 23, Victoria Street, Dublin, clerk. Registered without 
articles of association. Registered office :—80, Lower Osmond Quay, Dublin. 


Anglo-Iberian Electric Light and Power Co., Ltd.— (76.053). 
This company was registered on January láth, with a capital of £10,000 in £i 
shares, to carry on in Spain or elsewhere the business of an electric light and 
power company in all its branches, and tò construct, lay down and establish 
any cables, wiier, lines, lamps, works, &c., necessary for such purpose. The 
first subscribers (each with one share) are:—G. Davies, 66, Finsbury Park Road, 
N., merohant; C. W. Butler, 55, Bloomfield Road, Maida Vale, W., secretary ; 
E. Courtier, 75, Cromwell Avenue, Highgate, N., clerk; R. Kirk, 2, Princes 
Mansions, Liverpool Road, Highbury, N., engraver; O. 8. Hickson, 20, West 
Smithfield, E.C., solicitor; A. M. Laredo, 108 & 104, Dashwood House, E.C., 
merchant; and D. Hawes, 26, Percy Road, Shepherd’s Bush, W., clerk. No 
initis] publio issue. The number of directors is not to be le:s than two nor 
more than five; the subsoribers are to appoint the first; qualification, £10. 


Ledbetter & Co., Ltd. (76,188).—This company was registered 
on January 27th, with a capital of £2,000 in £10 shares, to take over the busi- 
ness carried on at Leicester as '*J. H. Ledbetter & Co.," and to carry on the 
business of producers and suppliers of electricity for light, heat, ventilation, 
power or other purposes, electricians, engineers, manufacturers of magnetic 
and galvanic apparatus, &c. The first subscribers (each with one shar®) are :— 
J. Н. Ledbetter, 108, East Park Road, Leicester, electrician; Mrs. M. M. Led- 
better, 108; East Park Road, Leicester; A. W. Rose, 48, Beckingham Road, 
Leicester, clerk; Mrs. C. Rose, 48, Beckingham Road, Leicester; R. A. Rose, 
48, Beckingham Road, Leicester, clerk ; Lily Rose, 98, Deacon Btreet, Leicester, 
electrician; and A. J. Rose, 78, Deacon Street, Leicester, confectioner. No 
initial public issue. The subscribers are to appoiat the first directors; qualifi- 
cation and remuneration as fixed by the company. Registered by Waterlow 
Bros. & Layton, Ltd., Birchin Lane, E.C. 


Electric Danite Syndicate, Ltd. (76,275).—This company was 
regittered on February 8rd, with a capital of £5,000 in £1 shares, to adopt an 
agreement with F. Fowles, and to oarry on the business of advertising agents, 
manufacturers of and dealers in advertising appliances and acoessories, &c. The 
first subsoribers (each with one share) are:—R. J. Toleman, 22, Walbrook, 
E.O., consulting engineer; F. Fowles, 85, Duke Street, Brighton, advertising 
contractor; T. G. Chance, 129, Hopton Road, Streatham, gentleman; J. W. 
Robertson, 22, Walbrook, E.C.; R. Diespecker, 22, Walbrook, E.C., engineer ; 
A. Н. Рауп, 14, Saragota Road, “lapion, N.E., olerk; and H. W. Green, 7, 
Freshville Gardens, Shepherd's Bush, W., clerk. No initial public issue. The 
number of directors is not to be less than two nor more than three; the first 


‚аге R. J. Toleman, Captain К. Diespecker, and T. G. Chance; qualification, one 


share remuneration, £250 per annum, and a share in the profits, divisible, 
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Simplifled .Underground Conductor Co., Ltd. (76,331).— 
This company was registered on February 9th with a capital of £20,000 in £1 
shares (12,000 ordinary, 7,000 preferred ordinary and 1,000 employés ''), to 
acquire British patents, Nos. 3,995 and 26,524, of 1901, and U.S.A. patent, No. 
696,737, dated April lst, 1902, for improvements in the laying of underground 
conductors for the distribution of electrical energy, to adopt an agreement 
with F. Jones, and to carry on the business of electrical engineers, electricians, 
telephone and telegraph proprietors, suppliers of electric light, heat and power, 
хс. The first subscribers (each with one share) are :—R. j 
Place, Liverpool, builder; Mrs. J. Jones, 51, Pembroke Place, Liverpool; 
F. Jones, 80, Dudley Street, Liverpoo', cement merchant; W. N. Jones, Glen- 
brook, West Kirby, gentleman ; J. Hosie, 31, Handfield Street, Evertob, Liver- 
pool, clerk; J. Mottershead, 29, Royal Street, Kirkdale, Liverpool, clerk; and 
B. R. Hernan, 101, Barrington Road, Liverpool, clerk. Minimum cash sub- 
scription, £2,000. The first managers are F. A. Pocklington, 53, Castle Street, 
Liverpool, and A. W. 8. Pocklington, Northumberland Club, London; re- 
muneration, £500 each per annum. 


City and Subarban Electric Carriage Co. (1903), Ltd. 
(76,867.—This company was registered on February 12th, with a capital of 
£162,000 in £1 shares (2,000 deferred), to acquire the business carried on by P. E. 
Singer, of 19, Kensington Cours, London, at Niagara, York Street, Westminster, 
and elsewhere, as the City and Suburban Electric Carriage Co., and to carry on 
the business of manufacturers of, dealers in, and proprietors of motor con- 
veyances and appliances, whether to be worked by electrio, steam, oll, petrol 
gas, or other power, manufacturers of horse-drawn vehicles, constructors an 
owners of power houses, garages, works, depdte, storehouses, and trial grounds, 
electricians, engineers, producers and suppliers of electricity, electric power, 
petrol, ofl gas, or other power or light, manufacturers of electrical and other 
apparatus and machinery, railway, tramway, omnibus and conveyance pro- 
prietors, contractors, &o. The first subscribers (each with one share) are :— 
J. F. Cooke, 62, Ardgowan Road, Catford, S.E., clerk; J.C. Fay, 81, Kilmaine 
Road, Fulham, 8.W., clerk; J. W. Ward, 14, Marney Road, Clapham Common, 
S. W., clerk; J. Cawdry, 160, Praed Street, W., clerk; J. W. Paget, 48, Harbour 
Square, Stepney, E., clerk; T. F. Stevens, 20, Gerda Road, New Eitham, Kent, 
clerk ; and E. E. Ford, 25, Agnew Road, Honor Oak Park, S.E., secretary. No 
initial public issue. The number of directors is not to be less than three nor 
more than five; the subscribers are to appoint the first; qualification, £500 
ordinary shares ; remuneration, £200 each per annum. 


Taunton Electric Traction Co., Ltd. (76,319).—This com- 
pany was registered on February "th, with a capital of £50,000 in £5 shares 
(5,000 preference), to carry on in the United Kingdom, or elsewhere, the busi- 
ness of carriers of passengers and goods, electrical engineers, electricians, 
engineers, contractors, manufacturers of and dealers in railway, tramway, 
electric, magnetic, galvanic and other apparatus, mechanical and chemical 
engineers, generators, accumulators, transmitters, users and suppliers of light, 
heat, sound and power, or any of them, by electricity, galvanism, magnetism, 
compressed air, gas, steam or oil or otherwise, manufacturers of and dealers in 
pear machinery and implements for use in connection with the company’s 

usiness, owners and workers of inventions relating to the propulsion of rail- 
way and tramway cars, carriages, tracks, boats and other vehicles or craft by 
means of electricity or other power, &c. The first subscribers (each with one 
share) are:—C. Н. Dade, Donington House, Norfolk Street, W. C., secretary of 
the British Electric Traction Co., Ltd.; W. F. Cox, 60, Chancery Lane, W.C., 
solicitor; N. U. Gray, Donington House. Norfolk Street, W.C., secretary; 8. A. 
Sillens, Donington House, Norfolk Street, W.C., barrister; H. Colbourne, 
Donington House, Norfolk Street, W.C., secretary; F. C. Cocking, Donington 
House, Norfolk Street, W.C., registrar; and 8. R. Booth, Donington House, 
Norfolk Street, W.C., seoretary. No initial public issae. The number of 
directors is not to be less than three nor more than seven; the subscribers are 
to appoint the first; qualification, ] share; remuneration, £50 each per annum 
and 6 per cent. of the dividend on the ordinary shares, divisible. Registered 
oftice, Donington House, Norfolk Street, W.C. 


^ 


W. & E. Sumner & Clementson, Ltd. (76,965).—This com- 


pany was registered on February llth, with a capital of £5,000 in £1 shares, to 
to take over the business of mechanical and electrical engineers, patentees, 
and manufacturers of electrical appliances, ќо, carried on by W. & E. Sumner 
at Liverpool and elsewhere. The first subscribers (each with one share) are :— 
W. Sumner, 25, Westbourne Road, West Kirby, electrician; E. Sumner, 9, 
Grange Road, West Kirby, electrician; J. Clementson, Dacre House, Seabank 
Road, Liscard, merchant; A. Graves, 26, King Street, Waterloo, commission 
agent; J. West, 10, Cook Street, Liverpool, chartered accountant; W. 8. 
Deyers, 27, Ashfield, Wavertree, accountant; and P. Jones, 19, Bremner Street, 
Liverpool, clerk. No initial public issue. The number of directors is not to be 
lessthar three nor more than five; the first are W. Sumner, E. Bumner, and J. 
Clementson (all permanent); qualification, 50 shares. 


British Electric Transformer Co. (1903), Ltd. (76,351).— 
This company was registered on February 10th with a capital of £195,000 in £1 
shares (50,000 preference), to acquire the business of engineers and manufacturers 
of electrical machinery carried on at Hayes, Middlesex, as the “ British Electric 
Transformer Manufacturing Co., Ltd.," with the English and foreign patent 
rights belonging to the said company in connection with electrical transformers, 
and all improvements therein, with a view thereto, to adopt an agreement, 
dated February 5th, 1903, between said old company of the first part, A. M. 
Billington of the second part and P. W. Taylor (for this company) of the third 
part, to use, exercise, develop, grant licenses in respect of or otherwise turn to 
account an invention of A F. Berry, in connection with electrioal transformers, 
and to carry on the business of electrical engineers, electricians, manu- 
facturers of electrical transformers, iron, brass and metal founders and 
fitters, machine and engineering tool makers, mechanical engineers, boiler 
makera, millwrights, metal workers, plate makers, metallurgists, chemists, &c. 
The first subscribers are:—A. F. Berry, Hayes, Middlesex, engineer, with 
500 preference shares; E. Phillips, Basildon House, Moorgate Street, E.C., 
merchant, with 500 preference shares; A. M. B llington, Blomfield House, 
London Wall, E.C., engineer, with 500 preference shares; В. Б. Bain, 25a, 
Cockspur Street, S.W., chartered accountant, with 500 preference shares; 
Т. Petersen, Hamilton House, Victoria Embankment, W.C., engineer, with 600 
preference shares; J. Blair, 40, Pall Mall, S.W., solicitor, with 1 preference 
share; &nd G. Barnett, 2, Augustus Road, Shepherd's Bush, W., shorthand 
writer, with 1 preference share. Minimum cash subscription 10 per cent. of 
any shares offered to the public. The number of directors is not to be less 
than three nor more than seven; the first are R. 8. Bain, T. Petersen, A. M. 
Billington, E. Phillips, and A. F. Berry; qualification 500 shares; remunera- 
tion £750 per annuin &nd 10 per cent. of the net profits remaining after pay- 
ment of 10 per cent. dividend on the ordinaryshares dividend. Registered 
office, Dacre House, Victoria Btrect, Westminster, S.W. а 


Prested Miners’ Gas-Indicating Electric Lamp Co., Ltd. 
(76,081).--This company was registered on January 17th, with a capital of 
£12,500 in £1 shares, to acquire from the Prested Gas Indicator Syndicate, Ltd., 
and H. G. Prested, certain inventions for apparatus for indicating the presence 
of dangerous gases, patented in England, Belgium, France and the U.S. A., and 
fora miners’ gas-detecting electric lamp, provisionally protected, to develop 
such inventions and to carry on the business of electricians, engineers, lamp 
manufacturers, &c. The first subscribers &re:— S. W. Endicott, Crescent Road 
North, South Woodford, woollen merchant, 1C0 shares; J. Moule, Snelle Park, 
Edmonton, clerk to Board Schcol, 100 shares; C. A. Норі, 8, Marlborough 
Road, St. John's Wood, N. W., secretary, 100 shares; H. G. Prested, 44, Breck- 
nock Road, N. W., electrical engineer, 100 ehares: C. M. Wheeler, 336, Camden 
Road, N., licensed victualler, 100 shares; W. 8. Hogg, 20, Bucklersbury, E.C., 
chartered secretary, 60 shares; D. W. Wright, 229, Camden Road, N., surgeon, 
50 shares; and W.G. Wilson, 19, Sydney Road, Hornsey, N., traveller, 100 
shares. Minimum cash subscription, £8,000. The first directors are J. Moule, 
C. A. Huni, J. Oxendale, W. G. Wilson and H. G. Prested, all of whom (except 
J. Oxendale) are the directors of the Prested Gas Indicator Syndicate, Ltd.; 
qualification, 100 shares; remuneration as fixed by the company. Office, 
264. 70, Mansion House Chambers, Е.С. 


ones, 51, Pembroke . 


Pearson, 


- 


North-Western кее and Power-Gas Syndieate, Ltd. 
—1(76,121). This company was registered on January 21st. with a cepital of 
£10,000 in £100 shares, to promote or aid in promoting a Bill for carrying on 
throughout Cheshire, that portion of Staffordshire lying north of the southern 
boundary lines of the rural districts of Tutbury, Uttoxeter, Stafford and 
Gnosall, that partof Derbyshire lying north-west of the boundary between the 
Unions of Chapel-en-le-Frith and Bakewell, that portion of Flintshire com- 

rising the borough of Flint, the urban districte of Buckley, Connah'e Quay 

fold and Holywell, and the rural districts of Holywell and Hawarden, and 
that portion of Denbighshire comprising the borough and rural сізігісё of 
Wrexham, and elsewhere, the business of an electricity and power-gas supply 
company in all its branches, and to carry on tbe business of electricians, e'ec- 
trical and general engineers, suppliers of electricity and power gas for any 
purpose, &c. The first subscribers are:—T. W. Twyford, Whitmore Hall, New- 
castle, Staffordshire, potter, 5 shares; H. M. Robinson, Beechfleld, Stoke-on- 
Trent, china manufacturer, 5 shares; R. Heath, Biddulph Grange, Congleton , 
ironmaster, 5 shares; F. Rigby, Westmore Lodge, Alsager, Cheshire, colliery 
proprietor, 5 shares; A. Bailey, Shelton, Stoke-on-Trent, timber merchant, 5 
shares; 8. T. Perry, Stone, Staffordshire, boot manufacturer, 2 shares; and 
C. E. Babb, Stone, Staffordshire, draper, 1 share. Minimum cash subscription 
£5,000. The firs: directors are T. О. Callender, J. Н. Gartside, R. Heath, 
F. Rigby, E. Schweich, T. W. Twyford, A. Beymour-Jones, J. H. Derby and 
J. Harding ; qualification, £200; remuneration as fixed by the company. 


———————— 


RETURNS OF ELECTRICAL 


OFFICIAL 
| COMPANIES. | 


Ashton, Frost & Co., Ltd. (Electrical and General Engineers, 
Blackburn) (9,482).—A trust deed dated January 8th, 1903, to secure £18,000 (with 
power to create and issue £10,000 further stook rahking pari passu therewith, on 
certain conditions), has been registered. Property charged: Freehold lands at 
Whalley Banks, Blackburn (7,0842 superficial square yards), a yearly rent- 
charge of £21 08. 10d., and, as a floating security, the company's undertaki 
and property, present and future, including uncalled capital. Trustees: H. W. 
Ны est Garth, Malton; К. Peasson, Helmsley; and А. L. Russell, 

n. 


North-West London Electric Supply Co., Ltd. (75,054).— 
£80,000 debentures (600 of £50 each), dated January 12th, 1908, and a trust deed 
dated December 22nd, 1902, have been registered. Property charged by deben- 
tures: Thecompany's undertaking and property, present and future, including 
uncalled capital. Property charged by trust deed : Goodwill of electric lighting 
business; leasehold property known as central station, Finchley Koad, Hemp- 
stead, and 2, Rosemont Road, Hampstead; book debts, stock, plant, cables 
running through public thoroughfares, outstanding orders, &c. Trustees: 
A. Bull, Finsbury House, E.C., and H. Hoare, 87, Fleet Street, E.C. 


Neweastle-upon-Tyne Electric Supply Co., Ltd. (27,997).— 
Issue on December 30th of £1,500 debentures, part of a series created October 
8rd, 1901, to secure £350,000, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. Total 
amount previously issued of same series, £188,800. 


Guildford Electricity Supply Co., Ltd. (86,725).—Issue on 
January 20th of £500 debentures, part of a series created November 19th, 1900, 
to secure £15,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount previously 
issued of same series, £11,700. 


Automatic Electrical Advertising Syndicate, Ltd. (62,115). 
—This company's annual return was filed on January 6th, when the entire 
capital of 24,500 in £1 shares had been taken up. EI per share has been called 
up and paid on 3,000, and 1,500 shares are considered as fully paid. Mortgages 
and charges: nil. 


Atlas Engineering Co., Ltd. (64.320). — This company’s 
annual return was filed on December 6th, when 810 shares were taken up out of 
а nominal capital ої £2,000in £1 shares. £1 per sbare has been called up, and 
£810 has been received. Mortgages and charges, £300, 


Nermst Electric Light, Ltd. (60,807).—This company's annual 
roturn was filed on January 6th, when 189,4£0 preference, and 180,000 ordinary 
shares had been taken up out of a nominal capital of £820,000 in 140,000 pre- 
ference and 180,000 ordinary shares of £] each. £l pershare has been called tp 
on 115,000 shares, and £114,718 15s. has been received. 4281 58. remains in 
arrears, 25,000 preference and 120,000 orjinary shares are considered as fully 
paid. £288 158. has been paid on 620 forfeited shares. Mortgages and charges: 
Nil i 


National Electric Engineering Co., Ltd. (42,605) —This 
company's annual return was filed on January 2nd, when 2,659 shares had been 
taken up out of a nominal capital of £5,000 in £1 shares. £1 has been called 
up and paid on each of 654 shares. 2,005 are considered as fully paid. Mort- 
gages and charges : Nil. 


New Phonopore Telephone Co., Ltd. (44,054).—This com- 
pany's annual return was filed on November 90th, when 5,111 ordinary and 
1,000 founders’ shares had been taken up out of a nominal capital of £10,000 in 
9,000 ordinary and 1,000 founders’ shares of £1 each. 10s. per share has been 
called up on the ordinary shares, and £2,555 10s. has been paid. 1,000 founders' 
shares are considered as fully paid. Mortgages and charges: Nil. 


C. & A. Musker(1901), Ltd. (Hydraulic and Electrical Engineers, 
&c., Liverpool) (70, 573).— Issue on January 5th ої £4,800 debentures, part of 
series created July 5th, 1901, to secure £50,000, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Trustees: Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, W.C. 
Total amount previously issued of same series, £85,200. 


New Century Arc Light Co.. Ltd. (67,849).—A mortgage or 
charge dated December 19th, 1902, to secure & sum not exceeding £5,000 (being 
further security for £8,000 and upwards already advanced and future advances), 
constituting a second and floating charge on the company’s property, present 
and future, including uncalled capital, has been registered. Holder: Baron de 
Bush, Ash Grove, Hackney. No trustees. 


Aberystwyth and Chiswick Electricity Supply Corpora- 
tion, Ltd. (38,854).— Issue on January 21st of £1,800 debentures, part of a series 
created by resolutions of November 2nd, 1900, and March 8th, 1901, to secure 
£50,000, charged on the company’s undertaking and property, present and 
future, including uncalled capital. Holder: W. C. Johnson, Victoria Works, 
Old Charlton, Kent. No trustees. Total amount previously issued of same 
series, £23,200. | 


City of Birmingham Tramways Co., Ltd. (49,548).—А mort- 
gage or charge, dated January 8th, 1903, supplemental to a trust deed dated 
January 29:0, 1897, to secure £500,000 debentures created by resolution of 
tember 80th, 1896 (£300,000 of which have been issued), has been registe 
Properiy charged: Freehold property at Birmingham, King's Heath, Mozeley 
Green, Handsworth, and Selly Oak ; leasehold property at Birmingham, King's 
Heath, Birchfields, Herborne, Sparkhill, Selly Oak and elsewhere, tramways 
held under six leases from the Corporation of Birmingham, tramways and parts 
of tramways authorised by and constructed under various orders and the Oity 
of Birmingham Tramways Act, 1697, and other property, present and future, 
including uncalled capital. Trustees: J. A. Christie, The Chantry, Stanmore, 
and Sir C. R. Wilson, G. C. M. G., 21, Pont Street, London. 


X41 а гаа 


Vol. 52. No. 1,317, Ревволвт 20, 1903.) THE ELECTRICAL REVIEW. 819 


ELECTRICITY SUPPLY ACCOUNTS. 


WE present herewith the accounts for the 
Leith electrical department of the Borough of Leith 
Corporation for the year ending March 15th, 1902. The 
Electricity undertaking is comparatively young, this 
Accounts. being ite third year, but its output of 
946,650 units is an excellent omen 
for the future. The capital account stands at £76,247, an increase 
of £20,839, or nearly 40 per cent. on the previous year, which 
was largely expended on mains and other plant which does 
not become productive for some time. 
Great credit is therefore due to the late engineer, Mr. J. Gray 
Scott, through whose energy and good mauagement the department 
was enabled to show such a small deficit as £188. 


GENERAL STATEMENT. 
Year endiog March 15th— 1900. 1901. Inc. 


Total capital expenditure... £55,408 £76,247 £20,839 
Units sold, private РЕЯ ... 343,352 505,809 162,457 
Units sold, public... wo 440,841 — 
Total number of units sold . 946,650 — 
Number of 30-watt lamps connected 26,1 126 40,278 14,152 
Namber of public lamps opere) 167 223 61 
Maximum load in xw. 386 546 160 
Capacity of plant in xw. ... ses 640 990 350 
Revenue. 
Per unit. Groas. 
Sale of energy ... ia ss . . 2:594. 410, 203 
Meter rents E sia .. "00d. 24 
Sundry receipts ^ .. "02d. 352 
Gross revenue vx .. 261d. — £10,579 
^ Expenditure. 
Per unit. Gross. 
Coal T s i ‚з e. ‘65d, £2,192 
Oil, waste, water, and engine room 
stores .. 044. 158 


Salaries and wages incurred in genera- 
tion and distribution and attending 


topubliclamps ... 37d. 1.469 
Repairs and maintenance of build- 
ings, engines, boilers, алаш, апа 
street lamps ... is 18d. 745 
Works costs . T . . 115d. 44, 564 
Rent, rates, and taxes .. .. ‘13d. 513 
Managment expenses, salaries of 
managing engineer and clerical 
i 07d. 305 
General establishment charges, 
stationery and printing, law 
charges and insurance 13d. 519 
Gross expenditure ... 1:504. — £5,903 
Profit. 
Interest on mortgace and loans is Vis £2,266 
Sinking fund ... T 2,558 
Provision for bad debta next ‘account wee 40 
Debit balance .. ijs И — 188 
Gross profit ... ie. i ves — 44, 676 


The prices charged are: — For lighting, 4d. per unit; for power, 
13d. per unit; and discounts are allowed in both cases. The burgh 
arc lamps are charged at £20 per lamp per annum. 

The average price obtained from the sale of energy for all pur- 
poses was 2°59d. per unit. This low figure is, however, easily 
explained by the low price per unit charged for lighting. 

The items of expenditure on works costs, &c., will bear favour- 
able comparison with other undertakings having a similar output. 

The amounts set aside for interest and sinking fund, are pro- 
portionately heavier this year, which accounts for the undertaking 
showing a debit balance of £188. 


THE returns of the electrical undertaking of tbe 
Blackpool Borough of Blackpool show'a substantial improve- 
Corporation ment on those of the previous year. The gross 
Electricity profit shows an increase of £1,846 on the previous 
Aecounts. year (which, on that occasion, was & decrease of 
£618 on the year before), and although tbe 
increase in revenue is not quite in the same ratio as in the previous 
year, the expenditure increase is only £2,535, as against £5,650 on 
that occasion. With the capital expenditure still rapidly advancing, 
it is satisfactory to record a greater increase in output than on any 
previous occasion, and Mr. C. Furness, the borough electrical 
engineer, is to be congratulated on the resulta of the past year. 


GENERAL STATEMENT. 
Year ending March 3184. 1901. 1902. Ino. 


Total capital expenditure .. £145,094 171,033 225,939 


Units sold, private б. Ээй = 924,415 — 
Units sold, public... sie € = 289,659 — 
Units sold, traction sx fen == 804,058 — 


Total number of unita sold .. 1,515,966 2,018,182 502,766 
No. of 35-watt lamps connected — 104,630 — 

Maximum load in x Ww. 1460 1,625 165 
Gross revenue... .. . £23,530 £27,911 £4,381 
Gross expenditure... 85 .. £16,185 218,720 £2,535 
Gross profit B ü si £7,345 £9,191 £1,846 
Average price per unit sold és 3:36d. 8-82d, — 04d. 


The average price per unit shows a decrease— but less than might 
have been anticipated from the large increase of energy taken for 
traction purposes. 

The progress of the output of the undertaking may be gauged by 
the following table:— 


In the year 1895 277,427 units were generated. 


n 1898 . 473,824 н " 
„ 1897 . 575,904 А а 
„ 1898  .. 903,558 9 А 
„ 1899 1.098, 603 " » 
„ 1900 1,427, 607 M is 
„ — 1901 1,760,459 К Я 
„ 1902 2,262,516 A " 


The prices charged are as follows :—Private lighting, 7d. and 2d. ; 
power, heating, &c., 25d. per B. T. U. (Wright's D. I. system). Churches, 
5d., and public lighting (average) 344. per B.T.U. Traction, 2d. up 
to 250,000 units and 14d. afterwards. 

There are 265, 10-ampere arc and 290, 8-c.P. incandescent public 


the total number of consumers is 930, and the capacity of the 
works plant 3,050 Kw. 
There are some 90 miles of mains laid in the borough. 


BuvasUS STATEMENT. 
Year ending March 8l t 1901. 1902. 
Gross, Per unit. Gross. Per unit. Ino. 
Sale of energy . £21,186 3:36d. £95,078 3:044. — 32d. 
Meter rente. ec oo ids EOD men PIN = 
t rial end at- , : e 
Bales of te publielamp': 1.437 23d. 1,281 15d. — 084. 
fees, iums, 
1 een, 907 14d. 1,058 12d. — 024. 
on public lamps capital — - 
Gross re venue. £23,530 373d. 227,912 331d. — 42d. 


The works costs has fallen by over 3d. per unit generated, 
largely owing to the decreased cost of coal, which had been rising 
for the past few years. Repairs is the only item showing an 
appreciable increase. The total cost per unit has fallen to 221d., 
being practically the same as two years ago. 


Cost oF PRODUOTION. 


1901. 1902 
Gross. Per unit. Gross. Per unit. Ino. 


Goal and соке .. . £7,967 1224. £8,445 1°00d. — 22d. 


0 ter, oo. . o к” 
ОП, waste, water, 4o. y мз 21d. 1,210 1440. — 07d. 


. | 9332 -97d. 2,359 28d. — 094. 
street lampe. 
Ropeta ant T maintenance of | 
nen Ko., and site| 2,820 454. 4,612 55d. + 10d. 
amps — — — — — 
Works costs .. £14,190 2:25d. £16,626 197d. — 28d. 
n taxes 489 08d. 572  *07d. — 014. 


la en of ¢ of engineer esed pto d 

tary aud clerks. ` ) 933 15d. 867 044. — 11d. 

General establishment 
sie PR oe oed 975 “TNA, eon. 
insurance. 

Sundry expenses ee А 188 Od. 180 Od. 00d. 


Total costs .. £16,185 2:564. £18,720 221d. — 35d. 


The year's working shows la balance of £57, after setting aside 
£9,134 for the provision of interest and sinking fund and repay- 
ment of capital outlay. 


Pnorrr STATBMENT. 


Year ending March 81st— 1901. 1902, 
Interest on loans Vé- e +e XO 0 
Binkingfund — .. eo e e 3280 29,134 
Net s carried forward a $e. Seer mei .. — 205 57 


Gross profit ... - „ £7,345 £9,191 


CITY NOTES. 


Blackheath and Greenwich District Electric 
Light Co. | 


THE annual general meeting of this company was held on Thursday 
last week, at the Caunon Street Hotel. 

Bir J. А. Wirrox, M.P., in moving the adoption of the report, said 
that the company had now passed through its initial stage. When a 
supply of energy was available in a new district, consumers came 
in slowly at first. The record of business as set forth in the report 
showed that progress had been steady and well maintained. In 
1900 they had 342 coneumers, iu the next year the number was 
746, and last year they had increased to 1,234. The number of 
lamps connected increared during the same period from 14,473 to 
29,449, and last year to 44,916 lamps of 8 с.р. Continuing, the 
chairman raid that though the primary object was the supply of light 
to business premises and private houses, it was not the only source 
of income. In the last report, the directors made special reference 
to the demand for power, and expressed their belief that it 
would become an important branch of the business. The forecast 
was being fally justified. During the past year the demand for 
power increased fourfold, and there was every indication that it 
would further develop. All the large consumers had, without 
exception, given extensive orders, even in cases where they had 
their own boilers and engines on the premises He mentioned 
several instances supporting this statement. In one case a demand 
was received for a motor of about 100 xw. (probably the largest 
two-phase motor of its kind in the kingdom), and after some 
months' satisfactory working a second large motor was being put 
down on the same premises. These facts showed that manufacturers 
in the company’s district were beginning to realise that it was 
more profitable to save their space and utilise their capital in the 
production of their own specialities than to incur trouble and 
expense in providing power for themselves. This provided the 
company with a day load when no lighting was required. The 
financial results of the year were satisfactory. The total receipts 
had grown rapidly, the rate of expenditure having decreased іп a 
more marked ratio, and there was every reason to expect that this 
process would continue. The gross receipts were £14 334, and the 
expenses were less than half the revenue—namely, £6,978 — leaving 
the credit balance at the end of the year £7,355. Tbe chairman 
referred to the judicious and constant supervision of the managing 
director, Mr. Bowden; the board were under obligations to him 
for his services. The result of the year's operations was that, 
after providing for debenture and other interest charges, there 
was a net balance of £4,012. Continuing, Sir John dealt with 
certain points of a technical character. When the provisional 
order was first obtained the company was required to supply direct 
current in Greenwich and alternating current in Blackbeath, and 
in practice this duplication of the system was found both incon- 
venient and expensive. The directors desired to unify tbe system 
of supply, and they accordingly applied to the Board of Trade to 
sanction the change-over in the Greenwich area from direct current 
to alternating current. As the greater portion of the current sup- 
plied had to be alternnting, it was felt that if they were permitted 
to adopt this system of supply throughout the whole area it would 
effect a considerable saving of expenses. After much negotiation, 
the 'necessary permission was obtained. The work was being pro- 
ceeded with as rapidly as possible. It would involve a small 
capital expenditure. The change would obviate the neceasity of 
laying fresh trank cables. The chairman then referred to the Bill 
now before Parliament. The Bill seeks t> transfer to the company 
the present electric supply order for the districts of Lewisham and 
Penge. Lewisham was immediately contiguous to the company’s 
area and could be supplied economically from their mains, and the 
prospects of a large demand were evident; many consumers were 
waiting to be supplied. The addition of this area would add 
materially to their field of operations without any very large ex- 
penditure. As to Penge, tbat district could not be so easily worked, 
and they were not so eager to secure it. The local authorities 
sought to impose onerous conditions, and unless satisfactory terms 
could be arranged this portion of the Bill might be dropped. 
While they would like to have the Penge district, they would not 
attempt to do so except on reasonable terms. Another part of the 
Bill related to the Crystal Palace Co.’s undertakirg It was purely 
permissive. It proposed to allow the Blackheath Co. to buy and 
the Crystal Palace Co. to sell the latter’s undertaking. The dis- 
tricts Jay together, and their company could werk the Crystal 
Palace area under more favourable conditions than now obtained. 
However, no compulsion wasto be used. It would be a matter of 
amicable agreement. Of course, such terms, if arrived at, would be 
subject to the confirmation of the shareholders in both companies, 
80 that nothing would be done in haste or in secret. 

The motion for the adoption of the report was seconded by Mr. 
Henry ST. JohN WrNkwonTH. The report was unanimously 
adopted. 

. The retiring director and the auditors were re-elected. 


An extraordinary meeting was then held, and the Bill referred to 
above was approved. 
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Liverpool Overhead Railway Co. 


Sm Wm. Forwoop presided over the balf-yearly meeting, held on 
Tuesday last week. He said that the accounts were not as eatis- 
factory as they could have wished, but, on the whole, thcy were 
more encouraging. They had completed the acceleration of their 
trains on October 1st last. Some details were wanting; tho 
machinery was delivered rather slowly, and it was only in the last 
few weeks that they were able to give the public a six-minutes’ 
service, but they had been practically working the accelerated 
service since October lst. The accelerated rervice bad been 
entirely satisfactory. Before they opened the service they had 
a decrease of £101 per week. This they had tarned into a 
very large increase since the accelerated service was opened, of £72 
per week. It was a bold step for the directors to take; ко bold 
that electrical engineers, American engineers in particular, predicted 
that they would not succeed. They said openly that they (the 
directors) were attempting what was impossible. He was glad to 
think that they bad accomplished everything they had attempted. 
Their speed was 19 miles per hour. On the Manhattan Railway it 
was 134 miles; on the South-side Elevated Railway, Chicago, it 
was 14'6 miles; on the Chicago Lake-side, 124 miles; on the South 
London, 13 miles; and on the Central London, the Twopenny 
Tube, it was 14 miles per hour; во they would see that with regard 
to speed the Liverpool Overhead Railway was far in advance of 
anything before attempted, and the directors were abundantly satisfied 
with the result of their expenditure of capital. The receipts for 
the half-year had been £41,159, as against £41,556, showing a 
decrease of £397. The expenditure had been £31,118, against 
£29,896. They would notice, on the other hand, that they had run 
rather less mileage, and that their expenses were increased owing 
to the accelerated service. They had carried to the reserve fund the 
sum of £2,000; in previous half-years they had only carried £1,500. 
There was also an increase in the cost of materials. That arose 
from the permanent way and renewal expenses. They had kept their 
structure and rails and electrical equipment up to date entirely out 
of revenue. They had never touched their renewal fund. The 
working expenses of the half-year worzed out at 2 23 per cent. less 
than in June of last year. Three years ago the company obtained 
powers enabling them to join their line with the Lancashire and 
Yorkshire at Seaforth station, and he reported that negotiations had 
been going op, though they did not succeed iu coming to terms. 
They had now arrived at the heads of an agreement; he was not 
able to give them particulars, but he thought they would 
shortly be connected to the Lancashire and Yorkshire 
Railway, and that the arrangements would be mutually advan- 
tageous. There bad been deposited in Parliament by the Cheshire 
Lines Committee a Bill with regard to a junction with their line at 
the Hamlet, and they would shortly be asked to approve of that 
Bill. Another Bill bad been deposited for making a line from 
Resforth Sands to the Cheshire Lines station at Sefton, a loop line. 
They would also be asked to approve of that Bill. Their line had 
ceased to be an isolated item, and before long would be linked with 
main lines of railway, which must add to their prosperity. The 
competition with the Liverpool tramways was still severe, but they 
had won back а good deal of their traffic, and he was inclined to 
think they would soon win back more. They ran from one end to the 
other of their system in 20 minutes. He did not think it possible 
to give a better service than tbat. The chairman concluded by 
moving the adoption of the report. 

Mr. RIoHARD Hosson seconded. | 

The resolution was carried, as was also that declaring dividends 
of 5 per cent. on the preference and 1} on the ordinary shares. 

At a special meeting which followed, resolutions were passed 
respecting the Cheshire lines, &c., also authorising the raising of 
£16,500 debentures. The chairman stated that the moncy would be 
required to meet the cost of extensions and to provide a new elec- 
trical conductor. By means of this new conductor the area given 
to the negative return current would be very much increased, and 
they would have an economy in fuel. 


London United Tramways (1901), Ltd. 


Tur directors’ report submitted at the meeting held at Chiswick 
on Wednesday, ilth inst., states that during the year ending 
December 31st, 1902, great progress was made with the woiks of 
constructic п and equipment of the new lines. Of the tramways 
under construction totalling 13 miles of route and 25% miles of 
single track, six miles of route have been opened for traffic; these 
comprise the extensions from Hountlow to Barrack Road, and from 
Isleworth and Richmond Bridge respectively to Twickenbam Town, 
which were completed in September last, and the further 
extersion from  Twickenbam Town on to Hampton Road 
and Teddington junction opened for traffic in November. 
The remaining portions of the Hampton Court group of 
lines through Hampton to Hampton Court returning through 
Hampton Wick and Teddington to the Hampton Road junction are 
practically completed, and will be ready for opening at Easter. The 
directors have secured an ample site of 10 acres at the most con- 
venient point, d e., at the junction of tbe lines in Hampton Road, 
Teddington, upon which an extensive depót, sub-station, car sheds 
and workshops have been erected, and these with nearly two miles 
of storage sidings to accommodate upwards of 200 cars, are now 
ready for the recep'ion of the rolling stock. The new cars ordered 
last year are in process of delivery, aud will all be in hand before 
Easter. Proposals were submitted last scesion for the approval ef 
Parliament to authorise valuable extersions from Kingston-on- 
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Thames to Wimbledon, from Hammersmith Bridge vid Barnes and 
Mortlake to Richmond, aud the electrical conversion of the com- 
pany’s existing horse tramway between Kew and Richmond, as also 
& line from the Uxbridge Road across to Hammersmith, which will 
give the company's passengers from Hanwell, Ealing and Acton a 
direct route to Hammersmith Broadway and the District Railway 
as an alternative to the existing terminus and interchange facilities 
at Shepherd's Bush. The Bill was strenuously opposed by the 
London and South-Western Railway and other important interests 
in both Houses of Parliament, but after protracted hearings 
extending over six weeks the directors succeeded in obtaining an 
Act of Parliament authorising the whole of their proposals, except 
the comparatively short piece of line in Bridge Road and Hammer- 
smith Bridge, which the Commons Committee excised upon a 
representation by the London County Council that the laying of a 
tramway would necessitate the erection of a new bridge. Since the 
close of the session, however, the London County Council have 
intimated that their views are modified, and that they are 
applying to Parliament to authorise the construction of this 

ort piece of line, but, recognising that in the public interests it 
should be worked by the company as part of а through 
route, they аге prepared to lease the same to the company. 
The company’s Act confirms the arrangement which the directors 
have carried through with the Richmond Corporation, extinguish- 
ing the option which would have arisen this year to purchase the 
existing horse tramways and provides that the enlarged system of 
electric tramways now authorised for the borough shall not be pur- 
chasable until at least 30 years hence. The Act also provides that 
the local authorities of Barnes and the Maldens and Coombe may 
not purchase before the expiration of 30 years, Wimbledon and 
Merton of 25 years, and then only at fair market value. The 
directors have also secured an extension of the purchase period with 
respect to the lines in Brentford for 25 years from 1903. Powers 
were also obtained authorising the company to enter into working 
agreements With railway companies for through bookings. The 
directors are pleased to be enabled to report to the shareholders 
such complete suocess in their Parliamentary proc:edings of last 
session. An agreement has been sealed by the Middlesex County 
Council, and is in force until 1919, whereby they undertake not to 
promote tramways or light railways in the company's territory in 
Middlesex, to support the company's applications from time to 
time, and to oppose any other company or person promoting 
schemes within that area. During the past few months arrange- 
ments have been made for working in friendly relations with the 
Underground Electric Railways of London, Ltd., the company 
which controis the Metropolitan District Railway, the Great 
Northern, Piccadilly and Brompton Railway, the Baker Street and 
Waterloo Railway, and the Charing Cross, Euston and Hampstead 
Railway, in pursuance of which it is intended that allthe allied 
railway companies and this company shall issue through tickets 
over the respective systems. In order that the shareholders may 
the better appreciate the importance of this alliance and the great 
volume of additional traffic likely to flow to this company's 
system, a map has been issued showing the various under- 
takings, which are so connected up as to cover practically the 
whole of London and its western suburbs. The Underground 
Electric Railways of London, Ltd., having become the largest 
shareholders in this company, their active co-operation will shortly 
be further assured by the election of representatives on this com- 
pany’s board of directora. The operation during the past year of 
that portion of the company's undertaking which bas, so far, been 
opened for traffic, has resulted iu gross receipts amounting 
to £222,256 15s. 104, and the workmg and general ex- 
penses and renewals are £120,938 168. 1d., leaving a net re- 
venue of £101,317 193. 9d. After payment of the debenture 
interest and the dividends on the 5 per cent. preference 
shares there remains £50,156 8s. 7d., out of which an interim 
dividend at the rate of 8 per cent. per annum, less income-tax, 
mounting to £22,552 12s. 7d. was paid in August last, leaving an 
Available balance of £27,603 168. Of this amount it is proposed to 
appropriate £23,346 2s. 3d. in payment of a final dividend on the 
ordinary shares for the half-year ending December 31st last, at the 
rate of 8 per cent. per annum, less income-tax, and to carry the 
surplus of £4,257 133. 9d. to the credit of the next account. The 
total number of passengers carried during the year was 36,209,737. 
In view of the fact that the principal extension of the company's 
undertaking contemplated by the prospectus has as yet not been 
brought into operation, the shareholders will doubtless be gratified 
with the result of the first year's working. Whilst the extensions 
opened have only been so recently brought into traffic, and con- 
stitute the initial portions only of the through route, the receipts 
from them have been very satisfactory, and serve to emphasise the 
directors' views asto the large additional revenue which the com- 
pany will secure immediately upon the opening of the completed 
route through the Thames Valley to Hampton Court. The directors 
will shortly determine which of the other groups of lines authorised, 
but not yet constructed, covering in all about 45 additional route- 
miles, shall be next taken in hand, and they will probably proceed 
with the lines over the Kingston and Hampton Bridges connecting 
up the Borough of Kingston-on-Thames and Surbiton with London.” 


The first ordinary meeting of the shareholders of this company 
was held on Wednesday last week at the offices, 88, High Road, 
Chiswick, Мт, George White, J.P., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
since the new company commenced business 14 months ago, 13 
miles of route and 252 miles of single track had been laid down. 
That, however, hardly conveyed the immense amount of work out- 
side the actual laying of the lines, which had been accomplished. 


Many miles of cableways had been opened up and finished, and 
cables laid in. Hundreds of posts had been planted, and the whole 
of the trolley wires affixed, whilst many important works in street 
Sporas had been carried out. Many of the roads through 
which they were about to run bad been widened and improved 
almost past recognition; all that meant'a very heavy charge upon 
the capital account, but in most instances they had secured a long 
term of years before any question of purchase by local authorities 
could arise, and even when it did in most of these cases the under- 
taking would have to be purchased at fair market value, that was 
upon the earning capacity. Some of them might perhaps be able to 
imagine, though hardly to gauge, what that was likely to! be after 
the development of the Thames Valley during the next 25 or 30 
years. Amongst the many improvements they were carrying out 
not tbe least important was in the Hampton Road, where from 
Garrick’s Villa for half a mile or more along that road they were 
throwing а considerable slice of Bushey Park into the width of road- 
way and making a really noble avenue in place of the hitherto 
narrow roadway. The report spoke of the portions of the lines 
already opened and of the satisfactory receipts obtained so far, and 
it mentioned that the remaining portion of the Hampton Court group 
of lines would be ready for opening at Easter. When that, which 
he would call “ Royal route," was opened, he looked forward to its 
becoming the pleasure line for the whole five or six millions 
of London's population. Let them remember the difficulties 
which the ordinary Londoner had had to surmount heretofore 
in order to reach Bushey Park, Hampton Court and the other 
beautiful spots in the Thames Valley, and then think of his being 
able to take an electric car either at Shepherd's Bush or Hammer- 
smith Broadway every 24 minutes from the first thing in the morning, 
and to be able to return at any equally quick interval up to 
midnight, on every day throughout the summer. In his opinion 
the traffic on many days would only be measured by their capacity 
to handle it, and on that score they need have no fear. Their 
arrangements would enable them on any and every day throughout 
the summer to readily take and bring back 100,000 passengers, and 
he ventured to believe that there would be many days on which 
their capacity would be taxed. If this were so, then the future of 
their revenue account would appear to be assured. They took on 
the lines which were in working last year upwards of £200,000, and 
carried 36 millions of people. They were only able to carry for 
comparatively short distances, and therefore to secure a small 
average fare for each passenger, but when the Hampton Court lines 
were opened they would receive 6d. for each through passenger, 
that is, Ad. а mile. It only required 100,000 passengers there and 
back 20 days in the course of the 365 to secure the balance of 
revenue which they estimated in their prospectus, Each Sunday 
last summer they averaged 150,000 for the day, it was true for 
shorter distances, but yet that fact was enough to instance the 
almost boundless possibilities of the traffic they would have to 
handle, and the moderation of any estimates they had hitherto put 
forward. Turning to their Parliamentary proceedings of last 
session, the report would have informed them of the great success 
which attended their efforts. The authorisation of the lines con- 
necting up Kingston-on-Thames with Wimbledon; Richmond to 
Hammersmith Bridge vió Mortlake and Barnes, and the con- 
necting line from Uxbridge Road to Hammersmith Broadway, 
could not fs il to add materially to the value of their undertaking. 
The London County Council’s lines finished at the county boundary, 
and they could not go beyond—they were in possession of both 
roads in Surrey from that point. That traffic would be very large, 
and was altogether in addition to the traffic which they would carry 
direct over their lines from the west of London. It was satis- 
factory, too, that they retained for at least 30 years to come their 
lines in Richmond, and had secured Parliamentary sanction, with 
the full approval of the Corporation, to their conversion and ex- 
tension as electric tramways, The other subject of importance 
upon which he would touch was the arrangement made for working 
in friendly relations with the Underground Electric Railways of 
London, Ltd. Controlling, as they did, the Metropolitan District 
Railway, the Great Northern, Piccadilly and Brompton Railway, 
the Baker Street and Waterloo Railway, and the Charing Cross, 
Euston and Hampstead Railway, with numerous proposed exten- 
sions, it would be seen that they would afford to London a very 
complete underground railway service, and he regarded the arrapge- 
ment, by which passengers over the whole of those railways and 
their electric tramways would be enabled to secure through facili- 
ties and fares, as the most important step ever taken in the 
interests of the travelling public of London. It went without 
saying that it must benefit all the companies concerned, and seeing 
that their territory comprised practically all the best residential and 
leasure resorts, to the latter of which, at some time or other, all 
ndon wended its way, they certainly would obtain a great acces- 
sion of traffic, whilst to have 75 miles of electric tramways as a 
gathering ground for the railways was an added strength to those 
undertakings. The accounts for the past year were very compre- 
hensive, and gave every necessary detail. The result was a profit 
of £101,317, enabling them to recommend a final dividend of 8 per 
cent. per annum, which, with the interim dividend, made 8 per 
cent. for the whole year, and to carry forward £4,207 to the next 
account; he ventured to submit that as a highly creditable 
result for the first year, with portions only of their lines 
in work, which gave promise of an increasingly profitable future. 
In conclusion, the chairman remarked that for some time past he 
bad looked forward with an anxious desire to some what reducing his 
engagements, and he felt he could now safely resign the chairman- 
ship of the company, confident that the interests of the share- 
holders would not suffer, as he was to be succeeded in the chair by 
Mr. C. T. Yerkes, the chairman of the Underground Consolidated 
Electric Railways of London, | 
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Mr. J. CLIrroꝝx Rosson, the managing director, seconded the 
motion, and the report was adopted. 

A special meeting was subsequently held, when resolutions alter- 
ing the articles were confirmed. | 


Westminster Electric Supply Corporation. 


Тнв directors’ report for 1902 says that the supply of current which 
on December 3186, 1901, was provided for the equivalent of 
533,462 lamps of 8 cp. had increased by December 31st, 1902, to 
the equivalent of 602,976 lampe. At the present time there are 
on circuit the equivalent of 608,974, and applications have been 
received for a further 8,028 lamps of 8 о.р. 


The length of roadway in which continuous current mains have been laid, 
now exceeds 70 miles, making about 270 miles of ways, into which upwards of 
220 miles of copper (strip and oable) have been drawn. In addition three miles 
of trunk mains (12 miles of ways) are laid in the company's area to connect the 
stations with the Central Electric Supply Co.'s station at St. John's Wood. 
The system of publio lighting undertaken by this corporation has been com- 
pleted, and continues to give great satisfaction. he first section of the 
station of the Central Electric Supply Co., at 8t. John's Wood is now finished 
and equipped with the necessary plant to meet the growing requirements 
of this company and the St. James’ & Pall Mall Electrio Light Co. This 
company commenced to take supply on November 20th last, An outlay of 
£106,304 9s. 8d. for interest and preliminary expenses has been incurred by the 
Central Electric Supply Co. It has been agreed between the directors of this 
company and of the St. James’ and Pall Mall Co. that this amount should be 
discharged and paid by the two companies in equal shares. A sum of 
£1,260 8s. 4d. was taken into the accounts for the year 1901, and the balance, 
£7,091 166. Od. has been now taken into she net revenue acoount for the past 
year. For the consideration of the shareholders an abstract of the accounts of 
the Central Electric Supply Co., for the past year is enclosed. The reduced 

ce at which the directors were able to place the present contract for coal has 

ad a beneficial effect, for although, owing to increased output, nearly 5,000 
tons more were used, the oost of coal was 21,663 less than for the previous 12 
. The result of the year's working is very satisfaotory and the directors 
are pleased to be able to recommend the payment of an increased dividend and 
the carrying forward of a larger balance than previously. An interim dividend, 
at the rate of 11 per cent. per annum on the ordinary shares and the dividend 
on the б per cent. preference shares, for the half-year ending June 30th, 1902, 
has been distributed. After allowing for depreciation, sinki fund, &c., the 
net balance is £45,840 88. 11d., from which must be deducted the second half. 

ear's dividend on the preference shares which absorbed £8,298 10s. 4d., 
eaving a balance of £42,041 18e. 7d. Out of this the board recommend the 
payment of a dividend at the rate of 18 per cent. per annum, less inoome-tax, 
or the past half-year, carrying forward a balance of £8,535. 


— — — — — — —-—-— — 


Quantity utilised. 


Board | 
АШ ы Bold Used on works | bs 
generated oe е . Total. In batteries. 
COBEUBIGEN: testing, &c. 
11,696,024 | 


12,494,170 


151,700 11,817,724 24,461 
| Н 
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The meeting will be held at Eccleston Place next Wednesday. 


Brompton and Kensington Electricity Supply Co. 


Tue report for the year 1902 says that the revenue account shows a 
credit ce of £20,618 17s. 11d, whicb, with the balance of 
£2,961 12s. 10d. brought forward, and £314 13s. 7d. balance of inte- 
rest received, makes a total of £29,805 4s. 4d. After deducting 
£3,492 12s. 8d. for interim dividend on the 7 per cent. cumulative 
preference shares, and £3,507 7s. 4d. interim dividend at the rate 
of 7 per cent. per annum for the half-year to June 30th on the 
ordinary shares, the directors recommend that the sum remaining, 
viz., £22,895 48. 4d., be dealt with as follows :— 


To oredit of depreciation account ges .. £7,000 00 0 
In extinction of goodwill &ccount, patent rights 


and covenants (capital account, item No.8) 7,000 0 0 
— £14,000 0 0 

To payment of dividend on the preference shares for half- 
year ended December 81st oe vx X ЗИ .. 8,459 8 0 

To payment оѓ a dividend on the ordinary shares for the half- 

year ended December 81st at the rate of 9 per cent. per 
annum, making 8 per cent. for the year es өө . 4,547 8 1 
Leaving a balance to be carried forward of 928 ee oe 888 8 8 


— ÀÓ 


Total "s € . £92,800 4 4 


The following table shows the progress of the company's busi- 


ness :— i 
Equivalent погаш No. of 
of 85-watt n cus- ; 
Gross Expendi- Net 
Year. (8-C. v.) 35-watt | tomers n 
lamps (G. c. r.) eon: receipts. ture, receipts. 
| connected.| lamps. | nected. 
| 
£ s.d E s.d. £ s.d. 
1890 | 18,665 | 9,145 248 | 5010 9 2| 4694 6 6| B 2 9 
189! 19.388 5,728 873 8,328 8 11 6.077 14 10 | 2,250 9 1 
1#92 23,700 4,812 471 10,688 18 6 7,851 19 6; 9,836 19 0 
1493 28,420 4,729 599 | 19,068 10 10 | 7,882 6 8 4,231 4 2 
1804 | 35,858 7,429 755 | 18,696 11 8| 7,431 16 8| 6363 15 0 
1895 44.162 8,304 982 15,894 16 11 8,554 0 10 6840 16 1 
1896 65,266 11,108 1,164 17,448 6 5 8410 8 4 9,031 18 1 
1897 66,364 11,099 1,416 20,810 10 1 8,777 5 2: 14,033 4 11 
1598 80,801 18.987 1,777 24,906 17 11 | 10,840 14 11 | 14,066 8 0 
1899 95,303 15,002 2,112 80,416 18 4 12,235 16 10 , 18,180 16 6 
1900 108,978 18,675 2,995 36,125 4 5 14,801 0 10 | 21,324 8 7 
1901 121,212 12,284 2,650 41,154 4 $| 16,905 2 8 | 24,249 1 10 
1902 187, 16,114 2,979 45,655 2 71 19,036 4 8. 26,618 17 11 


The meeting is to be held at Winchester House on Thursday, 
February 26th, at 3.30 p.m. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, Kc. (WESTMINSTER ELECTRIC BUPPLY CORPORATION.) 


Quantity expended in distribution. 


Consolidated Telephone Construction and Manu- 
facturing Company. 


Тнв annual meeting was held at River Plate House, E.C., 
on Monday, and for such facte as are given in the following report 
we are indebted to the Financial Times. 

Mr. HERBERT ALLEN, who presided, moved the adoption of the 
report and accounts for the year ending March 31st last (I), and 
took upon himself a good deal of the responsibility for the delay 
in holding the meeting. He followed Mr. Jackson as chairman last 
autumn, and one of his first acts was to make a searching investigation. 
This naturally took some time, and at his request the meeting was 
allowed to stand over while negotiations proceeded with a view to 
an arrangement being arrived at which would put the company on 
a good financial basis. These negotiations occupied a longer time 
than had been expected, and eventually it was decided not to await 
their completion before calling the shareholders together. He did 
not expect any of the shareholders to be very enthusiastic over the 
accounts, because in one particular—aud a very interesting and im- 
portant particular—they were disappointing, and that was in so far 
as no dividend was recommended ; but in many respects there was 
much in them that was of an encouraging and satisfactory nature. 
There was a fair trading profit shown—a profit equivalent to about 
33 per cent. on the capital of the company—and that, in what was 
supposed to be a struggling industrial company, was in some respects 
not a bad showing. The trading profit of £3,928, compared with 
£3,199 for the previous year—an increase of £729. The total 
revenue receipts for the year were £7,294, comparing with £5,430 
for the previous year—an increase of £1,864. The loss occasioned 
through the floods at Coventry amounted to £3,850. The net 
revenue balance, after adjustments, was £2,497. Turning to the 
balance-sheet, the items of goodwill and plant and machinery had 
been slightly written up as a result of the purchase price of 
Williamson & Joseph, Ltd., having been spread over them. On tte 
other side of the balance-sheet debentures figured at £6,700, this 
being part of the money with which the company purchased the 
"Williamson & Joseph business. The whole of the loans—£5,526—had 
since been paid off, with the exception of £300, and the had now 
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| 


Total No. of lamps 


uantity А 
р quantity Q ; on circuit 
accounted шы она December 3Ist, 
In feeders. Total. for. : 1902. 
609,976 


919,585 944,019 12,791,178 102,897 | 


* 


no loans of any kind, with the exception of the debentures 


The auditor in his certificate pointed out that nothing had been 


charged in the accounts for depreciation, but that question did 
not arise, because they were not contemplating the payment of a 
dividend. Inthe caee of a struggling company they could not be as 
icular as in the case of flourishing companies which scarcely 
ew what to do with their money. This whole question of the 
valuation of assets had been raised at previous meetings, and at the 
last meeting the chairman said һе would consider whether a 
revaluation could be made by an independent valuer. The matter 
had been considered, and the board had come to the conclusion 
that no outside valuer was as competent to value the assets as were 
the company’s own managers and staff—the practical people 
engaged in the business itself. Commenting upon the letter of a 
shareholder who had stigmatised the report as wild and 
floundering,” the chairman said he considered every paragraph in 
that document concise and instructive, and that there was nothing 
superfluous, immaterial, or misleading in it. The general feeling 
appeared to be that the directors were entitled to sympathy in 
their difficulties. | 

Mr. C. WooLLEY seconded the motion. 

Mr. RrrHERDON moved that the report and accounts be not 
passed, but that & Committee be appointed to inquire and 
report fully to the shareholders. He expressed dissatisfaction 
with regard to the valuation of the stock, and also of the 
loss occasioned through the floods at Coventry. He pointed to 
the auditor’s certificate as justification for the amendment, and 
declared that there was no excuse for the directors having delayed 
the issue of the report—it was a scandalous thing. 

Mr. W. R. Lawson said that the statement of accounts submitted 
was most impudent and misleading, and he congratulated the new 
chairman upon the courage he possessed in coming forward on 
behalf of directors who had not the courage to present their own 
accounts He ridiculed the idea of there having been a trading 
profit of the amount mentioned, and contended that in the three 
years they had been in office, instead of making a trading profit 
from the manufacture of telephones, they had been losing from £600 
to £1,100 ayear. He proposed that the accounts be not adopted, 
and that the meeting be adjourned until May 18th for the pre- 
sentation of the accounts for the current year. 

The CHArBRMAN ruled Mr. Ritherdon's amendment out of order. 

Mr. SPENCER expressed the opinion that there should be an inde- 
pendent valuation of the stock, &c. 

Mr. R. WHIELDON BARNETT pointed out that if, as suggested, the 
valnation of the damage done by the flood were too high, it meant 
that the trading profit must be greater accordingly. 
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The CHAIRMAN assured the meeting that there was no one who 
could have been called in from outside who could have estimated 
the loss incurred by the damage referred to. The loss could only be 
ascertained very gradually. Mr. Jackson, their managing director, 
was an electrical engineer, and was recommended to the company 
by Sir Wm. Preece, of whom he was formerly a pupil. One share- 
holder had remarked that he had been to the works at Canonbury 
and had not seen £18,000 of stock there. Не (the chairman) could 
quite understand that, seeing there was only £6,000 worth of the 
stock at Canonbury, there being £12,000 worth at Coventry. He 
was prepared to give an undertaking that the accounts to Marcb, 
1903, if he remained chairman, should be in the hands of the share- 
holders before June 30th. 

Mr. Jackson, replying to the complaint that the company's 
investments had been realised, said the present directors took office 
with that direct intention. Shareholders could not expeot the 
directors to do anything with a business of this sort without working 
capital. They wanted a good deal more capital than they had at 
present. He would not desire to carry on the telephone business 
unless he was satisfied it could be made a success, but he believed it 
could be, for it had life in it. Although they had not their former 
investments, they had a business, and, given a little more time, the 
board would show it was worth something. 

Mr. Lawson, in deference to the feeling of the meeting, withdrew 
his amendment, and the report and acoounts were adopted amid 
applause. 

In a subsequent statement the CHATRMAN said the company bad 
not yet felt anything like all the benefits which would be derived 
from the concentration of the work at one establishment, but the 
profits made in tbe first nine months of the current financial year 
were better than those for the corresponding perioa of the previous 
year. The business, however, could not be conducted to the best 
advantage unless its finances were placed on a sound basis, and the 
negotiations to which he bad referred having been completed, the 
board were about to lay a proposal before the shareholders, but it 
was their intention to consult some of the larger shareholders on the 
matter before calling a special general meeting. 


Smithfield Markets Electric Supply Co. 


Мв. Н. S. Leon presided last Friday over the meeting held at 
Winchester House, and in moving the adoption of the report 
(ELEC. Rkv., February 13th) he said that the amount spent on capital 
account during the year was £541. А new generating set was to be 
purchased, and this would further increase the capital indebtedness, 
although the board would charge tne revenue account with a fair 
proportion of the cost. By means of this set they expected to 
decrease diture, even if they did not bring on more consumers 
by it. The board would not utilise ite borrowing powers unless 
under more favourable circumstances than prevailed at present, so 
that the revenue must be responsible for any further addition to 
expenditure. The revenue account showed that the sale of current 
had increased by 14 per cent. over the previous year, while the costs 
had only gone up by 34 percent. This had been done by great 
care and judicions management and not by cheese-paring economies. 
The provisional order expenses had now disappeared for ever from 
the accounts. A reserve fund had been provided for the premium 
when the second debenture came to be redeemed ; £1,000 more had 
been placed to depreciation, and that account now stood at £2,000 ; 
£2,000 had been put to the general reserve fund. A large propor- 
tion of this money was invested in the business, and eaved borrowing 
at a high rate of interest. In regard to the future, there were cer- 
tain contingencies which were perhaps speculative—such as the 
cold store, which they hoped by the end of the year to be supplying 
with electricity—and they must exercise great caution in dealing 
with their surplus cash. There was going to be a slight reduction 
of tariff, which might cause a small temporary loss, but they hoped 
it would ultimately be of material advantage. After expressing 
the board's indebtedness to the staff for their excellent work, Mr. 
Leon formally moved the adoption of the report. 

This was seconded by Mr. SCHENK, and, after a few remarks from 
sbareholders, it was carried. 

One of the SHanBHOLDERS said he had heard that the board was 
entering into negotiations for the sale of the undertaking to the 
City of London Co., but the CHA1I2MAX replied that the board was 
not aware of any negotiations between the company which they 
controlled and the City Co. 

Mr. Schenk was re-elected a director, the resolution for a 24 per 
cent. dividend on £60,000 ordinary shares was passed, and the 
retiring auditors re-elected. 


— — — —— 


Charing Cross and Strand Electricity Supply Cor- 
poration, 


AT the meeting of this company held on 11th inst., Mr. W. F. 
Fladgate said that the progress of the business in the past year had 
been thoroughly satisfactory. First, with regard to the West End 
undertaking, it was a great satisfaction to find that after nearly 12 
years in the district they were still perceptibly going forward. In 
the past year they had added 34,364 lamps to those which they were 
supplying, making the total lampe supplied in the West End districts 
no fewer than 280,605. The increase had one other satisfactory 
factor about it, which was that it was 6,458 in excess of the number 
of lamps by which they increased their output last year. As they 
had always found, the largest increase was in the old district of Bt. 


Martin's, which accounted for 18,873 in the total; the Strand 
accounted for 12,347 ; and Holborn and St. Giles for 3,144. They 
had never been quite contented with the working of the St. Giles 
and Holborn districts, but at the same time they were important to 
them for the consolidation of this district. In the capital account 
there was one item to refer to, viz., £2,757 for the sale of old plant. 
That was a sale of plant in the old station at Maiden Lane which 
had become obsolete. Of course, the original cost was largely in 
excess of the sum named, but the difference was amply provided for 
in the reserves. With regard to the revenue account, the first item 
was that of coal. The average price per unit last year was 84d., and 
the average cost this year was 77d., which meant a saving of £2,406 


‘on the whole of the business. The repairs had been heavy and 


very thorougb. For some time past, having regard to the fact that 
they had been working day by day for the City and West End, the 
work on the mains and machines had been serious, and ín the course 
of this year they thought it would be better to submit the 
greater part of their mains and works to a thorough overhaul. 
The total cost of repairs was £11,670, which was an in- 
crease of £5,683 over last year. They could have put this 
to a suspense account, but thought it better to pay it 
out of the revenue of the year. There had been an increase in 
salaries of £2,000, and taxation accounted for an increase of £900. 
They had placed £10,000 to depreciation, which was £1,000 more 
than last year, and the result was that they hada balance of net 
revenue of £41,135 8s. 3d. This was not as satisfactory as last 
year, because then, with a sale of less current, they brought in the 
same amount. He had, however, explained the chief items of 
increase, and there was another item which had to be considered ; 
it was that there had been a large sale in bulk to the City undertaking, 
which amounted to £8,162, and this did not bring so large a profit 
as that sold to outside consumers. In the balance-sheet there were 
two items to which he would call attention. The first was 
£300,000 in investments at cost in the Charing Cross and City 
Electric Co. That was а temporary investment, and was more than 
amply secured. When the accounts between the two companies 
were made up, this £300,000 of debentures would be dealt with. 
The next item was £2C0,000 ordinary shares, and as they knew, the 
acquisition of these shares was the culminating point in the arrange- 
ment with the City Co. for which he was responsible, so that the 
Charing Cross shareholders should have secured to them the whole of 
the surplus profits on the City undertaking whatever they might be. 
The fact was that the whole-of the ordinary shares in the City 
Co. were held by the Charing Cross Co., and he had great hopes 
that a good return would come from them to swell the profits of 
the Oharing Cross shareholders. They were paying a dividend 
of 10 per cent, and carrying forward £14,800, and they 
had provided for the guarantee on the preference shares 
of the City Co. In the current year he had every confidence that 
the City Co. would itself earn the preference dividend. Last year 
he ventured to prophesy that the number of lamps supplied in the 
City would be 150, 000, but, as a matter of fact, on December 31st 
they had supplied 150,759, and they were now supplying 150,435. 
It took them eight years in the West-end to supply 160,000 lamps, 
and they had reached that number in the City in the course of two 
years. It had not been done, however, without a large outlay, for 
they had carried out their policy of tackling the question in 
a business-like way, and had supplied el^ctricity at a price 
satisfactory both to the consumers and to themselves. They 
were already making a profit in their trade dealings in the 
City. They had not failed to expend money to secure efficiency, 
and he believed their station and plant was equal, if not 
superior, to any other company. Neither in the City nor in the 
West-end was their work finished. In the City they had a site, and 
were going to build a station for the supply of the northern area, 
and in the West-end they had been strengthening their mains and 
stations, and were now in a position to give public buildings and 
theatres and hospitals two independent sources of energy. 

Mr. G. H. B. LASER seconded the motion, and the report was 
adopted. 


Cambridge Electric Supply Co. 


Mr. D. Monsey presided at the meeting held on 11th inst., and in 
moving the adoption of the report, which has already appeared in 
our columns, he said that they had added 3,833 new lamps during 
the year, and had supplied 50,000 more units than in the previous 
year, and these facts had compelled them to carefally consider what 
must ре done to meet the growing demand. 

Mr. A. A. C. SWINTON seconded the motion, and he said in the 
course of his remarks, that he had seen it mentioned that they paid 
too much money to depreciation, but it was most important, with 
critical electrical machinery, which rapidly became antiquated, that 
there should be a sufficient sum put aside every year so that every- 
thing might be kept up-to-date. He would like to point out that not 
only was everything going on satisfactorily, but they were steadily 
saving. For instance, the coal this year per unit sold had cost lees 
than it did the year before. Practically every item, such as labour, 
repairs, and other necessary expenses, was less this year than 
in the year before, with the result that the cost of producing the 
electricity at the works this year was 2:34., as against 2'58d. 
In regard to the question of the removal of the works from their 
present position, when the company was started he did not think 
anybody had an idea how rapidly an electric undertaking of that 
kind was going to grow. The directors had come to the conclusion 
that in the interests of the shareholders, as well as the consumers, 
it was practically necessary that a new generating station should be 
built. A town like Cambridge would not support two generating 
stations, and it was proposed to move from the present site 
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altogether. They had spent а very large amount in investigating 
throughout the town in order to ascertain where the station could 
best be situated. "Unfortunately, there was no place in the town 
which was really suitable. They had purchased a piece of ground 
outside the borough where the G.E. Railway crossed the Cam with 
the idea of moving the station to it. They bad come to the con- 
clusion that for the supply of Cambridge itself it would be necessary 
sooner or later to move the generating station, and they were of 
opinion that the longer it was put off the greater would b3 the 
expense. They also thought the matter of extended area was a 
very good thing, but in the first instance they were only going to 
supply just in the neighbourhood of Cambridge, where it would 
be remunerative. They had taken a large area because the town. 
was growing outside its present boundaries, and because in applying 
for a provisional order they had to define the area. The Board of 
Trade also preferred the definition to be by means of parishes, and, 
therefore, they had taken parisbes. 
The motion was carricd. 


Prospectuses. 


Tun Biitish Electric Transformer Co. (1903), Ltd., has been before 
the public this week offering 50,000 8 per cent. preference shares, 
and 15,000 ordinary— all £1 sbares—at par. The company has a 
nominal capital of £125,000, and it takes over the busines: of the 
British Electric Transformer Marufacturing Co., Ltd., of Hayes, 
M :ddlesex, whose Berry patent transformers are well known, and their 
merits appreciated by all electrical power-station engineers. The 
purchate price fixed by the vendor company is £60,000, all payable 
in ordinary sbares. Tbe works and plant are valued at £10,543. 
We note that ia the statement of the assets of the vendor company, 
patents stand at £25,944. The company did well Jast year, its net 
profits being £10,004 (before deducting directors' fees), and the 
business is steadily increasing. The outlook for the company is very 
promisiag, and its shares strike опе as being a good thing. The 
list of applications was to close yesterday (Thursday) afternoon. 

The British Columbia Electric Railway Co. has this week been 
offering for subscription £175,0)—44 per cent. Vancouver Power 
debentures of £100 for the purpose of acquiring the bulk of the 
share capital of the Vancouver Power Co. at par. The list closed 
on Wednesday. 


M 


Stock Exchange Notice. — The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Western Telegraph Со., Ltd.—F'urther issue of £118,945 4 per cent. 
deb2nture stock (redeemable). 


Walter Scott, Ltd.—Interim dividends for the half- 
year ended December 3lst, 1902, at the rate of 6 per cent. per 


annum upon the cumulative preference shares, and at the rate of 5 


per cent. per annum upon the ordinary shares. 


Chelsea Electricity Supply Co.—The directors have 
declared a dividend at the rate of 6 per cent. per annum on the 
ordinary shares, making 44 per cent. for the year, carrying forward 
£3 10. | | 


W. T. Henley's Telegraph Works Co,—Subject to 
sudit, the directors recommend payment on March 2nd next of a 
dividend on the ordinary shares for the past year of 20 per cent., 
including the interim dividend of 6 per cent. already paid. 


National Electric Supply Co. — At the annual 
meeting held at Preston, Mr. J. Y. Booth said the gross profit for 
the year was £11,125, as against £8,848 in 1901. Out of this 
£2,340 was placed to the depreciation fund. Dividends of 4 per 
cent. for the year on the preference shares, and 5s. 6d. on the 
ordinary shares for the half-year, making with (he interim dividend 
paid in July, 8з. per share for the year, were declared, in addition 
to a dividend of £2 148. 3d. on the founder shares. 


STOCES AND SHARES. 


Wednesday Evening. 
Tue King's speech at the opening of Parliament has affected Consols 
and similar securities less than the growing demand for money. 
Moreover, the funds continue dull by reason of the fear that 
investors will sell their Consols when the reduction in the interest 
takes place. For once in a way, the general investment markets, 
however, are moving on pivots of their own, more or les3 regardless 
of the purely gilt-edged departments. Railway securities have 
hardened considerably, the comparatively high yield that can now 
be obtained tempting buyers. Telegraph descriptions continue to 
improve, despite the honours showered on Signor Marconi, and in 


company's stocks. 


the electricity supply section the tendency is also towards higher 
values. | 

From the statements made by Mr. В W. Perks, M.P., at Tuesday's 
meeting of the Metropolitan District Railway, it would appear tbat 
the recently raised hopes of amalgamation between the two under- 
ground companies are decidedly premature, and the militant tone 
of the speaker brought about a prompt fall in the prices of both . 
Metropolitan District and Metropolitan Consolida'ed stocks, the 
former being the most affected. There is a rumour on foot to the 
effect that the District Co. is about to make a fresh issue of capital, 
and the revival of the scheme for joining Hammersmith with the 
north and east of London is exercising the miad of the market as 
to whether any advantage is likely to accrue therefrom to the other 
underground concerns. 


Central London stocks have not yet recovered the dividend 
deductions made on the last Stock Exchange pay-day, and the con- 
troversies that rage around the question of Tube ventilation are 
causing some people to hold aloof from investment in the 
City and South London Ordinary easily 
regained the dividend deduction, although the best prices of 
the week have not been maintained, and the stock is back 
to 78. A little healthy reaction is the reason given by some of 
the dealers for the trifling set back that has occurred ; Waterloo and 
City stock ex 18 per ceat., shows no change in quotation. 


The Taff Vale Railway is one of the latest converts to the use of 
electric traction, and the board is about to experiment with the new 
system over part of the line. At present the stock is quoted at 73. 
North-Eastern Consols are now 150, and perhaps the great carrier 
of the North of England has suffered more than any other from the 
effects of light railway competition. It is stated that the London 
and South-Western has come to a working agreement with the 
London United Tramways Co., but the announcement has had no 
effect upon the securities of either concern. London United Pre- 
ference shares аге 114, and the Debenture stock 106. А good deal 
of business was doing in Perth (W.A.) Electric Tramways 5 per 
cent. Debenture stock, the price being about 1034. Calcutta Trams 
changed hands the other day at 7}; the Buenos Ayres and Belgrano 
issues are without change. British Electric Traction Ordinary 
remain in demand, and the price has advanced {, while the Pre- 


' ference, ex 68. dividend, are marked down to the same extent as the 


Ordinary have risen. 
Telegraph issues, as noted above, have still further improved, and 


again Eastern Ordinary comes out on top of the list with a jump of 
6 points, although Ea:tern Extension shares are unaltered at 12. 


A jerky market in these stocks and shares would appear almost 


inevitable for some time to come, but on balance, the probabilities 
are that prices will gradually harden. The Anglo-American Co.’s 
trio has spurted sharply, bat the other American shares fail to 
follow its lead. Cuba Telegraph are up another EI, making £1 108. 
in the fortnight, and all in the West India and Panama series have 
shot up. For these movements the traffic caus:d by the Venezuelan 
affair must be thanked. Of course, the narrowness of the market 
in telegraph issues goes far to explain the apparently violent 
fluctuations, for as a rule the dealers are either all buyers or all 
sellers, and consequently prices are moved in a manner out of any 
proportion to the amount of business that causes the variations. 
Globe Telegraph and Trust shares are up $ in both cases, thanks to 
the revival in the general market. Submarine Cables Trust certifi- 
cates keep dull in consonance with the quietude of the Yankee 
railroad section. Marconi shares, about 33, are dealt in by the Kafür 
citcus as well as the miscellaneous market of the Stock Exchange. 


In the electrical supply division the feature of the week is a rise 
of a sovereign in Chelsea Ordinary shares, County of London 
following with an improvement of half that amount. The Chelsea 
buoyancy is difficult to explain, and some think that the buying which 
has caused it is actuated by at present unkaowa influences. Metro- 
politans keep steady at 19, which is 4 up, notwithstanding the 
wrathful storms which have arisen and are raging in Marylebone 
with reference to the award of the arbitrator. Local feeling runs high 
on the subject, but 16 seems clear enough that tbe money will have 
to be paid, and the company has already claimed interest on the 
amount from the time that the award was given to the date when 
the cash shall be handed over. The company's Debenture stock is 
a point to the good, and а corre*pondiag rise has carried London 
Electric Debenture over par, the sharcs being also better at 21. 
Several of the securities in thissection are now marked cx dividend, 
with little change to the quotations a3 a rule. 


Stimulated by the appearance of the National Telephone report, 
the company's Preferred stock and Third Preference shares have 
hardened slightly, while the Deferred exhibits no alteration. The 
Miscellaneous list is somewhat colourless, but Telegraph Con- 
structions stand out with a rise of a £1. 


— — — — 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock = "loai Business done 
Present — or | Dividends for the ist | Ouetatiens ОСовіпе | week ended 
Issue. Бие three years. Feb. lth, Feb. 12th, er E 
1900. | 1901. | 1902. чие Lowest 
67,100 | African Direct Telegraph, 4 % Debs. Hie mee: ee cd] ^ Ree] 100 ad Ys T 96 —100 96 —100 - 
25,000 | Amazon Telegraph Go,’ s shares, Nos. 1 to 25,000 REO Gis, Сыз 10 a bs d 24— 8% z z 
119,700: Do. do. „5 T is ..| 100 Же P px 70 — 80 70 — 80 vs SR 
788,840 Anglo-American Telegraph . E is ay - ..| Stock | 8% 61s. 60/6 47 — 50 49 — 52 xd, 50 19 
8,105,580 Do. do. do. 6 % Pref... sà Ки .. | Btock | 6 Ф 6 % 75 90 — 92 92 — 94 xd 934 894 
8,106,580 Do. do. do. Deferred vs x i us Stock | 5s. 95 28. 17 71— ві Hj— 84 xd Bz ii 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. .. .. . " Я 5 5% | 5% 4— 43 4 — 4 1 4 
13,333,300$ Commercial Cable ix $100 8 96 8% 170 —180 160 —170 
1,841,200 Do. do. Sterling 500 year 4 % Deb. Stock Red. as .. | Stock $3 90 — 98 — 924 914 
16,000 | Cuba 535353 bia А T we - E 10 4396 4 96 63— 64 62— 7 64 
6,000 Do. 10 W Pret. ee ee ee ee ee ee . 10 ee е 18 — 14 13 — 14 ee 
12.931 | Direct Spanish Telegraph ss " “+ à 5 4% 4% 24— 84 : 
6,000 Do. do. 10 % Cum. “Pref. E se 885 zu b ja ki si 7— 8 7— 8 7 T 
60,7101 | Direct United States Cable 20 8196 8196 i5 104— 11 10 — 104 1053 104 
‚ 92,8001 | Direct West India Cable, 13761 Reg. Deb, within Nos. 1 to 1,900, Red. 100 к .. .. 98 —101 98 —102 ` 984 .. 
4,000,000 | Eastern Telegraph, Ord. Stoc $a T Stock | 7% 7 96 T 117 —122 . 123 —128 1264 119 
1,955,565 Do. 34 P Stock v з ..| 100 Ж is iS 85 — H8 86 — 89 «T 86} 
1,584,645 Do. Mort. Deb. Stock Red. ae .. | Stock T de T 106 —108 105 —108 105 К 
800,000 | Eastern Extension, 1 and China Telegraph .. vt 10 7 96 7 96 - 11j— 124 104— 114 124 11{ 
820, 000 Do. 4 Deb. Stock Stock " sis - 105 —108 107 —110 108 105 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red ‚ 1909 100 in x Me 99 —102 99 —102 us si 
200,000: Do. do. 4 % Reg. Mort. рер, (Mauritius Sub.) 1 8,000 25 .. T = 90 —102 99 —102 % yi Es 
180,227 | Globe Telegraph and Trust є : vs 10 % 53% oe 81— Hi 8i— 91 9i 89 
180,042 Do. do. 6% Pref. н 24. ee 2e] 10 a = od 113— 124 12 — 18 122 | 12 , 
150,000 | Great Northern Telegraph, of Copenhag en 10 15% | 15 96 908 25 — 27 25 — 27 261 261 
66,8001 Halifax and Bermudas Cable, 44 95 1st Mort. ЖТ, Nos. } 100 І „ 98 —101 98 —101 v » 
L * 
17,000 | Indo-European Telegraph T Be " 25 10% 110% es 87 — 41 87 — 41 2: 
100,000! | London Platino-Brazilian Telegraph, `6 % Debs. ci X ..| 100 2i ag vs 101 —106 101 —106 “ 
72,680 | Montevideo Telephone, Ltd., ош. Nos. 1 to 72,680 a is 1 24%, 24° .. $ 
86,192 Do. do. 5 % Pref., Noa. 1 to 86, 402 m js 1 Js $ .. 1 1 
1,963,383 National Tele hone, Pref. Stock .. AN Se га ..| 100 5% б 9$ б", 97 — 99 98 —100 991 97 
1,966,667 Do. о. Def. Stock : x" oe © т ..| 100 i aS 44, 70 — 72 70 — 72 714 70 
15.000 Do. do. 6 95 Cum. lst Pref, .. ex ae n» ie 10 6 6% 6 ©, 13 — 14 13 — 14 А Am 
15,000 Do. do. 6 % Cum. 2nd Pref. s id 10 6 6 6 , 12 — 13 12 — 13 12; 123, 
250,000 Do. do. 6% Non-cum. 8rd. Pref., 1 to 260,000 Ma? Xi. 6 6 b 5, 4i— bi 5 — 6} 515 
2,000,000: Do. do. M Deb. Stock Red. "e us .. | Stock | 84% 33%, By, 95 — 97 95 — 97 96 952 
600,000 Do. do. Deb. Stock Red. T ..| 100 4% 4 ‹ 14 101 —103 101 —108 1022 1024 
171,504 Oriental Telephone Ке Elec. Nos. 1 to 171,504, fully paid "m T: 1 6 e 6 1 1 А 
100,000 | Pacific and European Tel., 4 % TUM: ‚ Debs. 1 to 1,000 «9 ..| 100 Si vs 97 —100 97 —100 
11, Reuter's . бю. EN Lud CE 8 5% | 5% Th 4 , 
8, Submarine Cables Trust us > - vs аа s .. | Cert. vd i 105 —115 110 —120 
58,000 | United River Plate Telephone у b 7 96 1 96 - 5} — 6 5 ss 
40,000 Do. do. 5% Cum. Pret., Nos, 1 to 40,000 ud 5 $^ vis - 4{— 5i 11— 63 - 9 
179,9471 Do. do. 5 4 Debs. .. | Stock б Pt i4 102 —100 102 —106 zí is 
5,609 | West African Telegraph, Bhares - 2d 10 M А ace 8— 4 9— 4 x ‚> 
90,008 | West Coast of America, Nos. 1 to 90,000 and 53,001 to 53,008 . : 24 is 275 i 0— 4 0- i - aa 
150,000: Ро. до. 4% Debs., 1 601,500 guar. by Braz. Bub. Tel. 100 v pi £s 96 — 99 96 — 99 975 eM 
261,930 Western Telegraph, Ltd., Nos. 1 to 207,930 Ае А ; 10 71% 1% vi 104— 114 10 — 11 11:2 10!3 
75,0001 Do. do. 5 % Debs. 2nd series, 1906 za xs ..| 100 бз - s 100 —103 100 —108 - = 
400,000 Do. do. 4 9% Deb. Stock Red. yi és sn 100 va ға z 98 —101 97 —100 100 984 
88,9231 | West India and Panama Telegraph. m «s 10 196 ER Кя 1- į $-— ; 8 “е 
81,663 Do. do. do. 6 % Cum. Ist Pret. T ee 10 e ка T 1 54— К 5 5k 
4,669 Do. ї до. do. 8 96 Cum. 2nd Pref. . ee 10 ee ee oe 2 — 3 3 — oe ee 
80,0001 Do. do. do. b 96 Debs., Nos. 1 to 1, 800 ee 100 ee oe ee 98 — 101 99 —102 oe ee 
| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| i à | | i 
i 
20,000 ' British Aluminium 7 % Cum. Pref. à i. i 10 5 |. rem 4 8— 4 
800,000! Do. do. 5% Ist Mort. Deb. Stock Red. i vs .. | Stock | j , 15 — 80 75 — 80 76 75 
100,000 British Electric Traction г. ea T "m zs 10 9% | 996 , 13 — 133  :3— 13 131 133 
100,000 Do. do. 6 % Cum. Pref. . е: 10 Kras | 1201— 127 | 12 — 123 xd 124 124 
600, 000 Do. do. 5 % Perpetual Debenture Btock oa .. | Stock! .. | «s v , 1294 —127 121 —127 126 125} 
100,000 | British Insulated Wire Ord. “з - b» - НА б 15% 10% | 1 8 7àÀ— 8 ee Е 
100,000 Do. do. 69% Cum. Pref. "D GEMMAM ME OE | bi— 6 | h— 6 и vs 
60,000 | Do. do. %%, lst Mort. Deb. Red. 10000 „102 —100 102 —106 M К 
50,000 Browett, Lindley & Co., Ord. . ee ee 41 |! B | Nil | .. | 12/6 to 13/6 | 12/6 to 13/6 Š Ps 
50,000 Do. do. 6 % Cum. Pref. f. | 21 ‚6% 610 to 17s. 16/6 to 17s. a i 
105,731 | Brush Electrical Engineering, Ord., 1 to 105, 781. : s - 2 5 | Nil ! -— 2— 1 i — 1 < 
150,000 Do. do. Non-cum.6 % Pref... v s 2 , 6% 8% | ; | 1— 1 1— 1 
125, 0001 Do. до, 43 % Perp. Deb. Stock .. ..  ..|Btock |. e qo 101 10 101 —101 is 
125,000! Do. do. 4$ % Perp. snd Deb. Stock .. ..| Stock | .. a S jį 91 — 96 91 — 96 s 
85,000 | Callender's Cable Construction shares — .. DRE NEL 6 15% 20 „„ .. | M—16 | 14—15 5 
40,000 Do. do. do. 5 % Cum. Pref. - b. uw —— 6 52— 6 53 514 
90,0001 Do. do. do. 44 % lst Hort Deb. Stock Red. .. | Stock po i yn ob yn | 108 —112 | 108 —112 m 
1,860,014 | Central London Railway, Ord. Stock eu SO | Stock |... 4% | 4% ! 108 —111 ‚| 106—109 xd, 108 1071 
491,003 Do. "do. 4% Pref. Stock e 5 we we | Stock» .. 4% 4G | 105 -108 | 108 —106 xd] 1052 | 105 
494,993 Do. do. Def. do, ig. «€ e Ф | 44 | 118 1% 149 —113 K 110 = 
1,830,000 | City and South London Railway T z 55 $4 ic .. | Stock | 1} 2 8136 | 164— 774 774— "784 80 777 
85,000 Стоюрив & Со., Xa 0 5, OO E. "Debs! А 800 55 T 8 | 8 | 74% СЕ . 8 | 24— 3 2) i 
о. В ort. Reg. to of £100, and | PE er | 
100, 000 901 to 11, 000 of £50 red. oe | ee ‹ e | 102 106 | 102 106 . ee 
99,261 | Edison & Swan United Elec. Light, "А" shares, £8 paid, 1 to ш 261 5 | 92419 Nil “a | = f | - ) 
17,199 Do. do. ' A " shares, 01—017,139 . 85 5 2% Nil и 1 22 i 1 2 
814,023l Do. do. 4 % Deb. Stock Red. 100 . .. gs Ss | 73 — 77 | 73 — 11 74} Р 
100,000{ Do. do. 596 2nd Deb. Stock Prov. Certs, all ра. 100 | .. m SQ | m—8 TI — 82 i 
112,100 Electric Construction, 1 to 112, 100 ; 2 [6093 | 6X | . | H- 2: | ц 2 E: i 
81,890 Do. do. 1 % Cum. Pret., 1 to 81 ‚390 va ks 2 s | К 22— 3 2: 8 21 
182,500 | Ро. do. Perp. 1st Mort. Deb. Stock e +. | Stock |. | „ 97 100 i 97—100 e З 
25,000 | General Electric € Co. а9 , 9.85 Cum. Pref. А Lo dw m4. 0 69, 5% % | .. | 10—1 [2,10 =: I EN 
200,000 Do. 105 ort. Deb. . is Me a .. | Stock | „ M E EC | 100 —103 ! 100 —103 m : 
35,000 Henley í в (№. T) ) Telegraph orks, Ora 5 ‚2% 20 20 % n 164 | 154— 16j 153 Mn 
` 85,000 do. 449 Pref. . vu sage 5 i 44% i | Bi— 57 52 5 58 
48,050 Do. do. 4$ Mort. Deb. Stock Rie .. | Stock per a ; 109 —113 109 —118 EN 
50,000 India - Rubber, чанырып & Telegraph Works 10 10% 10% : | 1k4— 1 184— 1‹ 19i 187 
800,001 до. 4 4% ist Mort. Deb. | 100 is T : 101 —101 101 —104 A 3 
87,500 (Liverpool ‘Overhead | Railway, Ord. ES ws ey 10 83% 14% | 14% 5i— 6 713— 51 bu 
10,000 t Do. Pref. £10 paid ee ee oe ee 10 oe ЯС | P | 101— 11 1 i— 11 ee oe 
7,600 | Parker (Thomas), Lid. Ord., Nos. 1 to 7,500 m КА vs "Р 10 T e | 5. | 144—185 144— 154 T 
57,350 | Telegraph Construction and Maintenance. 19 | 178% 20 / 20 4 | 37—40 8 — 41 39 | 89 
150,000! do. 4% Deb. Bds., Nos. 1 to 1,500 Red, 1909 | 100 „ we .. | 101 —104 101 —104 85 
540,000! Waterloo & City Railway, Ord. Stock kx „> ix T ..| 100 8% | 8% | 380 97 —100 | 97 —100 is 
| | 


t Quotations on Liverpool 8tock Exchange. t Unless otherwise stated all shares are fully paid. 
§ From Bradford Share List. Ч From Manchester Share List. 


— — — 1 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Tel Construoti d Maintenan Oldh Ashton, and Hyde Electric (£10 4 18—14. 
Consolidated ерове € enim се, Ave | am, As an Hyde ec 'o ref (210 pd pa), 19 41, 
. Bank rate of discount 6 per cent. (October 2nd, 1909). 


"o 
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SHARE LIST OF cian se etal COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Closing Business done 
Present Dividends for the 
А МАМЕ, or uotations uotations week ended 
issue. Share. last three years. eb. II th. eb. 18th. — Feb. 18th, 1909. 
X 1900. | 1901. | 1 Highest. Lowest. 
100,000 | Blackheath and Greenwich Dar Electric Light, Ord.. ké x 1 as . 4— zs v 
99005 А d 14 ы Stock, Prov. ‘Corts, T 100 6˙ 4 : pu 1 pen - 
à Brompton ensington E ete ght Sup., 1 to ey 8 8 о 1 1 ©. 
20,000 Do. do. 7% Cum. Pref, . b * 10 — 10] 10 — 1 dec 
50,000 Charing с Cross and Strand Electricity Supply А m - b 9% :109$ 10 9ta— 10 д — xd 96. 9j. 
70,000 do. do. Cum. Pref. 5 Es 755 — 6 51 — I xd 575 ; 
40,000 Do. do, “ City Undertaking " Сиш. Рге!, 5 E e 5} 54 at! à 
Ert PR Ж F do. d еы. Stock Red. .. id 100 m y и 108 iy 109 a | 1075 | A 
à elsea Electricity Supply, Or is за = i 4 44 5 — — i | 5175 
150,001 Do. do. Deb. Stock Red. << .. | Stock is 82 ЕИ 108 —111 108 —111 109 m 
70,595 | City of London Electric Lighting, Ord. 40, 001—110, 595 S © 10 0 T 5% 5.95 10 — 11 10 — Il 10}? 10 * 
40,000 Do. Cum. Pref., 1 to 40, 000 v» 10 6 ; 134— 143 184— 144 144 
400,0001 Do. Y, Deb. Stock, Scrip. (iss. at 115) all paid . vs Ds is 23 x 122 —127 122 —127 123 
800,000 Do. 2nd Deb. Stock, Prov. Certs., all paid. 100 а s a 102 —105 102 —105 ; 
40,000 | County of London & TAR Prov. Electric Lighting, Ord. 1—40,000. . 10 4 4 96 94 9 — 10 92 91 
20,000 Do. do. 6 % Pref., 40,001—60,000. . 10 6 : 12 — 13 12 — 13 124 | ie 
400,0001 Do. de 44% Deb. Stock, Prov. Certs. (all paid) Red “+ E 108 —111 108 —111 1101 109 
000 | Edmundson's Electric Corporation, Ord. Shares ee i 5 1% 7 96 64— 61— 7 xd 65 
80,000 Do. do. б b Com Pref. a M К 6 — 6 — 62 
140,000 Do. do. 43% 1st Mort. Deb. Stock vs 100 = - T 100 —109 106 —109 108 1064 
21,000 | Kensington and Knightsbridge кеси, on vs 5 12% 10 10 X 103— 114 104— 114 2s sx 
90,000 Do. do. 4 % Debenture Btock .. | Stock ў is ils 100 —108 100 —103 D 
110,000 ondon Electric Supply C Limited, Ord. .. we 8 У 1— 2 — 24 22 
49,840 Do. do. 6 % Pref. b ; 51— 5; 54— 6 ic 
250,0001 Do. do. do. 4 % 1st Mort. Deb. Stock Red Stock = 97 —100 98 —101 100 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . А 10 6% 64% 18 — 19 1 194 182 14 
290,000! Ро. do. 14% Ist Mort. Deb. Stock à is zx 107 —112 108 —113 
250,0001 р. do. ' 4% Mort. Deb. Stock Bed - .. | Stock a d 98 —101 98 —101 8 
10,852 Notting Hill Electric Lighting Р x "T 10 7 96 6 % Үн 144— 153 14 — 15 «ы Г 
40,000 | St. James' and Pall Ма! Electric Light, Ord. ; 5 E 144% | 144% 14 1 14 — 15 ec T 
20,000 Do. do. do. 1 % Pret. 20,081 to 40,080 5 7 7 96 m of 9— 95 xd ce “| 
150, 0001 Do. do. do. 8495 Deb. Stock Red 100 ne 6 97 —100 97 —100 zs 
12,000 | Smithfield Markets Electric Supply, Ord. x ке xs $5 5 we es 24% 24— 3 2 — 24 . 
50,0001 Do. do. 4%, Deb. Ри ys ч ya 100 - i р 85 — 90 80 — 90 | 
65,000 | South London Electrici Supply, Ord. .. x °з a ee 5 т is 14% 81— BY 34— 3 
80,000 | Urban Electric Supply, i ps čs ay $3 5 is e 44— 4 , 
30,000 Do. FTT i ff naa E 
110,000 | Westminster Electric Supply, Ord. „ 5 104% ! 100% 12 % 12 — 13 12 — 18 12202 123 
28.141 Do. do 5 M. Cum. Pref. . y T 5 o 6— 8 6 — 6j 67. 
° ай to Founders Shares. t Unless otherwise Шо all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, February 18th. 
CHEMICALS, &c. This week. Last week. Inc. METALS, &c. (continzed). | This week. Last week. Inc. or Dec. 
а Acid, Hyürochlorio — . . per ent.. Б 5% ; o Copper Sheet .. . . per ton £n | £n |... 
a „ Nitric. , à .. per ewt. | 22J- 22J- | g » Rod. .. рег ton | £71 | £71 EN 
a „ Oxalic.. T sé .. per cwt., 89j- 33/- В е $i (Electrolytic) Bars S per ton £60 £60 . 
a „ Sulphuric .. p. .. per смі. ' 5/6 | 5/6 КЕ | e $5 ўў Sheets .. рег ton 474 | £74 | 
a Ammoniac, Sal .. percwt., 42/- 42/- .. е " Wi Rod .. per ton £03 £63 | - 
u AON IE Muriate (crystal) .. рег ton | £33 10 £83 10 я e Н.С. Wire per lb. 73d. Wd. І 
| .. per ton 280 £90 | .. | f EbonteRod" .. ^ .. .. per lb. 6 ar E | 
a Bleaching powder.. |] per ton | £4 10 | £410 ; .. 7 „ Sheet. per Ib. 5. | 
a Bisulpbide of Carbon x .. per ton £15 415 n ' * German Silver Wire .. perlb, ; iu 
rax.. - ita .. per ton £13 £18  : " | h Gutta-percha fine.. 25 .. per lb. 
a Benzole (90 96) Fa T .. рег gal. 7/- qj- | " ‚ А India-rubber, Para fine .. .. per lb. W te LAISA 57 to SE 
a m (50,90 %) .. $4 .. per gal. 5/6 5/6 i i Iron, Charcoal Sheets per ton | | 2 
a Copper Sulphate Pe .. per ton £23 15 429 155 í „ Pig (Cleveland warrants) per ton 470 | 13 ‚444. inc. 
a Lead, Nitrate " .. perton , £24 | 24 i | © , Forgings, according to size рег ton | From £11 | From £11 ix 
a ,, White Sugar : .. per ton £31 | £31 4 , Scrap, heavy .. per ton | 47/6 to 50/- | 47/6 to 50/ АР 
а Niet роде. с. т Berton | 4% | £27 20 E | i |, Wire, galvanised No. 8 .. per ton 29 15 EI i 
a Methyla piri . per gal. l ‚ 1412 5 to 10. 10 15 
a Naphtha, Solvent (90%, at 160°C). рег gal. 5/6 5/6 ,. | 8 Lead, English Ingot .. .. per ton U £12 10 Ell 1s, UM 
a Potash, Bichromate, in casks .. per lb. 8d. 8d. ! vi 9 n " Sheet T .. рег ton £13 £18 
a T Caustic (75/809). . .. per ton £24 | £24 ! = n Manganin Wire No. 28 .. .. perib, | 8J- 8/- Ё 
а Şi Bisulphate 25 .. per ton £85 £965 : я | g Mercury... 5 is .. per bot. £8126 , £8126 : 
a Shellac їр .. . per ewt. 119/ 119 / d Mica (in ginal cases) small... per Ib. 3d. to 94. | 8d. to 9d. = 
a Bulphate of Magnesia .. .. per ton £410 44 10 | d uu ij^ „ medium per Id. 1/9to2/9 ' 1/9 to 2/9 : 
a Sulphur, Sublimed Flowers |... per ton #65 | £06 | d » , large .. per lb. 3/8 ю 7/3 8/8 to 7/8 s 
a » Recovered ex .. per ton £5 10 | £6 10 р Рһоврһог Bronze, plain castings per lb. 1/ to 1/2 IId. to 1/2! inc. 
a „ Lump T .. perton . £5 i £5 p „ rolled bars & rods per lb. I/ to 1/3 1/- 0 1/3 . 
a Soda. Caustic (white 0 * .. per ton £10 16 £10 15 | p E s inest per lb. Prom 1/2 From 1/2 | 
a „ Crystals .. рег ton £8 £3 | o Platinum’ .. : per oz. £4 | £4 | 
a „ Bichromate, casks. per lb. | 244. 24d. | | P Silicium Bronze Wire . per Ib. | 9d. to 1/- ' 9d. to 1/- 
' 4 Btee., Magnet, acc’d’ gto desc' p'r n per ton £58 £58 
METALS, &c. i i i Т ,» in bers "E , From 215 to 440 
] 4 £ 34 10 to £181 ’ 1 N 
b Aluminium Ingots, in ton lots. per ton £148  ' £148 | “з g Tin, Block .. * zm .. per ton | || £195 10 to £135; | 10. inc. 
"n Wire, in ton lots. рег ton £22A £224 g Н Foil .. .. per lb. 1/6 1/6 i 
b Sheet, in ton lots. per ton £191 | 2191 | n n „ Wire, Nos.1 to 10 . per Ib. 1,9 1/73 | 14d. inc. 
р Babbitt’ s metal ingots А per ton £42 to £110. £40 to £180: inc. | p White Anti-friction Metals— | 
с Brass (rolled metal 2" 70120 basis per lb. . 63d. | T " White Ant brand per ton | £38 to £60 296 to £60 inis; 
c „ Tube (brazed) y рег lb. 1. pya. T j Yarns, 2/108 Grey Cotton, on ep'ls per lb. 1а. 7d. - 
с, » (solid drawn) .. per ld. " 7 v3 j „ 6lea. Flax. per Ib. * $ 
e „ Wire, basis. vs .. perlb. : 4d. | oe Ж | J » 3 ply 10 lbs. Russian .. per lb. 44d. 4434. 
: Copper Tubes (brazed) .. .. per lo. : ма. e „ 10 lbs. Russian, single .. per Ib. | ; | 484. 
(solid drawn) . per lo. 9 9. | - j » 190 lbs. Jute rove per ton £11 £11 
Í Copper Bars (best selected .. рег ton | £71 | £71 ^ k Zinc, Sh't (Vieille Montagne bnd. ) per ton £23 10 E 10 
a Messrs. о. Boor & Co. f Dub P.a and Teleg. Works | k Messrs. Morris Ashby Limited. 
; b The British Aluminium Co., Ltd. ; Messrs. James & Shakspeare. [Co., Ltd. : mM W. | 
Quotations 4 е Messrs, Thos, Bolton & Sona., Lid. | Quotations 4 f, Messrs. Edward Till & Co. | Quotations J Messrs, P. Ormiston d Sona S 
supplied DY | a Messrs. F. Wiggins & Sons. Supp У | 4 Messrs. Bolling & Lowe. | supplied by o Messrs. Johnson, Matthey & Co., Ltd. 
e Messre, Frederick Smith & Co. J Мез. Walter Н. Hindley & Co., ги. р The hin rd Bronze Com pany Lu. 
TRAFFIC RECEIPTS. 
Receipts tor Miles Receipts for | 
“the week. Total to date. | open. the pt for | Total to date. Miles 
Week Ms : Week i 
compen? ending Ino. or Inc. or This Laat t Company: ending 1 un zu r Tpi Las 
, . . nc. oi , nc. or is Last 
Am'nt. dee. | Am’Dt. | aes year. year. 3, | Am'nt. deo.» | Am'nt. | Дес? уем. зе. 
Se QM Е M ANE MUN — 8 EA QN ME Gr p ME 
Blackburn Corp. Trys. . | Feb. 13 | 9 1151 87,026 | + 4,686 E: | 184 © B. E. T. Co. (continued) 2 2 . £ ; 
Blackpool and leetwood » 14 1989 | + 51 | 1. 208 + 182 7 | 7 Southport iu. eb. 6 2 + 94 | 1,079 + 444 | 
Bristo s. & Car. Co. „, 13 | 4422 | 1642 — — , 98 South Staffordshire . „ 6| 685 | 4319, 3,298 — 35 zi | 
British Elec. Trac. Co. :— | 9 — Bwansea.. .. „ 6 i | +108) уй + 177 6 
Barnsley District ux „ 6 156 — 90 — t umm m асин, ss aS „ б | 44 | 0 247 — 28 11 — 
Devunpors „ 6| 346 +46| L9T|— 10, 5 | 5 $2 Tynemoum . „ б. 202 | + 82 1,080 + 53 3 
Dudley—Stourbridge. . | „ 6 679 + 98, 1,453 + 290 1 | 19 2 eston-super-Mare.. | „ 4 27 — 115 — m 
Gateshead „ 6j 81 +185 4,92 4 814 1 = © Wolverhampton Dist. | ,, 6| 384 | 4197 | 1,685 + 944, 104 9 
Gravesend— Northfleet | „ 6 171 — 87⁵ — | — § Central London Railway „ 14| 69:6 | 4195 | 48,640 + 2,493 6 | 6 
F » 6 409 | + 51 9,063 | + T 7 $ City and 8. London Ry. „ 15' 8107 | — 37 | 93,913. + 2, 001 ét 
Hartlepool ax ` „ 6 210 | + 59 1,081|+ 184 44 „у Doncaster Corp. - — | == 5 xS st | = 
Kidderminster .. “% n 8) 99 + 12 504 1 34 4 4$ 9 Dover Co ration Wye, | » M 172 1.113 — 10 8 83 
Merthyrr. „„ 6 171 — 9 819 — 184 8 | 8 4 Dublin United Trys. ..| , 13! 4,419 266000 + Y 46 45 
Middleton eS el. 6 a8 — 1,158 — 8 — g Fast Tramways ..' „ 14 514 16,681 + 3,9888 5 
D a 15 А 120 + 56 ee + 250 8 8 8 8 гар. — .. Jan. 24 | 11,629 | 415,909 | + 92,801, 63 | 4 
eterborough .. ve " a = 5 verpoo er Ry. Feb. 15 | 1,482 10,391 
e е ad as 55 0 | 1485 e 1 5 + 206 xi 2 æ ем, А Г „ 14 { 9,39 + 918 955 = 
0 ee. ee + 9 + 640 land Cor a в 1 — — 6 
Pothesay eo | on 6 40 4 1 '919]+ 56 — | — * | 8 mn 
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HIGH-SPEED BEARINGS. 


CONSIDERING that modern electrical machinery often involves 
heavily-loaded bearings running at a high surface speed, and that 
such bearings must often be shorter than, perhaps, the designer 
would desire if more fres to design as he wished, Herr O. Lasche, of 
Berlin, has written an article on certain experimenta made with a 
view to elucidate the influence of the above factors, and to point 
ont how designers should design with a view to a proper com- 
promise between circumferential speed and unit pressure. He says 
bearings should be short, presumably becaüse he supposes that a 
long bearing cannot be a well-fitted one. 

The authoritative experiments of the past were those of Tower, 
Thurston and Woodbury, but they did not embrace conditions now 
common. In the present article, diagrams in three dimensions have 
been employed, showing circumferential volocity in metre seconds 
- v; pressure on the journal in kilogrammes per square centimetre 
= p; and temperature in degrees C. = f. 

Thurston’s experiments were carried out between 0'15 and 6 m. 
per second, and at a pressure p = 0728 to 14, and in special cases 70, 
and ¢ = 30° C. to 80°C. Woodbury's experiments included v = 
1:5; р —'07t028; and : = 2° C. to 38° О. Towers experiments 
included v = 0'5 to 2:5, p = 7 to 44, and 1 = 15° C. to 50°C. 
Thurston used a heavily weighted pendulum swung on a revolving 
journal, the angle of deviation from the perpendicular giving a 
measure of the friction. Tower used an arrangement like a Prony 
brake, and Woodbury employed a weighted revolving disc on a 
vertical spindle, one disc or ring plate revolving on another, which it 
tried to drag after it, the drag being measured by a balance, and the 
device being scarcely suitable for determining the friction of 
horizontal axles. 

According to Tower, the coefficient of friction д depends on 
v and t, increasing with increase of v, and this is confirmed 
by the Allgemeine E.G. tests now recorded by the author. 
Thurston found that for p less than 7, 4 did not vary when ¢ varied, 
but when p went over 7, и increased rapidly with increase of t. This 
applies only to low values of v. When p is heavy and v is low, oil 
does not get drawn in well. Woodbury aud Tower found that A de- 
creased as ¿ increased. 

Bat all the experiments are of no value for determining modern 

where v = 10,20 or 30 and р = 10 and 15. 

Herr Lasche's tests were made ou two apparatus. In one, а 
journal 260 x 110 mm. long was employed; in the other the 
bearing had a diameter of 110 and a length of 240 mm. The 
friction was measured first by a balance wh.ch weighed the drag, 
and afterwards by measuring the heat generated. The bearings 
were pulled up against the journal so that the lower bush was the 
one under pressure, and the shaft was motor-driven. The journal 
was of nickel steel. | 

The points sought were the effect on the coefficient of friction of 
the pressure ; the velocity of rubbing ; the temperature of the rubbing 
surfaces; the material of the journal and bushes and the lubricant ; 
the manner of effecting the lubrication as regards oil grooves, &c. ; 
the inflaence of play ; friction work; cooling by radiation and 
by oil. 

7 With nickel steel and white metal bush and v — 10, the total 
friction в is dependent on total pressure P and on t. 
t = 50° C. and P = 600, 1,000, 2,000, and 2,850 kg., в = 7°35, 
835,8:35 and 835 kg., and when ¢ was raised to 100* C., & became 
4 06, 4:8, 5 and 5 kg. 

To determine the coefficient of friction , various bearings were 
tried :—Gun-metal, white metal, mercury amalgam with nickel steel 
journal, and white metal with mild steel journal, the journals 
being 260 x 110 mm. long. With journal 110 x 210 mm. 
long, white metal bushes were tried. 

The lubricants were Imperial oil No. 0; a Russian mineral ; rape 
and sperm. These were supplied at the rate of 1'4 pints per 
minute from an overhead reservoir, and the oil was warmed or 
cooled to the desired tempeiature at which the jouraal was to ran. 
In all cases » was measured on the horizontal projection 1n plan of 
the journal 1a square centimetres. 

д was found (a) at v = 10 for p and for t ; 
6:5; and (c) for p and v for ¢ = 50° С. 

For (a) tne coefficient of friction и decreases at first rapidly, then 
slowly, as p increases; with ¢ = constant, p varying from 1 to 15, 
u decreases for any materials as p increases, and as found by Tower. 
A is inversely as the pressure per unit area, and for v = 10 and 
t = 50' C., p X и = 004 kilogramme per square cm. 

Hence fur any total load P, the total friction increases with the 
surface, whether obtained by length or by diameter, à conclusion 
opposed to practice, which demands long journals for high speeds, 
probably, it is suggested, to cover the effects of vibration. 

For p = 6:5 and t = 50° C., и first increases with v and then 
decreases, increasing up to v — 10 to 15, and then slightly falling. 

Thurston found д varied as 4/v, up to v = 6. Bache deduced 
from Tower's experiments that д varied as 4v up to v = 24. 
Stribeck practically confirms both these findings within their own 
range, and that at higher speeds v ceases to have inflaence, and for 
v = 8, » is little above its value for v = 4. Hence for v greater 
than 10, 4 is independent of v. 

As regards temperature, for v = 10 and p = 6:5 д decreases as t 
increase’, as found by Tower, from 40° to 100°; ior = 50° C. and 
р = 6:5, џи = 00615. Hence џи x ¢ = constant ana for p = 6'5 it is 
0'3 independent of v. Fort = constant and v optional p x д = con- 
stant, and for ( = 50° C., p x д за 0°04; by combination p Xa x € 


(b) for v and ( for = 


Thus for. 
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= constant = 2 within the limits of р = 15,¢ = 100" C. and 
= 20. 

The material forming the journal appears to be of no marked 
importancs frictionally. For v = 10, t = 50° C. and р = 1 to 15, 
u = 0°008 for ordinary and mild steel and 0 006 for nickel steel. 
As regards bearing material, for v = 10, = 50° C. and р = 6:5, и is 
50 a 79 per cent. greater for mercury amalgam than for gun- 
meta 

The different oils appeared only to differ at low temperatures. 
The means of applying oil must be suitable to the conditions, a 
non-pulsating bearing demanding more positive means than one 
which, in a sense, pumps in its oil. 

Thus crankpins up to р = 100 and crankshafta up to p = 30 still 
run with mere drop lubrication, but for bearings under steady load 
or at high speed, forced lubrication is indispensable even for low 


 preasures. Much, of course, depends on the frictional work per 


unit of time, forif much heat is developed it can only get away 
by radiation, conduction, or by being carried off by the oil, which 
will often do this better than it can be doze by water jacket. 

As regards oil grooves, it is recommended that these should start 
where the oil is delivered as by ring lubrication, and oil grooves 
should not have sharp edges, or they will wipe off the oil. Grooves 
must not extend right along а bearing or they are apt to drain it, 
but should return iu an opposite spiral and carry back oil over the 
bearing surface. Closely-fitted journals require forced lubrication, 
and such require a good deal of power to turn them. 


THE JOHANNESBURG ELECTRICAL 
SCHEME. 


Our readers are aware that some months ago Messrs. Mordey and 


Dawbarn, of Westminster, were engaged to report upon the question 


of electric lighting, power and tramways in Johannesburg, and as we 
intimated in our last issue the Corporation adopted the scheme 
drawn up by them at its meeting on January 12th. The total 
capital expenditure involved is £1,290,000, and in the following 
notes we are able to indicate the character of the proposals and the 
different items of expenditure. 

It may first of all be of interest to state the terms of the cor- 
sulting engineers' engagement. For their visit to Johannesburg, 
including the preparation of the scheme with reports, plans and . 
estimates, they are to have a fee of 2,500 guineas, plus expenses. 
This fee merges into the later commission charges for carrying out 
the work, and we are informed that the total fees are estimated to 
amount to £20,000 by the time the works are completed. Messrs. 
Mordey and Dawbarn are now proceeding with the preparation of 
detailed plans and specifications. 

The estimates make provision for 27 67 miles of route in all, and. 
for a power station calculated on the same scale. The following 
table will show what the proposals are at a glance :— 


Section A.— ELECTRIC LIGHT AND FOWER. 
Generating Station Equipment 
Three 2,000-B.H.P. gas engines, coupled to three 


1,250-ку. dynamos  .. £54,060 
Three 1 ,000-B.H.P. gas engines, coupled to three 
675-kw. alternators with exciters .. 27,540 
Switchboards, motor balancers, and electrical engine 
room accessories е, 13,630 
Producer gas generators for 6, 075 KW.. 25,200 
Cooling towers, pipework, and electrical connections 
insiae station 18,475 
Coal and ash conveyors, bunkers, engine room travel- 
ling crane, tools and accessories 12,060 
Erection of the above plant on site and expenses in 
15,095 


setting to work, 10 per cent. . 

Allow for generating station buildings, including 
clearing ground, foundations for all machinery, 
trenches, offices, meter-testiog room, workshops, 
mess rooms, aud all furnishing, lighting, &c., re- 
quired, with space for two additional 2,000-в.н.р. 
engines and dynamos, all complete, including cost 
of all materials delivered to site, and erection com- 
plete... 74,520 

Freight, insurance, dock dues, jailway rates, and 


clearing charges, 4,930 tons at £9 44,370 
Transit duty, 3 per cent. on £159,965 . ies 4,530 
Fees and contingencies, 10 per cent. - ese 28,950 

Cables, ꝙc.— Inner Area. 
One 45,900 yds. (route) of distributing cables, three- 

wire direct current system with all necessary feeders 

laid complete in treuches 33,552 
Troughing, junction boxes, and road trenching for 

ditto 85 18, 908 
House service connections and meters, вау 800 con- 955 

,40 
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Outer Area. 


108,580 yds. (route) of overhead distribution cables 
(bare low pressure) erected complete, existing 
poles, in Inner Area,” being transferred to Outer 


Aren Vies eee skis vs dos ies £15,309 
High-pressure feeders for ditto, laid каше їп 
trenches .. " vis pos 9,578 
1.320-K w. transformers at £2 25 E Lo 2,070 
Troughing, junction boxes and road trenching 8,741 
House service connections and meters, ed 1,600 at £8 12,800 
Housing for transformers, 28 at £200 . m pud 5,600 
Street Lighting. 
Underground street lighting cables for Inner Area ... 2,670 
110 arc lamps and posta for ditto, at £40 jd тез 4,400 
450 glows, adapting existing gas posts, at 30s. EN 675 
Overhead street lighting cables for Outer Area ne 675 
1,000 existing lamps, adapting, at £1 . 1,000 
1, 400 new street lamp fittings and fixing to poles for 
overhead cables, at £3.. 4,200 
Freight, carriage insurance, import duty, &c., 25 ver 
cent. on £99,000 ; : i 24,750 
Fees and contingencies, 10 per cent. кл 288 15,222 
£485,880 


Section B.—Eectgic Tramways, 
Generating Station Equipment— 


One 2,000-в.н.Р. gas engine and dynamo T .. 218,020 
One 1 ,000 » s € ы 9;180 
Switchboards for above is "m Pis a jai 2,025 
Producer gas generators 5, 670 
Additional pipe work, cooling tower and electrical 

connections, &c. sis 4,878 
Coal and ash conveyors and tools (additional) qus 4,878 
Erection of the above plante aud een in setting 

to work ... 4,614 
Generating station buildings and foundations 

(additional) eds Em iss g uds 16,402 


Track for 11°96 miles of route adopted by Committee, 
December 31st, 1902— 


23:92 miles of 93-lb. grooved rails with pointe, croes- 
ings, tie bars and special lay-out work at manu- 


facturers, at per mile £1,562 . bsa 37,363 
23:92 miles of concrete bed 580 cb. y ds. per mile — 
13,874 cb. yds. laid complete at 52s. per cb. yd 36,072 


23 92 miles excavating road for concrete bed, pla'e 
laying, cartage, parging and electrical bonding, at 


£1,013 per mile.. ; 24,231 
Provision for paving (edging each side of each rail 
with one row granite setts when required) .. . 20,000 
11°96 miles of overhead канш аї per route 
mile £1,500  ... is ; А i$ "T 17,940 
Cables (corresponding to above 11:96 route miles)— | 
Underground feeders... sae T B5 oi 7,732 
Feeder pillars ... сағ € - 225 
Troughing and trenching roads .. sus T das 3,339 
Cars (corresponding to above 11:96 route miles)— 
75 cars, at £600 each SG 45,000 
Buildings for car sheds on lighting works site m 22,500 
Car shed equipment j Jis 2,862 
Re- erection of cars on aite, 75 at £25 each sei ЕА 1,875 
Tools additional to lighting works n T 2,000 
Freight, Insurance and Dock Dues, Railway Rates and Clearing 
Charges— 
1,550 tons of machinery, at £9 per ton Ma m 13,950 
3,830 do. rails, &c., at 47 75 do. ya 5 29,682 
700 do. poles, at £7 75 do. тӘ vds 5,425 
750 do. cars, at £9 до. ET T 6,750 
Duty (transit), 3 per cent. on £150,000 d us 4,500 
Do. (import), 10 per cent. on £35,000 hs T 3,500 
Cables, 25 per cent. on £7,732 ... Se ee ee 1,933 
Fees, contingencies, &c., 10 per cent. ... 5 T 37,168 
£389,714 


SECTION C.—TramMWaYS—PROVISION FOR EXTENSIONS. 
Track — 


6°18 route miles double track = 12:36 miles single 

track on concrete with all accessories, at per 

mile, £4,083 55 vis .. £50,465 
6:19 route miles double track and 
334 route miles single track = 15°72 miles single 

track on sleepers, with all accessories, at per 

mile, £2,686 fis ai vals 8955 5 42,224 
15°71 route miles = 28:08 track miles. 
18:47 route miles overhead electric construction, at 


per mile, £1,500 ... 27,705 
Ballasting, banking and draining tor sleeper con- 
atruction syi 880 er vos € T 12,000 


Cables — 
Underground and башы {еедет Ше апа d pillani, 
laid complete Bs -- £9,158 
Cars— І 
Forty сагв (additional) on site . 2 ET 25,000 
Buildings and land for ditto (additional) - M 12,000 
Car shed equipment ze та yu 1,520 
Freight, Insurance, qc. 
Freight, &c., on above T ds ixi 38,000 
Fees and contingencies, 10 per cent. € ivi 19,824 
£237,896 
SECTION D.— GAS CONVERSION TO PRODUCER (as. 
Additional producer plant and accessories doi £657 
Freight, carriage, duty, &c. 994 is vis -— 137 
Fees and contingencies—10 per cent. ... “з -— 72 
£873 
SUMMABY OF CAPITAL OUTLAY ESTIMATES. 
(а) Electric light and power... ..  ..  .. 2485.880 
(b) Electric tramways... dan 389,714 
(c) Electric tramway extensions (provision for ni 237,896 
(d) Gas conversion TT bis pus 873 
Generating station site 805 a 17,000 
Allowance to consumers per ‘alteration... кез 7,700 
Provision for special contingeneies. Pr T 100,937 
| £1,240,000 


[In a later note it is recommended that an additional 
£50,000 be allowed for contingencies, thus making up the total 
£1 ‚290,000 as stated above. | 


The public supply of electricity in Johannesburg at the present 
time is municipal, and the demands are met from two sources: — 

(a) From the Council's generating station in President Street, and 

(b) By purchase in bulk from the Rand Central Electric Co. at a 
transforming station in Berea Street. 

These together produce a maximum of about 1, 200 Kw. 

Ths generating station for the latter supply is situated at 
Brakpan, some 18 miles or so distant. The Rand Central Electric 
Co. is under contract to give additional supply of 200 Kw. at the 
end of this year, which will make a maximum load from each 
station of about 700 xw., or nearly 1,900 B.u P. in all. 

There are three distinct systems of supply from the municipal 
station, viz. :— 


(L) Street lighting by arc lamps in series—direct current, 1,000 


` volts. 


(2) Supply to private consumers—single-phase alternate current 
with transformers on consumers’ premises, reducing the pressure from 
2,000 to 100 volts. The periodicity is 60. 

(3) Supply to private consumers—three-phase alternate current, 
with transformers on consamers’ premises, reducing the pressure 
from 2,000 to 100 volts on each phass. The periodicity is 50. 

The latter only is available in the daytime, the day supply 
being, however, confined to the one existing underground maia 
which supplies the General Post Office and a few buildings in its 
immediate vicinity. 

The supply from Brakpan is on the three-phase alternate current 
system, ata pressure of 2,000 volts, transformed at Berea Street from 
the company’s 10,000- volt mains. Transformation from 2,000 to 120 
volts takes place in sub-station kiosks in the streets, and not on 
consumers’ premises. 

With the trifling exception above mentioned, the whole of the 
conductors of all the systems are overhead. 

The present municipal station is so fully loaded that thére is no 
reserve for emergencies. Fora long time past all uew applications 
for connections to the mains have had to be refused. 

The total number of units sold from the two sources, apart from 
street lighting, is now at the rate of 1,577,000 units per annum. The 
average price obtained from all private consumers—of which there 
are 1,231—is about 9d. per unit, representing a gross revenue of 
about £60,000 per annum. 

The return for the last six months shows, the following :— 


Units generated in municipal station, plus the . 


units bought from вары id m *. 789,107 
Unite sold  ... sji is ss .. 602,371 
Units unaccounted for  ... T -— .. 186,736 


The proportion of lost unite, viz., 23:6 per cent., is very high. 

The cost of production and distribution from the municipal 
station averages 6 68d. per unit sold, and from the Brakpan supply 
6 29d. per unit sold. 

The consumption for arc and incandescent street lighting from 
both sources of supply is about 218,480 units per annum, which, at 
the basis charge of 6d. per unit, amounts to £5,462. Adding а 
maintenance allowance of &1,000 per annum, this gives a revenue of 
£6,462 for electric street lighting. 

The engineers estimate that the street lighting from the municipal 
station costs about 4d. per unit; that "рр from Brakpan about 
6d. per unit. 

The street lighting by gas adds a further £5,916, representing a 
total of £12,378 per annum as the present cost of the street 
lighting. 
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The plant in the municipal generating station consists of units 
which are very small in relation to the demand for electric energy 
in Johannesburg. There are no less than 16 dynamos in use for 
the combined public and private lighting, having a total capacity 
of only 800 Kw., an average of only 50 Kw. per dynamo. These 
dynamos are, moreover, of three distinct types which are not 
reserves for oae another. 


— 


Messrs. Mordey & Dawbarn recommend that in re-organising the 
undertaking this apparatus be entirely discarded, as on the ground 
of smallness alone, it is quite unsuitable, apart from any questions 
of type. 

The gas works, which are also municipal, are on the same site as 
the electricity generating station. 

The existing tramways are owned by the Johannesburg City and 
Suburban Tramway Co., Ltd., and are worked by horses. The gauge 
is 3 ft. 6 in. The lines extend over about 84 miles of route, partly 
single and partly double track. The system is inadequate to the 
requirements of the town both in extent and in character. 
| After discussing the requirements of the immediate future, and 

stating that the tota] demand from all sources for light, power and 
traction required immediately, is 5,100 KW., the question of power 
station site is discussed. It is eaid that considerable advantages 
will result from the adoption of a single generating station for the 
combined tramway, lighting and power requirements, notwith- 
standing that it will be necessary to keep the tramway and lighting 
cables distinct. The existing site of the gas and electric light 
works is recommended. It is fairly central; it has a siding from 
the railway for fuel, and there is a considerable amount of cheap 
water available. The area of this property is nearly 8 acres, which 
affords ample space for the gas works, for a large new electric 
generating station, and for a car-shed to accommodate as many of 
the tramcars as it may be desirable to house there. 

The generating station would be so designed, that extensions 
could be made in a systematic way, at a minimum of cost. In the first 
place 8,100 xw. of plant would be required, but the engineers bave 
provided in tbeir estimates for a building capable of accom- 
modating about 10,800 Kw. 

Three 1,350-xw. direct-current sets, driven by means of gas 
engines, are recommended for lighting and power supply in the 
inner area; three 675-kw. two-phase alternating sets, similarly 
driven, and one each 1,350-kw. and 675-Kw. direct-current sets for 
tramwaye. The total capacity is thus 8,100 Kw. 

The reporters give various reasons for recommending the use of 
producer gas and gas engines, but their recommendation is subject 
to one reservation —that coal is found to be suitable. The tramway 
voltage will be 500 volts, and for the lightiog of the inner area 
460 volts across the outers of a three-wire system. The adoption 
of the direct-current system will permit of the existing street arc 
lamps being used without alteration. Underground cables would 
be used for the inner area, single-phase alternating-current genera- 
tion with static transformers is to be employed for the outer area, 
which is mainly residential, but for certain purts adjacent to 
mining ground, which may change their character with the growth 
and development of Johannesburg, two-phase power supply is 
recommended, two-phase alternators being so constructed that the 
two phases can be used separately or combined. Single-pbase 
cables would be laid to all transformer stations except these par- 
ticular points, to which two feeder cables would be laid. Messers. 
Mordey & Dawbarn say that in arranging the system in this way 
tbey combine the advantages of single-phase and multiphase 
working, and secure the simplest and cheapest arrangement of trans- 
formere, and the sim,lest, safest and cheapest system of high- 
pressure cables. | 

Low-pressure aerial cables will be employed for the outer area. 
In regard to street lighting, electric lamps will take the place of 
the 537 gas lamps. The number of arc lamps in the inner area will 
be increased from 62 to 171, and the area not served by arcs will 
have 32-с.р. glow lamps. 

It is advised that in carrying out the reorganisation, the pressure 
of the system sbould be raised from 100 volts to 230 volts in the 
inner area, and from 120 volts to 200 in the outer area ; £7,700 is 
included for the cost of replacing existing lamps and motors in this 
connection. 

The tramways would be on a 4 ft. 84 in. gauge, with 90 lbs. rails 
baving a 14 in. groove. The overhead trolley system is recom- 
mended, but the engineers have slight leanings towards the Dolter 
surface contact system. "Though the cost of the latter is not very 
seriously in excess of the trolley, “іп a place such as Johannesburg, 
where the cost of skilled labour is high, and where it would pro- 
bably be considered an unnecessary expense to maintain the roadway 
between the rails at the degree of excellence which is desirable for 
this system.“ It is not recommended. 

It is advised that if producer gas be used for generating the 
electric energy, it wculd be possible to serve the present gas mains 
with this gas for cooking-stove and gas-fire purposes. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ELECTRIC WIG UP-To-DATE. 


Тав third meeting of the present ression of the Glasgow Local 
Section of the Institution took place on January 14th, Mr. Henry A. 
Mavor in the, chair. | 


\ 


Mr. W. А. CHAMEN, in opening а discussion on “ Electric Wiring 
Up-to-Date," said that he had not prepared anything in the nature 
of a paper. The secretary had asked if he would start a discussion 
on the subject, and as this was a subject which attracted his at‘en- 
tion at any rate as much as any other, he proposed to open the dis- 
cussion by making a few remarks with regard to wiring up-to-date. 
'* Up-to-date ” did not mean quite what trey would expect. 

The first point that he particularly wished to speak about was 
the number of cases of trouble that they had with wiring consumers’ 
installations connected to the Corporation supply. He did not 
suppose that any one firm of electrical contractors knew of the 
number of outbreaks of fire which were really caused in one way 
or other by bad electric wiring. One of the most fruitful causes 
of trouble seemed to be the improper use of metal-sheathed tubing 
with slip jointe. Time after time when there had been а fire and 
he had investigated the matter, the causes of the trouble were 
found to be the careless use of this tubing and its fittings, threaded 
on to the wires like beads on a string. Often the proper bends, 
elbows, connectors, or other special fittings designed by the makers 
for use with this tube were absent altogether, and gaps were left 
between the ends of adjoining tubes or between junction boxes 
and tubes, or sometimes these fittings were threaded on to the 
wire but not put together, being left hanging, with their sharp 
edges and with the sharp edges of the tubes, ready to cnt 
through the insulation of the wire. There was, of course, no pre- 
tence st continuity, or bonding and earthing these isolated bits 
of tube or fittings. The proper wooden ferrules for protecting 
the wires from the sharp edges at the ends of tubes, at switch or 
light points, were very frequently not put in at all, and some- 
times were found threaded on to the wires but not attached to the end 
of the tube, so that they were rendered quite useless. At some point 
or other in the installation the wire would get its insulation damaged 
by one of these edges, and the tube would become alive. This was 
bad enough, but, unfortunately, it was only the beginning of the 
trouble. Where these fires had occurred it was usually fouud that at 
tome point or other one of these lengths of tube which bad become 
alive was in contact with a tin or compo gas pipe, and that an electric 
arc had been set up by the current fiading its way to “ earth " through 
the gas pipe. This arc burned a hole in the gas pipe, and also 
ignited the gas coming from the hole. There could scarcely be a 
more effective or certain way of starting a fire, but it was made atill 
more effective by the fact that the gas pipe melted away through 
the һсаб of its own flame. This flame, therefore, after setting fire 
to any woodwork at its starting point, proceeded to travel, some- 
times quite a long distance, for instance, between the joists under 
floors, setting fire to every successive point it paseed. The real 
damage was, of c urse, caused by the gas becoming ignited. 

How was this shamefally careless work to be avoided? Would 
not the chances of it be greatly reduced if the use of tubes with slip 
joints were absolutely prohibited, and where iron, steel or other 
strong metal tubes were used, it was only under the condition that 
they should be either solid drawn or welded and jointed together 
only by properly screwed joints, just like iron gas barrel? Would 
not this necessitate the employment of only properly skilled men 
who could not, without being guilty of the most wilful carelessness, 
leave their work in such au unfinished state? 16 surely would not 
be possible to employ such unskilled and inexperienced persons for 
screwed joints as were evidently thought good enough by some 
contractors for a slip joint job. He sympathised most heartily 
with those contractors who were anxious to do good work, but who, 
by quoting a proper price for such work, suffered in open com- 
petition with the less scrupulous or less competent contractors. 
The latter, by putting in inferior material and by doing the work in 
a slovenly and careless manner, possibly by means of labourers or 
untrained apprentices, could well afford to quote a much lower 
price. He asked that the electrical contractors of Glargow would 
help him t5 find some means of stopping this kind of thing, for if 
something were not done soon to put an end to it, they would have 
the fire offices on their track demanding higher premiums for 
electrically-lighted buildings. 

Regarding the difficulty of gas pipes and electric tubes becoming 
mixed up, of course we might blame the electric people for care- 
lessness where they did not avoid this in carrying out their work. 
In several cases, however, they had not been guilty of the mixing 
ор at all. The gas people had come along after them and put in 


gas pipes, running them against the electric tubes. It seemed to : 


him that, looking a little ahead into the present century, it was not 
unlikely that contractors for gas fitting and for electric lighting 
would be the same parties, and that the same men would lay both 
the gas pipes aud the electric wires, as well as bell wires, for these 
also occasionally got into the mischief in some way. Possibly the 
plumbers’ work also would go to the same contractors. At any rate, 
it seemed to him that there were at present too many different con- 
tractors at work in domestic residences, and that troubles and risks 
would probably be reduced by such a combination. Another point 
he ought to mention, which was a terribly ead confession for 
engineers, was that the number of cases of fire with wood-casing 
installations of the old-fashioned kind was very small indeed. 
The fact still remained, however, that wood casing was dangerous 
if not properly dealt with, and in fact where there was any chance 
of its coming in contact with continuous moisture or dampness of 
any kind it should not be used at all. It was to be noted that what 
were called electric fires were for the most part really gas fires, 
though, unfortunately, started by electricity. The risk such as it 
was, really arose from gas, and not from electricity. Even where 
the electric wiring was not all that it shovld be, anything in the 
nature of a fire that might arise as a result of bad wiring on an 
electric installation, apart from complications with gas wovld 
almost invariably be discovered before any serious damage could be 
done. What he asked the meeting to do was to express their own 
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views about the whole question. If they could suggest anything 
that could be done either among themselves, or tbat he could do by 
rules to lessen the risk of fire and increase tbe efficiency of electric 
wiring, he should be very pleased indeed, and would think that the 
evening had not altogther been wasted. 

Mr. H. B. Max wELL said that the accidents to which Mr. Chamen 
bad referred were almost entirely due to bad work, which almost 
always took place in the case of metal sheathing. In most cages the 
metal sheathing was not properly connected to earth. Another 
point he had noticed in Glasgow was fhat the architects were apt 
to insist on a certain class of work. Не had also had trouble with 
wood casing, and he would emphasise what Mr. Chamen had said 
about its not being used in damp places, such as, for instance, a 
fiehmonger'a shop. 

Mr. HuTCHESON said tbat his firm had been in a quandary as to 
what was the best system of wiring to use, and had adopted screwed 
tubing. They had concluded years ago that the old eplit tubing, 
with slip joints, was unsatisfactory. They had also tried twin-lead 
wiring, and he thought that, for old buildings, it was more suitable 
tban anything else, though there were difficulties inseparable from 
it. Perbaps, after all, wood casing had more virtues than any other 
method. When the Kelvinside Co.'s station was taken over by the 
Corporation, it was only those installations that were wired with 
wood casing that had never required overhauling in the majority of 
caser. 

Mr. UNDERHILL said be would like to know if some steps could 
not be taken to ensure that compo. gas piping would not be used by 
gas fitters. It should nof, be thought, be a very difficult matter for 
iron piping to be substituted for compo. He thought that most 
contractors would be very glad if Mr. Chamen would refuse to pass 
anytbing but screwed tubing where tubing was used at all. 

Mr. J. MARTIN Cape said that he quite agreed with Mr. 
Underbill. 

Mr. W. McWurster said that the thing to do was to bring 
pressure to bear on the trade, so that nothing less than screwed 
tubing would be accepted. Wherever electric light is in a house, no 
such thing as compo. gas tubing should be nsed. With regard 
to the workman question, it was most difficalt to деаћ with. 
The Electrical Contractors’ Associations were endeavouring 
to introduce a system of regietration by which there would be no 
difficulty in tracing a man who had been guilty of such mis- 
demeanours in the way of slovenly workmanship as bad been 
described. 

Mr. Coats said be had used Simplex tubing with perfect eatis- 
faction, and be always took care to ensure metallic continuity by 
bonding with capper, as well as by having knees, T-pieces, and 
couplings screwed, the tubing itself beiog, of course, also screwed. 

Mr. E. GrorGce Tipp said that there had been a lot of 
talk about rendering bad systems tafe by altering methods of 
running the gas pipes. It seemed to him that the chief concera of 
electrical engineers was to see that their own system was so safe 
that whether it touched the gas pipes or not there should be no 
risk of gas cum electrical fires. Во long as there was a continuous 
metallic sheathing from the lampholder down to the Corporation 
fuser, and this was thoroughly earthed, this happy result would be 
attained. The whole of the trouble with fires, such as Mr. Chamen 
had described, was entirely due to inefficient earthing, and this 
was in a number of cases due to inherent faults in the system 
employed. Could not Mr. Chamen insert a rule in his regulations 
for supply stating the maximum resistance which he would allow 
between any point of metallic sheathing and earthing? When the 
insulation was tested, the metallic sheathing at remote points from 
the source of supply could be very early tested to earth, and if the 
result was vot satisfactory it might well be assumed that the system 
was faulty. "He would also like to ask why Mr. Chamen considered 
it safer to insist that lampholders must be insulated. He considered 
himeelf that the lampholder, as much as any other part of the 
system, should be earthed, as a lampholder was the likeliest 
part of the system to come in contact wi'h and under favourable 
conditions, such as recently occurred at Fulham, would be as liable 
to cause the same results as the metal tubiug did in that case. 

Мг. Н. A. Mavor, the chairman, thought that engincers were 
now in general agreement that there ought to be a continuous 
earthed metallic envelope over the conductore, and that the most 
satisfactory method of achieving this was to use a concentric 
system with tbe outer conductor connected to earth. The present 
methods of using metallic conduits appeared not only dangerous, 
but unnecessary. Both conductors in the conduit were equally 
insulated, whereas one ої them only stood at a very little above the 
earth potential. Great difficulties must be encountered to make a 
permanently satisfactory earth connection to the metallic conduit, 
and the easiest method of meeting the condition requiring an earth 
connection was also the best, viz., to use a concentric conductor with 
the outer connected to earth. By this method tbe risk of dis- 
continuity in the earth conductor was reduced to à minimum. "There 
was absolute safety from fire and shock, and the carthing could be 
made consistent down to the last point. The reason why wood 
casing had proved the most satisfactory method of those hitherto 
generslly adopted was a very simple one; it was because wood- 
casing was fitted by joiners, and the joiner was by far the most 
reliable class of tradesman for inside work. He had never looked 
with anything but alarm at the introduction of metallic tubing. 
This method of doing the work, he considered, was dangerous 
for many reasons. That the insurance companies should hold out 
& prospect of increasing the premiums on buildings wired on this 
method was no empty threat. The increase in the use of electric 
motors for which large conductors were used with a conscquent 
incrcase of risk from bad workmanship, made it more tban evor 
necessary that: the insurance companies should be more vigilant 
with regard to the method of wiring inthe class of work which they 


allowed to pass. It was to the interest of the whole industry that 
whatever method of wiring was used, every precaution should be 
taken to see that the workmanship was first-class; that no such 
work as Mr. Chamen had been describing should be allowed to 
exist, and that contractors should be still more careful to see that 
they employed men of such a character that there was some 
tangible guarantee of efficiency and capability for the work on 
which'they were to be employed. 

In reply, Mr. CHAMEN said he thought that he could go away feeling 
that they would endorse his action if in a re-issue of rules for wiring 
he insisted upon having only solid metal tube systems where tube 
systems were adopted, with screwed joints throughout. With 
regard to Mr. Maxwell's remarks about earthing, his experience waa 
that the earth connection in installations was a most uncertain 
thing. That was the reason why it seemed to him to be necessary 
to keep clear of girders and all metal work. Mr. Underhill had 
suggested that it might be possible to stop the use of compo gas 
tubing. He (Mr. Chamen) some time ago bad issued a circular to 
the architects of Glasgow pointing out the dangers that arose from 
the use of compo tubing when it happened to be in close proximity 
to electric conductors, and asking them to use their influence with a 
view to having iron gas barrel substituted for compo or tin tube in 
any gas-fitting work that might come under their control. He had 
no doubt that most of the architects put his circular in the waste- 
paper basket, but one or two of them did take notice of it. With 
regard to Mr. Tidd's remarks about the earthing of lampholders, he 
was of opinion that if they earthed lampholders they would have 
more trouble than if they did not. The present make of lamp- 
holder was not snitable for earthing, and it was simply from 
experience that he had insisted upon having the lampholder insu- 
lated. With reference to Mr. Tidd’s other remarks regardin 
the resistance to earth from the furthest-away lamp, this was a 
very well in theory, but he was afraid that a great many of the 
covtractors of the present day would not understand what it meant. 
Mr. Mavor had spoken of earthing the neutral conductor, but he 
(Mr. Mavor) knew that they had not yet eucceeded in carrying the 
Board of Trade far enough to get their permission for this to be 
done. In conclusion, he wished to tbank, them for tho way in which 
they had reccived his remarks and for their comments upon them. 


EARLY APPLICATION OF MAGNETO- 
ELECTRIC MACHINES FOR 
BLECTRO-METALLURGICAL PURPOSES.’ 


Tux application of dynamic electricity, produced by steam power, 
to the purposes of electro-metallurgy, and, in particular, to the 
deposition of metals, appears to have been introduced into the in- 
dustry at a date much earlier than that often assigned to it by 
writers on the subject. 

After Faraday had shown that induced electric currents could 
he generated by the mechanical movement of coils of wire between 
the poles of either a permanent magnet or an electro-magnet 
excited by a voltaic battery, various inventors produced special 
forms of machines. Faraday himself described several forms of 
magneto-electric machine, aud Pixii, of Paris, constructed others, of 
which the first generated alternating currents; while a later form 
had a commutator to reverse the currents, and render them suitable 
for chemical purposes. Subsequently other forms of greater power 
were produced by Saxton, Sturgeon, and Nollett. Woolrich, of 
Birmingham, seems to have made a remarkable advance in the 
useful application of such machines. In the “ Mapual of Electro- 
metallurgy " of the late Mr. G. Shaw (published by E. C. Osborne, of 
Birmingham, in 1844), there occur the following records :— 

(p. 15). “ Mr. Woolrich has succeeded in applying the magneto- 
electric current to the reduction of metals, a discovery which pro- 
mises to be of greater importance than any with which the art has 
hitherto been euriched.” | 

(р. 57). "Mr. Sturgeon appears to be the first who deposited 
metals by this apparatus, but his experiments were on a small scale, 
and it is to Mr. J. 8. Woolrich, of Birmingham, that the art is 
indebted for the perfection of the magueto-electric apparatus, and 
the development of its extraordinary power as an electro- 
metallurgical instrument ”’ 

“Mr. Woolrich constructs machines after two models; one 
resembles, to a considerable extent, that of Mr. Saxton, and is used 
where a moderate amount of work is to be performed, and the other 
is a modification of one of the early magneto machines; this latter 
form is employed where large quantities of electric power are 
required.” ‘ 

After describing both these forms, and giving pictures of them, 
Mr. Shaw states that the small machine, making 1,000 revolutions 
per minute, deposits 120 ounces of silver per week, and that the 
Jarger machine, making 650 revolutions per minute, deposits from 
300 to 400 ounces of silver per week. He then contrasts the great 
expense inevitable, in the use of voltaic batteries for depositing 
zinc, aad the commercial gain in depositing by means of the 
macbine, in which the expense “ ів limited to the power required 
to produce the ro'ation cf the armature," and in paying for the wear 
and tear of the axis io its bearings, aud of the contact springs. He 
then concludes (p.61) :—'' The uniformity of the carrent developed 
in the magneto-electric machine is not the least of the many advan- 
tages this machine posscases. In the best constant battery the 
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quantity varies during the course of several hours, and even the beat 
operators, with the battery, find it necessary to give close attention 
to the state of the instrument and the progress of the deposition. 
With the magnetic machine the deposition goes on with extreme 
regularity ; and, when once adjusted, may be left for any length of 
time without fear of derangement. So accurately is the deposition 
by this machine proportioned to tbe time of working, that, in an 
establishment in Birmingham where this process is extensively 
employed, the quantity of metal deposited is estimated by the time 
during which the machine works; repeated weighiogs having 
demonstrated that the relation between the time of working and 
the quantity of deposited metal is sufficiently accurate. 

Watt's Electro-Deposition also mentions Woodrich's machine, 
the date of which is 1842. The original large machine is now the 
property of the Birmingham City, the industry of which it helped 
to build up. 

A still more interesting step in the development of electric 
machinery is mentioned іп Napier's Manual of Electro-Metallargy " 
(R. Griffin & Co.),.1857, where, on page 46, we find the statement 
that "this means of obtaining the electricity for the purposes of 
electro-metallurgy has recently been much improved by forms of 
magnets, &c., patented by Mr. Millward, and described by him as 
follows:—' The first branch of the improvements is carried into 
effect by the employment of an electro-magnet, formed by a current 
of electricity produced from a magneto-electric machine, instead of 
that generated in a voltaic battery.“ The use in machines of an 
electro-magnet excited by a battery had, it is true, been fore- 
shadowed by Faraday; and Wheatstone had, in 1845, patented the 
substitution of a voltaic magnet for a permanent magnet. But 
Millward's invention carries the development one stage further. 
For while the electro-magnet in Wheatstone's (and Faraday's) 
machine was separately excited by the currents from a battery, the 
thing described by Napier is a separately excited electro-magnet, 
separately excited by means of the currents from a magneto- 
electric machine haviog permanent magnets. 

One cannot read these early treatises of Napier and Shaw without 
being strock with their clear recognition of the fact that the real 
agent in the generation of these currents was dynamical power. Mr. 
Shaw, who died a few years ago, was a well-known chemist and 
patent agent. 

Woolrich’s machine was an object of much interest in the 
Birmingham Electrical Exhibition, a dozen years ago. 


RECONSTRUCTION OF THE N. T. C. AT 
GLASGOW. 


Tue Glasgow telephone area extends to 143 square miles. In that 
area the National Telephone Co. has opened 24 exchanges, having 
over 12,000 subscribers actually connected therewith, besides a 
large number Waiting to be joined up. These extend to places so 
far in the west as Clydebank, in the cast to Baillieston, in tbe north 
to Milngavie, Kirkintilloch and Kilsyth, and in the south to 
Giffnock, Clarkston and Busby. There is practically nq part of the 
telephone area which is not eerved by the National Telephone Co.’s 
system. 

Ута order to effect an improvement in the service, it was decided 
some time ago to absolutely reorganise the whole system, sub- 
stituting metallic circuite, or twin wires in place of the old single 
wires. It was further decided tbat in the city the open wires 
Should be discarded, and overhead cables of the newest type erected. 
This was done with a view to obviating the disturbances which were 
inevitable with an open-wire system. It was arranged with 
the leading railway companies to lay cables throughout their 
extensive underground tunnels in Glasgow, in addition to which 
the company now obtains a large number of junction wires 
in pipes under tbe streets connecting exchange with exchange, from 
tbe Post Office, and this has, in a large measure, met the difficulty 
with which the company was confronted at one time by the 
refusal of the Glasgow Corporation to allow underground cables 
in Glasgow. T 

A number of new exchanges have been opened, so as to obviate 
tbe congestion of subscribers in the large exchanges. All the 
important switch rooms in the area have been reconstructed with a 
view to bringing into use the latest type of switching apparatus, 
similar to that wbich has been adopted in large American 
cities, and in a number of the most important exchanges which 
have recently been equipped in this country. It is generally 
agreed that this is by far the best and most up-to-date system 
known. 

Ав tbe subscribers in Glasgow are aware, the method adopted 
during the last ten years has been the call-wire system, but the 
company decided to discard that system, not only because of its 
inherent objections, but because it was recognised that a newer aud 
better system was available. 

The two principal switch rooms in the area are Argyle and Royal, 
and a description of one of these will pive & representative idea of 
tbe whole. 

The company acquired two of the top floors of the large block of 
buildings in Argyle Street belonging to Messrs. Jas. Goldie and 
Son, and altered them to suit its requirements. The top floor 
has been set out entirely ds a large switch room, motor, and 
battery room, and also for the operators’ dining aud retiring 
rooms. 

The exchange is capable of accommodating 8,800 subscribers, 
and, is equipped at the present time for 2,000 lines. On the roof 


of the building, a large square derrick has been erected, and a 
most interesting feature is the method adopted of taking in the. 
cables which converge from all sides to this central point. 
Elaborate supports have been fitted up, capable of takiog in the 


cables required. These overh:ad cables are similar to those laid 


underground, with the exception that instead of a lead covering, 
a thick vulcanised rubber tube is used as an outside protection. It 
is only within very recent years that this class of cable has been 
made practicable for aerial purposes, and it is much lighter in 
weight than any of the telephone cables which were previously in 
use, the insulating material being dried paper. 

The cables are taken down two large shoots to what is termed 
the test room. They are carried in the first case to what is 
technically known as the “arrester and heat coil frame.” This 
apparatus is inserted at this point, so that, iu the event of lightning, 
or stray currents from the overhead trolley circuits, getting on to 
the telephone wires at any point, the apparatus in the exchange 
would be protected, although the fact of the wires being now in 
cables practically does away with this possibility. It may be men- 
tioned that at the subscriber’s premises apparatus for a similar pur- 
pose is fitted up to protect the instrument there. 

From tbe arrester frame the cross-connecting wires are carried 
to test jacks. These are a succession of brass springs to which the 
subscrivers’ lines are taken in numerical order, for the purpose of 
testing either the outside line or the inside apparatus connected 
with each individual subscriber. From the test jacks the wires are 
carried to a large intermediate distributing board. By means of 
this distributing board the exchange manager is enabled to alter the 
operating position on the switchboard of any busy subscriber, and 
thus equalise the work at each operator's position. 

The wires branch off from the intermediate distributing board to 
the switch room upstairs, and to a set of relays. These little 
instruments answer a very important part in the working of the 
exchange. When a subscriber wishes to call the attention of the 
operator, he depresses a key momentarily ; a current flows along the 
line and attracts a small armature on the relay, thus making an electric 
contact which lights а small electric lamp in front of the operator 
immediately below the subscriber's telephone number. The operator 
thereupon lifts a small brass peg and inserts it in the “ jack,” or 
line spring. This has the effect of putting her telephone in con- 
nection with the subicriber'a line, and automatically extinguisl:es 


. the calling lamp. The subscriber then gives the number he desires, 


and the communication is immediately effected by the operator 
inserting a second peg into the “ jack” of the number asked for. 
After the conversation is completed, the subscriber again depresses 
his key momentarily, and this lighte the clearing lamp, thereby 
indicating to the operator that the call is finished. 

In the construction of this exchange about 540 miles of covered 
wire were laid ineide the premises, and about 310,000 soldered wire 
joints were required. 

In the switch room the operations are conducted with quietness, 
only the very slightest hum being heard. "Tiny incandescent lamps 
flash in and out, and thousands of calls are effected from hour to 
hour without confusion or delay. The energy for working the 
exchange is obtained from a set of secondary batteries placed 
immediately alongside the test room. "There are two large motor- 
generators at work, whicb, with the power board fitted up in the 
same room, give the appearance of a small electric station. Tie 
bpilding throughout is 116 by electricity, and a very effective design 
is used over the switchboards for throwiog the light only on that 
part of the board where numbers require to be seen, the calling 
lamps before referred to being in the shadow. 

Ia the laying-out of the entire system in Glasgow, over 12,000 
miles of wire have зеп erected in overhead cables. Over 7,000 
miles of wire have been laid in underground cables in the various 
railway tunnels, and under the streets in a number of the outside 
burgbs adjoiniag the Glasgow municipal area, where the company 
was able to make arrangements with the burgh authorities ; and 
in addition to this, the cables laid down by the Post Office uader 
the various streets within the municipal area amount to over 1,400 
miles of wire. In order to effect this huge reconstruction, 
bundreds of men have been аё work, the company being able, with 
its vast resources, to draw on its various large centres for extra 
assistance. 


REVIEWS. 


The Ruling of Eleclre Lighting, Electric Tranuray and 
Similar Undertakings. By W. G. Bonn. London: 
The Electrician Printing and Publishing Co., Ltd. 
28. 6d. net. l 


Mr. W. G. Bond has published a useful treatise on the 
above subject, intended to describe the principles and 
practice involved in what be rightly calls “our so-called 
system of rating.” He deals more particularly with 
electric tramway undertakings, and publishes a mass of 
useful data showing the modus operandi of levying the rates, 
and of appealing against the decisions of assessment com- 
mittees. 

The methods adopted by the authorities in arriving at 
the rateable value (which he illustrates by a specimen value 
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of an electric tramway), he explains with great clearness, 
proving how the amount of the assessment is arrived at, 
and an application of the principle of averages of the accounts 
of two or three years. | 

At the end of the book Mr. Bond publishes in tabular form 
the actual resulte of the assessments of electric tramway and 
lighting undertakings, selected from typical towns and 
districts in London and the provinces, to prove how the 
gystem works. | 

Mr. Bond has contributed a timely digest of the existing 
system of valuation of industrial undertakings involving 
the use of public roads, and he is entitled to great credit for 
the clear and concise way in which he has accomplished 
his task. f 

After reading Mr. Bond's booklet," as he modestly calls 
it, one is surprised at the utterly unsound principle adopted 
in valuing such properties for contribution to the rates. 

If the valuation were being made with a view to the 
charge for income and property tax, we could understand 
the elaborate calculations resorted to for getting at a valua- 
tion on the basis of gross receipts, less expenses, the result 
being the rateable value. How if the expenses exceed the 
receipts (a not uncommon result in electrical undertakings, 
especially in their initial periods) ?—no rates should be paid 
at all; ог, as Mr. Bond naively puts it, Obviously the 
assessment of an undertaking, the rateable value of which is 
returned at more than its bond fide net receipts, requires 
looking into." 

The ordinary method of assessing buildings should not be 
departed from in the case of electrical or gas undertakings, 
but some special system must, no doubt, be followed in 
dealing with the use of the public highways, and in arriving 
at a rental value in respect of such user. In this case the 


ground landlord should contribute his share, but this opens 


up very wide and important considerations with which we 
cannot deal. 

The whole question of rating of great industrial under- 
takings, including those carried on by municipalities whose 
accounts by no means prove that any uniformity exists in 
the methods of charge, requires to be dealt with by the 
legislature. | 


— 


Manual of Electrical Underlukings and Directory of Officials, 
By Exit GARCKE. Vol. vii. (1903). London : Manual 
of Electrical Undertakings, Ltd., 14, Norfolk Street, W.C. 
158. 


Each issue of this well-known publication which every- 
body electrical speaks of as “ Garcke's Manual," becomes 
more bulky and more valuable than its predecessor. It is 
undoubtedly head and shoulders above its fellows as a 
statistical guide to the finance and general position of 
British electrical mar ufacturing, also electric lighting, power 
and traction, both municipal and company. We note that 
the progress of the industry during 1902 was not so great— 
if the rate of progress may be judged by the increase of capital 
iesued—as in the previous year. At the date of making up 
the Munual figures, the amount stood at E186, 158, 964, 
representing an increase of only about 20 millions, as against 
about 40 millions in the year before. There are many 
useful maps of power scheme areas, inter- urban electric 
tramway schemes, authorised and suggested tube railway 
schemes. There is once more presented the coloured 
diagram showing in graphic form the comparative results of 
the working of all electricity supply undertakings, and 
among the new features of the 1903 edition is the addition 
of a similar diagram showing in colours the working results 
of electric traction systems. For the man who ів interested 
in the commercial side of electricity—in however remote a 
degree—Garcke's Manual is the most serviceable book of the 
year. 


ED 


Hazell’s Annual for 1903. London: Hazell, Watson and 

Viney, Ltd. 

This well-known annual hardly needs commendation, for 
its 18 issues have built up for it a wide connection of readers 
in all ranks of society. The sub-title terms it“ A Cyclop:edic 
Record of Men and Topics of the Day," aud it is certainly 
valuable as a reference work. A very wide field is covered— 


in fact, to put it in brief, there is something on everything. 
There is a short account of “electricity in 1902," in the 
course of which it is remarked that “а well-timed and 
valuable summary of the electrical power industry was issued 
by the ELECTRICAL Review, September 12th." 


Motoring Annual and Motorists’ Year-Book, 1903. 


London: Motoring. Illustrated. 38. 6d. net. 


This is the first edition of a work which will be of interest 
to all who are connected with the manufacture of motor- 
cars and the larger crowd of users. There are about 60 pages 
of photographs of well-known motorists of both sexes, fair 
and unfair. А directory of the objects and members of the 
Automobile Club and other similar associations are given, 
and a variety of notes relating to general motor-car matters, 
such as regulations, speeds, how to overhaul and repair, &c. 


Directory of Electric Lighting and Electric Traction. By 
С. S. Vesey Brown. 1903. London: Hazell, Watson 
and Viney, Ltd. 6s. net. 


This is the third edition of a book whose low price brings 
it within the reach of even the assistant engineer who wants 
to get an idea of what's what in the electricity undertakings 
of other towns. It contains a great mass of statistical 
data respecting all electric lighting and tramway works in 
operation in Great Britain and Ireland, and also tells some- 
thing of the projected undertakings. Its main sections are 
electric lighting works, electric traction works, light railway 
undertakings, tube and other railways. Wherever obtain- 
able, the editor has included the chief figures from the last 
financial returns of the different stations. Separate from, 
and in addition to, the general statistical notes, there i8 given 
at the end of the book a general alphabetical index of 
officials at all works. There are several other publications 
covering pretty much the same ground, but the low price 
and the excellence of its general get-up, also its strong 
binding, are not the least among the good points of Mr. 
Vesey Brown's work. ! 


RD 


OVERHEAD WIRES AND MUNICIPAL 
TRADERS. 


[BY OUR LEGAL CONTRIBUTOR. ] 


IN our issue of last week we published a short note of the 
result of an appeal to the Court of Appeal in the case of the 
Finchley Electric Light Co., Ltd., v. The Finchley Urban 
District Council. The decision, however, is worthy of more 
than a passing notice, inasmuch as it closely affects the 
interests of all those who generate and supply electricity to 
consumers without the sanction or assistance of any pro- 
visional order or special Act. 

Althongh we have frequently adverted to this case in 
these columns (it has been before the Courts in one form or 
another since the Autumn of 1901), i& may be worth while 
to recapitulate the facte, In order to give our readers an 
opportunity of realising the real significance of the decision. 
It may be well to explain, at the outset, that the true 
importance of the case lies in its bearing upon municipal 
trading, and the methods which are sometimes adopted by 
those who advocate this form of enterprise. 

It is now a matter of common knowledge that, subject to 
certain minor restrictions, electricity can be supplied to con- 
sumers without a provisional order. The facts in the case 
under notice were shortly as follows :— 

The Finchley Electric Lighting Co. were incorporated in 
1900 with the object (iner alia) of supplying current for 
electric light at Finchley. They held no license, provisional 
order, or other statutory power, but were duly served with a copy 
of the Board of Trade regulations, with which they complied. 
The defendant Council were the holders of a provisional 
order for the supply of electric light in their district, but 
had not exercised their powers. As a result of certain legai 
proceedings, the plaintiffs undertook not to open up any 
streets in Finchley for the purpose of laying mains without 
the consent of the defendants. An application for leave to 


Vol 62. No. 1,317, Fzsavanr 20,190] THE ELECTRICAL REVIEW. 


888 


open up a certain road having been refused, the plaintiffs 
stretched overhead mains across certain highways in the 
defendants’ district. The mains were supported by poles 
erected on private lands on either side of the highway. On 
October lst, 1901, the defendants’ surveyor gave directions 
for the wire to be cut. This order was carried out 
upon the following day, and the plaintiffs immediately 
applied to the Lord Chief Justice, who was then sitting as 
vacation judge, to restrain the commission from further acts of 
a similar kind. When the case came on for hearing in the 
ordinary course in the Chancery Division the injunction was 
dissolved. 

Mr. Justice Farwell decided that inasmuch as the site of 
& road had been originally conveyed to turnpike trustees in 
fee simple for the purpose of making a road under the Turn- 
pike Roads Acts, and as the road had afterwards become a 
highway, the whole estate which was vested in the trustees, 
i. 6., the fee simple, became vested under the Public Health 
Act in the District Council as urban authority, and that they 
were entitled to prevent electric wires being carried over the 
road at any height whatever. This decision was based upon 
the rule of law that the owner of the fee simple of any pro- 
perty is entitled to the use of the space above his property 
usque ad celum, It follows that the suspension of wires 
across a freeholder's land amounts to а trespass in law, 
although it may not be shown that any rights of freeholder 
are actually interfered with. After argument in the Court 
of Appeal, their Lordships decided last week that Mr. 
Justice Farwell had arrived at a wrong conclusion, and 
they granted a perpetual injunction to restrain 
the defendants from severing or otherwise inter- 
fering with the electric lines or cables of the plaintiffs 
over Regent’s Park Road or any other road or street 
within the urban district of Finchley, over which the de- 
fendants had no greater rights than were vested in them by 
virtue of Sec. 149 of the Public Health Act, 1875, or from 
doing any act whereby the plaintiffs might be hindered or 
obstructed in carrying lines over or across any of such roads 
or streets at a height not leas than that required by tlie 
regulations of the Board of Trade.” 

The above decision must be taken with the limitation 
that upon the facts as proved the Court of Appeal were 
satisfied that the fee simple of the road was not vested iu 
the Urban District Council as highway authority ; had they 
come to a different conclusion upon this point, they would 
probably have refused to grant the injunction. It is in 
the highest degree important, however, to note that this title 
to the fee simple of the road must be made out by any local 
authority which desires to follow the example of the Finchley 
Urban District Council. With a provisional order in their 
office, in spite, possibly, of frequent requests on the part of 
the inbabitants tbat electricity might be supplied for 
public and private lighting, this Council not only refused to 
put their order into operation, but adopted the violent 
methods described in the case under review in order to 
stifle the energies of a private company. It is in the 
highest degree satisfactory to find that this move in the 
campaign of municipal versus private enterprise has been 
radely checked in the Court of Appeal. 

It will be observed that the Finchley case was decided in 
respect of a district outside the County of London ; but it 
was decided some years ago that the Metropolis Management 
Act, 1855, does not confer upon a vestry or board of works 
(constituted under that statute) such a property in the 
streeta situate within their district as to entitle them to 
maintain an action for an injunction against the erection of 
a telephone across a street, the telephone wire being at a 
great height and causing no appreciable danger to the public 
or to the traffic in the street. (Board of Works for Wands- 
worth v. the United Telephone Co., 13 Q.B.D., 904.) The 
question of overhead wires within the administrative County 
of London is regulated by the London Overhead Wires Act, 
1591, which enables the County Council to make bye-laws 
with regard to (a) the identification of the wires by 
registration or otherwise; (b) the regulation of wires; 
(c) the strength of the materials to be employed in placing, 
maintaining, and supporting the wires ; and (4) the removal 
of wires erected or placed otherwise than in accordance with 
such bye-laws, and of disused wires, These bye-laws are 
administered by the local authorities, | 


It may be said with some show of reason that 
the local authorities ought to be allowed to have con- 
trol over the placing of electric lines anywhere in the 
metropolis; but we fail to see why they should ever be per- 
mitted to have such an interest in rural highways as to 
prevent the suspension of suitable cables with the consent 
of the landowners on either side. 

The Finchley case is a direct authority for the proposi- 
tion that the title to the fee simple must be clearly made out 
before the local authority have any right to interfere. 

It is unfortunate for the cause of municipal trading that 
its supporters should find it necessary to have recourse to the 
actions which gave rise to an application for an injunction 
in the first instance. 

We have alluded to the fact that the District Council 
were in the possession of а provisional order which they had 
not put into foroe. This fact, coupled with certain other 
recent manifestations, appeared to evince a reluctance on the 
part of the local authorities to embark upon costly electrical 
enterprise, although egged on thereto by the exponents of 
municipal trading. We observe, for instance, that the pro- 
posal contained in the London County Council (General 
Powers) Bill, 1908, to the effect that local authorities should 
be allowed to deal in electrical fittings does not command 
universal support, even on the part of the very borough 
councils for whose benefit the County Council are promoting 
this part of the Bill. Thusata meeting of the Westminster 
City Council on February 12th, the question whether the 
Law and Parliamentary Committee of the Council ought to 
support the Bill was discussed. Dr. Des Voeux moved that 
a petition should be entered against the Bill. He observed 
that whatever views the Committee might have about the 
London Borough Councils discharging duties in connection 
with the supply of electric light, they ought to oppose any 
metropolitan boroughs setting up as electric fitters. “If 
this is allowed,” he said, we shall have proposals 
for the sale of meat by the Councils.” The 
chairman of the Committee opposed the motion on the ground 
that “it was possible that, in а few years, the City Council 
would be supplying electric light and power, and they did not 
desire to do anything which might hamper their successors.” 
We are glad to observe that the amendment in favour of 
petitioning against the Bill was carried. It is pleasing to 
find that, amongst a host of local authorities in London, 
who, following the example of the London County Council, 
rush blindly into the meshes of municipal trading, there can 
be found at least one influential body who are averse to 
taking further steps in this direction. 


THE LE.E. MODEL GENERAL CONDITIONS 
FOR CONTRACTS. 


Ir is an old saying that everything comes to those who 
can wait, "This, we take it, will be the feeling of many an 
electrical engineer receiving under date of 1903 the form of 
Model General Conditions recommended by the Institution 
of Electrical Engineers for use in connection with contracta 
for plant, mains and apparatus for electricity works. 

It is ten months since the draft of the present issue was 
submitted for the criticism of the members of the Institu- 
tion, over two years since the Committee was appointed by 
the Council to prepare it, and five years since the need for 
some standardisation of general practice was felt to be so 
urgent that a Joint Committee of the Municipal Electrical 
Association and the Electrical Plant Manufacturers’ Associa- 
tion prepared some standard clauses in the hope that their 
adoption would improve what was even then felt to be a 
deplorable state of affairs. 

However, * Better late than never," and though the pres- 
sure of enlightened public and professional opinion has 
done much to confine within reasonable limits the vagaries 
of the inexperienced but ambitious consultant, as well as the 
gocialistic aspirations of the popularity-loving town councillor! 
there yet remains a wide field in which the influence of the 
proposals before ns may do much good. 
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It will be remembered that the Committee was appointed 
largely on the initiative of Mr. Robert Hammond, M. I. C. E., 
and in his speech to the members of the Institution on behalf of 
the Committee last April, he confessed to having had a large 
share in the compilation of the draft conditions then 
submitted. | | 

These prop osals gave rise to so much discussion that it was 
necessary to summon a special meeting for their further con- 
sideration. The earnestness of many of the speakers showed 
the importance of the subject, and must have led many of the 
members of Council to ask themselves whether it would not 
have been well if they had several years earlier endeavoured 


to remove some of the real grievances shown to be affecting 


the stability and prosperity of the industry. | 

We dealt at the time with the many criticisms directed at 
the phrasing of the various clauses, and it is interesting to 
note how far the Committee have profited by the advice given 
by those taking part in the discussion. | 

The clauses are still, in our opinion, far too verbose. The 
49 in the original draft are now reduced to 48, but the 
Thrasing has been altered as little as possible. This sems a 
mistake, for had clearness and terseness been aimed at, the con- 
ditions would have been much more likely to become popular. 

The alteration in the number of clauses is due to the 
omission of those relating to the Local Government Board's 
sanction and the interview with engineer, and the insertion in 
a new clause of a stipulation that payments shall be made by 
the purchaser within 30 days of the issue of the engineer's 
certificate. Dealing with the clauses seriatim, we find that 
the present issue differs from the original draft in the 
following particulars :— 

Clause 3 now reads that unless otherwise specified the 
foundations and builders’ work will be provided by the 
purchaser. 

In Clause 4 “ each” contractor for plant in the engine 
house is to have at his own risk the free use of the overhead 
travelling crane. | 

A stipulation is added to Clause 6 guarding the | urchaser 
from being bound by specifications of apparatus sent in by 
a contractor with his tender unless these specifications are 
definitely approved by him and incorporated in the contract. 

This seems to us to be fair, and it is as well to have it 
definitely stated, for in the past uncertainty as to ite appli- 
cation has been the cause of many misunderstandings. 

The addition of two words to Clause 7 makes it clear that 
tenderers are entitled to have samples as well as drawings 
returned in cases where their offers are unsuccessful. 

In Clause 8 the purchasers now bind themselves not to 
call upon a tenderer to accept a contract for a portion only 
of any of the sections of the specification, a stipulation implied, 
but not expressly stated in the draft. 

Clause 10 has been varied to meet the criticisms which 
were directed against it. It now places the onus as well a3 
Ње expense of preparing the contract and bond upon the 
purchaser, and demands that they be forwarded to the con- 
tractor for signature within 30 days of the acceptance of the 
tender. If there is a delay of more than 30 days on the part 
of either party in executing the contract, it is to be open to 
the other party to determine t4e contract if he so desire. 

. In the clause dealing with contract drawings, a new 
paragraph demards the approval or otherwise of drawings 
submitted to the engineer within 14 days of their receipt by 
him. It was elicited during the discussion that in several 
cases heavy losses bad been incurred by contractors solely on 
account of the delay caused by the difficulty of obtaining 
any decision fiom the engineer with regard to drawings 
submitted for Lis approval. It is expressly stated that draw- 
ings of constructional details further than those which in the 
op.nion of the engineer ае required for the purpose of the 
contract, are ло! to be demanded from the contractor. 

In the original draft the clause relating to approved 
epparatus was very unsatisfactory. There was no protection 
for the contractor against unreasonable de mat. ds made by the 
engineer. In the new rendering this defect is remedicd ; 
and provided the contractor has either submitted drawings 
or sent in a full description of any apparatus included in 
his tender, he is not to be called upon without extra pay- 
ment to substitute for it a higher-priced article. 

A paragraph is ¿dded to Clause 17, stipulating that, 
ehculd a change of address occur on. the [art cf either 


party and be notified in writing to the other, all notices 
under the contract shall be sent to the new address. 

An important modification is made in the clause relating 
to patent righte. It now protects the contractor against any 
claim which may be made in respect of any system or 
method of use that may be specifically mentioned in the 
specification. This is a valuable safeguard, for hitberto 
many contractors have had to run serious risks as 1egards 
patent suite, simply because a purchaser would insist on them 
infringing some well-known patent, while not admitting any 
personal responsibility in the matter. As now worded, the 
clause is fair to all parties, protecting the purchaser on the 
one hand, and guarding the just rights of the contractor on 
the other. 

The next clause, dealing with quality of materiale, has been 
slightly altered to meet the wishes of several critica, and 
now demands materials of the best, quality unless otherwise 
specified. 

In the paragraph referring to the powers of the engineer 
to vary work, the new price, if not arranged by the schedule, 
shall be decided by the engineer and contractor %, not 
by the engineer alone, and the time tn which the contractor 
must furnish details of extra work done under the contract 
is reduced from two months to 30 days. 

It is now also stipulated that if extras are 1equired -or 
modifications demanded, the cost of patterns prepared, or 
partly prepared, for work as originally specified, shall be 
considered and allowed for when determining the cost of the 
extra. 

Paragraph 21 deals with negligence, and whereas 
originally the purchaser was not liable for /oss or wear 
and tear of any part of the contractor's plant, if used by him 
as a result of the contractor's negligence, it is now stipu- 
lated that any damage above fiir wear and lear shall be 
paid for by the purchaser to the cor tractor. 

A curious addition is made to Clause 22, dealing with 
death or bankruptcy of the contractor. Should the 
executors or representatives of the contractor so desire they 
are to have the option, subject to the sanction of the 
engineer, which shall not be unreasonably withheld, to com- 
plete the work after so increasing (he amount of surety as 
lo be equal in value to the uncompleted part of the contract. 

In the original draft the phrasing of the clause relating 
to appeals to arbitration needed amendment, Read in con- 
junction with the arbitration clause iteelf it was satisfactory, 
but in itself it was ambiguous. Despite, however, the fears 
expressed by some consultants in the course of the discus- 
sion that even as worded it might hurt the feelings, not of 
consultants or engineers, but of purchasers, the wordiag has 
been altered to read that all decisions of the engineer shall be 
subject lo the right of arbitration reserved by these conditions, 

With a slight alteration made in the arbitration clause it 
will thus be seen that the new draft fully concedes the right 
of the contractor to appeal from any decision of the engineer, 
if he so desire, to an absolutely independent authority. 

It is wisely stipulated that work under the contract shall 
proceed during any arbitration proceedings. 

Part of Clause 31 has been revised and now relieves the 
contractor of responsibility during the period of mainten- 
ance of any acts not caused by the acts or omissions of him- 
self or his servants. In the past this has been a fruitful 
cause of disputes, and it is well to have the responsibility 
definitely allocated. 

The terms of payment remain as in the draft :— 

Eighty per cent. of value of work delivered or executed 
on the site to the satisfaction of the engineer. | 

Ten per cent. one month after completion or а& option of 
contractor one month after being put into beneficial use. 

Ten per cent. nine months later. 

Since it is further stipulated that all moneys are to 5e 
paid within 30 days of the issue of the certificate, it will be 
seen that the clause provides for the actual payment of all 
claims within 12 months of completion. "The maintenance 
clause is also worded &o that responsibility on the part of the 
contractor ceases with the issue by the engineer of the last 
certificate. 

The stipulations as to due dates of completion aie un- 
altered except that all reference to the Local Goverr ment 
Вов: ів deleted. This clauce ¿till appears unnecessarily long, 
and might with advantage be recast. 
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The Institntion adheres to the principle of graduated 
penalties for late completion which Mr. Hammond has used 
in his own work for во long. It is interesting to note that 
in this approved form, the amount of penalty is only to be 

calculated on the value of that part of the plant which by 

reason of late completion cannot be put into beneficial use. 
The maximum percentage penalty is one per cent. of this value, 
and it is not till after a period of three months that this 
figure is reached. 

The description of the routine to be followed at the testa 
on completion, covers & full page of the model form ; we 
know men who would safeguard all interesta and specify their 
wants in & dozen linea or less. 

The purchaser's right of use of plant before final com- 

pletion of the contractor's work is limited under Clause 42. 
If through the default of the contractor the specified testa 
on completion have not been made, such use by the purchaser 
shall be at the contractor's risk. It is further stipulated that 
if by reason of an appeal to arbitration, payments to con- 
tractor are delayed, i:terest calculated at the rate of 5 per 
cent. per annum is to be paid in respect of any such pay- 
ments representing plant or apparatus placed in beneficial 
пзе, 
The clause referring to rejection of inefficient work 
remains practically the same. The option is still retained 
by the purcbaser either to allow the contractor to remedy the 
defect, or to replace the defective work at the expense of 
the contractor, or to entirely reject it, and recover any 
sums paid on account from the contractor. 

A final paragraph stipulates that the contract shal! in 
every case be regarded as in accordance with English law, 
and that all payments made in regard to it shall be in 
sterling money. 

It will be seen that this model form is the result of a real 
attempt to apply just principles to the conditions governing 
commercial transactions, and the Institution is to be con- 
gratulated on the completion of a confessedly difficult task. 
We fear, however, that its belated appearance and inordi- 
nate length will prevent its ever exerting that potent 
influence for good upon the industry which an authoritative 
model form, made up of concisely-worded clauses embodying 
similar principles, would have won for itself if issued six 
or seven years ago. 


THE ANNUAL DINNER OF THE G.E. CO. 


LasT Saturday evening the thirteenth aunual dinner of the General 
Electric Co., Ltd., was held at the Trocadero Restaurant. Over 
300 làdies and gentlemen sat down, many of whom were guests of 
the directors and staff of the company, and amongst these were Mr. 
James Swinburne, Mr. Gavey, Major-General W. Webber, Col. 
Crompton, Mr. Dane Sinclair, Mr. M. F. Roberts, Mr. Philip Daw- 
sop, Mr. Parshall, Mr. Medhurst, Mr. Probert, and many others 
well known in the electrical profession and trades. 

The chair was taken by Mr. Hugo Hirst, who gave the loyal 
toast in a few well-chosen words, aud afterwards asked the company 
to drink to the health of the Imperial furces, coupling with the 


toast the names of Major-General Webber and Col. Crompton. In 


replying, General Webber spoke most earnestly of the value of 
engineering training, and Col Crompton mace a very amusing 
epeech, in which he naturally referred to the Electrical Engineering 
Volunteers . 

Mr. Hirst thea rose to toast the staff of the G.E. Co. After 
referring to the fact that many members of the staff whom the 
directors had nursed from the position of office boys in the early 
days were now holding responsible positions, and in many cases 
were personal friends of the directors, he spoke of the terrible fire 
of last year, and said he was sure that the thoughts of all present 
were those of sympathy with the relatives of the deceased. The 
staff had helped the firm to the prominence that they now held, 
bat although they hal worked bard in the past and done their duty, 
he hoped they would do more than their duty in the future. Last 
century Great Britain was left practically free to extend her 
Empire and her commerce, whilst other countries were chiefly 
fighting amongst themselves; as a result we had accumulated 
enormons riches and obtained the premier position, but other 
countries eventually stopped fighting and secured a period of rest, 
during which they worked up their position as commercial nations, 
and rapidly came to the fore. Some people said that it was due to 
that fact, others that Free Trade was the cause, and others, again, 
that municipal trading or want of education was at the bottom of it; 
bat one thing was certain, that the rate of progress in this country 
was not what it should be; other countries had undoubtedly done 


everything they could to attack the commerce of Great Britain, and 
it behoved us to fight hard to maintain it. In a concern like the 
G.E. Co., he said that the only answer was “ Fight.” They had 
built huge works, had laid down the best and most modern machinery, 
and had obtained good men; but in order to succeed, they must be 
backed up by the staff, who, he repeated, should improve their 
minds, work hard, and rise to a higher level by doing more than 
their duty. He coupled with this toast the name of Mr. F. G. Bell 
and Mr. T. H. Bacon. i 

. Mr. Bell returned thanks on behalf of the staff for the kind words 
of advice from the directora, and concluded by proposing the health 
of the directors. 

Mr. Bacon began by stating that the staff recognised the services 
of its directors. The directora were often to be seen going about 
the place with glum faces; there was only one remedy for this, aud 
customers had it in their hands. He concluded by referring to the 
approaching vi it to South Africa of Mr. Bevis, who, he thought, 


would have accompanied Mr. Chamberlain, had not Mr. Chamberlain 


been afraid that South Africa could not hold two such great men at 
the same time. He wished Mr. Bevis, on behalf of the staff, God 
speed." Mr. A. Eckstein briefly returned thanks on behalf of the 
directors, and also acknowledged the health of the staff; Mr. Bevis 
also thanked them all for their wishes for his journey. 

Mr. Max Byng read a letter from the chairman of the company, 
Mr. G. Byng, to the staff, and toasted the guests of the evening, 
coupling with the toast the names of Mr. James Swinburne, 
President of the Institution of Electrical E.agineers, and Mr. 
Gavey, Engineer-in-Chief of the Post Office. | 

Mr. James Swinburne, who was received with acclamation, said һе 
admired the enterprise of the G.E. Co, and he unreservedly withdrew 
the remarks in his Presidential address regarding the word limits 
as applied to the G.E. Co. This concern could not have risen to 
its present position without cordiality between the departments; 
this was а great feature in the success of a large business. Не was 
sure ће G. E. Co. made everything. The bisiness was wonderfal, 
and their catalogue was more wonderful still. It did not matter 
what he wanted, he had only to look in that catalogue, and he 
would find it. . For example, if he wanted an electrical brush, he 
looked in the catalogue and fonnd it priced at £149 15s. 9d. On 
expressing surprise at the high price, he was told, Oh, but there is 
a discount off this; the net price is 444; the list price only repre- 
sente the value of the goods. | | 

Mr. Gavey spoke of the enormous increase in the electrical 
industries in the last three or four years, and briefly returned 
thanks for the honour that had been done him. 

Mr. Medhurst proposed “ Тһе Health of the Chairman,” and bore 
testimony to the fact that the General Electric Co. could fight, and 
fight honestly, and after that be firm friends. The toast was 
received with acclamation and musical honours. 

Mr. Hirst briefly responded, and proposed “The Health of the 
Ladies.” Then Mr. Dane Sinclair added a few words regarding 
Mr. G. Byng, the chairman of the company, who was at the moment 
abroad. 

After this the company adjourned fora short interval, and later 
on a most enjoyable evening was spent watching the marvels of 
Dr. Byrd-Page, and listening to the eccentricities of Messrs. Barclay 
Gammon and John Warren. 

During the evening ал excellent programme of music was pro- 
vided by Lieut. Dan Godfrey's string band. 


ELECTRICAL NEWS FROM SOUTH AFRICA. 


[From оов SPECIAL CORBESPONDENT.] 


Somerset Strand, Cape Culony.—An application for a concession to 
build and run an electric tramway from Somerset Strand Station to 
the town is now being considered by the municipality. 

Woodstock, Cape Town.—£1,200 ів to be spent on street lightinz 
during 1903 by the Council in this suburb. 

Bloemfontein.—The amount authorised to be spent in electric 
lighting has been increased to £25,000. A contra m for the further 
extensions has been concluded. | 

Pretoria. Messrs. Mordey & Dawbarn, who are consulting engi- 
neers to both the Johannesburg and Pretoria Municipalities, have 


‘been instructed to draw up a full report upon the electric lighting 


and tramways of Pretoria, with estimates as specified, the fee being 
fixed at 500 guineas. 

Lourenço Marques.—Mr. Horne Shaw, of Henderson’s Consoli- 
dated, was here last month in connection with the electric tram- 
ways, work on which is to be started this month. 

Volksrust, Transvaal.—The Government last month considered a 
scheme for the electric lighting of the town and station. Most 
likely the railway authorities will put down the plant and supply 
the town in balk. This is urgently needed, as shunting operations 
are carried on all night. 

Loureng» Marques.—A new telephone company, with a capital of 
£20,000, has ben organised, which will absorb the old company 
and its plant. A service will be instituted with Johannesburg, 
giving direct communication between the two centres. 

Potchefstroom, Transvaal.—The Director of Public Works is 
considering а scheme for the electric lighting of the town. 

Stellenbosch, Cape Colony.—The Town Council is considering а 
scheme for the electric lighting of the towa. 


-— — ——— —— —¾Z — — — —— — 


Simons Town, Cape Colony. At a meeting of the Pablic Works 
Committee, a representative of the Pioneer Gas and Electric Light 
Co. was present, and laid his views before the meeting with regard 
tothe lighting of the town. He considered a scheme of gas lighting 
to be preferable to one of electric lighting, although the init 
cost would be greater. He based his reasons for this on the assump- 
tion that gas would be more convenient for street lighting and 
domestic purposes. The Council instructed him to draw up a report 
on both systems, with estimates, for it to consider. 

Krugersdorp, Transvaal.—The Health Board bas a scheme for the 
electric lighting of the town. Ап offer from the Lancaster G.M. Co. 
to supply current at 7d. per unit, delivery to be taken on the mine 
property, has been refused, the Board having decided to instal a 
plant of their own at an estimated cost of £8,000 with motors, and 
£5,500 without. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled e asly for this journal by W. Р. Taompson & Oo., Electrical Patent 
genta, E, igh Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


9,498. “Improvements in electric lampholders.“ Т. CHALMERS. Feb- 


ruary 2nd. | 

2495. ‘Improvements in high-tension electrical wires used for ignition 
purposes.” C. Н. Осевт. February 2nd. 

2,429. “Improvements in and relating to the make-and-break mechanism of 
induction coils.” А. WATSON, Јом. February 2nd. 

2471. “Improvements in and relating to secondary electric batterier." 
Q. Marino and E. CLEARY. February 2nd. 

2.481. Improved method of effecting electric traction and appliances for 
the purpose.” G BaxskERG. Feburary 3nd. 

2,488. ‘Improvements in and connected with electric lifts.“ J. RICHMOND 
and R. Е. Carey. February 2nd. 


2,491. "Improvements in electro-magnetic motors.” A. Pol. Y AGUIRBE. 
February 2nd. (Complete.) 

2,502. Improvements in the regulation of aro lamps." SiEMENS Bros. AND 
Co. (Siemens & Halske.) February 2nd. (Complete.) 


2,508. "Improvements in apparatus for controlling and stopping vehicles, 
engines, and other bodies driven by electricity or other motive P. wer. 
W. L. Wise. (Q. А. Webb, Natal. February And. 

9,512. ‘Improvements in and relating to electric lights." G. М, Lis Bourn. 
February 8rd. 

2.513. Safety system of earthing electric light and other conductors." 
A. J. BEAUMONT. February 3rd. 


9,644. ' A combination, fireproof, draw-in system of electric light wiring and 
tubing." J. А. WILKIE. February 3rd. 


9,547. "Improvements in quick-break electrical switches," F. A. La ROCHE. 
February 8rd. (Complete.) 


2,564. "Improvements relating to the brake apparatus of electric railway 
and tramway vehicles." THE JOHNSON-LUNDELL ELECTRIC TRACTION Co., LTD. 
(J. d. V. Lang.) February 8rd. (Complete.) 


8,574. An improved electrolytic process for the direct extraction of metals 
from ores and the like, and for the precipitation of the metals from the solu- 
tions, and apparatus therefor.” ECHWART, Согтві & Ск. February 8rd. 
(Complete.) 


2,575. * Improvements іп and connected with electric incandescent lamps.” 
J. О. RHopEs. February 8rd. 


2,598. “Improvements in and relating to electrical transmission systems." 
E. E.CLxMENT. February 8rd. (Complete.) 


2,604. "Improvements in or relating to induction coils." 
February 8rd. i 


2,000. “Improvements in or connected with electric arc lamps." 
Lewis, February 8rd. | 


2,622. Improvements in and relating to electric devices for automatically 
actuating the shuttle shifting or stopping mechanism in looms for weaving 
when the cops are emptied," D. M.HorLiNs. February 8rd. 


2,628. “Improvements relating to track and conductor switch points of elec- 
tric tramway systems." J. Н. Maine. February 4th. 


9,644. "Improvements in switch operating devices for conduit systems of 
electric tramways and railways, applicable also for operating signals of various 
descriptions, or for analogous purposes." J. D. Epwarps. February 4tb. 
(Complete.) 

2,696. "Improvements in and relating to incandescent electric lamps and 
switches." G.BwExkTsEn. February 4th. 


2,700. Improvements in electric circuit breakers.” 
February 4th. 

2,746. “Improvements in electric service main and other switches for 
breaking and closing electric circuits." J. R. Crate, Jun. February 5th. 

2.770. Improvements in connection with the trolley poles of electric tram- 
cars of locomotives.” G. A. BAKER. February 6th. 


2,174. “ Improvements in or connected with ratchet-operated eleo: rio 
switches.“ W. KiNGsLAND, February 6th. 


9800. ‘* Improvements in electric call bells." Y. M. HARScOET-BRAOUEZ C. 
February 5th. 


2,805. ‘* Improvements in magnetic clutches.” C. JxNAT ZV. February 5th. 
(Complete.) 

2,822. ‘Improvements in dynamos and motors.” 
February 6th. 

2,8 19. А dynamo-electric speed regulator, 
W. A. Dutton, February 6th. 


2,853. “ Improvements in electric switch lampholders.” Т. Н. Jones and 
T. L. Jones. February 6th. 


9,857. “ Improvements in or relating to ears for trolley wires of electric 
tramways.” С, CLonk and J. Ramsrty, February 6th. 

2,865. "Improvements in or relating to electric arc lamps.“ 
February 6th. 

2,908. ‘‘Improvements appertaining to switches and points of electric tram- 
ways and railways.” J. B. Crompton. February "ith. 

2,907. “Improvements in electric ignition for motor-cars,”’ 
and G. Н. ЗміТтн. February 7th. 


9,928. "Improvements in electric tramway systems.“ 
February "th. (Complete.) 


2,930. “Couplings for conduits for electrio conductors." D. B. Muxno. 
February 7th. 


2,940. Toprov meny in and relating to lighting by electric or other energy.“ 
M. Barr and E. LE RicHg. February 7th. 


9,961. ‘Improvements in electrically-actuated semaphores.” BiEMENS Bros. 
AND Co., Ltp., and L. M. G. FERREIRA, February 7th. (Complete.) 


C. ROPIQUET. 


F. M. 


J. D. Е. AnDREWS. 


adaptable also as a brake.” 


C. OLIVER. 


C. M. LiNLEY 


R. ZUPPINGER. 


T. W. 8. HUTCHINS. . 
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968. “Improvements in and relating to telegraph and telephone cables 
and tbe like.“ G. F. MANSBRIDGE. February 7th. 

2,976. “Improvements in or relating to electric switches.” 
February 7th. 

2.9800. Improved means for effecting the speed regulation of continuous 
current electric motors." E. S. W. Moore and Т. L. BoypgN, February "th. 
(Complete.) 

2,985. ‘Improvements relating to the supporting and fixing of electric 
wires." J. R. P. Lunn. February "th. 


K TST Еч 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
| on mE High Holborn, W.C., and at Liverpool, price, post free, 9d. 
n stampe). 


16,658. "Improvements in the msnufacture of filaments for incandescent 
electric lamps, and in apparatus for use in such manufacture.“ W. L. Voelker. 
(Patent not yet due for sealing.) Dated August 19th, 1901. 


16,670. “Improvements in electrical indicators.“ J. W. Manley. Dated 
August 19th, 1901. 


16,677. “ Improvements relating to the manufacture of electrodes for 
galvanic batteries." R. Porscke. ated August 20th, 1901. 


одо "Improvements in electrical switches.” H. W. Сох. Dated August 
U 


16,762. “Improvements in and connected with electric switches." H. O. 
Farrell. Dated August 21st, 1901. 


16,810. “А new or improved relay and methods of employing the same in 
connection with multiplex telegraphy, telephone systems and the like.” P. О. 
Pedersen. Dated August 21st, 1901. 

16,814. Improved means for use with overhead electric conductors for the 
prevention of danger in the case of telephone, telegraph or other wires falling 
across them." R. P. Wilson. Dated August 21st, 1901. 

16,874. Improvements in electrolytic apparatus for production of chlorine 
and alkali." J. Mactear. Dated August 22nd, 1901. 


16,911. ' An improved plug and socket detachable switch for electrical eon - 


nectors." F. W. Heaton and H. Smith. Dated August 23rd, 1901. 


16,941. ‘Improvements in and relating to electric arc lamps." L. B. Codd. 
Dated August 28rd, 1901. 


16,955. Improvements in and relating to electrical inter-communication."' 


_A. van Wagenen. Dated August 28rd, 1901. 


Я Кыды “ Ап improved electric switch.“ J. Mitchell. Dated August 24th, 


17,028. "Improvements in alternating electric current transformers." H. M. 
Hobart. Dated August 24th, 1901. 


17,024. "Improvements in insulating material for electrical apparatus.” 
British Thomson-Houston Co. (W. C. Fish.) Dated August 24th, 1901. 
17,025. ‘Improvements in systems of electrical distribution.“ 

Thomson-Houston Co. (A.D. Lunt.) Dated August 24th, 1901. 


17,026. "Improvements in electric circuit-breakers." British Thomson- 
Houston Co. (E. M. Howlett.) Dated August 24th, 1901. 


17,027. * Improvements in locks for electric motor controller handles." 
British Thomson-Houston Со. (J. B. Linn.) Dated August 24th, 1901. 


17,028. ‘Improvements in electric brakes for electric railway vehicles." 
British Thomson-Houston Co. (C. E. Barry.) Dated August 24th, 1901. 


17,029. ‘Improvements in lightning arresters." British Thomson-Houston 
Со. (Н. R. Sargent.) Dated August 24th, 1903. 


17,080. ‘Improvements in electric insulating material and the application of 
the same in the construction of commutators for dynamo -electric machines." 
British Thomson-Houston Со. (W. le R. Emmet.) Dated August 24th, 1901. 


17,039. “ Improvements in or relating to rifle-ranze telephones." C. R. Crosse. 
Dated August 24th, 1901. 


17,070. “Improvements in or connected with incandescent electric lamps." 
A. L. Reinmenn. Dated August 26th, 1901. 


17,088. Improvements in dynamo-electric machines," М. W. W. Mackie 
and E. J. Glyn. Dated August 26th, 1901. 


17,183. “Improvements in the construction of insulators for electrically 
separating sections of overhead trolley lines and the like." R. C. Quin. Dated 
August 27th, 1901. 


17,144. Improvements in supporting devices for brush holders for dynamo- 
electric machines." А. O'N. Fox. Dated August 27th, 1901. 

17,187. ''Improvements in cells for primary batteries." А, Lessing. Dated 
August 27th, 1901, 

17,198. "Improvements in electric switches or circuit breakers.” British 
Thomson-Houston Co. (E. M. Howlett.) Dated August 27th, 1901. 


17,194. "Improvements in electric are light electrodes." British Thomson: 
Houston Co. (В. Н. Read.) Dated August 27th, 1901. 


17,215. ‘Improvements in the construction of insulators for supporting over- 
DM onay lines and the like.” R.C. Quin and J. F. Simpson. Dated August 
? ©: - 


17,249. “Improvements in magneto-electric machines.” 
R. Bosch. Dated August 26th, 1901. 


17,256. Ар improvement in the connecting of electrically-propelled car:.’' 
Siemens Bros. & Co. and A. Siemens. Dated August 28th, 1901. * 


17,820. Improvements in or relating to the electrolytic manufacture of 
ohlorates perchlorates, bromates, iodates and the like.“ P. E. C. Corbin. Dated 
August 29th, 1901. 


17,349. "Improvements in or relating to the electric locomotives operated by 
accumulator batteries.” О. Bohm and R. Menckhoff. Dated August 29th, 1901. 


17,357. "Improvements in or relating to trolley arms for electrical con- 
ductors.” 8. A. Hunter. Dated August 29th, 1901. 


17,868. ‘ Aluminous press-button for electric bells for indicating when the 
attendant is coming." C. Dauvey. Dated August 29th, 1901. 

17,881. “Improvements in the electric lighting of railway carriages.” E. О. 
Mawson. Dated August 80th, 1901. | 


17,883. ‘Improved safety devices for guard wires of trolley wires and other 
conductors." D. 8. Monroe. Dated August 80th, 1901. 


17,425. ‘Improvements in circuit-breaking apparatus for electrical cir- 
cuits.” British Маше ouse Electric and Manufacturing Со. (L. В. Still- 
well.) Dated August 80th, 1901. 


17,480. “ An improvement in electrolytic polarisation cells having an 
aluminium electrode." Siemens Bros. & Co. (Siemens & Halske, Aktien- 
gesellschaft.) Dated August 31st, 1901. 


17,489. “Improvements in armature windings for dynamo-electric machines.” 
H. M. Hobart. Dated August 31st, 1901. 


17,5601. "Improvements in electro-magnetic spark extinguishing or arc pre 
venting devices for electric switches.” H. A. Bertram. Dated September znd, 
1901. 


17,561. “Improved combination of electric motors for starting and operating 
them." J. Burke. Dated September 2nd, 1901. 
17, 01. Improvements in ap wa ane devices for controlling currents.” 
1 


B. Watkins. (Consolidated Railwa ectric Lighting and Equipment Co.) 
Dated September 8rd, 1901. 
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THE LOCAL GOVERNMENT RETURN ON 
MUNICIPAL TRADING. 


THE new return on municipal reproductive undertakings 
is of considerable interest, and should be issued annually, 
in order that the public may be kept informed of the 
progress and results of the trading which is competing with 
private enterprise—usually at the expense of the rate- 
payers. One of our contemporaries alludes to this return 
under the heading of ** The Municipal Rake's Progress "— 
an excellent description of the reckless way in which money 
has been borrowed on the security of the rates for trading 
purposes, frequently involving heavy losses, besides inter- 
fering with the legitimate business of the private trader. 

The evidence of the figures, imperfect as in many respects 
they are, will be a hard nut to crack for the municipal 
Socialists, who are nervously anticipating the effect upon the 
public, and are abusing in advance those who may attempt 
to direct public attention to the facts disclosed in this 
official return. Upon the important question of ways and 
means, our municipal rakes will soon be indulging in uu- 
palatable reflections. 

In an article we published on October 3rd last, under the 
heading The Length of the Tether,” we said that The 
time is, perhaps, nearer than some suppose, when bankers 
will hesitate to allow overdrafts, and the local authorities will 
be seriously embarrassed in consequence,” and we urged that 
the accounts of local authorities should be kept in a form 
that would show what security the local authorities have to 
offer for further loans, 

West Ham, one of the hunting grounds of the municipal 
trader, has already verified our prediction, for the Public 
Works Loan Commissioners have refused to lend £27,000 
because tie rales are so hiyh, no less than 105. 9d, in the E,“ 
and at considers the fuct of the rates being so high diminishes 
the value of the security. 

It is not the Industrial Freedom bah nor the wicked 
monopolist companies, that have brought about a state of 
affairs which the Municipal Journal describes as “ little 
short of a catastrophe,” and which another journal says may 
result ia fining West Ham a penny rate every year for the 
next 30 years, significantly adding, it will make people 
fight shy of subscribing to further loans!” As a financial 
paper reminds the public, much of the capital invested in 
municipal trading was obtained on terms utterly impossible 
in the present condition of the money market. During the 
period covered by the return, money was obtained at £2 6s. 7d. 


per cent.on the average, and consequently the results of the 


trading would have been much worse, had the capital been 
raised on the terms now current—say, 3} to 34 per cent. 

In spite of this advantage, the surplus shown is only 
£378,281 on the employment of £100,786,404 now out- 
standing, that is to say, a little over one-third of 1 per cent., 
and, curiously enough, about the same result as was shown 
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under Sir Henry Fowler’s former return, which dealt with 
accounts to March, 1898. But it must not be forgotten that 
this supposed surplus represents not merely the trading in 
electricity, but in water, gas, tramways, markets, and other 
undertakings. 

Dealing with electricity supply only, no profits are shown 
upon an outstanding capital expenditure of £11,192,779, 
and the loss of £11,707 stated in the return would be con- 
siderably increased if depreciation and loss by antiquation of 
plant had been provided for ; 3 per cent., say, for this purpose 
would amount to £335,783, and very few Corporations make 
any allowance at all. 


The case of West Ham may be considered as a catastrophe 


when the purpose for which the loan of £27,000 was re- 
quired is taken into account. It is the education of the 
children that is in question, for the money was wanted as 
a first instalment towards the cost of a school, which is 
absolutely necessary and must be provided, in the absence of 
а loan, by a further increase in the rates and consequent re- 
duction in the value of the securities. The losses on the 
electricity undertaking at West Ham have been very heavy, 
and the whole of their trading shows a loss according to the 
return of £2,512, but this amount is far from represent- 
ing the actual losses sustained in the electricity accounts. 

In dealing with the return, which the Municipal Journal 
considers to be so satisfactory as to set at rest all exaggerated 
statements about municipal trading resulting in loss, our con- 
temporary encourages the ratepayers by saying that the net 
surplus profit of £656,376 “no doubt went in relief of 
rates," but subsequently finds that after deducting losses 


there remained a net profit of only £378,281 ; so that accord- 


ing to our municipal traders’ methods of calculation £656,376 
went to relieve rates out of a net profit of £378,281 ! 

As the facts disclosed in this return are grasped by the 
ratepayers, there will be less inclination to support local 
authorities in competing with private enterprise in trading 
ventures about which they know nothing; the public will 
limit their representatives to the business appertaining to the 
management of the ordinary affairs of the town. It is a 
sign of the times that so many local authorities are seeking 


for companies to take over their provisional orders and 
relieve them of their responsibilities, and in other cases a 


great deal of opposition is offered to the granting of loans for 
such undertakings. 


WE frequently find ourselves in disagree- 
ment with our contemporary, the Electrical 
Engineer, on questions of public policy, 
and we are therefore all the more pleased to find the opinion 
which we expressed on the Finchley case in last week’s issue, 
supported in the corresponding issue of our contemporary ; 
but while we are thus in agreement in finding satisfaction in 
the decision of the Court of Appeal, we must point out that 
our contemporary has missed the whole point of the 
case, and has stated wrongly what the effect of the 
decision is. As we stated last week, the point was 
that the Finchley Electric Light Company is supplying 
current wilhout statutory authority. Yet the Electrical 
Engineer sums up the position thus :—‘ The more recent 
decision of the Court of Appeal “ i.e., the decision in the 
Finchley case," however, will set the matter at rest once 
and for all, and will effectually prevent those local authorities 
who embark on municipal enterprise from taking unfair 
advantage of private companies, who may be authorised lo 
conduct a rival undertaking within the same area.“ Of 
course, a8 we have pointed out, if the Finchley Company had 
been an authorised one, it would have been expressly forbidden 


Misunderstandings 
on the Finchley 
Overhead Wires Case. 


the reverse direction. 


by the Electric Lighting Acts to put overhead wires across 
a road or street without the consent of the Urban District 
Council, so that this case could not have arisen. It was 
purely because it was an unauthorised company, acting 
without a provisional order, that the company could erect 
overhead wires, being thus in a better position in this respect 
than an authorised company. It is most important that 
this point should be properly realised, and as we believe the 
misapprehension is by no means confined to our contem- 
porary, we have thought it right to refer to an error which 
otherwise might have been allowed to pass unnoticed. 


IN a paper read before the Royal Society 


The Fnergy on January 22nd, Dr. Larmor, secretary 


of Magnetisation. 


Royal Society, points out that there appears 


to be still some uncertainty as to the principles on which the 
energy of magnetised iron is to be estimated, and the extent 
to which that energy is electro-dynamically effective. The 
author takes as the simplest example a current flowing in a 
coil wound on a narrow iron ring-core. 
case is made up of two parts, an electro-dynamic part and a 
magnetic part. The former is mechanically available. The 
question has been raised by Lord Rayleigh, as to whether 
the latter part has any considerable mechanical effectiveness. 
This question can only arise when it belongs in part to 
permanent magnetism whose ultimate annulment can induce 
a current, The conclusion reached by Lord Rayleigh is that 
it cannot be annulled quickly enough, when the ring carries a 
coil, to develop any considerable available electric energy by 
induction. Dr. Larmor gives a representation of the 
mechanical róle of this purely magnetic energy by con- 
sidering as the analogy of the currents a branching system 
or network of pipes carrying liquids, in one of which pipes 
a turbine is placed, to be driven by the stream, which is 
supposed to bean alternating one. The flow will be directed 
more fully into this particular pipe, and higher pressure will 
also be obtained, as in the hydraulic ram, if it com- 
municates at the side with an expansible reservoir, into which 
the liquid can readily force its way, to be expelled again by 
the elasticity of the walls when the stream begins to set in 
The increase of kinetic pressure on 
the turbine roughly represents the electromotive pressure on 
a motor due to the increased magnetic flux, and the energy 
spent in expanding the reservoir as it fills up represents 
the energy of magnetisation of the iron. If things were 
perfectly reversible in the reservoir, that is, if the iron were 


‘perfectly soft, the latter energy would rise and fall con- 


comitantly with the alternations of pressure on the motor, 
but otherwise it might contribute nothing to the energy 
driving the motor, and this energy must be introduced into 
the system from an extraneous source. But if there are 
frictional resistances involved in filling the reservoir, the 
operations will not be perfectly reversible, and mechanical 
energy will be lost in it by conversion into heat; and, 
moreover, on account of the phase of its changes getting out 
of step, still more by permanent delays such as are classed 
under hysteresis, it will operate less efficiently in directing 
the stream of energy towards the turbine. Both these 
statements apply by analogy to the iron in a magnetic 
circuit. 

An example is provided by the ring above mentioned. 
Suppose that when the current has ceased in the coil, the 
core retains permanent magnetism. This corresponds to 
the reservoir becoming temporarily choked, so that it 
retains its contents after the pressure which drove the 
liquid into the reservoir has been removed. The question 
arises whether this retained energy is available fer mecha- 
nical work, The present aspect оѓ the matter leads to the 


The energy in this 


“= 


am " 


Vol 52. Мо. 1,318, Кюввплвтү 27,1903] THE ELECTRICAL REVIEW. | 389 


same conclusion as Lord Rayleigh’s, that it will not be avail- 
able to any considerable extent unless its pressure in the 
reservoir is considerable, that is, in the magnetic case, 
unless the iron is not very receptive of magnetisation. 

After an elaborate mathematical investigation, Dr. Larmor 
arrives at the following conclusions :— 

1. In an electro-dynamic field there exists the usual 8 
of electro-kinetic energy, but also in addition the energy of mag- 
netisation of ma »netic material. | 

2. This energy of magnetisation appears as made up of a part 
given by the ordinary formula, which (when paramagnetic) is 
derived from thermal sources, and so in the absence of hysteresis 
has the limited mechanical availability of thermal energy ; together 
with а local part which is to some extent thus available, but is also 
in part permanent intrinsic energy of the molecules, regarded tem- 


porarily as magnetic energy. 

9. The law of Curie, that the susceptibility of weak paramagnetic 
substances i is inversely proportional to the absolute temperature, is 
involved in these statements. 

4. The extent of the direct (non-thermal) availability of retained 
magnetism can be inferred only by empirical procedure, for example 
in general features by inspection of the hysteresis diagram, as 
pointed out by Lord Rayleigh. 


Ovr criticisms of the Miller system of 
automatic signalling, based upon the 
descriptive matter furnished to us by the 
promoters on the occasion of our visit to the demonstration 
at Woodhead, have elicited further information, which some- 
what modifies our views. The essential facts added to our 
knowledge are :—(1) That, apart from the red and white 
lamp signals, there is an independent semaphore signal in 
the cab of the locomotive, operated by current derived from 
the track alone, and thus unaffected by any irregularity or 
injury which may disable the lamps, the dynamo, or their 
connections. (2) That, with separate up and down tracks, 
there is no line wire whatever, the signalling being effected 
wholly by way of the rails. This is, we believe, a new 
feature in automatic railway signalling, and has the great 
recommendation that specially insulated conductors, with all 
their liability to breakdown and cost of upkeep, are entirely 
dispensed with. This does not apply to a single-track 
system, which requires one line wire. In passing, we may 
note that the reply to our query as to the length of the block 
sections on a graded single track has been auswered, to the 
effect that the blocks in one direction can be made shorter 
than in the other. (3) That, in addition to the signals in the 


Automatic Railway 
Signalling. 


driver's cab, signals are provided at Ше side of the line near 


junctions, which automatically indicate the state of the 
particular branch line for which the points are open, and 
blocking it if it is fouled by vehicles on tlie other branch. 
The promoters freely admit that, under the existing 
regulations, their system can only be installed as an 
auxiliary to the semaphore signals at the side of the track. 
However, as we pointed out, the Board of Trade is not 
opposed to progress, and the promoters anticipate that, when 
their system has demonstrated its reliability under working 
conditions, the Board will relax its rules, and will permit 
the manual signals to be dispensed with. Obviously, the essen- 


tial condition is this proof of reliability. We need not dwel] 


upon the fact that one grave accident attributable, rightly or 
wrongly, to the substitution of an automatic system for 
manual signalling, will throw back the introduction of 
improved methods for many years ; we trust, therefore, that 
every care will be taken to avoid such а. catastrophe by 
exercising the utmost forethought and the most critical 
inspection in carrying out any such installation on a 
working scale. The result we leave to the future; if a 
system of automatic signalling can be inaugurated and 
successfully maintained in this country, the Miller system is 
at least as likely to attain that object as any other system. 


THE EDISON BATTERY FOR AUTOMOBILES. 


By W. HIBBERT. 


THE New York papers for the last week in January contain 
some account of an automobile show, and specially mention 
an exhibit of Mr. Edison’s new cell, adapted for automobiles. 
There are 38 complete cells, each 14 in. high x 54 x 3}, 
weighing 18 Ibs. Their capacity is given as 200 watt-hours. 
Mr. Edison appears to have spoken about tue cells on the 
day of opening, and as his remarks indicate his attitude 
towards the respective claims of the alkaline and acid cells, 
it may be worth while to quote them. 

Mr. Edison is credited with the following :— 

“ The experimenting with the new battery has all been 
done, and the only thing that remains is to adapt them to 
the use of the public. 

„These batteries are for public use and not for experts, 
and before they are put on the market I intend that they 
shall be adapted to the use of the most ignorant and most 
careless persons. The electric vehicles now in use require 
expert care in charging and management. "That is why they 
are во largely used for commercial purposes, In pleasure 
vehicles we have to contend with absolute neglect and abuse, 
and the better they work the more they are neglected. It is 
only when they refuse to work that they receive attention. 
Now, with the new batteries there will be no complaints 
from users to which we will have to reply : * You ought to 
have done this,’ or * You ought to have done that.’ They 
don't have to do anything to them at all, and they will run 
all right. We don't even want them to put in the solution. 
We will do that ourselves, and seal it. And there will be no 
waste or loss. 

„They can be charged as quickly as anyone desires; in 


.fact, they will meet every condition required. A most 


valuable feature of the new cells will be their rapid rate of 
discharge, which will give a very large amount of power in 
any emergency ; this will be a particularly great advantage 
to hill climbing in bad weather or on & poor road. The 
cost of charging, of course, is a small matter. The cost of 
running an ordinary electric vehicle, including the services of a 
man, а boy, repairs, &c., is about $4 a day, of which the cost of 
charging is only about 23 cents. Probably only a few people 
realise how small a proportion of the cost of electric propul- 
sion is the item of power. On a trolley road, for example, 
it is only about 7 per cent. of the entire cost. 

In our experiments with pleasure automobiles we have 


. used an electric runabout of a well-known type, made in 


Cleveland, Ohio, and have found that 25 cells, weighing 
460 lbs., will run the vehicle over fairly level macadamised 
roads, such as are found in this part of New Jersey, with a 
load of one person 100 miles to a standstill. Of course, on 
asphalt, it would do much better, so that these figures might 
be taken for ordinary city use as well. We have run 3,000 
miles over the Belgian blocks between the car tracks with 
one aet of batteries, and at the rate of 12 miles per hour, and 
after that test the batteries have seemed better than at the start. 
No deterioration could be observed, even under the micro- 
scope.” 

Asked concerning the cost of the new cells, as com- 
pared with the ordinary type, Mr. Edison said: They are 
far cheaper, even now, on account of being practically 
indestructible. At present they will cost about 33 per cent. 
more than the ordinary type, but this cost will be largely 
reduced. It is due almost entirely to the high cost of the 
material. For example, there are 22 operations in the making 
of the cover alone, and yet the cost is only 1:8 cents. The 
stecl we use comes from Germany, and we not only have to 
pay two prices for it there, but a duty of 40 per cent. on it in 
addition. The ore from which the nickel oxide is obtained 
comes from New Caledonia, but the oxide is made in this 
country by the Nickel Trust. Every item of cost will be 
reduced when we get to turning them out in quantities." 

Mr. Edison is making arrangements for the use of his 
cells by several large retail dry goods houses. He proposes 
to work their most difficult routes, where ordinary electric 
vehicles are now unavailable for the purpose, and horses аге 
still used. He guarantees a run of 40 miles per charge, 
against 25, the present average of the lead type of cell. 


и 
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* The cells will be in plenty of time for the new season, 
I will promise you," were Mr. Edison's final words. 

Five definite grounds of superiority are here claimed: (a) 
reliability under all kinds of treatment; (5) long life; (c) 
rapid charge and discharge; (d) freedom from local action; 
(в) lower weight per unit of work. 

If these can be substantiated, all electrical engineers 
(except the unfortunate makers of lead cells) will have reason 
to rejoice. The contest will range round (a), (5) and (c). 
(а) will not be decided till the public at large has had the 
chance of showing what it can do. | 

Long life may be assured, but experience must decide, and 
we must wait for records, not of a run of 8,000 miles, but 
of 5,000 and 10,000, spread over a fair time; 3,000 miles' 
run may mean no more than 30 or 40 chargings. 

In this connection one must notice the statement that the 
cells, after 3,000 miles, seemed better than at the start.” 
This is reminiscent of a certain stage in the life of ordinary 
lead cells, though we hope it arises from a less injurious 
cause. 

In respect of weight, the capacity is given as 11°2 watt- 
hours per pound. In Dr. Kennelly’s first paper two years 
ago, the figure was 14 watt-hours per pound. This may 
mean that it has proved desirable to strengthen the parts. 
But, in any case, we may welcome any improvement that 
Mr. Edison can give us. 


THE DEVELOPMENT OF MOTIVE POWER 
SUPPLY. 


On the occasion of the inaugural meeting of the Leeds Local 
Section of the Institution of Electrical Engineers, which was held at 
the Yorkshire College, Leeds, on 19th inst., a paper of considerable 
interest was read by Mr. R. A. Chattock (city electrical engineer, 
Bradford), who dealt with the question of motive power supply 
from central stations. 

The paper forms a record of the development of motive power 
supply, incidentally drawing attention to the hire system and 
methods of charging for energy for motors at Bradford. 


оза sold 


'Total units 


increase in the plant is reqvired to meet emergencies, such as fogs, 
and the heavy winter load—lasting for some balf-hour a day during 
six weeks. 

It is found that in the same way the existing mains network 
suffices for the majority of the motive power consumers. In the case of 
large extensions becoming necessary, the estimated revenue from 
energy should equal a pre-arranged percentage (10 per cent. having 
proved satisfactory in Bradford) on the capital outlay—otherwise 
the application should be rejected. 

Turning to the considerations affecting the price to be cbarged, 
ihe present methods are stated to answer fairly well, although open 
to several objections, as, for instance, in the case of some con- 
sumers who, though using their motors intermittently, consume a 
much greater number of units per horse-power installed than others 
who have their motors running continuously; also it is very difficult 
to decide whether a motor is being used intermittently or con- 
tinuously. Then again, the maximum demand system of charging 
is nof во applicable to motor supply as it is to lighting, owing to 
the fluctuating nature of & motor load and the liability to sudden 
heavy overloads; and the lecturer came to the conclusion that the 
best method of charging is to base a sliding scale charge per unit 
upon the number of units used per horse-power- installed per half 
year. Such charges might be graduated, as, for example, 1d., 14d., 
2d. and 24d. | 

From local experience it is found that, compared with a gas 
engine using gas at 2s. 3d. per 1,000 cb. ft., the cost of running a 
motor at ld. per unit is usually considerably less, though, in some 
cases, it equals half, and in others approximately the same cost, the 
latter being the case only when the gas engine is employed under 
most economical load conditions. Where the load is subject to 
great fluctuations, as in the case of cranes and hoista, the motor at 
2d. per unit shows a great saving over the gas engine, due to the 
facility with which it can be started and stopped. 

In discussing the question of rental, it issuggested that any profit 
required shall be obtained from the sale of energy. The rental 
should include the following items:—Interest upon capital cost of 
motors and other apparatus, inspection of motors periodically, 
maintenance of motors due to fair wear and tear, and depreciation 
of motors. In the City of Bradford, for the year 1902, the cost of 
inspection and maintenance of the 2,996 н.р. of motors on hire 
amounted to £1,723, and it is suggested that an amount of 15 per 
cent. on the capital outlay is sufficient for the above purposes, allow- 
ing a margin for depreciation. 

The paper covers ground which is fairly well known to electrical 
engineers, but as a record of the experience gained іп one of our 
most enterprising municipal electrical undertakings— Brad ford, it 
may be recalled, was the first Corporation to put this system into 
operation—it has considerable value for those who contemplate 
establishing a motor-hiring department. 

The following table, supplied by Mr. Chattock, shows the progress 
of motive-power supply at Bradford and the resultant improvement 
in load factor :— 


— „ = 8 sf Axe — — — 


Price charged | Average price per Load 
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Motors on the supply at Deo. 81s5. Percentage 
D X ͤ or sold to of motor per unit unit obtained factor, 
| motive private units to for motive for motive exciuding 
On bire. Not on hire. | B.H.P, power. consumers, total units. power. power. traction. 
1890 — — | — — 108,102 — — — No record 
1891 E 1 | 3 = 239,361 = = =. : 
1892 — 6 | 20 3,222 365,854 88 44d. 4'5d. " 
1893 — 26 | 110 19,346 480,494 4°02 444. 4:54. 3 13% 
1894 — 30 | 128 28,884 554,633 5:21 43d. 4:54. 547% 
1895 — 35 | 148 35,919 673,699 5:33 34d. 3 5d. 6:4025 
1896 7 58 244 54,972 813,623 6:76 344 3:54. 8 93% 
1897 48 70 414 117,176 993,588 11:80 24d. 2:5d. 10:14% 
1898 124 103 | 832 205,243 1,217,287 16 86 24d. t» 1d. : 2:18d. 10.19% 
1899 259 152 1,636 463,630 1,797,848 2579 2d. and 1d. 1:504. 1021% 
1900 405 204 2,622 933,455 2,471,162 37°77 2d. and 1d. 1:22d. 12 40 
1901 525 229 3,460 1,297,120 3,012,158 43:06 2d. and 1d. 1 20d. 117495 
*1902 641 | 272 4,398 1,899,873 3,857,757 49:25 2d. and 1d. 117d. | 13 78% 
* The figures for 1902 are approximately correct. 
After referring to the advantages, common to the consumer and CORRESPONDENCE 


the supply authority, of an increased load factor, Mr. Chattock gives 
the following information as to what has been done by the Bradford 
Corporation in regard to motive power. 

The supply is on the direct-current system, the voltage being 230 
or 460. The first motor was connected to the system in 1891, but 
little progress was made until 1897, when the system of hiring 
out motors was introduced, together with a reduction in the price 
of energy to 24d. per unit. 

The percentage of energy sold for motive power to the total 
output was only 6'7 per cent. in 1896, increasing, however, to 49:25 
per cent. in 1902 ; during the interval the charges were reduced to 
their present level—viz., 2d. for intermittent and 14. for con- 
tinuous use. 

During these years the lighting consumers benefited consider- 
ably, as, owing to the improved load factor and the increase in the 
output generally, a large reduction was made in the price per unit, 
from 6d. in 1892, to 44d. less 24 per cent. discount, and a free supply 
of incandescent lamps, in 1899. The Corporation anticipates 
further reducing this figure in the near future. 

The lecturer then briefly touched on the calculation of the cost 

generating a motive power supply—mentioning that a very slight 


East Barnet Valley. 


In your last issue appeared a note under the above head- 


ing, which forms а very fair resumé of some evidence given 
at the inquiry in favour of the North Metropolitan Power 
Distribution Co. Without troubling you with details, I 
desire to say that the arguments in favour of the 
Council introducing the electric light are convincing, 
and that if the L.G.B. properly appreciates how the 
Opposition was fomented by interested parties, and 
the signatures to the memorial obtained by gross 
misrepresentations, there is little doubt but that the loan 
will be granted. There is a strong feeling on the part 
of the Council against allowing their electric lighting powers 
to be absorbed by the vast group of companies with 
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which the North Metropolitan Power Distribution Co. is 
associated. 

It is a very general opinion that the efforts of those 
interested in the group would be better employed in deve- 
loping the undertakings they have secured, rather than in 
continually launching out in fresh directions. 

I may perhaps be permitted to add that my evidence, so 
far as it was alluded to in the note, has not been correctly 
reported. 


London, E.C., February 18th, 1908, 


W. P. Adams. 


Fuel Value of Town Refuse. 


We are glad to see in your issue of January 23rd that 
Mr. Frank Broadbent has taken up the challenge thrown 
down in another publication, and has justified up to the hilt 
his own previous articles. While there are other arguments 
both for and against the combination of refuse destructors 
with electric lighting schemes, it is a little late in the day 
tor anyone to attempt to show that refuse is not capable of 
giving a constant supply of high-pressure steam, when burnt 
in a good modern destructor, properly and regularly worked. 

The annexed table, showing the evaporstion obtained on 
eight Horsfall destructors, situated in various parte of the 
country, where the fuel value of the refuse may be sup- 

to vary considerably, shows that a good evaporation 
can be relied upon in practically any part of England. 


VPN — — —— 
Refuse burnt Horse - power 5 
per 21 from refuse. | ре 49 


. Pembroke (Co. Dublin) Elec- 


1 
tricity Works ..| 18 tons 84 LH.P. | 1°21 lbs 
2. Stockton-on-Tees  ... „ 28 3 109 „ 122 „ 
3. Salisbury Sewage Works. 25 „ 115 „ | 123 „ 
4. West Hartlepool Electricity 
Works P ss | 55 3 265 , 125 „ 
5. Fulham Electricity Works, 
London, 8.W. ... ae a | ae 500 „ 13 „ 
`6. Accrington Electricity | 
Works те T | 57%, | 308 „ 139 „ 
7. Huddersfield Sewage Works! 32 „ 159 ,, | 142 „ 
8 1512 „ 


Beckenham Electricity Worke 323 „ 191 „ 
| 


| 


The fuel value of North Country refuse is generally sup- 
posed to be superior on account of the quantity of cinders 
it contains. Up to a certain point this is true, but in these 
same North Country towns there are frequently a number of 
the old-fashioned wet ashpits, or the even more objectionable 
} rivy middens, the refuse from which being very wet and 
foul, brings down the calorific value considerably. 


You will see, therefore, that one can with modern appli- 


ances absolutely guarantee an evaporation of at least 1 lb. 
of water per pound of refuse in almost any English town, 
and if this can be done with the ordinary refuse and the 
ordinary staff for a month, a week, or even 24 hours, there 
would appear to be no reason why it cannot be done for an 
indefinite period bf time. 

We would point ont, however, that in striving after high 
evaporations, the cost of labour is often neglected, and the 
value of an extra 10 per cent. of steam is considerably dis- 
counted when it is obtained at an increased cost of 30 or 50 
per cent. for labour. 

We should recommend any of your readers who mey be 
investigating this question, not to omit to ascertain tbe cost 
of labour per ton, in each case. 


The Horsfall Destructor Co., Ltd. 
F. L. Warsox. 
Leeds, February 18th, 1908. 


Dry Batterles. 


I have lately come across a large number of glass cells 
imported from the Continent and now being sold in various 
parts of the country as dry batteries. These apparently are 
larger, and presumably of much more power than an 
ordinary E.C.C. or Obach cell, but when tested are found 
not to give out one-third of the power of either. I have cut 
open three or four of these glass cells, differing in appearance, 


341 


and found in each only a very small battery, the remainder 
of the cell being filled with sawdust and resin or pitch. I 
think this ought to be exposed for the benefit of the public, 
as these cells are got up so as to appear to be a bond fide 
large battery. 

Electron. 


The Wiring of Buildings. 


Referring to the correspondence which has been recently 
taking place in your columns regarding the wiring of 
buildings, and particularly to the letter of ** Robert" in 
your issue of the 20th inst., may I be permitted to draw his 
and other correspondents' attention to our advertisement in 
your paper, which points out that we undertake the kind of 
work they wish to see done. 1 may mention that we have a 
large and increasing business, in the inspection and testing 
of wiring and electrical installations generally, and we shall 
be glad to be placed in communication with your corre- 
spondent Robert.“ 

I. F. J. Crosland, 
Chief Engineer, Vulcan Boiler and 
General Insurance Co , Ltd. 


Manchester, February 21st, 1903. 


I have read with much interest your correspondence on 
the above subject, especially with regard to inspection, wiring, 
testing, &c. The supply authority in the town to which I 
refer issue a set of wiring rules for the use of contractors. 
An insurance company in the same town accept a risk if the 
work passes the test of the Corporation engineer. Now, 
may I briefly summarise what this inspection (sic) amounts 
to 


Scene— Basement of business premises. 

Enter assistant from electricity works ; 
foreman. 

A.: Everything ready, I suppose? 

F.: Yes, Would you care to have a look over the job?” 

A.: “ May as well." 

Proceeds on a round of so-called inspection; might take 
the cover off a switch, or try and pull down a piece of 
casing, but “ inspection " usually ends here. 

A test is then made, and if the insulation resistance 
reaches the minimum required for the particular number of 
lights, the job is connected. | 

All the real faults, such as too many lamps on branch 
circuits, sizes of wire, type of accessories used, and, above 
all, hidden work, are entirely disregarded. 

Now, I do not suggest that it isthe business of the supply 
authority to really inspect installations during the progress 
of work, but I do certainly consider that if the authority 
issue rules for wiring, they should exercise their power, 
and refuse to connect installations unless these are 
adhered to. 

The great fault I have to complain of is, that the 
authority (whose supply is one of 220 volts) have passed 
installations fitted entirely with accessories of old design, 
originally made for 50 or 100 volte. These, of course, are put 
in by an unscrupulous contractor, much to the disadvantage 
of the consumer, with the following result :— 

The installation, after a series of breakdowns, has to be 
gradually transformed by constant repairs, this being a source 
of annoyance to the owner, and a detriment to electric lighting 
in general. | 

I am quoting from actual experience. 

I firmly believe the best way of aealing with the question 
i8 for the insurance companies, either jointly or separately, to 
employ a really competent electrical inspector, who should have 
power to visit installations during the progress of the work, 
and make suggestions for any improvement really necessary ; if 
these were not carried out, the risk would not be accepted, 
and the facts should be made known to all the insurance . 
companies of repute. The inspector must be a thoroughly 
practical, well-paid official (I say well-paid advisedly), 
preferably one who has had to work with his hands as well 
as his head. It is absolutely useless pushing a man, or 
youth, into this position, simply because he happens to be the 
son or other relative of a chairman or director of the insurance 
company. 


he is met by 


E 
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It ів time this sort of thing was Wr a stop to. When a 
competent man comes to inspect a job, he will be welcomed 
by a conscientious contractor, as Mautby Hill says, but 
there is certainly no reason why a contractor should be 
expected to pay anything towards cost of inspection, as this 
is & matter for the insurance company or consumer. 

Until some such method as the above becemes general, 
we shall have to put up with jerry wiring and ite results. 


Fair and Square. 


I have to thank your numerous correspondents for their 
interesting replies to my letter. 

We apparently all agree that there is such a thing as 
atmospheric leakage, on new jobs at any rate, and naturally 
I agree with some of *'Inspector's" remarks in his letter of 
this week's issue, and I would very much like to get his 
opinion on the following job, which was tested and 
theother day. Fora new villa of three flats and 30 lights 
in all, we used about 5 coils of 600 meg. wire, which was 
drawn into tubes and draw-in boxes. After all plaster work 
was finished, and the floors were laid down before fixing any 
switches or fittings, we got a test on the wire of 50 megs. 
between wires, 16 megs. on the negative, and 12 
megs. on the positive side. After all fittings were 
on, ready for the Corporation test, we followed 
your correspondent Another Foreman's advice to 
well varnish all wood work io connection with fittings, 
and even the backs of ceiling roses and switches. We got 
a test of 3—5 megs. between wires, 3 megs. negative, and 
1—8 megs. positive side. With the time and trouble spent 
on this job we expected 5 mege. at least. The switch side 
heing the lowest, we followed this out; if we switched off 
the lights a flat at a time, the test went up to 4 megs. 
gradually, not with a jump; we also picked out the worst 
switch, taking off same and ceiling rose, and got a test of 
infinity on the wire between the two fittings. After fixing 
on switch again, and testing between switch and earth, we 
got 20 mega. 

If the inspector would give us the wrinkle how to capture 
a few of these megs. that seem to be flying abont, and retain 
them till after the test, we would certainly be obliged to him. 

I thiok, myself, that the inspectors should be asked to test 
jobs when piped and wired only, when they would have a 
better chance of seeing that all tubes were properly earthed, 
and then come a second time when the job was ready for 
lighting up; and if а contractor had several jobs, it could 
be arranged to test them all the same day, and compare the 
one with the other, according to the number of lights in 
each. 

To bring in an outside inspector I don’t think would 
work very well, and is not at all necessary, as a practical 
man with a good testing set would not go very far wrong. 
What I object to is the unsatisfactory way a job is left by 
the inspector when he refuses to pass the job; it would 
be a good thing if he could arrange to spend a little 
more time on the job and satisfy himself what really 
is the trouble. What I mean is, that he or his assistant 
should remain on the job till the fault is found, if 
there is апу ; and if the fault was а general thing all over, 
why not switch on the current for a few days before enforc- 
ing the fine of 10s. 6d., as & contractor is no more respon- 
sible for the fittings on a lighting job than he is for a motor 
(you can get both, cheap and nasty)  Dut when a con- 
tractor gets his material from well-known makers, and does 
his level best to get his job up to Corporstion test, or as 
near as possible without faking it up, as 1 have seen done 
many a time, he is entitled to some little encouragement. 
Even “ Inspector " must admit that the small contractor is 
the means of getting a lot of consumers for the supply 
companies, 

Foreman. 


Station Notes. 


In regard to your article on my Station Notes," will you 
kindly allow me a few remarks by way of answer. 

Firstly, with regard to the method of converting shillings 
and pence into the approximate decimal equivalent of a 
pound, no doubt this seems round-about to anyone who has 


to take pencil and paper to perform the calculations, but to 

anyone with ordinary proficiency in mental calculations, I 

can assure you the method is simple and suitable for ordi- 

nary work. It is also specially useful for turning the 

decimal results of slide-rule calculations back to shillings and 
nce. 

With regard to the card systems, these are not yet in 
anything like universal use, and if no one were to write 
papers on subjects of this kind because the information 
could be obtained from catalogues, then surely papers on 
steam engines and switchboards and station plant in general 
would be prohibited. Indeed, if this idea were carried out 
to its logical conclusion, our electrical newspapers would 
have to cease using similar sources of information, and this 
would deprive them of much useful copy and their readers 
of a lot of good reading matter. 

Owing to changes always taking place in our methods, 
one continually finds even successful stations which are 
deficient in some respect where one would not expect them 
to be lacking, and papers dealing with the practise in all 
departments will be a necessity for some time to come. 
Indeed, to such an extent is this true, that some even of our 
electrical newspapers—of which we are all proud—occa- 
sionally fall into gross errors, which require to be corrected 
by neighbouring journals. | 

With regard to the idea of running a dynamo from & 
locomotive, I am glad you pointed out the obscurity of the 
word “ hitch ” as used in my paper. І can quite understand 
how the writer of your article got misled as to its meaning, 
and hence drew the amusing sketch of a locomotive pulling 
a wagon loaded with a dynamo over a peak. I hope, how- 
ever, some time to return to the subject, when I may make 
my meaning clearer. 

With regard to the question of running turbines off the 
exhaust of steam and gas engines, I do not by any means 
claim this idea as original. I believe that tbe suggestion 
has really come from a very distinguished engineer. and has 
already been more or less discussed by people interested, 
although perhaps it bas not yet become newspaper talk. 
This paper being given in the home of steam turbines, I did 
not considér it necessary to make any reference to previous 
writings, especially as I had not such references by me. But 
I think that the question may well be discussed, as it is 
quite likely that something may be done in this way. 


C. Turnbull. 
Tynemouth Electricity Works, 
February 28rd, 1903. 


Electrically Operated Printing Machinery. 


As the engineer, then acting for Messrs. Geipel & Lange, 
who was responsiblefor the practical conversion of Mr. Ward- 
Leonard’s ideas to actual working facts, for the first time in 
this country, at Messrs. Lloyd’s, the description you gave of 
the plant has naturally been gratifying, and the criticism of 
* Electra" of great interest, as, having now no interest in 
the Ward-Leonard system, I may be considered as one of the 
few impartial persons who have actually made tests of the 
apparatus described. 

These teats were carried out with considerable care on 
three occasions, and the instrnments were within 1 per cent. 
of accuracy at any reading. | 

In fixing the size of the machines we were unable to obtain 
any accurate idea of the power required for the press, as it 
was the first of its large size erected in this country, and was 
still in the process of construction, while the maker’s two 
factories put very different power values on it; the result 


. is that at full speed with heavy impression and gummy 


ink the plant is overloaded, which takes off fully 1 per cent. 
of the throngh efficiencies under these circumstances, and this 
should be allowed for in the figures given below. 

The system ** Electra " describes bas, undoubtedly, advan- 
tages in simplicity, but this seems from his figures to be 
bought, as it often is, at too high a price. His diagram 
shows the motors with maximum efficiency at about half 
speed, and this, as he admits, is not an important speed in 
real work. 

The following table shows the relative efficiency of the 
three systems, rheostatic by resistance only, Ward-Leonard 
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as at Messrs. Lloyd's, and the “ Electra,” so-called, system, but 
in this case the figures must be discounted, ав І give it credit 
for what is evidently impossible, i e., 100 per cent. efficiency 
at its most efficient speed. 


` Per cent. of Per cent. through total efistentice 
4 


maximum epeed. Rheostatic. Ward-Leona Electra." 
8 1:8 27 8 
10 67 48°5 18:8 
25 215 71:2 57:5 
50 43 86'2 100 
75 65 ˙⁵5 77 72 
90 81 78°4 68°) 
100 88 79˙7 66:6 


The rbeostatic control is calculated on the basis of the 
proved efficiency of the main motor now in use. 

The 3 per cent. speed is about the lowest in ** Electra's" 
diagram, and is also about the speed at which the press is 
run for a considerable proportion of ita time, but what ratios 
of total energy are taken at the different speeds is not on 
record, so far as I know. 

The 90 per cent.'speed is the one at which Messrs. 
Lloyd's press was mostly run, when I had personal acquaint- 
ance with the work; the higher speed although gradually 
obtained was found trying to the paper aud possibly also to 
the press, and was only used for emergency, when the 
capability of turning out an extra 6,000 copies per hour, of 
во big a paper as Lloyu's Weekly, has great value. 

With high supply voltages, no difficulty arises, a3 they are 
also easily dealt with under another applicatiou of Ward- 
Leonard's patents, which are comprehensive in their nature, 
but being drawn up originally by a U.S. Patent Attorney 
are almost too long and intricate to get a grasp of, unless 
one is compelled to for definite reasons. 

* Electra’s " diagram shows, as he states, 4°6 Kw. suddenly 
thrown on the maius for a 30-H. P. motor, whereas at Lloyd's 
only about 1 Kw. is required for a 60-H.P. set. The main 
motor, being switched on when the motor-generated voltage 
equals the line voltage, makes no démand for energy at that 
moment. | 

To my mind, the great advantage of the Ward-Leonard 
system is its great speed regulurity with varying torque, and 
the almost constant armature current, making it possible to 
secure, if desired, the extra efficiency of metal in place of 
carbon brushes (in the present instance this was not done, 
owing to the necessity of using a standard make of machine). 

In spite of the above, I, like ** Electra," believe there are 
now better systems available, but the plant in question was 
put on order over two years ago, and has, I know, more than 
justified its selection. | 

I hope some of your readers will be able to give you some 
results with the Holmes-Clatworthy, Bullock, and other 
systems in practice. 


London, February 21st, 1903. 


Justus Eek. 


Our attention has been called to a letter appearing in your 
issue of the 20th inst., regarding the application of the 
* Ward-Leonard " system to the driving of a printing press 
at Messrs. Lloyd's. Your correspondent, “ Electra," in 
his desire to advance the claims of some system in 
which he appears to be interested, commences with the 
premise that in the case under discussion the units con- 
sumed in the making-ready process are infinitesimal, and 
that all the energy is used at full load." For such con- 
ditions, no doubt his system would be excellent ; in fact, it 
would appear to us that an ordinary motor controller, such 
as is made by the Ward-Leonard Co. and other manu- 
facturers, would suffice for that. But the conditions at 
Messrs. Lloyd’s are totally different, as was pointed out in 
the article which appeared in a previous issue of yours; it 
is hardly necessary, therefore, for us to discuss the 
caleulations which ne has based upon the power required on 
the Ward-Leonard" system for driving a 60-H.P. motor, 
assuming, as he has done, that it always runs at full speed, 
as compared with a motor on his system having a maximum 
of 30 H.P., which we observe takes no less than 20 
amperes at full voltage for the mere inching round of 
the press. We repeat, the conditions at Messrs. Lloyd's 


and, in our experience, also with other large printing presses, 


are quite different; u considerable time is occupied in inching 


an emergency speed, for obvious reasons. 


round, and the press is rarely run above three-quarters of its 
maximum speed, for it is customary to have some margin as 
Further, it is & 
desideratum to have a system which provides constant speed, 
no matter what the load may be at any point between inching 
round and full s | 

The claims he makes for his system are somewhat droll. 
He says: It is, in fact, more remarkable for what it is not 
than for what it is; the speed curve is almost a straight 
line, so also is the current." Certainly the curve he gives is 
remarkable in that respect, for it is as far from a straight 
line as it well could be; it is, indeed, a very different curve 
from what would have been obtained with the “ Ward- 
Leonard system. 
Geipel & Lange. 


Westminster, February 28rd, 1903. 


Electrolytic Meters. 


I am glad my letter has attracted Mr. Bastian's attention, 
and am pleased to take this opportunity of replying to his 
courteous letter of the 20th inst. 

With regard to the question of identity, I think it fairer 
that readers of tbis correspondence should know me as 
„Electron,“ as the publication of my name, and conse- 
quently the undertaking I am connected with, could not but 
be prejudicial to the sale of the meters in question. 

] can assure Mr. Bastian that the curve I published in my 
previous letter is in no way abnormal. The meter I tested 
was not an “old” one, being supplied to us within the last 
few months. I have since corroborated the test in the 
following way :—24 exactly similar meters were only half 
filled with water (they had, of course, their full 6 drams of 
acid), so as to be under average conditions. I never said 
that the volt drop was materially decreased by the addition 
of acid il is not. These 24 were then connected in series by 
stout copper connections, and switched straight on to a 
130-volt battery with nothing but a low resistance ammeter 
in circuit. The result completely substantiated my former 
test. After a few minutes, when the current became steady, 
the mean current taken for two hours’ run was 10 amperes 
exactly, and the voltage across the meter terminals 127-2, 
which is in perfect agreement with my previous statement— 
5°3 volts per meter on full load. All the instruments em- 
ployed have been carefully checked before accepting these 
figures. 

If these results are still considered ** abnormal," the com- 
pany can only blame themselves for sending us во many of 
what your correspondent calls “ niggers.” I am sorry 
Mr. Bastian perverts my remarks about 2j-ampere meters, 
when he must know perfectly well what the drop in these 
instruments really is. Speaking of 10-ampere meters, I said, 
“The voltage curve for a 24-ampere meter is almost 
identical.” І am sure that would be generally understood to 
mean size for size—the 24 meter at 2} amperes has 
the same drop as the 10-ampere meter ac 10 amperes. 
Anyhow, that is how I meant it, and it is perfectly correct. 
I am not in such a hurry to rush into print that I should 
make statements I could not prove. 

Your correspondent’s suggestion that my teste should have 
been on small size meters is irrelevant; all sizes I have 
tested have the same voltage drop on their rated full load. 
The function of а meter is to record energy— (a) with 
accuracy; and (b) with efficiency“ e., absorbing only a 
very small fraction of the energy recorded ; when (a) and (5) 
are high, the meter is à good one. On the score of eiliciency, 
therefore, I say that the Bastian meter (200 volts) with its 
97:4 per cent. at full load is not во good as many other 
ampere-hour meters showing well over 99 per cent.; and I 
fail to see any inconsistency in this statement. I must 
apologise for the terrible length of this letter, and, in con- 
clusion, assure Mr. Bastian that I have not the slightest 
quarrel with him, and that my letters are entirely the 
outcome of his somewhat rash “test on a disinterested 
individual," being written to try and put the matter on a 
satistactory basis. 


February 23rd, 1903. 


Electron. 


344 | THE ELECTRICAL REVIEW. [vol 52. No. 1,318, Fusavanr 27, 1903. 


Your correspondent of last week, who calls himself 
* Glimmer,” may be congratulated on having chosen a very 
appropriate nom de plume, for he evidently has only & 
glimmer of an idea what the correspondence is about, or 
how to calculate the loss due to drop in volts on a meter. 


I shall be pleased if you will allow me this opportunity of 
reminding him that the discussion refers to the use of elec- 


trolytic meters for measuring energy taken by small con- 
sumers when supplied at a pressure of 200 volts or more. 

Thus, if we take as an example a consumer wired for 30 
or 40 8-0.P. 200-volt lamps, a 5-ampere meter would be 
installed; then, granting for the sake of argument that 
“ Glimmer's" curve of drop in volts is correct, the follow- 
ing facts are obvious :— 

1. That the maximum loss, if the consumer were using 
full load all the year round, would be 2 per cent., and not 
5 per cent., as Glimmer "' states, | 

2. That with an ordinary consumer using, on the average, 
one-fifth of his full load, the loss would be less than 1 per 
cent. ; 

I should also like to remind your readers who are inte- 
rested in the discussion, that the load factor of a generating 
station can be considerably improved by encouraging con- 
sumers with a small number of lights; for instance, a house 
or shop wired for five lamps, will probably burn two or three 
lamps for several hours a day, thus the maximum demand 
will approximate to the average demand ; but the encourage- 
ment of this class of consumers would be useless if a cheap 
meter, accurate at all loads, were not available; the Bastian 
meter fulfils these requirements, with the result that it has 
been, and is being, installed in large numbers by borough and 
other electrical engineers, 


February 23rd, 1908. 


d 


Haydn T. Harrison. 


[To “ R.“ aud all correspondents.— We have been com- 
pelled to leave out a letter from * R." on this subject, as it 
teems with personalities. If our correspondente will con- 
fine themselves to matters of real technical and commercial 
interest, and refrain from personal references to individuals, 
our editorial duties will be considerably lightened, and their 
own chances of obtaining publicity will be greater. We are 
always ready to welcome letters on any matter of interest to 
the electrical profession and trades, but we appeal to writers to 
keep within the bounds of prudence as to both the length 
and the strength of their remarks.— Eps. ELEC, REv.] 


Patents for Sale. 


All associated with a quickly developing industry, like the 
electrical one, are constantly working with new apparatus. 
That is, apparatus which may be extensively used, but is far 
from being perfect, or at least being constantly in contact 
with it cannot fail to reveal ite deficiencies, When the latter 
are properly understood, it is frequently an easy matter to 
devise improvements ; but how to take advantage of such 
improvements is a difficult matter. This is a subject which 
may be safely said to interest a large number of your readers. 
By allowing those who have had experience with such 
matters to avail themselves of the hospitality of your columns 
to state their views, you would bestow a great favour on 


Omnes. 


Intermittent Currents for Electric Lighting. 


I am sorry that pressure of other work has prevented my 
replying earlier to Mr. Rankin Kennedy’s letter in your 
issue of January 30th. It is hardly surprising that some of 
my ideas should have suggested themselves to so prolific an 
inventor as Mr. Kennedy, and it is a pity that he should 
have allowed himself to be discouraged by adverse criticism 
from going on with a good invention. If I remember 
rightly, the three-wire system of distribution was condemned 
by certain experts in similar terms at about the same date. 
Since seeing Mr. Kennedy’s letter I have re-examined his 
patents, but find nothing in them to interfere with the 
validity of mine. 


Erdington, February 24th, 1903. 
[See also our Notes columns.— Eps. Екс. Rxv.] 


S. H. Holden. 


LEGAL. 


GILCHRIST v. HEREFORD-LavEY & CHAPMAN. 


IN the King's Bench of the High Court of Justice last week, Mr. 
Justice Ridley, sitting with a common jury, of an action 
brought by Gavin Gilchrist, an electrical engineer, at Manchester 
and St. Annes, Lancashire, against Hereford - Lavey & Chapman, 
agents for electrical fittings, and g on business at Grosvenor 
Mansions, Westminster. Plaintiff claimed damages for alleged false 
and fraudulent „ which induced him to enter into a 
contract with the defendants for loss of profits under that contract ; 
and for the sum of £212 5s. 2d., which he alleged was overpaid by 
bim to the defendants. Defendants denied that they made tt ese 
representations, or that if made they were false and fraudulent. 
They denied that they received the money claimed, and they put in 
a counterclaim against plaintiff for the sum of £267 83. 6d., as 
balance of price of goods sold and delivered. 

When the case was called a gentleman in Court intimated that he 
was the junior member of the defendant firm, and having regard to 
certain facta which bad come to bis knowledge, he did not propose 
to defend the action. He had served notice on the senior member 
of the firm that he was acting personally in this matter. 

The other defendant in the case was called in Court, but he did 
not appear, and tbere was no counsel present representing him. 

Mr. Luss, K.C., for the plaintiff, said he would shortly prove his 
case. Towards the end of 1901, Mr. Hereford-Lavey was in Man- 
cbester, and saw Mr. Gilchrist whose acquaintance he had formerly 
made. He was very anxious that Mr. Gilchrist should apply for 
the post of agent to sell some electric plant and goods which 
were being sold by a company of considerable importance called 
the Electric Lighting Boards Co. That company had some new 
arrangement for electric lighting, and Mr. Hereford-Lavey 
interested Mr. Gilchrist in it, and asked him to accept an agency 
for this company. He also said he would make it worth Mr. 
Gilchrist’s while to make a con:ract under which he should act as 
agent for Mesers. Lavey & Chapman to sell other electrical goods. 
By means of his; statements, every one of which was false, Mr. 
Gilchrist was induced to enter into a contract in 1901, under which 
Mr. Lavey got from Mr. Gilcbrist £750 down iu the from of a 
cheque ; an agreement to order £1,500 worth of goods from him; an 
agreement to order no less than £6,000 worth of goods from Lavey 
and Chapman during his first year; and one in which he bound 
Mr. Gilchrist not to sell eleotrical fittings to clash with these goods. 
Mr. Lavey also bound him to rent premises in Manchester to carry 
on the pretended business. Mr, Lavey told Gilchrist that he was 
the managing director of the Electric Lighting Boards Co.; that he 
and his partner were the sole agents for tbe company's goods; and 
that they were, therefore, in a position to transfer the agency to the 
plaintiff. It was on the faith of these statements that Mr. Gilchrist 
entered into the contract. A few weeks afterwards be found that 
Hereford-Lavey had no right to give bim the agency. Plaintiff had 
been put to great expense in connection with premises at Man- 
chester, and every sixpen-e of the money he had spent on them 
had been lost. 

Mr. GinLcHERisT was called and gave evidence. He stated that 
he carried on business at Manchester and St. Anne'& In 
December, 1901, he saw samples of the electric lighting boards, 
and had an interview with Mr. Lavey at the Queen's Hotel, Man- 
chester. Mr. Lavey told him that the turnover of the agency was 
£6,000 per annum. The agency was to be for one year with the 
option of a further continuance for two years. Mr. Lavey stated 
that he had a contract for the New Brighton Tower Co , for £3,750, 
the Blackpool Winter Gardens for £2,500; the Shakespeare 
Theatre, Liverpool, £700 ; the Empire Theatre, Liverpool, between 
£700 and £1,000, and the Grand Theatre, Blackpool, £1,500. If he 
(plaintiff) took over the agency, Mr. Lavey said that these contracta 
would be :put to his credit. Mr. Lavey, in further conversation, 
remarked that he had an offer from Veritys totake over the agency, 
but that, he wanted to have a firm to devote the whole of their 
time to it. Mr. Lavey approved of plaintiff taking premises in 
Manchester which, with rent, alterations, &c , involved an exp ndi- 
ture of £1,500. Inthe courseof further evidence plair.tiff said that 
Mr. Lavey sent £300 worth of goods on approval. None of them 
were ordered, whilst £122 worth of goods invoiced as new were 
damaged goods. He bad paid £1,500 in respect of premises and 
alterations, and besides £200 odd which he had paid over to 
defendants, he had а loss of profits which he estimated at £4,000 
for the period covered by the contract. 

Mr. ALEX. CooPEB, a Manchester buyer, said he bad been 
assisting Mr. Gilchrist, who would have made a profit of about 
£1,000 a year. The sale of such things was very extensive. 

Mr. ERNEST Brownstone, electrical engineer, Picadilly, Man- 
chester, said he had been manager and also traveller for Mr. 
Gilcbrist. For a turnover of £6,000 a year under the guarantee, a 
fair profit to expect would be about £1,000 per annum. 

Mr. WILLIAM WILson, electrical engineer at the Winter Gardens, 
Blackpool, denied that any goods had been ordered. There was no 
contract. 

Mr. John Gatney, manager of the Shakspeare Theatre, Liverpool, 
Mr. William Cole, electrician at the Grand Theatre, Blackpool, 
Mr. Harold Davey, secretary of the New Brighton Tower Co., 
Liverpool, and Mr. Thos. Ainslie Cook, manager of the Empire, all 
gave evidence to the effect that their respective companies had not 
done any business whatever with Hereford-Lavey & Chapman. The 
last-named witness said he had never heard of Hereford-Lavey and 
Chapman. 

Mr. Luss, in summing up the case, said Mr. Hereford-Lavey had 
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deliberately made wicked and false statements to induce Mr. 
Gilchrist to spend a large sum of money. 

His Гововнтр, in addressing the jury, said Mr. Lavey appeared 
to have made fraudulent representations which were absolutely 
without foundation. He bad represented that there were contracts 
to the value of over £9,000. The question was simply one as to 
what damages plaintiff ought to recover. The money plaintiff ex- 
pended on the premises came in round figures to £1,500. There 
was no one to dispute that item. Then, as to the purchase of goods, 
plaintiff had paid for more than he had received. The difference 
of £213 was a sum he was also entitled to receive. In addition to 
that, there was the loss which plaintiff had suffered owing to the 
contracts not being in existence. It was for the jury to say what 
should be given plaintiff in respect of loss of profita for the three 
years. 

The jury returned a verdict for plaintiff, and put the sum to 
which he was entitled at £4,500. 

His LogpeHrP gave judgment for that sum, made a rescession of 
the agreement which formed the subject of the action, and gave 
judgment for the plaintiff on the counterclaim. 


THE BLACKPOOL ELECTRIC Trams. 


Ix the King's Bench Division of the High Court of Justice on 
Saturday, before Mr. Justice Darling, sitting without a jury, the 
case of Gates v. The Electric Trams Construction, &c., Co., Ltd., 
was heard. 

Mr. Воүрвы, HoucnToN, who appeared for the plaintiff, said 
the latter brought the action to recover £51 11s. 4d., the amount 
of two dividends payable upon 100 shares of £10 each in the 
Blackpool Electric Tramways (South) Co. It appeared that the 
defendant company entered into a contract to convert the Black- 
pool, St. Ann's and Lytham Tramway, which was a horse tramway, 
nto an electric tramway. In order to do so they took over the 
shares and debentures of the old company and formed a new 
company, called the Blackpool Electric TramwaysCo. They issued 
а prospectus for a company with a capital of £100,000, with 54 per 
cent. preference shares, and they sent out the prospectuses, amongst 
others, to Mr. Gates, the plaintiff, he having some knowledge of 
the neighbourhood. He, in response, subscribed for 100 shares. 
The us and circular that were sent to him stated that 
interest would be paid during construction by the defendant com- 

y, who were the contractors. It could not, it appeared, be paid 
y the company iteelf as it was not earning anything durirg con- 
struction. The first payment of interest was duly made by the 
defendant company. The second payment became due in July last, 
and the third in December, but these had not been made—hence 
the present action. He understood that defendants eaid that the 
construction of the tramway had not commenced and that tbat was 
the reason why they had refused to pay. 

There was no appearance for the defendant company, and his 
Lordship gave judgment for plaintiff for the amount claimed, 
£51 lle. 4d. and costs. | 


Тнв Твг,Е8ОВїРТОВ SYNDICATE, LTD. 


Ox Saturday in the Chancery Division, Mr. Justice Buckley gave 
judgment on an application made under Sec. 89 of the Companies 
Act of 1862 for staying all proceeding under the winding-up of. the 
Telescriptor Syndicate, Ltd. The application was made by Mr. 
Claude Scott, secretary of the company. 

His LonpeHiP said he was empowered to make an order staying 
proceedings, when it proved to the satisfaction of the Court that all 
proceedings ought, to be stayed. The Telescriptor Syndicate was 
incorporated on April 22nd, 1896, witha capital of £40,000 in £1 
shares, with the object of entering into an agreement for the 
purchase from Bernard Hoffman, of certain patente for the sum of 
£35,000 in fully-paid shares. The memorandum of association was 
subscribed by seven persons, and on the next day the majority of 
the subecribers signed a document appointing as first directors, Mr. 

Wallace, K.C, a well-known member of the Bar, Mr. Paul 
Hoffman and Mr. Bernard Hoffman. At a board meeting of the 
same day, when Mr. Wallace and Mr. Paul Hoffman were present, a 
letter was read from Bernard Hoffman, the vendor, by which he 
directed that out of his 35,000 shares, Mr. Wallace, or his nominees, 
was to receive 14.250 shares; to certain others smaller numbers, and 
17,000 shares to the vendor himself. On April 29th orders to seal 
the whole of these shares, except Mr. Wallace's 14,250 were given. 
Of the 4,993 shares which remained after the allotment of the 
sbares to the signatories, applications were received from the late Dr. 
Hopkinson, Mr. Hayes Fisher, Sir Joseph Lawrence, M P., and Mr. 
Wallace for 1,000 shares each, Mr. Hayes Fisher and Sir J. Lawrence 
having on July 30th, 1896, been appoiated directors. On August 5th, 
1897, applications were received from Mr. Wallace and Sir J. Lawrence 
for 250 shares each, and on February 4th, 1898, Mr. Wallace was 
allotted 124 shares, and Sir J. Lawrence, Mr. Hayes Fisher and Dr. 
Hopkinson 133 shares each. It was stated, and he had no reason 
to doubt the statemeut, tbat the 4,993 shares were paid for in cash. 
On November 18tb, 1898, Dr. Hopkinson was aopointed a director, 
and at the time of the windiog-up, Mr. Wallace, Sir J. Lawrence, 
Mr. Hayes Fisher, De. Hopkinson and Mr. Paul Hoffman were 
directors, Mr. Bernard Hoffman having ceased to be а director. Of 
the 14,250 shares, 2,000 were each transferred to Sir J. Lawrence, 
Mr. Hayes Fisher and Dr. Hopkinson, and 8,250 to Mr. Roger 
Wallace. It appeared to him that the fact that the four directors 
received from the vendor a block of 14,250 shares was one that 
excited attenticn— be purposely used a neutral тога and it ought 


to be looked into. From the minute-book he learned that the 
financial position of the company grew worse and worse. The com- 
pany never traded, in the sense that it worked the patents or sold 
goods, and he was not clear exactly what it did. On December 2nd, 
1901, the bank balance, which had been shrinking persistently for а 
long while, came down to £7, and the petty cash had been over-drawn. 
The Westminster Trust, Ltd., were the lessors of the offices occupied 
by the company, and on February 20th, 1900, the secretary of the 
syndicate reported having received an application from the Trust 
for rent, and i¢ was resolved that the secretary should endeavour to 
arrange for the Trust to accept debentures as collateral security. 
The claim of the Trust was not met, and on August 1st, 1902, the 
secretary reported that a writ bad been served for £318. and it was 
resolved by the directors present, Mr. Roger Wallace and Mr. Paul 
Hoffman, to let matters take their course. The Westminster Trust 
therefore recovered judgment, and on November 7th a petition was 
presented for the winding-up of the company, aud on November 
25th a winding-up order was made. On November 27th the Official 
Receiver sent to all the directorsand to Mr. Claud Scott the usual notice 
calling upun them to arrange to attend before him on December 
3rd to give him information as to matters which he detailed, but 
none of the directors attended, or by writing or otherwise made any 
response to the request. Mr. Scott did attend and stated that it 
was the intention of the directora to apply for a stay of proceedings 
in relation to the winding up. The Official Receiver on December 
9th wrote that failing a stay of the order being made, he had no 
option but to proceed. On December 17th the Official Receiver 
made a second appointment for December 19th, but neither Mr. 
Wallace, nor Mr. Hayes Fisher sent any reply, but Sir J. Lawrence 
on December 23rd wrote that he did not know that any rent was 
due to the Westmineter Trust. That gentleman, under the circum- 
stances, took up a position which was justified, and it could not be 
said there was no intention on his part to go to the Official Receiver. 
Again, no director put inan арровгапсо; and on January 13th a third 
notice was sent to all the gentlemen to attend on January 16th. In 
that state of things a notice of motion for a stay of proceedings 
was served on January 15th. Mr. Scott filed an affidavit, in which 
he stated that tbe claims of all the creditors had been settled, bat 
the Official Receiver said he had no information upon that point. 
It appeared from an entry in the company's minute-book that some 
of tbe directors received large blocks of fully-paid shares as 
nominees of tbe vendors of the company, and he was informed 
that some of the shares were transferred by way of bonus. Mr. 
Scott could not give any further information bt cavse he was not 
appointed secretary until some mouths after the formation of the 
company. The company never issued a prospectus. As far as he 
could see, tbe persons who became interested in the shares were 
those he had mentioned, with the exception that he found ia the 
minute-book on July 28th, 1897, that a large number of transfers 
were passed to people whose name did not convey any information 
at all. As regard the principle of law where an application was made 
in bankruptcy to rescind a receiving order, or to annul an adjudication, 
the Court refused to act on the assent of the crcditors, and con- 
sidered not only whether what was proposed was for the benefit of 
tbe creditors, but whether it was conducive to commercial morality 
and to the interests of the public at large. He was asked to 
exercise an analogous jurisdictiun, and it was desirable tbat so far 
as possible the Court should not as ume a different duty or act on 
a different principle in the winding up of a company, or in the 
bankruptcy of an individual. He was asked to say that it bad been 
proved to his satisfaction that all proceedings in this winding up 
should be stayed, and he declined to say that, because of the mere 
fact that since the windiog-up order wss made the assent of the 
creditors and of a large majority of the sharebolders had been 
obtained. How that assent had been obtained he did not know. 
He knew that when the secretary reported that service of the writ 
to recover the debt in respect to which judgment was obtained, 
the directors resolved to let matters take their course. After 
the matter had taken ite course, the petitioners and other creditors 
had in some way been induced to assent to a stay of pro- 
ceedings. He was entitled, and he desired, to know why. The 
facts which he had stated as to the appointmente which the Official 
Receiver had made for the attendance of the directors and the 
bringing in of a proper statement of affairs might all be capable of 
explanation. He did not wish to prejudge the case in avy way. 
It was poesible—he would not think it was probable—tbat a 
member of the Bar and two members of the Legislature were absent 
from the country, and did not receive the notices calling upon them 
to do that, the omission of which was a misdemeanour punisbable 
by a penalty. Again, as to the affairs of the company while in 
operation, they might be altogether right; he did not for a 
moment eay it was not so, but it was possible that thers 
might be an ugly side to that picture, and he was entitled 
to know whether there was that ugly side. It was also possible 
that these gentlemen would not come in and submit a state- 
ment of affairs because there was something to conceal, but 
this, in their own interests, ought to be cleared up. They, as good 
citizens, ought to have come in and stated that everything was faic 
and above-board. They must explain why they stayed away and 
did not perform the duty imposed on them. Не did not fora 
moment say how the facts might work out, but the case would not 
be proved to his satisfaction until it was shown—as he hoped it 
would be shown—that all the affairs connected with the compary 
bad been fair ard above-board. He directed the motion to stard 
over until next Tuesday four weeks, and it would be the duty cf 
the Official Receiver, after considering the statement tte directors 
would farnish, to state whether, in his opinion, further inquiry was 
desirable. 

His Говровнір concluded bis judgment by expressing a hope tha“ 
the directors would discharge the duty which gentlemen i. thur 
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position ought to have known they owed to the public, and he 
trusted thst when he bad all the facts before him, he could make 
ihe order asked for. If, however, he was not satisfied, he would 
not do 80. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wavk gNDING FEB. 25ты, 1902 Ware md FR. 24TH, 1903. 


Adelaide " .. Value £180 Adelaide T . Value £85 
Alexandria .. в is sa 42 Alexandria .. os в oe 85 
Bangkok .. .. .. .. 80 Amsterdam .. 60 
Brisbane. Teleph. cable .. 528 Auckland > T * 92 
Calontte “ә . . 1,879 Bangkok ; ee n 50 
Canada (ria the States). Teleg. Bombay 2 ve .. 160 
mat. ae Ж ae es Boulogne ne ee ЧА 54 
Cape Town .. T Ж .. 477 Buenos Ayres $s .. 81 
Colombo gs s .. 268 РА Teleg. mat. .. 909 
Constantinople. Teleg. mat... 85 Calcutta А 1,886 
Copenhagen. Teleg. wire. 158 Canada, vid United States a5 
Durban 2 a is .. 296 Cape Town .. Дь uy .. 698 
East London m i . 494 Colombo is x .. 225 
Greymouth .. ee se .. 178 Durban we EN ee ee 1,817 
Hong Kong.. ex is .. 965 East London ee es . 678 
Lyttleton . А 550 Fremantle .. 45 88! 
Malta. Teleg. cable 12,960 n Teleg. wire 464 
Melbourne .. 150 Gibral T: 22 
New York 60 S. Teleg. mat 1t 
Perth.. is is Я 150 Gisborne... m is 10 
Shanghai... ae А - 81 Hamburg. Teleg. cable 1,080 
8 olm. Teleg. cable НА 65 Hong Kong.. - js 
Sydney a xs bs T 57 Madras vs уз 
Wellington. Teleg. wire .. 584 Melbourne 58 
ji Telephones . 925 Messina 10 


Perth „ 
Port Elizabeth... es . 28 
Teleph. mat. .. 169 


92 
Rio de Janeiro а 29 
Rotterdam .. ae x .. 150 
Shanghai .. $4 s .. 510 
Singapore .. oe ae . All 
. Sydney Ets > Е .. 145 
Tientsin aa ИР as . . 949 
Wollin 199 


» "T'elephones | .. 925 


Total £20,158 Total .. 411,891 


Foreign Goods Transhipped. 


Barbadoes. Teleg. mat. Value £65 Paris. Elec. mat. Value £26 
Calcutta. Eleo. light fittings .. 81 
New York. Elec. mat... "E 80 
Trinidad. Teleph matt. 44 


Total .. .. £270 | 
Interlocking Gear for Superheaters.—One of our 
correspondents recently referred tc the apparatus devised by 
Messrs. Babcock & Wilcox, Ltd., to avoid omission to drain the 
superheater, and thus prevent water being passed through the 
steam pipes into the engine cylinders when the boiler stop valve is 


` 


stop-valve spindle. In this position the key cannot be removed, and 
the stop valve can be opened. The box B over the flooding cock 
covers an arrangement of levers connected by a link, and fixed on 
the plugs of the flood aud' drain cocks. The movement of these 
levers is confined to 90°. The locking handle consiste of à box key 
fitted with two wards on the bottom of the key, which engage two 
corresponding recesses on the lever of the drain cock, and one at 
the side, which fits into suitable openings in the boxes on the stop 
valve and the flooding cock. The number of the keys and the 
position of the wards may, of course, be varied and combined in a 
number of ways to render the device suitable for a large battery 
of boilers. In cases where the boiler stop valves are operated from 
the stokehold floor, the lock is fitted to the hand-wheel and 
modified accordingly. Each hoiler has a locking key fitted with 
different wards, thus preventing the key from one boiler being used 
on another. This arrangement can, with slight modification, be 
applied to any make of valve and adapted to existing plants, as was 
done in the case referred to by our correspondent, with entirely 
satisfactory results. 


Electrical Launches for Venice.— Although a project 
for the adoption of electric launches for the public service, which 
was laid before the Municipality of Venice by some Venetian 
gentlemen a couple of years ago, has for various reasons fallen 
through, Consul de Zuccato is of opinion that there would be a good 
opportunity for a sound British company to lay a serious pro 
before the municipality. Such a proposal, he thinks, would not be 
viewed with die favour by the Town Council, inasmuch as the steamers 
running on the Grand Canal are alleged to damage, by a gradual 
process of erosion, the foundations of the historical palaces on the 
canal. Moreover, the continuous smoke of their engines is stated 
to injure the picture galleries. When the Cellina Electrical Works 
are in operation the motive power will be easily obtained and stored 
for distribution tothe launches. These should be of various dimen- 
sions, of a narrow type for passing through the small canals inter- 
secting the town, and of a larger type for running on the Grand 
Canal and the Venetian lagoon. The lauoches would in this way 
be able to perform an omnibus service to all parts of the town, some 
of which are now entirely cut off. An extraordinary development 
might also be given to the conveyance of passengers to the main- 
land and the neighbouring islands in a quick, comfortable, and cheap 
way. The speed of the small steamers has been greatly reduced 
since the fall of the Campanile, by order of the authorities, 
much to the disadvantage of the public service. No time should 
be lost in submitting the project to the municipality, and the Con- 
anii would at any time be happy to render every possible 
assistance. . | 


Catalogues and Lists.—Leaflets relating to the “ Geeko” 
battery buttons (sal-ammoniac pellets), and the Bellophone for 
connecting to existing electric bell systems, have come to hand from 
the GEeNEBAL Exvectaic Co., Lro. 

A catalogue of sccumulators and sundry accessories for electric 
ignition purposes has been published by Messrs Pato & Raprorp, 
Lro. 


INTERLOCKING GEAR FITTED ON BOILER Stop VALVES AND SUPERHEATEB Ёгооюха Соок. 


opened, as well as to prevent flooding tbe superheater whilst the 
boiler stop valve is open. One locking key for the stop valve, 
flooding valve and drain valve is provided separately for eaca 
boiler for this purpose. The apparatus consiste, as will be seen 
from the illustrations, of two cast-metal boxes, a and в, which are 
fixed under the bridge of the stop valve and on the flooding cock 
respectively. At the bottom of the box a there isa stud, having a 
catch which is kept in position by a steel spring. This catch resta 
оп а cast-metal cup fixed on the stop-valve spindle, and thus locks 
the valve. When this is the case the key can be removed and the 
flooding cock opened. By turning the key to Open,“ the catch 
goes through ‘ajimovement of a quarter turn, thus disengaging the 


The Stewart ELECTBICAL SYNDICATE, Lrp., of New Compton 
Street, W.C., have sent us a couple of catalogues of the manufac- 
tures of the Sterling-Mesker Co., of Newark, N.J., ОЗ A, fur which 
they have been appointed sole agents for the British Iles. One of 
the lists gives a well illustrated description of the Sterling fare 
registers; the other fully particularises the Sterling safety brake for 
electric tramcars. ae 

Messrs. JOHNSON & PHILLIPS, of Old Charlton, have prepared 
an excellent catalogue devoted to their well-known “ Ark” lamos 
and arc lighting accessories. The illustrations, some of which are 
capital specimens of art colour printing. include photographic views 
of street lighting work done by the firm at East Ham, Mexborough, 
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Blackheatb, &c., also some elaborate designs of lamps for hotel ser- 
vice, coloured globes, various designs of lamp pillars, and special 
swingiog wall brackets. The patent photographic Ark lamp, 
mounted on portable tripod stand, with sliding bracket frame, 
enabling tne lamp to be raised or lowered to suit printing 
frame, is also shown. A good deal of descriptive matter is 
given, as well as a list of users, and some good testimonials. 
Messrs. J. & P. will send а copy of this catalogue to any member of 
the trade on application. 

A circular bas been sent to us by Messrs. RICHARD KLINGER AND 
Co.. of 66, Fenchurch Street, E.C., giving some details of their 
Reflex water gauge. It is claimed to obviate all the risks attendant 
on the use of ordinary glass tubes; it is entirely made of metal 
with the exception of the tnick corrugated observation glass. This 
glass is eaid to resist the highest pressure, and to indicate plainly to 
observers whether a boiler is working safely or otherwise. 

A list showing their high voltage quick-break socket and plug bas 
come to hand from MESSRS. Heaton & SurrH, Lro , of Pendleton. 

Messrs. Јони Davis & Son, of Derby, have just brought out anew 
section A of their catalogue containing many photographic repro- 
ductions showing their mining, surveying, engineering, mathe- 
matical and meteorological instruments, also miners’ safety lamps. 
Details and prices are given, and we believe that many of our 
readers will find the list to be a useful one. 

The British PRoMzTHEOS Co., Lrp, have placed before us a 
copy of their current B" catalogue in which the Prometheus 
system of electric heating and cooking is very fully described. The 
trade will be able to obtain & copy of the list on application to the 
company at 18, London Road, Kingston-on-Thames. 

A new price list (No. 2) of small motors, polishing and fan motors, 
for continuous, alternating and three-phase current, has been issued 
by the ELECTRICAL Co., LTD. It is got up in the company’s usual 
style, with bandy finger index to sections. There are many diagrams 
and other illustrations, and much necessary data is arranged in 
tabulated form for ready reference. 


Works Extensions.—The works of the English Electric 
Manufacturing Co., at Preston, are being extended: the new 
departmente to be added are for insulating and winding, and brass 
work. 


Cricket Club Notice.—A cricket club has been formed 
in connection with the works of the Anti-Vibrator, Ltd., of Limes 
Road, Croydon. All dates are open, and Mr. W. H. Smitb, the club 
aecretary, would be glad to hear from other club secretaries re 
fixtures. 


Dissolutions and Liquidations.—Mr. Justice Buckley 
on Wednesday last week had before him a petition by Disconto 
Maatechappij for the compulsory winding up of the New Imperial 
Electric Lamp Co., Ltd. Counsel for the petitioner said he was a 
judgment creditor for £163. The company opposed the appli- 
cation. It was stated on behalf of the company tbat they had 
made heavy losses, but that they were entering on a busy season, 
and if a little time were given them they would be able to mect the 
claims. His Lordship said an Official Receiver had been appointed 
by Mr. Justice Byrne, and the question was what should be done 
having regard to the special report of the Official Receiver. 
The object of the company was to carry on the business of 
importers and dealers in electric lamps. Tbe Official Receiver 
reported that the assets were very small, and they certainly did not 
amount to such a figure that his Lordship should be disposed to make 
a winding-up order except in particular circumstances, Gustav 
Doring and Paul Doring had been requested to produce accounts 
&nd books showing the position of the company, but that had not 
been done. In the absence of these books and accounts the Official 
Receiver was unable to express an opinion as to the matters 
arising out of the company's trading. So far as the company's 
affairs had been disclosed to him, the Official Receiver was of 
opinion that there were not any matters connected with the com- 

y or the management thereof that would make a winding-u 
order desirable for the purpose of such matters being investigated. 
The Official Receiver added that his information was, however, 
limited at the present time by the absence of the accounts and 
books. Proceeding, his Lordship said he would have hesitated 
to make a winding-up order, unless the petitioners were prepared 
to become responsible for costs in the event of the company’s assets 
becoming exhausted. He would make a compuleory winding-up 
order with the usual order as to costs, and he would limit the 
Official Receiver's powers in the first instance to enforcing a state- 
ment under Sec. 7 of the Companies Winding up Act, 1890, the 
petitioners undertaking that they would personally be responsible 
for the costs of the winding up thus limited should these not be 
covered by the company's assets. When the statement had been 
тое application could be made to the Judge for further 

опе, 

The first meetings of creditors and contributories of the British 
Power, Traction and Lighting Co., Ltd., of York, will be held at 
Carey Street, W.C., on March 4th. 

A meeting of the New Eiectric Light Syndicate will be held on 
March 26th at the Clock House, Arundel Street, Strand, to hear an 
account of the winding-up from Mr. J. G. Dalzell, the liquidator. 

A petition for winding up Desramaux’s Automatic Water Softener 
and Puriter is to be heard on February 19th. 

The Electric Royalties Syndicate is winding-up voluntarily, with 
Mr. W. H. Darvell of Grosvenor Mansions, Victoria Street, as 
liquidator. 

Notice is given of a first dividend of 13s. 4d. in the £ in the case 
of Harry South & Co., Ltd., of Garrick Street. 


Li 


Mesers. W. Blenkarn & G. E. Wright (Blenkarn & Wright, elec- 
trical engineera, 11, Queen Victoria Street, E C.), have dissolved 
partnership. Debts will ba attended to by W. Blenkarn. 

Messra. Т. Rigbye & W. Smith (Rigbye & Smith, electrical engi- 
neers and contractors, Southport and Birkdale) have dissolved part- 
nership. Mr. Rigbye attends to debte. 


Parliamentary.—The Deputy Chairman of the House of 
Commons bas reported that, in accordance with Standing Order 79, 
he bad conferred with the Chairman of Committees of the House of 
Lords for the purpose of determining in which House of Parliament 
the respective private Bills should be first considered, and they had 
determined that the following Bills, containing clauses of an elec- 
trical character, shall originate in the House of Lords:—4Antrim, 
Down, Armagh and Belfast Electric Power; Aston Manor Improve- 
ment; Birmingham Corporation; Birmingham District Tramways ; 
Bournemouth Corporation Tramways; Bradford Corporation ; 
Brighton Corporation; Carmartheoshire Electric Power; Chard 
Corporation Gas and Electricity; Chatham and District Light 
Railways; Cleveland and Durham County Electric Power; Dews- 
bury. Batley and Birstal Tramways; Dudley, Stourbridge and 
District Tramways; Exeter Corporation; Gosport, Fareham and 
Cosham Tramways; Hastings Tramwavs (extensions); Hove, 
Worthing and District Tramways; India-Rabb-r, Gutta-Percha, and 
Telegraph Works Co.; London, Brighton and South Coast Railway ; 
Macclesfield and District Electric Tramways; Manchester Corpora- 
tion; Manchester Southern Tramway» (Cheshire); Manchester 
Southern Tramways (Lancashire) ; Mid-Yorkshire Tramways; North 
Cheshire Tramways; Nottinghamsbire and Derbyshire Tramways ; 
Pontypridd Urban District Council; Poole and Dietrict Elec- 
tric tion; Preston and Horwich Tramways; Rochester 
Corporation Tramways; Salford Corporation ; Shropshire, 
Worcestershire and East Derbyshire Electric Power; Somerset 
and District Electric Power; South-Eastern and London, 
Chatham and Dover Railways; South Lancashire Tramways ; 
South Staffordshire Tramways; Sutton Coldfield Corporation ; 
Tynemouth and District Tramways; Wakefield. and District 
Tramways; West Bromwich Corporation ; Willesden Urban District 
Council ; and Worthing Corparation (Tramways). 

Scotch Bills.—The Chairman of Committees of the House of 
Lords, and the Chairman of Ways and Means in the House of 
Commons, have reported that the provisions of the following Scotch 
orders are of such a character that they ought to be dealt with by 
private Bills and not by provisional orders:—Fife Electric 
Power, and Part III. of the Hamilton, Motherwell and Wishaw 
Tramways Order. Тое inquiry, will, therefore, be before a Select 
Committee, the rame аз with English Bills. 

Chatham and District Light Railways (Tramwoys, Tramroads and 
Electrical Tower).— This Bill came before Mr. Campion on Monday 
for prcof of compliance with Standing Orders, when it was found 
that Standing Orders had been complied with in the case of the 
House of Commons, but not in the House of Lords, owing to the 
operation of the Standing Order which provides that all consents of 
local authorities must be obtained before January 18th. Although 
all the consente have been obtained, it was not accomplished by this 
date, and accordingly the Bill will have to go before the Standing 
Orders Committee, who will decide whether it shal] be allowed to 
proceed. The Standing Order referred to is a new one, and 
applies only to the House of Lords; it has resulted in several 
Bills this session being reported as ‘‘ non-compliant.” 


Trade Announcements. —The Electrical Transmission 
Co, of Hammersmith, have appointed sole agents as follows :— 
Manchester aod district, Mr. В. Rurton Edwards, 5, Cromford 
Court, Market Street, Manchester; Newcastle-on-Tyne and district, 
Mr. W. A. Chandler, Station Cbambers, 10, Neville Street, New- 
castle-on-Tyne ; Scotland, Messrs. Davidson & Steel, 74, York 
Street, Glasgow. 

Messrs. Н. H. Vivian & Co., Ltd., of 132, Upper Thames Street. 
E.C. are now making special hard-drawn brass rods, which will 
stand a breaking strain of 37 tons per equare inch, with an elongation 
of 5°25 per cent. 3 

The “ Emitevas” Electrical Fittings Co. have removed from 31 
to 37, Brooke Street, Holborn, E C. 


Embezzlement. — At Maidstone Assizes on Monday, 
Frank Edward Beeton, late secretary to the Dover Electricity Co., 
Ltd., was sentenced to three years’ penal servitude for making false 
entries in the account books of the company, thereby converting to 
his own use the sum of £900. 


For Sale.—An electric lighting plant lately working at 
Whitson Court, near Newport, Mon., is offered for sale by tender. 
Particulars can be obtained from Messrs. Newland Davis & Hunt, 19, 
Commercial Street, Newport. | 


Polyphase Electric Driving.—Messrs. T. Harding 
Charton & Co., of Atlas Works, Leeds, have recently discarded the 
gas engines by which their works were furmerly run, and have put 
down two-phase motors instead to do the work, the current being 
obtained from the Leeds Corporation supply mains. The motors 
are of Mesars Churton's own make, and are of various powers, con- 
structed for a two-phase 200-volt, 50 — service. The installation 
has proved very sucoessful, and the economy effected, already 
marked, is expected to, he atill further increased when the power is 
further sub-divided as is intended. 
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Information Wanted.—A correspondent wishes to know 
the name and address of the maker or supplier of Red Cross 
lubricant for commutators. 


Book Received. — “ Journal of the Institution of 
Electrica! Engineers." No. 159. February, 1903. London: E. and 
F. W. Spon, Ltd. 5s. 


ELECTRIC LIGHT AND POWER NOTES. 


Abingdon.—A sum of £50 is to be spent by the Cor- 
poration E.L. Committee in obtaining expert advice on the question 
of electric lighting for the borough. 


Benfieldside.— The U.D.C. has approached the Northern 


Counties Electricity Supply Co. with reference to the supply of 
electricity for lighting purposes to the town. 


Benwell.—The U.D.C. has decided to engage an expert 


to advise as to the best means of carrying out the Council's prov. 
order for electric lighting. 


Bilston.—The U.D.C. has decided to instal the electric 
light in the Town Hall, public offices, free library, the public 
market, the public baths, and the technical schools. 


Bradford.—As an outcome of statements of generating 
costs contained in the recent paper by Mr. Chattock, the city 
electrical engineer, before the Leeds Section of the Institution 
of Electrical Engineere, the Chamber of Trades has decided to 
approach the Electricity Committee for the purpose of obtaining 
a substantial reduction in the price of energy for lighting purposes. 


Brussels.--The Chambre Syndicale des Electriciens, of 
Brussels, is engaged upon the organisation of a permanent exhibition 
of electrical apparatus and motors. The plan to be adopted will be 
similar to tbat on which exhibitions for the popularisation of gas 
for heating and motive power are organised. 


Chester.—The electric light mains are to be extended for 
public and private lighting, at an estimated cost of £700. 


Derbyshire,—The local authorities and gas companies 
in the county bave guaranteed £2,000 for the purpose of opposing 
the Bill of the Electricity and Power Gas Co. 
owning gas works is to contribute £2 per million feet of gas made 
per annum. 


Dewsbury.—The new electric tramways started running 
for public service on 18th inst. 


Dumfries.—The T.C. has decided to approach Messrs. 
Crompton & Co. with a view to concluding an agreement with them 
for carrying out an electric lighting scheme. Messrs. Crompton bad 
offered to carry out the whole of the works at their own cost, to pay 
the Council £300 down, in order to defray the cost of obtaining 
the prov. order, and to make an annual payment to the town of 
£100 during the first seven years, £200 during the second seven 
years, and £300 for every year thereafter. Their charges for energy 
are to be restricted to 6d. per unit for private lighting, 24d. for 
street lamps, public offices and power, and 144. for tramway 
purposes. The Council is to have the option of purchasing the 
works at valuation at any time after the expiry of 15 years. 


Ebbw Vale.—The U. D. C. has appointed Mr. К. P. 
Wilson, of Westminster, as electrical engineer for five years at 
4200 per annum, and has resolved to make application to the L.G B. 
for permission to borrow £10,000 for an electrical scheme. 


Exmouth.—The B. of T. has approved of the E.L. 
contract entered into bv the U.D.C. with Messrs. Crompton & Co., 
who will pay the Council £300 down and £50 per annum. 


Сегтапу.—І6 is reported that the Allgemeine Electri- 
citiits Gesellschaft, of Berlin, is preparing plans for the establish- 
ment of a large central station at Wittgensdorf, Saxony, to supply 
current for lighting and power purposes to the small towns in the 
district. 


Gillingham.—The Royal Engineers’ Mess has asked 
the U.D.C. to uote for a supply of 18,000 units per annum. 

The U.D.C. has accepted tenders for the supply of machinery at 
its electric light works at New Brompton. It was decided to 
apply to the Prudential Assurance Co. for a further advance of 
410,000 for extensions. 


Glasgow.—The E. L. Committee has decided on extensions 
to ita distributing system, at an jestimated cost of £1,223. It is 
proposed to erect workshops, stores and offices in connection with 
Port Dundas station at an estimated cost of £6,240. 

A claim has been made against the Electricity Committee by 
Mrs. Margaret Cooper for £1,037 11s. 5d. for damage alleged to 


ach local authority 


have been sustained through a fire, which occurred in premises 
occupied by her. The Committee has repudiated the claim. 

It is reported that the electricity revenue ia Glasgow up to Feb- 
тпагу was: 1902—3, £71,058, an increase of £9,343, as compared 
with the corresponding period of 1901—2. 


The Hague.—The engineer Singels, who was requested 
some time ago to inquire into the matter of an electric power 
station for The Hague, proposes the construction of a station 
capable of furnishing current sufficient for 54,500 lamps imme- 
diately and 115,000 lamps later on. The cable system would 
embrace a length of 135 kilometres, and would comprise 66 sub- 
stations with 72 transformers. In addition to lighting, the power 
would also be used for traction purposes. The purchase of the 
old system belonging to Siemens & Halske is not recommended 
by Mr. Singels. The cost of installation is estimated at 2,540,000 
florins. The station could be combined with the refuse destructor 
of the town. The reporter advises that foreign firms be invited to 
submit tenders, but suggests that preference be given to boilers and 
steam engines of home manufacture. 


Hanley.—The T.C. on February 18th decided to peti- 
tion against the Bill of the North-Western Electricity Co., for the 
purpose of obtaining a Jocus standi. 


Hebden Bridge.—At a public meeting held on February 
18th a strong feeling was expressed that the U.D.C. should accept 
the offer of Halifax Corporation to supply energy in bulk at 1jd. 
per unit from 6 a m. to 4 p.m., and at 24d. per unit after the latter 
hour. 


Hudderstield.—The Electricity Committee has presented 
accounts which show that the inoome bas amounted to £23,159, as 
against £20,574 in the previous year, and that there is a surplus, 
after amouats for interest and sinking funds bave been deducted, 
of £2,945, as against a surplus last year of £2,561. 


italy.—The municipality of Venice has granted a con- 
cession for the supply of electrical energy in the town, to an 
Italian company with a capital of 6,000,000 fr. (£240,000), which 
has been formed to utilise water power in Venetia. Extensive 
werks are in progress at a point 56 miles distant, and will probably 
be completed in about two years, when some 6,000 HP. could 
be supplied to Venice. It the various bydro-electrical power 
schemes are successful, it is thought that Italy will become to a 
great extent independent of foreign coal supplies for her 
industries. 


Lancaster.—A L. G. B. inquiry has been held into the 
application of the Corporation to borrow £25,000 for electric 
lighting purposes, an additional £10,000 being authorised under 
the local Tramways Act. The total cost of the worke has been 
about £70,000; electricity will be generated for lighting and 
tramway purposes, being sold to the Tramways Committee at 2d. 
per unit. 


Liverpool.—The Electric Power and Lighting Committee 
has adopted a resolution approving the city electrical engineer's 
report, recommending that the minimum annual sum to be paid by 
consumers should be based on a consumption equivalent to 50 hours 

quarter of the maximum demanded supply. Other resolutions 
d by the committee are the following: —“ That the price for 
electrical energy for lighting in the Allerton, Woolton and Child- 
wall district ba reduced as from the end of the present quarter to 
4) per unit," and “ that the price for electrical energy to be charged 
to the Tramway Department for tbe current year be at the rate of 
1°05d per unit, subject to an addition at the rate of 5 per cent. for 
each 1s. per ton paid for coal in excess of 6s. per ton. 


Llandudno.— The gross profit on the electricity works 
for last year was £2,882, an increase of £688. 

At the last meeting of the U. D.C. letters were read from the 
LG.B. sanctioning the borrowing by the Council of £1,025 for 


electric lighting purposes. 


London.—SovTHwARK.—The Borough Council has 
received a communication from the County of Londoa and Brush 
Provincial Electric Lighting Co., Ltd., asking for information with 
a view to tendering for a proposed supply of electricity ia bulk in 
the Council's district as a stand-by for its generating station. The 
matter was referred to the Blectric Light Committee. 

The borough engineer reported that the L.C.C was about to pro- 
ceed with the laying of electric mains in the district, in the 
majority of cases under tbe footways. It was resolved to inform 
the L. C. C. that the Borough Council, in order to avoid disturbance 
to the footpaths, would require the ducts to be laid between tbe 
tramway rails. 

MABYLEBONB —On Tuesday the Lighting Committee issued its 
report upon the terms of the umpire’s award in tbe recent arbitra- 
tion proceedings. The recommendations to the Council are (1) that 
application be made to the L. C. C. for sanction to the borrowing of 
£1,274,000, the amount of the award of the arbitrators; (2) that 
the expenditure be authorised during the next two years of 
£400,000, exclusive of the cost of site, for the purpose of erecting 
а generating station and purchasing the necessary plant and 
machinery, and for the finishing of the conversion to a continuous 
current supply of the districts not yet completed by the Metro- 
politan Electric Supply Co. ; (3) that the L.C.C. be asked to sanction 
the borrowing of this £400,000 ; (4) that the Lighting Committee 
be authorised to agree with the Metropolitan Electric Supply Oo., 
Ltd., as to the carrying-on of the electric lighting ng іл 
the borough until such time as the Council has its own generatiug 
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station ; (5) that Mr. Aithur Wright be appointed electrical manager 
and consulting engineer. Г 

PoPLAR.—This week the Electricity Committee authorised the 
purchase of two air compressors, one for the electricity works, 
Glaucus Street, and one for the transformer house, Isle of Dogs, for 
the purpose of driving copper dust from the armature windings, at a 
cost of £165. 

HaACKNBY.—At this week's meeting of the E.L. Committee it was 
reported that Mr. R. Hammond, tbe consulting engineer, had offered, 
without prejudice, that, in respect of all future extensions of maine, 
meters, publio lighting and apparatus comprised in the distributing 
system, the final 1 per cent. due to him on completion be waived, 
thus making the fee on the whole of the distributing work equivalent 
to 4 per cent, in place of 5 per cent, as under the agreement. 
The Committee passed a motion in favour of the acceptance of this 
offer. 

BrzPEEY.—The M.B.C. bas considered the question of reducing 
the charge for electricity used for motive purposes only. The present 
charges are 3d. per unit for the first hour and 14. per unit after- 
wards, exoept in cases where the consumer to allow the 
supply to be cut off between the hours of suneet and 10 o'clock p. m., 
when the charge is ld. per unit. TLe Council has resolved to 
reduce the charge for motive power at 480 volte to 2d. per unit if 
the consumer does not use the current more than seven hours a day, 
or as an alternative 8d. per unit for the first hour and 1d. per unit 
afterwards, where the current is used for more than seven houre a 
day, this rate not to alter the above-mentioned special rate of 1d. 
per unit. | 


Longton.—Tbhe T.C. on February 19th resolved to 
oppose the Bill of the North-Western Electricity Co. The Council 
owns both gas and electricity works in the town. 


Neweastle-on-Tyne.— At a meeting of the Lighting 
Committee on the 17th iust. the question of extending the electric 
lighting for the public streets was further considered. It is stated 
thattbe figures laid before the Committee showed that it would 
take 660 additional arc lamps to complete the lighting of the tram- 
way routes; this would mean a cost of about £12,000 per 
annum, while the arc lamps would displace 926 gas lamps, costing 
£2,384 per annum. The Committee thought that the cost was too 
great to be entertained, and decided not to extend the electric 
lighting at present. At a meeting of the Watch Committee held 
on tbe 20th inst., a small Committee was appointed to wait on the 
Tramways Committee, to see if the latter would give more favour- 
able terms for electricity used for public lighting. The Lighting 
Committee has aleo expressed the opinion that the Tramways 
Committee ought to charge less for electrical energy tban at 
present. 


Newfield.—The Parish Council has approached the 
owners of the Newfleld Colliery, who have installed the electric 
light at their works, with a view to current being supplied for public 
lighting purposes. 


Pateley Bridge.—4^ public meeting has been held to con- 
sider the scheme for the electric lighting of the township, sub- 
mitted by the Electric Light Power ard Hiring Co., of Haslingden, 
Manchester. A local company with a capital of from £3,000 to 
£4,000 is suggested, but no definite decision was come to. | 


Portsmouth.—At the last meeting of the T.C. the E. L. 
Committee reported the resignation of Mr. Price, superintendent of 
the electric light works, and that a sub-committee had been 
appointed to go into and consider the work of the staff at the 
station, and report to the full committee. It was decided that 
electricity should be eupplied the Royal Seamen and Marines’ 
Orpban Home at 4d. per unit, the same price as is charged to the 
Royal Portemouth Hospital. 


Sheffield.—The T.C. has consented to receive a deputa- 
tion from the Electrical Contractors’ Association, with reference to 
the powers sought by the Corporation to trade in electrical 
fittinge, &c. | 


Spain.—A concession has been granted by the Spanish 
Government to put down a plant to utilise the water power of the 
River Limia, at Pedregal (province of Orense), in the generation of 
electrical energy for lighting and power purposes. 


Stewartstown, Co. Тугопе, — The people of this town 


are thinking of an electric lighting scheme in lieu of the gasworks, 
which are about to be closed. 


Strood.— An electric welding plant ів to be fitted up at 
the new steel works of the Medway Steel Co. In the power station 


there are two 35-kw. generators, and all the machinery will be 
electrically -Ariven. 


Talgarth.—A scheme drawn up by Mr. J. Herbert 
Edwards, of Messrs. Edwards & Armstrong, Cardiff, for the 


lighting of the district has been adopted, and is being proceeded 
with by the above firm. 


Wallsend,—At a special meeting of the T.C. on 


Monday, it was decided to petition against the Bill promoted b 
the Newcastle Electric Supply Co. й d 


Wellington (Salop).—The U. D. C. on February 18th 


decided to apply to the B. of T. for an extension of the time within 


which the Council's prov. order is to be put in force. 


, 


ELECTRIC TRACTION NOTES. 


Aberavon. — Messrs. ` Bremner & Smith, electrical. 
engineers, London, are going to apply for Parliamentary powers to 
lay down an electric tramway to the beach. ` 


Aston Manor.—Sir Frederick Bramwell, the umpire 
appointed to arbitrate between the U.D.C. and the Birmingham 
and Ast n Tramway Co. relative to the purchase of tbat portion of 
the tramway within the town, has made his award. For one por- 
tion, including all the engines, depôt, and material, be awards 
£39,011, and for the transfer of the lines on the Gravelly Hill route, 
which did not fall into possession until 1905, he awards £22,164, 
a total of £61,175. The company asked £80,000, and the Council 
offered £50,000. | К; 


Batley.—The B.E.T. Co. having abandoned the Datley 
tramway scheme, the T.C. has decided to equip and work the lines. 


Beckenham.—The poll of the ratepayers being во over- 


whelmingly in favour of the electric lighting and tramway scheme, 


the U.D.C. has decided to proceed with the promotion of a Bill in 
Parliament for that purpose. 


Berlin.—Since the beginning of the year animal traction 


bas completely disappeared from the Berlin tramways, and is super- 


seded everywhere by electric traction. The transformation of the 
lines commenced nearly ten years ago. There are no less than 
1,287 motor-cars in use, and 1,282 supplementary cars. The total 
staff of the company comprises 7,700 employés But already the 
present exigencies of traffic demand further facilities. It is 
propored to construct an underground line from the north to the 
south of the town, and a Bavarian company has presented a project 


for the construction of an overhead line also connecting the north 
and south of the town. 


Birmingham.—By a majority, the Corporation Tram- 
ways Committee has recommended the T.C. to graut a new lease of 
the electric tramways to the B E.T. Co., the latter to guarantee psy- 
ment to the Corporation of an increasing percentage of gross 
receipts, with a substantial reduction of fares. This will come 
before the Council early in March. 

The arrangement recommended by the Committee is, that the 
В.Е.Т. Co. should have a lease of the whole lines, and others to be 
constructed, for 21 years from July 1st, plus three years for recon- 
struction and depreciation. During the first three years, the recon- 
struction period, the Corporation is to receive £12,000 in lieu of 
rent, with a rebate of 5 per cent. if the gross receipts fall below 
last year’s average. After the three years until 1911, the Corpora- 
tion is to receive 74 per cent. on the gross receipts, with a minimum 
of £21,000 per year, and from 1911 to the end of the lease, 15 per 
cent, oc а minimum of £33,000. 


, Blaekpool.—Because one of its tramcar lifeguards—of 


the " mat” type—failed to rescue a child two years of age, and во 


dragged her as to allow tbe wheel to pass over her foot, practically 
severing it from her body, the Corporation has been ordered by the 
Court to pay the father £350, or £50 more than he claimed. It was 
atated during the hearing tbat the B. of T. had 1006 ago condemned 


the mat guard. 


Bournemouth.— After some hours' deliberation the 
T.C., on February 18th, deferred for three months tbe question of 
granting an honorarium of £1,000 tothe surveyor, for services ren- 
dered as engineer to the electric tramways scheme, | 


Bromley.—The Council has decided to take a poll of 
the ratepayers on the tramway question. 


Cardiff.— Mr. Ellis has estimated that £53,434 will be 
required during the coming 12 months, chiefly for plant for electric 
lighting purposes. Reports have been prepared by the Town Clerk 
(Mr. J. L. Wheatley) and Mr. Arthnr Ellis (electrical engineer) on 


. the position of the Corporation in the matter of the Penarth, Grange, 


and Splott tramway routes. The estimated cost of the Penarth route 
(exclusive of electrical equipment) would be:—From St. Mary 
Street to Corporation Road (double and interlacing), £8,770 4s. 2d. ; 


from Corporation Road to York Place (double), £9,278 128. Id.; 


total, £18,048 10s. 3d. 

Reporting ou the reconstruction of the Grange aud Splott routes, 
Mr. Ellis suggested that there sbould be two sections, with the 
Monument as the most convenient terminus fur both. He would 
not recommend the reconstruction of tbat section between the 
junction of Penarth Road and Clare Road aod the Monument, 
inasmuch as they would be compelled to use single-decked cars, 
which, whilst costing as much as the double-decked ty pe to purchase, 
carried only half tbe number of passengers, and cost just as much 
to work as the double-deckers, Other reasons are given for 
abandoning the section named. He did not think they need fear 
any opposition from an outside source by running cars from Penarth 
to Cardiff. He would recommend reconstructing the length of 
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the line in Clare Road to the terminus in Clive Street. With 
regard to the Splott route, he would like to be able to use double- 
deck cars, but he could not but recommend the reconstruction of the 
line along Adam Street and Bute Terrace, which would need single- 
deck combination cars. The estimated cost of the alternative 
routes (exclusive of electrical equipment) would be, double and 
interlacing, £9,591 138. 1d., circular route, £8,946 6s. Od. 

Mr. Ellis also reported that during the month of January the 
total units generated amounted to 386,071, as against 336,137 for 
December, 271,454 for November, and 237,732 for October. He, 
therefore, anticipated that for the 12 months ending March 31st, 
1904, the total output of the Roath power station would amount to 
at least 6,002,000 unite, and it would rank amongst the largest power 
stations in the country. The costs of generation showed a reduc- 
tion for January over previous months, viz.: January, ‘55d. per 
unit; December, 58d.; November, 63d. 


Chatham.— The Parliamentary Committee of the Kent 
. County Council has recommended the Council as the road authority 


to give its consent to the proposed extensions of the Chatham and 


District Light Railways Co.s tramway lines from Chatham to 
Maidstone, Gravesend, and Rainham, on certain conditions. 


Coatbridge,—On 23rd inst. the first practical step was 
taken in connection with the Coatbridge and Airdrie tramways 
when the contractors began the opening up of the streets. 


Cork.—The Cork Electric Tramways and Electric 
Lighting Co., Ltd., proposes to enlarge its power-house to cope 
with the increased demand for power in the city by the 
Lee. The large influx of visitors to the Exhibition last year 
greatly increased the demand on their power, and it is expected 
that the Exhibition, which is to take place this year, will again do 
much for the tramways and lighting. The company is, however, 
determined to be prepared for all emergencies. 


Durban (Natal).—At the Town Council meeting held 
here on January 27th, an interim report by the borough engineer 
showed that the actual expenditure upon the construction of the 
electric trams to date was £232,182. On the basis of the original 
estimate, and adding the percentage of increase in the installation, 
the cost per mile has been nearly £12,000, as against £10,000 
originally estimated. This 20 per cent. increase he does not con- 
sider high, considering the abnormal conditions which have pre- 
vailed during the last three years іп the price of materials and the 
increased cost of labour. On the scheme first laid down the 
revenue was estimated at £34,000 per annum, while to-day it is fast 
approaching £100,000. 

The conductors and motor-men employed on the tramways are 
agitating for & reduction of hours and an increase of pay. At 
present the motor-men receive 10d. per hour for the first three 
months' engagement, 11d. per hour for the second three months, 
and 1s. after six months’ experience. They ask for a uniform nine 
hours’ day, time and a half for overtime, and double time on Sun- 
days and holidays. The management estimate this as a 50 per 
cent. increase, and point out that the men are already paid at a 
higher rate than elsewhere in South Africa, and also have uniforms 
free 


The Council has passed the following resolution with reference 
to Indians and natives riding on trams:—“ That in future, and 
until further notice, Indians and natives will on no account be per- 
mitted to ride on trams, except the better class of Indian traders of 
cleanly appearance, and decent Kaftir boys and girls in domestic 
service, when accompanied by their masters or mistresses." 


Hammersmith, City and North London Railway. 
—Last Friday's London Gazette contains a full notice of the Parlia- 
mentary application which is being made by the promoters of the 
Hammersmith, City, and North-East London Electric Railway. 


Lees.—As the result of an interview with the Oldham 
Tramways Committee, the Council has got this authority to under- 
take the completion of the tramway section from Leesbrook to 
County End, в. The Oldham Corporation has power to supply 
electricity to Lees to work the tramways, and if the present Bill 
which the Corporation is promoting passes, it will be abie also to 
supply Lees with electricity for lighting purposes as well. The 
tramway may be completed in two months. 


Liverpool.—The second annual report upon the working 
of the electric tramways, prepared by Mr. C. R. Bellamy, general 
manager of the tramways, was submitted to the Tramways Com- 
mittee on Friday last. After dealing with certain of the routes, 
the report speaks of the action of the plough guard with which most 
of the Liverpool cars are now provided. A list of 21 cases is given 
where persons who had actually got under the platform of moving 
cars had been pushed clear by the plough guard, and received only 
minor injuries. Eight fatalities occurred, viz. :—T wo to passengers, 
four pedestrians, one cyclist, and one linesman; but these, when 
worked out by the total number of passengers carried, show only 
one fatality to every 13,607,000 passengers. The number of per- 
sonal accidents decreased by 2 05 per cent., and collisions by nearly 
4 per cent., while the mileage hasincreased by 7:5 per cent. over 1901. 
On the railways of the United Kingdom the ratio of fatalities to 
passengers carried was one in 895,878, so that the safety of the elec- 
tric car travelling public in Liverpool is 15 or 16 times as great. 
Particulars are given respecting the various establishments under 
the management of the committee, including the Lambeth Road 


works, where nearly 400 men are employed. During the year 3,595 


cars were sent int» these works for alterations and repairs, “ show- 
ing that each car on the average ran for 3,306 miles before requiring 
attention." 

Daring the year the total number of emergency calls in connec- 
tion with the overhead equipment was 1,015, as against 2,320 in 
1901. The cost of maintaining and renewing this equipment was 
£6,233, a decrease of 30:47 as compared with 1901. The total 
number of passengers carried during 1902 was 109,335,585, and 
the receipts were £506,728. The total mileage run was 11,790;815, 
and the total number of cars was 488. These figures show an 
increase over 1901 of 8'1 per cent. passengers, 7:5 per cent. mileage, 
and 8'2 per cent. receipts. The average receipts per mile were 
10:34d., and per journey 7s. 4d. The football cars, however, earned 
12'494. per mile, although only an average of 5s. 23d. per journey. 
The number of cars arriving at and leaving the Pierhead on the 


‘different routes in the busy season is 5,550 per day, South Castle 


Street 1,070, and Old Haymarket 732, representing a total of 7,352 
cars running in and out of the city per day. 

The staff, on December 31et last, totalled 2,301. The electrical 
energy shows an increased cost of 84d. per mile, salaries are а small 
fraction higher, maintenance and renewal of cars is 770d. per mile, 
against 855 in 1901, maintenance and renewal of lines is 287d., 
against 227d., equipment 127d., against ‘199d., the total working 
out at 6:884d. per mile, as against 6°780d. in 1901, and earnings of 
10:34d. per mile in 1902. Then interest and sinking fund require 
20894. per mile, making a total charge of 8 973d. per mile, as 
against 8 876d in 1901. The capital expenditure on tbe system 
has been £1,832,977 93. 11d., total revenue 1902, £517,035 5s., 
operating costs £339,810 19s. 8d., percentage of operating costs to 
total revenue 65 per cent.; gross profits £172,124 5s. 4d., percent- 
age of gross profits to capital expenditure 97 per cent. ; interest 
and sinking fund £102,627; balance £75,497 5s. 2d., of which 
£50,331 10s. 2d. goes to reserve, renewal and depreciation fund, and 
£25,165 158. to general rate account. The average fare per passen ; 
ger is 1`1114. {ће average length of penny stage 2} miles, and the 
total length of track 101 miles. 


Llanelly.—The T.C. on Friday decided to oppose the 
Tramways Bill of the South Wales Power Co., owing to the latter 
having refused to give the Council any protective clauses. 


L. C. C.—It is stated that the Prince of Wales bas pro- 


mised in the name of the Sovereign to inaugurate the London 
County Council's system of electric tramways in South London. 


Luton.—A town’s meeting has requested the Corporation 
to re-open negotiations with the tramway company whose Bill was 
recently effectually opposed by the Corporation. ; 


Manchester and Salford.—An arrangement for the 
working of the tramway trafic between Manchester and Salford 
bas at last been made without the matter being referred to the 
Board of Trade for arbitration. A mutually satisfactory agree- 
ment has been signed and ratified. The deadlock has existed for 
about 18 months. Consideration for running powers, in all cases, 
is to be à payment based on the net profits now earned. 


Metropolitan District Railway.—Mr..Perks, who pre- 
sided at the meeting of the company last week, said that the work 
of converting the railway from steam to electricity was being 
actively carried on under the supervieion of Mr. Chapman, their 
chief electrical engineer. That gentleman reported tbat progress 
was being made with the generating station at Chelsea. That 
power house was really the key of the whole situation. Imme- 
diately that was finished electrical trains could be run, and would be 
run, on the District Railway and allied lines. That work was being 
pushed on with the utmost possible speed, 650 men being employed 
upon it night and day. T'wo trains of seven coaches each were almost 
complete at the works, and the foundations had been commenced for 
several of the sub-stations. The bill for this work of electrification 
would be a heavy one. The engineer estimated that the outlay 
would be no less than £1,400,000, absolutely independently of the 
erection of the power house. Of this outlay, £300,000 represented 
the outlay on the road for cables, ducts, sub-stations, electrical 
equipment, and plant of all sorts. £600,000 represented the rolling 
stock which they would have to purchase. Since he became chair- 
man of the company and the board was reconetituted, and he 
thought to some extent strengthened, the stocks had increased in 
market value by £912,000. By an agreement with the Underground 
Electric Co. the District agreed to issue £500,000 ordinary stock at 
25; and £166,000 debenture stock, bearing 4 per cent. interest, was 
also issued, at par. Still, those two items together did not represent 
anything like the amount required. The company had power to 
issue £450,000 ordinary stock, for which they hoped to get a con- 
siderably better price, having regard to the fact that the quotation 
for that stock was now over 40, whereas at the date of the previous 
issue it was only 28. They also had power to issue £150,000 in 
additional debenture stock. The board would place as much of the 
ordinary stock with the Underground Electric Co. as they 
were дівроғеа to take, and the more of it they could induce 
them to take the better it would be for the compeny. 
They were about to take powers for fresh ordinary and 
debenture stock. Speaking on the subject of the Royal 
Commiesion, the chairman said that the County Council had 
appointed a committee to watch its interests, and the District would 
work in close union with the Metropolitan to present their case to 
the best advantage. The Commissioners would, no doubt, at an 
early stage, decide what was to be done with regard to Bills before 
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_ Parliament. The company had deep-level schemes in hand, and if 
the projects before Parliament were hung up, the board might 
advise the proprietors to temporarily suspend that portion of the 
Bill 


Neweastle-on-Tyne.—At a meeting of the Tramways 
Committee on 20th inst, the estimates for the forthcoming year 
were laid before the Committes. They were based entirely on the 
lines now open, and do not include either incoma or expenditure 
for those to be opened during the coming year. The income was 
estimated at £3,150 per week, or £163,800 per annum, which would 
be increased by other small items to £167,650. The expenditure 
was put down at £1,800 per week, or £93,600 for the year; the 
interest and redemption of capital was put down at £43,437, and, 
after deducting the estimated expenses from the incone, it was 
expected that there would be a balance of £29,914. A long die- 
cussion took place as to what amount should be put aside for depre- 
ciation and renewals. One proposal was that £21,000 should be 
given for that purpose, but this was contested, and £15,000 sug- 
gested. The voting was equal, but it is probable that the former 
sum will be eventually recommended to the Council for adoption. 


Tramway Statistics. — An important Parliamentary 
return has been published giving in many pages of tables, a mass of 
particulars respecting the whole of the tramways operating in the 
United Kingdom at June 30th, 1902. We extract two tables 


showing the totale :— 
TABLE SHOWING LENGTHS WORKED BY VARIOUS METHODS OF TRACTION. 
Method of traction. England | scotland. | Ireland. | Total. 

= ЕР Т 5 

M. CH. M. CH. M. CH. M. CH. 
Eleetric 691 49 89 77 89 12 870 58 
Steam E T ie 194 56 2 19 29 47 156 85 
Cable.. АР di as 8 3 17 5 — 25 8 
Gas motors .. «s és 9 51 — — 9 51 
Horse.. d as s B14 66 95 37 43 68 884 6 
Mixed ` 87 75 -> — 87 75 


1186 60 131 51 | 162 42 1.488 73 


— eee —— 


Total 


o 

Capital ex- Total ex- Length open for traffic. | og 

penditure | penditure F 

— on lines and on i у "rv | — 8 2 
works open] capita | ЕЕ 

{ог үа е Double. Single. | Total. 22 


lu 


— — — —— — —t— — - — — —— ——¼ i la et es Гёз лыш 


£ M. CH. | M. CH. | M. CH. 
* 18,910,467 | 580 8 | 305 32 | 885 40 118 


+ 12,651,800 272 58 | 826 60 | 598 38 116 


£ 
Tramways belonging to | 14,805,859 
Local Aathontles, a 
Tramways belonging to | 10,850,677 
other than Local 
Authorities. 


Total, United Kingdom | 25,156,536 81,562,267 854 61 | 631 12 148818 | 233 


р 


* These figures include, in several cases, the amounts expended by the Lessees 
of Local Authorities on buildings and equipment for working the lines. 

+ These figures inelude cost of buildings and equipment in respect of certain 
Local Authorities' lines worked in conjunction with other lines. 


The passengers carried during the year were as follows :— 


England and Wales 1.082, 192,712 
Scotland ee ee ee ee ee ee 230,702,794 
Ireland ee ee ee oe $1,557,477 

1,39 1,452,988 


Та the full tables such information as capital authorised and 
expended, and length of line is given in part I.; part II. shows the 
gross receipts, working expenditure, and net receipts, passengers 
1 mos run, also numbers, engines, horses, and cars at 

ane 


Preston.—A syndicate has approached the T.C. with a 
view of leasing the eleetric tramways when constructed. It offers 
to m the Corporation 5 per cent on the cost of laying the rails, 
and a 9-inch pavement on each side, on а 50 years’ lease. The syndi- 
cale further offers to supply satisfactory overhead equipment and 
cars, which could be taken over by the Corporation at the end of 
the lease at a valuation. i 


Southampton.— The T.C. has applied to the B. of T. 


for sanction to borrow £5,950 for tramway extensions, and £835 for 
the electrical equipment of the Highfield route. 


Southend.—The T.C. has appointed Mr. Heenan аз 
electrical engineer of the tramways. Mr. Ward has resigned the 
appointment of tramways manager. 


Sunderland.—At the meeting of the Tramways Com- 
mittee on 19th inst., a statement of the estimated income and 
expenditure for the year ending March 31st, 1903, was laid before 
the Committee. The items of income were:—Traffic receipts, 
£59,240; bank interest and rents, £545; interest on investment of 
reserve fund, £103 13s. 3d.; and advertising, E135 —a total of 
£60,023 138. 3d. The expenditure is put down at £54,850, made 
up mainly as follows:— Electrical energy, £11,080; drivers’ and 
conductors’ wages, £10,300; management and office expenses, 
£1,600; inspectors, cleaners, and other staff, £5,000; rents, rates 
And taxes, £2,000; repairs and renewals, buildings, £100; cars, 
motors, and instrumenta, £1,850; track, rails, points and crossings, 
£4,300 ; overhead equipment, £840; interest, £7,900; sinking fund 


requirement, £7,300; other small items bring the total up to the 
sum mentioned, so that a balance is left of £5,173. The total 
revenne is about £2,700 more than in the previous year, but, as 
against this, the expenditure shows an increase of £4,543. The 
Committee proposes to hand over to the relief of the rates £5,000 
as against £7,000 devoted to that p last year. The increase 
of expenditure is chiefly due to increases in the bill for energy, 
£780; depreciation, repairs, &c., £1,340; rates, &c, £621; and 
interest and sinking fund, £1,802. | 

The Tramways Committee has decided to obtain a travelling 
crane for use at the Silksworth Row car shed to lift. disabled cars, 
&c. The Committee has also under consideration & scheme to have 
permanent signal boxes and lever-worked pointe. 


Swansea.—It has been arranged that a conference shall 
take place between the Electric Light Committee and representa- 
tives of the three surface contact companies. | 


Taff Vale.—The Taff Vale Railway, which traverses the 
whole artery of the Welsh coalfield in the eastern districts of 
Glamorganshire, is about to experiment on the practicability of 
electric traction on their railway on one of their branches at no 
distant date. If successful they will probably adopt it on the 
various other branches, and ultimately on the main line of the 
company's system. 


West Bromwich.—The section of the tramways between 
Carter’s Green and Hill Top, which has been reconstructed and 
electrically equipped, was formally opened for traffic on Thursday 
in last week. Two sections remain (о бе completed, these being 
Spon Lane and Bromford Lane. | 


-e 


TELEGRAPH AND TELEPHONE NOTES. 


Brussels—Metz Telephone.—The negotiations between 
the Belgian Administration and the Direction of Posts and Tele- 
graphs of Alsace-Lorraine for the establishment of a direct line of 
telephone between Metz and Brussels are advancing rapidly. 


Electric Railway Signalling.—The S/andard says that 
experiments were carried out the other day on a section of the 
French State Railway between Chénu and Chateau la Valliére, in 
the Sarthe Department, with a system of automatic electric signal- 
ling, destined, according to the claims of its inventor, to reduce the 
possibility of collision between railway trains to a minimum. The 
system is the invention of a Spanish engineer, Senor Basanta. It 
consists of the application of the telephone to railway trains. 
Upon each of the trains used a modified telephone receiver and 
transmitter is fitted. A shoe or trolley trails along a special wire 
which has to be fitted a'ong the track. As with the block system, 
the line is divided into sections, and at each section end, which may 
be a railway station or signal-box, there are fitted special telephone 
trangmitters and receivers. By these means it is possible for the 
persons in charge of either the signal-box or the station to at any 
moment enter into communication with the driver or guard of the 
train, or vice versá. If a second train gets on any section before the 
first train has left it, alarm bells ring upon both trains. One or 
both of the trains can then pull up, and a conversation as to the 
course to be adopted can be held between the two! Experts 
admitted that it was in g nious, and might be a useful adjunct to the 
block system; but owirg to the apparent delicacy of several of 
its principal parts, there were few who would admit that it was a 
system which could be depended upon alone. 


Somaliland Telegraphs. — Reuter's representative at 
Berbera says that telegraphic communication has been established 
to Burao, a distance of 85 miles. Onthe 15th inst. mischief-makers 
cut the telegraph line and pulled up the poles 20 miles from 
Berbera. ` 


The Steljes Type-printing Telegraph.—The Type- 
writing Telegraph Corporation, Ltd., of Queen Victoria Street, has 
received a command from the Minister of War for Austria, and its 
general manager has proceeded to Vienna, with a staff of engineers, 
to make demonstrations there, similar to those made at Berlin in 
October last. | 


Telegraphie Communication with Borneo.—We read 
in the Times that to-morrow, on the invitation of the directors of 
the Eastern Extension Telegraph Co., the Lord Mayor will attend a 
luncheon to be given on board their new cable ships, the Restorer 
and the Patrol, now at Gravesend. These are laden with a 


: cable to be laid between Celebes and Balikpapan, Borneo, for the 


Dutch Government. 
Trunk Telephone Messages at Night.—With a view to 


promoting & more extended use of the trunk wires during the night, 
the Postmaster-General has decided to allow a double period of 
conversation—4.e., six minutes—between 8 p.m. and 6 a.m. for the 
same fee as is charged for a single period of three minutes during 


the day. The new arrangement will come into operation on 
Mareh 1st. 


Wakefield Telephones.—The T.C. has abandoned the 
question of establishing municipal telephones for the city. 
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Telegraphic Interruptions and Repairs :— 


CABLES, 
Latakia-Cyprus ee bi m oe ee 
Trinidad-Demerara No. 1 we ee 
Dominica-Martinique .. oe ee ee 


St. Lucia-Martinique .. 5% se oo «„ Мау 7, 1902 ee 
Guadeloupe-Martinique „5 wi ae May 7, 1902 T 
St. Lucia-St. Vincent .. ss s as Nov. 18, 1902 ... А 


Martinique-Puerto Plata vx ss es e 
Guantanamo-Mole 8t. Nicholas  .. as .. Aug. 4,1902 .. ee 
Cayenne-Pinheiros o.. Aug. 18, 1902 .. oo 
Reissi-Issa-Reissi-Yemani ee oe ee ee Oct. 2, 1902 ee ee 
Cadiz-Teneriff .. A pa 4 24 


St. Jacques-Haiiphong.. Jan. 8, 1908 | 

Jamaica-Colon .. 22 ee Dec. 81, 1902 es 

Sitoebondo-Bandjermasin ё vx .. Jan. 26, 1903 ; 

Marseilles-Barcelona ee ee ee ae ee Jan. 28, 1908 ee Feb. 99. 
LANDLINES:—  — 

Route to Tientsin and Taku ria Helampo .. June 18, 1900 .. oe 


Wireless Telegraphy. — The Mexican Government is 
adopting wireless telegraphy across the Gulf of California, the 
receiving stations being respectively at Cape Haro, near Guaymas, 
Mexico, and Santa Rosalia, Lower California. 

In the Commons on 19th inst. Mr. Herbert Samuel asked the 
Postmaster-General whether facilities would be given to the public, 
through the General Post Office, for the transmission of mersages by 
wireless telegraphy to the Continent of America and elsewhere. 
Mr. Austen Chamberlain replied as follows:—" The effect of recent 
progess in the development of wireless telegraphy upon both the 
commercial and strategic interests of this country is now receiving 
the careful consideration of his Majesty's Government. І am also 
in communication with the Marconi Wireless Trlegraph Co. upon 
the subject of their relations with the Post Office. Iam not at 
present in a position to make any final statement upon the subject, 
but I have no doubt that it will be possible to secure for the public 
of this country the useof this method of communication when it is 
sufficiently developed for commercial purposer.” | 

Mr. Marconi was the guest of the Savage Club at the house dinner 
on Saturday last, Mr. J. Henniker-Heaton, M.P., presiding. Mr. 
Marconi, in response to the toast of his health, said that about six 
years ago the system with which his name was associated was worked 
for a distance of about two miles, which was then considered a 
wonderful achievement. In 1899 this system of trangmitting 
intelligence through space. was developed sufficiently to enable 
installations to be erected on both aides of the English Channel, 
and messages were sent between England and France. Atthattime 
great doubt existed whether the system was capable of furtber 
development or not. Those interested in the cable companies 
asserted that owing to the curvature of the earth it would be 
impossible to transmit wireless meseages for considerable distances, 
and that in order to do so between England and America it would 
be necessary to erect towers 200 miles high ! He had not, however, 
found this to be necessary, and communication had been established 
between Canada and England and between the United States and 
England with a height no greater than that used in 1899 across the 
Euglish Channel. His system had established communication with 
stations on both sides of the Atlantic, which communication not 
only was valuable to passengers, but in some instances had been 
serviceable to the safety of ships. The land stations on both sides 
of the Atlantic could be spoken for a distance of 200 miles, but he 
confidently hoped to increase that distance very considerably 
shortly. He felt bound to acknowledge the great encouragement 
King Edward had already given him. As early as 1898 his 
Majesty had lent him the Royal yacht Osborne for three weeks аё а 
time for his experiments. The British Government had to be very 
cautious what steps they took, as this subject was one affecting the 
whole Empire; he sympathised with that caution, but as half a 
Britisher himself, he should be sorry if the result of that policy 
was that every Continental nation should reap the advantages of 
this system of wireless communication before England. He 
sincerely hoped that their deliberations would come to a conclusion 
soon. 

A Press despatch from Rome, dated February 20th, says that on 
that day, the Italian Chamber passed the Bill for the construction of 
an extra powerful radio-telegraphic station on the Marconi system 
for the purpose of communicating with & similar station in a South 
American Republic and with the stations already existing and any 
others that may come into existence. Signor Galimberti, Minister 
of Posts and Telegraphs, stated that Signor Marconi intended to 
make the Italian radiographic station a centre for wireless telegraphic 
communications throughout the world. 

The Report of the French Budget Sub Committee on Posts and 
Telegraphs prepared by M. Marcel Sembat, and just issucd to 
Deputies, contains the following references to wireless tele- 
graphy :—" Wireless telegraphy has doubtless a great future, but 
no important improvement in this new system of transmission has 
been reported by the French administration. The means of ren- 
dering wireless messages, exchanged between various stations, 
independent of one another has not yet been found. It 
is sufficient for us in tbis connection to reproduce the 
conclusion of а recently-published work by two engi- 
neer officers, Commandant Boulanger and Captain Ferrié, 
who have specially interested themselves in this question. 
Communications by wireless telegraphy give no security, for, in the 
present conditions, a receiver cannot be protected against atmo- 
spheric intluences, nor against an energetic tranmission made even 
at aconsiderable distance, by a station other than that with which 
it is wished to correspond. It is impossible to forecast, at present, 
the means of remedying this iuconvenience. The applications of 
wireless telegraphy can only be limited, and they cannot replace 
the methods of communication employed up to the present in 
military telegraphy. The experiments which have been accom- 


plished by means of syntonised stations lead us to believe that 
syntonisation contributes towards augmenting the range of the 
apparatus, and weakens the foreign transmissions beyond a certain 
distance, without completely suppressing them. Progreas has therefore 
only taken place as regards the distances traversed. Ол the coast of 
France a range of 120 kilometres has been attained without syn- 
tonisation, and 250 kilometres with syntonisation. Thus it has 
been possible to establish communication between Belle-Isle and 
the point of La Courbre at the mouth of the Gironde. The distance 
between these two points is 250 kilometres. In the same way it 
has been possible to communicate from Villeneave St. George to 
Chablis, separated from the first point by 150 kilometres. Here the 
distance is less than in the preceding case. Nobody is ignorant 
of the fact that the exchange of wireless telegrams is more 
difficult on land than by sea, the smallest accident on 
land weakening the Hertzian waves. It has been remarked, in: 
а precise manner, that these waves are transmitted more distinctly 
if the transmitting station and the receiving station are placed 
before a sheet of water of some extent. Recently attempts have 
been made abroad to communicate over distances larger than those 
indicated above. Thus, for example, an attempt has been 
made to establish communication between the cruiser Carlo 
Alberto in the Mediterranean and the Marconi station at Poldhu, 
Cornwall. To sum up, it seems that the augmentation 
of the strength of the currents used will increase the range of 
transmission, but so long as the means of ensuring the secrecy of 
the correspondence exchanged remains undiscovered, and no 
remedy has been found for the difficulties arising from the super- 
position of signals and atmospheric disturbances, this means of 
transmission cannot supersede the means of transmission employed 
up to the present day. The first service which this new application 
of science can render in its present condition oonsists in the 
possible exchange of communications between the coast and 
vessels at sea, or neighbouring islands, or between the vessels 
themselves.“ | 

The Argentine Government proposes to establish Marconi wireless 
telegraph stations at Cape Virgenes and Ushuaia, in order to obtain 
advance news of the arrival of steamers. 

Signor Marconi had a private conference with the Postmaster- 
General on Tuesday. 

According to the Ji estminster Gazette of the 25th inst., the Lodge- 
Muirhead system of wireless telegraphy has recently passed 
through severe tests, with admirable results. The coherer is of a 
new type, self-decohering, and is used directly in conjunction with 
a siphon recorder. The transmitter requires only a comparatively 
short mast. Satisfactory trials have also been carried out at sea. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 14th. Twelve double-deck tramcars. 
See “ Official Notices” to-day. : 


Austria.— March 10th. As stated last week tenders are 
being invited by the Austrian State Railway authorities at Lemberg 
for complete plant for the electric lighting of the railway station 
at Lemberg. : 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See ''Official Notices " February 13th. 


Battersea.—March 2nd. Coal, stores, carbons and 
meters. See “Official Notices” February 13th. 


Battersea.— March 10th. Опе 300—350-Kw. steam 
dynamo, &c. Bee “ Official Notices” February 20th. 


Belgium.—March 5th. Tenders are being invited until 
March 5th by the municipal authorities of Ghent, for the сопсеввіол 
for the electric lighting of the town. Tenders are to be sent to 
L'Hotel de Vil'e, Ghent, whence particulars may be obtained. 


Belgium.—Tenders have just been invited for the con- 
cession for the public and private electric lighting cf the town of 
Lodelinsart. 


Bermondsey.— March 2nd. Carbons, electricity meters, 
indicators, fuses, oil, incandescent lamps, cables, stores, &c., for 
12 months. See Official Notices" Febrasary 13th. 


Bilston.—March: 16th. Wiring und fittings for public 
buildings. See Official Notices” February 20th. 


Brighton.—March 9th. Feeder. distributing and tele- 
phone cables. See ‘Official Notices " to-day. 


Bury.— February 27th. Tramway poles, overhead line, 
section boxes, &c. See Official Notices February 13th. 


Bury.— March 6th. Traction switchboard and 
accessories. See Official Notices February 20th. 


Chester.—February 28th. 150 electricity meters, See 
Official Notices February 13tb. 
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Darlington,—March 20th. Eight double-deck and eight 
il E tramcars, with equipment. See “ Official Notices” to- 

y. 

Edinburgh.—March 16th. Telephone installation at 
Clinton Mains Hospital. See Official Notices" to-day. | 


France.—March 5th. As stated last week the French 
Post and Telegraph authorities in Paris are inviting tenders for 
110 tons of bronze wire, and 1,500 tons of copper wire. 


Harrogate.—March 5th. 12-в.н.р. alternate current 
(single-phase) motor. See Official Notices ” to-day. 


Holyhead.—March 4th. A complete electric lighting 
plant for the U.D.C. See “ Official Notices " February 20th. 


Hornsey.—March 16th. Cables and stores. See 
“ Official Notices to-day. 


Koloszvar (Austro- Hungary). — March 10th. As 
already stated the Municipal authorities are prepured to consider 
tenders for the installation of an electric power station. 


I.. C. C. — March 17th. 200 tramcars, complete with 
trucks, motors, controllers, &c. (100 bogie and 100 single truck). 
Bee “ Official Notices" February 20th. 


L.C.C.—March 24th. Traction switchboards to be 
erected at Deptford. See “ Official Notices” to-day. 


Manchester.—March 5th. The Electricity Committee 
- wants tenders for wiring nine sub- stations. 


Plymouth.—March 15th. Meters, transformers and 
cables. See “ Official Notices " to-day. 


Portsmouth.—March 6th. Lancashire boilers, steel 
chimney, fan and engine for induced draught, piping, &c. See 
„Official Notices February 20th. 


Rhyl.—March 16th. Carbons and meters. See “ Offi- 
cial Notices ” to-day. 


St. Annes-on-Sea, — March 4th. Cables and exten- 
sions to induced draught plant. See “Official Notices” Feb. 20th. 


St. Pancras.— March 5. 200 arc lamp columns and 
200 arc lamps. See '' Official Notices to-day. | 


Salford.—March 14th. Cables, meters, fittings, car- 
bons, motors, conduits, stores, &., for 12 months. See Official 
Notices” to-day. 


Stockport.—February 28th. The Tramways Committee 


invites tenders for laying permanent way of the electric tramways. 


Sunderland. — February 27th. Surface condenser, 
induced draught fan, battery and booster, and piping. See “ Official 
Notices" February 6th. 


Suuderland.—March 27th. Annual supply of I.R. 
covered cables and stoneware casings; one fuel economiser. See 
„Official Notices to-day. 

Wakefield. — March 2nd. 
" Official Notices February 20th. 

Warrington.—March 4th. Water-tube boilers and pipe- 
work, two 750-Kw. steam dynamos, switchboard extensions. See 
“ Official Notices " February 6th. 

Wednesbury.—March 28th. Motor-generators, boosters, 
accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. fiee “ Official Notices to-day. 

Withington.— February 28th. U. D. C. wants tenders 


for electric lighting of sewage works. Mr. A. H. Mountain, 
engineer, Town Hall, West Didsbury. 


Feeders and conduit. See 


CLOSED. 


Bootle.—The Corporation has placed an order for Dialite 
cables with the St. Helens Cable Co. 


Bradford. — The Electricity Works Committee has 


decided to accept the tenders of Messrs. Musgrave, Ltd., of Bolton, 
for one 2,000-H.P. engine, and the tender of Messrs. Cole, Marchent 
апа Morley, Ltd., of Bradford, for another engine of similar power. 
The cost of the engines will be £7,000 each. 


Dartford.— The U.D.C. has accepted the tender of 
Messrs. 8. W. Gibson & Co., of Dartford, for the wiring of con- 
sumers' premises in the district. 


L. C. C. — The Highways Committee recommended the 
Council to accept tbe offer of Dick, Kerr & Co, to supply 20 ad- 
ditional cars for £11,200 for nee between Camberwel} Green via 


Camberwell New Road to Westminster and Blackfriars Bridges 
during the reconstruction of the lines between the Elephant and 
Camberwell Green. 


Maidstone.—Messrs. R. Carr. & Co. are to supply 1,300 
yards of cast-iron troughing required for the new extensions of the 
electricity gystem. 


Salford.—The tender of the Lancashire Dynamo and 
Motor Co., for two sets of reversible boosters has been accepted. 


Shoreditch.—The Borough Electricity Committee has 
accepted the tender of Messrs. Rowland Carr & Co. for cast-iron 
arc Jamp columns. 


Southampton.—The T.O. has accepted the tender of 
Messrs. Walter Scott, Ltd., for the supply of 320 tons of rails and 
fishplates for the Highfield and Old Portswood tramway extension. 


Wallasey.—The tender of the Lancashire Dynamo and 
Motor Oo., Ltd., for a 500-xw. set with Browett-Lindley engine has 
been accepted. 


Wellington (N.Z.).—Messrs. Macartney, McElroy and 
Co. have received the T.C.’s contract for the electric tramways at 
£115,000. It is also said that a British firm is to carry out the 


power station contract. | 


FORTHCOMING EVENTS. 


Friday, February 27th—At 3 p.m. Institution of Electrical 
Engineers (Students' Section). Visit to the Board of 
Trade Electrical Standards Laboratory. 

At8 p.m. Electro-Harmonic Concert (Ladies’ night). See 
* Notes ” columns. 

Baturday, February 28th.—The annual Corps dinner of the Electrical 
Engineer Volunteers at the Trocadero Restaurant has 
now been postponed. 

Monday, March 2nd.—At 7.30 p.m. Institution of Electrical Engi- 

| neers (Newcastle). Lecture by Mr. T. M'Clague on 
„Apparatus for X Ray and other High Tension Elec- 
tric Work." 

At 8 p.m. Society of Arts. Cantor Lecture No. 1, 
" Hertzian Wave Telegraphy in Theory and Practice," 
by Prof. J. A. Fleming. 

At 7.30 p.m. Society of Engineers. Royal United Ser-. 
vice Institution. Road Traffic in and near Large 
Cities,” by W. Worby Beaumont. 

Tuesday, March 3rd.—At 7.30 p.m. Institution of Electrical Engi- 
neers (Manchester) Owen's College. Paper by E. W. 
Cowan and L. Andrews on “The Arrangement and 
Control of Long-Distance Transmission Lines." 

At 8 p.m. Institution of Civil Engineers. Paper to be 
further discussed: Mechanical Handling of Mate- 
rial," by G. F. Zimmer. 

Wednesday, March 4th.—At 7.30 p.m.  Iustitution of Electrical 
Engineers (Students' Section).  ''Turbo-Generators 
for Central Stationd,“ by G. J. D. Scott. 

Thursday, March 5th.—At 8.30 p.m. Röntgen Society. Paper on 
“ Spark Phenomena,” by Е. Н. Glew. 

At 8 p.m. Civil and Mechanical Engineers' Society. 
Caxton Hall R. W. A. Brewer on Тһе Production 
of Power by means of Gas Producers and Engines.” 

Friday, March 6th.—At 7.15 p.m. Institution of Electrical Engi- 
neers (Manchester). Annual Dinner at Grand Hotel. 

At 7.45 p.m. B. E. T. Club Grand Bohemian Concert at 
the Freemasons’ Tavern, Gt. Queen Street, High 
Holborn, W.C. | 

At 8 p.m. Junior Institution of Engineers. Westminster 
Palace Hotel. Paper on Practical Notes on the Use 
and Maintenance of Electric Motors for Factory 
Work," by W. T. George. 

Saturday, March 7th.—At 7.30 p.m. Glasgow Technical College 
Scientific Society. J. Menmuir on Low Pressure 
Switch Gear.“ 

Monday, March 9th.—At 8 p.m. Institute of Marine Engineers. 
Paper on “Cylindrical Multitubülar Boilers,” by 
E. Nicholl. 

Tuesday, March 10th.—At 8 p.m. Institution of Electrical Engi- 
neers (Glasgow Section) Glesgow Royal Infirmary. 
Visit to the new Electrical Pavilion, and Demon- 
stration by Dr. John MacIntyre. 

Wednesday, March 11th.—At 7:30 p.m. Institution of Electrical 
Engineers (Birmingham). The University. 

At 8 p.m. Association of Engineers-in-charge. St. Bride 
Foundation Institute. ‘‘High Speed Engines,” by 
W. Crawford. 


Thursday, March 12th.— Students' Engineering and Metallurgical 


Society. Sheffield University. W. F. Mylan on 
„ Accumulato rs“ “““. | . 
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NOTES. 


The Air of the London Underground Railways.— 


A report has recently been issued by the Public Health Committee 


of the London County Council upon the chemical and bacteriological 
condition of the atmosphere in the Central London and South 
London electric railways. The highest proportion of carbon dioxide 
found in the C.L.R. was 147 volumes per 10,000 in a non-smoking 
carriage, and the smallest 9:6 volumes in an empty carriage; while 
on one occasion the lifts at Oxford Circus gave 15/2 volumes. 
About 78 per cent. of the samples tested contained more than 
twice as much carbon dioxide as the outside air, 66 per cent. con- 
taining more than 24 times ав much. Samples collected at midnight 
and before resumption of traffic indicate that the nocturnal ven- 
tilation of the tube is fairly satisfactory. At the London Bridge 
station of the City and South London Railway, 7°6 parts of carbon 
dioxide were met with; in an empty carriage, 141 parte; in an 
empty carri on the Metropolitan Railway between Edgware 
Road and Portland Road stations, 160; ditto between Baker 
Street and Gower Street, 28:8; in an empty carriage on the 
District Railway between Mansion House and Temple stations, 151 
parts per 10,000. Dr. Andrewes has bacteriologically examined 
12 samples taken from the C.L.R. He finds the air to contain on 
an av 13 times as many micro-organisms as the outside 
atmosphere; but the excess is made up of non-pathogenic sarciv: 
and allied species, specific disease-bearing organisms being absent. 
The passages and platforms of the C.L.R. are better in respect of 
bacterial impurity than the atmosphere, and there is a direct 
correspondence between the amount and concentration of human 
traffic and the number of organisms in the air. It would be 
interesting to hear Dr. Ciowes’s explanation of the higher pro- 
portion of carbon dioxide in a non-smoking carriage, if both 
“smoker” and “non-smoker” were tested when equally full of 
passengers. i 


Ethereal Dreams.—The Westminster (Gazette is of a 
guileless, trusting disposition, and has often been cruelly ill-used 
by enthusiastic: visionaries. We have seldom, however, seen our 
contemporary carried so far beyond the clouds as it was on Tuesday 
last. A Mr. Thomas H. Williams, A.M.LC.E., had been inter- 
viewed by one of the Westminster Peter Simples, whom he assured 
that he had “managed to collect etheric waves in sufficient 
quantity to enable з small motor to be operated without any 
other (sic) source of power.” The inventor, nevertheless, went 
on to state that the source of power in his experiments was a 
“ high-frequency alternating electric generator, from which the 
energy was discharged into space.” The model car was pro- 
vided with a collector, by means of which the etheric waves or 
rays were picked up.” Naturally, the inventor hinted that to 
demonstrate the commercial value of his invention would involve 
а greater outlay than he was prepared to meet—they all say that. 
'The conversation touched upon main line railway working, penny-in- 
the-slot motor-cars (the slot being carried on the car), aerial naviga- 
tion, the possible inconvenience of having the highways and byways 
of the country always “heavily charged with electricity," Tesla’s 
high frequency experiments, and other matters of grave import. 
Why did the inimitable F. C. G. miss the chance of depicting a 
motor-car with a pole 150 ft. high (suitably guyed) collecting 
" etheric force" at the top, and a slot collecting filthy lucre at the 
bottom ? 


Old Students’ Association Dinner.—A well-attended 
gathering of the old students of the Central Technical College, and 
their friends, took place on Friday last at the Trocadero, on the 
occasion of the fifth annual dinner of the Association, Prof. Unwin, 
Dean of the College, being in the chair. 

After the loyal toast had been duly honoured, Mr. J. Swinburne, 
President Inst.E.E., proposed the “ College and Staff,” referring to 
the value of a sound theoretical training for engineers, and to the 
vast amount of fundamental work, especially in electricity, which 
the present staff had done. Prof. Ayrton, in replying, drew 
attention to the valuable work done by old students, mentioning in 
particular the oscillograph. 

The Old Studerts’ Association was proposed by Prof. Unwin, 
who showed how old students of the College are now distributed 
all over the globe, and laid stress on the great value of the 

Association in keeping them in touch with one another. Mr. Н. A. 
Humphrey, one of the original students, in replying, stated that 
each subject he had studied at the Oollege had in its turn proved of 
the greatest value to him, and expressed his gratitude to the pro- 
fessors; while Dr. Williamson showed how valuable the spirit of 
research taught at the College was in afterlife, each piece of work 
which came to a scientific expert being in reality & piece of 
research. 

Dr. E. F. Armstrong, the secretary of the Association, reported on 
its present position, stating in particular that over 1,000 students 
had passed through the College, and that 300 students were at 
present attending the regular course. 

Dr. Sumpner, F.C.G.L, Principal of the Birmingham School of 
Technology, emphasised the importance of the connection of the 
College with the University of London, and Dr. Frank Heath, the 
Academic Registrar, replied. 


Business Automobiles. A lecture was delivered at the 
Automobile Club of America on January 27th, by Mr. Hayden 
Eames, of the Westinghouse automobile department, on progress in 
p introduction of business automobiles. In a summary the 
Electrical World saya that Mr. Eames has been in the closest aoptact 
with the art for several years past, and his utterances have an 
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authority of no slight weight. The electric vehicle was considered 
almost exclusively, and the statement was made that almost the 
only obstacle to the progress of the electric business vehicle was 
that many business men would not subject a motor vehicle to a test 


under theisame conditions of operation as their horse-drawn vehicles, 


but insisted upon unpractical requirements regarding mileage, 
&c. It was stated that careful experiments by a leading firm of 
makers of electrical vehicles which were made in New York City 
and the vicinity showed the most difficult route in the entire city, 
which, as operated by a local express company, required three 
wagons and 21 horses, to be 11 miles in extent, reaching from the 
Grand Central Station to a point in Brooklyn. This route could be 
covered by a single motor vehicle at much less expense, the annual 
saving being sufficient to pay for charging plant at both ends. 
Another interesting comparison was made from the actual results of 
а year's trial of an electric vehicle for express work in Pittsburg, 
where the annual expense was $1,998, as against $3,469.40 for horse 
service, showing an annual difference of $1,471.40. Mr. Eames also 
said he knew of two cases where large orders for electric vehicles 
had been given, one for 700, and the other for 200, neither of which 
could be filled. In moving а vote of thanks on behalf of the club, 
Mr. T. C. Martin expressed the conviction that the topic under con- 
sideration was one of the most important that automobilistes could 
discuss. "The bicycle had ceased altogether to be a luxury or a fad. 
It bad shrunk to the proportions of necessity, and was more or less a 
beast of burden. To-day saw the boom of the auto,“ but he believed 
that, while there was a larger future for the pleasure automobile 
than for the bicycle, the boom and the profits would shrink; and 
then, in time, automobile builders would find their largest oppor- 
tunity in business vehicles. Of this class he considered that the 
electric in cities had the brightest prospects, and as supplementing 
Mr. Eames's figures, he pointed out that the cost of electric service 
was always and steadily diminishing. In fact, about the only two 
things in the lsst two years that were cheaper in New York City were 
electric current from the Edison mains and the telephone service. 
As for gasoline, there was little reason to expect that to get cheaper, 
and he hardly thought steam was in the race at all. 


Technical Education in America,—The Principal of 
the Northampton Institute, London, Dr. R. Mullineux Walmsley, 
is being sent on a three months’ tour to the United States and 
Canada for the purpose of investigating the present position of 
technical education in those countries, and its bearings upon 
industrial production, in the subjects covered by the technological 


work of the Institute, but more especially in the engineering 
industries. 


London County Council— General Powers Bill.— 
We learn that the agitation of the London Electrical Coutractors’ 


Association against the proposals of the L.C.C. in their General 


Powers Bill is meeting with considerable support. The under- 
mentioned members of Parliament have intimated their opposition 
to the L.C.C. propoeals, and the list is being added to daily :— Earl 
Percy; The Rt. Hon. Lord Windsor, P.C.; The Rt. Hon. Lord 
Avebury, P.C.; Lord Claud Hamilton; Sir Wm. E. Tomlinson, 
Bart., M. P.; Sir A. Henderson, Bart, MP.; Sir Thos. Wrightson, 
Bart., M.P.; Sir Geo. Fardell, M.P.; Sir H. S. King, M.P.; The 
Hon. Alban G. H. Gibbs, M.P.; The Hon. Humphrey Sturt, M.P.; 
The Hon. Vicary Gibbs; M.P.; Col. Legge, M.P.; Major Banes, 
M.P.; Sir Fredk. Banbury, M.P.; Mr. Irwin Cox, M.P.; Lord 
Ebury; Major Kenneth R. Balfour, M.P.; Major Rasch, M.P.; 
Major Wyndham Quinn, M.P.; Capt. H. M. Jessel, M.P.; Capt. 
C. B. Balfour, M. P.; and Messrs. B. J. Cohen, M. P.; R. W. Perks, 
M. P.; E. M. Bousfield, M. P.; Alf. Baldwin, M. P.; E. Boulnois, 
M. P.; Walter Rothschild, M. P.; Evelyn Cecil, M. P.; E. Walter 
Greene, M. P.; A. G. Boscawen, M. P.; Henry Kimber, M. P.; D. J. 
Morgan, M. P.; E. A. P. Moon, M. P. 


Charing Cross and Strand Electricity Supply Cor- 
poration, Ltd. —On Saturday evening last the cricket club 
of this very pushing corporation held its annual Bohemian concert 
at the Freemasons’ Tavern, Great Queen Street, W.C. This is the 
second function of this kind, and proved a complete success. Mr. 
John Gatti (one of the corporation’s directors) was in the chair, and 
presided over a large and appreciative audience, about 450 being 
present. An excellent programme of music and comedy was dis- 
coursed, and the chairman presented the prizes gained during the 
last cricket season. In a speech sparkling with subdued wit and 
humour, he eulogised the organiser of the concert, and dwelt upon 
his indefatigable energies in having raised the club from penury to 
comparative afiluence, and on behalf of its members presented him 
with a silver cigarette case as a token of their esteem and good 
fellowship. Many kind wishes were expressed for the future of the 
club, and considerable support was promised for the forthcoming 
season. The secretary of the club will be pleased to receive any 
challenges from kindred teams at 60, St. Martin's Lane, W.C. 


Tramways and Light Railways Association.— Mr. 
L. A. Atherley-Jones, K.C., M.P., presided over the general meet- 
ing of this Association, held at Westminster on February 19th. In 
the report, the adoption of which the chairman moved, the Council 
expressed regret that no sensible progress had as yet been made in 
abating or removing thcse restrictions wbich prevented the free 
development of tramway enterprise. 'The membership of the 
Association had increased by 30 per cent. during the past year. Mr. 
W. M. Murphy, the vice-president, seconded the motion, which was 
adopted. The chairman alluded with regret to the retirement from 
the presidency of Sir Charles Rivers Wilson, who, he stated, had 
consented to remain a member of the Council. 
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London County Council.—The Council decided at the 
meeting on Tuesday to sanction the borrowing by tbe Islington 
B.C. of £895 for electric lighting purposes, and to advance £1,800 
to the West London District School managers for the electric 
lighting of the school at Ashford. 

It was decided to approve an estimate of £32,000 for the reoon- 
struction of the car sbeds at Camberwell to adapt them for electric 
tramcars, this amount covering the cost of the track work and 
electrical equipment inside the sheds; and to sanction an outlay of 
£21,100 for the erection of sub-stations and workshops at New Cross 
and CamberwelL 

The consideration was adjourned for a week of a report by the 
Highways Committee, which recommended the Council to approve 
an estimate of £278,800 for the construction of the tramways subway 
authorised between Southampton Row and the Victoria Em- 
bankment. 


Electric Power Developments in Switzerland.— Dr. 


R. Lorenz has contributed to a recent issue of the Zeits. f. 
Elektrochemie a review of the position of the electrical power 
generating stations and transmission lines in operation in Switzer- 
land at the end of 1901. This article is based upon a remarkable 
map drawn by Dr. Wyssling, of tbe Zurich Polytechnic, and 
printed and published by H. Kummerly & Frey, of Berne. The 
map measures 70 cm. x 50 cm., and in it the position of all the 
public and private generating stations and the transmission lines in 
operation in Switzerland at the date named above are marked in 
red. A reproduction of this map on a reduced scale is printed in 
the Zeits. f. Elektrochemie, containing Dr. Lorenz's article. The 
reproduction resembles nothing so much as a railway map of 
Central England, or the Eastern States of America, and it is a 
striking proof of ihe extent to which the natural resources of 
Switzerland are now being utilised for the benefit of the country. 
Doubtless in ten years’ time a map of the northern counties of this 
country constructed on the same plan will show a similar network 
of high-preesure transmission lines; but we prefer not to speculate 
as to what the corresponding map of Switzerland will then 
resemble. The total power available in the waterfalls of the 
country must be enormous, and at present not one-hundredth part 
of it is developed and utilised. / i 

As regards the total power at present developed, and the use 
made of it, the following aggregates are given by Dr. Lorenz :— 
Total Power Generated, 111,000 kw. Water Power, 97,600 xw. in 
public installations, 7,300 Kw. in private installations; Steam 
Power, 3,100 Kw. in public installations, 200 Kw. in private installa- 
tions; Gas and Oil, 2,700 kw. The power is utilised chiefly for 
motive power and lighting, 63 per cent. of the total generated being 
employed for these purposes; 13 per cent. is used for Electric 
Railways, and the remaining 24 per cent. in the Electro-chemical 
Industries. The more important installations of power for Electro- 
chemical purposes are stated by Dr. Lorenz to be the following :— 
Aluminium Industrie, Neuhausen, 4,000 H P.; Aluminium Ir dustrie, 
Rheinfelden, 7,000 н.р. ; Вос. d' Electrochemie, Vallorbes, 7, 300 H. P.; 
Soc. Anonyme Suisse Volta, 2,000 E..; Soc:été des Usines de 
Monthey, 2,000 H..; Gesell. f. El. Chemische Industrie. Bern, 
Thusis, Luterbach, 6,000 H..; Usines Electriques de Lonza, 
6,000 RH. r.; Carbid Fabrik Flums, 3,000 H..; Carbid Fabrik 
Gartnellan, 3,500 н.р. Dr. Lorenz states that these totals in many 
cases are the maximum power obtained during the epring-floode, and 
that the majority of the Carbide works are at present shut down, 
owing to tbe depression in the Calcium Carbide Industry. Electro- 
chemists and Electro-metallurgists with new processes, ready for 
trial on an industrial scale, should therefore betake themselves to 
Switzerland, where there ought to be little difficulty at present in 
obtaining the necessary supply of electric power at remarkably 
low rates. 


Morse's Prophecy.— The Electrical Review, New York, 
bas recently published extracts from a journal kept by Samuel 
Е. B. Morse, now possessed by Thomas A. Edison. · One of the 
letters printed in this journal contains the inventor's prophecy of 
trans-oceanic telegraphy written in 1843. In his position as super- 
intendent of electric magnetic telegraphs, Mr. Morse reported to the 
secretary of the U. S. Treasury the result of the experiment made 
with the prepared wire in one continuous line of 160 miles. He 
says :—'' Some careful experiments on the decomposing power at 
various distances were made from which the law of propulsion bas 
been deduced, verifying the results of Ohm and those which I made 
in the summer of 1842 and alluded to in my letter to the Hon. C. G. 
Firris, published in the House Report No. 17 of the last Congress. 
The practical inference from this law is that a telegraphic commu- 
nication on my plan may with certainty be established across the 
Atlantic! Startling as this may seem now, the time will come 
when this project will be realised. The wire is now in its last 
process of preparation for enclosing in the lead pipe, which will be 
commenced on Tuesday, the 15th inst." 


University College, London, Past Engineeriug 
Ntudents.— We understand from the hon. sec., Mr. P. T. J. Estler, 
of 25, Laurence Pountney Lane, E.C., that the seventh annual 
dinner takes place at the Criterion Restaurant or Thursday, March 
l2th, at 7.30 p.m. It is hoped that many old students whose 
addresses are not known to the secretary, and therefore have not 
received previous notification, will endeavour to be present at the 
annual dinner. Prof. J. D. Cormack will take the chair, and Dr. 
A. B. W. Kennedy, F.R S., has also promised to be present. The 
annual meetings of Past U.C.L. Students have always been very 
successful, and it is hoped that this notice will induce many to be 
present who have loet touch with their old fellow students. 


New Cut-out and Joint-box.—The following letter was 
too late for insertion in our Correspondence” columns :— 

" My attention has been called to the comments in your last 
issue on a new cut-out and joint-box manufactured under my 
patents by Mr. R. Falshaw, electrical engineer, of this town. 

“ I до not know what special qualifications and practical experi- 
ence your critic has which fit him for sing judgment on such 
devices, but his statements are so misleading and at variance with 
actual facts, that they are calculated to do serious and unmerited 
damage to Mr. F'alshaw's business. ; 

“ First, as to the cut-out. This has not been put upon the market 


until its utility and reliability have been thoroughly tested in every- 


day use for over 12 months, and of the hundreds in use aud at work 
under all possible conditions not one single fault or failure has 
occurred. 

“Тһе ‘Thackray washer’ method of maintaining the various 
parte exerts a continuous thrust on all the electrical connections of 
over 2 cwt., and the contacts cannot be impaired by vibration or 
other causes, as is 80 frequently the case with connections made 
under screw heads, while the surface bearing of the connections 
between the washers is at least 10 times that usually obtained 
under screw heads. This fact, and the heavy metallic parts used, 
render all these connections safe with any current up to 250 
amperes. I have yet to come across a cut-out box of the ordinary 
screw contact type which will stand such a heavy current without 
undue heating. 

“ Further, there is found to be no diffusion of considerable 
energy in practical work, as there is an unusual amount of 
insulating surface of porcelain provided between the live contacta, 
and the box is specially designed for filling up with insulating com- 
pound till the whole of the connections are buried therein, and 
the insulation is then safe for any pressure up to 2,000 volts. 

“ Your surmise that the fuses may be too near together and to the 
sides of the box’ is not correct, as the fuses have been blown, when 
under test on a dead-short circuit, at a pressure of 400 volte, and 
this when fitted with 1/30s. copper fuse wire. 

“ Your adverse comments on the joint box are equally unmerited. 
The first ‘possible bad joint’ has yet to be discovered, though 
many of these boxes have been on cables in wet ground for 
months. 

" Ag to the relative merits of bolts and nuts versus galvanised 
iron binding wire for binding the outer cast-iron cases together, 
every jointer knows that once a joint box is filled up solid with 
insulating compound, it is well-nigh impossible to separate the 
two halves of the outer casing without breaking them, unless the 
compound is first warmed by the application of a blow-pipe, or 
other means. Hence, when a box is jointed, filled and buried, 
neither bolts nor binding wire upon the outer casing is necessary. 

“Many a well-made electrical joint underground has ‘gone 
wrong’ because air has become imprisoned in the interior of the 
box during the process of pouring in the hot compound, thue 
preventing the said compound from entirely and effectually envelop- 
ing the connections. Again, joints have often proved faulty after 
being in use for varying periods, owing to the imperfect adhesion 
between the compound and the dirty lead tube with which the cable 
is covered. 

“ These two fertile sources of trouble in joints are impossible in 
the joint box which you so readily condemn, and it does not conform 
to your obvious suggestion that it is cheap and nasty.” 

“Believing as I do in your jvurnal’s reputation for fair play and 


` honesty of purpose, I ask that you will be good enough, in justice 


to myself and the manufacturer, to publish this letter in your next 
issue, 
“Gro. WILKINSON. 
" Harrogate, February 24th, 1903.” 


[We regret that our criticism should have left an impression of 
injustice or unfairness upon our correspondent, and we are glad to 
publish his statements as to the reliability of his out-out box 
during a 12 months’ test. We may point out that the margin 
between the possible and probable occasionally vanishes, with costly 
results, and it should be the aim of the designer to keep this margin 
а safe one—beyond the possibility of failure. In order to remedy 
any falseimpression as to the popularity of Mr. Wilkinson’s inven- 
tions, we shall be pleased to publish a statement of the number of 
boxes which have been sold and the period during which they have 
been in use at various towns. With reference to Mr. Wilkinson’s 
innuendoes as to the qualifications of our staff to appraise the 
merits of electrical appliances, it may interest him to learn that we 
have had practical experience in the working of some of the most 
important municipal supply and power transmission schemes in the 
kingdom. For the rest, Mr. Falshaw is surely capable of looking 
after his own business without the assistance of our corre- 
spondent.—Eps. Brec. HEYv.]! : : 


Institution of Electrical Engineers.—MascuESTER 
Sxoriox.— The following alterationg have been made in the dates 
of the papers to be read before this section :— 

Tuesday, March 3rd.—E. W. Cowan, M LE.E., and L. Andrews, 
M.I.E.E., " The Arrangement and Control of Long- Distance Trans- 
mission Lines." 

Tuesday, March 17th.—C. D. Taite, M.I.E.E., and R. S. Downe, 
A.M.I.E.E., "Comparison Between Steam and Electricity Driven 
Auxiliary Plants in Central Stations." 

Tuesday, April 21st.—A. Н. Gibbings, M. I. E. E., The Carriage 
of Goods on Electric Tramways” (with lantern illustrations). х 

The annual dinner will be held on Friday, March 6th. 


STUDENTS’ SECTION, —The visit to the London United Tramways 


Co., fixed for March 7th, has been postponed for the present. 
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Personal.—At the Midland Railway meeting the other 
day the chairman said that though Mr. W. Langdon had retired 
from the headship of the electrical department, he had been retained 
as consulting electrical engineer, and the work had been divided 
between the locomotive department and the way and works depart- 
ment. 

Mr. Joseph Chamberlain, late assistant manager of the Tunbridge 
Wells manicipal telephone department, has been presented by the 
staff with a solid silver cigarette case and match box. ; 

Mr. E. W. Winter has been elected as president of the Brooklyn 
Rapid Transit Co., to succeed Mr. J. L. Greatsinger. 

Last Saturday Mr. J. W. Ewart, on relinquishing his position as 
assistant manager of the arc lamp department of Messrs. Crompton, 
at Chelmsford, to take up a post in the Midlands, was presented by 
the foreman and workmen with a gold lever watch, suitably 
inscribed. 

Mr. G. L. Andrews, resident engineer to the Suaderland tram- 
ways, has resigned that position, as he has obtained a more lucrative 
position in Lisbon. 

Mr. John Tweedie has left the staff of the British Westinghouse 
Co., and taken an appointment with the London Exhibitions, Ltd., 
as chief electrical engineer. 


Static Electricity for Ore Dressing.—Mr. W. G. 
Bwart has recently described in the Engineering and Mining Journal 
a static electric ore separator, invented by Prof. L. I. Blake and 
Mr. L. N. Morscher, of Kansas. It has been found that most of the 
sulphides, and many of the other compounds of the valuable metals, 

ssess high conductivity, whereas the gangue of ап ore, quartz, 

ime, &., consists largely of non-conducting material. If, there- 
fore, crude crushed ore is brought into contact with a statically 
charged metallic surface, the good conductors are instantly repelled, 
while the bad conductors are not repelled until sufficient time has 
elapsed to allow them to be pulled out of their original path, and 
diverted into a separate compartment in the machine. Compounds 
of zinc, however, are exceptions to the above rule; so that, for 
example, an ore may be separated into a mixture of iron pyrites, 
copper pyrites, and galena in one receptacle, and ipto zinc blende 
in the other; or magnetic oxide and magnetic pyrites (of iron) may 
be separated from sinc sulphide, as long as the mineral is dry, and 
without the necessity for any preliminary roasting. The standard 
type of separator employed is a double one, 24 ft. long, 81 in. high, 
and 41 in. wide, constructed almost entirely of wood, and having but 
few wearing parte. It takes any material crushed to a mesh between 8 
and 200, its nominal capacity being from 12 to 15 tons per 24 hours 
when working on blende concentrates of 30 mesh. Naturally the 
capacity of the machine is largely dependent upon the mesh of the 
ore, coarse material passing through quickly, and “fines” going 
more slowly. It is not necessary, or even desirable, that the ore 
shall be closely sized, because the machine is built in duplicate to 
take the fine on one side and the coarse on the other. The 
separator consumes about L H.P., which includes the energy required 
to generate the static charge. The electrical apparatus has been 
devised by the same inventors ; it is built principally of metal, and 
includes no glass; it is self-exciting, and able to run continuously 
in the open air irrespective of weather, producing a voltage of 
10,000 to 20,000. A test was made in the machine on Joplin jig 
concentrates, which contained about 44 per cent. coarser tban 
20 mesh and 56 per cent. finer. It gave on analysis 49:2 per cent. 


of zinc, 962 per cent. of iron, and 2'28 per cent. of lead. 


Witbout sizing or roasting, the ore was run through at the rate 
of 1611 tons per 24 hours, and gave an iron concentrate con- 
taining 39:24 per cent. of iron, 8:89 per cent. of lead, and 3°60 
per cent. of zinc; and a clean zinc blende containing 60 69 per 
cent. of zinc, 2:03 per cent. of iron, and a trace of lead. The loss was 
1:57 per cent, but this included the samples taken for examina- 
tion. When the material was graded to 20 mesh, and the fine and 
coarse put through separately and afterwards mixed, the clean sinc 
product carried 61:81 per cent. of zinc. A sample of Colorado 
“black jack” run through without sizing at the rate of 12:83 tons per 
24 hours, gave an iron concentrate containing 35 14 per cent. of iron, 
9:05 per cent. of lead, aud 8:14 per cent. of zinc, and a zinc blende 
containing 51:18 per cent. of zinc, 8:80 per cent. of iron, and 0:60 
per cent. of lead; the original material testing zinc, 30:37 per cent.; 
1ron, 20:14 per cent.; lead, 4°60 per cent. The machine is not con- 
fined iu its action to ores of zinc. It is capable of separating most 
sulphides and arsenides, and some carbonates aud oxides from the 
gangue of silica or lime, in many instances the extraction being 
very high. This is particularly true of copper sulphide. A machine 
bas been in operation at the works of the Colorado Zinc Co. for 
some little time, and others are to be laid down there shortly. 


Lecture,—A lecture was delivered by Mr. Н. A. Jones, 
the manager of the Phenix Dynamo Co., Ltd., on Thursday last 
week, to the members of the Yorks. Automobile Club, at Bradford, 
on the subject of Electricity as Applied to Motor-Cars.” Elec- 
trical ignition was dealt with in some detail. 


International Fire Prevention Congress.—It has 
been decided to open this Congress on July 7th with a genera 
meeting, followed by sectional! meetings on July 8th and 9th. The 
Congress offices will be at 1, Waterloo Place, London, S.W., where 
particulars can be obtained from the hon. secretary. Those desiring 
to participate in the discussions or to present papers should make 
their applications before the end of March. 


Exhibition at Rhyl.— An electrical exhibition is to be 
held at the Rhyl Town Hall on March 11th, 12th and 13th, fee 
nur advertisement pages this week, 


The Commercial Purification of Water by Means 
of Ozone.—In connection with the description of the Wiesbaden- 
Schierstein Ozone Water Parification Works recently given in this 
journal (January 204, 1903), a paper by Prof. Proskauer and Dr. 
Schiider in the Zeitschrift für Hygiene und Infections Krankheiten 
(Vol. 42, 1903) is of interest, and also affords striking proof of the 
efficacy of the new process The method of test pursued was to 
artificially render water impure by adding large numbers of bacteria, 
and then to examine the same water after its passage through the 
sterilisation towers. The ozonised water was, however, not 
examined at once, as it was possible that the remaining bacteria 
would be in such small numbers, or so weakened in their capability of 
growthiby the ozonisation, as to be difficult of detection. The samples 
were, therefore, so treated that they became particularly favourable 
to the development and increase of the bacteria, by the addition of 
peptone and salt, and were left for 24 hours at a temperature of 37° C. 
Any bacteria, therefore, left by the ozone would enormously multiply 
and would be very easy to find. The experiments were all made 
under the ordinary running conditions of the plant at the Wiesbaden- 
Sohierstein works, and gave the result, identical with that obtained 
at the Martinikenfelder experimental plant of Biemens & Halske, 
that even with a water so impure as to be but seldom met with 
ordinarily, all germs which would render the water unfit for human 
use are killed. The conclusion is, therefore, justified that the ozone 
process, properly carried out on the commercial scale, can be relied 
upon to provide thoroughly sterilised water. Besides that at 
Wiesbaden-Schierstein, we understand Mesars. Siemens & Halske 
have supplied a similar plant to the town of Paderborn. 


Institution of Mechanical Engineers.—The annual 
meeting was held on Friday evening ; Mr. W. H. Maw, the president 
of the Institution, first occupied the chair. The secretary, Mr. 
Edgar Worthington, read the aunual report of the Council. After 
referring to honours conferred upon members, also the losses sus- 
tained by death, the report said that & further report of the Gas 
Engine Research Committee will be delayed until 4 large experi- 
mental gas engine has been erected. Prof. T. Hudson Beare is 
occupied in perfecting the apparatus for testing the value of the 
steam jacket. Prof. David S. Capper has completed his experi- 
ments upon jacketed and unjacketed steam-engine cylinders, and a 
report is almost completed. The question of standard flanges has 
received the attention of the Council, and has been discussed by 
members during the past session. Mr. Maw resigns the presidency 
of the Institution this year, and is succeeded by Mr. J. Hartley 
Wicksteed, of Leeds. 


Appointments Vacaut.—A mechanical and electrical 
engineer for tramways at Reading at £300; an engineer-in-charge 
for Paisley. Bee “ Official Notices " to-day. 


Electrical Standardising, Testing and Training 
Institution.—Prof. C. A. Carus- Wilson will commence & i 
course of lectures to the senior students of the above Institution 
upon Motor, Dynamo and Transformer Construction," on Monday 
next, March 2nd. 


The National Electrical Manufacturers’ Association. 
—The first annual general meeting of this Association was held at 
the Hotel Cecil, London, on January 28th, when matters of vety 
general interest to the Electrical Mauufacturers were brought 
forward, and it was generally shown that a satisfactory year's work 
had been done. The membersbip continued to increase, and it was 
generally felt that & good work had been done. 


To Electrical Contractors.—The annual meeting of 
the National Electrical Contractors' Association will be held at 
Anderton's Hotel, Fleet Street, on Monday, March 2nd, at 7 p.m. 
A petition which is to be lodged in Parliament will be there, for 
the signature of electrical contractors. 


Kircaldy Tramways.— The electric tramways system is 
to be publicly inaugurated to-morrow, Saturday. 


Bath Electric Lighting.—At an adjourned meeting of 
the Bath City Council, held at the Guildhall on the 19th inst, the 
recommendation of the Electrical Committee to borrow £50,000 for 
the purpose of reconstructing its electrical undertaking was rejected 
by 16 votes to 14; an amendment limiting the expenditure to 
£22,000 was also defeated. 


For Sale.—Messrs. Fuller, Horsey, Sons & Cassell are 
instructed to sell by tender the works, plant and machinery of the 
Ele-tro-Chemical Co., of St. Helens, Lancs. See advertisement 
pages to-day. 


Automobile Exhibition.—The Society of Motor Manu- 
facturers and Traders will hold its official exhibition of 1904 from 
February 18th to 24th. 


Yorkshire College Eogineering Society.—Mr. A. V. 
Coster read a paper before this Society on Monday evening last on 
the Modern Development of the Gas Engine.” 


New Zealand Water-Power.—The British Austra- 
lasian says that the Cabinet has decided to obtain two electrical 
experts, one from Switzerland, and the other from America, to 
report on the adaptability of the New Zealand rivers for water- 
power and electrical purposes. Й 


(Continued оп page 361.) 
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| THE WESTERN OHIO RAILWAY, U.S.A. 


ТнЕ Western Ohio Railway may be taken as typical of the 
kind of line common in America, and already attracting 
attention in this country, which, strictly speaking, is neither 
a tramway nor a railway, but something between the two, 
«ombining, to a great extent, the speed and length of the 


Е 


CAR ON BRIDGE OVER RAILROAD. 


railway, with the comparatively light construction of the 
tramway. The advantage: of such lines in districts which 
are not sufficiently populous to support an ordinary railway 
service are obvious. Single-car trains are run, and so a very 
frequent service is obtained; the working expenses are not 
excessive, and high speeds are attained on a permanent way 
which costs much less than that of a main railway line. 
There are now about 45 miles of this line in daily use, 
and 644 miles in addition are under construction, so that it 
will be seen that the system is of no small extent. The 
rails used on the portion | 
of the line already con- 
structed are of the 
“ Т’ type universal in 
America, weighing 60 
lbs. per yard, and 30 ft. 
in length, laid on sleepers 
o m; x Tins XT 
and bonded. The road 
bed is ballasted through- 
out with rock crushed 
toa lj-in. ring gauge, 
and screened, and is 
from 8 to 12 in. thick 
under the sleepers; 
it is carried out 6 in. 
on each side of the 
sleepers, shouldered and 
sloped to ensure perfect 
drainage. The new 
part of the line will 
be of rather heavier con- 
struction, 70-lb. rails 
being used in 30 ft. lengths, and 6 in. x 8in. x 8 ft. sleepers 
will be used, spaced at 2 ft. centres. The bonds are fitted with 
the aid of a hydraulic compressor. The maximum gradients 
on the line now built do not exceed 1 in 50, except where main 
railway lines are crossed. Оп the new part of the line the 


gradients are being kept very low, and the permanent way 
is above ground level almost throughout. 

The cars now in operation were built by the 
G. C. Kuhlman Co., of Cleveland, mounted on Peckham 
trucks, and electrically equipped by the Westinghouse 
Electric and Manufacturing Co., of Pittsburg. They are 
42 ft. 6 in. in length over all and 8 ft. 85 in. wide; the 

wheels are 33 in. in 

" diameter, and each axle 

is 5 in. in diameter. Four 
Westinghouse No. 56 
railway motors are fitted 
with nose suspension. The 
cars are double - ended, 
and are geared up to a 
maximum speed of 48 
miles per hour, with a 
gear ratio of 30 to 52. 
* Straight" air brakes are 
used, and each car is sup- 
plied with an independent 
motor- driven compressor 
enclosed in a dust-proof 
box underneath thecar. There are now on order, in addition 
to the above, 24 new passenger coaches, to be built by the 
Niles Car and Manufacturing Co. These will be 44 ft. 
10 in. long and 8 ft. 9 in. wide over all, and will be 
fitted with the same type of trucks and electrical equip- 
ments as the original cars. | 

The high-pressure transmission line from Wapakoneta to 
St. Mary's is carried on 45-ft. poles, the brackets being 
arranged for three sets of 33,000-volt three-phase lines. At 
Wapakoneta one set turns off southwards and supplies sub- 


WESTINGHOUSE THREE-PHASE ALTERNATORS AND CooPER ENGINES IN PowER STATION, 


stations at Anna, Sydney, and Lockington ; the other two 
sets continue north as far as Lima, one supplying Wapa- 
koneta and Lima, the other Beaver Dam and Rawson. The 
cables are carried on Locke porcelain insulators, on steel 


pins with wooden tops; the cross arms are of long leaf 
G 
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yellow pinewood. All the high pressure lines are completely 
spiralled every mile, each set being spiralled in the opposite 
direction to the adjacent one, so that the feeders on the two 
pins next the pole at each side are of the same phase. 

The sub-stations along the line will be seven in number, 
at the places indicated in the preceding paragraph ; the 
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GROUND PLAN or SuB-STaTION. 


arrangement of the sub-stations is shown in the accom- 
panying plan. They are of brick, with 13 in. walls above 
the foundation line; the floors and transformer pits will be 
of concrete, and the copings are covered with cement. Two 
rotary converters of the Westinghouse type are installed in 
each, and with the exception of those in the central station 
itself, these are all of 200 Kw. capacity. These machines 
run at 500 revolutions per minute and deliver 333 amperes 
at 600 volts, the ratio of conversion from a.c. to D.c. being 
0:62. As is usual in Westinghouse converters, a small 
induction motor is permanently mounted on the same shaft, 
as the armature, for starting purposes, the armature being 
run up to synchronous speed by means of this motor before 


In addition to the seven above referred to, there is ap 
eighth sub-station of particular interest. This sub-station 
is portable, being mounted on a car, во that in case of a. 
breakdown of any of the ordinary stationary sub-stations, 
this car can rapidly be brought along to take ite place, and 
relieve the strain on the two stations adjacent to the one 
put out of operation. The car is 27 ft. long, 8 ft. 10 in. 
wide, and 10 ft. 6 in. high from the top of the rail ; its 
equipment includes one 200-Kw. rotary converter, three 
150-Kw. step-down transformers, three fuse-switch circuit 
breakers with barriers, and one three-panel switchboard, 
with alternating and direct-current rotary converter panele, 
direct-current feeder panel, lightning arresters, &c. 

The power station which supplies current to the whole 
line is situated at St. Mary’s, near the centre of the system. 
The building is of brick and concrete, 248 ft. in length, and 
102 ft. in width, divided lengthwise into engine and boiler 
rooms. The floor level of the boiler room is 12 ft. lower than 
the floor of the engine room, and there is a 12-ft. basement 
beneath the latter ; this basement is to be used as a trans- 
former room. The engine room floor consiste of steel * I" 
beams with brick arches between, filled in with concrete. 
The roof over the entire building consists of flat steel trusses, 
carrying 3-in. tiles, with a four-ply asphalt and gravel 
covering. The engine room is bridged by a 25-ton 
travelling crane, to ensure the rapid and easy handling of 
heavy engine parta. 

The ultimate capacity of the power station, according to 
present plans, will be 4,000 Kw., but at present the plant 
consists of only two 400-Kw. sets. Foundations, have, how- 
ever, been completed for two more sets, of 750 Kw. each, and 
these will be in operation very shortly. These engines will 
be of the horizontal cross-compound condensing type, with 
Corliss valve gear, and cylinders 24 in. and 48 in. x 48in. 
stroke. The engines were designed for parallel operation 
with three-phase alternating current generators, with & 
guaranteed regulation of 1 per cent. In addition to these, 
two Westinghouse single-acting compound engines, with 
cylinders 13 in. and 22 in. x 18 in. stroke are employed, 
direct connected to the two 100-Kw. exciters which are 
installed. С. Ee 

There are eight Stirling boilers in place, each of 
375 H.P., giving а total capacity of 3,000 m.p. These 
boilers have flat grates, and each is provided with an inde- 
pendent guyed steel stack, 4 ft. in diameter and 80 ft. high. 
They are hand-fired, coal being supplied directly in front of 


Cases 


TRANSVERSE SECTION OF GENERATING STATION. 


the main current is cut in, The Westinghouse oil-cooled 
transformers in the sub-stations step-down the current from 
83,000 to 390 volte, for supply direct to the rotary con- 
The switchboards are of the standard Westinghouse 
type, with long scale, dead-beat instrumente, and present no 


verters. 


unusual features, 


the fire' doors by a Hunt'industrial railway system, consist- 
ing of a narrow gauge track, with turn-outs or crossing 
loops; the cars have a capacity of 1 ton each. The coal i$ 
shovelled directly from these small cars into the furnaces. 
The grate bars are of the herring-bone type, with 41. 
opening; the fuel used is West Virginia semi-bituminous 
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* run-of-mine" coal, which has been found very economical 
with this plant. ME. ә 

The pump and condenser room, which contains all the 
feed-water heaters, circulating pumps, vacuum pumps, and 
condensers, is located in the centre of the main boiler room. 
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View оғ Твлск, SHOWING OVERHEAD LINES AND PNEUMATIC 
CROSSING SWITCH, 


The water supply is taken from the feeder of the St. Mary’s 
reservoir, distant about two-thirds of a mile, through a 
24-in. pipe. The 30-in, Worthington elevated injector con- 
denser includes an 8 x 16 x 12 in. rotary dry vacuum pump 
and two Worthington circulating pumps, either of which is 
of sufficient capacity to operate the entire plant. The main 
steam header consists of 16-in. heavy lap-welded steel pipe 
made up in sections, with pressed-steel flanges shrunk on and 
then turned and faced, All valves over 8-in. diameter are 
supplied with bye-passes ; all over 3 in. are flanged, the 
flanges being tongued and grooved. The feed piping is 
suspended from the roof trusses by long I-bars, having turn- 
buckles in them to allow for adjustment and variations of 
height. All feed valves are arranged to be controlled from 
the boiler floor line, as are also all gauge cocks, blow-off pipes, 
&c., around the boilers. 

The entire electrical plant was supplied by the Westing- 
house Electric and Manufacturing Co. The alternators are 
of the three-phase revolving-field type, with 30 poles, 
running at 100 revolutions per minute, and each guaranteed 
to deliver 577 amperes per terminal 
at 400 volts with non-inductive load. 
When working at the full rated load 
of 400 KW., these generators require 
an exciting current of 90 amperes 
at 100 volts. The new 750-Kw. 
generators are of the revolving field 
type, with 32 poles, running at 
94 revolutions per minute. On full 
non-inductive load, these machines will 
delivér 1,083 amperes per terminal at 
400 volts three-phase, and will require 
an exciting current of 150 amperes 
at 100 volts, "These generators run 
remarkably cool, owing to the provision 
of ample ventilating ducts in spider, 
core, and winding, permitting an ex- 
cellent circulation of air. 

In addition to the above machines, 
the power station contains two 400-Kw. | 
rotary converters, which supply approxi- 
mately 25 miles of the feeder system 
of the line. 

The engine room will contain two 
switchboirds—a- low pressure board 
of 11 panels, and a high pressure board of 9 panels. 
From the former are controlled the main generators, 
exciters, &c., and also the two rotary converters and 
feeders from them; the latter is devoted entirely to alter- 
nating current, carrying the transformer switches, meters, 
&c. The switchboards are all of blue Vermont marble, and 


are equipped with the necessary bus-bara, cable, &c. All 
feeder and transformer switching is done, as far as possible, 
on the high pressure side. 

The step-up transformers, which are of the Westinghouse 
oil-cooled type, and step up the pressure from 390 to 33,000 
volts, are installed in the basement underneath the engine 
room. There will be seven of 400 Kw. capacity. From 
these, lead-covered single-conductor cables will be led up the 
wall of the building to the high pressure circuit breakers, 
of which there will be nine of Westinghouse pattern, and 
thence to the overhead transmission line. 

Large car sheds are being built at St. Mary's, which will 
accommodate all the rolling stock of the line. There will be 
two buildings, placed end to end, separated by. a pit tra- 
versed by a transfer table. The 15 lines of track in the 
sheds will have an aggregate length of nearly a quarter of a 
mile. Adjoining the car sheds are machine, mill and paint 
Shops, stock room, and offices for the staff of the railway. 

In conclusion, acknowledgments are due to Mr. D, W. 
Pell, the superintendent of construction, for the foregoing 
description. ! 
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The Calcium Carbide Industry in France.—Accord- 
ing toa report issued by the German Consul in Havre, the calcium 
carbide industry in France bas undergone a considerable change in 
character since the Bullier patents were finally proclaimed good in 
the Paris Court of Appeal The master patent controlling the 
manufacture of carbide is the property of the Société des Carbures 
Métalliques, a Parisian company foumded by Bullier, which has a 
capital of 3,200,000 francs, This concern is now practically the 
owner of 17 carbide factories scattered throughout the Alpine 
districts, and retails its product through the agency of 50 dealers 
in different parts of the country, who are compelled to sell at the 
uniform price of 363 francs per metric ton—an arrangement which 
has been made in order to encourage the use of the material in 
districts furthest away from the factories, where it would otherwise 
be more expensive, The annual production is estimated at 18,000 
tons, Forty villages are provided with central acetylene instal- 
latione, In Havre carbide is sold retail at 48 to 51 francs per 
100 kilos, ia lots from 60 to 500 kilos; and at 45.50 to 48.50 in lots 
from 500 to 2000 kilos. The existence of the Bullier patent has 
prevented the importation of any carbide, but the export trade is 
growing. Since calcium carbide is not itemised in the official 
export returns, it is not possible to give the exact figures; but it is 
probably more than 1,000 metric tons per annum at the present 
time. The material goes chiefly to Brazil, Argentina, Madagascar, 
the West, Coast of Africa, and to China and Japan. Most of the 
large steamship companies still dislike taking carbide on board, and 
leave the carrying trade to the “tramps.” Some carbide is sent 
abroad by sailing vessels. One firm in Havre, however, has made a 


BriRLING?BorLERS AT POWER STATION. 


special point of carbide exportation, sending away 300 tons in 1901 
as against 100 in 1900. The price of carbide on board ship at 
Havre is on the average 350 francs per metric ton, a figure which 


includes 50 francs per ton, the cost of sending it from the works. The 


expense of shipping carbide to Brazil is 143 francs per metric ton ; 
во that, including everything, French carbide costs about 550 franes 


‘per 1,000 kilos in Brazil, unless very large orders are being taken. m 
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LONDON COUNTY COUNCIL TRAMWAYS. generators which are being supplied by Messrs. Dick, Kerr 
and Co., Ltd. The first shows the lower half of the yoke 


CONSIDERABLE progress is being made with the construction frame arriving at the Loughborough power house, and the 
of the plant for the London County Council tramwaye, and оше the кшш pressed on to the shaft of the engine. 
| B These two machines are being erected at 
Loughborough Junction in works adjoining 
those of the South London Electric Supply 
Co. They are of the standard traction 
type of machine supplied by Dick, 
Kerr & Co., Ltd., and are to be coupled 
to Ferranti engines. 
The lower half of the field frame weighs 
a little over 15 tons, and the armature 
23 tons. The armature, shaft and fl 
wheel, however, approximate to sad; 
80 tons. Good progress is being m 
with the remainder of the generating 
plant and sub-statiom . equipment, which 
comprises two three-phase "generators, 
each of 1,500 KW., and large sub-station 
plant consisting of one 750-KW. motor- 
generator and a number of 300- KW. 
machines. 


RAILWAY BLOCK SIGNAL- 
LING. 


ALTHOUGH signalling, electrical and 
mechanical, plays such an important part 
in railway working, the travelling public 
have but a small conception of its great 
importance, and little realise how much 
they have to be thankful for and what 
they owe to the inventors of the many 
improvements that have been made since 
railways have become absolutely necessary 
to every country for developing its 
resources and increasing its trade. 

In a paper on “ Railway Block Signal- 
ling,” read by Mr. J. Pigg at the 
Institution of Eléctrica] Engineers. 

. Newcastle Local Section, at a meeting 
held on December 15th, 1902, some in- 
teresting descriptions of various signalling 
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PART оғ MAGNET FRAME oF 1,500-kw. GENERATOR. 


the two views given herewith are indicative of the position methods were described, and although the paper does not go 
in which the plant stood a few days ago. The illustrations much into detail, an excellent idea of the many branches of 
represent parts of one of the two 1, 500-Kw. direct current signalling is conveyed to the reader. 
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The term block system is, perhaps, rather misleading 
to the uninitiated, who imagine that if such a system is 
in operation, perfect safety 1s ensured, and that it is 
impossible for any accident or collision to occur ; but as the 
block gystem alone is little else than an electrical instrument 
depending on man's intelligence and good memory, it 
cunnot be expected to be perfectly reliable until brought into 
co-operation with the mechanical part of signalling, thereby 
producing union of the lock-and-block systems. 

With regard to distant signals there seems to be a 
certain amount of inconsistency, as these in the day-time 
are indicated by a “notched” arm, but at night-time 
appear the same as any other signal; it is only by a very 
thorough knowledge of his railway that an engine-driver 
is able to pick out distant signals at night time, and it is to 
be hoped that before lorg some special “ night ” indication 
will come generally into use. 

The interlocking of points and signals and the concentration 
of levers in signal boxes must be considered the mainspring 
of safety and facility in traffic control; the Southern coùnties 
of England may justly claim to be the home of railway 
safety appliances, seeing that as far back as the year 1843 
Sir Chas. Hutton Gregory’s signal interlocking frame of 
the stirrup pattern was installed at the Bricklayers’ Arms 
junction on the Brighton Railway. 

The maximum distance for working facing pointe from 
signal boxes has been increased from 150 yards to 180 yards, 
and in the year 1900 to 200 yards by the sanction of the 
Board of Trade, in consideration of the improvements in 
detecting gear between the points and signals, 

Mechanical power for working points and signals is only 
in its infancy at present іп Eagland, although it is more 
used abroad ; but it cannot be considered any quicker in 
operation of points and signals, and the installation, and 
particularly the maintenance of the same, are very much 
more costly than is the case with manual signals. Ав far 
back as 1870, power signalling was tried in England on 
the Metropolitan Underground Railway on the pneumatic 
principle. 

In equipping signal boxes with “ up-to-date” appliances 
the telephone must be remembered as a very important 
factor, and it is now so much in use on most railways 
that the manipulation of the single-needle electric instru- 
ment is fast becoming a lost art" amongst signalmen. 
The introduction of the combined lock-and-block systems 
practically removes much responsibility, and makes signalmen 
more like machines than in by-gone daye, when the block 
instruments and mechanical locking were not sympatheti- 
cally combined. Now, until а train has passed out of the 
section, and has released the block instrument by means of 
treadles operated by the wheels, the signalman is power- 
less to accept another train in the same direction unless an 
undue use of the cancel or releasing key is made use of. This 
key may be considered the weak spot in lock-and-block 
installations. 

Electric treadles have been very much improved of late, 
but it is difficult to make them sensitive enough to be 
perfect for every purpose, without being operated by 
the vibration caused by the passing of trains on other lines 
of rails. 

Mr. Pigg seems to have quoted most of the printed 
Board of Trade requirements and recommendations for 
railways, but there are unwritten rules that have from time 
to time been brought into use by various railway accidents, 

Fog signalling appliances have for some years been under 
the serious consideration of railway companies, but as 
a machine has not the power of speech, and as 
engine drivers sometimes lose their bearings, it is 
difficult to see how the human being can be 
superseded by the machine. Again, there is always 
the question of employment of platelayers during foggy 
weather when it is impcssible, with any degree of safety, to 
work on repairs of the railway lines. Fog machines for 
laying detonators on more than one line certainly have 


advantages, because it is possible with such machines . 


for one fogman to “ ѓор” several lines without having to 
cross other lines, but at present it is unlikely that traffic 
superintendents will take the great responsibility of substi- 
tuting the” machine for the man, Many ingenions devices 
have been brought out for laying detonators on railways, 


and the companies are beginning to use some of them, 
such as Clayton’s, Wood, Pinder, Brierly, and Detonator 
economisers. | | 

As yet automatic signalling cannot be said to have found 
much favour in this country, although the London and 
South-Western Railway has a few miles in work between 
Grately and Andover on the British pneutnatic system, and 
the North-Eastern Railway is making arrangements for 
equipping а section of its railway between Alne and Thirek 
with a “track circuit on the Hall (American) system. 
Hitherto it has been found difficult on account of the variable 
climatic conditions of this country to get good results in 
rail insulation without wastage of current, but with electric 
currents of low voltage it is now found more practicable. 
The ideal system, as Mr. Pigg puts forth, doubtless is one 
in which the train in a block section has control over the 
signals governing the entrance of that section. 

It is a great question whether automatic signalling 
can ever be of much use where complicated junctions 


and stations exist in and around large towns or cities, on 


acccuot of the marshalling and shunting of trains that is 


generally required at such places. 


NOTES. 


(Continued from page 356.) | 
Sparking Plugs for Automobiles.—A curious phe- 


nomenon bas been observed and turned to good acoount, in the 
operation of the sparking plugs used for ignition purposes in petrol 
motors. It is well known that the sparking points inside the 
cylinder are very apt to become short-circuited, by carbou deposited 
from the oil used to lubricate the cylinder and guide; probably the 
majority of stoppages of petrol cars are due to this cause. Recently 
Messrs. Panhard & Levassor accidentally discovered that, by the 
interposition of a spark-gap external to the cylinder, in series with 
the secondary circuit, all trouble from this cause was entirely 
obviated, and the firm in queation is introducing a device embodying 
this improvement, for general use. At first sight the modus operand: 
of the apparatus appears somewhat obscure, and it has aroused much 
speculative discussion. The true solution seems to be disclosed in 
a letter written to the Autocar of the 24th ult, by Mr. Н. C. Hay- 
craft, who points out that the presence of the “soot bridge” 
between the points renders it impossible for the potential difference 
necessary to produce a spark between the points to be obtained ; 
the leakage path enables the discharge to take place quietly, and 
without disruption, very much as the points of a lightning con- 
ductor dissipate induced charges, without permitting them to accu- 
mulate until a violent discharge takes place. When a complete 
break is provided in tbe circuit, no current passes until the pressure 
has attained a value sufficient to leap the gap, and the soot bridge 
is either unable to cope with the heavy momentary current, £o as to 
prevent a spark, or is rendered incandescent by the intensity of 
the discharge — just as a discontinuous lightning conductor is 
useless to prevent discharge, and becomes upon occasion the 
cause of disastrous disruptive discharges. Asi! Mr. Hay- 
craft remarke, ''it is a matter for surprise that so simple and 
valuable a suggestion comes as the result of accidental observation, 
rather than deliberate experiment.” 


Musical Sounds from Vacuum Tubes and Flames.— 
Following up the experiments of Mr. Duddell on the singing arc, 
Prof. A, Righi, of Rome, has succeeded in obtaining musical sounds 
from vacuum tubes. A tube with aluminium electrodes, at a 
distance apart of 005 mm. for a rarefaction of 1 cm. of mercury, is 
connected through a high resistance with a battery of 800 volts, a 
current of a few milliamperes being allowed to flow. The tube is 
shunted by a condenser and a telephone in series. Musical sounds 
are given out, and the pitch can be raised by reducing the added 
resistance, the capacity of the condenser, the distance between the 
electrodes, or the pressure of the air iu the tube; increasing the 
voltage bas a similar effect. Instead of a vacuum tube the flame of 
a Bunsen burner may be used, and in some cases the best results 
are obtained when the flame is rendered a better conductor by 
volatilising common salt on the electrodes. — Revue des Sciences, 


Eleetro-Harmonic Concert.— To night is а ladies’ 
night at the Electro-Harmonic. The proceedings will be held at 
the Holborn Restaurant, and wil commence at 8 o'clock as usual. 
The programme is very varied and interesting, and should attract a 
large gathering. The vocal artistes are the Misses Edith Serpell 
and Ethel Bevans and Mr. Franklin Clive. Selections of instru- 
mental music will be rendered by the;orchestra; Mr. A. E. Izard 
will play pianoforte solos, and there will be a violin solo by Mr. 
T. E. Gatehouse. Mr. H. M. Higgs will be at the Mustel organ. 
Conjuring sketches will once more be given by Dr. Byrd Page, who 
has delighted Electro-Harmonie audiences on so many occasions. 
Mimetic and ventriloquial sketches by Mr. John Warren, and 
humorous sketches by Mr. Frederic Dale, complete the programme, 


* 
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Two Views of the Motor- Bus.—0On February 17th the 
principal 'bus companies of London held their meetings in London, 
and at both the question of the motor-'bus received attention. 
The difference of opinion that exists will be seen by comparing the 


remarks made :— 


The Deputy-Chairman of the: 


London General Omnibus Co. 


With regard to the question of motor- 
omnibuses, they had to consider that 
there were two or three different forms 
of mechanical traction. Perhaps the 
most comfortable and in some respects 
the easiest if it could be carried out 
was electric traction, but there were 
two insuperable objections to that form 
of traction—they would uire large 
accumulators for the electricity which 
would be used in the course of the 
journey,and charging stations all over 
London. The next form of traction 
was steam, which he believed to be a 
very effective form of traction, but not 
for omnibuses. The great objection to 
it was the vibration, and he did not 
think tbe police authorities would allow 
1,000 or 1,500 steam omnibuses to run in 
London. He believed that if anything 
was to be done in the future it would be 
by the adoption of petrol, but there was 
an almost insuperable objection to that 
&t the present time—namely, the ex- 
pense. He was not prepared to wi io 
these inventive days that the time 
would not come when they might have 
& motor-omnibus that would pay, but 
up to the prerent there was no motor- 
omnibus in existence that would pay 
this company to take up. Only the 
other day one of the greatest authorities 
in electric traction, who was in consulta- 
tion with the directors on the general 
subject, said he did not see that at 
present the company could run their 
omnibuses any cheaper with mechanical 
traction. They had no experience as 
yet as to how long a mechanical 
omnibus would last, whereas they knew 
that their present omnibuses lasted on 
an average fully 20 years. He was 
strongly of opinion that it would bea 
wonderful omnibus that would stand 
tive or six years’ wear with mechanical 
traction over the streets of London. 
The gentleman to whom he had already 
referred told the directors distinctly 
that if they were going to bave motor- 


The Chairman of the London 
Road Car Co. | 


In talking of the future, we сап- 
not ignore the subject of mechani- 
cal power in place of horse traction, 
which bas continuously engaged 
our most earnest attention during 
the past two or three years. At the 
present moment we have several 
types of motors under consideration, 
one or other of which we are 
sanguine will solve the problem. 
The only point not yet ascertained 
is as to the cost of ranning and wear 
and tear, which can oniy Бе proved 
by actual working. uring the 
next few months, unless anything 
vnforeseen occurs, you will see on 
the streets of London several road 
oars, the vehicles themselves some- 
what of our ordinary type (with 
garden seats) driven by mechanical 

wer of different kinds, and share- 

olders as well as the public will 


then have an opportunity of judging ` 


as to their suitability for public 


service. Whether there is to be 


eny material saving in the cost of 
running our cars by mechanical 
power instead of by horses it is at 
present impossible to say, but there 
16 no doubt that the mechanically- 
propelled road cars, being able to 
proceed at a faster s than at 
present, will perform longer and 
more frequent journeys, conse- 
quently pare ng more шореу, and 
will doubtless preferred the 
public, owing to their being able to 
take op and put down passengers 
everywhere en route, to the under- 
ground tubes and electric trams 


' necessarily running along rails con- 


fined to certain fixed routes and 
termini. Depend upon it the trump 
card will be held by the owner of 
the suitable mechanically-propelled 
vehicle, and no efforts shall be 
wanting on our part to make the 
London Road Car Co. that owner. 
With its large invested reserve 


omnibuses, they must have three for 
two; that was to say, they would run 
two and have а spare one in case there 
was & breakdown. He thought the 
shareholders would agree with him 
that the time had not come for the 
company to take up motor-omnibuses. 


Physical Society.—At the annual meetiug on February 
13th, Dr. R. T. Glazebrook took the chair and delivered his presi- 
dential address. After thanking the members for electing him to 
the office of president, he referred to the work of Gladstone, Roberts- 
Austen, Griffith, and Wimshurst, four Fellows whom the Society had 
lost by death since the last general meeting. The Society had also 
lost two Honorary Fellows in Ricardo Felici and Alfred Cornu. 
Stokes was not a Fellow of the Physical Society. The Society re- 
gretted it, and were poorer for it. Turning to domestic affairs, 
Dr. Glazebrook mentioned the retirement of Mr. Elder, after ten 
years’ work as secretary. The membership of the Society was 
almost stationary instead of increasing, and it was necessary to 
consider how best to further the interests of the Society. It should 
have a wider range of activity, and technical papers should not 
necessarily be excluded. If possible, all papers should be sent out, 
in full or in abstract, before any meeting, 80 as to encourage discus- 
sion. Interest might also be aroused by arranging at times for set 
discussions. The Society was at a disadvantage in having no home 
of its own, and the time of meeting might be reconsidered. At- 
tempts should be made to give advice and guidance to physicists in 
isolated positions about the country having time to carry out re- 
search. The rest of the address dealt with the history of theoretical 
optics during the last 60 years and the part taken by Stokes in its 
development. 


The Steam Turbine in America.— The steam turbine 
appears to be attracting much attention in America. One writer on 
the subject who discusses the question of superheat, contends for 
moderation of this, the advantages of which are liable to be over- 
estimated. He says that, thermo-dynamically, steam in the turbine 
when superheated doe: no better than in the ordinary engine, and 
that while it corrects the faults of cylinder condensation, there is 
lesa of this to correct in the turbine. Probably he is about right. 
Superheat in the turbine is less required for the prevention of initial 
condensation, and therefore less superheat ought to suffice to produce 
a dry exhaust. A turbine is not perfectly adiabatic, however. 
There must be a travel of heat along both the case and the rotor 
towards the cooler and larger end. This loss tends to produce some 
initial condensation, aud there are further heat losses due to radia- 
tion. We think it extremely doubtfal, however, whether any good 
can come of superheating to very bigh degrees—dull red was sug- 
gested by one writer as possible. Though there may be no rubbing 
contact of cylinder and piston to take into account, the turbine has 
bearings, and these would have to be kept cool The problem is 
not simple, and excessive degrees of saperheat are by no means 
lightly to be undertaken. Various types of turbine are coming 
forward, and the production of steam turbines scems destined to 
form quite an important section of the engineering industry. 


funds &nd unexpended capital the 
position of this company in regard 
to this matter is undoubtedly a very 
strong one. 
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The Electrical Section of the London Chamber of 
Commerce.—At the recent annual meeting of the Electrical Trade 
Section of the London Chamber of Commerce, Mr. R. Perey Sellon 
retired from the chairmanship of the Section, айа Mr. C. P. Sparkes 
was elected as his successor, Mr. W. L. Madgen and Mr. C. H. W. 
Biggs being chosen as deputy chairmen. з 

Before retiring from the chair, Mr. Percy Sellon drew attention 
to the important work on which it had been engaged during the two 
years of his tenure of the chair. In the field of electrical traction 
the Earth Returns Committee appointed by the Section had success- 
fully combated the attempt of the gas and water companies to throw 
the onus of the question of alleged electrolysis of their pipes upon 
electricity supply, undertakings. The Committee in co-operation 
with the Tramways and Light Railways Association, had interviewed 
the anthorities of Parliament, and enlisted their sympathy on the 
side of the electrical industry, with the result that the threatened 
injustice referred to had been averted and the onus properly appor- 
tioned. Then, in the matter of the action of the Postmaster-General 
in unduly increasing the stringency of the clauses protective of the 
interests of the Post Office, the Committee had met the Postmaster- 
General and the technical officers of the Post Office, and subsequently 
Lord Morley. In the result a conference to consider the question 
of guard wires and cognate matters had been convened. In the 
field of power distribution the Section bad done important work. 
By the appointment of the Power Bills Committee, representative 
of practically all the ата supply schemes sanctioned by 
Parliament, the Section erected a standing body capable of 
conference upon questions of policy and procedure affecting 
present and. future power Bills. This Committee had done 
valuable work in averting the creation of a menacing precedent 
in connection with the Lancashire Power Bill. The Power Mains 
Regulation Committee appointed by the Section had investigated 
the conditione under which bulk power schemes are being conducted | 
in America, France, Germaoy and Switzerland, and had compiled 
and published a report which had thrown light upon this subject 
iu connection with the Board of Trade regulations bearing on bulk 
power supply. At the present moment a representative of this 
Committee was a member of the informal Committee convened by 
the Board of Trade to consider this whole question. In the field of 
electricity supply the Section had, in co-operation with the Institu- 
tion of Electrical Engineers, made repres: ntations upon the original 
suggested clauses of the Factory and Workshops Aot, with bene- 
ficial result. The Section had also been in close co-operation during 
the past two years with the Municipal Trading Committee of the 
Chamber, which bad originated as a Committee of the Section. He 
himself had during last year contributed a paper before the 
Chamber on “The Electrical Industry and Legislation: the Need 
of Revision.” In conclusion, Mr. Sellon paid a tribute to the 
attention which the affairs and interests of the Section had received 
during his term of office, from the secretary, assistant secretary, and 
other permanent officers of the Chamber, and expressed his belief 
in the value, actual and potential, of the Electrical Section of the 
Chamber as an instrument for safeguarding the commercial interests 
of the electrical industry. In vacating the chair he suggested as his 
successor Mr. C. P. Sparkes. 

Sub-Committees of the Section relating to Power Mains Regula- 
tions, Earth Returns and Power Bills were re-appointed. It was 
also agreed that the Section should support the recommedations of 
the Mansion House Committee on the Port of London; that agents 
in this country should be chargeable with a tax upon the profits 
made by their foreign principals in this country; that the series of 
questions issued by the Manufacturers’ Section of the Chamber in 
regard to Workmen’s Compensation Act Amendments be sent to the 
members of the Electrical Trade Section. 


Electric Ares between Metal Electrodes.— Prof. 
C. E. Guye, Geneva, and Mr. B. Monasch, read before the Congress 
of Swiss Naturaliste, held at Geneva in September, 1902, an in- 
teresting paper on "Low Intensity Electric Arcs between Metal 
Electrodes.” An account of this communication was given in the 
October issue of the Archives des Sciences Physiques. The expsri- 
mente were made in air; the authors contemplate simplifying the 
conditions of the problem by working with simple gases and direct 
current. Using copper electrodes and a current maintained con- 
stant at from 0:041 to 0053 amperes, the consumption of power is 
practically proportional to the distance apart of the electrodes, at 
least between 3 and 10 mm., & result analogous to those found by 
Mrs. Ayrton with direct current arcs of moderate intensity between 
carbon electrodes, and by Mr. Henbach for alternating arcs ata 
pressure of about 100 volte. On progressively diminishing the 
distance while the current is maintained conetant, for all the metals 
investigated, excluding iron, a critical point is found to exist, from 
which the arc will undergo a noticeable change, hissing and changing 
colour, i. e., taking a bright blue tint. If the distance of the elec- 
trodes be further diminished from this transition point, the pressure 
necessary to maintain the same current will increase up to & certain 
point, from which it begins to decrease, until it beoomes zero on 
the electrodes coming into contact. The phenomenon seems to be 
the more noticeable as the metals are better conductors: it is 
especially marked with silver and copper, less with gold and plati- 
num, scarcely visible with nickel, and not at all visible with iron, 
at least, so far as the currents used are concerned. This change in 
the arc at a critical distance is likely to be a complex phenomenon, 
most probably connected with the singing-arc phenomenon, where 
the gaseous medium plays a prominent part, and possibly with the 
transformation of the arc in an oscillating discharge, because of the 


diminution of resistance due to the presence of conducting metal 
vapours. These results are recorded by a series of curves. 


Vol 59. No. 1,318, Ревволвх 27,1903.) THE ELECTRICAL REVIEW. 


868 


Dissymmetry in А.С, Discharge.—In a Russian con- 
temporary Mr. B. Mitkiewics eriunciates the view that the pheno- 
mena occurring in Wehnelt's interruptor and similar instruments, 
where an asymmetry of tbe alternate current is operative, are quite 
analogous to those exhibited in the more simple case of the electric 
arc. The researches of Famin and Maneuvrier, Blondel, Aron, 
Lang and other physicists have shown tbat the least asymmetry of 
the electrodes, between which the alterpate-current aro past es, 
results in an asymmetry of the current. The author points especially 
to Blondel's investigations, from which it results that two different 
cases may occur, one, for arcs less than 1 mm. in length, being 
characterised by a slight asymmetry, and passing in a most discon- 
tinuous way to the second case, with very considerable asymmetry. 
In order to test Lang and Aron’s bypothesis, according to which the 
asymmetries shculd be due to the well-known fact that with asym- 
metrical electrodes and in the case of a direct.current aro, the 
potential differences necersary to obtain an arc of a given length, 
are different according to the direction of the current, the author 
investigates more closely the problem of the back electromotive 
force, the existence of which, instead of a passive resistance, 


appears to be definitely proved by Duddell's researches. In order 


to measure directly the latter, Mitkiewicz determines by an 
oscfllographic method, using a Braun's tube, the curve of the 
potential differences at the electrodes of the arc, at the moment of 
its production. This curve exhibits two discontinuities, one 
corresponding with the moment of production, and another refer- 
ring to the moment of extinction of the arc. The following table 
records the measurements, effected by compensation, of the back 
electromotive force, for pairs of electrodes consisting of six different 
substances :— 


Alu- | Mer- 
Copper. minium Tron. сшу. 

| | | | 
C "— —Á————— —— | 


Volte, Volts. | Volts. Volts, Volte. | Volts. 
+ Carbon plain (9 mm.) 12 14 . 16 16 16 6 


Carbon. Carbon 
plain. | cored, 


+ Carbon cored (10 шъ) 7 6 — — — — 
+ Copper (б mm.) 9 — 8 — 15 — 
+ Aluminium (5 mm.) 8 — — 16 — — 
4 Iron (8 mm.). .. 10 — 17 — 16 — 
Mercur Lp e T um Uus 


u e — 


These results, the accuracy of which is from 0'5 to 1 volt, refer 
to a current of about 7:5 amperes; all these figures are very much 
smaller than the values generally ascribed to the constant term 
of the formuls, whereas the values of tbe back electromotive force, 


as found by Duddell by means of an indirect method, are of the | 


same order of magnitude as these results obtained by a direct 
determination. As regards the alternate-current arc, the connec- 
tion shown to exist between the direction of the current and the 
back electromotive force will account only for a comparatively 
small asymmetry of the current corresponding with the first case, 
though the conductivity of the arc, equally depending on the 
direction of the current, should play as well an important part in 
these phenomena. But as to the second case, ї.е., with arcs of a 
length superior to 1 mm., neither the electromotive force, compara- 
tively small for both directions, nor the discontinuous variations of 
the conductivity of the arc, are sufficient to explain such great 
asymmetries. The author therefore suggesta that these may be due 
to a kind of unilateral conductivity of the gaseous medium, making 
iteelf particularly felt in the second case. The subject of this 
investigation appears therefore to be closely connected with the 
problem of discharges in a gaseous medium. 


THE CENTRAL STATION ENGINEER. 


Wa regret that through an oversight in our last issue, Mr. F'URNESS 
was mentioned instead of Mr. Qum, in connection with the Black- 
pool Supply Station Accounts. Mr. Furness is the present 
engineer, having succeeded Mr. Quin on the latter’s retirement to 
take up consulting work in April last. 

Mr. Ввотом, the assistant manager at the Asbton-under-Lyne 
electricity works, in severing his connection with the Corpora- 
tion, was the recipient of a silver non-magnetic watch, a silver- 
mounted pipe and a pouch from the staff. Much regret was expressed 
at his leaving, as he was very popular both at the works and in the 
town, having been there before the undertaking started, and has 
done good service for the depaitment. 

Mr. Ernest T. WILLIAMS, of the Salford Corporation electricity 
department, has been appointed to the post of :enior. electrical 
engineer at Gibraltar. There were 83 applicants, 

For the post of assistant engineer at Lowestoft electricity works 
there were 102 applicants, and Mr. W. J. May, assistant engineer of 
Btockport, was selected. | 

Mr. W. L. Winninea, late engineer-in-charge at Pinkston power 
station of the Glasgow Corporation Tramways, was presented on 
Tuesday last with а set of booke, slide rule and fountain pen from 
the members of the staff and friends, on the occasion of bis leaving 
to take up an . ent on the staff of. the construc;ion depart- 
ment of the British Westinghouse Co. | | 
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NEW COMPANIES REGISTERED. 
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India-rubber Manufacturing Co., Ltd. (76,420).—This com- 
pany was registered on February 17th, with a capital of £20,000 in EI shares, to 
adopt an agreement with G. Schumacher, R. ап, R. Siller, A. Friedrich 
and P. Fischer, and to carry on the business of manufacturers of and dealers in 
all kinds of rubber goods, valcanised ebopite, raw rubber, waste rubber, rubber 
substitute, reclaimed rubber, raw and manufactured’ gutta-perólfa, fibre. 
celluloid, asbe-tog goods, packing mate'ials, bottle stoppers, electric cables, 
wires, fittings aud machinery, їс, The first sub-cribers (each with one share) 
are :—G. Schumacher, Id, Foyle Road, Blackheath, india-rubber manufacturef ; 
R. Ortmann, 226, Devonshire Road, Honor Oak, 8.E, india-rubbar menu- 
facturer: C. Hasenbaly, 14, Foyle Road, Blackheath, cierk; W. Chrieten, 19. 
Kitto Road, New Crows, SE.,-clerk; E. F. Scheele, 189, Tulse Hill, B. W., 
chemical works manag: r: А. J. Wilson, Elder Cottage, Maybank , Wood - 
ford, Essex, clerk; and F. H. Miller, Ashmere House, Acre Lane, Brixton, 
S. W., clerk. No initial public issue. The number of dircctors is not to be less 
than three nor more than five; the first are G. Schumacher, P. Fischer and 
P. Haselburg ; qualification, £50; remuneration as fixed by the company. 
Registered office, 88, Croft Street, Deptford. | s 
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Brooker & Goss, Ltd. (76,425). —ТЬів company was registered 
on February 18th, with а capital of £5,000 in £1 shares, to acquire the business 
of electrical engineers, contractors, tool and instrument makers, &o., carried on 
by Н. Brooker and W. Н. Goss, at Freezywater, Waltham Cross, as Brooker 
and Goss," to acquire the benefit of patente No, 1,488 of 1901 (relating to 
improvements in electric measuring instruments), and No. 20,028 of 1899 
(relating to improvements in micrometer and similar gauges), and to carry on 
the business of electriciars, mechanical and electrical engineers, instruments 
and tool makers, suppliera of electricity, &c. The firat sub-eribers (each with 
one share) аге: — Н. Brooker, Freezy water. Waltham Cross, electrical engineer; 
W. Н. Goss, Freezywater, Waltham , electrical engineer; J. W. Record, 
10, Albany Road, Leyton, electrical м glaeer; W. Н. Hollands, Holly Road, 
Freezywater, Waltham Cross, machin.ss; Н. Akerman, 85, Allans Road, 
Ponder's End, electrical engineer; O. J. Barohall, Enfleld Highway, photo- 
grapher; and H. Tupper, 10, Albany Koad, Leyton, electrical engineer. Mini- 
mum cash subscription 20 per cent. of the shares offered to the public. The 
number of directors is not to be less than three nor more than seven; the first 
are Н. Brooker (managing director), W. H. Goss, Ju W. Neeord aad Е. W. 
Cruttenden; qualification, 50 shares; remuneration, £95 per annum and 5 per 
See the net profits remaining After payment of 10 jer cent. dividend, 

visible. 


Traction Insurance Association, Ltd. (76,436).—This company 
was registéred on February 18tb, with 160 members, each liable-for £1 in the 
event of winding up, to insure members on the mutual principle against loss 
or damage fn respect of accidents from the working of electric or other tram- 
oars, light rail ways, omnibuses, or other vehicles, and to ad an agreement 
with P. G. Н. Carvill and A. W. Jobanning. The first subscribers are:—J. F. 
Albright, 96, Elm Park Gardens, S. W., civil engineer; P. G. Н. Carvill, 29, 
Morpeth Mansions, 8 W., barrister; C. G. Нешдрһ,. 128, Bi-hopsgate Street, 
E. C., member of Lloyd's; Н. I. Jeaffreson, 128, Bishopsgate Street, E. C., 
member of Lioyd'$; A. L. Sherwood, 40, Hamilton Gardens, 8t. John’s Wood, 
N.W., publisher; W. Smee, Norfolk House, Victoria Embankment, solicitor ; 
and R. W. Johanning, Suffolk House, Cannon Street, B.C., secretary: The 
number of directors is not to be less than two nor more than five; the sub- 
soribers are to appoint the first; remuneration, 2110 each per annud, to b 
increased to £150 each per annum when premiums exceed 10, 000. 


Mersey Electric Supply Syndicate, Ltd. (76 474).—This 
company was ae red on February 2197, with a capital of 23,000 in £1 shares, 
to carry on in the United Kingdom or elsewhere the business of electricians, 
suppliers of electricity for light, heat, motive power or otherwise, manu- 
facturers of and dealers in all apparatus and things used in connection with the 
generation, distribution and supply of electricity, &c., and to adopt an 
agreement with A. Н. Gibbinge. The first subscribers (each with one share) 
are:—M. В. Cotverell, Waverley, Victoria Park, Manchester, electrical 
engineer; A. H. Gibbings, Lynton, Wellington Road, Heaton Norris, Stock- 
port, electrical engineer; W. Gibbings, Hazeldene, Grassendale, Liverpool, 
metallurgist; G. Flett, 110; Cannon Street, E. C., contractor; Н. Soholey, ё, 
Abbey Court, Abbey Pad, N. W., electrical серро T. Foggett, 7, Chats 
worth Avenue. Walton, Live pool, clerk; and J. L. Williams, 5, Cook Street 
Liverpool, solicitor. No initial publio issue. The number of directors is not to 
be less than two nor more thau five; the subscribers are to appoint the first ; 
qualification, 50 shares; remuneration as fixed by the company. Registered 
office, 5, Cook Street, Liverpool. * og Mer 2 wat, es wae ceu 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. Ый 
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Power and Traction, Ltd. (54,749) —Issue on January 2186 of 
£800 debentures, part of a series created February 19th, 1902, to secure 28,000, 
charged on the company's undertaking and property, ‘present and future, 
including uncalled capite] and light raitway orders. o trustees. Total 
amount previously issued of same series: 42, 700. | | 


Woking Electric Supply Co., Ltd. (46,175) —Issue on January 
24th of £300 debentures, part of & series crea November 2nd, 1899, to seoure 
£25,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. Total amount previously 
issued of saine series: £18,750. . Р 


Uxbridge and District Electric Supply Co., Ltd. (62,706). — 
Issue on February 3rd of £500 debentures, part of a series created July 18th, 
1901, to secure £20,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Total amount 
previously i:sued of same series: £17,500. 


Vandam, Marsh & Co., Ltd. (74,746.) — (Electrical Supply 
Manufacturers, London, Manchester, and Birmingham.) Issue on February 
3nd, of £9,200 debentures, nart of a series created same date to secure £10,000, 
cha:ged on the companya undertaking and property, present and future 
including uncalled capital. Notrustees. No previous issue of same series. 


Tynemouth and District Electric Traction Co., Ltd. 
(80, 661.) -A trust deed dated February 6th, 1903, to secure £20,000 debentures 
created by resolution of August 10th, 1902 (power being taken to make further 
issues up to half the subscribed share capital for the time being), has been 
registered. Property charged, the coinpany's assets, present and future. 
Trustees: 'The Elec'ric and General Investment Co., Ltd.,1 and 2, Great 
Winchester Street, Е.С. . 


Edison & Swan United Electric Light Co., Ltd. (18,984).— 
This company's annual return was file on January 19th. The capital is 
£1,000,000 in 150, 000 A and 50.000 B °° shares of £5 each. 116,100 “А " and 
23,664 “ B shares have been taken up. Ius. per share has been called ор on 
89,260 "А " and £14,630 10s. has been paid. £253.152 108. (being £2 10s. per 
share on 89,261 and £3 per share оп 10,000j is considered as paid on 99,261 “A "' 
ebares. 17,189 “А and 23,561 B' shares are considered as fully paid 
Mortgages and charges: £414,023. _ : 4 


i 
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Isle of Thanet Electric Tramways & Lighting Co., Ltd. 
49,978).—The annual return of this company was filed on December 81st, 1909, 
when the entire capital of £900,000 in 80,000 preference and 30,000 ordinary 
shares of £5 each, had been taken up. £5 has been called up on the preference 
and £150,000 has been paid. The ordinary shares are considered as fully paid. 
Mortgages and charges: £200,000. 


W. T. Glover & Co., Ltd. (Electrica] Wire and Cable Makers, 
Manchester) (56,124).—Issue on January 28rd of £5,000 second mortgage deben- 
tures, part of a series oreated May 7th, 1902, to secure £100,000, charged on the 
company's undertaking and property, present and future, including uncalled 
capital, subject to £100,000 first mortgage debenture stock. No trustees. Total 
amount previously issued of same series, £80,000. К 


Leeds Copper Works, Ltd. (formerly English Electro-Metal- 
lurgical Co., Ltd.) (62,225)..—A debenture for £50,000, created and dated Febru- 
ary 6th, 1903, has been registered. Property charged: the company's property, 

sent and future, as а first and floating security. Holders: Е. W. Rams- 

ttom, 48, Spring Gardens, Manchester, and F. 8. Kitchin, 43, Claremont 
Road, Manchester. 


Dick Kerr & Co., Ltd. (Engineers, London) (63,407).— A trust 
deed, dated January 29th, 1908, to secure £800,000 debenture stock created by 
resolution of January 2lat, 1908, has been registered. Property charged: 
certain lands, heritages, buildings, steam engines, &0., at Kil 
Preston, and 87,000 preference and 40,000 ordinary shares of the English 
Electric Manufacturing Co., Ltd. Trustees: The Realisation and Debenture 
Corporation of Scotland, Ltd., 44, St. Andrew's Square, Edinburgh. 


Woolwich District Electric Light Co., Ltd. (31,814).—A 
memorandum of satisfaction in full of a debenture, dated January 2nd, 1902, to 
secure not more than £25,000 and intergst, has been filed, 


marnock and 


ELECTRIC TRAMWAY ACCOUNTS. 


WEB give this week a comparison of the resulta 

Sunderland obtained from the tramway accounts, &c.,'issued by 

and the Corporations of Sunderland and Huddersfield. 

Huddersfleld. The formerCorporation purchased the undertaking 

of the Sunderland (Horse) Tramways Co., and has 

since converted it to the overhead electric trolley system, under the 

supervision of the borough electrical and tramway engineer, Mr. 

J. F. C. Snell. The greater portion of the system is new, and the 

maximum gradient is 1 in 14. Mr. H. England is the tramways 
manager. 

The passengers carried show an increase of 8,560,893, the total 
receipts ап increase of £33,987, and the mileage an increase of 
772,645, over those of the previous year. 

The Huddersfield Corporation has just completed the transforma- 
tion of ite system from steam to the electrical overhead trolley, the 
operation extending over a period of about four years, during which 
time the traffic hag been greatly interfered with. 

The original 22 miles of steam route have been extended to 35 
miles, covering certain portions of the neighbouring towns and dis- 
tricts of Mirfield, Honley, and Kirkburton, with running powers over 
the Linthwaite D.C.'s lines, the maximum gradient being 1 in 11. 
The electrical engineer and manager is Мг. H. N. Thomas. 


Huddersfield. 


is | Sunderland. 
: 
| 


Period covered by 12 montbs 9 months. 
returns 
Date ending March 31st, 1902 December 31st, 1902. 


Date of opening ... Horse, Jan. 1, 1900 


February, 1901. 
Elec, Aug. 11, 1900 


Length of route ... 8:89 miles 28:5 miles. 
Total length of track 17°18 miles 35 miles. 
Av. No. of cars in use 35 — 
Car-miles run 1,170,207 Elec., 922,294, Steam, 47,817 
Passengers carried 13,596,808 (Estimated) 7,841,432. 
per annum 
Capital expenditure £223,540 £984,794 
to date Electric. Steam. 
Traffic receipts £56,243 £40,392 £2,554 
Total receipts £57,307 £40 392 42,555 
Working expenses... £30,719 ' £21,595 £2,411 
Gross profit 426,588 £18,797 £143 
| 
Income per car-mile : 11 75d. | 10514. 12 82d. 
Working expenses 6:3d. 5614. 12 10d. 
per car-mile | 
Int, sinking fund 3'R6d. 5:36d. 3:574. 
aud depreciation 
Total expenees, ...| 10:16d. 10 97d. 15 67d. 
Profit or loss s 1:59d. — 46d. — 2 85d. 
Cost of energy per | 2:104. 45d. 
car-mile | 
Average fare charged | 7d. 8d. 
per mile | 
Rev. per ml. of route £6,367 £1,534 
Expenditure per ml. £3,413 £1,618 
of route 
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The foregoing table bears further evidence to the great economy 
of electric traction in comparison with steam, even if a liberal 
allowance is made for the small mileage. 

In tbe case of the Sunderland tramways, a total of 1,232,910 unita, 
or 1:05 units per car-mile, were consumed during the year, and the 
maximum power demanded with 50 cars running was 550 кж. 


ANALYSIS OF WORKING EXPENSES. 


— Sunderland. е 
ee ] Pee | | Per 
Gross. oar- mile. Gross. | car-mile. 
Electrical energy ... | £10,274 | 210d. | £1,731 45d. 
Balaries m" эз "T 637 13d. | 1017 "26d. 
Wages ivi V 13,655 | 2˙8 id. 9.903 | 2°58d. 
Oil, salt, &c. ... iss m 976 20d. 442 11d. 
Rent, rates, taxes & insuranoe 1,461 29d. 1.433 87d. 
Privtine, stationery, uniforms, 
compensation, &. ‘ee 1,870 87d. 1.783 45d. 
Repairs and maintenance 
ling stock lee e 795 16d. 3,509 91d. 
Permanent way .. $5 745 164, 912 24d. 
Electrical equipment 226 04d. 638 17d. 
Buildings oa ВР 80 ‘Old. 276 07d. 


Total working expenses .. 230,719 | 634. 221,594 | 5'61d. 


From the above table it will be noticed that the working costs in 
the case of Huddersfield are slightly lower than for Sunderland, and 
that both bear favourable comparison with such undertakings as 
Liverpool and Glasgow. 

For Huddersfield the item for repairs and maintenance of 
rolling stock, and in Sunderland that for electrical energy, figure 
much higher than usual. 

The following table shows the financial results obtained by the 
two undertakings for the period stated. In the case of Sunder- 
land a net profit of £7,742 remains after meeting all charges. 
Huddersfield, however, shows a deficit of £1,805 (or 46d. per 
car-mile) on the electric, and £567 (or 2:86d. per car-mile) on tbe 
steam undertakings; it is expected that, with the completion of 


the electrical system, much better traffic results will be obtained. 


Sunderland. Huddersfield (electric). 


Interest aud sinking fund . . £13,398 £14,307 
Depreciation yis is 5,448 6,295 
Balance—profit or loss 7,742 — 1,805 

Gross profit . £26,588 £18,797 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв electrical undertaking of the Corpora- 


Liverpool tion of Liverpool maintains its position as one 
.Corporation of the most succes*ful—if not the most suc- 

Electricity ^ cessful—in the kingdom. 

Accounts. During 1902 the Corporation has acquired 


the electric light order for Allerton, Woolton, 
and Childwall, and the undertaking of the Garston and District 
Electric Supply Co., Ltd. In all, two main and eight auxiliary 
stations are in operation; the total plant installed equals 21,190 xw. 
The undertaking has been managed during the past 20 years by 
Mr. A. Bromley Holmes—since 1896, as city electrical engineer—and 
the results obtained are an excelient testimonial as to his ability, 
The progress made during the last five years will be gathered from 
the following figures :— 


Manufacturing account. 


Year. From private From public From Sales апа Wages and . Profit. 


supply. supply. traction. repairs. material. 
1898 £50,809 £2,631 £497 £21,818 £18,954 £2,864 
1899 59,13 1,925 7,362 19,500 17,432 2,069 
1900 72,056 1,764 30,597 23,219 20,674 2,545 
1901 91,311 1,907 68,913 28,962 20,671 3,341 
1903? 101,089 2,134 79,452 17.07? 18,978 3,094 
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GEXERAL BTATEMENT. 


For year ending December 81st.— 1901. 1903. Increase’ 
Total capital expenditure .. £1,187,622 £1,336,709 £149,087 
Units sold— 

Private lighting .. 6,006,685 7,039,350 1,032,665 

Public lighting Bed was 228,949 256,154 27,205 

Traction ee Zai . . 19,782,508 15,890,579 2,108,071 
Total number of units sold . ... 20,018,142 23,186,083 3,167,941 
Equivalent number of 8-c.P. 

ашый ете | 359,518 441848 82,930 
Maximum load in kw. ... 955 9,431 10,539 1,108 
Gross re venue id .. £170,785 £189,550 £18,765 

„ Expenditure sd .. £85,104 £88,968 £3,864 

„ Profit и ыны; £85,681 £100,582 214,901 
Average price per unit sold 1:94d. 1 89d. —*05d. 


The past year hai not proved so satisfactory in regard to increase 
in units supplied as the previous year, the figures being 
3,167,941 as against 8,453,807 in 1901; the increase in gross revenue 
also is £18,765 as against £61,015 in 1901. This, however, is set off 
by a greatly reduced rate of increase in expenditure, namely, £3,864 
as against £24,812 in 1901. The comparative decrease in output is, 
no doubt, explained by the tramways extension having been 
practically stationary. The public lamps include 174 street arcs, as 
against 156 in the previous year. 

The prices charged were:—For lighting, 32d. per unit up to 
3,000 units per quarter, and 3d. per unit after; for power, 2d. per 
unit up to 3,000 units per quarter, and 144. per unit afterwards; for 
street lighting, 2d. per unit, and for traction 12d. per unit. 


REVENUE STATEMENT. 
1901. 1903. 
Gross. Per unit. Gross, Per unit. Ine. 


Sale of energy £162,049 1:94d. £182,671 189d. —'05d 


Meter renta I 2,439 03d. 2,829 03. 004 
Sale of fitti &c., fit | 
on Раа еса ae: 3,941 +044. 3,093 03d. — Old. 
count | 
Sundry receipts, rents 2,956 03d. 958 ‘Old. —024. 
£170,785 204d. £189,551 1:96 — 08d. 


Gross revenue 


—— — SAE — 


In the works costs, the item for coal shows a reduction of ‘13d: 
per unit, and now stands at the low figure of :370., the total costs 
beihg less than 1d. per unit. 


Совт or PRoDvOTION. 


For year ending Dece mber 81st— 1901. 1902. 
Grose, Per anit. Gross. Per unit. Inc. 


Ооа! ара unloading same... 241,600 504. £36,253 .d. — 134, 
engine room stores. 5,295 06d. 5,073 “064. ‘00d. 


Salaries and wages incurred | 
ig generation and TERS 14,635 17d. 15,757 »16d. — Old. 


and maintenance ) 


| of engines, boilers, dynamo, | 5,865 074. 10,975 “lid. 04а. 


mains, &c. 

Works costa ... - £67,395 ‘80d. £68,653 -*70d. — 10d. 
Rant, rates and taxes.. 7,258 109d. 8,430 09d. ‘00d. 
Management expenses, 

nser, seoretarz, eleridsl 8.756 10d. 9,347 114, 018, 
staff. 
General establishment) 
charges, stationery and: 1,439 021. 1,131 ‘Old. — Old. 
à риш. &c. re to! 
"Property &c. S256 00d. 1,42 Old. old. 
Total costs .. £85,104 101d. £88,968 *92d. — 09d. 


The gross profit for the year amounted to £100,582, which, after 
providing for financial charges (including £10,000 to the reserve 
fund) and a small item for bad debts, left a sum of £23,416, 
that was allocated to the renewal fund and general rates. 


PROFIT STATEMENT. - 


For year ending December 1st — 1901. 1962. 
Iaserest on loans .. .. .. 0 06 437,195 £39,152 
Sinking fund account  .. | 24,400 27,126 
Reserve fund account .. 10,000 10,000 
Renewal fand..  ..  .. 6,503 11,387 
Contribution to general ratte 7,583 12,029 
Provision for bad debts .. ee ex 25 T — 288 

Gross profit iss D . £85,681 — £100,582 


CITY NOTES. 


National Telephone Co. 


Ox Thur day of last week, at Hamilton House, Victoria Embank- 
ment, Sir Henry Fowler, M.P., presided at the meeting of this 
company. 

The CHAIRMAN, in proposing the adoption of the report, said that 


propos: d to carry 


the income accrued in respect to the business of the half-year 
amounted to £868,462, as compared with £801,495 for the cor- 
responding period of 1901, being an increase of £66,967. The 
working expenses for the half-year amounted to £473,267 123. ld., 
as compared with £444,391 13s. Pd. for the corresponding period of 
1901, being an increase of £28,875 18s. 5d. The net result for the 
half-year (after deducting the Post Office Royalties amounting to 
£78,641 13s. 4d.) was a profit balance of £316,553 68. 5d., as com- 
pared with £283,680 8s. 9d., for the corresponding period of 1901, 
being an increase of £32,872 17s. 8d. Those figures all related to 
the half-year, but they could not get a real criterion of the business 
unless they took a complete year, and therefore he would give 


. them the comparisons for the years 1901 and 1902. In 1901 the 


gross income amounted to £1,576,209, in 1902 it was £1,691,705, 
showing an increase on the year of £115,496. The shareholders 
would recollect that 1902 bad not been emphatically the 


dest year the company could have had, for it had been disturbed by 


an amount of competition, which did not exist in the preceding 
year. In Post Office royalties in the year 1901 they contributed to 
the revenue out of the gross income £146,578 ; last year they con- 
tributed £154,407. That was a very heavy amount of taxation, 
being 10 per cent. of their gross revenue. Turning to the working 
expenses in 1901, they were £951,000, in 1902 £998,000. Of course 
they could not have an increased income withoat increasing the 
expenditure, but he thou zht the shareholders would agree that the 
increase in the former item was not disproportionate to the increase in 


the receipts. In 1901 they paid £220,250 in dividends, and last year 


£275,250, which represented the increased dividend which was paid 
upon the new capital which was raised at the end of 1901. 
Another figure which was a very encouraging one was that 
relating to the reserve. Ia 1901 they carried to the reserve fund 
£165,000, this year they proposed to carry £175,000, and 
while their carry-forward in 1991 was £7,300, this year they 
forward £12,400. He thought he was justified in 
expressing, on behalf of the board, their satiefaction with the 
working of the company during the last 12 months. Out of the 
available balance shown in the report, they recommended a pay- 
ment for the half-year of dividends at the rate of 6 per cent. per 
annum on the first and second pr ference shares, 5 per cent. per 
annum on the third preference shares, 6 per cent. рег annum on the 
preferred stock, and 44 per cent. per acnum on the deferred stock, 
being equivalent to 5 per cent. per annum on the ordinary shares 
now divided into preferred stock and deferred stock, less income- 
tax in all cases. In this year's pay ments was included the dividend 
of 6 per cent. upon the amount of preferred stock, which they 
raised 1а getting money into the concern. The capital expenditure 
during the year had been £562,000, as against £536,C00. Their 
stations had increased from 219,000 to 245,000, showing an increase 
of 25,000, and that increase had been fairly spread over the whole 
of the kingdom. Their stock of materials, which in 1901 was 
£340,000, had now got down to £291,000. They were very anxious 
not to keep a larger amount of materials in stock than was abso- 
lately necessary for the carrying on of the business, and therefore 
they had reduced it by about £50,000. 

Mr. G. FRANKLIN seconded the motion. | А 

Mr. Н. D. HALL, after congratulating the directors upon the satis- 
factory character of the report, asked a number of questions with 
respect to the relations that existed between the company and the 
Post Office. He said he would like to kaow whether the company 
were increasing their telephone areas, for if they were, he fancied they 
were increasing their troubles. He believed that ultimately the 
public would demand a smaller number of areas, and a more uniform 
rate of charge for using the trunk system. He had heard it said that 
the telephone was merely a local convenierce, but he believed that 
with a low trunk charge, it would be used very largely for persons com- 
municating with each other all over the country. He wished to 
know whether the company was prepared to allow free inter-com- 
munication with any development that was made outside London 
by the Post Office. | - 

The CHAIRMAN, iu reply, said he thoroughly agreed with the object 
Mr. Hall had in view, and the directors were anxious and willing 
to come toa satisfactory arrangement with the Post Offi e. They 
had done so in London, and he might say the arrange- 
ment was working most satisfactorily for both the Post 
Office and the public. With reference to the areas they 
were settled years ago, when the Government bought the 
trank wires, and if tne Government wished to have those 


areas altered, it was a matter for them, and not for the company. 


They had no power in the matter, the areas being fixed under the 
Act of Parliament as part of the arrangement under which the 
trunk wires were purchased. They felt that the payment of those 
trunk wire fees pressed very heavily, but the money did not go 
into the pockets of the company, but to the Post Office. It would be 
be very much to their advantage if {hese terminal charges could be 
either modificd or done away with altogether, for under the present 
arrangement the public paid the Government, through the company, 
£300,000 a year for the use of the trunk wires. In order 
to induce the Post Office to give them those trunk wire 
facilities they were in the habit of guaranteeing to them a certain 
amount of revenue, but, after full consideration, the board had 
determined to discontinue the guarantes. It had been a heavy 
burden upon the company, and the board had come to the conclusion 
that they were not called upon to make good any deficiency which 
might result. He believed the present Postmaster-General was 
anxious to study the convenience of the public, and it was for the con- 
venience of the public that the London agreement was entered into, 
and they were perfectly ready to enter irto an agreement with the 
Post Office to get rid of these local difficulties. There was one 
matter he omitted to refer to in his opening speech, and that was 
to give them the number of telephonic messages, as compared witb 
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telegrams. In 1901 they transmitted 723, 250, 00) messages, and in 
1902, 796,538,000, while the number of telegrams transmitted during 
the year ended March, 1902, was 90, 432,041. 

The report was adopted. 


Northampton Electric Light and Power Co. 


Мв. F. Н. Тновнтон, J. P., presided at the annual meeting on 
19th inst. He stated that their coal bill came to £482 less than 


last year, and yet they bad sold £763 worth more current. They 


had written off £800 on depreciation account and £302 from 
preliminary expenses, and were going to pay a dividend of 43 per 
cent. as against 34 for the previous year. Dealing with the negotia- 
tions with the Corporation for the purchase by the latter of the com- 
peny's undertaking, he said tbe Council approached them—they did 
not wish to sell—and asked them to name a price at which they 
were prepared to sell The dírectors had gone carefully into tbe 
matter, and, with tbe assistance of one of the leading experts in the 
country, who knew as much as any man in England about the sale 
of electricity undertakings, they fixed the price at £140,000. Bo 
far as they knew, the Town Council never employed any expert to 
go into the figures on behalf of themselves or enter into negotiations 
with them or their expert in regard to that sum. They (the 
Council) based their figures or calculations on last year's balance- 
sheet, instead of valuing the undertaking as a going concern. The 
goodwill, too, ought to have been taken more into consideration. 
After the negotiations for purchase fell through, the Council came 
to them to inquire their price for éupplying current for the tram- 
ways. The directors had no particular wish to make much out of 
it, and quoted the lowest price at which it was possible to supply 
current, viz., 13d. The Corporation rejected that offer, and pro- 

osed baving an installation of their own at St. James's End. 
Now the Corporation bad abandoned their undertaking in 8t. 
James's End, and proposed to generate sufficient current for the 
trams from the refuse destructor and some extra machinery. He 
did not know whether it would be a success, but in other places 
where they had tried to generate current in tbat way it had been a 
failure. It was curious if Northampton could do what cther towns 
could not in the matter. No one had visited the company’s works 
on behalf of the Corporation, and he thought it was extraordinary 
that they should try to buy anything without going to look at it. 
He thought the prospects of the rd ond were extremely bright. 
After pointing out that a scheme had been adopted for letting out 
motors on hire at low prices, the cbairman said that the use of 
motive power was making great progress. He pointed out that a 
reduction had been made in the price of current for ligbting. 
which made it as eheap as it was anywhere else. After referring 
to the proposed extension of the area, he moved the adoption of 
the report. E | 

Mr. W. Tomes seconded. 

The CHAIRMAN paid a tribute to the work of the secretary (Mr. 
E. «s кол) the chief engineer (Mr. G. S. Jackson) and the rest 
of the А 
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Telegraph Construction and Maintenance Co. 


THE report for 1892 shows a net profit of £99,406, after charging 
the interest on the debentures. To this sum must be added £91,619, 
brought forward from last year, making a total of £191,026. From 
. this amount is deducted the interim dividend of 5 per cent., 
amounting to £22,410, leaving £168,615 to be dealt with. Of this 
. sum the directors propose to distribute a dividend of £1 4s. per share, 
together ber a bonus of 12s. per share, absorbing £67,230, being at 
the rate of 15 per cent., and making, with the amount already paid, 
a total dividend and bonus for the year of £2 8s. per share, or 
20 per cent, leaving £101,385 to be carried forward to the next 
account. The business of the company carried out during the past 
year has been of a satisfactory nature, and the works at Wharf Road 
and East Greenwich have been actively engaged in the manufacture 
of submarine telegraph cables and of insulated wire. The company's 
steamship; bave been occupied in the laying of cables as well as in 
repairing operations. "The factories and steamships have been main- 
tained in efficient working order. The 8.8. Colonia, the latest addi- 
tion to the company's fleet, bas proved herself to be in every way 
satisfactory and admirably adapted for her work. The directors 
propose to add a further sum of £20,000 to the pension fund 
established in 1899 for the benefit of the company's staff. 


City of Carlisle Electric Tramways Co. 


Тив report for 1902 states that revenue account shows a surplus of 
£3,039, being an increase of £581 as compared with last year, and 
the balance of profit and loss account, after providing for debenture 
stock interest, debenture stock trustees’ remuneration, and writing 
off the balance of the preliminary expenses, is £1,592, wbich the 
directors recommend should be dealt with as follows :—To carry to 
the fand to meet depreciation, raising that fund to £2,000, £929, 
and to carry forward £663. The car-miles run in the period have 
been 320,129, as against 323,044 last year, a decrease of 2,915 miles, 
and the number of passengers carried 2,216,583, an increase of 
205,710. After careful consideration, and owing to the shortness of 
the routes, the directors have introduced Ad. stages on some of 
them, and should the result prove satisfactory financially, they pro- 
pose to extend them to the whole system. 


City of London Electric Lighting Co. 


THE directors’ report for the year ended December 31st, 1902, to be 
presented at the meeting held at Salisbury House, E.C., on Wed- 
nesday, says that the expenditure on capital account during the 
year ended December 31st, 1902, amounted to £45,773 1s. 114. 


The total revenue forthe year ..  ..  .. 49249,2998 18 9 
including interest on deposits, investmenta, &c. 1,878 16 10 


WAS ee ee ee oe ee ee ee — e, £250,067 10 q 
From which must be deducted the following items: 
Expenses of generation and distribution £62,470 1l 9 
Rent, rates, taxes, general and special 
charges ae ит ss АР T 38,415 18 6 
Repairs and maintenance of buildings, 
machinery, plant, mains and other wor 17,288 8 10 
£118,174 9 1 
Interest transferred to debenture stock 
5 redemption fund .. 2 vs 1,164 111 
8 superapnuation fund. a 178 10 7 
: E 119,517 1 7 
. Leaving "m : £181,180 9 0 
To which must be added the balance brought forward from 1901. 14,063 0 10 
| Making а total available revenue of . £146,213 910 
‘Of this sam the following amounts have been distributed 
or provided for:— 
(a) Interest on first and second debenture stook - 
for year ended December 31st, 1902. vs £81,441 9 11 
(b), Interim dividend on £400,000 6 per cent. 
preference shares, paid in August last on 
&ccount of the distribution for the year .. 11,275 0 0 
(с) Transfer to reserve account .. ..  .. 85,000 0 0 
„ for leasehold redemption .. ay 500 0 0 
78216 211 


Leaving & balance of ee. oe £66,997 6 11 


The directors recommend that the following dividends for the 
year ended December 31st, 1902, be declared, subject to the de- 
duction of income-tax :— 

Preference Shares Nos. 1 to 40,000.—12s. per share, being a distribution for the 
year at the full rate of 6 per cent. Of this sum 6s. per share was paid on 
account in July last, leaving a balance of бв. per share for present distribution. 

Ordinary Shares Nos. 40,001 to 110,595.—108. per share, being a distribution at 
the rate of 5 per cent. for the year. j 


This will absorb £44,378 3s. 6d., and leave a balance of £22,619 
Зв. 5d, which the directors propose to carry forward. Warrants 
for the dividends will be posted on March 4th. 


PRIVATE LIGHTING: AVERAGE Prices Per UNIT OBTAINED, 
1896. 1897. 1898. 1899 1900 1901. 1902. 
T4id. 780d. 628d. 5˙16d. 409d. 454d. 404d. 
The following comparative statements show the position of the 
company as it was at the end of 1895 and at subsequent periods: 


PRIVATE LiotTING : NUMBER OF CUSTOMERS AND LAMPS. CONNECTED. 


December 8184 


1895. | 1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. 
Number of customers 
being supplied .. | 4,930 


5,803 6,822 7,414| 8,788| 9,855] 10,618) 10,9898 
Number (equivalent) 


of 8-0. p. lamps con- 195, 817347, 785296, 012 F 574,158 
пес | 


On February lith, 1903, there were 598,550 8-0 r. lamps 
(equivalent) applied for, out of which, 586, 219 were connected, and 
the customers numbered 11,043. The B. of T. unite sold during the 
year 1902, excluding public lighting, were 12,988,615, as compared 
with 11,526,951 for 1901. 


STATEMENT OF INCOME AS SHOWN IN THR AUDITED STATEMENTS OF ACCOUNTS 
IRSUED BY ТНК COMPANY. 

| m" 

1900. | 1901. | 1903. 

& & 


Year ended Deo. Bist 1896, | 1806. | 1897. | 1898. | 1609. 
| NE: 
250,080 250,667 


Gross revenue (after | | 
deductingallowances| £ £ & £ 
to consumers) . 106,999 146,916 175,792 175, (07 187,253 
Net revenue available | | 
for repairs and re- ' 7 
newals, depreciation, | 
| 
| 


228,77 


1 
reserve account, in- 
terest on debenture 
stock, &c., divider ds 
and special charges 


| і 
| 
) | 
| | 
| | 
50,100 85,701 107,550 97,942 87,323 84,016 120,082 149,781 
i i ' ] | 


„The directors have credited the debenture stock premium 
redemption account with £1,164 1s. 11d. from revenue for interest, 
and the amount at the credit of the redemption account at 
December 31st last was £49,668 1s. 8d. In order to simplify the 
accounts they have considered it advisable to place all the reserves 
shown in the accounte for 1901 under one heading, and con- 
sequently have caused the necessary transfers to be made. They 
have also transferred the sums of £35,000 and £500 from net revenne 
account to reserve account, thus raising the reserves as at December 
31st, 1902, to £182,235 3s. 1d., in addition to which there are deben- 
ture stock premium redemption fund, £49,668 1s. 8d., and amount 
carried forward to 1903,£22,619 3s. 5d., making £254,522 88. 2d. The 
appeals of the Corporation and of the company to the House of Lords 
have been set down for hearing, but have not yet been reached. 
The directors have constituted the company & member of the 
British Electrical Superannuation Fuud, formed jointly by several 
electric traction and electric supply companies for the benefit o£ 
their respective staffs. The necessary resolution authorising the 
directors to make an annual subscription to the fund in proportio 
to the salary of each member of the company's staff who joins 
the fund, will be submitted to the shareholders, Mr. H. 8, Leom 
retired from the board in May last, owing to his time being other 
wise fu'ly occupied. The directors received Mr. Leon's resignatiom 
with great regret. 
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Scarborough Electric Supply Co. 


Мв. J. Е. Excis, M. P., presided at this company's meeting last 
Saturday. He said that the capital expenditure of 1902 had been 
much smaller than that of 1901. The revenue had increased by 
£35 and had reduced expenses. They had delivered 438,860 units 
against 384,165 in 190], and had produced a revenue of £10,273 
against £8,847. There was a balance on the year's working of 
£5,664, as against £4,277 in 1901—an increase of £1,400 roughly. 
Looking to the future“ for a moment, the company would have to 
make provision for a greater capital outlay than during the past 
year. The directors had been so satisfied with the 500-Kw. gene- 
rator—the economy had been very great as regarded the con- 
sumption of coal—that they had ordered a second machine at a cost 
of £4,000. There would also be expenditure in the replacing of old 
mains, and generally making the necessary extensions for the con- 
venience of the public. They had no difficulty in raising money. 
They had never in the past had to go outside their own share- 
holders for additional capital. Referring to the proposed electric 
trams, be wished explicitly to say that so far as he personally and 
several other direotors were concerned, they did not hold any 
financial interest in the tramway company, and it had been left to 
them by their colleagues to settle terms with the tramway company. 
Certain correspondence bad passed, but a final arrangement had not 
been arrived at. He believed that the prospectus of the tramway 
company was now settled, and would be out in the course of the 
next few weeks. There was every prospect of that undertaking 
going on very rapidly now. The supply of current to the company 
would not be a large matter; it would not involve any great 
increase in capital expenditure, but whatever it required they 
would have no difficulty in raising. 

Mr. GEO. ALpERSON-SwITH seconded the adoption of the report, 
and it was carried. 


W. T. Henley's Telegraph Works Co., Ltd. 


Tak directors’ report for the year 1902, to be presented at the 
meeting to-day at Cannon Street Hotel, says :— 

The accounts show that during the past year a net profit has been made 
of £61,862 9s. 8d. After payment of directors’ and auditors’ fees, deben- 
ture interest and income-tax, and making the usual allowance for depreciation 
of peaks piant; machinery, &c., there remains £53,557 48. 8d., making, with 

785 9s. 8d., b ht forward from last year, a total of £80,843 18s. 11d. The 
directors have transferred £1,000 to the debenture redemption sinking fund, and 
£10,500 to the reserve account, and they recommend the payment of the 
following dividends, viz.:—On the ference shares at the rate of 44 per cent. 
per annum (less income-tax), including the interim dividend already paid, and 
on the ordinary shares at the rate of 20 per cent. per annum (less income-tax), 
including the interim dividend of 6 cent. d on September lst last. 
оозе yments will amount to £51,875, leaving £25,967 18s. 114. to be carried 


“ 


Hart Accumulator Co., Ltd. 


Tux report of the directors, to be presented to the meeting to be 
held on Wednesday, March 4th, at Stratford, E., at 12 o'clock noon, 
reads :— ; 

The profit for the year December 81st, 1902, is 26,447 10e. 4d. and the balance 
brought forward from last year £4,429 15s. 2d., amounting together to £10,877 
ба The directors recommend the payment of a dividend of 16 per cent. per 
annum on the ordinary share capita], which will absorb £6,000, leaving £4,877 
Ds. 6d. to be carried forward. ‘the company's buildings, plant, tools, &c., have 
been augmented by #665108. 7d:, which has been charged to capital, and due 

iation on same has been made. The maintenance of the works, plant, 
&о., has been well kept up at а cost of £488 28. 7d., which has been paid for out 
of revenue. The vacancy on the directorate caused by the retirement of 
Wm. Griffiths, Esq., has been filled by the appointment of E. J. Clark, Esq. 


\ 


Electric Lighting and Traction Co. of Australia. 


Tux directors’ report for the year ended August 31st, 1962, states 
that, after paying interest on debenture stock and loans from 
and writing off the repairs and renewals incurred durin 
the year, the profit and loss aceount shows а loss of £402 10a. 9d. 
The absence of net divisible profit for the year is due to decline in 
revenue from the Melbourne undertaking, consequent on the com- 
pletion of the generating station of the Melbourne City Corporation, 
which has enabled the latter to supply consumers within ite area 
who had previously taken their supply from this company. The 
revenue from the residential districts and suburbs outside the city 
. area, for which this company hold an Order in Council, did not, 
. during the period under review, suffice to compensate for the lost 
revenue from the city area. The work of laying mains in the 
suburbs has, however, been actively proceeded with, ard the 
number of connections and applications received for light and 
power, amounting to the equivalent of some 40,000 8-с.р. lamps, 
now exceed the connections lost in the city. The total connections 
to the company's mains in Australia on August 31st, 1902, were as 
follows:—Melbourne, 36,000 8-с P. lamps; Adelaide, 17,730 8-c P. 
lamps; Geelong, 8,650 8-c.P. lamps; Port Adelaide, 4,238 8-c P. 
lamps = Total, 66,618 8-c.P. lamps. Since the above date, the 
equivalent of approximately 10,000 8-o.P. additional lamps have 
been connected and applied for. The company's undertakings 
at Adelaide and Geelong have this year turned the corner, and are 
now established on a profit-earning basis. This result compares 
favourably with that of undertakings similarly situated in Great 
Britain and elsewhere. During the year capital expenditure in 
Australia on buildings and plant has been incurred as follows :— 
On the Melbourne undertaking, £37,049 1s. 3d.; on the 


the directors to be adequate. 


Adelaide undertaking, £15,017 158. 5d.; on the. Geelong under- 


taking, £93,195 168. = Total, £55,262 11s. 8d. In order to 
provide the capital necessary for the further development of the. 
company's undertakings, the directors propose to issue forthwith 
the remaining £75,000 of the £150,000 5 per cent. debenture stock. 
Of the proceeds of this issue, between г :0,000 and £50,000 will be 
spent on additional plant, mains, &с., and the balance will be 
‘applied in reduction of the loan from the company’s bankers. The 
company’s engineer and manager, Mr. F. W. Clements, considers 
that the expenditure of this sum will enable the net earnings of 
the company in Australia to be increased to £25,000 per annum. 


"The shareholders will be asked to sanction an increase of the eom- 
pany's borrowing powers to an amount sufficient to enable the 


directors to create £150,000 second debenture stock. | 
Melbourne.—It will be seen from the profit and loss account that the gross 


. profit from Melbourne for the past year amounts to £7,416 10e. 4d, The antici- 


pated administrative econumies are being duly effected. The Alcock station 
as been closed down entirely, and the generating machinery concentrated at 
the main station at Richmond. Further important economies will result from 
the pending completion of the new system of mains and transformers being 
laid down in the suburban dietricts. e directors have full confidence in the 
future of the Melbourne undertaking. 

Adclaide.—Bince the new station was opened in November, 1901, the equiva- 
lent of about 20,000 8-с.р. lamps have been applied for and connected, Further 


applications for light and power continue to be received so numerously that 
the directors are sending out additional generating plant, in order to be able to 


cope with next winter's load. The financial result for the past year shows a 
gross profit of 2500 7s, 34., alter making good the loss incurred during the first 
three montbs' working under the old conditions. . ; 

Geelong.— This station shows a gross profit of £385 15s. 4d. for the past year, 
beini the first complete year of its operation. The demand for light and. power 
continues to be satisfactory. 

Port Adelaide.—The directors regret that they have been unable to arrange 
for the closing of this small station during the past year, and in consequence it 
has continued to work at a loss. They hope, however, to be in a position to 
shut it down and connect the district to Adelaide at an early date, when the 
consequent redaction of working expenses will, they believe, convert the 
present loss into profit. . 

General.—The Stock Exchange granted an official quotation on April 29th, 
1902, to both the company's first issue of £75,000 5 per cent. debenture stock, 
and the second issue of preference shares, numbered 20,001 to 80,000, 


Chelsea Electricity Supply Co. 


Tax directors’ report for the year ended December 31st, 1902, shows 
that the profit amounted to £27,092, which, with £265 15s. 4d. 
balance of interest and £461 19s. 6d. brought forward, makes a total 
of £27,819 14s. 10d. After deducting £6,750 interest on debenture 
stock, £900 interim dividend on the preference shares, and £3,332 
14s. interim dividend on the ordinary shares at the rate of 3 per 
cent. per annum, there remains a balance of £16,837 Os. 10d., which 
the directors recommend shali be appropriated as follows :— 


To credit of renewals and depreciation fund .. . £8,960 0 0 
To final dividend on the preference shares at the rate of 
6 per cent. per annum, making 6 per cent. for the year 900 0 0 


'To final dividend on the ordinary shares at the rate of 6 
per cent. per annum, making 44 per cent. for the year 6,665 8 0 
Leaving a balance to be carried to the next account of. 811 12 10 


£16,837 0 10 


The amount placed to the credit of renewals and depreciation 
fund is based upon the estimated life of the different descriptions 
of plant and property, and, although proportionately less than the 
appropriations of several кыре companies, is considered by 

. The price of coal has been lower, and 
the cost of production of the unit shows a satisfactory decrease. 
Expenditure amounting to £1,969 11s. 8d. has been incurred during 
the year in connection with changing the system of supply from 100 
volta pressure to 200 volts. This amount has been added to the 
balance of the suspense account of the previous yesr, and one-third 


. of the whole has been written off. Negotiations have taken place 


during the year with the holders of founders’ shares with the view 
of cancelling those shares on terms satisfactory to the holders of the 


ordinary and founders’ shares alike; but the directors are not іп а 


position to make proposals thereon to the shareholders at the 
ensuing general meeting. The number of lamps connected on 
December 31st, 1902, was 176,002, an addition of 14,971 during the. 
year, and the improvement in the unite sold per lamp continues. 
The total number of units sold in 1902 was 2,257,559, being 246,409 
more than the previous year. Іа 1901 two directors were added to 
the board. Mr. Nugent Daniell retired in June last, and it is not 

proposed to add to the present number of directors. | 


— л 


Kensington and Knightsbridge Electric Lighting Со. 


THR directors’ report for the year 1902 says that during the year 
the number of houses and shops connected with the system has 
increased from 2,605 on December 31st, 1901, to 2,889 on December 
3186, 1902, while the number of lamps calculated on the usual 
basis of 8-c.P. has increased from 222,158 to 249,870. The renewal 
account now stands at £44,144 168. ld., being an increase of 
£5,878 2s. 1d. over the amount of the account at the end of the 
previous year. After providing for the amount placed to renewal 
account, writing £1,392 2s. off cost of purchase of Kensington 
Court Co, Ltd., in the capital account, and after paying the 
dividends on the 6 per cent. first preference shares to June 30th, 


. 1902, on the 5 per cent. second preference shares to September 30th, 


1902, and an interim dividend at the rate of 10 per cent. per annum 
on the ordinary shares for the first half of the year, the balance 
standing to the credit of the net revenue account for the year 1902 
is £13,207 19s. 8d. Of the above sum £1,500 has been appropriated 


868 


to the payment of the first preference dividend to the end of the 
year, and £625 has to be set aside to meet the portion of the divi- 
dend on the second preference shares accrued to the same date. It is 
proposed to pay out of the balance of £11,082 198 8d. a further 
dividend on the ordinary sbares at the rate of 10 per cent. per 
annum for the past half-year, making with the interim dividend 
paid on August let, 10 per cent. for the year. This will leave a 
balance of £5,832 19s. 8d. to be carried forward. The increase of 
supply from Wood Lane has enabled a still further reduction in the 
steam power to be made at Kensington Court. Certain of the 
engines have been removed from there, and have been re-erected at 
Chapel Place, replacing smaller engines which have been sold. 
The directors feel that the company is justly entitled to complain 
of the conduct of the London County Council in bringing forward 
an electric supply Bill in 1903, which, speaking broadly, is to all 
intents and for all purposes, a repetition of tbe Bill which was in 
Parliament and was rejected last year. The opposition of this 
company, with others, was successful, but that opposition caused a 
considerable portion of the £340 for “ Law Expenses." 


London Electric Supply Corporation. 


Tax directors’ report shows that the profit on the working for the 
year ended December 31st, 1902, is £35,342 58. 11d., to which bas 
to be added interest on deposit and amount brought forward, 
£1,513 7s. 4d., making a total of £36,855 13s 3d. Out of this the 
interest to December 31st, viz., £14,332 17s, has been paid, leaving 
a balance of £22,522 168 3d. The board propose to deal with this 
amount as follows: | 


By payment of а dividend of 6 per cent. (or 6s. per share) on the 
preference shares, for the year ending December 81st, 1902, 
of which &n interim dividend of 2s. 6d. per sbare waa paid on 
September 1st, 1902 А ЗИ sis v és = .. £14,952 0 0 

To reserve account... is г. ès ЕР M iid . 600 0 0 

To carry forward oe 1,570 16 3 


"£22,522 16 8 


The anticipations expressed in last year's report as to efficiency of 
supply and decrease in cost of production, have been more than 
fulfilled. The result of this satisfactory service has been a steady 
accession of new orders. The plaut and machinery have been main- 
tained out of revenue, and are in an efficient condition. The 
board have entered into an agreement with the London County 
Council for supplying power to the Council's tramways. This 
agreement will have the effect of still further reducing the costs 
and increasing the revenue of the corporation. Other negotiations 
are in progress for large power contracts. 


Oxford Electric Co. 


TRE directors’ report for 1902 states that the revenue account shows 
a profit (including £169 168. 6d. brought forward from last year) of 
£8,777 118. 4d. 


After providing £2,044 6s. 34, for debenture and other interest and writing off 
£554 Cs. Ма. on account of hire-purchase installations, the available balance net 
profit is £6,179 4s. 5d., which the directors propose to appropriate as follows :— 
In payment of a dividend at the rate of 54 per cent. per au пот on the share 
capital (whereof 24 per cent. was paid in September last), £8,653 18. 4d , and in 
addirg 22,270 to the reserve and renewal of plant account, which will then 
amount to £4,500; the balance, £276 Зв. 1d., to be carried forward to next year's 
account. It is estimated that there is now the equivalent of 46,010 8-с.р. lamps 
connecied to tbe mains, and the prospects of additione during 1903 are satis- 
factory. The number of Board of Trave units sold during 1002 was 17 per cent. 
larger than in the previous year. During the year the directors have had 
under coi sideration the question of itnyortant extensions of the generating 
station at Osney, and consulting engineers were employed to advise as to the 


best methods to be adopted. А part of their recommendations bas been 


carried out by the provision of an additional bay to the generating tation 
capable of accommodating four large boilers. one of which has been installed 
during the year. In view of future developme ts, eleven houses surrounding 
the works have been purchased. The distributing mains of the company have 
been «extended during tbe year in the Banbury, Linton, Nortbmoor and Wood- 
stock Roads, and in St. John and Park Erd Streets An additional trans- 
former station has been installed at Staverton Road. The plant has been 
maintained in thorougbly efficient order, and during the year a new firebox 
has been fitted to one of the original boilers at a cost of £250. This expenditure 
has been charged against the reserveand renewal of plant account. r. Selby 
Bigge has resigned in consequence of private engagementa, The board recom- 
mend that the vacancy be not, for the present, filed up. 


Lancashire Electric Power Co.—Mr. F. E. Gripper, 
at the meeting held in London on the 24th inst., said {he company 
was incorporated by Act of Parliament for the purpose of supplying 
electrical energy in bulk to authorised undertakers for their own 
ure and for distribution throughout the manufacturing districts of 
Lancashire, south of the Ribble, with the exception of six county 
boroughs. J be necessary capital for the equipment of the company's 
first station at Little Lever, near Bolton, and the laying of over 60 
miles of cables on their proposed first line of route, had been 
practically assured. He expected that the contracts would be let 
in the course of the next few wecks, and the work would proceed 
with the utmost expedition. Next year he hoped tbey would be 
in a position to supply local authorities with electricity in bulk. 


Crossley Brothers.—The report for 1902 states that the 
amount at the disposal of the directors is £102,519. After 5 per 
cent. is paid on the preference, and 11 per cent. on the ordinary, 
£19,615 is carried forward. 


Western Telegraph Co.—The directors bave declared 
an interim dividend, payable on March 23rd, of 38. per share, or at 
the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended December 31st last. The transfer books will be clos d 
from March 18th to 24th. 
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STOCKS AND SHARES. 


Wednesday Evening. 
TicHTNESS in the Money Market and a flatness of the Funds do 
not prevent a considerable amount of business in the Electrical 
departments. The Home Railway department is again moving on 
a pivot of its own, and the public has developed another little 
buying mood. Electrical Supply shares continue to command 
increasing favour, and Telegraph descriptions stil move timidly 
upward, as though half afraid to go ahead strongly lest the 
market should be swamped with stock. 


The investor is coming to recognise the comparative cheapness of 
several Home Railway stocks in what is known ав the Heavy 
section, and a feature of the week is the sbap rise which the 


‘Railway Market has to show. That the improvement should not 


bave extended to Electrical Railway stocks is not surprising in 
view of the greater relative cheapness, say, of Great Western than 
Central London—cheapness, that is, from the point of view of 
return upon the capital invested. Those who essay to read the 


fature, put Central London stocks upon a 5 per cent. basis, but the 


company has a lot to do before it can safely distribute such a 
dividend, and in the meantime the capitalist looks out for some- 
thing that will pay more on the money at the present time. City 
and South London Ordinary has been down to 75 since we last 
wrote, but the price is firming up again, and the bogey of tramway 
competition in S»uth London is perhaps played out for awhile. 
Metropolitan Consolidated and Metropolitan District stocks are 
both harder. Waterloo and City is quotably unchanged at 984. 

A number of iateresting reports are issued this week by electrical 
supply concerns. The City of London Electric Lighting Co. shows 
that it made an extra profit of about 24,00: as compared with the 
previous year, and while this result has been treated as disappoint- 
ing by some of tbe papers, in the market the result receives more 
appreciation. City sbares are now about 104. Chelseas keep a very 
strong market for some extraordinary reason. Negotiations are 
stillgoing on for the extinction of the founders’ shares, although 
so far the pourparlers have failed to discover a satisfactory way out 
of a difficulty which of necessity must be solved some day. And 
the solution, it may be suggested, is hardly likely to improve, at all 


‘events temporarily, the price of the existing Ordinary shares. 


London Electrics are also strong, all three classes coming in fora 
good deal of attention this week. Blackheath are ; better on tbe 
week. 

With regard to dividends not yet declared, an idea prevails that 
the Notting Hill distribution will be at the rate of 6 per cent., a.d 
a certain amount of curiosity attaches to the comiog report, because 
some say that the dividend will probably be belped by a draft from 
the reserve fond. The Metropolitan announcement may be ex- 
pected any time within the next fortnight, and is usually one of 
the last to make its appearance. Much discussion still rages in 
Marylebone as to the likelihood of the borough being allowed to 
borrow the money after all. 

With the passing of the latest Marconi scare has come a re- 
focussing of investors' attention upon Telegraph stocks and shares. 
Those proprietors who have so eagerly thrown away their holdings, 
are now also to be numbered amongst the buyers, and as the 
market is none too well supplied with stock, the better tone 
remains in force. The changes this week are not so important as 
those chronicled in our last list, but the general trend remaizs 
bullish. Eastern Ordinary is a pointlover; Extensions keep at 12, 
the company having secured an important order on ite cable ships. 
A further spurt bas taken place in West India and Panama 
varieties, .As briefly noted previously, the Venezuelan difficulty 
has brought unlooked-for grist to the mills of the West Indian 
cable companies, and the revival of trade that is pretty sure to 
follow the settlement of the dispute is another source of hopeful- 
ness, Anglo-American Telegraph stocks are good, the Preferred 
being picked up as a fair speculative investment. Any outbreak 
of activity in Yankee Rails would probably mean a rise to par for 
this stock, but it must be admitted that the immediate outlook 
for the American market does not favour undue optimism. 

Telegrapb Constructions continue to receive support, and the 
report of the company, which appears in another column, is of a 
gratifying character. Movements in the Miscellaneous Market are 
few and unimportant, although there is an unwonted amount of 
trade doing in the general indus'rial department. National Tele- 
phone issues are steady. | 

British Electric Tractions display no change, bot Potteries 
Ordinary are 4 better at 94. London United Debenture stock is 
up a point, and a bardeniog in Buenos Ayres and Belgrano prior 
stocks is perceptible. Beyond this, the tramway market displays 
little movement. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAME. or Dividends for the last EK 8 week ended 
Issue. жш three years. aun 18th. Feb. 95th. Feb. 25th, 
| 
1900. | 1901. | 1902. Highest Lowest 
но Асар . Telegra ph, 4 o omm 035,000 ° э» ie К 10 s is iR 8 c M ХР 
i on Telegrap 's shares, Nos. 1 $n s s Ks 805 T - 
119,7002 Do. do. 65% Debs., Nos. 1 to 200 Ree КА а ..| 100 x es s 70 — 80 70 — 80 ; 65 
788,840 | Anglo-American Telegraph АР vs А © id ..| Stock 83 61s. 60/6 49 — 59 xd 49 — 52 i m 
8,106,580 Do. do. do. 6 % Pref. EM ux Vd e .. | Stock"; 6 6 96 6% 92 —94 xd 92 — 91 931 924 
3,105,580 | Do. do. do. Deferred ee ee 5. 5. — | Btock | 5s. 28. 1/- 8i— 85 xd 81— 4d di ej] 
44,000 СЪ ciepHone, NOR МОН, ee vs е x eee fus 5 5 5 4 — 4 — кн 
13,838,9008 | Commercial Cable à .. | $100 8 8 160 —170 160 —170 2x 
1,841,208 Do. do. Bterling 500 year 4 * Deb. Btook, Red. 3s .. | Stock v ve 90 — 98 90 — 93 961 924 
16,000 | Cuba 33 " А v ДЕ 10 44% 4% 64— 14 — 7 
6,000 Do. 10 % Pref. ee ae oe ee ee ee ee 10 ee ae 18 — 14 1 — 14 ee e 
12,981 | Direct Spanish Telegraph vs ys T з б 4 96 4 96 vs 241— 84 А 
6,000 Do. do. 10 % Cum. Pref. 8 és ©» эз 5 $5 "n ‘<a 7— 8 7— 8 : 
60,7101 | Direct United States Cable " 90 83% | 81% a 10 — 104 104— 11 108 е 
92,8001 | Direct West India Cable, 44% Ree. Deb, within Nos. 1 to 1,200, Red. | 100 ex ica ia 98 —102 98 —102 Ке p 
4,000,000 | Eastern Telegraph, Ord. 8 % ..| Stock | 7% 7% m 128 —198 122 —197 1273 124 
1,955,565 Do. 84 Peel. Stock zx v s .. | 100 s ia de 86 — 89 87 — 90 9H ue 
1 500.000 Fuse аон Action: м бы fua ph „ [uo 7% | 7% | „ 110 — 113 11 — 23 p^ iii 
xtension, Australasia, an “еа ae ss ee == 
820,000! Do. 4 % Deb. Stock Stock 5% T s 107 —110 105 —108 s ds 
о " Го Е do. Ё * Reg. Mort. Debe. (Мазгі Sub.) 1 E 8,000 n Ka 511 - 99 8, % о ги. e a 
, о е egrap An rust ee ee 0 ee 82 d 
180,042 Do. do. 6 % Pref. a "m ee 26 "m 10 "à Sa es 12 — 18 13 — 18 198 12} 
150,000 | Great Northern Telegraph, of Copenhagen А 10 15 % |15 96 zi 25 — N 25 — 27 26 т 
66,9001 { Halifax and Bermudas Cable, "e lst Mort. Debs Ten Nos. | 100 A m 1. 98 —101 99 —102 a : 
1 е вес 
17,000 | Indo-European Telegraph ee ` Ё 95 10% |10% xn 87 —41 87 — 41 
100,0001 | London Platino-Brazilian Telegraph, 6 96 Debs. is ix ..| 100 i 5% V 101 —106 101 —106 í 
72,680 | Montevideo Telephone, Ltd., HP Nos, 1 to 72,680 os " 1 2496 25% i i- 
86,492 Do. Б % Pref., Nos. 1 to 96,499 sd “i 1 i3 ^s ku 1 1 
1,983,388 National теыерпоңа; Pref. Stock  .. ys sié is P .. | 100 5 % 5 96 6 94 98 —100 99 —101 1001 99 
1,966,667 Do. Def. Stock oe oe ee ee ee 100 ее ee 44 70 — 79 70 — 72 704 
15,000 Do. do. 6 96 Cum. lst Pref. eo ee es ee ee 10 6 6 6 18 — 14 18 — 14 184 
15,000 Do. do. 6 €, Cum. 8nd Pref. ae sx 10 6 6 6 12 — 19 19 — 18 
250,000 Do. do. б 9€ Non-cum. 8rd. Pref., 1 © 250,000 Pr б б 5 5 5 — b 5 — 5 51 Бок 
9,000,000! Do. де 84 % Deb. Stock Red. m ..| Stock | 84 84 84% 95 — 97 95 — 97 021 961 
600,000 Do. 4% Deb. Stock Red. i» ..| 100 4 4 4% 101 —108 101 —108 102 
171,604 | Oriental ТАА and Elec. Nos. 1 to 171,50, tally paid as e 1 6 6 2 — 1 i— 1 x 
1180 Feito and European Tel., 4 % аг Debs., 1 = 1,000 А - 0 бА 6% "T 9.100 1 А 
L ute 8 ee ee ee eo ae 
8,808 | Submarine Cables Trust 7 a s és v EN .. | Cert. S es 110 —120 106 Tni 107 
58,000 | United River Plate 3 à ss 5 7 96 7 96 ^ а= — 57 53 5g 
40,000 Do. , ш до O. 5 % Cum. Pr Pret., Nos. 1 to 40,000 oe 8 oe ee ee 41— 44 — 51 
179,9471 Do. do. Б % Debs. .. | Btock as s s 102 —106 102 —105 Я 
15,609 | West African Telegraph, Shares. А 10 "S es js 8— 4 8— 4 és se 
80,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . . 9 ce es $i 0- i 0— } НЕ so) 
150,0003 Do. do. 4% Debs., 1 to 1,600 guar. by Bras. Sub. Tel. | 100 is ks "m 96 — 99 96 — 99 es i 
267,980 | Western Saale Aa Etd., Nos. 1 to 207,980 va EN ЛУ 10 7 96 7 96 © 10 — 11 11 — 13 114 114 
75,0001 Do. 5 % Debs. and series, 1906 .. ux .. | 100 a is es 100 —108 100 —108 E x 
83321 Ww ae a e a i D Stock Red. е oe 0 0 0 E i% . ka 97 E 
es an ama e egrap. ee ee ee es . ee * A * 
84,568 : Do. do. do. 6 96 Cum. 1st Pref. M vi 10 as . 5 &- 
4,069 Do. do. do. 6 % Cum. 2nd Pref. ` Же 10 - b 8 — 4 4— 65 9 К 
80,0001 Do. do. do. 5 Debs., Nos. 1 to 1,800 oe 100 eo ee 99 —109 99 — 109 . eo 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 Cum. Pref. ee ee ec 10 | ee . ee 8 — 4 8 — 4 . 
800,0002 Do. do. 5% 1st Mort: Deb. Btock Red. ee ss .. | Stock js 76 — 80 75 — 80 
100,000 | British Electrio Traction s F s я 10 9 96 9 96 А 184 — 18} 184 — 183 138 138 
100,000 Do. ias 6 $4 саш P 10 ies 12 — 124 xd 19 — 144 1 124 
600,000: Do. Perpetua Debenture Btook Я 8 Е 194 —127 124 —127 1 126 
100,000 | British ао Wire Ord. í А b 15 96 | 10 % 12 8 7 8 { 
100,000 Do. dor 6 % Cum. Pref. ч x es ds ka vs 6 6 2s 
50,000 Do. 44% 1st Mort. Deb. Red.. sa ва .. | 100 E T es 102 —106 102 —106 101 5% 
50,000 |"'Browett, Lindley & Co., Ord. . ix $5 v e £1 8 Nil РА 12/6 to 19/6 12/6 to 18/6 n єл 
50,000 0 6 % Cum. Pref. .. ©& a e 21 6 6 96 6s 16/6 to 178. 16/6 to 178. єз ss 
106,731 | Brush "Electrical Engineering, Ord., 1 to 106,781. : v^ 855 2 6 Nil " 1 i— 1 ou e 
150,000 Do. Non-cum. 6% Prei. А T 2 6 8% 1— 1— 1 
125,0001 Do. 90. 44 % Perp. Deb. Stock . ЯУ ..|Btock | .. và ae 101 —104 101 —104 i 
125,0001 Do. do. 44 % Perp. and PES Stock ey .. | Stock ©з T a 91 — 96 91 — 96 
85,000 | Callender’s Cable Construction eure m ; Я T ass 5 15% 20 es 14 — 15 134— 144 
40,000 Do. do. do. 6 % Cum, Pref. 4 b T i i: 53— 6 | Bi — 6 
90,0002 Do. do. do. 9 % lst Mori: Deb. Btock Red. .. | Stock И жа 2 108 —112 108 —119 
1,860,014 | Central London Railway, Ord. 8 , Ў .. | Stock гә 4 4% 106 —100 ха! 106 —109 v їл 
' 494,008 Do. do. 4% Pref, Brook ee ats - .. | Stock s 4 4% 103 —106 xd, 103 —106 1054 E 
i 494,998 Gi Do. ЫР E hes do. .. os * 26 ie .. | Stock | ij А 4% 109 —118 xd, 109 — 773 i 175 
‚890,000 ity and Sou ondon way ase eis i 3s "^ .. | Stock 98196 т 5 
85,000 Crompton ё Co, Мов. 1 t0,86,000 neg. Dal 1 © aui £160, азд 8 | se 1 of 8 2— 8 8 
e ort g. 0 , an m E 
100,0001 | 901 to 11,000 of £50 red. б ee | ee es ee 102 106 102 106 oe eo 
90,261 | Edison & Swan United Elec. Light, А” shares, ‘£8 paid, 1 to 99, a 5 | 24% Nil is = af - af - 
17,189 Do. do. “ A shares, 01—017,189 .. | b | 924% Nil mee 1 a 
844, 0281 Do. do. 4% Deb. Stock Red. 100 | ie а Е 79 — 77 73 — TI " 
100,000 Do. do. 5% 2nd Deb. iato PEEN: Certs. all pa. 100 ЫВ sk a 77 — 83 T] — 82 i 
112,100 | Electric Construction, 1 to 119,100 .. ЯР. 2 6 6% м И 2 .1 2 z " 
81,3900 | Ро. до. 7% Cum. Pret., 1 to 81,880 :: 2 DUE | af 3 2— 3 » 
2, 5001 Do. do. 4% Perp. lst Mort. Deb. On sir ..| Stock g | “> .. | 97—100 , 97—100 - 
25.000 | General Electric Co. (1900), 6 ^ Cum. Pref. yx Ex 10 | 5 95 6% ! .. | 10 — 104 10 — 104 ee 
200,000 | Ро. do. 4% Mort. Deb... .. . | Btock | r „ az, | 100 —108 | 100 —108 2 
35,000 | Henley's (M. T.) Telegraph Works, Ord. СЯ A s^ ei b 20 & 20 20 % 15 164 1 164 16 15 
85,000 Do. do. Pref. T io 6 43 Я 5 aa 54 57 E 
45,050 Dos до. ort. Deb. Stock 1: 11 | Stock; .. , .. 109 —11 109 —118 is 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10% 10% | .- | 194 184— 194 19} 
820,0001 Do. do. do. 4 4% ist Mori. Deb. | 100 | .: 0| 0 d 101 —104 | 10t —104 2» 
41,500 Liverpool Overhead Railway, Ord. „| 10 | 3% 1% dà 1 5N— 514 Брі 515 
10,000 |+ Do. do. "Prob lf aa 42 1o 1 104— 11 | 1—11 : 
7,500 | Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 = 85 s id 10 | .. j| .. j| .. ,; 14—15 | 144— 154 Е 
37.850 | Telegraph Construction and Maintenance. 12 17 2% 20 A, | B— 41 ; 88 — 41 
160,0002 4 % Deb. Bds., * ‘1 to i 600 Red. 1909 100 .. es “з 101 —104 101 —104 - 
540,0002 | Waterloo & City Railway, Ord. Stock “a s Я 100 | 8% 896 330 97 2100 97 —100 100 
| | 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
E. Prom E Bradford Share D q From М Manchester phere: List. 
LATEST PROCURABLE QUOTATION 8 OF SECURITIES NOT ' OFFICIALLY QU OTED. 
Consolidated Construction and Maintenance, M-. — Ashton, and Hyde Blectric (410 18—14, 
National Electric Wiring, 4—1, | 40. Prk үү юй.) 10—11. 


Bank rate of discount 4 per cent. (October Зва, 1909). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


— 


Stock Р Closing Closing Business done 
Present Dividends for the j j 
NAME. or Quotations Quotations week ended 
issue. Share, | lust three years. Feb. 18th. Feb.25th.  |Feb. 25th, 1908. 
1 1900. 1901. | 1902. Highest | Loweat. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. zx 1 s ja Mo үш i A 1 Si 
"20,000 TK. i c | 8 „ „ „ | a | acia | io b 
Brompton & Kensington Electric Light Sup., to vs 10 
90,000 p Do. do. 1%, Cum. Pref. "S 6 ee s s 10 — 1 10 — 1 ix s 
50,000 | Charing Cross and Strand Electricity | Supply as 9 A 5 9 10 10 9 — xd 9— 9 9575 945 
70,000 Do. do. 4t Cum. Pref. 5 ee ae se 51— 9 xd F}— 5 
40,000 Do. de. * City Undertaking " 44% Cum. Pref. m 5 E - 2 4 4 54 2 
коо Cisl Do. МЕ до. usd 96 Deb. Stock Red. . x a 5% m 64% (3, 30 це re 108 — 56. 104 
, *Chelsea Elec ену Барр: О K zy T | 4 — 6 6 — 
150,000 951 Deb. Stock Red. M .. | Stock s 2 is 108 —111 108 —111 1 " 
10,595 City ої London Electric Lighting, Ord. 40, 001—110, 506 es i 1 0 5 596 Б % 10 — 11 10 — 11 10: 10g 
40,000 Do. % Cum. Pref., 1 to 40, 000 va 10 6 vs 5 134— 144 — 144 14 ©» 
400,0001 Do. б x: Deb. Stock, Borip. (iss, at 116) all paid .. Жа Зр jos 122 —127 122 —127 
800,000 Do. 2nd Deb. Stock. Prov. Certs., all paid . 100 Se 102 —105 102 —106 e 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4 & 4% bn 9 — 10 9 — 10 94 m 
20,000 Do. do. do. 69 /001—60,000. - 10 6 wide vs 19 — 13 19 — 18 yi e 
400,0001 Do. do. 44% Deb. Stock, Prov. Certs, (all paid) Red ag и * os i 108 —111 108 —111 1102 109 
50,000 | Edmundson's Electric Corporation, Ord. Shares e T 5 7% 7 96 ius 64— 7 xd ) Е hes 
80,000 Do. do. 6 % Cum. Pref. a - “a z% oe 6 — 6— 63 65 6} 
140,000 Do. do. 44% 1st Mort. Deb. Stock m 100 Vs s - 106 —109 106 —109 108 Vs 
21,000 | Kensington and Knightsbridge тоси, Ота. ss 5 12% |10% |10% 104— 114 104— 114 z es 
90,000 Do. 4% Debenture Btook .. | Stock xx Ps РА 100 —108 100 —108 T P 
110,000 | London Electric Supply бйрй, Limited, Ота. gs 8 EM АР es 2— 24 Y 25, 
49,840 Do. do. 6 % Pret. b Я АЕ ka 54— 6 54— 6 e 
MM x Do. Б до. —«— Ыш. 005“ 1st Mort. Deb. Stock Red Бося 6% 6% Vs E — 193 99 —102 i 997 
etropolitan Electric Bupp y š i xd 84— 184— 19 1 1 
220,000: Do. do. Ist Mort. Deb. Stock es i s es m 2; 108 —113 100 —113 ан ч 
250,000: D de. Mort. Deb. Stock nen Ss .. | Stock > bs is 98 —101 98 —101 УМ s 
10,852 | Notting Hill Electric Lighting = - "E 10 7 6 xs 14 — 15 144— 154 144 - 
40,000 | 8t. James' and Pall Mall Electric » Light, Ord. - £s 5 144 144 144% 14 — 15 14 — 15 144 ts 
20,000 Do. do. 7 % Pref. 20,081 to 40,030 1 1 Бе 84— 94 xd 84— 94 " » 
150,000: Do. do. 985 84% Deb. Stock Red .. 100 P m io 97 —100 97 —100 А is 
12,000 | Smithfield Markets Electric Supply, Ord. . is T is E 5 E T 2496 2— 924 24— 8 8 е 
50,0001 Do. 4% Deb. ET re vx T 100 Vx yos e 80 — 90 85 — 90 , 
65,000 | South London 3 2 Supply, Ога. .. A Ss se oe 5 T m 1396 33— 83 — 8$ 35 
80,000 | Urban Electric Suppl 15, es ae "m v a 5 25 Ер m 4; 4 59, ae 
80,000 Do. 5 % Cum. Pref. .. vs «i bc vx b = s ia 4 4 5 
110,000 ме ш Electric "Supply. О. г és s p 5 10496 | 108% | 12 36 12 — 18 124— 1 18 ` 
. 141 5 M Cum. Pref. .. a КЕ id „„ bx 6 — 63 6 — e" 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid, 
MARKET QUOTATIONS, Wednesday, February 25th. 
CHEMICALS, &c. This week. Last week. Inc, or Dec. METALS. &c. (continued). This week. | Last week. He. or De or Dec. 
a Acid, Hydrochloric: per сиё. 5/- | 5/- | T: g Copper Sheet „„ per ton #11 271 
а „ Nitric. : He .. per cwt. 22/- | 22/- * g » Rod. .. per ton | £71 | #11 9 
a „ Oxalic. GJ >Р .. рег cwt. 32/- | 82/- | че | e " (Electrolytic) Bars .. per ton 46110 460 30/- inc. 
a „ Sulphuric sa T . per ewt. 5/6 | 5/6 e e „ „ Sheets .. perton £75 £74 £1 inc. 
a Ammoniac, Sal .. рег cwt. 42/- | 42/- e 15 iy Rod .. perton, £6410 | £63 30j- inc. 
a Ammonia, Muriate (crystal) .. рег ton £33 10 £83 10 ae е „ - Н.С. Wire per lb. 43d. | 73d. Е 
а .. per ton £30 | 230 + f Ebonite Rod e э, Der Ib, | 8/- | 8/- A 
a Bleaching powder . га .. рег ton £4 10 44 10 г | / " Sheet гә .. per lb. 5/- | 5/- e 
a Bisulphide of Carbon era .. per ton £15 £15 | * n German Silver Wire Ae .. per lb, 1/6 | "xu 184. inc. 
a Borax .. «+ per ton £18 | £18 5% h Gutta-percha fine . „ we ӨЕ (2 — 9 : 
a Benzole (90 95) " Sä .. per gal. 7/- 7/- ae h India-rubber, Para fine Буз .. per lb. 3/8 to 3,9 ШЫ to 8/6} inc. 
a » (50/90 % ке .. per gal. 5/6 5/6 { T- | 4 Iron, Charcoal Sheets .. per ton | £18 ie: 
a Copper Sulphate i ens .. рег ton £23 15 £23 15 | ~~ i ,, Pig (Cleveland warrants) per ton 50/8 478 2/7 inc. 
a Lead, Nitrate i 72 .. per ton £24 £24 | T | $ , Forgings, according to візе рег ton From £11 | From £11 m 
a „ White Sugar I. .. per ton £31 £31 sa i „ Scrap, heavy .. per ton | 47/6 to 50/- | 47/6 to 50/- .. 
a „ Peroxide ps * .. per "en xxu xc d | »i | i „ Wire, galvanised No. 8 .. per ton 49 15 49 15 
a Methylated Spirit . per gal. V (| £19 5 to 
a Naphtha, Solvent (90% at 160°C). per gal. б | se | |S g Lead, English Ingot . . per ton £1276 i| 412 10 
a Potash, Bichromate, in casks .. per lb. 9d. 8d. | .. | g „ Sheet... .. per ton £18 | £18 is 
a 8 Caustic (75/8096). . .. per ton £24 £24 | is m Manganin Wire No. 28 . .. per lb. 8/- | 8/- B 
a v Bisulphate T .. per ton £35 | #85 | де 9 Mercury .. .. per bot. £8126 | £8126 x 
a Shellac : Ps .. per cwt. 119/- | 119/- | ia d Mica (in ginal cases) small .. рег lb. | 8d. to 9d. | 8d. to 94. " 
a Sulphate of Magnesia T .. per ton £4 10 £4 10 ^ aN a $5 » medium perlb. | 1/9 to 2/9 1/9 to 2/9 i 
a Sulphur, Sublimed Flowers .. рег ton £65 | £6 5 г d large .. per lb. 3/3to 7/3 | 8/8to 7/8 - 
a „ Recovered Ee .. per ton £5 10 £5 10 A | p Phosphor Bronze, plain castin шев per lb. 1/ to 1/2 | 1/- to 1/2 | B 
a » Lump .. "m .. per ton | £5 £5 | б р 57 rolled bars & per lb 1/- to M8 | 1/- to 1/8 V 
а Soda. Caustic (white 70 %) .. per ton 210 15 210 15 p $5 кр & sheet per lb. m 1/2 | From 1/2 ~" 
а „ Crystals у m .. per ton £8 £8 ә о Platinum ; s .. peroz. £4 £4 eM 
а „ Bichromate, casks.. .. per lb. 944. 24d. | ` p Silicium Bronze Wire . per lb. 9d. to 1/- ui 2 1/- vs 
| | | i Stee., Magnet, aoc'd'g to desc! p'r n per ton | £58 i 
METALS, &c. | | ё» „ in bars i Proma nd | n 240 | Ке 
£ 31 10 to Я 
b Aluminium аром, in ton lots. per ton 4148 £148 | vi 9 Tin, Block .. v "s per ton | to 2136 © 0 1 10j- inc, 
b - Wire, in ton lots .. perton | £224 | £294 | s 9 „ Foil .. per Ib. 1/6 ! Е 
b . Bheet, in ton lots .. per ton £191 | #191 éd un э» Wire, Nos. 1 to 16 . per lb. 1,9 19 | .. 
р Babbitt’ в metal ingots .. рег ton ,4£49 to £180 £42 to £110. = | p White Anti-friction Metals— 
e Brass (rolled тсы! 2" to 12) basis per lb. ed: | E | „White Ant" brand per ton £84 to £60 238 to £60 | LL 
e „ Tube (brazed) e. per lb. | d. | E ES | d Yarns, 3/10s Grey Cotton, on sp'ls per lb. 72d. | * 44. inc 
е: ў „ (solid drawn). .. Per lb. 7d. 7d. as „ 6lea, Flax. . per lb. ë : 
e „ Wire, basis oe .. per lb. 824. i | „„ 8 ply 10 lbs. Russian `. per lb. К 
e Copper Tubes (brazed) is .. per lb. | 81d. А . Í » 10 lbs. Russian, single .. per lb. А 
с „ (solid drawn) .. per lb. 9а. 9d. | B 10 180 Ibs. Jute rove per ton Ar i | 3 
g Coppe? Bars (best selected .. per ton | £71 | £71 | ii | k Zinc, Sh't (Vieille Montagne bnd. ) per ton | £24 | £2810 | 10j- inc. 
| l 
a Messrs. О. Boor & Co. "1 India-Rubber, G.P. ani Teleg. Works k Menars. Morris Ashb Lim: 
tati b The British Aluminium Co., Ltd. Quotations J 7 Messrs. James & Shakspeare. [Co., Ltd. | tati m Messrs. W. T. Glover & imi 
Uo T ed by e Messrs. Thos. Bolton & Sons., Ltd. | Supplied by А Messrs. Edward Till & Co. ane lied by * Messrs. P. Ormiston & Sons. 
Pplied ОУ | d Messrs. F. Wiggins & Sons. i Messrs. Bolling & Low pped бу | o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Бына & Со j Messrs. Walter Н. Hindley & 09 Ltd. p The Phosphor Bronze Company Ltd. 
‘TRAFFIC _ RECEIPTS. 
Receipte for Miles ` Recei te ddr 
Weep | tue week: Total to date. | open, | dhe ры to Total to date. em 
Sampan; ending | Ino. or Inc. or This Last © кырын en «line: on d 
A À à no. ог nc. or ,This|Last 
Amnt.| деш» | Amat. | dee.“ |year |year. 8 | Am'nt. "| dec am d "enr. та 
| ЕЕЕ E | Et —— 5 — 
Blackburn Corp. Trys. .. Feb. 20 649 | + 96 87,674 | + 4,681 E | E 8 B. E. T. Co. 5 2 £ 4 7 £ | | 
Blackpool апд Fleetwood » 21 201 | + 71 1,404| + 258 74 7 8 Southport Feb.18 218 | 4111 1,297 + 555 | 
Bristol Trys. & Cer. Co. „, 20! 4.418 +881 — — 28 South Staffordshire . » 18 | 734 | + 99 4,119, — 2980 | 91 
British Elec. Trao. Со.:— ! | Ж 2 BSwanes.. .. ..| ы 1 48 | + 6| „ % + 258) 5j 
Barnsley Disti ict T » 18 175 — 965 — — — = Taunton.. М sd „ 18 33 | + 2 205 — 21 | К 
Deve n pori £a фу 19 814 | + £0 2,851 | — 85 5 5 38 . РЕ „ 1З | 219 | + 68 1,248 + 117 81 
Dudley—Stourbridge.. | „ 18 77 | +154 | 4270| + 384 E. P pe eston-super-Mare.. | „ 11 26 — мо. — | — 
Gaiesbead » 18 827 | +244 | 509| + 1,057 1 ә О Wolverhampton Dist. » 18 342 | 4107 | 2,027: + 1,15) | 1 9% 
Graveser.d— Northfleet | ow 13 184 — 1,058 — — 4 Central London Railway „ 21) 6 933 | +296 35,578 + 2, 99 6 | 6 
Greenock—Pt. Отот » 18 0677 | + 71 2,440 + 238 7 74 F City and В. London By. „ 22 8068 | + 44 | 26,881 | + 1,046 64 
Hartlepool e wel ge M 220 | + 82 1,804 | + 265 4 Doncaster Corp. Т — — — = = i ia 
* Kidde: minster .. we » 18 100 | + 17 10 | + 51! 4 Dove) Corporation „ 21 170 | + $0 1,984 | + 10| 8 8 
Menhyr.. .. .., „ 18, 187 J 11.01 — 188| 8 | 8 Dublin United Trys. .. „, 20 4,548 | 4852 1,1218 + 9,776 | 46 | 46 
Middleton ба `> » Ì3 | 227 — ),884 — 83 — 8 East Ham Tramways .. T » 21, 499 | +197) 17,175 + 4,142 8 | 4 
Oldham—Anhton | » 18. 59 | +185 8,175 + 385 8 8 8 Glasgow Corp. Trys. ..,Jan. 24 | 11,629 | +969 415,90 + 2,301 62 
Peterborough ..  ..|  18/ 147 = 473 — —|-— Liverpool Overhead Ry. Feb. 22 | 1,468 | +194 | 11,859 | + 1,49 64 
Poole m 2s n 13 281 | + 68 1,871 | + 9274 EC i *  Newoasile Corp. gon „ 91 | 8,006 — — — 85 Rs 
Potteries P Е 738. 1,452 | +197 9,147 | + 787 RAnnderiand Orrp „ 22 967 | + £0 — — 179 | 193 
Rothesay Е Б 47 | ]1* АР HE 9 н А 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELECTRONS. ` 
Ву Sm Оглувв Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 287.) 


RADIATION. 


But it is not only the progressive motion or locomotion of the 
electric atomic appendages that we have to consider; we must 
assume also that they are susceptible of motion in the atom itself, 
either vibrating like the bead of a kaleidophone, or revolving in & 
minute orbit like an atomic satellite. Indeed it is to the vibrations 
or revolutions of the electrons in an atom that its radiating power is 
due. Matter alone bas no perceptible connection with the ether, & 
fact which is proved in my paper in the Philosophical Transactions 
for 1893 and 1897* ; it is electric charge which gives it any connection, 
and even then it has no viscous connection—there is no connection 
that depends upon velocity, or В of the nature of friction fit is purely 
accelerative connection; itis only when the charge vibrates, and during 
ite accelerative periods, that it is able to in fluence the ether and carve 
it into wavest —waves consisting probably of alternations of shear, 
with no motion of the ether as a whole, but only a to-and-fro quiver 
of its equal opposite constituents over some excessively small ampli- 
tude—a kind of motion which constitutes what we know as radia- 
tion. It is not the atom pulsating as a whole which disturbs the 
ether, but the pulsations or vibrations, or the startings aud stoppings 
and revolutions, of its electric charge. But normal or centripetal 
acceleration, involving nothing more than change of direction, is 
just as effective as actual change of speed. If an electric charge is 
able to describe a small orbit 400 billion times a second, it will 
emit the lowest kind of visible red light. If it vibrates faster, it 
will emit light of higher refrangibility ; and the particular kind 
of radiation emitted by the atom of any substance, when in a 
fairly free state, will depend on the orbital period of its electrons, 
every frequency of vibration corresponding to a definite line in 
the spectrum. | 

But, if this be so, radiation must te susceptible to magnetic 
influence, for a revolving electric charge constitutes a circular 
current, and if a magnetic field is started into existence with its 
lines threading that circuit, it must, while it ів changing in intensity, 
‘cause the speed either to increase or to decrease, and so will either 
raise or lower the refrangibility. If, then, electrons are revolving 
in every direction and a magnetic field is excited, during the rise 
of the field the pace of some will be increased and of some decreased, 
and this increase or decrease will not stop until the magnetic field 
is destroyed again. 

Hence it would appear that if a source of radiation is put into a 
magnetic field, and its lines examined with a spectroscope, they 
should be doubled, some being raised in refrangibility, others lowered; 
or if any are left unaltered the line might be tripled, orif the motion 
was of a more complicated character the line might conceivably be 
quadrupled or sextupled, or any other change produced according 
to the character and complexity ofthe motion. Atany rate, it would 
seem that the line must be affected somehow, even if it were only 
broadened. It happened, however, that when Dr. Larmor theore- 
tically perceived this, and did the calculation for it in 1895 to see 
how much effect might be expected, he made the natural assump- 
tion not that an electron could move by itself on a coniparativaly 
stationary atom, as above described, but that the atom was ifself 
pulsating or revolvirg or quivering in some way as a whole and 
carrying its charge with it. Oa this assamption, knowing what he 
did about the massiveness of an atom, he perceived that the effect 
would be too small to see; and inasmuch as Faraday had, with 
imperfect appliances many years ago, looked for some such effect— 
not then guided by theory, bat simply with the object of trying all 
manner of experimente—and had failed to see anything, no fresh 
experimental attempt to examine the question was initiated; nor 
was the matter publicly referred to until, as hinted above, Zeeman, 
of Amsterdam, in 1897, with a powerful Rowland grating, and a 
strong electro-magnet, skilfully observed a minute effect, consisting 
ina broadening of the lines emitted hy a sodium flame placed 
between its poles; and then at once Dr. Larmor wrote to me, saying 
that this must be the effect which be had expected, but thought 
must be too small to see. On receiving the intimation I imme- 
diately, with a little trouble, repeated and verified the experi- 
ment,§ and exhibited it at the Royal Society soirée in May that 
same year. 

From this simple butiimportant beginning the large subject of 
the influence of a magnetic field on the radiation from different 
substances has been laboriously worked at, not only by the original 
discoverer, but by Preston in Dublin, Michelsou in America, and 
others, and a whole series of important facts have been made out. 
Every line hes been studied separately; some lives are quadrupled, 
some tripled, some s^xtupled, aud so ор, as said above. One 
mercury liue is resolved iuto as many as 11 componente. The effect 


* Lodge, Phil. Trans, Vol. 184, pp. 727—804, and Vol. 189, pp. 
149 —166. 

t See especially Phil. Trans., Vol. 189, p. 164. 

t See Part I. of this paper, also Appendix G. 

& See Proc. Roy. Soc, Vol. 60, tpp. 466, 513, and Vol. 61, p 413; 
or Nature, Vol. 56, p., 2371; also the Electrician, Vol. 38. 


is therefore not too small to see, though it needs excessively high 
power and perfect appliances to see it; and so it became evident 
that if radiation were due to moving electrons, their motion could 
not be handicapped by having very much matter associated and 
moving with them. It became possible, indeed, by making a 
measurement of the amount of doubling undergone by the lines in а 
given field, to ascertain how much matter was associated with the 
revolving electric charge in any given case; in other words, to 
make a determination of the electro-chemical equivalent effective in 
radiation, i. e., of the ratio m/e. Indeed, Prof. Zeeman. with con- 
siderable skill, made a rough determination of this kind at a very 
early stage, when he only eaw the effect as a slight broadening of 
the sodium lines; and came to the conclusion that the electro- 
chemical equivaleat was quite different from that appropriate to 
electrolysis, being some thousand times smaller. Не found, in fact, 
that the ratio e/m had ia this case also the notable value already 
suspected in connection with cathode rays, viz, the value 107 o. g. s. 

More recent nieasurements have confirmed this estimate, and 
showa that the ratio of charge to matter in the Zeemau case is 
practically identical with the ratio of charge to matter in the 
cathode ray case; in other words, that whatever ie flying in the 
cathode rays is vibrating in a source of radiation, and that if the 
cathode rays consist of moving electrons, radiation is due to 
vibrating or revolving electrons. 

Even this, however, does not constitute a proof of the existence 
of masses so much less than atoms; it may bə only a remarkable 
coincidence. Besides, it is possible that in all these cases the whole 
atom is, after all, moving, but that its electric charge is 1,000 times 
bigger than what had previously been observed as the proper charge 
of an atom. | 

But this assumption, improbable even for the cathode rays, 
becomes still more unlikely in the case of radiation, where it is not 
at all unnatural that only a very small part of the atom should be 
moving, the great bulk of it heing practically stationary. Besides, 
the more the details of the Zeeman effect are studied, the clearer 
it becomes that the electron theory attributed to it from the first 
by Prof. Н. A. Lorentz, as well as by Fitzge ald and Larmor іо 
England, is complete and satisfactory. 

One of the earliest public«tions in England, both of the fact and 
of its elementary theory, is that given by the present writer in two 
articles in the Electrician for February and March, 1897,* which are 
worth referring to as reprssenting incipient ideas on the subject 
before the full significance was grasped. Tho high value of ths % 
ratio, viz, 1 x 107 св, ог 50 million coulombs per gramme, 
instead of the moderate electrolytic value, is spoken of on psge 
643 as a difficulty, and a Fitzgerald suegestion amounting virtually 
to the beginnings of an electron theory of the Zeeman effect is 
hinted at. Likewise an extremely short.way of expressing the 
theory of the motion is given by tbe writer, in the following 
form :— | 

Consider the resolved part of any orbital motion projected on to 
a plane normal to the applied magnetic field, н, aud let the angular 
velocity at any point with radius of curvature r be w, then the field 
will exert a radial component— 


+ реН? о, 

which will represent an increment ог decrement of centripetal force 
d (mr «?), 

whence it follows, to a first approximation, that 
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and the change of frequency caused by the magnetisation will 

therefore be— 
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The other component of the original orbit will manifestly be 
unchanged. This is far from being & complete and satisfactory 
theory, unless the projected motion happened to be circular; but 
it was a brief and early attempt. 


+ 


Ox THE ELBCTRON THEORY OF THE MAGNETISATION OF LIGHT. 


Among the early contributions that have been made to the theory 
of moving charges, few are more remarkable than those of Dr. 
Johnstone Stoney in counection with the process of radiation, long 
before there had been any experimental verification of the separate 
existence of ttese electrons, or of the fact that the emission of light 
from a substance is due to their motion. Dr. Stoney bad treated them 
in an astronomical manner in 1891, dealing with an electron moving 
round an atom as if it wore a satellite moving round a planet, and 
bad discussed the various perturbations to which they might be 
subject, and the effect of those perturbations on the spectrum of 
the light emitted. 

One of the simplest kinds of perturbation is what is called a pro- 
gression or recession of the apses, being a slow revolution of the 
orbit in its own plane. Such a motion was shown to be able to 
account fora doublet in the spectrum; for of the two component 
vibrations into which the motion can be analysed, one has been 
made more rapid, and therefore its light raised in refrauyibility, 
the other has респ made sluwer and therfore lowered in refrangi- 
bility. 

490 855 closely allied kind of pert ur vat ion, analogous to preces- 
sion of the equinox«s 1n the case of the carta, would 1esult in а line 
triplet in the spectrum. This precessional motion occurs in an 
orbit subject to any oblique pull or deflecting force. Instead «f 
yielding directly to that pull, its effect is to make the axis describe 


— — ee 


* Sce Lodge, Electrician, Vol. 38, pp. 568 and 643. 
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a kind of cone, the kind of motion that one sees in an inclined 
spinning-top ; the pull of gravity on a spinning-top does not make 
it topple over, but makes it precess. So aleo with a hoop or bicycle 
when not vertical; instead of tumbling, it turns round and round 
in a circuit as long as its motion continues; only falling when the 
motion ceases, Hence if the orbit of an electron were subjected to 
oblique or deflecting force, the effect would be not to place it 
directly in the desired position perpendicular to a line of force, 
but to cause it to pre»ess; and this motion might be analysed into 
three, the acceleration and retardation of circulsr orbit above-men- 
tioned, which would result ina doubling of the line, and a third 
component, viz, the one parallel to the axis, which would be 
unchanged, and would therefore represent a spectral line in its old 
position, the centre of the group of three. All this was clearly 
perceived by Larmor and Fitzgerald in connection with Dr. 
Zeeman's discovery, though they were anticipated by his great 
compatriot the eminent physicist, Н. A. Lorentz; to whom the 
most complete publication of the theory is due, being in several 
respects anticipatory of the experimental resulte. For it may be 
observed that the light emitted by the oscillation components above 
spoken of will be all of one definite kind, due to vibrations in one 
definite d'rection and therefore polarised. The kind of polarira- 
tion would depend on the aspect from which it was seen. ^ If seen 
at right angles to the axis of precession, all three lines should be 
plane polarised, the middle line at right angles to the other two. 
If, however, it be looked at along the axis of precession, then there 
should be no middle line, because the axial vibration would then 
be end on ; and the two side lines should be circularly polarised. 

Directly Zeeman had demonstrated the fact that a magnetic field 
applied to a source of light was able to act as a perceptible perturb- 
ing cause, Prof. Lorentz was at once able to predict tbe whole of 
tbat which has been bere stated about the tripling of the line seen 
sideways to the lines of force, and the doubling of the line seen 
endways, with all the polarisations as just stated ; because the lines 
of magnetic force constitute the precessional axis. And all these 
effects were shortly afterwards seen by Zeeman and others, and are 
characteristic of the simplest circular orbit. 

At first sight one might be inclined to suppose that the orbits 
would all face round and set themselves oormal to the lines of 
force, like so many circular currente; but that is to forget the 
inertia of the travelling electron. It is manifest that since a re- 
volving electron constitutes a circular current, ite tendency will be 
to set itself with ite plane normal to the lines of force; but since 
by hypothesis the revolving electron has inertia, the current will 
not so set itself, but will yield to the deflecting force in an indirect 
manner as a top does; or as the oblate spinning earth does— as 
explained by Newton in the Principia—the axis of rotation having 
a conical motion round the lines of force, a motion which is called 
the precession of the equinoxes in the case of the earth, and the 
Zeeman effect in the case of a radiating atom. 

This is an account of the chief part of the Zeeman effect, and 
may be regarded as the most fundamental kind of disturbance 
caused by a magnetic field on a source of radiation. But there may 
be other minor disturbances, just as in the case of the earth, whose 
axis is nct only subject to precession, but also to nutation—a 
nodding movement superposed upon the main motion. It is also 
quite possible for the middle line, or for the two outer lines, or 
indeed for all three linee, to be doubled ; thus giving rise not to the 
standard triplet, but to a quartet or a quintet or even a sextet— 
appearances seen and photographed for some lines of scme sub- 
stances by Preston. | 

Even the two constituents of the double sodium line behave 
differently: one of tbe sodium line, Da, which bad appeared only 
broadened to Zeeman at first, really becomes a sextet. The other 
sodium or р; line becomes a quartet; and a complete study of the 
behaviour under magnetism of all the lines and groups of lines given 
by different substances must result in a great extension of our know- 
ledge in many directions; in »act, it is hardly too much to say that 
the diecovery of Zeeman, in the light of the theory of Lorentz, bas 
doubled the power of spectrum analysis to throw light upon the 
processes of radiation and the properties of atoms, and has opened 
up а new department, as it were, of atomic astronomy, with atoms 
and electrons instead of planete and satellites, 


(To be continued.) 


MANCHESTER Locar SEcTION. 


THE reading of Mr. J. S. Highfield's paper on The Possible Develop- 
ments of Electrical Driving in Factories, due to the Supply of Elec- 
tricity at Cheap Rates by large Power Companies," wasdelayed through 

. the author's illness until Tuesdsy, February 17th; this is also given 
as an explanation of the incompleteness of the paper. The object 
aimed at was to touch on the salient points of the subject, rather 
than enter into it in detail, and thus provide material for a ready 
discussion. 

It is important to bear in mind the intrinsic difference between 
electric light undertakings and power supply schemes. The fcrmer 
were primarily put down to supply electricity for lighting, the 
power load being a development, whereas the latter are designed to 
supply electricity mainly for power purposes, the lighting load 
being only of secondary importance 

We have long insisted on the necessity for allowing the use of 
overhead wires fur economical transmission and di-tribution of power, 
and Mr. Highfield strongly supporte this view, giving the comparative 
costs between underground cables and overbead wires as follows :— 


Overhead wires, total cost per mile for two wires — £400 
Underground cables cables — £700 


These costs are for two 2 sq. in. conductors, the underground 
cables being paper-insulated, lead-covered, and laid in troughs. 
The poles for tbe overhead wires are sufficiently strong to carry 
eight similar conductors, and as each pair of wires is added, it will 
be seen that the cost for a given capacity of the overhead line 
becomes increasingly less than the cost of the underground line. 

The cost of supplying electricity is largely dependent on the load 
factor, and whereas the standing charges are controlled by the 
annual load factor, the cost of fuel, oil, stores, &., are 
mainly influenced by the weekly or monthly load factor. 
It is interesting to note that the monthly load factor may be 
higher in summer than in winter. The importance of advising as 
to the best methods of driving, is recognised by Mr. Highfield, and 
he advocates a trained staff to study the problem, and give infor- 
mation on the most suitable method of adapting motors to any 
particular class of work. 

Probably engineers have to some extent lost sight of the truc 
relationship between cost of power and the final cost of the manu- 
factured article; also, in competition with existing methods of 
driving, they have laid too much stress on the primary cost of the 
power, instead of showing the sibilties of increased output. 
For processes requiring a steady drive the electric motor is 
excellent, and even wbere the power will cost more, the extra 
profit accruing from increased output may far outweigh the extra 
cost of power. In paper-making, printing, and textile factories 
particularly there may be openings not yet altogether appreciated. 

The managers of collieries have not been slow to realise the 
many advantages of electricity as applied to mining operations, 
and a large number of mines are working by electric power. There 
is, however, much room for development, particularly in “ winding," 
and though the difficulties to be overcome are great, they are not 
insurmountable, and the application of electricity would result in 
economy in windiog costs and an important load for power 
stations. 

Great impetus has been given to electricity supply by the hiring 
out of motors, and in many cases the saving in capital outlay has 
largely influenced the adoption of electricity. 

The paper concludes iwith a brief review of existing methods 
of charging, and Mr. Highfield thinks it probable that that of giving 
discount on quantity or some arrangement of special contracts will 
be the method generally adopted. 

The CHAIBMAN (Mr. Earle) opened the discussion. He pointed 
out that power companies, though finally to own extensive schemes 
with large capital, would not complete these schemes or employ the 
whole of the capital at once. In a given case, with a capital of, say, 
£2,000,000, probably the first instalmeutof plant and mains would cost 
£506,000, and on this it is estimated a dividend of 5 per cent. 
would be paid. When the whole capital was employed this divi- 
dend would be 10 per cent. He fully agreed with Mr. Highüeld 
that the importance of overhead wires was very great, and if used 
when a power scheme was first put in operation, they would enable 13 
per cent. more dividend being paid, which was important, in that 
it would considerably help the raising of further capital. Board 
of Trade consent to overhead wires might be obtained, say, on a 
yearly agreement, whereas such privilege for perpetuity might not 
be granted. Power companies anticipated spending £15 per кү. on 
cables to begin with, but with overhead wires this could be reduced 
to £5 per kw. The cost per xw. for a scheme of 10,000 кү. capacity 
worked out at £97 per KW., which was divided into £16 per kw. for 
distribution, and £21 per xw. for the generating station. He 
questioned the correctness of the figure (02d. unit) given for 
the running cost of the water-power scheme ; that of £4 per horse- 
power per annum could just be done in England, assuming a 100 
per cent. load factor with coal at 6s. 8d. per ton, but without pay- 
ing interest on capital In the case of a cotton mill where exien- 
sions were being made, and steam driving would have involved 
extensive structural alterations, it had been found advantageous 
to adopt electric driving. Where separate engines were used iu 
outhouses, there would be no doubt of the economy of electrical 
operation. The steadiaess of the drive was most important, 
especially for paper-making, and in one instance when steam was 
used trouble had been experienced through the paper constantly 
breaking; with electrical driving this trouble was overcome. The 
difficulty of raising capital in many undertakings had driven the 
promoters to apply to the power companies for a supply of 
electricity. He doubted if the demand indicator had come to stay ; 
іп most cases of large companies contracts had been arranged to 
supply at a given price per unit. Like the author, he thought that 
small plante would be entirely superseded by power companies. 

Dr. Bowman said that, unless the cost of supply could be very 
greatly reduced, there would be ino chance of getting the large 
demaud for power that was possible. He had been able to produce 
electricity in a private gas-driven plant at 30s. per н р.-уеаг. This 
was based on the allowance for the bye-products at market value. 
When these had been allowed for, 16-c.P. gas did not cost them 
ld. per 1,000 cb. ft. Where the number and size of motors were 
small aud the demand intermittent, undoubtedly electricity from 
the power companies was the cheapest; but where this was supplied 
at the very lowest cost it would not compare with the large private 
plant as stated above. He had recently to deal with a case where a 
large number of old steam engines had to be replaced. Gas 
engines were adopted, and the saving was found to be 75 per 
cent. compared with the price tbat would have been paid to the 
supply company. The two-rate system of сһагрігр was unsuitable 
in any important manufacturing district. It was uulikely that large 
engines fur driving textile miils would be replaced unless energy 
could be supplied at àd to d. per B. T. U. 

Mr. CooPEB (Colne) raised the point of the value of the bye- 
products of gas making being reduced through the greater supply 
that would result from the general adoption of gas power. Elec- 
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tricity for winding in collieries offered great difficulties; a steam 
winding engine he was acquainted with had a 48-in. diameter 


cylinder x 72 in. stroke, and would require a very large motor to 
replace it. The problem of continuous winding was being worked 
on, and should this be solved it would be a great step in helping to 
the adoption of electric working. When advocating the use of 
electric motors from the standpoint of economy, he found that 
various firms preferred to spend their capital on improving their 
tools and other plant, rather than on electric driving. The maxi- 
mum demand system for motors was disastrous to the indicators, 
especially on short circuits. An interesting case was cited, where, 
before electricity was introduced, three boilers were used to supply 
the steam to the various engines; afterwards one boiler did the 
whole ofthe work. 

Mr. C. D. Taire was glad to have the opportunity of saying a 
word on the load factor. Some time ago he criticised Mr. Earle's 
figure of 25 per cent. estimated for power companies He now 
found the load factor in the Salford power station to be 30 per 
cent., the lowest during the previous summer months being 26 per 
cent. The price at which electricity could be supplied was fixel 
not by the daily or monthly, Lut by the annual load factor. It was 
found іа Salford that electricity could be produced at rather under 
£4 per H.P.year. Emphasis was laid on the importance of 
explaining to power users the advantages of electricity. It was 
remarkable what great ignorance there was, especially amongst 
small users, of what their power was costing them, and of the 
subject of power supply generally. Speaking of methods of 
charging, he did not like demand indicators owing to the trouble 
they gave. If the supply of electricity was to become universal a 
simple system of charging should be adopted. The flat rate, with 
carefully arranged discount tables, was, perhaps, the best. 

Mr. Cowan congratulated Mr. Highfield upon having obtained the 
Board of Trade sanction for overhead wires. Thirteen years ago he 
was responsible for the erection of some overhead wires to carry 
2,000 volts, which had been passed by the Board of Trade. An 
advantage of electric driving was tbat during times of slackness, 
the expenses of power could be greatly reduced. In negotiating 
for water-power, he advised approaching the matter diplomatically. 
In one instance the owner of a water-power had been asked to join 
the company's board, and without further trouble the price was 
arranged at 10s. per H.P.-year. 

Mr. Farrag explained what he understood was meant by the author 
on the rating of motors in a way different from that at present em- 
ployed. He took it that whereas one motor might be running at 
full load for 24 hours, another would only have to take the peaks of 
the load occasionally for a very short time. If one but knew the 
work motors bad to perform, they could be designed suitable for 
that work; it was simply a question of kaowing what was waated. 
Crane-motors which were only worked iatermittently, had yet to 
stand the test, specified by consulting engineers, of running long 
hours at full load with only a certain temperature rise. 

Mr. WiLLIS took it that the author meant putting in different 
classes of motors for different work. For instance, with a planing 
machine the consumers bad insisted on having an 8-н.р. motor fi-ed 
to drive it This sparked badly and blew the fuses at each reversal 
of the table, and finally a 23-H.P. motor had to be fixed. A fly- 
wheel was suggested and adopted, with the result that a 7-н.р. 
motor was satisfactory for the work. Many manufacturers were 
discouraged by the bad application of motors, and he thought the 
suggestion of experts to advise manufacturers was a good one. 

Mr. DovGLas spoke of the generating costs, and the possibility of 

running with gas engines. The thermal efficiency of the gas system 
was double that of the steam system, thus, apart from the question 
of bye-products, the fuel consumption would only be half, which 
would make a large percentage of difference in the generating costs. 
The price given of 88. per ton for bye-products was misleading, and 
should be taken at 4s. 6d. per ton. 
Mr. CHaATWOOD gave some interesting figures. In an instance 
that came under his notice, the shafting load was 13 H.P., the useful 
load 2:6 H. p., and the maximum indicated load 2 1.m.P. The cost 
of steam for driving worked out at £360—£400 per annum. There 
could be no doubt about the economy of electric driving in this case. 
It had been said that it was impossible to get the load in cotton 
mills, but he would point out that the question was one of output, and 
that, with existing methoda, the speed variation was 6 per cent.: 
with a steady drive the increase would be very great, and the profit 
on this increased output alone would probably pay the whole cost 
of the power. Further, the present load of supply stations was made 
up mainly of lighting and traction, but if a number of mills could 
be arranged with to take the load, the cost per unit would be further 
reduced. The best system of charging was a standard fixed charge 
and so much per unit. Mr. Highfield advised power companies to 
keep a special staff to advise ou the application of electric power; 
this might lead to better resulta, tut what about consulting 
engineers, would it be right to them ? 

Mr. HiGHFIELD briefly replied to the points raised. More know- 
ledge was wanted of the proportion of the cost of power to the 
total cost of the manufactured article in various industries. The 
length of time for the overhead wires fixed at St. Helens was 
unlimited, and the only regulations to be observed were: First, 
they bad to be securely fixed ; second, they must be attended to so as 
to prevent their coming down. Tempo permission might be a 
means of getting iu the thin end of the wedge, but it might lead to 
trouble; the permanent arrangement was the best. Load factors 
usually given were calculated on the maximum winter load; this 
was not wanted so much as the weekly or monthly load factors. 
Batteries increased the load factors in the station, and where fixed 
in sub-stations increased that on the mains also. Two speakers had 
cleared up the difficulty of the different of motors. For 
intermittent work ordinary motors were not suitable and should be 


designed as traction motors were, capable of taking heavy loads for 
a short time. The he had given, 02d. per unit, for the 
water-power scheme was correct, it included all charges for genera- 
tion, but not, of course, for distribution. Chemical works would be 
better advised to set themselves up by the side of power companies' 
stations, rather than that power stations should be put down near 
chemical works. Without being drawn into a discussion on systems 
of charging, he thought the demand indicator would not last. The 
difficulty was to find a better system, and if the suitably arranged 
discount system were introduced, it would receive consideration ; 
but іб presented many difficulties. The system to be used must be 
based, first, on the load factor, and, second, on the cost of 
generation. It is important to instruct the user in his require- 
mente; the electrical engineer's business was to explain to him the 
best thing to use, as almost invariably he did not know anything of 
the problem. The system of having a special staff to advise worked 
well; if consulting engineers would learn to do this work, station 
engineers would be relieved of the trouble—if not, then someone 
else would have to do it. 

A vote of thanks was given to Mr. Highfield, and regret 
expressed that he would soon be lost to this section of the 
Institution. 


LEEDS LOCAL SEOTION. 


Тнв inaugural address was delivered to the Leeds Section of the 
I. E. E. by Mr. Harold Dickinson, A. M. I. C. E., the first President, on 
Thursday evening, February 19th, and dealt, first, with the objects 
and advantages of the Society, and, secondly, with our commercial 
and educational problems. Mr. Dickinson remarked that attempts 
were made to form an electrical engineering society in Yorkshire 
some 19 years ago, but fell through, owing to the limited number of 
persons interested in the business in those days. Now, however, 
such & body has come into existence as & section of the parent 
Institution, and enters upon ite career with 181 members, being the 
second largest section in the United Kingdom. Mr. Dickinson 
holds that one of the chief duties of the Institution in the future 
is to counteract the notion of our Colonies that the electrical industry 
at home is in a worse state than is actually the case, a notion which 
bas arisen through the reproduction in Colonial journals of exag- 
gerated and аа reports published in our own daily press. 
With this object, electricians must support the Institution, not 
merely by paying their subscriptions, but by reading papers, and 
by taking part in the subsequent discussions. As regards the future 
of the industry itself, it is noteworthy that there is now no longer 
any difficulty in obtaining capital for electrical schemes which show 
reasonable prospects of success; but Mr. Dickinson utters a word 
of warning about the numerous power schemes of which so much is 
being heard at the present time. It is hopeless to expect low manu- 
facturing costs unless a power scheme has a good load factor, yet 
many of these enterprises are designed to supply immense areas and 
very scattered districts, so that heavy distribution costs will be 
involved. Mr. Dickinson does not desire to discourage any scheme 
which may benefit the electrical industry, bat he points out that if 
a number of these schemes is unsuccessful, it will shake the confi- 
dence of the investor. 

Until quite recently the British capitalist and manufacturer have 
ordered their affairs by precedent; but in view of the ever-changing 
conditions of commerce, a new precedent is scarcely established 
before the environment of commercial life renders it antiquated, 
and, indeed, “ precedent” ought to be, broadly speaking, a dead 
word. Foresight is more required. Some years ago it was patent 
to everybody who considered the subject that larger electrical 
generating units would be required in central stations; but our 
manufacturers neglected to lay themselves out to supply the 
demand, and in consequence many of the largest seta had to be pro- 
cured from foreign firms. Moreover, with one exception, our 
British manufacturing concerns are too small, and provided with 
too little capital, to undertake large contracts in competition with 
American or Continental electrical firms; and so the bulk of the 
orders for the electrical equipment of railwaysand of the largest power 
schemes have gone to foreign firms, or firms of foreign origin. 
Technically, the English companies could have done the work as 
well as, or possibly better than, the foreign concerns, but for 
financial reasons they were unable to undertake it. Mr. Dickinson 
is not prepared to lay all the blame for restricted output upon the 
British working man; the fault is rather that of our paying time 
wages, instead of paying the employés liberally on a bonus or pre- 
mium system. Mr. Dickinson believes in the brain of the workman, 
and ascribes to it his refusal to give the manufacturers “ something 
for nothing.” Mr. Dickinson desires to see the art of advertise- 
ment more elegantly cultivated in our country, "one particular 
rival“ overdoes it, but we underdo it; and our manufacturers 
should seek to approach a possible customer by careful and attrac- 
tively written letters and by the ingenious ways of their repre- 
sentatives. NN 

Coming to the subject of education, Mr. Dickinson endorses much 
that was said by Prof. Clapham (who had been appointed to take 
charge of the scheme of higher commercial education to be given at 
the Yorksbire College) in a speech delivered at Leeds last Novem- 
ber under the auspices of the West Chamber of Commerce. Students 
ought to be given as thorough a training as possible in the recent 
commercial and industrial history of Great Britain, in the bearings 
of business and trade in national prosperity, in the general causes 
which influence wages, rent, profits, and the like; in the relations 
between Government and national industry, between legislation and 
trade and labour in the elements of banking, currency, &c.; in the 
phenomena of the money market, of international trade, financial 
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crisis, trade depression, methods of combination, and the work and 
ideals of trade unions; in questions of railway freights, public 
finance, local and national—in general the business side of politics. 
Commercial geography must be taught properly, together with the 
bearing of geographical position upon international communication. 

The whole fiscal policy of our country needs to be carefully and 
thoroughly studied, to see whether or no “ Free Trade " is advan- 
tageous. Foreign firms always feel safe in erecting large factories, 
because they kuow that they can definitely command their own 
home markets, and can compete on practically equal terms in ours. 
The British manufacturer, in present conditions, has to endure 
increasing fiscal and other restrictions when attempting to sell 
abroad, and is not even secured in his own country. Mr. Dickinson 
does not desire to dogmatise upon the question, but asks whether 
the increased price of necessaries which might arise if we adopted 
some measure uf protection could not be covered by the extra work 
the country would ob‘ain and the higher wages it might pay, other 
possible grievances being met by a system of profit sharing. Mr. 
Dickinson is no pessimist. If we have not kept abreast of times, 
tbe cause has been one which might well have made others lax. 
For solid good work the English manufacturer is unequalled. He 
is now wide awake; and if to his new interest in technical educa- 
tion he will only add a study of inter-trade problems, and pay his 
men well by results, the prospects of the country will be as bright 
in the future as they have ever been in the past. 


THE EDISON STORAGE BATTERY. 


TRE crate of cells of the Edison nickel-iron storage battery, exhi- 
bited recently at tbe New York automobile show, gave the public a 
good idea of the general appearance and mecbanical construction 
of the new се], which, says the Scientific American, feom whose 
columns we extract tbe following, is in several respects a great 
improvement over those of the lead type in use to-day. ` 

In the firet place, the jar used is of sheet steel, corrugated to 
strengthen it for about two-thirds of its height. The plates fit 
tightly iu the jar, with their vertical edges pressing against hard 
rubber side frames that have properly spaced grooves to receive 
them. They rest on four suitably-grooved hard rubber wedges, 
and are separated by hard rubber strips. All the hard rubber parts 
ure shown in black in the diagram, and thus can 
be readily distinguished. 

Тое plates themselves consist of very thin sheet- 
steel frames, iuto the windows or slits of which 
are bydraulically pressed briquettes of iron and 
graphite or nickel und graphite (according to 
whether the plate is a positive or a negative), 
covered with perforated, steel retaining lids. The 
positive plates are all connected together within 
the cell and fastened to the positive terminal, 
which is brought out through a rubber bushiog 
in the cell cover. A nut, held from unscrewing 
by a cotter key, clamps the connecting wire tu 
the terminal, outside the cell. The negative 
terminal is brought through the outer side of the 
coverin the same manner, and connected outside 
to the positive one of tbe adjoining cell. 

There are two other openings in the cover of 
tbe cell—one for filling it, and one for allowing 
gas to escape. The former bas a hinged spring 
cap tbat opens upon releasing tbe catch. The gas 
valve has a mushroom-shaped top that, should 
the cell be over-turned, closes the two small gas 
passages in the gauze-fitted cap over it, and 
effectually prevents any liquid from escaping. 
The fine wire gauze, operating on the principle 
of the Davy miner's Jamp, keeps the gas from firing 
back and blowing up the cell, shoula any of tbat 
which escapes become ignited.  'lhe cell cover 
fits sufficiently close upon the top of the jar to 
make a fluid and gas-tight joint. 

The cells exhibited were of 200 watt-hours 
capacity, they being capable of furnishing 160 
ampere-hours at an average discharge voltage of 
1:8 per cell. They can be run down to O without 
damage, but ordinsrily are not discharged below 
0775 volt per cell. Each cell has 24 plates 98 x 41 
in. in size and 0˙1 in. thick. These plates are 
capable of discbarging at as high & discharge rate 
as 200 amperes without damage. A sample plate 
was shown, taken from one cell of а set tbat had 
run a vehicle 3,100 miles over bad roads, and 
the only thing that distinguished it from a new plate was a 
slightly yellow colouration of the nickel-plated grid and briquette- 
retaining covers. The briquettes of active material appeared to be 
iu very good condition, thus showing the cell to have a very long 
life and to be durable. More tests of the new battery are being 
made on delivery wagons in New York, after which, we under- 
staud, it will be placea upon the market this coming spring. One 
thing is certain, viz., that in the mechanical make-up of his cell, 
Mr. Edison has made во mauy improvements over the usual hard 
rubber jar as to produce a battery very much cleaner, neater, and 
safer than any that has yet been made. Even in the simple opera- 
tion of refilling the cell by the addition of water, to replace any 
that should evaporate from the electrolyte owing to overcharging, 


provision has been made that the jar should not be filled too full by 
devising a funnel with a tell-tale float that indicates when the 
liquid has reached the proper level. 


METHODS OF SPEED CONTROL FOR INDI- 
VIDUAL MOTOR DRIVING. 


* 


— 


IN a recent issue * we reviewed, under the above title, two papers 
read before the American Institute of Electrical Engineers, and 
remarked upon the numerous American systems of speed control in 
vogue, and on paper. We now find from more recent publicaticns 
that, in addition to the two papers referred to, no less than four 
others were read, all dealing with the same subject. 

Each author considers his own pet system far and away superior 
to all others, and comparative efficiency curves are given by some 
to support their opinions. 

Mr. Storer, who advocates the Westinghouse three-wire system, 
claims for it a steadier control than 18 possible with any system in 
which the armature voltage is varied, not excepting tbe multi- 
voltage control, of which be says: — At no point of the curve does 
its efficiency equal that of the three-wire system." Mr. Losier, on 
the other hand, in recommending the multi-voltage method, gives 
comparative curves of efficiencies, in which he credits this system 
with an efficiency of nearly 80 per cent. at quarter load, 874 per 
cent. at half load, and 99 per cent. from four-fifths to full load. 

Following Mr. Lozier comes Mr. G. W. Fowler, claiming wonders 
for the С.С. ''series-parallel" system. The series-parallel system 
is, of course, open to anyone to use, and, as a matter of fact, has 
been extensively used for years. The С.О. speciality appears to te 
in the controller. In all series-parallel arraugements the critical 
point is in changing over from parallel] to series, without stopping 
tbe motor. ' 

We once travelled almost the fall length of England to 
investigate the cause of the repeated “blowing” of a fuse aud 
flashing of the controiler in connection with a double-wound 
motor. It was found that at the point where the connections 
changed from parallel to series the contacts arced over, thus 
putting the commutator in parallel and in series simultaneously. 
This, of course, means a dead short circuit, hence the blowing of 
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the fuse. The C.C. Co. get over this by effecting the change by 


means of two automatic solenoid switches, which first open the 
circuit and then change over. The solenoids are actuated through 
the controller. By а combination of series-parallel and shunt control, 
all effected by one handle, а high efficiency is claimed ; and curves 
of comparison between this system and the series rheostat method 
of control are given, in which, of course, the C.C. shows to advan- 
tage. Bo, obviously, would auy other system. 

Then comes Mr. H. B. Cono with a storage battery method. 
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rator. The outer ends of the battery are connected to the mains 
80 that a small charging current is always flowing. How it is pro- 
posed to keep the various sections of the battery equally charged is 
not described, nor does the diagram of connections belp us We 
are told that although the battery method is 30 per cent. more 
expensive in first cost than a multi-voltage generator, its increased 
efficiency on a variable load makes it worth consideration. This 
supposed increased efficiency appears to be based upon the idea tbat 
counter-electromotive force cells afford a very economical meana of 
absorbing voltage. The author says: The cutting down of supply 
voltage by counter-electromotive force is the natural method 
dictated by economic considerations, whilst to cut it down by resist- 
ance is unnatural” How this fallacy, which has obtained a very 
widespread credence, arose, we do not know, but it is really 
astoundiog to sée it seriously discutsed by scientific institutions. 
It is perfectly obvious that a supply company’s meter would not 
give a consumer any credit for using back-E.M.F. cells in place of 
resistances. 

Mr. Н. Ward-Leonard next described an improved method of 
" Multiple-unit Voltage Speed Control” for trunk line service.* 
After referring to his 1894 paper, in which he described the trans- 
mission of a high-tension single-phase alternating current, with 
transformers and varishle voltage control apparatus on the locomo- 
tive (a system recen'ly fully described in Mesers. Mordey and 
Jenkin's C. E. paper), he outlined the improvement which consists 
ia the application of this well-known system to multiple unit con- 
trol. The author claims the following advantages:—(1) Heavier 
trains may be bauled over existing railroads; (2) a reduction in the 
maintenance of locomotives; (3) ditto for the permanent way; (4) 
increase in weight of train hanled round a given curve, with a given 
weight in the drivers; (5) ditto for a given grade; (6) reduction of 
dead load; (7) increased traffic as compared with series-parallel and 
cascade systems; (8) unlimited power under the control of a single 
driver; (9) 50 per cent. of energy now wasted in braking might be 
saved by restoring energy to the line; (10) smaller initial cost than 
with any sub-station system; (11) reduced cost of haulage per ton- 
mile; (12) electrolysis troubles minimised. These are Mr. Ward- 
Leonard'« claims for his system, and in the face of such extreme 
modesty, it would be in bad taste to offer any criticism. 

Following Mr. Ward-Leonard, Mr. F. O. Blackwell contributed 
a paper on the driviog of machiue tools by continuous-curr nt 
motors. He points out that such machines as planers, slotters, milling 
cutters, and the like, require very little speed control, not more 
thao, вау, a 2 to 1 variation; whilst latnes, boring mille, and 
otber revolving tools, require 8 or 10, or even 40 to 1 variation. 

Tae various methods of control, such as series and shunt rheo- 
sta's, three-wire and multiple voltage, are then discussed. As the 
same power is required to remove a given amount of metal per 
mioute, regatdless of the speed of the macbine, motors used for 
sach tools must give their maximum power at the lowest speed and 
voltage. Clearly, then, it is advisable to keep the lowest voltage 
as high as possible for the sake of economy in cables. б 

With а three-wire system and а 100 per cent. shunt control, а 
speed variation of 4 to 1 can be obtained. By means of a few gear 
changes, say a back-geared lathe, with a 4 to 1 gear, the total range 
is increased to 16 to 1, and with a double-gear a ratio of 64 to 1 
is possible without increasing tbe motor cost. By using the ordinary 
step-cone pulleys, and a variable speed motor, with just sufficient 
range to fill in between the mecbanical ateps, the output of a 
machine can be increased by over 50 per cent. Thus, in an actual 
test, a motor-driven lathe performed a cut in 31 minutes which took 
59 minutes when mechanically driven. 

Then the facility of control is such that bigher cutting speeds are 
unconsciously attained with motor-driven tools. The greater the 
range of speed control the larger the motor required ; thus, taking 
as the standard size а motor arranged for a 2 to 1 variation ona 
two-wire system, it would necessitate a motor twice the size for a 
4 to 1 variation on a three-wire system; four times the size for a 
100 to 16 variation, and six times the size for а 100 to 12 variation 
on а four-wire system. Ву sise is meant the borse-power rating 
at full speed and voltage. In addition to the extra cost of motors 
must be reckoned tbat of the wiring and special generators or 
balaucers. 

The author expressed tbe opinion that the four-wire generator 
must have sufficient current capacity at the lowest pressure to run 
all the motors that could ever be in service at one time at their full 
horse-power at that pressure. Counting upon the cost of special 
generators, extra heavy wiring, and increased size of motors, he 
said the four-wire system would cost several times as much asa 
three-wire system, and for ordinary purposes he considered a 2 to 
1 variation on a two-wire, or a 4 to 1 with a three-wire, ample. 
This coincides with the views we expressed in reviewing the previous 
papers, and we still think that there ів а risk of pushing this ques- 
tion of speed control too far, that is, to a point at which the com- 
plication and expense of installation and upkeep may cost more 
than tbe saving effected, and so a revulsion of feeling may arise 
against electrical driving. After all, simplicity has an appreciable 
market value. A point to be borne in mind is that existing machine 
tools built for certain maximum speeds will not for long stand 
speeds greatly in excess of those for which they are designed, aud 
any extra wear and tear due to increasing the speeds will be debited 
to electrical driving. 

The tendency of the discussion was to show that the saving in 
power with variable speed control was & small matter compared 
with the increased turnover, which ranges from 25 to 100 per cent. 
See abstract of paper and discussion, ELECTRICAL REVIEW, 
January 16th, pp. 119 130. 


` increases the capacity of the coil. 


Where the total fuel bill is only from 3 to 5 per cent. of the cost of 
the product, a 20 per cent. increase in output amounts to a greater 
saving than if the whole fuel bill had been saved. | 


HIGH-SPEED TREMBLER FOR INDUCTION 
| COILS. 


Tue system principally used for igniting the explosive charge in 
the internal-combustion engines of automobiles is that of a 
spark furnished by means of small accumulators and an induction 
coil; the method is not, however, altogether witho t ite drawbacks. 
One of the principal of these has so far been the difficulty of obtain- 
ing a coil which would ensure perfect ignition in high-speed motors, 
most of the coils hitherto employed being incapable of giving а 
satisfactory spark without continual adjustment at speeds ex»eeding 


Fic. 1.—THE ARNOUX-GUERRE HicH-SPEED TREMBLHRBR. 


1,000 revolutions per minute, at which the bulk of motor-car engines 
run. Messrs. Arnoux and Guerre, two French electrical experte, who 
have devoted much attention :o tbe question of induction coils for 
petrol motor-cars, have found that the frequency of vibration of 
the form of trembler usually employed is between 162 and 172 
semi-vibrations per second. This corresponds with 80 to 86 ruptures 
of the circuit, from which it may be figured that the time necessary 
for the ordirary trembler to establish and break the primary circuit 
is at least d second. Thus, as the duration of the contact estab- 
lished and broken by the cam is greater or less than this period, the 
indu tion coil will kive a spark or will not give one at all. It is 
the latter which bappens in the case of motors running at greater 
speeds than 1,000 to 1,200 revolutions per minute, the period during 
which the circuit is completed being too brief to give a spark. 
Having determined this point, the two experte named set to work 
to get over the difficulty, and the trembler illustrated herewith is 
the result of their labours. It is designed to permit practically 
unlimited speed of the motor, and yet give perfect sparking under 
every condition. The new trembler, with a 4-volt current, makes 
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Fic. 9.— DIAGRAM OF CONNECTIONS OF AUTO-TREMBLER. 


436 interruptions per minute, that is to say, five sparke in the same 
time as the ordinary type gives one, enabling the makers, Meesrs. 
Chauvin & Arnoux, of Paris, to claim that a motor may be run at 
speeds as high ав 5,000 revolutions per minute without the ignition 
failing. Furthermore, it is claimed that the increased speed of 
vibration results in & spark of great energy, and considerably 
Referring to fig. 1, the trembler 
proper consists merely of a highly magnetised steel blade, 4, fixed 
at one end in a block of insulating material, в. The upper bar, F, 
is fixed at both ends to the pillars, k, T, and to its underside is 
attached a subsidiary trembler, p, carrying at its free end a platinum 
contact, с. The downward movement of this trembler is limited by 
a projection, н, on the pillar, к. The actual trembler blade, a, is 
also furnished, at its free end, with a platinum contact, с; this blade 
vibrates in responte to the impulses given by the core, which is 
maguetised and demagnetised as the primary circuit is closed or 
broken by the contact breaker on the engine. It may here be noted 
that there is no button of soft iron to add to the inertia of the 
trembler blade, so that the total number of vibrations per second 
which may be made is practically unlimited. When the blade, a, 
is drawn down by the core, 1, the upper trembler, p, follows it until 
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its end comes into contact with the projection, н. A sudden and 
violent rupture then occurs between the two platinum contacts, c С, 
owing to the blade, a, being capable of further downward move- 
ment than the trembler р. The new trembler can be fitted to 
existing coils by means of the two nuts and screws shown in the 
illustrations, thus converting them into high-speed coils, no altera- 
tion to the existing core being necessary. It will also be noted 
that the blades are not fitted with any regulating device, the 
trembler being . adjusted by the makers. In order to 
get over the difficulties experienced with motors having non- 
trembler coils, Messrs. Chauvin & Arnoux have introduced a modi- 
fication of the device described above, which they have termed the 
"guto-trembler. The arrangement consists of a small primary 
winding in series with the primary winding of the existing non- 
trembler coil. Fig. 2 illustrates the method of inserting the “ auto- 
trembler in the circuit, x being the accumulator, 1 the contact 
maker, 2 the sparking plug, т the induction coil, and P c the auto- 
trembler.” When the circuit is completed at the contact breaker, 
the trembler comes into action and makes and breaks the circuit as 
Do it were attached to the coil. The auto-trembler is a com- 
pact little device, its weight being about 4 ozs, 


ELECTRO-METALLURGICAL PROBLEMS.—VI. 
Conclusion. 


By ALEO. A. BEADLE, A. I. E. E., F. C. S. 


IRON. 
Until quite lately electro-metallurgy has been applied to 
iron only for its deposition for the protection of electrotype 
plates. It has been suggested to refine iron in a like 


manner, adding to the pure product definite proportions - 


of other alloys as required. In this connection it may be 
interesting to note that, according to Haber, pure iron can 
be deposited from its sulphate, but that in order to produce 
a compact film it requires about six weeks to deposit a 
thickness of 2 mm. Pure iron thus formed, being free from 
electro-negative impurities, resists rust far better than the 
ordinary metal, but it contains from 10 to 200 times 
its volume of hydrogen. According to other investigators, 
the safe rate of deposition is 0'1 to 0*5 ampere per sq. dem. 
of cathode surface. Houllevigne states that carbon can be 
deposited up to 0:017 per cent., using a steel anode tempered 
80 as to contain its carbon dissolved but not combined ; if 
the anode carbon be combined, the produced iron is richer 
in carbon. In what form this carbon is conveyed seems 
uncertain, but it would be idle to deny its possibility without 
further experiment. Toepffer deposits alloys of iron with 
nickel, and Küster states that the lower the current density, 
the larger the proportion of iron. 

Iron powder, & most. useful reducing agent, can be 
deposited from its organic salts at suitable current densities. 

The smelting of iron and steel in the electric furnace 
has received much attention of late, and, when carefully 
considered, it can be seen that the possibility of its develop- 
ment is not remote. Several methods have been put forward, 
all simply supplying the necessary heat from electrical energy 
instead of fuel. The application to different ores is a 
matter of fluxes, as in the ordinary furnace. Sufficient 
carbon for reducing purposes has, however, to be added to 
the charge. ‘The best form of furnace has not yet been deter- 
mined, but constitutes one of the main problems in its 
development. 

The general idea is to replace the hot zone of a furnace 
by an electric furnace of great power in which the reduction 
takes place, the reduced metal falling through, or the 
reduction may be performed in a magnetic field where the 
richest particles of the ore congregate and bridge the elec- 
trodes, losing their magnetic permeability and falling through 
on becoming heated. It has been stated that in the Conley 
furnace it is estimated that the cost of steel ingots, in- 
cluding energy, coke, ore, labour, &c., would be $11°85 
per ton of metal, the energy being less than a quarter that 
total amount. 

Ruthenberg states that he can melt a ton of iron ore with 
an expenditure of 500 Kw.-hours ; this appears to be a good 
deal lower than that stated to be required by other 
investigators. 

Iron of 99:7 per cent., ferro- manganese, spiegeliesen and 
ferro-chrome have been satisfactorily produced by Stassano's 
process, which is an adaptation of the Martin furnace 
pattern, with basic hearth, to electric smelting. 


It is doubtful whether electric smelting will ever take an 
important place in coal-bearing districts, but in combination 
with magnetic concentration in localities where water 
power is available and fuel scarce, it may have a brighter 
future. 

TIN. 

Although the production of metallic tin from tinstone (oxide) 
is а complicated branch of metallurgy, yet no serious attempts 
have ever been made to introduce an electrical process. 
Three great difficulties stand in the way: It is unsuitable 
for fused electrolysis, as no suitable salt can be obtained, 
neither can it be satisfactorily reduced in the electric furnace, 
as its power of volatilising at a temperature apparently below 
its boiling point (about 1,500° C.) makes it impossible to 
produce it in a fused condition without great loss. The 
third difficulty is that, although it can be brought into 
solution from tinstone by means of sodium bisulphate and 
several other solvents, yet from none of these solutions can 
it be deposited to any practical thickness in a coherent form, 
except by the expensive mandrel method. Refining of 
metallic tin is, therefore, in much tbe same position. The 
timeworn problem of recovery from tinned iron scrap has 
for its basis a good profit, based on sound enough reasoning, 
but meets with several difficulties in practice besides that of 
the difficulty of depositing in coherent plates. If the scrap 
is used ав anode, only the surface tin (which amounts to 
only 1 per cent. of the weight of the scrap on well-tinned iron) 
is removed, and that which has alloyed with the iron is 
sufficient to prevent the latter from being hammered up into 
a cohereot mass. Moreover, the scrap, which is not by any 
means во plentiful and cheap as generally supposed, is fear- 
fully bulky, and awkward to deal with. 


TUNGSTEN, 


The chief applications of tungsten are those in which it 
is required as salts and not in metallic form ; tungstate of 
soda is produced from wolfram in the separation of this 
mineral from tinstone, with which it often occurs. Its onl 
important application in metallic form is in thé alloy wi 
steel as tungsten-steel, which generally contains about 6 or 
7 per cent. of metallic tungsten added to the steel in the 
form of © ferro-tungsten,” an alloy with iron consisting of 
about 50 per cent. of each metal. The production of this 
alloy is then the most important problem. Metallictungsten can 
be reduced with carbon from artificially- made tungstic acid 
either to & powder in an ordinary furnace or fused together 
in an electric furnace; it may be produced from scheelite 
(tungstate of lime), or from any salt capable of calcining to 
the oxide. It can also be reduced by powdered aluminium 
or magnesium. The tungsten can be alloyed with the 
original pig-iron by introducing wolfram into the charge, 
and it has been proposed to deposit it electrically into the 
molten iron used as cathode from the fused slag of the blast 
furnace, but the practicability as well as the advantages of 
this seem doubtful. 


NICKEL AND COBALT. 


The most complex metallurgy of nickel and cobalt is still 
further complicated by the extreme difficulty in their sub- 
sequent separation from each other. They almost invariably 
occur associated with one another, and often with sulphides 
of copper, iron, &c., and where found in quantities of above 
2 or 8 per cent. are often worth working. А matte is now 
generally first produced containing also copper, which is sub- 
sequently separated into nickel-cobalt and copper mattes 
by heating with soda sulphate and coal. 

These processes are expensive, lengthy, and, where much 
cobalt is present, they are unsatisfactory, and for this reason 
complicated wet processes are often resorted to. The well- 
known Mond-Carbenyl process has stepped in opportunely 
for the separation of these two metals, but there is still room 
for a process which would simply treat such а matte as the 
following, which may be taken as typical: 20—2 per 
cent. copper, 18—20 per cent. nickel, 20—30 per cent. 
iron, together with sulphur and other impurities, and also 
cobalt, gold, and silver. 

Frasch has proposed to refine these mattes in ammonium 
salts or a solution capable of dissolving the hydroxides of 
the metals. Toepffer, as above stated, has shown that iron 
is deposited along with nickel at fairly high current 
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order may appear and oppose as in the case of a Bill fora 
special Act. 

It is clearly established that frontagers have what is 
called a locus standi to oppose a Bill. We have seen that 
such persons are entitled, with certain limitations, to receive 
notice of applications for provisional orders in accordance 
with certain rules. They are entitled to a locus stands to 
oppose such clauses as may effect their premises. Various 
other persons sometimes claim a locus s/andi as frontagers, 
although their premises do not adjoin the route or satisfy 
the Board of Trade rule. 

In the case of the Brentford and District Tramways Bill, 
ex p. Thomas Twining and Others (R. & M., 8), the 
petitioners who had been served with notices, were the 
occupiers of nine houses, situated on both sides of a road, 
within а length of 750 yds., along which road it was pro- 
posed by the Bill to lay a tramway. The road along which 
their houses were situated formed the continuation of an 
urban street, from which they were separated by a railway 
bridge. They opposed the construction of the proposed 
tramway as being “frontagers on a street” within the 
meaning of the Act. It was decided that inasmuch as the 
road upon which the petitioners’ houses were situated, was 
the tailing out of an admitted street, they were entitled to a 
locus standi. 

Again in the case of the North Metropolitan Tramways 
Bill, ex p. Robert Hunter (Rickards & M., 122), the Bill 
authorised the construction of a tramway along Commercial 
Street, upon which Spitalfields Market abutted at one side. 
The petitioner was a lessee of the market for a term of 84 
years, and as such claimed to be heard in opposition to the 
Bill on the ground that the tramway would render the 
carrying on of the business of the market a matter of great 
difficulty. It was held without deciding whether the 
petitioner was entitled to be heard as an owner or occupier, 
that his interests, being of a special and exceptional kind, 
were so affected by the Bill as to entitle him to be beard 
against it. | 

In the same Bill (Rickards & M., 125) a lorus standi 
to oppose was also conceded to the owners of certain mews 
which opened on to the road. 

Again, to quote a still more recent case, the South-Eastern 
Railway were held entitled to oppose the London County 
Council (Tramways and Street Widenings) Bill of 1901 
(2 S. and A., 57), on the ground that access to their ware- 
houses would be interfered with by the construction of 
tramways. 

It has been held, however, that the opposition of frontagers 
must be confined to their grievances as frontagers ; thus in 
the London Council (Tramways and Street Widenings) Bill 
of 1901 certain frontagers sought a locus standi to oppose 
upon the ground that they were frontagers. They also 
sought leave to go into the general question of the need 
of the tramways in the district. It was decided by the Com- 
mittee that the frontagers could not be heard upon the latter 
ground. 

Although it is difficult to ascertain, by direct means, the 
actual effect of the opposition to a tramway scheme, much 
may be gathered from a consideration of the protective and 
other clauses which are sometimes inserted. Local authori- 
ties, for instance, who are bound to have regard for the 
traffic in a district sometimes appear in their capacity as 
highway authority, in order to ensure that proper regula- 
tions for the management of the traffic shall be observed. 
Thus in the West Cumberland Electric Tramways Act, 1901 
(Sec. 91), it was provided that “the carriages used on the 
tramways shall not be allowed to remain standing in the 
streets of any urban district во as to cause obstruction for a 
longer time than may be necessarily required for the purpose 
of taking up and setting down passengers or goods, and if 
necessary for complying with the provisions of this section, 
the company shall, subject to the provisions of this Act, 
provide proper and suitable places at the termination of any 
tram ways for the accommodation of carriages.” 

Heavy penalties are sometimes incurred by tramway 
companies who tolerate the system of promiscuous stopping 
and starting. To prevent this, the following clause was 
inserted in the London United Tramways Act, 1900, at the 
instance of the Acton Urban District Council: —“ The 
company shall not on Tramway No. 9 cause or permit any 


of their cars travelling over the said tramway to be stopped 
for the purpose of picking up or putting down passengers or 
goods at the crossing opposite the Market Place and Church 
Road, in the district of the Acton Council ; and if any car 
shall be stopped for such purpose at the said crossing, the 
company shall forfeit and pay to the Acton Council à sum 
not exceeding £5 for every such stoppage, and such sum 
shall be recoverable and payable to the Council, and shall be 
а penalty within the meaning of Sec. 56 of the Tramways 
Act, 1870." 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 
er 


the views which № may express.) 


“ Морев” writes:—'' Might we ask your opinion on the following 
ints :— 

“ (а) We recently carried out an installation at a large house 
which lies between two roads, the stables being approached from the 
back of these, and so separated from the house by the grounds. 
When we applied for current we told the local authority, who 
supply electricity in the district, that we should ultimately require 
a separate supply from the back for these stables and they agreed to 
this, but, unfortanately, only verbally. We have now wired the 
stables, and they inform us that they can only put in the second 
supply upon our paying all expenses. Had we known this we could 
have ran it from the house in the firat instance. The point is, are 
they entitled to refuse to give the supply desired? We may say 
that mains ron along both roads. A separate gas supply was put in, 
also water, and we should have thought it would have been to their 
advantage to make trifling concessions of this sort to consumers, but 
wenderful are the ways of the municipal engineer. 

* (b) The same Council state in their wiring rules that if above a 
certain number of lights are installed, the installation must be 
divided into two entirely separate circuits. After we had done this, 
they made us alter our wiring so as to suit a three-wire meter. 
Were they entitled to do this? We have reason to doubt the 
accufacy of this meter, and should also like to know if our customers 


. cannot demand two two-wire meters instead." 


„ With regard to (a) it would seem that upon the facts stated 
the Council in question are bound to furnish the lead wires to the 
stables. Sec. 27 of the schedule to the Electric Lighting Clauses 
Act, 1899, provides that undertakers shall upon being required to do 
so by the owner or occupier of any premises situate within 50 yards 
from any distributing main of the undertakers in which they are 
for the time being required to maintain, or are maintaining, a 
supply of energy for the purposes of general supply to private con- 
sumers under the special order of the Board of Trade regulations, 
give, and continue to give, a supply of energy for those premises in 
accordance with the provisions of the special order and of the said 
regulations, and they shall farnish and lay any electric lines that 
may be necessary for the purpose of supplying the maximum power 
with which any such owner or occupier is entitled to be supplied 
under the special order subject to the conditions following. Here 
follow certain conditions by which the undertakers may call ороп. 
& prospective consumer to defray the cost of so much of any electric 
wire which may have to be laid on his premises, and of so much of 
any electric lines as it may be necessary to lay for a greater distance 
than 60 ft. from any distributing main of the uadertakers. 
Assuming that “ Mopes" is prepared to comply with these con- 
ditions, it is impossible to coneeive any right on the part of the 
undertakers in his district to charge him with the entire cost of con- 
necting up the stables with the street mains. 

The foregoing opinion is based upon the assumption that the 
Council in question supply electricity in nce with the 
Electric Lighting (Clauses) Act, 1899, or some similar enactment. 

With reference to the second point (b) upon which advice is 
sought, this presents somewhat greater difficulty. It is the duty of 
the undertakers to supply meters, subject to the payment of a 
reasonable sum by the consumer. (Sec. 58, Electric Lighting 
Clauses Act, 1899.) If, in these circumstances, the undertakers 
suddenly elect to change the type of meter used, it would seem 
that (in the absence of any express authority on the point), they 
should defray any cost incurred by the consumer in carrying out the 
alteration. 


For Gardeners.—Many of our readers find considerable 
relief from the stress of business in the very fascinating occupation 
of gardening. “Опе and All Gardening" is a cheap little annual 
for such men, and ite 1903 edition, with a first issue of 80,000 
copies, will be found to contain many an interesting wrinkle. It 
is edited by Mr. E. O. Greening, and is published by the Agri- 
cultural and Horticultural Association, Ltd., of Long Acre, W.C., at 
the low price of 2d. per copy. 
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NEW PATENTS APPLIED FOR, 1903. 


Compiled ressly for this journal b . P. Тномрвон & Co., Electrical Patent 
ente, BI, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


2,988. Improvements in or relating to electricity meters." THE ELECTRIC 
AND ORDNANCE ACCESSORIES Co., LTD. February 9th. 

2,993. Improvements in electrical influence machines.” А. ECKSTEIN and 
H. J. Coates. February 9th. 

2,994. “Improvements in incandescent electric lamps." S. HokrvaTH and 
J. Н. WHITFIELD. February 9th. 

8,010 ‘Improvements in variable electrical resistances.” А. Н. MAYES. 
February Sth. 

8,042. ‘Improvements relating to electrical conduit systems for tramways 
and railways.“ F. B. AsPINALL and J. D. DALLAS. February 9th. 

8,56. Improvements in electric lamps.” J. B. B. Borge. February 9th. 

8,073. “Improvements in ерип apparatus.” R. B. Ransrorp. (The 
Kellogg Bwitchboard and Supply Co., United States.) February 9th. (Complete.) 

8,0783. Improvements in telephone apparatus." R. B. RaxsrorD. (The 
Kellogg Switchboard and Supply Co., United States.) February 9th. (Complete.) 

8,074. “Improvements in telephone apparatus.“ R. B. RaxsroRD. (The 
Kellogg Switchboard and Supply Co., United States.) February 9th. (Complete.) 

8,078. “Improvements in pneumatic railwa signalling systems and electro- 
pneumatic valves therefor.” E. C. Invixo and J. P. O'DONNELL. February 9th. 

8,000. Combined telephone transmitter and automatic switch." B. BRANDER. 
February 10th. j 

8,102. “New or improved devices for indicating the stopping places of 
electric tramoars, applicable also for other purposes." I. Восітох. February 
10th. 

142. "Improvements ia and relating to electric fuse switches and the like." 
J. J. STOCKALL, Jun. February 10th. | 

8,155. '*Improvements relating to the Joni of incandescent electric lamps 
in their holders." J.C. Taytor. February 10th. 

8,158. Improvements in apparatus for making coils for electrical apparatus.“ 
E. A. CAROLAX. (The General Electric Co., United States.) February 10th. 

8,164. Improvements in high tension switchboards.” Е. Parry. Feb- 
ruary 10th. B 

8,167. *“ Improvements in electric rail bonds." W. E. OAkLE V. February 
10th. (Complete. _ 

8,170. "Improvements in and relating to electric brakes for wheels." R. W. 
JaMES. (The Algonquin Electric Brake Co., United States.) February 10th. 
(Complete.) 

8,172. “Improvements іп coin-feed apparatus for supplying a current of elec- 
tricity to persons using it, after the inse:tion of a predetermined coin." F.H. 
Urry and W. Haypon. February 10th. (Complete.) 

8,183. ‘‘Improvements in telegraphy.” R. B. RansForp. (The Delany 
Foreign Co., United States.) February 10th. (Complete.) | 

8,198. Improvements in electrical measuring and indicating instruments.’ 
E. Dv Bois. February 10th, 

8.198. Improvements in or connected with arc lamps." J. A. RIuNon. 
February 10th. (Complete.) 

8,199. ‘Improvements in electrical methods for transmitting power." О. D. 
Lvcas. February 10th. 

8,204. “ Improvements in and connected with trolleys and trolley poles for 
electrically-propelled vehicles and the like." A. L. Tyerman. February 10th. 

8,219. A new or improved device for preventing accidents from overhead 
trolley wires when broken." J. TirLEv. February 11th. 

8,244. Improvements in electrical ignition apparatus applicable to internal 
combustion engines." A. EcksTrkiN and H. J. Coates. February lith, 

3,274. An improved electricity meter." THEILER & Co. (Date applied for 
under Patents Act, 1901, February 15th, 1902, being date of application in 
Switzerland.) February llth. (Complete.) 

9,281. “ Electric controlling apparatus for lifts and other automatic trans- 
port contrivances.” H. HEIN and K. MórLLER-HoLsT. February llth. (Com - 
plete.) 

‘8,819, “Improvements in apparatus for regulating and directing electric 
currents in connection with dynamo-electric machines.” J. ATKINSON. 
February 12th. 

8,867. ‘Improvements relating to telegraphio apparatus.“ 
Febrüary 12th. 

8,995. “Improvements in switch for overhead electrico tramcars.” Т. 
GREGORY. February 18th. 

3,806. “Improvements in electrotype blocks. J. W. ConNELIUs. (Date 
applied for under Patents Act, 1901, February 13th, 1902, being date of appli- 
cation in United States.) February 18th. (Complete.) 

8,420. "Improvements in or relating to chemical rectificrs for converting an 
alternating electric current into a direct current." A. CHAPLIN. February 

8,425. “Improvements in means for controlling electric circuits." Н. 
LEITNER and R. N. Lucas. February 13th. 

8,444. "Improvements in electric gas or vapour lamps." F. W. LR TALL. 
(Cooper-Hewitt Electric Co., United States.) February 13th. 

8,458. Improvements in electric ignition devices for oil or gas engines." 
H. Bevis and A. E. BENNETT. February 13th. 

9,469. “ Improvements in and oonnected with telephone intercommunica- 
tion systems." I. B. BinNBAUM, (The Telephon-Fabrik Actiengcsellschalt, 
Germany.) February 18th. 

8,509. Improvements in or relating to electricallampholders." G. SrERRYN 
and W. Н. Woop. February 14th. 

8.512. Electrically-illuminated bar casks.” T. T. Power, February 14th. 

8,581. Pneumatic control electric switch." А. E. Farrow and W. BLEN- 
HEIM, February 14th. 

8,522. “ Improvements in or relating to inducticn coils used in connection 
witb the electric ignition systems of internal combustion engines." C. HALL 
and F.H. HALIL. February l4th. 

8,586. Improvements in electric dynamos, motor, and the like." Е. D. 
GARA RD. February 14th, 


A. MORETTI. 


— — 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
(ind on "ER High Holborn, W. C., and at Liverpool, price, post free, 9d. 
stamps). 


17,618. “Improvements in and relating to current distributing and collect- 
ing devices for use in connection with electric railways, tramways and cranes, 
1991 for like purposes.“ J. T. Knowles. (E. A. Stierlin.) Dated September 8rd, 


„17.621. Improvements in or relating to apparatus for hauling electric 
cables.“ Н. B. Grinnell. Dated September urd, 1901. 


17,611, "Improvements in dynamo-electric machinery" Н, M. Hobart. 
Dated September 8rd, 1901.7 


17,656. ‘Improvements in the manufacture of glass by electricity." C. G. 

zm (Soc. Anon. de l'Industrie Verriere et ses derives.) Dated September 
r ? . 

17.668. Improvements in or relating to electric meters.“ 
Dated September 3rd, 1901. | 

17.664. Improvements in or relating to electric transformers, exciter coils, 
&nd field magnets." F. Pichler. Dated September 8rd, 1901. 

17,711. ‘‘Improvements relating to the transmission of telegraphic and tele- 
phonic signals." L. Maiche. Dated September 4th, 1901. 

17,801. ''Improvements in transmitting telegraph keys." C. Shirley and 
J. F. Bkirrow. Dated September Sth, 1901. (Date applied for under Вес. 108 of 
Patents Act, 1898, August 6th.) 

17,852. ‘Improvements in heat-producing device for the smelting of ores 
Ds the fusing of minerals in furnaces.” В. F. Pierce. Dated September 6th, 


F. Saldana. 


17,817. ''Improvements in and relating to trolley wires for electric tramways 
and the like.“ E. G. Thomas. Dated September 6th, 1901. 

18,023. Improvements in electric storage batteries." L. Bristol. Dated 
September 9th, 1901. 

18,027. Improvements in dynamo-electric machines and motors.” G, Guy. 
Dated September 9th, 1901. 

18,110. ‘Improvements in oonneetion with electrically-operated cranes and 
other electrically-operated machines or vehicles." J. Brown & Со., T. J. 
Tresidder and D. G. Jones. Dated September 10th, 1901. 

18,155. ''Improvements in regulating electric currents and the electro- 
magnetic regulators therefor.” Otis Elevator Co. (Otis Elevator Co., New 
York. Dated September 11th, 1901. 

18,179. “Improvements in electrico cables." J. Н. West. (Patent yefused.) 
Dated September 11th, 190). 

18,180. ** Improvements in the manufacture of electric cables." J. H. West. 
Dated September 11%п, 1901. 

18,256. “ Improvements in electrical batteries.” M. J.B. A. Colletas. Dated 
September 12th, 1901. (Date applied for under Sec. 108 of Patents, &c., Act, 1883, 
February 12th.) 

18,278. “ A vehicle to be used in electric traction on railways.” G. Cawley. 
Dated September 18th, 1901. 

18.329. Improvements in electric circuit-breakers." 
Houston Co. (E. M. Hewlett.) Dated September 13th, 1901. 

18,330. ** Improvements in electric motor control systems.“ British Thomson- 
Houston Co. (F. K. Case.) Dated September 18th, 1901. 


18,831. *'Improvements in systems of electric motor control for electric rail- 
ways ог trams.” F. E. Case. Dated September 18th, 1901. 

18,882. “Improvements in electric rheostats." British Thomson-Houston 
Co. (F. E. Case.) Dated September 18th, 1901. 

18,816. ‘‘Improvements in recording apparatus for electrical currents." R. 
Ziegenberg. Dated September 13th, 1901. 


British Thomson- 


18,428. Improvements in systems of electric motor control" British 
Thomson-Houston Co. (P. Farnsworth.) Dated Septeinber 14th, 1901. 
18,502. “Improvements in electric arc lamps."  (R. Froment.) Dated 


September 16«h, 1901. 

18,505. Improvements in central station apparatus of telephonic installations 
with parallel-branched subscribers’ jacke.” C. D. Abel. (Siemens & Halske 
Aktiengesellschaft.) September 16tb, 1901. 

18,530. “ Improvements in electric dynamos and motors.” 
Dated September 17th, 1901. i 

18,£69. * Improvements in incandescence electric lamps.” J. R. Quain. Dated 
September 17th, 1901. 

18,597. Improvements in electric regulating apparatus.“ 
(J. B. Foote.) Dated September 17th, 1901. 

18,598. '*Improvements in alternating. current electric meters.“ 
Thomson-Houston Co. (E. Thomson.) Dated September 17th, 1901. 

18,610. Improvements relating to electric telegraphy.” A. Muirhead. Dated 
September 17th, 1901. 

18,652. Improved means applicable for use in breaking electric arcs." 
T. von Zweigbergk. Dated September 18th, 1901. 

18,691. ''Improvements in and relating to electric switches." A. D. Smith. 
Dated September 19th, 1901. 

18,782. “Improvements in contacts for electric glow lamps.“ Electric 
Lighting Boards, Ltd. (A. Lefebre.) Dated September 19th, 1901. | 

18,797. "Improvements in trolley-line switches, and the methods of 
operating the same." Р. Н. Dawe. ated September 20th, 1901. E 

18,814. “Improvements in connection with the electric actuation of toys." 
W. Dunn. Dated September 20tb, 1901. 

18.881. Improvements in electric telegraphs for use on board ship and for 
other purposes," Evershed & Vignoles aud 8. Evershed. Dated September 
20th, 1901. 

18.879. F in or relating to collectors for electric tramways and 
the like.” A. N. Connett. Dated September 21st, 1901. 

18.895. Improvements in and relating to electric switches." S. Z. de 
Ferranti. Dated September 21st, 1901, 

18,898. ‘‘Improvements in electric current controllers.” T. von Zweigbergk. 
Dated September 21st, 1901. 

18,947. Improvements in electric current controllers." T. vou Zweigbergk, 
Dated September 23r4, 1901. 

19,057. ‘*Improvements in casings for electric arc lamps." H. Н. Lake. 
(Lea Electric Manufacturing Co.) Dated September 21th, 1901. 

19,062. Improvements іп or relating to conduits for electric railways and 
the like.” A. N. Cornett. Dated September 24th, 1901. 

19,038. Improved process for electrolytically precipitating simultaneously 
amalgamating metals." W. S. Henneberg. Dated September 24th, 1901. 

19,136. Cover for electric cells.” C. Vogt. Dated September 25th, 1901. 

19,170. Improved means for guarding ships against collision and of guiding 
them in dangerous waters.” А. №. Hoyland. Dated September 25th, 1901. . 

19,224. “Improvements in electricity meters." British Thomson-Houston 
Co. and F. Holden. Dated September 26th, 1901. 

19,225. Improvements in incandescent electric lamps." 
Houston Co. (W.J. Howell. Dated September 26th, 1901. 

19,226. "Improvements in systems of electric distribution." British Thomson- 
Houston Co. (H. Edwards.) Dated September 26th, 1901. 

19,227. "Improvements in systems of electrico distribution." 
Thomson-Houston Co. (H. F. T. Erben.) Dated September 26th, 1901. 

19,230. Improvements in electric arc lamps." Br. ish Thomeon-Houston 
Co. (W. С. Fish.) Dated September 26th, 1901. 


W, R. Marshall. 


W. J. Clark. 


British 


British Thomson- 


British 


19,231. Improvements in automatic electric circuit.breakers." British 
Thomson-Houston Co. (C. D. Haskins.) Dated September 26th, 190!. 
19,245. Improvements relating to dynamo-electric._ machines." С, P. E. 


Schneider. Dated September 26th, 1901. 
19,311. Improved electric coupling.“ 
th, 1901. 

19,377. Improved means of fixing carbons for dynamos and motors.“ W. 

Hartnell. Dated September 28th, 1901. 

19,393. ''Improvementsin or connected with electric motors.“ H. Fomm, 

K. Fomm, апа G. Fomm. Dated September 28th, 1901. 

19,440. “ Automatic cut-out device for overhead trolley wires as used for 

electrical traction." W. Halliwell. Dated September 0th, 1901. 

19.462. Improvements in electro-magnets." E. Ducretet. Dated Septem 

ber 30th, 1901. 


E. K. Murphy. Dated September 
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RAILWAY WORKING. 


AN important Conference, at which all the leading railway 
companies in the United Kingdom are said to be represented, 
has been meeting during the past three weeks at the Railway 
Clearing House, with a view to arriving at an arrangement 
which will ensure the adoption of a uniform system of 
* electrification " on all their lines, This fact alone is full 
of significance ; it clearly indicates that, notwithstanding 
the scornful attitude assumed by railway engineers at, for 
instance, the Institution of Civil Engineers, when Messrs. 
Mordey and -Jenkin’s paper was discussed, the irresistible 
march of progress has compelled them to take into very 
serious consideration the possibility—nay, the prospect—of 
the future conversion of their railway systems to electrical 
operation, "That in this matter not only suburban railways 
are concerned, but also main lines, is obvious—for were it 
otherwise, what advantage could possibly be gained by 
adopting precisely the same specifications for, say, the 
Liverpool—Southport line and the District Railway? 
Unless these and other local systems are eventually to be 
connected electrically, so that free exchange of traffic can 
take place over them with the same rolling stock, the 
labours of the Conference are superfluous, It must be 
conceded, then, that the managers of our great railways 
are practically resigned to the coming upheaval of their 
long-established methods and traditions, 

But granted that electric railway traction is bound to 


come, sooner or later, can any useful object be served at 


the present time by such a conference as that in question ? The 
attempt to standardise implies that the thing to be cut-and- 
dried is at least well advanced towards the limite of improve- 
ment; to make the attempt at any stage remote from this is 
to throttle progress, to deter invention. Who dare 
suggest, аз a responsible engineer, acquainted with what has 
been and is being done in the application of electrical pro- 
pulsion to railway traffic in all lands—who will contend that 
anything even approaching agreement as to the best system 
has yet been reached ? | | 

Precisely the contrary is the case. It may, indeed, be 
granted that for urban, suburban and interurban railways, there 
is a consensus of opinion in favour of the direct current low- 
pressure system, mainly on account of the shortness of these 
lines, the frequent stops, the impossibility of utilising high 
pressures with safety in the populous districts traversed, and 
soon. But when the case of long-distance lines is considered, 
it is readily shown that low pressures are absolutely inadmis- 
sible. For instance, to deliver only 500 kw. to the motors 
requires, at 500 volts, no less than 1,000 amperes ; even at 
750 volts, the current is 667 amperes. Not only must this 
large current, and even much larger currents, be collected at 
high speeds, but they must be transmitted from sub-stations, 


and the cost of conductors would be prohibitive. А 100-1. 
D 
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ateel rail can carry 1,000 amperes for one mile only with a 
drop of over 40 volts, and this section is equivalent to 
1 sq. in. of copper! The drop in the rail return would 
also be excessive. Then again, direct current implies 
personal attendance in the sub-stations, the use of machinery 
in motion for conversion, &c. ; 
On the other hand, the trials which have been made and 
which are in progress in other countries, with a view to 
the adaptation of alternating currents to heavy traction, 
cannot be ignored. Already there is one railway operated by 
three-phase currents at a pressure of 3,000 volts, with over- 
head conductors, and another of similar type working at 750 
volts. Morethan one system is committed to a serious trial of 
single-phase alternating current, again on the overhead con- 
ductor system. The leading electrical companies of Germany 
are carrying out experiments with three-phase current at 
10,000 volts, at speeds of 70 miles an hour and upwards. 


In every case the third rail has been ignored, for it is out of 


the question to apply a high voltage to conductors within 
easy reach ; indeed, we have grave doubts whether the third 
rail, charged to a pressure of 500 volta with direct current, 
ought to be employed on any but the most securely fenced-in 
lines, for it is well known that this pressure is capable of 
causing death under suitable conditions, | 

The whole matter is in the experimental stage, and it is 
certain that, so far as long-distance railways are con- 
cerned, any decision which may be agreed upon by the Con- 
ference with a view to standardisation will be not only 
absolutely ineffectual, but also directly harmful to the pro- 
gress of the industry, especially if any attempt is made to 
standardise in the direction of continuous-current. and а 
third rail system. If suburban lines are alone in question, 
the case is different; by all means let the systems be as far 
as possible brought into uniformity with one another, if 
there is even the remotest chance of their ever being linked 
together with mutual running powers. But we repeat that 
it is useless to impose а common standard for the third rail 
upon systems so widely separated as the Lancashire and 


Yorkshire, the North-Eastern, and the various railways in - 


the London district. | 

In connection with this subject, it is interesting to note 
the statements recently published regarding the huge 
* Decapod ” of the Great Eastern Railway, which has been 
designed with a view to ascertaining whether it is possible 
to attain as good results with steam as with electric propul- 
sion in suburban traffic. We understand that in 30 seconds 
this leviathan can attain a speed of 30 miles per hour, or 
44 ft. per second, an improvement of 50 per cent. on the 
most powerful engines hitherto constructed in the Stratford 
works of the G.E.R. This, we take it, represents the very 
last word of the locomotive engineer in his efforts to stave off 
the impending doom of his ponderous protégé. No опе can 
deny that the modern locomotive, as evolved in British 
workshops, is one of the most wonderful fruits of human 
ingenuity and skill; probably there is no other type of 
machine for the conversion of energy from one form to 
another upon which such an amount of brains and pains 
has been expended, except, perhaps, the ocean liner and 
the heavy gun. But the locomotive has its limits, and 
the acceleration obtained with the ** Decapod," is apparently 
no more than 1:5 ft. per second per second. Now, 
on the Liverpool Overhead Railway, the fastest of its 
kind in existence, the acceleration obtained is 4:2 ft. per 
second per second in starting, and 4°7 in stopping. It is 
true that the trains consist of three coiches only; but 
these carry their own motors, and if longer trains are called 
for, the motive power will be increased in proportion. It is 
clear, therefore, that the locomotive is out of the running 
with the electric motor in point of rapidity of acceleration, 


which is the prime essential for quick working when the 
stops are frequent. Whether other considerations will 
outweigh this, or not, must be left for the future to 
decide. 


DEATH AND ACCIDENTS BY 
INDUSTRIAL ELECTRIC CURRENTS. 


Dn. F. BATTELLI, of the University of Geneva, in an able 
Report to the Congrés International d'Electrologie et de 
Radiologie Médicales, Berne, September Ist to 6th, 1902, 
throws a great deal of new light on this difficult and 
important subject. | 

Ав he points out, the electric current has only become 
dangerous to life since it has been employed for industrial 
purposes, No case appears to be known of death being 
caused by the current of an induction coil. The difference 
between these two kinds of current is in intensity or 


strength. The strength of the smallest industrial currents 


is very much greater than that of the largest induction coil. 
Consequently, to produce fatal effecta, high tension alone is 


. not sufficient, there must be also considerable strength of 


current. | 

D'Arsonval came to the conclusion that the immediate 
cause of death from electric shock was asphyxia. The 
electric current, according to his view, paralysed the nerve 
centres, and especially those that control respiration, with 
the result of arresting the action of the breathing appa- 
ratus. Other investigators (such as Tatum, Oliver and 
Bolam) were of the opinion that death was due to a 
paralysis of the heart, the nervous system losing its 
functions on account of an arrest of the circulation. 
Tatum was inclined to the view that the arrest of the heart 
was brought about by the mechanical effect of a violent con- 
traction of the diaphragm. Oliver and Bolam simply stated 
the fact that the heart action was arrested, without attempt- 
ing any explanation. 

Dr. Battelli and Prof. Prevost began to investigate this 
subject in 1899, and their discoveries go far to reconcile 
the contradictory statements of previous investigators, by 
showing that under different conditions death by asphyxia 
and also by arrest of the action of the heart is possible. 

The Geneva experimenters investigated the effects of 
both alternating and continuous currents, and also of 
currents of high tension and of low tension. They 
showed that currents of high tension caused death in an 
entirely different manner from currents of low tension. 
Currents of high tension (alternating currents of 1,200 volts 
and more, one electrode being placed on the head, and the 
other on the limbs) cause death by inhibition of the nerve 
centres. All animals are killed in the same way by currents of 
high tension, death taking place by arrest of the respiration, 
due to the inhibition of the nerve centre of respiration. 
The heart continues to beat with energy, and is only arrested 
by asphyxia. The arterial pressure is enormously increased, 
as а result of muscular tetanus of the whole body. In this 
case the animal, if it does not recover of itself, can in general 
be restored by artificial respiration. Currents of low 
tension (not exceeding 120 volts passing from the head to 
the feet), on the contrary, kill by producing paralysis of the 
heart. The nerve centres are very little affected, and the 
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animal continues to breathe for some time after death. 
These low-tension currente stop the heart action by causing 
irregular contraotions, and thus destroying the rhythm of 
its movements. 

The hearts of all kinds of animals are not affected to the 
same extent by these low-tension currents. Dogs are very 
easily affected, and do not recover; full-grown guinea-pigs 
do sometimes recover, but not always; rabbits recover in 
most cases, but not always; rats are affected only during 
the passage of the current, and recover immediately after it 
is interrupted. The susceptibility of the heart in man is 
supposed to resemble most closely that in the case of the 
dog, i. e., arrest of the heart action is very easily produced 
and is permanent. 

Currents of high tension, as we have seen, do not paralyse 
the action of the heart; Dattelli and Prevost have made 
the remarkable discovery that they are even capable of 
restoring the action of a heart that has been arrested by а 
low-tension current. Animals which would otherwise be 
irrevocably lost from paralysis of the heart, may thus be 
restored by the application of the high tension, especially if 
it is accompanied with the practice of artificial respiration. 
The application must, to be successful, be made not more 
than 15 to 20 seconds after the arrest of the heart’s action. 
If the time which has elapsed is longer than this, it is 
necessary to practice rhythmic compressions of the heart 
along with artificial respiration ; an application of the high 
tension current after this causes the heart to resume its 
beating. 

Continuous currents were found to cause death, in the 
same way as alternating currents, the difference being that to 
produce equal effects, the tension of the continuous currents 
required to be four to five times that of the alternating 
currents. 

Currents from batteries produce nearly the same effects as 
currents from dynamos. The inhibition of the nervous 
system produced by continuous currents is, other. things 
being equal, much more pronounced than that produced by 
alternating currents. For example, a contact of one-tenth 
of a second with a continuous current will produce as great 
an effect as a contact of three-quarters of a second with an 
alternating current. 

The frequency of alternating currents has an important 
relation to the minimum tension which is fatal to life. The 
most dangerous frequencies are from 30 to 150 periods, 
which are precisely the frequencies most common in 
industrial carrents. Below 30, the minimum tension which 
is dangerous rises slightly, and above 150 the minimum 
dangerous tension rises very rapidly. A current of 150 
periods is able to kill a dog at a tension of 15 volte, while 
with a frequency of 1,700 periods, a tension of 400 volts is 
required. 5 

The nervous centres аге little affected if the density of 
the current which traverses them is feeble. Hence the 
resistance of the.path traversed by the current in passing 
through the body is a matter of great importance. The 
most dangerous path for the current is from one hand to 
the other, because the resistance of this path is low, and 
also because the current passes near the heart. [t is a 
good rule for workmen and others handling live conductors 
to use one hand only, because the resistance from one hand 
to the feet is considerable, and the boots add very consider- 
ably to that resistance. " 

An important rule for rescuing а person in contact with 
а live conductor follows from these considerations, If it 
is found impossible to switch off the current, and if no insu- 
lating appliance is available to pull the victim away from 
the conductor, the best method of procedure is to push him 
off with the foot. Even if the current should pass from one 
foot to the other through the rescuer, the resistance of the 
path through the boots and the limbs is considerable, and 
the current does not pass near the heart or the nerve centres, 
so that no serious injury need be anticipated. 

The report of Dr. Battelli deserves careful study both by 
physiologists and electrical engineers, and is the most 
important contribution that has yet been made to our know- 
ledge of the lethal effects of electric currents, 


THe case of “in re Blagraves Settled 
Estates,” which was heard in London 
last week, raises a peculiar question in 
relation to the right of a tenant for life of a settled 
estate, to have the cost of a lighting installation de- 
frayed out of capital moneys. 16 appeared that the 
applicant, who is the tenant for life of an estate in Berks, 
applied to a judge of the Chancery Division asking that the 
sum of £1,307 10s. 2d. might be allowed to him in respect 
of expenses of an installation including an engine and 
dynamo house. He claimed that an electric installation was 
un improvement within the meaning of Sec. 25 of the 
Settled Land Act, 1882, which defines improvements to be 
* the making or execution on, or in connection with, and for 
the benctit of settled land” of any of the works mentioned 
in the section, und any operation. . . . necessary or proper 
for carrying into effect any of those purposes, and for 
securing the full benefit of any of those works or purposes. 
Mr. Joyce held, as did Mr. Justice Buckley in а somewhat 
similar case (in re Clarke (1902), 2 Ch. 327), that electric 
lighting plant was not an “improvement” for which 
expenditure out of capital moneys could be allowed out of. 
the Settled Land Acts. Не did, however, allow the cost of 
the engine and dynamo house, which stood at some little 
distance from the mansion. When the case came before the 
Court of Appeal on February 26th, their Lordships came to 
the same conclusion. Lord Justice Romer said, in the 
course of his judgment: “ The appellant is obliged to admit 
that there is nothing in the Settled Land Acts dealing with 
lighting the mansion house, either with electricity or with 
gas, and he is obliged to bring his саве, if he can do so 
under the Acts at all, within Sec. 18, Sub-Sec. 2, of the Act 
of 1890. As to that section, I think that when the Legis- - 
lature spoke of ‘additions to or alterations in buildings,’ 
they referred to something in the nature of a building.” 
Lord Justice Cozens-Hardy, in concurring, said: ** It may 
be that it is desirable to extend the Acts so as to allow pro- 
vision to be mate for supplying gas or electric lighting to a 
mansion house, but that is a matter for the consideration of 
the Legislature, not of this Court." The importance of 
this case becomes apparent when we remember that a large 
number of landed proprietors in England are in a position 
similar to that occupied by the plaintiff. So long as im- 
provements which are in their nature such as to enhance 
the permanent value of the property have to be made out of 
income, a tenant for life is naturally reluctant to emburk 
upon them. If, however, the cost can be borne out of 
capital, that is to say, out of the estate of which successive 
tenants for life enjoy the income, the probability is that 
tenants for life will not hesitate so long. In our view u 
lighting installation is à permanent improvement of the first 
importance, and we heartily concur in the suggestion thrown 
out by Lord Justice Cozens-Hardy. 


Electricity and the 
Bettled Land Acts. 


| Ox Tuesday last we had the pleasure 
The Eden 50:0 of inspecting a sample of this much- 
talked of cell, and its component parts. 


We would say, “right here," that the cell is a model of 


excellence in mechanical construction ; being composed 
mainly of steel, it afforded the designers a rare op- 
portunity, of which they have availed themselves to the 
full. Our esteemed contributor, Mr. W. Hibbert, is 
dealing with the matter from an expert point of view 
elsewhere in our columns, and no one could be better 


qualified than he to do so. We may add that if all the 


claims advanced for this cell, or even a part of them, are 
fulfilled, we may look for most impertant results from its 
introduction. 
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ENTROPY. 


By PROF. ROBERT Н. SMITH. 


NOTWITHSTANDING the great importance of the idea of 
“ entropy in the recent history of science, it is clear that 
there is still a widespread doubt as to what exactly is meant 
by the term. In the beginnings of thermo-dynamics there 
were hesitations as to its physical significance, partly due to 
a variety of names having been given to the new idea rather 
prematurely before everybody interested bad very definite 
conceptions of the idea itself. But all other names than 
* entropy " have long since been abandoned, and, as to the 
thing itself, there seems no reason to suppose that any of the 
Masters, old or modern, have ever had different views either 
as to its proper use in thermo-dynamic science or as to the 
proper mode of calculating its value. Mistakes and incon- 
sistencies of expression, as also failures to rccognise the more 


important practical aspecta of the new science, there certainly : 


have been in abundance. 

It is asked whether entropy is energy, or of a different 
physical nature, It is at least certain that the product of 
temperature and entropy is an energy per unit mass. Thus, 
if the physical dimensions of temperature were authentically 
and authoritatively determined, those of entropy could at 
once be deduced from them, seeing that those of energy per 
unit of mass are (velocity)? or L? 1 2. 

I cannot find in any book an attempt to state the dimen- 
sions of temperature. At first sight this may seem very 
strange, considering theelementary importance of temperature. 
But it must be remembered that in order to be able to measure 
a quantity and to fix a scale for its measurement, it is never 
necessary to have a knowledge of the dimensions of that 
quantity, or even to have a clear concept of its physical 
intimate nature, Temperature has actually been described 
as а lengin upon a thermometer scale. It has been defined 
as proportional to the volume of- dry air at atmospheric 
pressure. Rankine and others define it as proportional to 
the pv of dry air. Again Rankine, separating what he called 
* actual" heat from the potential energy of internal mole- 
cular forces, says that the **scale of temperature is to be so 
graduated " * that each degree shall correspond to an equal 
increment of actual heat." “ Correspondence" means tke 
same ag * proportionallity " and none of these definitions 
all of them, as we now know, giving consistent and almcst 
identical scales, authorise us to say that temperature is 
of the same physical kind — that is, has the same 
physical dimensions, as the thing to which its measure 
is made proportional. The kinetic theory of gases shows 
that the temperature of a gas is proportional to the 
translatory kinetic energy of a single molecule of the gas. 
This comes nearer than any other to the proposition that 
temperature is an amount of energy, because this kinetic 
theory does not discover any other physical quality of the 
gas, beyond this energy of a molecale, which is influential 
in determining the thermometric or purely thermal y-roperties 
of the gas ; but it does not, absolutely necessitate our taking 
the dimensions of temperature the same as those of energy. 
[n any case, note that it is not energy per unit mass: it is 
energy iteelf—energy of a single molecule, or energy of a 
certain kind per unit mass divided by the number of mole- 
cules per unit mass. 

If temperature be energy, then the mass integral of entropy 
is @ pure number—that is, of no physical dimensions, while, 
in the usual use of the word, entropy is a pure number divided 
by unit mass—that is, the physical dimension of фівм-!. It 
is incorrect to speak of the entropy per unit of mass. The 
quantity or measure of the entropy of two equal similar 
masses in the same thermal condition is not double; it is the 
same as that of each of them. The entropies of several 
masses cannot be added together as a physical sum. In the 
кате way the two equal temperatures of two masses in 
thermal equilibrium do not add up to a double temperature ; 
although each of them may bean absolute quantity of energy, 
the temperature of the two is the same as that of each, and 
the temperature of a group of masses at, various temperatures 
is not the sum, but is an average of the temperatures of the 
members of the group. In the same way the velocity of a 
group of, say, three masses moving pide һу side is not, treble 


the velccity, but is the same as that of each of the three 
masses. Of course, the numerical measures of the tem- 
peratures, a8 aleo thcse of the entropies, of the members 
of a group can be added arithmetically, and thermal and 
other interactions within the group may change that 
arithmetic sum. Thus if heat be conducted between 
two bodies of different temperatures, it is only in special 
cases that the sum of the two temperatures is the same 
before and after the conduction: it may be less or greater. 
If heat conduction takes place between two masses, it 
has often been said that the sum of the two entropies is 
necessarily raised. That is an error. The error is due to 
our attention being too much fixed upon unit-mass diagrams, 
If m, 4 and m, ¢, be the masses and temperatures of the two 
bodies, and Q heat be conducted from 1 to 2, the heat con- 


ducted out of 1 per unit mass is E , and its entropy is 
1 


lowered by 555 p while the entropy of 2 is similarly 
1% 
raised by „ . By neglecting to remember that the heat 
* '3 | 


may (and practically always does) pass between bodies of 
different weights, and thus omitting the factors m, and m,, 
or considering them equal, it has been concluded that 
because /, > 1, the lowering of the one entropy is necessarily 
less than the raising of the other. "This proposition applies 
correctly to the mass-integrals of the entropies, that is, 
(917, + фз mz) is necessarily greater after than before the 
conduction. But ф m is not $ : it is not entropy any more 
than ¢ m is temperature or than momemtum v m is velocity v. 
($. + Ф.) may be less, or the same, or greater, after than 
before the conduction ; just as (/; + /,) may be less, equal 
or greater. 

This correction is quite independent of how we divide up 
the dimensions L° T^? between temperature and entropy. It 
stands so long as ф is considered characteristic of a physical 
condition, and not ав a quantity proportional to the quantity 
of substance throughout which that physical condition 
reigns. 

If temperature be taken as a pure number, e.g., the ratio 
between two values of pv, or the ratio between two 
quantities of actual heat per unit mass, or the ratio 
between the squares of two molecular velocities, then ф 
would need to be considered as the square of a velocity and 
the mass-entropy integral $ mas kinetic or other form of 
energy. Seeing that the integral $ m of a group is increased 
by the thermal conduction within that group, we would then 
admit that this increase is counterbalanced by an equal 
decrease of some other form of internal energy. We know, 
however, that temperature is something physical: it ought 
to have physical dimensions. 

Passages in many books, Rankine’s, John Perry’s and 
others, suggest that 9 ів а pure ratio. These occur in calcu- 
lating the entropy of water, where $ is written equal (with a 
small additive correction) to the logarithm of the ratio of 
two temperatures. This arises, however, from omitting from 
the expression the specific heat of water, which is a real 
factor of it but is numerically unity in the ordinary measure- 
ment of specific heats, For other substances, all these books 
multiply the logarithm by the appropriate specific heat. 

If temperature were defined us the square of a velocity, 
then ф would become а pure number. To define temperature 
as in pure numerical ratio to the velocity square of the 
individual molecule will, however, not fit in with modern 
thermo-dynamic theory of molecular constitution. 

The dimension M given to ф on the assumption that 
temperature has a pure numerical ratio to the energy of a 
certain kind possessed by the individual molecule makes it 
somewhat difficult to form an elementary mental concept of 
the physical nature of entropy; but there are many other 
useful quantities, especially among electric and magnetic 
units, that are in similar plight. The лр. however, is 
not impracticably difficult. For instance, the number of 
individual molecules per unit mass is a precisely similar 
chemical concept, also with 1 as physical dimension, which 
is not difficult. Rankine’s definition of entropy suggests the 
number of units of actual energy per unit of mass at 1° 
of temperature above the absolute zero of temperature, or 
the excess of the number at ¢ + 1° over thoeo at / in the 
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same entropic condition. This is a pure number of units, 
not the quantity of energy iteelf, just as the number of 
molecules is a pure number and not a mass. 

It certainly seems high time that some congress or com- 
mittee of Masters should legislate on this subject, and give 
us an authoritative definition of the quantities Temperature 
and Entropy. Prof. Perry wishes us to learn to understand 
them by working many numerical and graphic exercises 
involving their measurement. By this process we become 
familiar with them certainly; but I protest that a lifetime 
spent wholly in such practice would per se bring us no nearer 
to understanding their essential natures, because an accurate 
measuring scale can be arranged for any and every physical 
quantity even while we are still wholly ignorant of the inti- 
mate nature of that quantity ; and, moreover, many different 
measuring scales may be arranged for the same quantity, all 
perfectly proper so long as they refer it to only such other 
kinds of things as vary in consistent proportionality. 

It should be remembered that when we substituted for the 
old air-thermometer measurement of temperature its newer 
thermo-dynamic measurement, we ordained that the degrees 
of the new scale should be set out so that each additional 
degree should correspond with an equal addition to the 
quantity of heat conduction required to pass the same por- 
tion of substance between a given pair of adiabatics ; that ie, 


the new definition was /.. The fact that this 


, Ф. — 91 

definition gives the sume scale for all substances and for ull 
pairs of adiabatics is the second law of thermo-dynamics. 
This law was taken for granted in ordaining the new scale, 
just as very long ago it was taken for granted that equal 
increments of volume at constant pressure would give a uni- 
versally consistent scale. The new scale should more cor- 
rectly found its unit upon the increase of heat conduction 
with increase of temperature required between a standard 
pair of adiabatics for a standard substance at standard 
density aud standard temperature. 

Passing now to the use that has been made of the idea of 
entropy, it cannot be denied that vague and incorrect 
popular ideas have some title to be excused on account of 
frequent, inaccurate language used by the Masters. Even 
Clerk Maxwell, our most accurate and careful writer on 
physics, has in passages written of the temperature of the 
“ source of heat," when he really means that of the body 
receiving heat from this source. "There is & necessary dif- 
ference between the two, because heat is conducted only 
because of the difference. 

These errors of language quite certainly arose from the 
concentration of attention upon what is called the ** Carnot, 
perfect reversible" cycle. Concentration of attention on 
this cycle’ was necessary for the establishment of tlie 
second law of thermo-dynamics by the mathematical 
method adopted for this purpose. ‘This purpose was 
of immense theoretical, scientific, and therefore practical, 
importance, and to attain it was worth all the concentration 
of thought that a generation of Masters could afford. But 
it was a purely theoretic purpose—none the less valuable in 
its attainment—and to continue to concentrate attention 
upon the Carnot cycle after this theoretical object had been 
achieved, and for engineers to imitate the Masters in thinking, 
talking, writing, teaching and vainly endeavouring to prac- 
tice, nothing else than the Carnot cycle has been, in my 
opinion, the most gigantic and disastrous insanity ever 
indulged in by any body of educated nfen. Even as tle 
purest of theory, the Carnot cycle reasoning is objectionable, 
and the objections to it have often been recognised. It 
assumes both mechanical and thermal reversibilities. Not 
only has neither of these ever been seen in Nature, but they 
are both theoretically completely impossible. I have my 
own way, the result of many years’ labour, of trying to over- 
come these theoretical difficulties, but there is here no space 
to describe it, and it is needless for our present theme. The 
main point to recognise is that, although Carnot’s reversi- 
hility can theoretically be approximated to, and this theoretic 
possibility of approximation has been sufficient to convince 
the scientific world of the truth of the second thermo- 
dynamic law ; still, this approximation necessitates approach 
to infinite slowness of operation. It requires an infinitely 
small operative difference of temperature, and therefore an 


infinity of time to conduct even a single unit of heat from 


of heat has been conducted.“ 


the fire to the water in the boiler, and it also requires an 
infinitely slow piston motion in order to avoid a finite 
measureable pressure gradient. Fancy offering this as the 
summum bonum of “perfect efficiency" to a busy hard- 


working profession anxious to reap rapid profits—whose very 


raison délre is to increase the rapidity of turnover and 
production—whose one great object is to find safe and 
economic means of increasing piston speed by 10 or 5 or 
even 2 percent! The holding up of the Carnot reversible 
cycles as a model of perfection towards which to strive as we 
strive towards the Higher Life, if it is not proof of stark 
insanity, is, at least, absolute proof of complete misunder- 
standing of Carnct’s life-work. There is much to be said for 
the Buddhist’s striving after Nirvana, the condition of virtuous 
universal and everlasting Do-Nothing, but it is unsuitable 
for adoption as the golden rule of modern European and 
American industrial activity. The Carnot rule of perfection 
would not even be “Do little, but do it well'—it 
would be “Do not allow any heat at all to be con- 
ducted, and wait till four times as much heat as you 
want to convert into mechanical energy has been con- 
ducted ; then wait again until three times this quantity 
I fear we would earn 
poor wages on this system. The general spirit might be 
acceptuble to the Bricklayers’ Trades Union, but we would 
not feel grateful to the professors for teaching it to the 
Amalgamated Society of Engineers, 

The real pra :tical problem is, of course, to find what product 
of decreasing *'thermo-dynamic efficiency " and increasing 
speed of heat conduction and piston speed (corresponding to 
increasing temperature difference, or temperature gradient, 
and increasing pressure gradient) gives maximum hourly 
commercial profit. And, in solving this problem, one factor 


. of great importance is that a very slow speed of heat con- 


duction defeats its own direct object by reason of the large 
dissipative losses that accompany it, and at a low limit of 
approach towards the Carnot “ perfection” so completely 
mask the gain as to leave no residue of heat to be converted 
mechanically. 

But another marvellous and really comic misconception is 
that the indicator diagram, made up of two isothermals and 
two adiabatic, is pur excellence the reversible, and, therefore, 
the perfect,“ indicator diagram. But a theoretical ap- 
proach to *'reversability " is not one whit less easy, nor less 
impossible, to arrange for any other shape of diagram. 
Carnot really chose this particular ideal diagram to reason 
about simply and solely because it was the simplest and 
therefore the quickest to think about, just for the same 
reason that Euclid begins with triangles and rectangles 
rather than with pentagons, heptagons and ellipses. He 
used it for tbe purpose of а mathematical demonstration ; 
he had to write out this demonstration in order to convince 
himself and others, and in order to spend as little time and 
trouble in writing it out, and to force others to spend as 
little time as may be in reading what he wrote, he naturally 
chose the simplest ideal case. | 

He did not reckon upon the infinite waste of time in- 


curred after his death in writing innumerable imitative 


volumes to prove what he never dreamt of proving, and 
in puzzling out the answer to the question, “Is there any 
common sense at all in these innumerable writings?” Of 
course, if you have only one“ source of heat at one only 
temperature, and only one “sink for heat" also at one only 
temperature; and if you insist on waiting an indefinite time 
to get all your heat to pass conductively without any 
temperature difference to drive it, then you must be content 
to work conductively (and patiently) along these two iso- 
thermals (particularly long ones in point of time), and to 
pass between them non-conductively; but it ів only under 
these conditions that there is any merit in sticking exclu- 
sively to two isothermals and two adiabatics. 

If we would only recognise that the Carnot-cycle reversi- 
bility and „perfection“ were pure ideals imagined and 
invented solely for the purpose, not of discovering, but of 
mathematically demonstrating a great law of Nature; that 
the work of discovering and proving such laws must be left 
to the great masters; that our work and duty as engineers 
is totally different; and particularly that in our engineer- 
ing work we have nothing whatever to do with closed 
cycles and have not time to wait for the accom- 
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plishment of physical imposeibilities ; then, indeed, we 
would cease from troubling, and would cheerfully set 
ourselves to our own proper work, which is to utilise heat and 
other forms of energy under the guidance of the first and 
second aud many other thermo-dynamic laws, to the greatest 
possible human profit under the distinctively human limita- 
tions of time—we must earn our bread daily—, of volume 
—we must make our engines of small bulk, because there is 
little space left to live in, and rents are getting high—, of 
pressure— our materials twist and break, and the mann- 
facturers charge us a lot for making them stronger—, of 
temperature, because our packings get burnt, and our valves 
and pistons leak when they get too. hot—of capital outlay, 
because capital is getting concentrated, and the capitalists 
won't pay us good fees, nor the artizans good wages if the 
prime costs of their machinery become excessive—of temper 
because everybody nowadays tries to cheat everybody else, 
and this leads to exchange and generation of heat which is 
not isentropic or otberwise economical—and, lastly, of fuel 
consumption, because we are afraid that some theusands of 
years hence the ratio of fuel production to population will 
begin to decrease instead of increasing as it is at present. 

We would then begin to utilise, for the first time, our 
knowledge of the second thermo-dynamic law, and of the 
scientific measuring device, entropy, by meking the most 
economic possible uses of temperature gradients and tempe- 
rature differences. 
conducting heat to steam to raise it to a high temperature, 
and tben immediately conducting heat away from it to pull 
its temperature down again is a silly plan; we would begin 
to suspect that to cram our furnace and piston engine and 
condenser all together into one metal tube, as we do in our 
gas engines, is a proceeding requiring many compensating 
advantages to justify its apparent imbecility ; we would seek to 
learn what are the really best temperature differences between 
furnace and boiler water; we would recognise tbat, while the 
furnace - and - boiler and the condenser are real thermo- 
dynamic engines, what we call a steam engine is not a heat 
engine at all, but a purely dynamic mechanism, hindered in 
ite efforts towards efficiency by its bad thermal propensities ; 
we would give up muddling the brains of our pupils 
by compelling them to think of engine indicator diagrams as 
closed cycles, which all of them, except the dunces, know 
they are not ; we would teach them instead that the avail- 
able mechanical power in a portion of substance in any 
thermal condition is its adiabatic resilience in that condi- 
tion, and would bid them find out how and in what messure 
ite resilience from that same condition may be increased by 
conduction of heat into it if it be in pressure or by conduc- 
tion of heat ow! of it if it be in tension—how many students 
of the standard thermo-dynamic text-books know that in 
tension heat-conduction away from a substance increases its 
available mechanical power ?—and we would begin gradually 
to feel grateful for the power that that blessed fnnction ф 
endows us with to understand and solve these and other like 
practical engineering problems. 


P 


in STITUTION OF ELECTRICAL ENGINEERS. 


A PAPER was read on February 26th inst. by Mr. J. 
Stöttner on the Nernst lamp. The lecturer reviewed 
the progress in the manufacture of these lamps by the 
Allgemeine Elektricitäts Gesellschaft, from tbe earliest 
stage up to its present design, showing original samples of 
the lamp (provided by the A.E.G.) and illustrating the 
various models by limelight views. 

Prof. Walther Nernst came to the front with his lamp in 
1498. The earlicr forms having no automatic heating arrange- 
ment, the filament or glower required heating from an outside 
source to an average temperature of about 900°C. to make it 
a conductor, the bulb being open at the bottom for this 
purpose. The compeneating resistance was originally of 
platinum wire, subsequent developments being the substitution 
of iron wire, and the introduction of an independent porcelain 
base to which the filament and resistance were fixed. At the 
time of the Paris Exhibition, where these lamps were exhibited 


We would see that Schmidt's plan of 


for the first time in public, it was found absolutely necessary 
to devise a means of heating the filament automatically, and 
shortly afterwards a type of lamp to attain that object was in- 
troduced. The filament, and next to it the heating wir", 
contained in a thick porcelain tube, then the compensating 
resistance in a smaller tube were placed horizontally, side Ly 
side. The filament and resistance were removable, the heater 
being secured to the socket, in which an automatic cut-out 
was embedded. The magnet and armature for the cut-out 
were heavy, and absorbed a good deal of power. 

Other developments were the introduction of the coil 


form of heater, with the filament in the centre, the pro- 


duction of lamps for 220-volt circuits, and the free suspension 
of the compensating resistance, composed of spirals of thin 
iron wire, &c. 

At this time the lamp was produced in considerable 
quantities. Two types, A,“ with large body and globe, 
and “ B," with small globe and body arranged to fit an 
ordinary Edison screw lamp socket, were produced for use 
with 110 and 220 volts circuits. The magnet of the auto- 
cut-out was much reduced in size and received its present 
shape. The “А” lamps were designed for a power consump- 
tion of 100 and 200 watts, with a lighting capscity of 65 
and 130 С.Р. respectively ; the burner and compensatiug 
resistance could be independently exchanged. 

As opposed to the B" lamps, the filament and heating 
coil were vertical, the design of the magnets and auto-cut- 
out being the same. Several other experimental lamps were 
produced, and, finally, the pattern which is used at the 
present day. The“ А type lamps have burners for 1 amp. 
up to 150 volts, and for 4 and 1 ampere up to 250 volts. 
The metal hood is arranged to facilitate the cooling of 
the bolstering resistance, and the replacing of burners is a 
simple operation. The “ B" type is suitable for } aud 
J ampere up to 150 volts, and for 4 ampere up to 250 volts. 

Various bolstering or compensating resistances were 
shown, consisting of iron wire sealed in glass globes which 
had been evacuated and afterwards filled with hydrogen. 
Iron is particularly suitable for this purpose, as with a cur- 
rent increase of 5 per cent. its resistance increases 75 per 
cent., thus safeguarding the tilament. Filaments which had 
burned 1,400 and 1,600 hours were shown. 

The discussion which followed Mr. Stöttner's paper was 
opened by Mr. Drake, who briefly outlined the history of the 
development of the Nernst patents in England, referring to 
the conference at Berlin, where it was endeavoured, without 
success, to bring about an international interchange of experi- 
mental results, with a view to furthering the development of 
the lamp, and the ultimate working agreement with the 
A.E.G., with whom he disputed the claim as to showing the 
first lamp. He showed by means of diagrams that the 
efficiency of the English-made lamp on an 800-hour life was 
2°7 watts per cundle-power throughout, and briefly referred 
to the progress made in America, by the Westinghouse Co., 
in lamps for alternating circuits. In Austria Messrs. Ganz 
had experimented, but eventually gave up the idea of 
manufacturing the lamps owing to the heavy outlay entailed. 

Mr. Hammond referred to his visit to the Buffalo Exhibi- 
tion, where he was favourably impressed by the Westinghouse 
Co.'s exhibit, and came to the conclusion that street lighting 
by means of Nernst lamps was within measurable distance. 
He had conducted a practical experiment in street lighting 
by means of Nernst lamps at Hackney, and bad, as a result, 
been called on to report on the lighting of all the streets, some 
120 miles. He had collected data respecting the individual 
life and causes of failure of the experimental lamps, and found 
the fracture of the glower at the bottom contact a most 
common cause of failure. He found that the lives of the lamps 
varied from 1,070 hours to 15 hours, and that the number of 
burners which lasted their reputed life of 800 hours was 67. 
The total burner hours were 20,499, and the average life of u 
burner 305 hours. In arriving at the cost per 3,940 hours 
per annum per lamp, Mr. Hammond allowed for current, at 
17d. per unit, renewals, labour, interest and repayment of 
capital, 12 per cent. on a 10 years’ loan, and found the total 
sum per lamp £5 17s. 9d. Не emphasised the necessity for 
a lamp to havea uniform life—for street lighting purposes 
which his experiment had not proved to he the case. Mr. 
Hammond's facetious remarks on the lives, illnesses and 
deaths of his trial lamps caused considerable amusement. 
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Prof. Ayrton remarked that Mr. Hammond had only dealt 
with failures from mechanical faulte, which would soon be 
remedied. He complained that the lamp did not follow the 
theoretical curve of candle-power, and asked what was the 
cause of the falling off in light. 

Mr. M. Solomon stated that the light changed colour 
after the first 50 hours, corresponding with the first drop in 
the candle-power curve. No gain in candle-power would be 
obtained by forcing the lamp, as the extra voltage would be 
absorbed by the iron resistance. The Westinghouse Co. had 
constructed a lamp with two glowers in series, which had 
proved satisfactory at 500 volts and absorbed no more 
energy at starting than in the case of a single glower. 

Mr. E. G. Vignoles asked what extent of variation in 


voltage was allowable, and whether it would injuriously 


affect the lamp. 7 і 

Mr. Campbell-Swinton asked for comparative results оп 
an alternating and direct-current circuit; his own impres- 
sion being that the alternating was unsuitable. Referring 
to the fall in candle-power of the lamp after use, he compared 
it with the performance of the incandescent gas mantle, and 
suggested that the resistance increased, and the.diminished 
current would give a correspondingly decreased light. 

Sir Henry Mance stated that he had had several lamps 
in regular use, and found that the current decreased when 
the heater was cut out. Hie lamps had lasted from 150 to 
800 hours, and frequently failed through fracture at the 
point of contact of the lead tothe glower. He had suggested 
that the contact should take the form of a ring. Although 
intimately connected with electric supply work, he welcomed 
the Nernst lamp. in spite of its taking balf current of the 
present lamps. He inquired as to the ability of the lamp to 
stand transport, as it was an important commercial con- 
sideration. 

Mr. Drake replied briefly to Prof. Ayrton’s queries as to 
the drop ia the candle-power curve, mentioning the effects 
of over and under working the lamp. 

The President, in answer to Prof. Ayrton, considered the 
manufacture of the filament to be the difficulty, and that the 
English company’s good results were due to their great care 
in the preparation of the filament, which involved both 
mechanical and chemical considerations. With reference to 
Mr. Campbell-Swinton’s remarks, he considered that the con- 
ditions in the incandescent gas lamp were opposite to those 
in the Nernst lamp, and briefly referred to the possible causes 
of loss in candle-power after use. 

Mr. Stöttner, replying to the discussion, explained as 
advantages of two parallel filaments in one heater, that one 
glower would beat up the second, and in case one was 
fractured the other would be unaffected, also in the case of 
street lamps in which any number of glowers and heaters 
may be arranged horizontally, that they are separately 
replaceable, and the lamp in action throws all the light 
downwards. IIe considered Mr. Hammond's results as to 
the life of lamps very similar to those obtained by the tests 
made at the Physikalische Technische Reichsanstalt, at 
Charlottenburg, they buving obtained ап average life 
of 450 against Mr. Hammond’s 305 hours. The 
heater might fail through contact with the glower 
support, and the glower through the anto-cut-out not 
acting. A 5 per cent. variation in voltage would have 
no serious effect on the lamp. In London he had known 
the voltage to vary by 10 to 15 per cent. Referring to the 
relative advantages of alternating or direct currents, theoretic- 
ally the alternating was best, but in practice the direct had 
proved better. He considered that mechanical defects were 
responsible for the failures. Transport had proved a serious 
matter at the start, but improved metliods of packing had 
greatly reduced the perceotuge of breakages. 

Mr. Swinburne proposed a vote of thanks to the lecturer, 
and intimated the latter s intention to present the numerous 
samples of lampe in various stages of development—which 
were on view—to the Museum of the Institution. 


Swansea Telephones.—Mr. Bennett has reported that 
the docks portion of the municipal telephono system will be finished 
in np three weeks, and the whole line will be connected by 
April ist. | | | 


CURIOUS SYNCHRONISER EFFECT. 


* 


By F. T. CALLIS. 


À SOMEWHAT curious effect has been observed in connection 
with the synchronising of the two-phase alternators recently 
installed at Sheffield. 

Difficulty was experienced at first in getting the machines 
to parallel without the production of heavy cross currents, 
which, however, quickly died down. 

The synchronisers used originally with 100 — machines 
are fitted with both lamp and voltmeter connected to the 
same terminals for indicating the phases. 

The machines are synchronised on one phase, the switch 
for the other phase being then closed, or both phases are 
paralleled together according to the arrangement of the switch 
gear. When paralleling a machine with one already running 
on load, it was noticed that when nearly in synchronism, a 
slight difference of phase displacement of the incoming 
machine either ahead or behind actual synchronism produces 
a very marked difference in the behaviour of the lamp and 
voltmeter, though both are fed from the same terminals. 

That is, if the incoming alternator is slightly behind in 
phase, as shown by the phantom poles produced by the arc 
lamp slowly travelling backwards, the voltmeter needle 
commences to show the phase an appreciable time before the 
lamp filament is even red hot. 

If, on the other hand, the machine is by the same amount 
ahead in phase, the lamp attains quite a glow before the volt- 
meter needle commences to move. 

When in synchronism, both lamp and voltmeter read 
apparently together. In the actual paralleling of the alter- 
nators the best resulta have been attained when the incom- 
ing machine is slightly ahead in phase, the switch or 
switches being closed when the lamp shows full brilliancy. 

The author has paralleled alternators under these condi- 
tions, closing the switches when the voltmeter needle bas 
been 10 per cent. below its maximum reading, the ammeters 
showing practically no cross current at all. 

The effect is invariably the same, and is not altered by 
the relative voltages of the two machines, nor is it confined 
to any particular synchroniser or type of alternator. 

The voltmeters used are of the well-known Evershed type, 
and it was thought at first that the effect was due to the 
voltmeter being, to a certain extent, inductive, whilst the 
lamp is, of course, non-inductive; but the very small dif- 
ference in the phases of the two machines is not sufficient to 
explain the matter on these grounds, 

. [t would be interesting to know whether the effect has 
been met with elsewhere, and to what it was ascribed, as it 
is useful in denoting whether a plant is fast or slow when 
being brought into phase, and, moreover, becomes of some 
importance when handling plants of 1,000 H. b. and over. 


THE FULHAM BATHS FATAL ACCIDENTS. 


THE followiog is а copy of the memorandum submitted to the 
Board of Trade by Mr. Alex. P. Trotter respecting the fatal acci- 
dents which occurred at the Fulham Baths on December 23rd, 
1902 :— 

" The evidence at the inquest showed that a man named Line 
stood on the edge of a bath and took hold of the galvanised iron 
capping on the top of a slate partition. He cried out, and was 
unable to leave go, or to be pulled away, until the electric light 
was switched off. A doctor was called, and the man was found to 
be dead. Three-juarters of an hour later it was found that another 
man named Brown was lying dead. Several other bathers who 
touched the iron cappiny received shocks. 

"1 inspected the baths on the 196 inst. with Mr. G. Scott Ram, 
Н.М. Electrical Inspector of Factories. The wiring nad been 
partly taken down for the purpose of discovering the leaks, and 
under the circumstances I did not make any tests. 

“The wires were run in stout iron pipes, with screwed joints. 
The pipes were interrupted at a wooden fuse box. The pipe was 
in confact with the iron capping at the bath in which Line was 
killed. The insulated wire did not appear to be of inferior quality. 
The lamps were easily accessible to bathers. The electric supply is 
by alternating currente at 200-volts pressure. There must have 
been two leaks or defects in the insulation—one between one wire 
and an iron pipe, and another between the other wire and earth. 
One defect combined with general leakage, say a lowering of the 
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insulation down to 20,000 ohms, would allow & very serious shock to 
be given. I consider that it would be very difficult to maintain a bigh 
insulation where wiring of tbis kind issubjected to steam and damp 
air. One defect bad been found at the time of my inspection. 
e mischievous person meddling with the lamps might cause a 
leak. 

„With dry skin the resistance from finger-tip to finger - tip is about 
20,000 ohma, and a pressure of 4,000 volts would be necessary to 
pass one-fifth of an ampere. A touch at 2,000 volts with dry skin 
is likely to be fatal. With dry hands one can grasp two metal rods 
at 200 volts (alternating); the shock is painful but can be endured 
for half a minute or so; that is probably about the limit of the 
shocks taken for amusement at fairs, &c. One cannot leave go; the 
muscles of the hand are firmly contracted. About one 200th of an 
ampere passes. 

“The wetness of the skin accounts for the severity cf the shocks 
in this case. The resistance of the body was probably less tbau 
1,000 ohms, and the current which would pass at 200 volts would be 
more than one-fifth of an ampere. 

“The peculiar conditions introduced the danger, and tbe electric 
pressure of 200 volta, while not dangerous in ordinary conditions, 
becemes dangerous, and those additional precautions should have 
been taken which the Board of Trade prescribe for more dangerous 
pressures. 

"The regulations made by the Board of Trade for the safety of 
the public, provide that the pressure of a supply delivered to any 
consumer shall not exceed 250 volts at any pair of terminals, except 
w.th the express approval of the Board of Trade, and subject to 
certain further regulations. One of these further regulations provides 
that the electric lines in connection with such & supply sball be, as 
fat as practicable, completely enclosed in strong metal casing, 
efficiently connected with eartb. 

„Provision is seldom possible for draining condensed moisture 


from iron pipes containing electric wires, and a fa'lure of insula- . 


tion is not unlikely in such a place as the Fulham Bathe. 
„Contractors are often reluctant to make a good connection 
between iron pipes and earth. Had the iron pipes in this case been 
efficiently connected with earth, either by an iron fuse-box or by a 
special connection across the wooden box, or by special connections 
elsewhere, it would have been impossible for this accident to bave 
occurred." 


THE MILLER AUTOMATIC RAILWAY 
SIGNALS. | 


THE following is a description of the system installed for demon- 
stration purpotes at Woodhead, on the Great Central Railway. 
16 will be observed that the arrangement differs considerably from 
the one which we reproduced in our issue of Februgry 13th, and which 
was handed to us as correctly representing what the visilors were 
shown in practice. | 

A, al, A2, a3 are track-circuit signal controlling relays, the coils 
of which are wound to 4 ohms resistance. 

B, Bl, B2, B3 are signal-giving gravity batteries, the two poles 
going to the main track rail; between them is placed an insulated 
track joint, and & similar joint is placed in the other track rail 
immediately opposite. 


, EAST BOUND 


VIEW. 


d, di, and d2 are track circuit gravity batteries, each composed of 
two cells in parallel, and are used to energise relays 4. 

e, e1,e2 are gravity cells used to control auxiliary instrumenta, 
C, thereby protecting the short rail sections at sigoal points. 

The east-bound track is the only one equipped. The distance 
from the first signal point on the left, to the second point, is 
2,100 ft., the second 1,700 ft., the third 1,300 ft. 

The operation of the track circuits is as follows (the direction of 
the trains being from left to right) :— 

A train on the first section would cut off the current from track 
relay, a, both of whose armatures would fall back by gravity (being 
counter- weighted). 

The current from battery в would now go to the main track 
reversed from its original direction ; thus, when met by a following 
engine equipped with the engine instrument, it would set tbat 
instrument to the stop position. 

The firat train passing on to the second section would cut off the 
current from track relay, Bl, at the second signalling point. The 
armatures of B1 would fall back, thus opening the circuit-controlling 
auxiliary instrument, c, which in turn opens the circuit of pole- 
changing instrument, D. This reverses the track current on the 
first section, which now energises track relay, a, bringing forward 
armature, a, but not armature c, thus retaining the signal battery, 
в, ina position to give a “stop” signal. 

The reason why armature а is attracted by this reversed current, 
and armature c, is not so attracted, is because in energising the 
coils of relay, a, the current із paseing in the reverse direction, and 
the pole pieces opposite to armature с are now of the same polarity 
as the pole-pieces of armature c, and repel instead of attracting. 

The first train passing into Section 3 would cause similar actions 
on relay a, but in closing the points connected with armature al of 
that instrument the circuit-controlling auxiliary instrument, c, is 
closed, which in turn closes the circuit-controlling pole-changing 
instrument, p. This in closing again reverses the battery on the 
track section in the rear, but this time in the proper direction, and 
in consequence both armatures of relay, a, are attracted, and the 
signal battery is placed in position to give a clear signal, two 
sections ahead being now clear, and so on throughout the sections 
equipped. 

It will be seen that the track circuit of Section 2 passes through 
switch instruments, в and k, on both east and west- bound tracks, 
also that the track circuit of Section 3 passes through switch instru- 
mente, Bl aud xl, of both tracks, so should either of these switch 
points be placed in a position to allow a train to enter the 
east-bound track, the two signalling points in the rear would be set . 
in position to give a stop signal. 

It will also be noticed that the battery-controlling relay, 43, is 
connected to the fixed signal at the entrance of the tunnel, which, 
should it be on, would set the two signals in the rear to the stop" 
indication. 

Should it be deemed desirable at any time to connect up the line 
through the tunnel, this circuit would be dropped down to the rails, 
thus giving the same indication. 

As now set up, the starting signal at the tunnel only governs the 
track for 1,300 ft.; if desired a slight change could be made which 
would enable it to govern the track for 3,000 ft. 

If signal battery B1, B2, or B3 fail, the pole-changing coils will be 
de-energised, thereby setting the next signalling point in the rear 
to danger; obviously, should any other battery fail, the same condi- 
tion would prevail. 

In addition to placing the signal on the locomotive as herein 
explained, one could provide at signal points, if desired, an outside 
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MILLER SIGNALLING INSTALLATION AT WOODHEAD. 


С, 01, C2 are auxiliary relays, controlled by batteries d, d1, and 
42, the purpose of which is to protect the short rail sections neces- 
sary at each signal point. 

D, Dl, and D2 are pole-changing instruments, the coils of which 
are wound to 4 ohms resistance, and are eneigised by the signal 
batteries в, Bl, n2, 53. 

E, E, Bl, and £l are called switch instruments, which are attached 
to switch rods, and are simple circuit-opening devices, the purpose 
of which is to open the track circuit controlling instruments, 4, 
whenever it is necessary to so place the switch points that a car or 
engine would foul the main line. 

F is а similar instrument to E, but in this case is attached to the 
tunnel starting-sigoal rod. 

a, al, 42, a3 are armatures to relays, a, and are controlled by the 
track current that energises those instruments. 

с, cl, c2, сЗ are also armatures attached to relays a, but the 
polarity of those is governed by separate battories. 


b, b1, 52, 63 are gravity batteries controlling the polarity of arma- 
tures c, cl, c2, c3. is di d 


signal of such construction that, should two sections ahead be clear, 
that indication would be given; if the second section ahead were 
occupied, a caution signal would be displayed ; if the firat section 
ahead were occupied, a “stop” signal would be displayed. In case 
this outside signal is not desired, the customary fixed signals can 
be used to govern the movements of trains. In case the fixed 
signals are used to indicate a point at which the train must stop, 
then a careless clearing of a signal by a signalman would be checked 
by a danger signal on the locomotive, for the reason that the 
presence of a train on the track circuit would still be indicated 
two stations in the rear, no matter what the position of the fixed 
signal; at the same time, if the signalman found it necessary to stop 
an approacbing train, he could give the stop indication on the loco- 
motive by leaving his signals at danger. 

Duriug foggy weather the presence of fogmen would not be 
necesBary, a8 the stop signal could be much more effectively given 
electrically, than by depending on the accuracy of cheap labour and 
a multitude of men, any опе of whom§might, by a moment ofjcare- 
lessness, cause a serious accident. 
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CORRESPONDENCE. 


Gas Cooking. 
As showing the lengths to which “ gassy " people go, and 
“ the ways that are dark and tricks that are vain” which 
they employ, the following example from a“ Ray of Light,” 
by one Т. Ebenezer Pye, carries off the palm. He says :— 
“Strong claims are made on behalf of electricity on 


account of the absence of heat. But in this contention there ^ 


is а great mistake. It is doubtful whether a claim in this 

respect can be maintained on any count whatever. Heat 

induces circulation of air, &с., &c. It is often. overlooked 

s the gas flame is a sterilising agent of exceptional 
ue. | 

Experiments of Koch, Parsons, and others have shown 
that even spores of bacilli are destroyed by exposure to 
steam at 212° F., or to hot air at a temperature of 220? Е. 

Observers of the heat intensity of an ordinary gas flame 
will a& once appreciate from these figures the enormous 
purifying power (as regards disease germs) exercised in a 
crowded hall by a large number of gus Hames.” 

From the above I presume Mr. Pye postulates a microbe 
which is obliging enough to allow itself to be cooked by the 
heated streams of air, instead of placidly wallowing in the 
water generated by the gas. Temperatures of 212° or 220? Е. 
don't worry human beings at all, they are quite pleased to be 
cooked, so long as the wretched little microbe is also 


: annihilated. 


” awl. 
4 
London, March 2nd, 1903. | 


Measurement of High Temperatnres. 


The measurement and recording of high temperatures 
must be of great interest to a large number of different 
industries, and at present the apparatus for this purpose is 
somewhat crude, Perhaps the exchange of opinion and 
details of experience of others who, like myself, have had a 
lot of experience in this work, will lead to the perfecting of 
some of the apparatus now in use. 

The most practical device at present is the thermo-electric 

pyrometer, the essential part of which is two wires about 
018 in. thick, one pure platinum, and the other an alloy of 
platinum with 10 per cent. of rhodium (or iridium). The 
platinum rhodium forming the positive and the other the 
negative of a thermo-battery, the temperature is arrived at 
by measuring by means of a very delicate galvanometer the 
potential at the terminals of the two wires, which is read off 
directly in degrees of temperature. 
_ The instrument is calibrated by placing the end of the 
junction in various metals of known melting poirit, and con- 
structing a curve from these duta, from which the instrument 
is marked off in degrees. 

The thermo-junctions, as sold by the makers, sometimes 
have their ends welded or fused together. These are then 
threaded through porcelain or clay insulators, which are 
sticks of porceluin about the size of a lead pencil, with two 
holes running through. The couple so made up, like a string 
of long beads, is now pushed into а steel tube, which has a 
terminal box on the end. This box has a cooling jacket 
round it for the circulation of cold water, to keep the ter- 
minals at a constant and low temperature. The pyrometer 
80 made up is inserted in the side of the muffle or furnace, 
the end standing well out into the muffle itself. 

The first fault I found was with thé fused end of the two 
wires. Fusing the ends of the wires does not give so 
constant a reading for the same sample of wire as twisting 
the ends together for } in. tightly, nor is it so strong a 
Joint. | 

The next trouble was the deterioration of the wire through 
the gases in the muffle entering the end of the tube. This 
I then had welded up, and a piece of clay or asbestos put in 
to insulate and protect the end of the wire. The tube then 
rapidly scaled through the heat (600? to 700? C.) and the 
insulators got cemented to the sides of the tubes, which 
lengthened in the fire, and so broke the wire. I then 
protected the inner steel tube with another made from iron 


steam pipe also welded up at the end, this got over a lot 
of the difficulty. 

Another fault has been the change in potential at the 
ends of the couple due to one or more Ё.М.1.°в set up in the 
joint, where fracture of the wire has occurred. — Particularly 
is this the case with the platinum wire, which will, for some 
reason I have not yet discovered, when joined up again, 
register an E.M.F. which I have had reach as high ав 
'001 volt. To overcome this I have very carefully calibrated 
a “couple” with unbroken wires, and used this as a standard, 
which I have inserted, with the one undergoing repair, into 
an iron tube, and placed these in the muffle, where they 
would be heated the full working length, and so checked the 
repaired one by inserting resistance or allowing for ite error 
in reading. . 

The wires, after being in the fire for some time, get very 
brittle. "This is still a source of trouble, although not nearly 
to the extent that was formerly the case when the ends of the 
tubes were left open. I have tried porcelain tubes, which 
preserved the wire splendidly, but were too expensive, as they 
are liable to crack when the muffle door is opened, and so 
fall to pieces. 

. Another trouble is due to the effects of hydrogen on the 
platinum. This does not give so much trouble in the closed 
muffle when annealing brass, &c., but when put into an open 
muftle annealing steel castings heated to 800° C. for a few 
days, the hydrogen given off by the steel passes through 
the iron and steel tube and play havoc with the wires; 
this I have not yet got over. 

If of sufficient interest, I shall be glad to add to the above 
my further experience of this apparatus, and hope some of 
your readers will give the results of their experience with the 
same, for our mutual benefit. | 


Henry J. Robinson. 
Birmingham, March 2nd, 1908. 


British Trams for Johannesburg? 


1 do not wish to discuss the question of the ultimate paya- 
bility of the electric trams which the Delagoa Bay Develop- 
ment Corporation is to instal at Lourenço Marques in virtue 
of its concession, and, as a matter of fact, | have formed no 
conclusion either one way or another. I do think, how- 
ever, that the company is entitled to a word of credit for 
having placed the order for all its power plant and rolling 
stock with British firms. I am not able at the moment to 
give the exact value of the order, but as the company is 
laying out its system on a most businesslike and extensive 
plan, there is no doubt that the order will run into very 
many thousands of pounds. Cape Town has English cars, 
bnt America has also been largely drawn upon. I have 


. ridden in both, and am quite satisfied that the English car is 


just as comfortable and as easily handled asthe American. As I 
am told that it can also be delivered on the spot for a trifle 
less than the American car I fail to understand why Cape 
Town orders should have gone to the United States at all. 


_Johannesburg is now about to spend £1,290,000 on electric 


lighting and trams. Is it too much to hope that the munici- 
pality (which will own the system) will take a leaf out of the 
book of the Delagoa Bay Development Corporation, and have 
its wants supplied, as far as possible, by the Old Country? 


Anglo-Africanus. 


The Wiring of Buildings. 


With reference to your correspondence on the above 
subject, may I be allowed to bring before the notice of your 
readers the following case of jerry wiring a8 an argument in 
favour of some system of inspection. А large firm of ware- 
housemen recently decided to adopt the electric light, and 
obtained tenders for an installation consisting of about 300 
lights. The contractors ran the greater portion of the 
wiring with lead-covered wires, which were put in bunches 
under the floors across iron gas piping and through brick 
walls without any attempt to keep clear of either, or to 
separate wires of different polarity. The work was pre- 
sumably carried out to the rules of the fire insurance com- 
pany, who accepted the certificate of the wiring contractors 
to the effect that the work had been done according to their 
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rules. It was found that in some cases four wires were 
jammed into one casing groove with such force that two had 
been broken, with an obvious result where lead-covered 
wires of a different polarity were concerned. In running 
feeders from the main distribution board, instances could be 
found where a lead was taken from the first terminal on the 
hoard, the return being made to the third or fourth terminal 
from it. No fuses were used on any return wires, with the 
exception of the arc circuit, and the appearance of a large 
quantity of the wire was as if someone had run over it with 


a pair of hob-nailed boots, the lead covering being pierced | 


in many places. Now comes the debatable point. On com- 
plaint of the breakdown being reported to the insnrance 
company they sent an inspector to view the work, who 
naturally found fault with the greater portion of it, with the 
result that the insurance company have written requesting 
that the job be re-wired, and at the consumer's expense. I 
think that either the insurance company, who accepted the 
contractor's certificate without taking means to verify the 
same, should compel the contractor to rewire the work or 
accept the job as it stands, and take the risk of fire. The 
presence of an official inspector would have been greatly 
appreciated in this case, and would have saved a large 


amount of unnecessary work and money. . 
H. M. Hayles. 


Referring to Mr. І. Е. J. Crossland's letter, I should like 
to say that 1 am a contractor who has come in contact with 
the inspectors of the Vulcan Boiler and General Insurance 
Co, and the inspectors of other companies. I see no reason 
why “ Foreman," or any contractor who is anxious to doa fair 
thing, should think it objectionable to have such inspectors on 
their jobs. These inspectors and their companies do as much 
for the contractor as for the customer. (An inspector's 
word is his only stock in trade.) My experience is that not 
only do they condemn bad work, but tbey never forget to 
praise good work. The inspector can understand a diffi- 
culty, and be a mediator between contractor and customer 
when a difficulty arises. Especially helpful have they been 
in places where motors and other electrical plant have been 
installed. A contractor can’t always stay beside his finished 
work, but the periodical inspections given by the Valcan 
Insurance Co. go a long way to make a contractor’s work 
satisfactory, which is the best recommendation any con- 
tractor could desire. 

1 always advise my customers to consult а good company, 
and have periodical inspection. Where this has been done 
the result has always been most satisfactory. No honest 
к need be afraid of an inspector, but should welcome 

im. 

J dislike “ Foreman's" idea of capturing a few stray 
* megs.” till after the test: that is rather suggestive of work- 
ing for a satisfactory test (which means little in itself). 
Why not do work for one's own reputation? 

Megohm. 


Electrolytic Meters, 


We note in the issue of February 20th, a statement which 
іч, to say the least, hardly “dead accurate," viz., that the 
Bastian electrolytic meter is the only “ efficient meter on 
the market for small consumers. True, the word “ efficient“ 
is placed between inverted commas, as the text shows a 
special meaning is attached to the word “ efficient” by the 
Bastian Co. The points which decide the relative merita of 
any one meter over another may be summarised as 
follows :— 

(a) The accuracy with which the energy is recorded. 

(% The accuracy with which the recorded energy can be read off 
the dials orscale provided for the purpose. 

0 The amount of energy consumed in operating the meter 
118еії. 

A few figures will put the matter on a definite basis. 

Taking 200 units as an average yearly consumption for a 
dod uod consumer spread over 1,000 hours' use, we get as 
ollows :— 


6-amp. electrolytic Bastian 
amp.-hour meter. 


Drop at full load = 4 volts. 
.. Watt loss = 20 watts. 
For 1,000 hours’ use = 20 
B. of T. unite. 


b-amp. E.C. meter R.A. 
amp.-hour type. 

Drop at full load = 1 volt. 
.. Watt loss = 5 watts. 
For 1,000 hours! use = 5 

B. of T. units. 


\ 


Therefore the relative efficiency is— Bastian meter, 90 per 
cent., and Electrical Co.'s meter, 97:5 per cent. ; 

Thus, according to point (c), our motor meter scores ove 
the electrolytic meter on the score of efficiency. 

As regards point (a), even assuming the electrolytic meter 
to be as dead accurate as is claimed, point (5) ultogether off- 
sets this by the difficulty of reading the consumption off the 
scale of the electrolytic meter to anything like 1 per cent. of 
accuracy, and this applies to any vertical scale ,meter ; 
whereas in a special counting gear such as we use in our 
meters, or even on the ordinary dials, a reading can be 
taken down to the ,,!j;5th part of a unit, if required, with 
perfect accuracy. In any case, we think the difference 
in accuracy between motor and electrolytic meters is not as 
much as to warrant the sacrifice of some 6 per cent. in 
efficiency by the employment of the latter. 

We entered into this correspondence not only for the 
cause of fair play, but, also for the 1eason that such unfair 
statements might affect our business. We do not intend to 
beled away from our point by accepting a challenge such as 
Mr. Bastian threw out to us and others, as such a small 
matter as testing fees surely cannot be considered an item of 
any importance. 

We should be pleased to show Mr. Bastian that our meters 
will support our previous statements if he would give us the 


pleasure of 4 call at our premises. 
The Electrical Co., Ltd. 


In reply to your witty correspondent of last week, I beg to 
thank him for his remarks. 

Of course, if 5:5 volts drop is 5*5 per cent. it is taken on 
100 volts, but I fail to see how your correspondent makes 
w5 on 200 come to 2 per cent. It is nearer 3 per cent. 
This will be the drop for such consnmers as shopkeepers and 
tradesmen, who generally have all their lamps on all the 
evening, and seldom less than their full load. 

This class of consumers constitute a larger part of the 
station load than your correspondent’s “ ordinary consumer," 
who has one-fifth of his full load on the average. Such 
consumers are rather rare, and I think anyone who considers 
the distribution of lamps in an average residence will agree 
that the usual evening load is at least one-half of the total 
number of lamps. The drop in this case will be 2 per 
cent. 

Even if the Bastian meter is accurate at all loads, it does 
not compare with other meters having a drop of less than 
1 per cent. at full rating. | | 

Perhaps the idea of many borough and other engineers 
installing it is that consumers will increase their number of 
lamps because their present number glimmer so badly when 
all burniag at once. 

Glimmer. 


—— С. D — ——— 


East Barnet Valley Electric Lighting Scheme. 


The letter of Mr. Adams appearing in your issue of 27th 
nlt. is a gross misrepresentation of facts. As chairman of 
the Committee of Ratepayers, | can emphatically deny that 
the opposition was ** fomented " by interested parties, and 1 
also deny still more emphatically that there was any attempt 
to hoodwink the signatories to the memorial. The opposition 


-movement was genuinely directed and supported by the 


ratepayers. An idea as to the strength and character of the 
opposition is shown by the fact that in my own road, con- 
sisting of 26 houses varying in rental value from £40 to 
£200, 19 of the occupying ratepayers signed the memorial, 
and this road is in the favoured portion of the district which 
the Council propose to light. 

I may say that the arguments used by Mr. Adams at the 
public inquiry were far from convincing, and that in the 
opinion of most of those ratepayers who were present our 
expert simply riddled holes in his estimates. 

We are not opposed to electric lighting, but simply to an 
impracticable scheme of the six District Councillors who 
carried same by reason of the fact that one of the six opposing 
councillors was ill when the vote was taken. 


Arthur J. Raymond, 
Chairman of the Ratepayers’ Committee, 


- 


— —— — — 
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BRrrisn ELECTRIC STREET Tramways, LTD. 


AePETITION, presented by Mr. E. Bois for the compulsory winding 
up of the British Electric Street Tramways, Ltd., was before Mr. 
Justice Buckley in the High Court of Justice on Tuesday. 

Mr. SHELDON, for the petitioners, asked leave to withdraw the 
petition, the company having paid his debt. 

Mr. Le Bret N said he appeared for a number of contributories 
to support the petition, and as it had been withdrawn, he asked that 


the petition might be adjourned so that the contributories might be . 


substituted as petitioners. 

His LogpsuiP: The petitioners elect not to goon. I must sub- 
stitute your clients now or not at all. 

Mr. LE BRETON said he was not prepared to go on at once. 

Mr. ManTELLI said that when the case stood over the previous 
week the contributories were told the course they must adopt. 

Mr. Lp Breton: We were not aware thut the petition was to be 
withdrawn. If the contributories are substituted it will be a saving 
of costs. After consulting his client, Mr. Le Breton said he was 
uaable to proceed with the matter that day, and he asked for costs 
against the pctitioner. 


Mr. SHELDON said his application was to have leave to withdraw - 


the petition, and not that it should be dismissed. 

His Гюврвн1Р asked for the names of Mr. Le Breton's cliente. 

Mr. Lz Breron said they were Oliver John Paine, Marine 
Parade, Brighton, 250 shares; Mr. Horner, Catford, 10 shares; 
Thomas Vivian, and others. 

Mr. SHELDON submitted that his client ought not to have the 
costs imposed on him. 

Mr. G. HENDERSON, for Mis« Dalton, Mr. Henry Sturmey (the 
holder of 5,000 shares), and Mr. Benham (the holder of 200 shares) 
asked for costa. 

His Lospsur said, when a winding-up petition was presented 
and advertised, it was an invitation to creditors and contributories 
tocome to the Court and either support or oppose it, and the 
petitioner thereby became exposed to the risk of having to pay the 
costs. If he withdrew the petition, the Court could not say whether 
those persons would or would not have been entitled to coste, He 
therefore allowed the petition to be withdrawn, but the petitioner 
must pay the costs of all persons appearing under tbe proper 
notices. 


— — — 


H. M. S“ LMOR V & Co, Lo. 


RiTTING for the disposal of companies winding up business in the 
High Court of Justice on ‘Tuesday last week, Mr. Justice Buckley 
had before him a petition by Chauvin & Arnoux for the compulsory 
winding-up of Н M. Salmony & Co, Ltd., а company carrying on the 
business of manufacturers of electrical filtinga and apparatus at 
New Compton Street, Loudon. 

Ніз Logpsaip, iu bis jadgment, stated that the petitioners were 
jadgment creditors for £120. They issued a writ in January, 1902, 
in respect of dishonoured bills of exchange. The company put іп а 
defence which delayed the judgment until January 22nd last. The 
petitioaers then got judgment, and on that jadgment presented the 
petition. There was no defence to the petition, other than that the 
company had nothing to wind up, and therefore an order would be 
useless. No creditor appeared to oppose the winding - up. except tLe 
Stewart Syndicate, which was another company that in July of last 
year or thereabouts acquired the business of Salmony & Co, Ltd. 
The Stewart Syndicate were practically Salmony & Co, over again. 
Their offices were in the same place, and their directors were t^ 
some extent the same people. Тое Stewart Syndicate acquired all 
the shares of the Salmony Co., aad debentures of £1,400, which 
were issued ia July, 1898, and upon which £400 was stated to still 
remain due. Besides tlie debenturee, the Stewart Syndicate stated 
that they were unsecured creditors for £319. The sole question for 
his Lordship's consideration was whether tnere was anything 
to wind up. The petitioners’ case waa that the Stewart 
Syndicate had acquired а valuable going business, and 


it might still be that it was of sufficient value to рау: 


off the £1,400, or what amount still remained due on the 
debentures, and to provide something for creditors. It was 
stated that the business if advantageously worked was a steadily- 
increasing one, aud had a considerable profit on а small and 
improving turnover. Therefore the business was still of potential 
value. Tne company was, in fact, sying that it was not convenient 
for it to realise what it had to pay ite creditors, but if the Court 
left it alone and allowed it to develop its assets, it would turn out 
to be sach a company that all the creditors would be paid in time. 
That was not an argument which he ought to listen to. He there- 
fore made a compulsory winding-up order. 


MANCHESTER TRaMways. 


Ix the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling and Mathew, last week, the matter of in re an 
arbitration between the Manchester Carriage and Tramway Co. v. 
the Maochester Corporation and other local authorities came on for 
hearing on the appeal of the Corporation and other local authori- 
ties from a judgment of Mr. Justice Bigham in the King’s Bench 
Division. | 

The case eame before the Court in the form of a special case 
stated by Sir Frederick Bramwell, the arbitrator appointed to settle 
the amount payable by theappellants to the company in respect of 


its undertaking. The scheme of the appellants was to acquire all 
existing tramways in and around Manchester, and to run electric 
cars on the lines. The question for decision was whether the pur- 
chasing authorities (the appellants) were liable to take over from 
the company at a valuation the whole of the company's depóta, 
horses, cars, and otber plant used by the company over their whole 
system. The case for the appellants was that they were only liable 
to take over such depóts, &c., as within Sec. 43 of the Tramways 
Act, 1870, were “ suitable to and used by them for the purpose of 
their undertaking within the districts " to be compulsorily acquired. 
The company, on the other hand, contended that all their depóts 
and plant fell within the words of the Section, and that the pur- 
chasing authorities must take over the whole at a valuation. The 
arbitrator upheld the company's contention, and found that the 
company were entitled to Le paid £495,068 on that footing. His 
alternative award, if the purchasing authorities' contention was right, 
мав that they should pay to the company £729,353. On the appeal 
of the purchasing authorities to Mr. Justice Bigham, that learned 
judge upheld the decision of the arbitrator. Hence the present 
appeal of the parchasing authorities to the Court of Appeal. 

On Saturday, during the arguments of counsel on a suggestion 
from the Bench, it was decided to adjourn the hearing of the 
appeal, ia order that the parties might try and come to an amicable 
settlement, with liberty to restore the appeal if they were unable 
to agree, or to apply to one of the Lords Justices for advice or 
assistence in the matter in his private room. The case accordingly 
stcod adjourned. К 

Mr. Balfour Browne, К C., Mr. Lawson Walton, К.С., and Mr. 
George Rhodes appeared for the appellants; and Mr. Fletcher 
Moulton, K.C., Mr. W. H. Aldridge and Mr. E. T. Saunders for the 


company. 


MANCHESTER ELECTRICITY WORKS. 


Dr. KENNEDY'S REPORT. 


THE report of Dr. Kennedy, who was called in as an electrical 
expert to report upon the condition of the electricity works of the 
Manchester Corporation, is now in the bands of the City Council. 
Dr. Kennedy was asked especially to deal with Mr. Metzger's (the 
‘city electrical engineer) report as to the demand for current and 
plant available, dated October 3rd, 1902, and other matters. He 
haa, in pursuance of tbe inetractions given him, made an entirely 
independent investigation into the actual state of affairs now exist- 
ing, and also into the future prospects of the undertaking. The 
first matter to be investigated, says Dr. Kennedy, was the probable 
load at the three stations next winter (1903-4) and the winter fol- 
lowing (1901-5). This load consisted of two parts, the lighting and 
power load (which he would call the lighting load), and the traction 
load. Ав to the lighting load, the full load duriog the winter of 
1901-2 was 7,930 KW., according to the balf-hourly readings of the 
station instruments In the winter just over (1902-3), the full load 
was 9,085 K w., an increase of 1,155 kw. over the winter before. Ап 
examination of the Committee’s records showed that the yearly 
increase of full load had been very fairly uniform for the last four 
years, and had averaged 1,209 Kw. Putting the matter in another 
way, the average annual incresse in lamps (equivalent to 8 с.р.) 
since 1599 (omitting 1901-2, when the Committee were compelled 
to stop connections) had been very closely 60,000, and comparing 
the tota] number of lamp; connected at the end of any year with 
the correspondíng station output, he found that they had provided 
just 20 watts at full load per lamp wired. With 60,000 lamps 
increase that was, of course, exactly equal to 1,200 ку. It meant 
that from 60 to 65 per cent. of their lamps were alight at once, a 
very unusually large proportion. "Taking, then, the probable addi- 
tional full load to be anticipated next winter (1923-4) as 1,200 K w., 
they must provide for a total (for lighting purposes) of, ray, 
10,300 kw., distributed among the tbree stations. At the same 
rate, 11,500 kw. of lighting load must be provided for in the winter 
of 1904.5. 

At present the number of tramcars running varies from 295 to 
305. After April 1st that number would be increased to 400 cars, 
and by the beginning of next yearto 550 cars. The latter figure 
was, therefore, the one which for safety’s sake must be provided for 
iu the wiuter of 1903—4. There was no doubt that up to the 
present time the number of cars working was considerably less than 
was originally anticipated. Even at the end of next year the 
number would fall far short of the 757 mentioned in Mr. M'Elroy's 
statement of May, 1901, as being ultimately required. By the end 


.of this year, however, that would be largely rectified (from the 


Committee's point of view) by the much greater proportion of large 
cars which would be іп use. At present there was only one large to 
4.4 small cars, but by the end of the year, or soon after, there will 
be nearly equal numbers of both types. 

Dr. Kennedy estimates that during the winter of 1903—4 the full 
output required for the city will b» 10,300 Kw., for lighting and 
power, and possibly 6,800 kw. for traction. He estimates that this 
must be provided аз follows:— | D 


Dickinson St. Bloom St. Stuart St. Total. 

Lighting and power... 6,600 3,100 600 10,300 
Traction m as = 1,800 5,000 6,800 
k. w. totals ... 6,600 4,900 5,600 17,100 
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With regard to the plant available for next winter's load, he 
considers at Stuart Street the full load for four sets is 6,000 K w., во 
that there will be two spare sets in the present engine house during 
next winter, even if the tramway load comes fully up to the maximum 
suggested. It follows that neither of the two new sete (3,750 кү. 
each) which are on order will be required next winter. 

As regards street lighting, Dr. Kennedy remarks that if the 
scheme of public lighting passed by the Committee, but since 
stopped, had been carried out, it would probably have filled 
up the third machine at Bloom Street and also partly 
a fifth set at Stuart Street. In that case the first 
section of the Stuart Street station would have been (allowing 
one mácbine to spare) fully loaded during the winter of 1903— 4. 
The output of 190+ — 5 may be somewhere about 1,200 Kw. (во far as 
the lighting load is concerned) in advance of 1903—4. Of this 
addition Bloom Street could take 500-Kw. only; the balance of 
70) Kw. must all be taken by Stuart Street. Besides this, another 
90 tramcars must be snpplied from Stuart Street. This will require 
630-xw. additional load at Stuart Street, making 6,950 Kw. in all. 
The fall load of the five machines there is 7,500 xw., so that there 
may still be expected to be one 1,500 Kw. set as spare at Stuart 
Street in 1904—5 apart from the new large sets. It would, ia any 
case, have been wise to arrange that further plant sbould be available 
by the winter of 1904 — 5; in one of the two new sets there will, 
however, be enough for any probable growth of demand in another 
three years. Dr. Kennedy then describes the work done to meet 
tramway requirements, and says that the power for the lines which 
were under consideration was actually supplied on the day on 
which it was promised.  Furtber, the Stuart Street plant is 
sufficieut for supplying power not only for the whole of thetramways 
now in hand, but also for the increased lighting load which may be 
anticipated. 

In conclusion, Dr. Kennedy thinks that for some years to come the 
city will have & very considerable margin of power for disposal 
beyond that neceseary to supply the normal increase of load in the 
city and surrounding districts. It is, therefore, obviously desir- 
able that either by the means suggested by Mr. Metzger, or such 
others as the Committee may devise, the demand for current, both 
for lighting and power, should be stimulated, especially in the out- 
lying districts into which the mains now extend. 

As regards the outlay on the works, the Electricity Committee 
bas prepared a report. It shows that up to the end of 1902 the 
capital outlay on the works was £1,164,307; the gross revenue was 
£134,463, giving a percentage to capital (averaged throughout the 
year) of 13:26. The total quantity of units sold was 10,502,299, and 
the average price obtained per unit was 307d. The gross profit was 
£60,408, and the net profit, after payment of interest and eiuking 
fund, was £7,635. The ultimate capital outlay under all headings 
will be approximately £2,128,907. It is suggested in the report 
that with a view of attracting a largely increased demand for 
supplies of current, and thereby more fully utilising the plant, a 
reduction of $d. per unit should be made for electricity used for 
motive purposes. If this alteration were made as from and after 
March 3186, tne charge for lighting would be 54d. per unit, as 
measured by meter, with a minimum charge of 9s. 2d. per quarter, 
or а fixed charge of £7 а year per kilowatt of maximum demand, 
and 1jd. per unit as measured by meter. For motors 24d. per unit 
as measured by meter, with a minimum chsrge of 9s. 2d. per 
quarter or a fixed charge of £7 per annum per kilowatt of maximum 
demand, and 12d. per unit as measured by meter, or 14d. per unit 
to customers using their maximum demand for 48 hours and upwards 
per week. 


BUSINESS NOTES. 


The Fuel Value of Town's Refuse.—We have received 
from the Horsfall Destructor Co. a copy of their List No. 2, in 
which are given particulars of tests and output of about 20 refuse 
destructors erected by them in various towns. In all they have 
erected nearly 400 cells, having a combined capacity of 3,500 tons 
a day. An important detail, which is often omitted from such 
records, is the cost of labour per ton burned. This information, 
together with the number of firemen employed, and their average 
wages, is given in the list referred to. One or two points bearing 
on the articles and correspondence which have recently appeared in 
this journal might be noted. At Accrington we note that the 
evaporation per pound from and at 212° F. was 139 lbs. during a 
22 hours’ test, and the temperature behind tke boilers was 500? F. 
The average output from the electricity works is 20 units per ton. 
Assuming the average evaporation not to exceed { lb. per pound, 
this would bring the water evaporated per unit to over 80 lbs. We 
note aleo that at Salisbury the temperature of the gases in the 
furnaces averaged 1645, the minimum being 1.320“ F., whilst 
leaving the ecovomiser the gases averaged only 301° F., the miu i- 
mum temperature recorded being 250° F. This is ав it should be, 
and indicates good design. All who are interested in the oieposal 
of refuse should write to the Ногвѓа Co. for their List No. 2. 


Municipal Trading.—The Industrial Freedom League 
has published in pamphlet form (3d. per copy) a complete report 
of the speech on Municipal Trading,” delivered by Lord Avebury 
on January 21st at a dinner of the London Chamber of Commerce. 
It was a masterly speech, in which were brought out in convincing 
manner many of the arguments wbich. may with full justice be 
employed against cxcessive municipal enterprise. 


Electrical Wares Exported. 


WEEK ENDING Man. 4TH, 1902. | Wee имома MaR. RD, 1903. 


Total a £14,462 


Total .. 410,82 


Adelalde  .. aa . Value £42 Adelaide 23 Value £850 
Alexandria .. ss i^ "ONES т Alexandria .. ae "t ec RI 
» Teleg. mat. .. 225 Amsterdam .. vá s . 110 
Amsterdam m sx .. 100 Auckland. a T" aie 46 
Bombay 2 ы = vs 18 Bombay  .. 15 P . 48 
Brisbane. Teleph. wire .. 255 Buenos Ayres. Teleg. mat. 65 
Buenos Ayres. Teleg. mat. .. 80 1 Teleph. mat... 195 
Caloutta ee ee 850 Calcutta . oe ee ee 886 
Cape Town is 5 .. 933 Canada, ría United States ll 
" Teleg. iat. . . 3,233 | Cape Town .. We i 85 28 
Colombo К E са x 57 | Channel Islands .. P E 16 
Copenhagen. Teleg. wire 73 Colombo  .. sy "^ а 10 
Durban oc % n .. RRG T Teleg. mat. .. . . IH 
Hast London x Be gee MIN Durban : ss T ee 305 
v Teleg. mat. x 31 East London vd ee .. 363 
Gibraltar ня 4i . . 102 Genoa - vs aa .. 250 
Launceston.. ix - vs 30 Gothenburg. - is js 11 
Liban ne ag vá - 51 Invercargill.. = sd б» 58 
Madras Pa 85 ae И: Labuan a АР 2 . . 254 
Melbourne ee e . . 1.210 Lyttleton .. m ae .. 9H 
í Teleg. apparatus .. 780 Маңа... Ме a aa Е" 11 
Perth.. va is .. 180 Melbourne .. x AS oe 412 
Rio de Janeiro E .. 189 Nagasaki s ee . 203 
" Teleg. mat. .. 2,113 Paris. i ‚© is e. №Ҹ) 
Rotterdam. Teleg. wire 5% 21 Perth ET 5» ss .. 303 
Bantos Я v 2x . S78 Port Elizabeth  .. ia S 8.282 
Shanghai .. T ae . 190 Santanier .. a E 7 1: 
Singapore .. 5% ijs ЖҮ 82 Shanghai 5% а .. BW 
Stockholm. 'leleg. wire „ MET | Rmyrna zs si aa a BO 
Sydney es we 1,08 Sydney T v E e 0 007 
Wellington .. of PA „ 283 Wellington .. à vs КЫ 03 
Yokohama .. $4 © - 25 Yokohama .. ee vs . УЗУ 


Foreign Goods Transhipped. 


Fremantle. Elec. lamps Value £69 
Gothenburg. Elec. apparatus. 55 
Port Elizabeth. Elec. mat. .. 290 
Trinidad. Teleph. mat... - 22 


Total .. .. £436 


Parliamentary.— Hove, Worthing and District’ Tram- 
ways.—A petition has been presented against this Bill by Mr. J. M. 
Carr Lloyd. 

Central London Lailway —The North London Railway Co. has 
deposited a petition againet this Bill. : 

City and North-East Suburban Electric Railway.—Petitions have 
been deposited by the North Lonaou Railway Co. and the Cord- 
wainer's Co. against tnis Bill. 

Kingston-upon- Hull Corporation.—The Sculcoates Rural District 
Council have petiticned against this Bill. 

Great Northern, Piccadilly and Brompton kailway (New Lines and 
Exrtensions).—Bir Fred Dixon Hartland bas given notice that on the 
second reading of this Bill he will move that it be read tbis day six 
months. 

Tube Railway Bills.—On Monday Mr. Jeffreys, Deputy-chairman 
of Committees, said that he had had the advantage uf conferences 
witb the Chairman of Committees in the House of Lords and with 
the President of the Board of Trade, and they had come to the 
conclusion that certain of tbe Bills relating to the London traffic 
ought to be postponed until the result of the Commission dealing 
with thie kind of traffic was reported. The deep-level railway Bills 
which they thought ought.to be postponed were the Central London 
Railway Bill, the Great Northern, Piccadilly and Brompton Railway 
(New Lines and Extension) Bill, the North-West London Railway 
Bill the Clapham Junction and Marble Arch Railways (Nos. 1 
and 2) Bills, and the Metropolitan-District (Works) Bulle. There 
were certain other Bills which they thought might go to the Com- 
mittee stage—namely, the Charing Cross, Euston and Hampstead 
Railway Bill, the Great Northern, Piccadilly and Brompton Railway 
(Various Powers) Bill, the Baker Street and Waterloo (Transfer) 
Bill, and the City and North-East Suburban Electric Railway Bill. 
There were certain doubtful Bills which they thought should be 
held over until they had had time to concider them—namely, the 
City and South London Railway Bill and the Metropolitan District 
Railway (Various Powers) Bill. 

Standing Orders.— On Monday further Standing Orders in the 
House of Lords were fouad proved in respect of the following 
Bills: — Chatham and District Light Railways; Cleveland and 
Durham County Electric Power; Dudley, Stourbridge and District 
Tramways; London, Brighton and South Coast Railway; Wirral 
Railway; South Lancashire Tramways; Hastings Tramways 
(Extensions); Poole and District Electric Traction; and South- 
Eastern and London, Chatham and Dover Railways. 

The following Bills, which came before the: Examiner for proofs 
of compliance with the Standing Ordera of the House of Commons 
were found to be in order:—Romford and District Tramways ; 
Dewsbury, Batley and Birstal Tramways; Preston and Horwich 
Tramways; Coventry Electr.c Tramways; Great Northern aud City 
Railway; Hamilton, Motherwell and Wirhaw Tramways; Great 
Northern, Piccadilly and Brompton Railway (New Lives and 
Extensions); Great Northeru, Piccadilly and Brompton Railway 
(Various works); Metropolitan District Railway (Works); London, 
Til^ury and Southend Railway; City aud South London Railway; 
Charing Cross, Euston and Hampstead Railway Bill; Fife Electric 
Power Bill. 

Preston and Horwich Tramways.—This Bill, which has complied 
with the Standing Orders of the House of Commons, has been 
found not to have complied with those of the House of Lorde, 
owing to the consent not haviug been obtained before the fixcd 
date. 

Gosport, Fareham and Cosham Tramways.—Mr. Campion on Mon- 
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day found that this Bill had not complied with Standing Orders, 
and it will go before the Standing Orders Committee. i 

Manchester Southern Tramways (Lancashire).—Btanding Orders 
have been found not to have been complied with in the case of 
this Bill. | | 

Manchester Southern. Tramways (Cheshire).— Not all the consents 
of local authorities having been obtained, the promoters were 
unable on Monday to prove that the Standing Orders of the 
Hovse of Commons had been complied with. 

Wakefield and District Tramways.—The Examiner on Monday 
found that Standing Orders had not been complied with in the case 
of tramway No. 1 in the Bill, which is a ре of tramway 1 mile 
7 furlongs in length, in the parishes of West and East Ardsley. 
The Bill will accordingly have to go before the Standing Orders 
Committee. 

London County Council (Tramways and Improvements).—This 
Bill came before Mr. Campion for proof of compliance with 
Standing Orders on Monday. Messrs. Dyson & Oo., the Par- 
liamentary agents, were able to produce the consent of the 
Wandsworth Borough Council for the Wimbledon and Streatham 
Tramway; but in the case of tramways Nos. 1, 2, 8, 8a. 9 and 9a 
there were no consente The Bill will accordingly go before the 
Standing Orders Committee. 

Edinburgh and Queensferry Tramways.—In this саве there was no 
appearance, and the Bill drops. It was a proposal to have in- 
corpcrated the Edinburgh and Queensferry Tramway Co., with a 
capital of £72,000, to construct about 8 miles of tramway. 

Metropolitan District Railway (Works).—A petition has been 
deposited in the Private Bill Office of the House of Commons 
by the Stepney Corporation, praying to be heard against the Bill. 

Petitions.—The following petitions have been deposited in the 
Private Bill Office of the House of Lords:—Against the Fife 
Electric Power Bill by the Kirkcaldy Gas Light Co., the Provost of 
Buckhaven, Methil and Innerleven, Fife County Council, Kirkcaldy 
ара Dysart Waterworks Commissioners, North British Railway Co., 
aud the Joint Water Committee of Wemyss, Buckhaven and Inner- 
leven; against the Hove, Worthing and District Tramways by the 
Brighton Corporation; against the London, Brighton and South 
Coast Railway by the Brighton Corporation; against the North- 
Western Electricity and Power Gas by the Mersey Docks and 
Harbour Board. 

A petition has been deposited by Messrs. Baring Bros. against the 
City and North-East Suburban Electric Railway in the Private Bill 
Office of the House of Commons; and the Gas Light and Coke Co. 
has petitioned against the London County Council (Electric Supply) 
Bill. 


Standing Orders.—On Tuesday Mr. Campion found that the 
Standing Orders of the House of Commons had been complied with 
in the case of the following Bille: — Neweastle-on-Tyne Electric 
Supply and London United Tramways. Standing Orders in the 
House of Lords were found to have been complied with in the case 
of the Bill of the India-Rubber, Gutta-Percha and Telegraph 
Works Co. 


“ Linolite.“— This very appropriate name has been 
applied to a new system of electrical illumination which is being 
introduced by the Linolite Co., of 47, Victoria Street, Westminster. 
As may be seen from the illustration, the device consists essentially 
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remarkably brilliant effecb when вееп directly; it is, however, 
preferable in ordinary applications such as shop-window lighting— 
for which the system is especially suitable—to direct the light from 
thespectator towards the goods exhibited, so as to avoid glare entirely. 


~The reflectors are made of either nickelled copper, or polished 


aluminium, the latter being cheaper and equally effective, while 
there is no thin plating to be worn through by repeated polishing. 

We understand that the system was used for outlining the West- 
minster Town Hall, Trafalgar Square, by Messrs. J. Pain, at the 
time of the Coronation; it was also used for illuminating the 
Reception Hall at the India Office. Messrs. Swan & Edgar's 
windows, in Piccadilly, are fitted with the linolite. Both Warwick 
Castle and Easton Lodge, Essex, belonging to the Earl of 
Warwick, have been lighted by Messrs. Maple & Co. on this system; 
iu this case the reflectors are laid along the cornices, and throw the 
light upon the ceiling, во as to produce an effective illumination 
absolutely without glare. We understand that the fire insurance 
offices approve of the system, which certainly seems to have many 
advantages. 


Catalogues and Lists.— Messrs. DAVID ROWELL AND 
Co., of Westminster, have sent us a list of their patent iron fencing, 
also iron and steel engine sheds, boiler roofing, &c. 

An illustrated price list of continuous current motors has been 
issued by the Sun ELECTRIOAL Co., Lrp. 

Pamphlet No. 201 has just been brought out by the BRITISH 
SCHUCKERT ELECTRIC CO, Lrp., giving full information respecting 
the Scbuckert continuous-current generators, of which the first was 
produced as long ago as 1875; since that date 45,000 Schuckert con- 
tinuous-current machines have been manufactured. The general 
construction of the standard machines is explained, and views are 
given of sets supplied to Southampton electricity works and 
Milnes’s Works at Hadley ; there is also a list of recent contracts 
secured in this country. 

Messrs. DRAKE & Gonna, LTD, have sent us а copy of some 
recent price lists of their open and enclosed types of Jandus lamps; 


also a circular of Nernst lamps. 


A copy of the latest edition of Section 1 of Mzssns. Royce's 


illustrated catalogue of dynamos and motors has come to hand. Its 


general style and illustrations are of a superior class. The list 
contaius descriptive and tabulated matter relating to continuous- 
current open and semi-enclosed multipolar machines, semi- 
enclosed motors, series-wound reversing motors for crane and other 
like purposes, two-bearing two-pole open-type motors, totally 
enclosed motors; also balancers and motor alternators. 


Merssas. KELVIN & James Waits, Ltp, have sent us copies of | 


their 1903 catalogue, Sections I. and II., dealing with Lord Kelvin's 
standard balances and multicellular electrostatic voltmeters, and all 
kinds of switchboard and other station instruments for high and 
low pressures. All the recording instruments are of entirely new 
designs, with large working forces to avoid frictional error, special 
facilities for changing the charts, longer scales, and a greater rate 
of travel of the paper tban is usual ; moat of the other instruments 
have also been redesigned and improved, greater accuracy being 
attained, with longer and more legible scales. Section 11. of the 
catalogue is specially arranged for the use of engineers and con- 
tractors, and designers of switchboards; a photograph of each 
switchboard instrument is given, together with two crimore figured 
drawings, giving all the dimensions that can be required by the 
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of a “line o' light," produced by a series of straight tubular glow 
lamps carried in a semi-cylindrical reflector. The originator of this 
literally brilliant idea was Mr. A. W. Beuttell, a young engineer of 
great promise; with him is associated Mr. A. S. E. Ackermann, of 
the above address. The lamps are each 9 in. long, with straight 
filaments (some are made with a single curl at the centre), and one 
contact plate at each end; they are held in spring holders cf exceed- 
‘ingly simple construction. The leads are carried in the beading at 
either side of the reflecting trough, as shown in the figure, and are 
looped in to the spring contacts; for 100—120 volts the lamps are 
all in parallel, while for higher pressures they are arranged two in 
series. The reflector complete measures about 2} in. wide x 
14 in. deep, and can be made in any desired length; the 
lamps can also be made of any candle-power, the wer 

absorbed ещ. about 3°75 watts candle. The light is 

distributed ormly over an angle of 180°, and gives a 


switchboard designer. The arrangement of the catalogue is most 
convenient, any type of instrument being accessible in a moment. 
As for the instruments, we need say little; they are sufficiently 
familiar to our readera. Edge-wise, illuminated dial, moving coil, 
electrostatic, &c. are all shown, We may note especially the 
various types of wattmeters listed, both for switchboards and of the 
portable type; we feel sure that this type of instrument will be 
more and more used in the future, especially in alternating current 
installations. Messrs. Kelvin & White wisely include a set of 
diagrams showing how to measure the power iu three-phase systems, 
balanced or otherwise. A neat little portable wattmeter, and a 
portable combined volt and ampere-meter, are notewoithy. 

A leaflet of patent quick-break “Р” type switches has been sent 
out by the ELEgorB1iCAL Transmission Oo., of London. 

Мкаввв. GEORGE CLARK & Some, of Shipley, Yorks, are making 
some strong portable collapsible tents for cable jointers An 
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increased demand therefor has led the firm to reduce the price 
considerably. А 

The “ Logophone " electric bell telephone, which is а device for 
attaching to existing electric bell installations for domestic 
uses, is just being put upon the market by Messrs. FALK, STADEL- 
MANN & Co., LTD, of Farringdon Road, E.C. They have issued a 
circular relating to the same, giving prices and illustrations. 

An amended price list of incandescent lamps has been received 
from Messrs. D. FIRTH & Son, of Manchester. 

LrgwELLIN's MacHINE Co., of Bristol, has forwarded to us a list 
of time recorders, reducing gear, &c. 

We have received from Messrs. REAvELL & Co, LTD., of 
Ranelagh Works, Ipswich, a descriptive pamphlet of their small 
self-contained electric lighting sets. Owing to their compact con- 
straction, portability, ease of erection, &c., these small sets are very 
handy for contractors on night work, and in any situation where a 
steam supply is at hand for other purposes. The sizes are suitable 
for, from 13 to 565 8-c.P. lamps, and they weigh from 54 to 
28 cwts. | 


New Peard Fuse.—Messrs. Veritys, Ltd., are now 
putting upon the market a novelty in the form of a non-explosive 
and silent high-voltage fuse, which should prove of great service to 
electric supply companies. In this form of the Peard fuse the 
unpleasant characteristics which result from the explosive properties 
of the ordinary types of fuse are eliminated, and in their place we 
have a reliable underground cut-out contained within a small 
hermetically closed metal case. The arc which momentarily exists 
on the disruption of the circuit is entirely confined to and instantly 
extinguished inside the fuseholder, which may consequently be put 
in action in an underground chamber full of explosive gases without 
risk of firing the latter. The device, as shown in the accompanying 
figures, is exceedingly simple in construction ; it consists of a small 


and strong metal case л, filled in with plaster of paris E, and having 


the necessary vertical and transverse channels in the form of a cross. 
The fuse G, which traverses the cross channel, is reduced where it 
passes over the movable shutter >, which is pressed against it by com- 
pressed helical springs н; when the fuse melts, the screen is propelled 


trical matters move very slowly, but it is reasonable to suppose that 
the advent of electric tramways, which are now in running order 
(installed by Messrs. J. G. White & Co., Ltd.) will cause an awakening 
to the advantages of using electric power and light at no distant 
date. 


Trade Announcements.—We have received a copy of 


aneat little pamphlet issued by Mackey's Electric Lamp Co., of 
Tulip Place, Bermondsey, giving particulars of reductions in the 
prices of “ Mackey” incandescent lamps. The makers claim for 
the lamp a high commercial efficiency, and we learn that they are 
contractors to H.M. Government, a good many “Mackey” lamps 


being used by the Post Office. 
‘G.P.O. an order for 20,000 lamps. 


The firm has just received from the 
It also supplies many municipal 


authorities, steamship companies, railway companies (the Great 
Northern recently accepted their tender for the second year in suc- 
cession), a8 well as to the electrical trades. The Mackey Co. has 
recently adopted in the manufacture what is known as the Edison 
or American process of “sealing in.” We may add that Mr. Young, 
who was for many years with the Edison & Swan Co., represents 
Messrs. Mackey’s company in London and district. 


The electrical engineering department of the Speedwell Motor 


and Engineering Co., Ltd., Reading, has been disposed of to Mr. 
A. E. Felgate, of 10, Queen Victoria Street, Reading. 


Mr. Henry F. Joel has purchased the lease, plant and stock of 


the 31, Wilson Street, London, E.C. branch from the firm of Henry 
F.Joel & Co. and Thos. Potter & Sons United, Ltd., and he pur- 
poses carrying on business as a dynamo, motor, and electric . 


motor-car manufacturer and contractor at that address in his 


own name, 


New High-speed Trembler.—We are informed that 


Messrs. Geipel & Lange are the agents ia this country for the new 
high-speed trembler for induction coils and for the auto-trembler 
invented by Messrs. Arnoux & Guerre. 


old tram rails taken up in connection with the electric scheme. 


T | 

| | j 
I i 

j N Г { S 


For Sale.—The Leicester Corporation invites offers for 
See 
" Official Notices“ to-day. 
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SECTIONAL VIEWS OF THE PEARD FUSE. 


~ 


forward, and cuts the fuse in two parts, and, by dividing the 
chamber, effectually prevents the continuance of an arc. The small 
quantity of the fuse thus melted and volatilised is immediately 
condensed and absorbed by the plaster forming the body of the 
fuseholder. The large cooling surface offered by the metal coa- 
taining case is amply sufficient to radiate the small amount 
of heat generated by the fuse, and it has been found practicable to 
run the fuse at a dull red heat continuously without in the least 
damaging the utility of the device. This form of the fuse has been 
submitted to exhaustive trials on overloads and short-circuits with 
unlimited power, both before and after severe tests for heating and 
current-carrying capacity, and has given satisfactory results. Orders 
are now being executed for several of the large London supply 
companies, 


Electrical Work in Auckland, N.Z.—Messrs. Wm. 


Crosher & Sons, electrical engineers, of this city, have just finished 
erecting complete electric lighting installations for the new theatre, 
His Majesty's,“ and also for the Auckland Opera House. They 
are in each case driven by Crossley gas engines of 50 and 32 nur. 
respectively, of their special ty pe for this purpose, and the dynamos 
were supplied by tbe Newton Electrical Works, of Taunton. All 
tbe switchboards were made at Messrs. Crosher & Sons’ works, and 
are furnished with Ward-Leonard dimmers for all the stage 
circuits, There being no central supply station in this city, elec- 


Girder Standardisation.—The Britannia Rolling Mills 
of Messrs. Dorman, Long & Co., Ltd, which have been stopped 
since August last for enlargement and reconstruction, have resumed 
operations. The company have sent us a list of the sections of 
girders adopted by the Engineering Standards Committee; in all 
cases where they vary from those shown in the company’s hand- 
book, Messrs. Dorman, Long have made the necessary alterations to 
their rolls. They are justified in asking customers to support this 
movement by specifying standard sizes. As a result of their recent 
alterations, they are now in a position to supply large-sized girders 
up to 24 in. x 74 in. х 100 lbs. per ft. It is intended to keep 
only the standard sizes of girders in stock, but other sizes for 
special purposes can still be rolled. The sections of channels, 
angles, tees, &c., enumerated in their hand-book will be rolled as 
before. 


Continental Contracts.—Baron Andreas Dipauli is 
building a central electric station in Kaltern for the supply of elec- 
tricity. The equipment is in the hands of the Vereinigte Elektri- 
citiits Aktiengesellschaft, of Vienna. This firm is also to supply 
certain electrical power plant. &c., for the rope railway which is 
being built on the Mendel. The Societa Elletrica Alta Anaunia in 
Romeno, will supply the current for this concern, апа will at the 
same time have their electricity works enlarged by the Vereinigte 
Elektricitiits Aktiengesellschaft. 
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Bankruptcy Proceedings.—A sitting of the London 
Bankruptoy Court was held on Wednesday last week before Mr. 
Registrar Giffard for the public examination of George Calvert, 
electrical and motor- car engineer, lately carrying on business at 8, 
Kingsland Passage, Dalston, and 487, Kingsland Road, N.W. The 
accounts show liabilities of £643 6s. 6d., and assets £20. In reply 
to Мг. E. Leadam Hough, Senior Official Receiver, the debtor 
stated that in July, 1901, with a capital of £120, of which one-half 
was a loan, he commenced the above business. It became necessary 
to borrow more capital, and he obtained another loan of £179 from 
afriend. In August, 1902, he sold the business to Calvert’s Motor 
Co., Ltd., which was registered with a nominal capital of £5,000 to 
acquire and work it. The only cash capital subscribed was £575, 
shares to that face value being taken by friends. For the purpose of 
the sale to the company, the assets were valued at £800, and the 
goodwill at £1,225. Under the pnrchase agreement the company 
undertook to discharge the existing trade debts which amounted to 
£700, and they had since paid off or otherwise satisfied claims to 
the amount of £520.  Witness's present liabilities included trade 
debts for £387, which really ought to have been paid by the com- 
pany. The debt to the petitioning creditors (Brown Brothers, 
Ltd.) returned at £118, should have been taken over by the com- 
pany, but it was overleoked at the time, and subsequently the 
company declined to acknowledge it as their liability. As vendor, 
witness received 1,379 shares of the company. He handed 179 
shares to the lender of the £179, and 200 shares to the lender of the 
£60 borrowed capital, the latter gentleman having also supplied 
machinery for the business. The remaining 1,000 shares he retained 
as representing the goodwill of the business. Witness acted as 
managing director until the company went into liquidation last 
December. He attributed his own failure to the failure of the com- 
pany, which died through lack of sufficient capital, thus rendering 
his shares valueless, The examination was ordered to be concluded. 

J. F. Worthington and G. Nuttall, electrical engineers, of Hanley, 
were examined at Hanley Bankruptcy Court on February 25th. 
Mr. Nuttall stated that he was unable to produce the partnersbip 
agreement, and could not say where it was. The books themselves 
would not have shown the position of the firm. He was still of 
opinion that the estate would realise a surplus, if the things were 
sold properly. The examination was closed. | 

A general meeting of the creditors of William Peter Durtnall, 
electrical and mechanical engineer, 45, Finsbury Pavement, E.C., 
and Caversham Road, Reading, was held last week at the London 
Bankruptcy Court, before Mr. E. Leadam Hough, Senior Official 
Receiver. The meeting was called to remove Mr. E. H. Hawkins 
from the post of trustee. It appeared that Mr. Percy Mason, as 
trustee under a deed of assignment executed by the debtor last 
May. obtained a contract to instal electric light and power at a 
printing office in Reading for Messrs. Wyman & Sons, Ltd, but the 
work was stopped in August, when the bankruptcy proceedings 
were instituted against the debtor. Mr. Hawkins, astrustee under 
the bankruptcy, called upon Mr. Mason to repay to the estate 
monies he had expended in continuing the Reading contract, and a 
motion had been entered for the decision of Mr. Juetice Wright 
upon the point. The Chairman explained the reason for calling the 
meeting, and expressed his view that it would be a mistake for 
Mr. Mason to then endeavour to get Mr. Hawkins removed from 
the post of trustee, as it would look ав if he were trying to burke " 
the motion. Mr. Mason disclaimed any such intention, and offered 
to have the meeting adjourned for three weeks in order that the 
motion might be disposed of in the meantime. After considcrable 
discussion that suggestion was adopted. The motion came before 
Mr. Justice Wright on Monday when counsel asked for it to be 
removed from that day's list with a view to a settlement being 
arrived at between the parties. His Lordship granted the 
application, and íntimated that the case could be reinstated in the 
list if the parties could not come to an agreement. 


Dissolutions and Liquidations.— The petition for 
winding-up the Electric Lightiog Boards, Ltd., will come up on 


adjourned hearing on March 10:h, and the Court will be asked to 


make an order for complsory winding-up, or in the alternative for a 
continuation of the voluntary liquidation under the supervision of 
the Court. | 

Creditors of the Surprise Arc Lamp Syndicate must send details 
of debts, &., to the liquidator, Mr. Frank Brown, 1, High Street, 
Croydon, by March 28th. 

Mr. Joseph Lawrence Brown has retired from the firm of Messrs. 
Duckett & Brown, electrical engineers, of 10 and 12, Edmund 
Street and 68, Albion Street, Birmingham. The business will be 
continued by the other two partners, Mr. Herbert Duckett and Mr. 
Thos. Chapman McMichael. r 


Electric Launches,—The Thames Valley Launch Co., 
Ltd., whose chief works are at Weybridge, Surrey, have built a large 
number of boats recently, aud are receiving a considerable number 
of foreign orders for electric, steam and petrol boats. They have 
delivered within the last few months an electric launch to the 
order of H.H. the Mabarajah Major-General Sir Ganga Singh of 
Bikanir; a pinnace for the Bay of Naples for a private owner, and 
a 32-ft. cabin-boat for use at Durban by the Natal Government. 


New Journals.—We have received No. 1 of the Machinery 
Users’ Journal, a new 34. monthly publication which is being 
brought out in London. It claims to be the only journal devoted 
exclusively to the protection and advancement of the interests of 
manufacturers and users of machinery. 

The first number of the Electrical Contractor has reached us. It is 
the monthly official organ of the London section of the National 
Electrical Contractors' Association, and circulates free among mem- 


bers. The subscription to members of affiliated societies is 2s. 6d. per 
annum. Those responsible for the production of the paper, which 
consists in all of four pages of editorial matter, have not yet made 
up their minds as to the date of publication, the cover stating it as 
the let of each month, aud the editorial note as the 26th. We 
welcome this little organ, but would say that it bears evidence of 
being edited in & hurry, if at all. 


Dialite Cable.—We have received a copy of a report by 


- Mr. Adams, of the Glasgow Corporation Electricity Department, 


on a test of 19/14 " Dialite" cable. The cable was cut in two, and 
two ends were sealed up with Ozokerite tape and compound; 
tbimbles were sweated on the other two ends. The cables were then 
placed underground without any protection whatever on Ootober 
27th, 1902, and & pressure of 500 volte was put on between the two 
conductors, An insulation test was taken every week, with the 
result that it gave 175 megohms to earth. Two buckets of water 
were poured over the soil every morning. The cable remained 
underground for 10 weeks without breaking down ; it was then bent 
into all shapes and forms, and coiled round a 4-in. pipe, after 
which it was placed underground again with 500 volts pressure 
between the two conductors. The insulation test was taken again 
eve-~ week with the same result—175 megohms to earth—for three 
weeks without breaking down. Mr. Adams was satisfied that the 
cable was waterproof, and the insulation had not cracked with the 
ben 1ing test. 


Fire Prevention.—A very fine installation of their 
patent automatic indicators and gongs has been carried out by the 
May-Oatway Fire Appliances, Ltd., in the warehouse of Mesars. 
Arthur & Co., Ltd., Glasgow. This is believed to be the largest 
installation of its kind in the kingdom, and is apecially noteworthy 
from its being connected direc.ly with the Glasgow Fire Brigade 
stations; we understand that the cost of the work was well over 
£1,000. There are 613 automatic detectors, in four groups, three of 
which protect separate blocks of the property, and indicate the 
room, floor, means of access, &c., while the fourth is devoted to the 
Ingram Street frontage of the building, and focusses the informa- 
tion received from the other three groups. The local alarms ara 
automatically repeated four times in a definite Morse telegraphic 
cipher at the headquarters of the Fire Brigade, where a shutter 
drops, revealing the name and address of the company. A dropped 
shutter due to an outside contact is disregarded, in the absence of 
the four cipher calls; The condition of the circuits can, of course, 


be tested at any time without causing a false alarm. Seeing that 


the most elaborate fire-extinguishing devices are useless until the 
fire ie known to be in existence, the value of such an early warning 
as ie given by the May-Oatway apparatus needs no demonstration. 
We note that connections have been allowed between 10 buildings 
and the Glasgow Fire Brigade, as well as brigades at Birmingham, 
Liverpool, Manchester, Leeds and other places. . 


Books Received.—“ Die Grundgesetze der Wechselstrom- 
technik," by Dr. Gustav Benischke. Brunswick: Friederick Vieweg 
and Sohn. 1903. M. 3.60. | 

Chemical Technology, Vol. iv. :—'' Electric Lighting," by A. G. 
Cooke; “ Photometry,” by W. J. Dibdin. London: J. and A. 
Churchill 1903. 20s. | 

"La Traction Electrique," by Paul Dupuy. Paris: С. Naud. . 
1902. 12 francs. 


Rating of Electric Lighting Plant.—Rather an 
interesting point was raised at the Lands Valuation Appeal Court, 
held in Edinburgh on Tuesday, 24th ult. The Wemyss Coal Co., of 
Fifeshire, appealed against an entry in the valuation roll by the 
assessor of £24 as the value of electric lighting plant at their 
collieries. The appellants contended that the plant came under the 
exemption of Sec. 4, Sub-Sec. 2 of the Lands Valuation Act, 1895, 
which enacts that erections made or acquired by tenants shall be 
entered in the valuation roll, and the lessees shall be deemed to be 
the proprietors thereof, provided tbat the enactment shall not 
extend to any erections or structural improvements made or 
acquired and used exclusively for the purpose of working or cleaning 
minerals.” The assessor held that electric lighting plant constituted 
an independent heritable subject, capable of being separately let, 
and he contended that it did not fail within the exemption. The 
Fifeshire Valuation Committee upheld the contention of the com- 
pauy, and directed that the entry complained of should be deleted 
from the roll, and the Lands Valuation Appeal Court on Tuesday 
upheld the deliverance of the Committee on the ground that the 
lighting plant was exclusively used in connection with the working 
of minerals, and fell within the exemption of the section of the Act 
stated. 

The Assessment Committee of Bedford Board of Guardians has 
reduced the re-assessment of the Corporation electricity works from 
£1,982 to £1,800, and this has been accepted by the T.C. 


Imports of Electrical Apparatus.— The value of the 
foreign electrical goods and apparatus (not including electrical 
machinery and apparatus) imported into this country during January 
last is returned at only £52,777, as compared with £61,368 in 
December last, and 463,304 in January, 1902. The Board of Trade 
has, with the new year, given separate classifications in its monthly 
returns to the imports of (1) foreiga electrical machinery, and (2) 
telegraph cables and apparatus, the January totals being respec- 
tively £62,137 and £7,530. 


Smoking Concert.—On Thursday, 26th ult., the second 
annual smoking concert of the staff of the Glasgow Corporation 
electricity department was held in the Lansdowne Restaurant, 
Hope Street, when Mr. W. A. Ohamen, chief engineer, presided. 
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Special Lathe for Tramcar Wheels. — We have 
received from Меватв. Newbold's Machine Tool Co. of Upper 
Thames Street, E.C., a circular illustrating a 20-in. centre lathe, 
specially built for turning tramcar wheels on their axles. We 
understand that this firm has equipped the tramways repair shop for 
the Newport (Mon.) Corporation, and has a variety of similar work 
in hand for similar purposes. 


ELECTRIC LIGHT AND POWER NOTES. 


Aylesbury.—Negotiations for the purchase of the Gas 
Works having proved futile, the U.D.C. has decided to at once take 
steps to agree with a company to work the E.L. prov. order. 


Barnstaple.— The Т.С. has decided to take steps to 
obtain consent from the L.G.B. to borrow the balance of the money to 
extend the electric lighting to the outside area of the borough. 


Bath.—The committee which was appointed to advise the 
City Council as to the offer by the Bath Electric Tramways Co. to 
acquire the electric lighting works on a lease of 32 years, has decided 
to recommend that the offer be not accepted, and that the Corporation 
do not further consider the question of parting with the works 
under any circumstances. The offer was to pay to the Corporation, 
as rental, sufficient every year to cover the interest and sinking fuud 
on the present capital (£110,000), and also by instalments spread 
over the period of the lease, the sum of £5,100, which represents 
the actual cost to the rates of the undertaking. — ^ 


Belfast.—At a recent meeting of the T. C., the Gas and 
Electric Committee brought forward a proposal to adopt a flat rate 
of 4d. per unit for domestic lighting, and to reduce the charges in 
other cases from 6d. and 24d. to 6d. and 14d. per unit on the 
maximum demand system. There was strong opposition on the 
Council to the retention of the maximum demand scale, the usual 
arguments, born of ignorance and self-interest, being advanced. 
Eventually, in spite of the efforts of Councillor Andrews, who 
fought pluckily for the minutes, and knew what he was talking 
about, the recommendations were referred back for the committee to 
consider the advisability of adopting а flat rate of 4d. per unit all 
round. The committee would be justified in resigning, though 
the result of their doing so would evidently be disastrous from the 
ratepayers’ point of view. 


Belgium.— The town of Gosselies is about to be lighted 
by electricity. The current will be supplied from the power station 
at Roux of tbe Société d'Electricité du Bassin de Charleroi, four 
transformer stations being provided in Gosselies. "Tenders for the 
carrying-out of the work have just been invited. 


Brighton,—It is understood that the Corporation has 
given way to the opposition to its Bill, intended to authorise the T.C. 
to supply current for lighting purposes to places outside the borough, 
and has quoted the terms at which the Corporation will supply the 
local authorities. If the terms are favourable, the opposition will 
drop. 


Bromley.—The R.D.C. has consented to the grant of a 
prov. order for electric lighting in its area, to the Kent Electric 
Power Syndicate, Ltd. 


Carmarthenshire.—On the ground that it created a 
monopoly, the County Council on February z5th decided to oppose 
the Carmarthenshire Electric Power Bill. There was some opposition 
to the decision, it being urged that the introduction of electricity 
would develop the county, and that the сошрару would be able to 
supply at a less cost than a small local authority or company. 


Croydon.— The Corporation has received from the L. G. B. 
sanction to the borrowing of £45,406 for electric lighting purposes, 
and £2,800 for the enlargement of the electricity works. The Cor- 
poration has accepted the tender of Mesars. Babcock & Wilcox for 
pipe-work in connection with the new condensing plant. 

Eight arc lamps are to be placed in Peage Road, and a cable laid 
at a cost of £417; nine arcs in Portland Road at a cost of 
£439, and the mains extended to the Ashburton Estate at a cost of 
4430. 


Dudley.— The T. C. has decided to raise a loan of 
£22,000 for electric lighting purposes. 


Failsworth.—The U.D.C. has been recommended to 


transfer the electric light order of 1899 to Manchester Corporation, 
the former body baving the option of purchase at the end of 21 
years, and each subsequent five years. The prices for energy are to 
be the same as at Manchester. 


Falkirk,—On 3rd inst. the light at the Falkirk Electric 
Works was formally turned on by Mrs. Fairlie, wife of Bailie 
Fairlie, convener of the Electric Lighting Committee. There was 
a large attendance of invited guests. The works were described in 
the Review some weeks ago. The cost of the undertaking was esti- 
mated at about £25,000. It is only intended in the meantime to light 
the principal thoroughfares, and the number of arc lamps erected 
for this parpose is 35. These are aleo fitted with two incandescent 
lamps, to be switched on at midnight when the arcs are extinguished. 
The plant at the works has a lighting capacity of about 9,000 
8-c.P. lamps, and already there have been applications from 44 


consumers, representing about 4,800 8-c.P. lamps. The rates 
charged are :—For lighting purposes 6d. per unit, with discounts; 
and for motive power 2d., without discounts, At Tuesday's cere- 
mony a beautiful gold bracelet was presented to Mrs. Fairlie as a 
souvenir of the occasion, on behalf of the consulting engineeri, 


Messrs. Burstall & Monkhouse, London. After a description of the _ 


works had been given by Mr. Burstall, the company adjourned to 
the Town Hall, where a cake and wine banquet was held. Provost 
Weir presided, and the guests numbered 150. The resident elec- 
trical engineer for the burgh is Mr. John McMillan. 


Felling.—The U.D.C. on Monday decided to take elec- 
tricity for street lighting from the Nortbern Counties Electricity 
Supply Co., Ltd., and to oppose the Bill of the Newcastle Elec- 
tricity Supply Co., which is seeking powers to supply the district. 


Glasgow.—An interesting action has been before Lord 
Kincairney, in the Court of Sessions. The record was closed last 
week. The action was raised by the Westminster Fire Office, 
an insurance society having an office at 92, West George Street, 
Glasgow, against the Corporation of Glasgow, to recover £1,503. 
In November, 1899, the defenders introdaced electricity for 
lighting purposes into Harry Carrick Webster's house, 48. Mont- 
gomerie Drive, Kelvinside. Оа July 26th, 1901, Mr. Webster 
closed his house for the summer season. The electric switches were 
carefully turned off, and other arrangements were made to prevent 
an outbreak of fire. Notwithstanding these precautions a fiie broke 
out in the house on July 30th, which involved Mr. Webster and his 
wife in pecuniary loss amoanting to £1,508. The house and furri- 
ture were insured with the pursuer's compauy, who paid the £1,508 
to the insurers, and obtained an assignation of their right to demaud 
reparation from the defenders. The pursvers now sue the defenders 
for repetition of the money paid to the Webiters on the ground 
that the fire was due to the inefficient manner in which the service 
cables were laid, and the inefficient means of insulation adopted. 
The defenders maintain that the fire was not caused by their act or 
default, and that the action is barred by the provisions of the Public 
Authorities Protection Act, 1893. It is said that after the electric 
cables were laid into Mr. Webster's house they became his property 
from the boundary wall of his premises. The cables used were per- 
fectly good and sound and of the best make. The insulation was 
quite effective, and there were no faults in the conductors. The 
case was seat to the Procedure Roll.— Edinburgh Evening Dispatch. 

The T.C. bas resolved to extend the electric ligbting to New 
City Road (from Bt. George's Cross) and in Gainboard Street and 
Wyndford Street—63 arc lamps; and in Victoria Road, from 
Eglinton Toll to Queen's Park Gate — 24. 

The Street Electric Lighting Committee has agreed to approach 
the electricity department with a view of getting the charge of 
£14 per lamp reduced, and that it be remitted to the clerk to ascer- 
tain from the department what reduction would be made in the 
event of its being decided to have each alternate lamp between 


. Botanic Gardens and the car terminus at Gt. Western Road extin- 


guished at midnight. 


ali fax.— Negotiations are taking place between the 
Halifax municipality and the Sowerby Bridge U.D.C., with regard to 
supplying the latter with electricity. The Halifax Electricity 
Committee has quoted the following as the lowest possible price : — 
“ For a supply between б a.m. and 4 p.m., 21d. per unit; between 
4 p.m. and 6 a. m., 28d. per unit up to 30,000 units taken per 
annum ; 24d. per unit over 30,000. The minimum consumption to be 
not less 18,500 units per annum at 28d. per unit." 


Hartlepool.—The terms arranged between the Corpora- 
tion and the Northern Counties Electricity Supply Co. for elec- 
tricity supply have been made known. "The company is to provide 
all lamps, pillars, fittings and cables, and supply energy at 3d. per 
unit. Private consumers will be charged on the Brighton system 
at 7d. per unit for the first 100 units per quarter, and 2d. per unit 
after. For motive power the rates will be for the first 100 hcurs 
per quarter 24d. per unit, and 1]d. per unit after. 


Gloucester.—The T.C. has applied for loans of £15,000 
for extensions of the electricity mains, and £25,000 for enlarging 
the electricity works, providing additional plant for supplying the 
light railway, and providing additional mains for lighting and 


power purposes. 


Guildford.—Owiag to the statements made relative to 
the public lighting by electricity, the E L. Co. has offered the Т.С. 
every facility for testing the voltage in the mains, and to provide a 
recording voltmeter. The offer has been accepted. 


Hastings.—There was no opposition at the IL. G. B. 
inquiry on February 25th, relative to the application of tne Cor- 
poration for & loan of £705 for additional apparatus at the electric 
lighting works. 


Hebden Bridge.—The special committee has recom- 
mended the Council to proceed with its own scheme at an estimated 
cost of 410,260, and against this the Halifax Corporation has 
offered fresh terms for the supply of energy. The U.D.C. bas 
resolved to take the opinion of the ratepayers on tho subject. 


Heckmondwike. —AÀt a meeting on Monday evening the 
U.D.C. approved a recommendation of the Electricity Committee, 
that а 250-K w. generating set and feeder cable be put down at the 
electricity works. 


— 
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Kilmarnock.—The result of the plebiscite taken on the 
question of electric lighting and traction has resulted in an over- 
whelming majority against the Corporation scheme. The 
announced are :—In favour of the Corporation scheme, 988 ; against 
the Corporation scheme, 4,030. Of the latter 3,029 voted in favour 
of terms being procured from a private company. 


Liucoln.—The Т.С. on February 25th adopted a pre- 
ferential rate for consumers of 5,000 units per annum, of 6d. and 
2d. per unit, instead of 6d. and 21d. as heretofore. 


London.—BarrERSEA.—At last week's meeting of the 
M.B C., it was decided to extend the electric mains, and provide arc 
lamps to the amount of £4,664 17s. Upon the recommendation of 
the Lighting Committee, it was decided to settle the claim of the 
Sir Hiram Maxim Electric Co., Ltd., for loss alleged to have been 
incurred by them in connection with their contract for supplying 
ео pipes, &c., for the generating station by the payment of 


KILBUBN.—The street lighting of the High Road, carried out by 
the borough of Hampstead, was started on February 21st. The 
Gilbert Arc Lamp Co.'s lamps and apparatus are used, raising and 
lowering gear being fitted in all cases. The lamps are run off a 
constant potential of 1,400 volts. 

MABYLEBONE.—The M. HC. is still writhing under the arbitrator's 
award regarding the purchase of the electrio lighting undertaking. 
Counsel's opinion is that the Council cannot get out of it, but the 
Council has shamelessly referred the matter back to the E.L. Oom- 
mittee to get further opinion of counsel. 

STRAND.—A fault occurred in the electric main serving a great 
part of the East Strand district on Tuesday, February 24th, about 
10.30 p. m., cutting off the lights to the Gaiety Theatre, at which 
his Majesty the King was a visitor; but it is stated that no incon- 
venience was suffered, the gas being instantly turned on. In the 
new Gaiety the risk will be minimised by obtaining the supply 
from two companies. The Metropolitan Electric Supply Co. has 
under consideration the duplication of its mains in this district. 

Sroks NrewrwGTON.—The Council wishes to promote a Bill in 
Parliament enabling it to purchase electricity in bulk from 
Hackney and Islington for the lighting of certain streets. As there 
was opposition, a poll bas been taken, and the result is:— For the 
Bill, 2,371; against, 2,117—majority in favour, 254. 

L.O.C.—At the meeting on Tu y the Council decided to grant 
a iux of £16,245 to the Shoreditch M.B.C. for electric lighting 
works. i 

The Highways Committee reported that the Bermondsey M.B.C. 
had made application to the B. of T. for a prov. order in respect of 
the parishes of St. John, Horsleydown, St. Olave and St. Thomas, 
which now form part of the Borough of Bermondsey. The area 
under the p order is already included in the 1889 order of 
the London Electric Supply Corporation and the St. Olave's order 
of the County of London and Brush Co., and it was also embodied 
in the application made by the Borough Council last year. It was 
proposed to ask the Board to amend the order by reducing the 
maximum price from 13s. 4d. to 10s. for any amount up to 20 units 
and to 6d. for each unit afterwards, as in the case of the Woolwich 
order of 1902. It was also intended to ask the Board to insert 
certain amendments in the Camberwell order, by which the London 
Electric Supply Corporation seeks to add to its area of supply that 
part of Camberwell not covered by the company's previous orders. 


Lyndhutst.—4A letter has been sert to the B. of T. on 
behalf of the directors of the Lyndhurst Electric Lighting and 
Traction Co., Ltd., sta that since the or^er was obtained (1901), 
the directors, officers and shareholders in the company have con- 
siderably changed. The present officers, after a very exhaustive 
house-to-house examination within the whole of the district com- 
prised in the order, are satisfied that neither without nor with the 
ure of the power by the proposed railway (the construction of 
which is about to be commenced) would the company have 
sufficient consumption to warrant the expenditure of the capital 
necessary to put up an efficient installation. The B. of T. were 
therefore asked if they would allow it, and the New Forest R.D.C. 
would agree, through the C. O., to make up tbe deficiency in the 
net receipts each year for a period of, say, 15 years from the date of 
the commencement of the works to виса an extent as would provide 
a minimum dividend of 3% per cent. upon the capital invested, 
upon condition that the company undertook the construction 
of the works. The Board of Trade replied that they were not 
, aware that the local authority had power to enter into an agree- 
mem of this natare; and as the undertakers did not appear to be 
disposed to carry out their obligations under tbe order, the Board 
proposed to revoke the order forthwith. 


Macelesfield.—' The T.C. on February 26th decided to 
apply to the B. of T. for an extension of two years in which to 
carry out the works under the electric lighting order. 


Mosley.—The T.C. has decided that from April 1st next 
the price of electricity be reduced from 54d. to 44d. per unit, and 
that all new consumers connected be allowed the electricity free 
from April 1st to July 31st next. It was stated that if more con- 
sumera were not obtained, the electric lighting undertaking would 
never pay, and it was hoped that the gift would be an inducement to 
people to adopt the light. When the trams begin to run, it is 
thought the undertaking will make a profit. 


Norwich.—The Electricity Committee reports that for 
the year ended December 31st, 1902, the sale of energy realised 
£24,849, as against £23,000 the year before, After paying the 
joterest of 32 per cent, on ths capital there remained £5,444 to 


start the Niet year, without any deduction for depreciation or 

The directors of the Norwich Electricity Co, Ltd., whose 
undertaking has been transferred to the Oorporation, on 
Saturday presented each employé with a sum of money in recogni- 
tion of their efforts to make the concern a success. · 


Newcastle-on-Tyne,—At the last meeting of the Tram- 
ways Committee the question of the cost of electricity for street- 
lighting purposes was mentioned, it being stated that if the cost 
could be reduced the Watch Committee would probably light the 
remainder of the tramway routes and the streets in the heart of the 
city with electricity instead of gas. A small committee was 
appointed to go into the matter. 


Pudsey.—4A number of ratepayers have requisitioned the 
Mayor to call a public meeting to consider the electric lighting 
proposals. The Mayor has refused the request, pointing out that, 
as a prov. order has been obtained, he cannot accede to the request. 


Pwllheli.—The Public Works Committee has reported 
to the T.C. that the gas company has decided to take over the 
electric lighting prov. order granted to the Council in 1900. The 
company has agreed to reimburse the Corporation the cost of 
obtaining the order, and to supply public lighting at 4d. per unit, 
private lighting at 6d., and powerat 24d. If the undertaking should 
realise a net profit of 74 per cent., the charges ате to be abated, and 
any sum above 7 cent. is to be divisible. The company suggested 
that the periods at which the Council should have the option of 

urchasing the undertaking should be 15, 25, 35 or 42 years. The 
ouncil has agreed to the suggested alterations. 


Reigate.— The T.C. has adopted a flat rate of 54d. per 
unit to consumers using at least £100 worth of energy per annum. 


Ross.—The U.D.C. has decided to discontinue the use 
of electricity for street lighting unless better terms are quoted by 
the Electric Light and Power Оо. The terms asked are :—£19 108. 
per annum for enclosed arc lamps; open type arcs, £16 10s. 
per annum, based on 1,960 hours’ 5 a year. If this is in 
excess of the hours required, energy will be supplied by meter at 
7d. per unit. The charges include trimming and connecting the 
lamps to the mains. 


Sevenoaks.— It is anticipated that the Electric Power 
Distribution Co. will agree to band over the prov. order to a syn- 
dicate who will provide & supply within the next 12 months. 


Shanghai.— The price per unit for incandescent lighting 
is 14 tael cents, Electricity for working motors is supplied at a 
fixed rate of 9 tael cents per unit for any motor of { в.н.р. and 
over. For motors of less power the price will be 14 tael cente per 
unit. Both rates are subject to discounts for large monthly con- 
d. tion. A tael cent may be roughly taken as equal to one pice 
#4.). 


Shipley.—On February 25th а L.G.B. inquiry was held 
into the application of the U. D. O. for a loan of ,000 for the 
purpose of electricity supply. A loan of £22,000 had been previoualy 
granted. The nt loan required for steam dynamos, 
boilers, &c., £18,050 ; electric maine, meters, and motors, £15,422 ; 
street lighting, £3,760; offices, £1,500; engineering and other 
expenses, £2,395; contingencies, £3,873. It was explained that 
the increased demand for power for tramway purposes necessitated 
the extensions, There was no opposition. | 


oo Worcestershire and East Denbighshire. 
—The Bill which is being introduced this session for the authorisa- 
tion of an electrical power distribution scheme in the above-named 
counties, provides for the érection of three generating stations, at 
Cefn Mawr, Wellington and Stourport. These districts are well 
supplied with coal and water, and with railway facilities. There are 
31 local authorities in the area in question, of which only seven have 
electricity works; eight others have prov. orders, which are lying 
idle. The latter, with the remaining 16 authorities, are likely to be 
customers for energy in bulk. The region is ill-served with tram- 
ways at present, but when electrica] energy is readily available, 
doubtless great developments in this direction may be expected. 
There are nearly 200 coal mines in the area and 27 metalliferous 
mines, which are likely to call for large supplies, and there are 1,650 
mills and factories, as well as ironworks, &с. The total area con- 
cerned comprises nearly 14 million acres, witha population of three- 
quarters of & million. In the title of the Bill,in our last issue 
(p. 347), Derbyshire was, by a clerical error, substituted for 
Denbighshire. 


Sittingbourne,—The U.D.C. has signed an agreement 
with the Kent Electrical Power Syndicate for the establishment of 
electric light works for the town. Tbe Council is to have the 
option of purchase at the end of 21 years, and will support the 
company's application for a prov. order. The neighbouring Council 
at Milton has given its support on similar conditions. 


South Wales.—The South Wales E.P.D. Co. have 
leased from Messrs. Guest, Keen & Nettlefolds, Ltd., a site 
adjoining tbe G.W. Railway at Cwmbran, and immediatelv opposite 
the Patent Nut and Bolt Co.'s works. On this ground they are 
now erecting, as a stop-gap, one of their permanent stations. The 
Cwmbran station will eventually contain some 75,000 н.р., and in 
the near future at least 15,000 н.р. will be required; but to build 
and equip even such a station as the smaller of the two would take 
18 months or two years, and the company have so many inquiries, 
ppplioationg'and oontracta for power jn thie Area that neither they 
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пог their consumers сап afford to wait. The company therefore are 
erecting a semi-permanent generating station at Cwmbran to hold 
some 2,250 н.р. of electrical plant, and this will be at work and 
ready to supply current in June next. 


Staffordshire.—The following local authorities have 
decided to oppose the Bill of the North-Western Electricity Co. :— 
Biddulph U. D. C,, to secure protective clauses; Stafford T. C.; 
Stone U. D. C.; Stoke-on-Trent T. C. 


Tipton.—At the meeting of the Council last week 
a letter was read from Messrs. Hill, Dickenson & Co, stating that 
their clients, the Midland Electric Corporation, could not in any 
way recognise tho award of Major Cardew so far as it dealt with 
the construction of the agreement which was not before the 
arbitrator to decide, and that they were taking the matter up with the 
arbitrator. The clerk was empowered to write to the Midland 
Electric Corporation calling upon them to carry out the terms 
of their agreement with the Council, dated June 24th, 1898. 


Todmorden.—The T.C. on February 25th decided to 
apply to the L. G. R for a loan of £21,274 for capital expenditure 
for electric light and power, and to ask the B. of T. for an exten- 
sion of time in which to carry out the work allowed by the E.L. 
Order of 1901. 


Walmer.—At a special meeting on Wednesday the T.C. 
resolved to give their consent to the application of the Kent Electric 
Lighting Co. for powers to supply in the district, including Deal. 


Watford.—A loan of £2,000 has been applied for by the 
U.D.C. for electricity purposes. 


West Bromwich.—The Council is erecting 12 lamps in 
High Street, six to have incandescent gas burners and six to be 
electrically lighted, in order to demonstrate the relative efficiencies 
of the two systems. 


Worcester.—The Electricity Committee has recom- 
mended the T.C. to expend £550 in purchasing the 43 installations 
in the city belonging to the National Electric Wiring Co. 

The Corporation Electricity Committee reports that the electricity 
works, after meeting the interest on loans and sinking fund pay- 
mente, yielded a profit of £1,151 on the year's working. By the 
utilisation of water-power 58:6 of the energy has been generated, 
and the fuel bill shows a decrease of £572. 


ELECTRIO TRACTION NOTES. 


Croydon.—The Corporation has decided to extend the 
borough tramways from the present terminus at High Street, South 
Norwood, to the borough boundary at Penge, at a cost of £6,018. 
The estimate provides for constructing the track in a similar 
manner to tbat already laid, with this exception, that it is proposed 
to use Messrs. Hadfield’s manganese steel points and crossings, 
which are, the Tramways Committee says, undoubtedly the best in 
the market, being manufactured from a much tougher material than 
the ordinary cast-steel. They аге also curved to suit any required 
lead, making it possible to obtain an easy run for the car through 
the loops. 


Glasgow.—The Tramways Committee has just issued 
the half-yearly report for the period ending February 14th, 1903 :— 


1901.2. 1902.3. 
Revenue ee T £448,675 £452,476 
Passengers axe Vx T . 118,884,471 128,891,740 
Miles of double track .. ks А 203 68 


G. W. Railway.—The Wes/ern Mail says that the Great 
Western Railway Co. intend shortly spending a large amount of 
money in the improvement of their brauch line from Whitland to 
Cardigan by introducing electrical working, and an additional 
crossing station at Llaufyrnach. 


Isle of Thanet.—The Isle of Thanet Electric Tramways 
Co. was ordered at the Kent Assizes to pay £200 damages to Mre. 
Hedges, for personal injuries sustained through the alleged negligence 
of the company’s servants. . 


Kirkealdy.— The electric tramway scheme was in- 
augurated, on 28th ult. The tota! estimated cost for the lighting 
and tramways undertaking was £87,000. The lighting system 
(which was inaugurated in December last) is the tbree-wire con- 
tinuous current system, tbe current being supplied to consumers at 
а pressure of 230 volte. Up to the present. applications have been 
received for light and power from 47 consumers, totalling over 
3,000 8-c.P. lamps. The streets are lighted with 49 arc lamps. 
The tramway route extends a distance of 3 miles, and 24d. is 
the fare all the way,” while a 3d. system bas been adopted. At 
the generating station the boiler house contains three Stirling 
water-tube boilers. There are two 80-H P. engines, each with 
two shunt-wound balancer dynamos, each side being capable 
of developing 24 xw., and turee 250-н р. Browett-Lindley 
engines, each coupled direct to а 150-kw.  Laurence-Scott 
compound-wound dynamo, all the large sete being arranged 
for use either for lightiny or for traction. The smaller ones are 
two-crank compounds, and the Jarger ones tbree-crank compounds. 
The larger engines are of the enclosed, self-lubricating, side-by-side 
compound type, each developing 250 1.ң.Р. at 400 revolutions per 
minute with 190 lbs. steam pressure and exhausting into the atmo- 
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sphere. The consulting engineers for the scheme were Messrs. 
Kennedy & Jenkin, London. Ten cars will be used in the mean- 
time, although the car shed has accommodation for 15. At the 
opening ceremony tbree cars, tastefully decorated, were used, and 
throughout the evening the vehicles were run for public service, 
and were continually crowded. A cake and wine banquet was 
given in the Town Hall after the ceremony, and Provost Tait 
presided. ‘Success to the Undertaking ’’ was proposed by Provost 
Livingston, Dysart. Councillor Ferguson, convener of the Tram- 
way Committee, in acknowledging the toast, said they looked 
forward to making important extensions, and it would not be 
the blame of the Courcil if they did not carry the line as far as 
Leven on the one ‘hand, aud possibly Burntisland, or, at all 
events, Kinghorn, on the other. Other toasts followed. 


Laneaster.—4As the result of the report of Col. Yorke 
and Mr. Trotter, the T. C. last week decided to extend the loop on 
the steepest portion of the gradient in Bowerham Road, which is 1 
in 12, a distance of about 150 yds., from the Park Hotel to Bower- 
bam School. The desire for an accelerated service has prompted 
the engineer to recommend the Committee to lay double lines at 
other points. 


London.—CaxsERwELL.—The Borough Council last 
week declined to give the London County Council a general sanc- 
tion to disturb the roads in connection with the electrification of 
tbe tramways, but expressed willingness to consider any scheme 
that the L.C.C.'s engineers might submit for consideration. The 
borough engineer was authorised to obtain expert evidence as to 
the present condition of the wood paving in the main roads where 
the existing levels were likely to be disturbed by the tramway 
operations. 


Manchester Southern Scheme,—An arrangement of 
some importance has been made provisionally between the pro- 
moters of the Manchester Southern Tiamways Bill and the Cor- 
porat ions of Manchester, Salford and Eccles. In the event of thia 
Bill passing, the Eccles Corporation is to have transferred to it all 
the powers conferred, so far as the same relate to tramlines in 
Barton Road and Peel Green Road, within the borough, on pay- 
ment to the prcmoters of the agreed expenses per mile of single 
track in respect of the whole length of track within the borough. 
Salford is to have a lease of the tramways when constructed, but if 
the Salford Corporation fails to accept the lease within a given 
time, the right is transferred to Manchester. Manchester will also 
take over the powers of this Bill, so far as Eccles is concerned, in 
case the Eccles Corporation should decline to do so. 

The Salford Tramways Committee has been requested by Eccles 
to proceed at once with the proposed circular route of tramways 
from Eccles railway bridge to Monton and Winton. 


Melbourne.—We read in the Melbourne Age that an 
electrical expert, representing an American company, bad a consul- 
tation with the Minister of Railways on January 2186 on the ques- 
tion of substituting electricity for steam as the motive power on 
the suburban railways. The expert added that the company which 
he represented would be prepared to undertake the electrical equip- 
ment of the suburban system at little more thau half the amount of 
Mr. Rennick's estimates, and to take Goverament debentures in 
pay ment. 


Morecambe.—The T.C. has invited the B. E. T. Co. to 


submit proposals for taking over the tramways, and converting 
to electric traction. 


Neweastle-on-Tyne.— At a meeting of the Tramways 
Committee on 26th ult., tbe question of redemption was again con- 
sidered. The cnairma :, Mr. W. Cail, moved the adoption of the 
recommendation of the General Purposes Committee, which 
suggested that £21,000 should be set aside out of the profits as an 
accumulative fund. Mr. Gillespie, the vice-chairmav, seconded. 
Alderman Baxter Ellis proposed as an amendment that only £15,000 
should be so set aside. He said that this attempt to take up all the 
profits of the system was a blow at municipalisation which he was 
sure the Council and the people of Newcastie would never sanction. 
They were already redeeming the capital at the rate of £23,000 per 
annum and to add to this £21,000 out of the profits made £44,000 
per year, which was unfair, seeing they were already providing for 
all necessary repairs out of income. Mr. Adams seconded the 
amendment, which was carried. 


Portsdown and Horndean.—[n very unpropitions 
weather this liue, which has been constructed by the Provincial 
Tramways Co., was opened on Monday. More than 100 persons 
accepted the invitation of Mr. A. W. White, J.P. (manager) to be 
present at the trial rua. Five cars made the journey from Cosham, 
over Portsdown Hill aud vid the village of Purbrook and Waterloo 
to Horndean, the journey being completed in about 35 minutes. 
On the return run а halt was made at Purbrook to inspect the trans- 
former station. The electric power is transmitted from the 
Portsmouth Corporation generating station, on the three-phase 
system, at 5,000 volts, to Purbrook, a distance of 6] miles. The 
mains are laid in duplicate, and atrauged with discounecting boxes 
at half-mile intervals. Tue Purbrook station plant consists of two 
motor-generators, each of 200 kw. Неге the current ia reduced 
and put on the liae at a pressure of 550 volts. The motor-generators, 
as weil as the whole equipment of the line, were supplied by 
Messrs. Dick, Kerr & Co., the contractors; Mr. John Glen was the 
consulting engineer, and Messrs. E. Rotter and T. Harrison Jones, 
thé electrical engineers for tbe line. At a luncheon which followed, 
Mr. White expressed a hope that the time was.not far distant when 
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the line would be extended to Petersfield. Mr. G. S. Lancaster, 
J.P., one of the leading residents at Waterloo, presented Mr. White 
with a pair of binoculars and a framed address. 


River Plate.—The Review states that the La Plata and 
Ensenada Tramway Co. have made all arrangements for converting 
two of their lines to electric traction. These will be the ones to the 
Tribunals and to Ensenada. The cost of conversion will be about 
£15,000. 


Shipley. — The .U.D.C. has appointed Mr. Wm. 
Illingworth, of Bradford, as its engineer to superintend the con- 
struction of the Shipley sections of the Mid-Yorksbire electric 
tramways. 


Tipton.— The U.D.C. have called upon the Tram- 
way Co. to complete their line as far as Dudley Port station, and to 
open it for traffic as quickly as possible. 


TELEGRAPH AND TELEPHONE NOTES. 


New Cable Ships.—By the invitation of the chairman, 
Sir Joha Wolfe Barry, aud the directora of the Eastern Extension 
Telegraph Co, two new cable ships, which are lying off Gravesend, 
were, on Saturday, inspected by a party of gentlemen, including 
the Lord Mayor (Sir Marcus Samuel), Sir A. J. Leppoc Cappel, Sit 
J. L. Mackay. Sir J. Anderson, Sir John Denison-Pender, Sir W. Н. 
Preece, Sir John Cockburn, the Hon. A. Dobson, Mr. Allerdale 
Grainger, Mr. R. B. Martin, M.P., Mr. F. A. Bevan, Mr. H. S. J. 
Maas, Dr. Alexander Muirhead, Mr. F. E. Hesse, and Mr. W. R. 
Lyne. The two vessels are named Patrol and Restorer, aud are 
practically sister ships, being 377 ft. long over all (340 ft. on the 
water-line), 44 ft. broad, and 30} ft. deep, moulded, with a gross 
tonnage of about 3,500. Both are steel, twin-screw, spar-deck 
steamers, fitted with two sete of triple expansion engines, develop- 
ing 4,500 І.н.р., which can drive them at a speed of about 15 knots, 
with а coal consumption of about 65 tons per 24 hours. The Patrol 
was built and engined by Messrs. Wigham, Richardson & Co., of 
Newcastle-on-Tyne, while the Restorer was built at Elswick, though 
her engines were supplied by the Wallsend Slipway and Engineer- 
ing Co. Intended rather for cable-repairing than for cable-laying, 
both are provided with the roomy accommodation desirable in 
ships in which men have to live for considerable periods. Each 
has four cable tanks, which can hold 426 nauts of intermediate or 
791 nauts of deep-sea cable, and is fitted with specially powerful 
gear, by Messrs. Johnson & Phillips, of the most approved and recent 
type, for picking up and paying out cable, together with a com- 

lete installation of instruments for testing and localising faulte. 
ch, moreover, has a set of apparatus for wireless telegraphy on 
the Lodee-Muirhead system, which differs in many important 
respects from that of Marconi ; for example, it employs a coherer, 
which“ decoheres itself automatically, consisting of a small steel 
disc, which revolves against a globule of mercury covered with 
mineral oil, and the signals received are printed in the form of a 
continuous wavy line by the aid of a moditied siphon recorder, 
instead of appearing in the dots and dashes of the Morae recorder. 
The Patrol, in the tirst instance, will be stationed at Singapore and 
the Restorer at Adelaide; avd both sail with their tanks fully loaded, 
partly with spare cable, to be stored at the places just mentioned 
for the company’s own use, and partly with cable wuich tbe com- 
pany, iu face of keen German and French competition, has obtained 
the contract to lay for the Netherlands Goverument between 
Balikpapan in Dutch Borneo and Kwandang and Menado in the 
island of Celebes—a length of about 650 miles.— Times. 


The Pacific Cable, —The general manager of the Pacific 
Cable Board has issued a wall card for the information of the 
public who wi-h to use tbe Imperial route to Australia, &c. Mes- 
варез will be accepted at any Postal Telegraph Office, ог at the 
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offices of the Anglo-American Telegraph, the Commercial Cable, 


Direct U.S. Cables, and Western Union Tclegraph Companies. 


The Telegraph Service.—In the House of Commons, 
on the 2nd inst. Mr. Henniker Heaton asked the Postmaster- 
General whether his attention had been directed to the Parliamentary 
return just issued, from which it appeared that there was a loss, 
including interest on telegraph loans, of nearly one million sterling 
on the telegraph business last year; and whether he would now 
consider the advieability of appointing a committee of business 
men to inquire into the cause of this loss on the telegraph service 
of the couatry. Mr. Austen Chamberlain, in reply, said that the 
loss was made up of £651,880, the balance of expenditure over 
receipta for the year, and £293,860, the interest of the telegraph 
capital expenditure of £10,567,644. He did not think any useful 
purpose would be served by the appointment of a committee of 
inquiry. Тһе publie, through its members in tbe House, had 
preferred to get a return for its money in the shape of greater 
facilities rather than ia revenue. There had been a loss accordingly. 


The Telegraph Wire Export Trade.—.January proved 
to be a very quiet month as regards the exporta of telegraph cables 
and ap tus connected therewith. The shipments attaining a 
total TT only £91,077, as contrasted with £106,591 in December 
last and £586,285 in January, 1902. | „ a 
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Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED, 

Letakia-Cyprus “+ . oe ee ee .. June 20, 1899 . . 
Trinidad-Demerara No. .. os ә . Aug. 27, 1900 A 
Dominica- Martinique oe ee .. May 7, 1902 
St. Lucia-Martinique .. - oe za .. May 7, 1902 
Guadeloupe-Martinique we T T May 7, 1902 . 
8t. Lucia-St. Vincent .. 25 T se .. Nov. 18, 1902 
Martinique-Puerto Plata * .. July 10, 1903 
Guantanamo- Mole St. Nicholas . Aug. 4, 1902 


Cayenne-Pinheiros S XS ee ee 
Reissi-Issa-Reissi- Yemani 

Cadiz-Teneriff - 

St. Jacques-Haiiphong.., ps ne 
Jamaica-Colon .. ur Еж ee 
Sitoebondo-Bandjermasin : 
Saramaribo-Cayenne .. 


LANDLINES :— 


Route to Tientsin and Taku ría Helanipo .. June 18, 1900 "s 
Communication with Honduras-Central America Feb. 26, 1903 


It is reported that the French trans-Atlantic cable has broken. The Brest 
cable ship, .tdiniral Caubet, has been despatched from Calais to effect repairs. 


Aug. 13, 1902 .. = 
© Oct. 22, 1903. .. E 

. Nov. 8, 1901 : 

.. Jan. 3. 1903 
.. Dec. 31, 1992 

ee Jan. 26, 1908 
. Feb. 23, 1503 


. Feb, 28, 


Wireless Telegraphy. — The Marconi Wireless Tele- 
graph Co. of Canada has just been formed in Montreal witha 
capital of £1,000,000. 

A contemporary states that the cable steamer Mirror, belonging 
to the Eastern Telegraph Co., left Plymouth a few days ago 
for the Bay of Biscay to carry out a series of experiments in 
wireless telegraphy on Mr. Maskelyne's new sys'em. 

On Monday last Prof. J. A. Fleming delivered the first of four 
lectures on “ Hertzian Wave Telegraphy," at the Society of Arts. 

The Daily Chronicle saya that Sir Oliver Lodge and Dr. 
Alexander Muirhead have been conducting expcriments with their 
invention in Kent, one pole being erected at Elmer's End, the 
other at Downe. The tests have been of a very severe character, 
but the results are said to be admirable. А few days ago this 
system was temporarily erected for tests at points near Holyhead 
and Howth. God save the King” was the message that passed 
hundreds of times between the poles. A Cunarder, however, 
happened to intercept the loyal sentiment, much to the surprise of 
the operators at Holyhead, who could not understand the delay, and 
promptly asked, What's the matter?” The Cunarder replied, 
"Can you take a message?” At this point, however, the liner 
ceased to trouble the operators. ° 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 14th. Twelve double-deck tramcars, 
See “Official Notices" February 27th. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See Official Notices February 13th. 


Battersea.—March 10th. One 800—350-KW. steam 
dynamo, &c. Вее “ Official Notices“ February 20th. 


Bilston.—March 16th. Wiring and fittings for publie 
buildings. See Official Notices“ February 20th. 


Blackburn.— March 23rd. Stores, incandescent lamps, 
meters, cables, arc lamp carbons, joint boxes, switches, fittings, &c., 
for 12 months. See Official Notices” to-day. 


Brighton.—March 9th. Feeder, distribnting and tele- 
phone cables. See Official Notices February 27th. 


Bury.— March 6th. Traction switchboard 
accessories. See Official Notices February 20th. 


Darlington.— March 20th. Eight double-deck and eight 
single-deck tramcars, with equipment. See “Official Notices“ 
February 27th. 


Edinburgh.—March 16th. Telephone installation at 
Clinton Mains Hospital. See "Official Notices” February 27th. 


and 


France.—The Municipal Authorities of Dax (Landes) 
are at present inviting proposals for the electric lighting of the 
town. 


Grimsby.—March 10th. The School Board wants 
tenders for the wiring and the supply of fittings, and 14-H P. motor 
for the Wintringham Higher Grade School, Eleanor Street, 
Grimsby. Specification from Mr. W. A. Vignoles, borough elec- 
trical engineer (one guinea.) 


Heck mondwike.— March 20th. 
rator with piping; feeder and connectious. 
to-day. 

Hornsey.— March 16th. 

“ Official Notices " February 27th, 


Hungary.—March 15th. Tenders are being invited 
until the 15th inst. by the municipal authorities of Raab for the 
establishment of a central electric lighting station in the town, 


200-KW. steam gene- 
See Official Notices“ 


Cables and stores. See 
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L.C.C. — March 17th. 200 tramcars, complete with 
trucks, motors, controllers, ёо. (100 bogie and 100 single truck). 
See Official Notices" February 20th. 

L.C.C.—March 24th. Traction switchboards to be 
erected at Deptford. See Official Notices” February 27th. 


Manchester.—March 9th. The Tramways Committee 
wants tenders for tramway poles and rail bonds. 


Plymouth.—March 15th. Meters, transformers and 
cables. See “Official Notices " February 27th. 


Portsmouth.—March 6th. ^ Lancashire boilers, steel 
chimney, fan and engine for induced draught, piping, &c. See 
" Official Notices " February 20th. | 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., сап be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. | 

Rhyl.—March 16th. Carbons and meters. 
cial Notices" F'ebruary 27th. 


Salford.— March 14th. Cables, meters, fittings, car- 
bens, motors, conduite, stores, &>., for 12 months. See Official 
Notices" February 27th. 


Shipley.—March 16th. 
“ Official Notices" to-day. . 


Spain.—March 23rd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 23rd inst. for 
the supply of 40,000 porcelain insulators. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion Général 
de Correos y Telegrafos, Carretas, 10, Madrid. 


St. Pancras.—March 24th. 47 miles lead-covered and 
armoured cable. Bee ''Official Notices " to-day. 


Sunderland.— March 27th. Annual supply of LR. 
covered cables and stoneware casings; one fuel economiser. See 
Official Notices February 27th. 


Sunderland.—March 27th. Two Lancashire boilers. 
See “ Official Notices to-day. 


Swindon.—March 24th. Switches, incandescent lamps, 
boxes, &c., for adapting 90 street lamp columns for electric lighting. 
Bee Official Notices to-day. 


Watford.—About 2,500 tons (12 months’ supply) of coal 
for chain grate stokers. See ''Official Notices to-day. 

Wednesbury.— March 28th. Motor-generators, boosters, 
accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. See “Official Notices " February 27th. 


Wrexham.—March 21st. Stores, cables, joint boxes, 


&., meters, incandescent lamps, carbons, &. Bee Official 
Notices ” to-day. 


See “ Offi- 


CLOSED. 


Bury.—The tender of the Lancashire Dynamo and Motor 
Co. has been accepted for an automatic reversible booster for the 
tramway system. 


Cardiff.— For the supply of boilers, stokers, conveyors, 
superheaters, &c,, for the electricity works :— 


Boilers. Equipment. 

Adamson, D. " s. 25 ee n» £8,215 = 

Anderson & Bons .. .. ,, .. „ BEI £8,145 
Davy Bros. MEN Дю. хаз үн .. € 8,200 8815 
Danks & Co. is de iia T" vs ee 2,432 3,205 
Holdsworth & Sons 5и xs f 8,135 8,806 
Musgrave & Sons .. . (accepted) 2,987 8,151 
Thompson & Co. гъ - si A .. 02,295 8,275 
'l'inkers, Ltd. is усә M as - es 3,190 == 

Tinker, Bhenton & Co. oe ee ee ae ee 2," 50 ad 

Yates & Thom x è eu s 4,818 8,311 


Cleckheaton.—Messrs. I. 
heaton, are to supply two boilers for the U.D.C.'s electricity works. 


Exeter.—The T.C. has accepted the tender of Messrs. 
Siemens & Co., for the supply of main feeder cables and conduits at 
£2,450. 


Hammersmith.—The B.C. on February 25th accepted 
the tender of the Valvoline Oil Co. for the supply of lubricating 
oil to the E.L. works. 


Huddersfield.— The Tramways Committee has decided 
to equip all of its rolling stock with the Westinghouse-Newell 
magnetic brake. The tramways manager, Mr. H. N. Thomas, 
presented a report on the working of these brakes after having had 
about ten months’ experience of their use on some of the Hudders- 
field cars. All the hand slipper brakes are to be removed. 


Hull.— The Corporation E. IL. Committee on February 
26th accepted the tender of Messrs. Hewitt & Kellett, of Bradford, 
for the supply cf two Lancashire boilers at £1,039; and that of 
Messrs. Goodbrand & Co., of Bradford, for an ecouomiser at £1,664. 


Islington.—The Brush Electrical Engineering Co.'stender 
for incandesoent lamps for all sizes between 8 and 92-C. p. has been 
accepted by the Council, 


Traction storage battery. See 


Kensington and Notting Hill.—Messrs. C. A. Parsons 
and Co. have secured the order from the Kensington and Notting 
Hill Electric Lighting Co., of Shepherd's Bush, London, W., for 
the supply of one 750-xw. steam turbine alternator, three-phase, 
5,000 volte, 45 periods, non-condensing type. 


Southampton. — For the supply of steam pipes and 
pumps at the electric light station :— 


Messrs. Aiton & Co., Willesden Junction (accepted) . 41.559 
Mr. Davis, Southampton. T€ vs „> se 1,635 
Mr. Vosper, Soutbampton iw. 74 1,950 


Southampton.—The T.C. has accepted the tenders of 
Mr. F. Osman for the construction of the Highfield and Old Porte- 
wood electric tramway routes at £2,387 and £2,231 respectively. 


Stoke-on-Trent.—On the recommendation of the Cor- 
poration Electricity Committee, the T.C. on February 26th accepted 
the following tenders:—Mr. John Bagnall, erection of chimney, ` 
£937; Messrs. Dick, Kerr & Co., Ltd., steam dynamos, £2,631; 
Messrs. Meldrum & Co., refuse destructors, economers, and boilers, 
£6,900; Messrs. W. H. Bailey, pumps, £320; Messrs. Mavor and 
Coulson, balancer, £134; Mr. Geo. Fletcher, conveyor, £133; 
Messrs. Mavor & Coulson, reversible boosters, £165; Messrs. 
Crompton & Co., switchboard, £598; Tudor Accua.ulator Co., Ltd., 
battery, £792; Callender's Cable and Construction Co., Ltd., street 
mains, £4,893; Mr. С. A. Musker, travelling crane, £95; Mesers, 
Dempster, Moore & Co., workshop machinery and motor, £168 15s. 


Watford.—The U.D.C. has accepted the tender of the 
Paterson Engineering Co., Ltd., for the supply of a Paterson coa- 
densation water purifier to the electric light works at £185, and that 
of Mr. Pratt for glased piping at 8d. per yard. 


Wimbledon.—The U.D.C. on February 25th accepted 
the tender of Messrs. Ferranti, Ltd., for the extensicn of the high- 
tension switchboard at the electricity works at £1,560. 


FORTHCOMING EVENTS. 


Friday, March 6th.—At 7.15 p.m. Institution of Electrical Engi- 
neers (Manchester) Annual Dinner at Grand Hotel. 
At 7.45 p.m. B. E. T. Club Grand Bohemian Concert at 
the Freemasons’ Tavern, Gt. Queen Street, High 
Holborn, W. C. 
At 8 p.m. Junior Institution of Engineers. Paper on 
8 tical Notes on the Use and Maintenance of 
Electric Motors for Factory Work," by W. T. George. 
Saturday, March 7th.—At 7.30 p.m. Glasgow Technical College 
Scientific Society. J. Menmuir on Low Pressure 
Switch Gear.” 
Monday, March 9th.—At 8 p.m. Institute of Marine Engineers. 
Paper on “Cylindrical Maltitubular Boilers,” by 
E. Nicholl. 
At 8 p.m.—Society of Arts. Cantor Lecture II. by Prof. 
J. A. Fleming on “Hertzian Wave Telegraphy in 
Theory and Practice.” 
Tuesday, March 10th.—At 8 p.m. Institution of Electrical Engi- 
neers (Glasgow Section) Glesgow Royal Infirmary. 
Visit to the new Electrical Pavilion, and Demon- 
stration by Dr. John MacIntyre. 
Wednesday, March 11th.—At 7.30 p.m. Institution of Electrical 
Eogineers (Birmingham). ' 
At 8 p.m. Association of Eugineers in-charge. 
Speed Engines," by W. Crawford. 
Thursday, March 12th.—Studente' Engineering and Metallurgical 
Society. Sheffield University. W. F. Mylan on 
* Accumulators.” 
At 2 p. m.— Institution of Electrical Engineers (Students’ 
Section) Visit to the Incandescent Electric Lamp 
Co.'s Brook Green Works, Hammersmith. 
At 8 p.m. Institution of Electrical Engineers. “ Distri- 
bution Losses іа Electric Supply Systems,” by A. D. 
Constable and E. Fawssett; aud an abstract of a 
paper read befcre the Glasgow Local Section, February 
10th, 1903, entitled, A Study of the Phenomenon of 
Resonance in Electric Circuits by the aid of Oscillo- 
grams," by M. B. Field. 


Saturday, March 14th.—7 to 11.30 p.m. Junior Institution of Engi- 
neers. Annual converaazione at the Westminster 
Palace Hotel. | 


" High 


Catalogue Copyright.—We are informed that on 
27th ult, the General Electric Co, obtained an order for a perpetual 
injunction restraining Messrs. A. Vandam & Co. and Vandam, 
Marsh & Co. from infringing their copyright catalogues; also for an 
inquiry as to damages and costs. Tho defendants consented to the 
order. 
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BARNSTAPLE ELECTRICITY WORKS. 


THE Town Council of Barnstaple obtained a provisional 
order for electric lighting some four years ago, but opinion 
was not unanimous in favour of the enterprise, and nothing 
was done until 1901, when Mr. W. H. Trentham was 
appointed consulting engineer. Mr. Trentham's report was 
submitted and approved, and in the same year the sanction 
of the L.G.B. was obtained for an outlay of £21,600, of 
which £18,000 has been spent. Building operations were 
begun in May last. The station comprises offices &с., 
engine room, boiler house and battery room. The chimney 
is 80 ft. high. and 6 ft. square at the top. The engine room 
is well lighted from the roof, and the walls are lined with 
white glazed bricks and cement. Three generating sets are 


The switchboard was built by the Newton Electrical 
Works, and includes 10 panels of enamelled slate, fitted with 
the usual switch-gear, circuit-breakers, &c.; it is carried 
on a platform 6 ft. above floor level. 

A 5-ton travelling crane made by the Chatteris Engineer- 
ing Co., Cambridge, traverses tae engine room. 

The boiler house contains three Babcock & Wilcox boilers, 
each having a heating surface of 1,570 sq. ft. and equipped 
with superheaters, A Green economiser of 120 tubes is 
provided. The boilers are fed by means of a Hall compound 
steam pump, with injectors as a stand-by. There is a large 
storage tank in the boiler house. An abundant supply of 
water is derived from the Town Mills. 

The cables are of Ње Dialite type, supplied and laid by the 
St. Helen’s Cable Co., Ltd., of Warrington ; there are three 
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installed, occupying half the available space; each set 
consists of a Reavell high-speed vertical enclosed three-crank 
compound engine coupled direct to a dynamo of 125 Kw., made 
by the Newton Electrical Works, Taunton, who supplied the 
engines also, The engines are of the central-valve type, the 
valves being operated from a point on the connecting rod ; 
the latter splashes into а bath of oil and water at the bottom 
of the crank chamber at every revolution. A condensing 
plant made by Messrs. Cole, Marchent & Morley, with 
Edwards air pumps, is provided. The dynamos work at 
500 volte, 450 revolutions per minute; the fields are six- 
polar, and the armatures are of the slotted-drum type. A 
booster-balancer consisting of four machines coupled 
together, of the two-pole over-type, has been supplied by the 
Newton Electrical Works. 

The battery consiste of 240 cells made by Messrs. 
Ashmore, Benson, Pease & Co., Ltd., arranged in three 
tiers, and is capable of dealing with the whole of the light 
load. 


feeders, and special street lighting cables in addition to the 
ordinary distributors. The cables are laid on the solid 
system, in wooden troughs filled up with bitumen. The 
supply pressure is 280 volta for lighting, and 230 or 460 
volts for power. 

Street lighting is carried out with arc lamps supplied by 
the New Century Arc Light Co. and the Davey Arc Light 
Co., replaced by glow lamps at 11 p.m. The Nernst lamp 
із also to be used for street lighting. 

Over 100 installations are being connected, representing 
4,000 8-c.P. lamps; the Corporation is having all the munsi 
cipal buildings wired, and the Market is to be lighted with 
18 arc lamps. s 

The work has been carried out under the supervision of 


the consulting engineer, Mr. W. Н. Trentham, to whom we 


are indebted for the photograph reproduced herewith. Mr. 
J. W. Hadfield represented Mr. Trentham during the erec- 
tion of the works, and has been appointed residen* engineer 


and manager. 
G 
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! ELECTRIC CRANE 
INSTALLATION AT THE MANCHESTER 
SHIP CANAL СОВ DOCKS. 


WHEN the advantages of electricity as a motive power for 
operating cranes of all kinds are considered, it is somewhat 
surprising that authorities controlling the various ports in 


Fie. 1. 


the United Kingdom have not made more extensive use of 
them. Facilities for the rapid loading and unloadiug of 
&hips at the Docks are an absolute necessity, and the absence 
of these facilities is undoubtedly one of the causes respon- 
sible for the decadence of certain porta that once held 
premier positions. A dock equipment should be as 
thoroughly up to date as the equipment of any manufactur- 
ing concern. 

— The Manchester Ship Canal Co., fully appreciating the 
many advantages of electricity for this purpose, decided 
some 18 months ago to adopt electricity as a motive power 
for the cranes at their No. 8 Dock. The cranes since their 
installation have operated without a hitch, and have given 
entire satisfaction. 

There are 22 cranes in all, situated 
on the parapet of the warehouse roof ; 
of these 12 are portuble, lifting 30 cwt. 
at а radins of 42 ft., and are used for 
discharging cargo from vessels in the 
dock to the various floors. The re- 
maining 10 comprise three fixed cranes 
lifting 30 cwt. at a radius of 16 ft., 
and seven fixed cranes lifting 10 cwt. 
at a radius of 16 ft. These are fixed 
on the land side of the warehouse, 
and are uged for loading on to trucks, 
wagons, &c. The cranes. were built 
by Messrs. G. Russell & Co., Motherwell, 
N.B., aud all three types are similar in 
general design. 

The portable cranes are mounted on 
carriages, constructed of mild steel 
joists and provided with four cast- 
steel rail wheels of 13 ft. 33 in. gauge. 
The crane post is bedded in a heavy) 
cast-iron sole plate fixed to the 
carriage. In the cae of the fixed 
cranes the sole plate is secured upon 
the parapet of the warehouse by 
substantial foundation bolts. The 
rotating frame carrying the motors 
and gearing is constructed of mild 
steel, and is suspended upon the post. The jib and 
tie rods are braced together, and are bolted to the 
framing. The electrical equipments were supplied by the 
British Thomson-Houston Co., Ltd., Rugby, the motors, 
controllers, &c., being of their well-known standard type 
for crane work. The hoisting motor for the 30-cwt. cranes 
is of the СЕ, 58 type, rated at 28 н.р. at 355 r.p.m. on 
500 volts, and is gearcd direct to the hoisting barrel by 
eingle-reduction machine-cut spur gear. a 


. The barrel is 24 in. in diameter, and the lift is taken 
upon a single wire rope. The speed of hoisting with the 
fall load was specified to be 200 ft. per minute, the range of 
lift being 75 ft. A strap brake is provided, operating upon 
a brake wheel, which is keyed upon the barrel shaft. The 
brake is applied by means оѓ а weight, so that normally the 
brake is on; this weight is raised by an electro-magnet, 
which is in series with the motor, 80 
that whenever current is switched on to 
the motors the weight is lifted and 
the brake released. "" 

In the event of the current failing 
through any cause, the pull of the 
magnet ceases, and the weight applies 
the brake, thus preventing the load. 
from falling. The brake may also be 
released by a foot-treadle, so that the 
load may be lowered by this means, 
no current .being used. i 

The hoisting motor for the 10-cwt. 
cranes is of the Thomson- Houston 
L.W.P. 5 type, rated at 11 H.P. 
525 r.p.m., 500 volts, and the gear- 
ing is arranged in а manner similar 
to that of the larger cranes. — : 

On trial the cranes were found to 
hoist the full load at from 210 to 
220 ft. per minute, and showed a 
remarkably high mechanical efficiency. 

The slewing gear is driven by a Thomson-Honston 
W.D. 5 type motor rated at 5 H.P. at 525 r.p.m. for the 
30-cwt. cranes and 3 н.р, at 660 r.p.m. for the 10-cwt. 
cranes. The gearing consists of a first reduction of worm 
gear and a second reduction of machine-cut spur gear. The 
worm is of steel, and the worm-wheel of phosphor bronze, 
machine cut, and enclosed in an oil bath. 

The slewing speeds specified were 200 ft. per minute at 
the jib-head for cranes of 42-ft. radius, and 100 ft. per 
minute for those of 16-ft. radius. The efficiency of the gear, 
and the advantages of the method adopted of suspending the 
whole rotating load upon the top of tbe post, are well shown 
by the fact that the actual test speeds with full loud were 


Fig. 2. 


abont 500 ft. per minute and 220 ft. per minute 
tively, the motor in each case running at double its full-load 
speed. 
Pre controllers are of the R. 28 magnetic blow-out type, 
and are well adapted to the trying conditions under which 
they are working, where the circuit is broken a great number 
of times per day. | 

The motors, controllers, and gearing are entirely enclosed 
and protected by a timber house, provided with windows 
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"which command a perfect, view of the work upon which the 
-crane is engaged. An interesting feature in the design of 
these cranes is the means adopted to give the crane man a 
clear view ot the load, whatever the position of his jib may 
be. The post of the crane is placed near the parapet of the 
shed, and the house enclosing the crane gear is provided at 
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RorHESAY: COMBINATION BOGIE CARB. 


the front with two projecting wings, one at each side of the 
centre, which form platforms from which the crane is 
-operated. 

Tbe controllers are worked by hand wheels which are pro- 
vided in duplicate and coupled together, so that the crane 
may be operated from either side, that side being chosen 
from which the best view of the work in hand is obtained. 

A test was made recently on No. 4 crane, one of the 
portable type, which was unloading cotton. Four bales were 
lifted at a time, the average weight being 3,136 lbs. The 
height of life was 434 ft., average time taken 11:5 seconds, 
во that the speed of lift was 227 ft. per minute. The 
average lifting current was 38°5 
amperes; average voltage 510. То 
ensure accuracy a number of tests 
were made, the results of which 
corresponded very closely. The figures 
given above are the average results, 
and it will be seen that the overall 
efficiency works out at 82 per cent., 
ап unusually high figure. | 

The illustrations show the cranes 
on tbe warehouse roof, fig. 1 being a 
general view, and fig. 2 showing one of 
the portable cranes at work. 


ROTHESAY ELECTRIC 
TRAMWAYS. 


THE contract for the equipment of 
the Rothesay Electric Tramways, 
carried out by Messrs. Dick, Kerr 
aud Co., presents some points of in- 
terest, arising mainly from the unusual 
conditions which prevailed. The 
contract necessitated the complete dis- 
mantling, and re-erection in Rothesay, 
of the electrical plant which for some 
time operated the tramways on the 
original Springburn route of the 
Glasgow Corporation, and the supply 
of new electrical plant and auxiliary | 
machiaery. The contract also covered the construction of 
permanent way, and the supply and erection of overhead 
material. 
Bute, and is famous throughout Scotland as a watering 
place, large numbers of visitors crowding there during the 
summer months. The district is one in which electric 
tramways should prove a conspicuous success, and when the 


Rothesay is the principal town in the Isle of 


further proposed extensions are opened up the system will 
not only connect important districts together, but will give 
visitors an excellent opportunity of viewing the charming 
coast line that exists there. | 

Unusual difficulties prevailed in regard to the landing of 
material and plant at Rothesay, the only available landing 
pier being quite unprovided with ap- 
paratus for the hoisting of heavy goods ; 
it was not easy, for instance, to land 
cars, not so much on account of their 
weight as of their great length, which 
was in some cases over 43 ft. The 
cars and the plant were transhipped 
from Glasgow by means of barges, 
and were landed at Rothesay by 
cranes specially erected on the pier- 
head. 

The extent of the line at present is 
about 24 miles, and it connects Rothesay 
with Port Bannatyne. The extensions 
will be carried in the direction of Ettrick 
Bay and KilchattanBay. The gauge 
of the line is 3 ft. 6 in., and the rails 
are 60 ft. long, of heavy section, 
weighing 94 lbs. per yard and 97 at 
cross-overa, The soleplates are 10 in. 
by ё in. by 20 in. long. Cast-steel 
points with wrought-steel tongues 
are uaed, 3 ft. 6 in. long. The joints are bonded throughout 
with “Neptune” bonds. The gradients are not heavy, 
and the line, which is double-track throughout, runs almost 
entirely on the shore road. The overhead construction 
followa standard practice throughout ; a characteristic view 
is given on p. 404. 

The contract for the power house included the removal 
of the original power plant of the Springbarn station of the 
Glasgow Tramways, as mentioned above; in addition, & 
complete generating set was supplied, the dynamo being one 
of Messrs. Dick, Kerr & Co.'s standard machines, direct 
coupled to a Browett-Lindley engine. The latter is of the 


H 


| Rub + 

' ЯА: ) 

ае \ | 1 " 

d | E | е, | 

W "d ees | 
{9 к. ^ 5 * s 


A 
a 
a 


Rortarsay: 150-kw. GBNERAaTING Бют. 


vertical compound enclosed self-lubricating type, with 
oylinders 114 in. and 18 in. x 18-in. stroke, running at 
450 revolutions per minute. A view of the combined set is 
given herewith. The generator is of the compound-wound 
type, having a capacity of 150 Kw., and is in all respects 
in accordance with the standard practice adopted by Messrs. 
Dick, Kerr & Co., for their continuous current machinery. 
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The yoke is of cast-iron, with the four pole-pieces of lami- 
nated steel cast into the frame. The field spools аге of sheet- 
iron, with brass ends; the series and shunt windings- аге 
kept quite distinct from one another, thus avoiding the dis- 
turbance of both windings, should it be necessary to repair 
either the shunt or the series, The armature is of the drum- 


View oF Tramway Roots. 


wound type, the winding being carried in slots. The lami- 
nated core is carried on the special form of spider, which is 
a characteristic feature of the Dick, Kerr generator. 

A battery of accumulators has been provided, having a dis- 
charge capacity of 350 amperes forone hour. In conjunction 
with this, a reversible booster has been supplied, which con- 
sists of ashunt-wound motor direct coupled to а differentially- 
wound generator. The contract also included the supply of a 
new switchboard, which is of Dick, Kerr’s standard type. The 
re-arrangement of the plant necessarily called for a new 
range of steam and exhaust piping, the main exhaust pipes 
being constructed so as to permit of a surface condenser being 
connected in the future. The steam pipes are of lap-welded 
steel, with tees of cast-steel. The exhaust pipes are of 
xast- iron. 


The total length over-all of the open cars is 43 ft. 5 in., 
and the carrying capacity of each car is 50 passengers. The 
floor frames are built of teak, in combination with steel 
sections. The frame and the side posts are so arranged as. 
to permit storm cartains to slide in grooves between the 
poste. The seats are arranged transversely, and are composed 
of pitch-pine seat lathe, with teak backs, in end frames of 
malleable iron. The car bodies are mounted on Brill 
maximum traction trucks, with the pony wheel leading. 
These trucks have a wheel base of 4 ft., the diameter of the 
driving wheel being 30 in. and of the pony wheel 20 in. 
Tbe wheels are of chilled iron. 

The combination cars have also a carrying capacity of 50, 
and the total length overall is 42 ft. 6 in. The construction 
of these cars is in accordance with standard practice. It will 
be seen from the illustration that a portion of the саг is 
entirely enclosed ; the end platforms carry seats which are 
practically open, except in so far as protection is afforded by 
means of storm curtains. In some cases these combination 
cars are supplied with single trucks, but in the case of 
Rothesay, they are carried on double bogies. The trucks in 
this case again are of the Brill type. 

The electrical equipment for all the cars consists of two 
No. 25 B. motors, the controllers being of Dick, Kerr'& 
standard BDI, Form B. type. · This equipment is already 
well known, and needs no further description. 


боп African Notes. — Our S.A. correspondent 
writes :— 

Kimberley.— An unfortunate incident occurred here on January 
30th. A beautiful triumphal arch, which had been erected by De 
Beers and the Manicipality at great expense in honour of Mr. 
Chamberlain’s visit, was totally destroyed by fire, originating from 
the fusing of the wires arranged for illuminating it, only two hours 
before the right hon. gentleman's arrival. 

Lourengo Marques.—The Clan Mathesm arrived here at the end 
of January with the plaut for the electric tramways. By the same 
boat, Mr. Heather, the consulting engineer for the works, also 
arrived. | | 

Durban.—The demands of the tramway employés, to which we 
referred last week, being refused, they came out on strike. The 
department, however, was prepared, and a number of men had been 
secured and they, together with the heads of the department, inclading 
the borough engineer, electrical engineer, and several clerks, acted as 
drivers and conductors, and the rervice was continued without 
interruption. Tne strige is an unpopular one, and the borough 
engineer was loudly cheered by a large crowd which had assembled 
atthe Town Hall as he mounted a car to act as motorman. Таап 


interview, Mr. Fletcher, the borough engineer, stated that the 
demands of the men were equal to an advance from £15 to £20 per 
month. 
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The rolling-stock consists of 10 open cars, intended for 
summer traffic, and five combination cars, which can be 
Wed for winter work. The cars are in accordance with the 
Standard practice at Preston, and are shown in the accom- 
panying illustrations, 


Umtata, Сире Colony.—The Municipal Council is calling for 
tenders for the electric lighting and water supply of the towa. oo 

Johannesburg Telephones.—The telephone system here, as well as 
the telegraph, is undergoing a thorough reconstruction. It is 
proposed to lay the telephone wires anderground on the new 
system, and several call offices will be established in various centres 
of the town. 
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THE EDISON AUTOMOBILE BATTERY. 


By W. HIBBERT. 


Mr. H. E. Dick, who is associated with Mr. Edison, has 
been in London this week, and has with him specimens of 
the automobile accumulator, of which some account was 
given last week in the ELECTRICAL REVIEW. These speci- 
mens abundantly justify the impression made by the illus- 
trations, and afford some indication of the great trouble and 
expenditure which have been bestowed on the new cell. 
It is evident from the series of parts shown in all stages of 
manufacture, that elaborate machinery has been constructed 
for forming them, and that mechanical strength has been a 
main consideration in design. 

The cell shown weighed 18 lbs., and had a 200-watt 
capacity. It had not been in use as yet, but was apparent] 
in the state which precedes the introduction of the liquid. 
One wall had been cut away to allow all the parta to be seen. 
I must refer to the figure shown on p. 874 last week for the 
general aspect. Noticeable features are the small distance 
between the plates, and the compact arrangement in all other 

In external appearance it has one great advantage 
over the ordinary lead cells; the containing box, ш of 
nickelled steel, looks much stronger than the w or 
ebonite boxes commonly seen. 

Mr. Dick is very emphatic, as might be expected, as to 
Fa excellent qualities of the new cell. Т The iiid 5. 
ischarge in the accompanying figure indicate the basis o 
one good claim. The Innis coals diagram, from which the 
curves were copied, shows many points which do not 
appear here; it also includes curves of discharge at 75, 
125, 150 and 175 amperes, but as these come between those 
here given, the diagram is clearer without them and equally in- 
forming. The original sheet is signed by Mr. Edison himself, 
and may be assumed to represent a typical set of observations. 
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The striking feature is the very high ntage of the 
ampere-hour discharge at the bigher diclias. is The 
cell is normally rated at 25 amperes, and then gives about 
160 ampere-hours at a potential difference over 1 volt. 
When the discharge current is raised to eight times this 
normal value, the ampere-hours, with a continuous discharge 
down to 1 volt, are practically 125. Even then some of the 
missing quantity is to be obtained at a lower voltage. 

The significance of this is best, shown by plotting similar 
curves for lead cells. The curves in fig. 2 were obtained 
from Crompton-Howell cells many years ago. They 
show that at 11 amperes, the ampere-hours are 300, 
while at 60 amperes (5°5 times as rapid) they are 125. 
Although recent forms of cells differ in respect of their 
capacity at different rates, examination would show that no 
maker of cells would offer a cell giving 75 per cent. of its 
normal capacity (and practically 90 per cent. at lower 
voltage) at eight times its normal rate. In a well-known 
list, the ampere-hour figures for 7 hours’ and 2 hours’ 
discharge respectively are as 200 to 120. It appears, there- 
fore, that the cell has a great advantage in this respect. 
During discharge, the density of its liquid is not diminishing, 
but rather increasing. Hence the ability to call on a greater 
fraction of the available energy av a higher discharge rate. 

If it be legitimate to calculate the internal resistance from 
the difference in terminal pressure for various currents, it 
oomes out as varying from 0:001 to 0:002 ohm. 

J have frequently expressed a desire to hear exactly how 


cells. 


far local action would interfere with the working of Edison's 
cell. No degree of mechanical strength will avail if the 
mechanical supports are subject to an internal corrosion. 
Especially vil this be the case with plates so thin as those 
used by Edison. But Mr. Edison's publié declaration 
is repeated with additional emphasis by Mr. Dick. That 
gentleman declares that there is not a trace of it, even in 
the cells which have been made longest and have done the 
hardest work. As confirmation, Mr. Dick says that the 
discharge ampere-hour efficiency when 10 or 12 days 
intervene between charge and discharge is only 2 or 8 per 
cent. less than when discharge immediately follows charge. 
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Fic. 2.—CBoxPTON-HOWELL Сют, VABIOUS DISCHABGBS. 


Questioned about a 5,000 miles run, Mr. Dick says that 
they have already accomplished it. One reason why the 
runs have been shorter lies in the fact that very rough roads 
have been selected, and the automobile iteelf has given way. 

The quick fall in volta at the initial stage in the dis- 
charges of fig. 1 is due to a fictitious high voltage at the end 
of charge, very similar to that which is found with ordinary 


The general result of an examination of the cell is to 


remove some antecedent scepticism, and one feels that there 


is a serious competition to the lead cell not far away. The 
final decision will appear when the cells are offered to the 
public and get tried by the infinitely varied rough usage and 
nescience of the general public. A preliminary to that stage 
willbe reached when an adequate report has been made by 
outside authority. I understood Мг, Dick to say that this 
is being arranged for, and till then we must wait with such 
patience as we can command. 


NOTHS. 


Municipal Trading in Electrical Fittings.—The 
Bhefüeld Chamber of Commerce on February 25th received a 
deputation from the Electrical Contractors' Association relative to 
the powers sought by the Corporation to trade in electric light 
f &c. The deputation pointed out that the Corporation Bill 
would enable the E.L. Committee to oust all rival traders in the 
city and secure a monopoly in doing electrical work inside houses, 
and in supplying electric fittings of all descriptions. 'The Chamber 
intimated that the matter should have careful consideration. 


Institution of Electrical Engineers. —BIRMIN HA 
SEcTI0N.—We are informed that the discussion on Mr. A. M. 
Taylor's paper on Network Tests and Station Earthing," read last 
Wednesday week ata meeting of the Birmingham Local Section, 
was adjourned until March 25th. It will not, however, be possible 
to devote time at this meeting to more than a summary of. the dis- 
cussion, and those members who wish to add to the discussion are 
requested to send their contributions in writing to the honorary 
local secretary, the University, Birmingham, not later than March 
19th. They will then be sent to Mr. Taylor, who will communicate 
his reply to the whole discussion in abstract to the meeting on 
March 25th. Copies of the paper can still be obtained on applica- 
tion, and station and mains engineers outside the area of the Local 
Section are invited to take part in the discussion. 


Association of Engineers-in-Charge.—By the courtesy 
of the Bergmann Electrical Works, the last meeting of the Associa- 
tion of Engineers-in-Charge was held in the company’s showrooms 
at 11, Farringdon Avenue, Е.О. After a short lecture by Mr. Frank 
Broadbent, M. I. E. E., the technical instructor to the Association, in 
which the general features of continuous and three-phase motors 
were explained, the members were shown the various details of such 
motors, which had been opened up for their benefit. Continuous 
ənd alternating current motors were then shown in operation, 
together with controllers and starting switches. Mr. Kretchmer, 
the manager, and Mr. Andrew Stewart, the engineer to the company 
did everything possible to make the meeting both enjoyable:and 
profitable, — 
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Yorkshire College Engineering Society, —Оп Monday, 
February 23rd, Mr. A. Vennnl Coster, of Messrs. Crossley Bros., 
Manchester, read a paper before this Society on the Modern 
Development of the Gas Engine." The lecturer confined 'his 
remarks chiefly to large gas engines of 500 в.н.Р. and upwards, and 
alluded to tbe possibility of attaining 10,000 в.н.Р. He examined 
minutely tbe design, construction, and economy of gas engines; 
reviewed the cycle of operations, valves, pistons, compression 
chambers, sparking arrangements, gas and oil consumption, sizes 
and weights of various makes. Attention was drawn to the Equi- 
librium " device, by means of which load to the extent of 4,000 Ibs, 
is taken off the exhaust valve in a 12-ip. valve. The lecturer 
pointed out the accurate and sensitive governing of gas engines, and 
considered two double-cylinder inverted vertical engines, coupled 
together, giving an impulse every revolution, to be the ideal for 
dynamo driving. Particulars were given of а gas- producing plant, 
suitable for installations of 60 н.р. and upwards. A number of points 
in the paper were criticised and discussed. 


Speed of Electric Cars.—A conference of representa- 
tives of municipal corporations owning tramways was held on 
February 24th at the Westminster Palace Hotel, London, Bailie 
Paton, of Glasgow, presiding. It was resolved to ask the Board of 
Trade to again receive à deputation from the corporations 
with a view to getting the speed limit raised. The Board 
of Trade, on the former occasion, was asked to give the average 
speed, but declined to do so, and new proposals are to be made when 
the deputation waite upon the Board. 


Hydraulic v. Electric Power.—The chairman of the 
General Hydraulic Power Co. told his shareholders on Monday 
that ont of 5,000 machines added from time to time during the 
past 20 yeare, many became disconnected from various causes. 
* There was only one case in which an electric lift was substituted. 
Altogether the number of hydraulic lifts and cranes and other 
machinery installed was large, if not larger, than in any former 
year. Some shareholders had shown a considerable amount of 
uneasiness during the past year on the subject of electrical rivalry. 
From the very first the company's business had grown up steadily 
and constantly in tbe healtby atmosphere of competition. It was 
true that during the last ten years a new competitor had appeared 
in the shape of electricity, but that was not likely to become the 
company's chief opponent. In the United States, where electrical 
appliances had been so largely introduced, there was a decided 
reaction in favour of hydraulic lifts. The company's principal com- 
petitor was steam power on consumers’ premises. This applied to 
the larger customers, but they could obtain the company's power at 
rates which met that competition.” 


Royal Society.—Among the papers down. for reading 


yesterday afternoon were the following :— : 


* The Electrical Conductivity of Solutions at the Freezing Point 
of Water," by W. C. D. Whetman, F. R. S. 

* A Note оп а Form of Magnetic Detector for Hertzian Waves 
adapted for Quantitative Work," by Prof. J. A. Fleming, F. R. S. 

"On the Laws Governing Electric Discharges in Gases at Low 
Pressures ” (communicated by Prof. J. J. Thomson, F. R. S.), by 
W. В. Carr. 


The Electro-Harmonic Society.— The “ Ladies’ Night” 
concert, which took place last Friday evening, was generally 
considered by the crowded audience to be one of the best ever 
given for the edification of the gentler sex, both in point of variety 
and excellence of the programme. Mies Edith Serpell, Miss Ethel 
Bevans, and Mr. Franklin Clive, the two latter old friends of the 
Society, are to be congratulated, not only on the choice of songs, 
but upon the finished vocalisation displayed in the rendering of 
their respective contributions, tbe flexible, fresh, pure, and bird-like 
notes of the first-mentioned lady being simply delightful, while her 
distinct utterance was so perfect, that it might well offer an example 
to many better known vocalists. Dr. Byrd Page, too, who has so 
otten mystified the members of the Society, was in his very best 
form, and with several fresh and skilful tricks, in which he 
absolately revelled, carried wonderment at, and admiration for, 
his marvellously effective performances to a higher degreethan ever. 
The string orchestra, slightly increased for the occasion, with Mr. 
H. M. Higge at that beautiful keyboard instrument the “ Mustel 
organ," and Mr. lzard at the piano, played the “overture” and 
" Notturno” from Mendelssohn's “ Midsummer Night's Dream, 
that masterpiece of incidental music to Shakespeare's delightful 
comedy which the gifted composer wrote at the age of 16, in a 
manner which called forth most hearty and well-deserved applause. 
Mr. John Warren with bis Univereal Hat and his ventriloquial 
entertainment caused genuine and most diverting amusement, as did 
Mr. Frederic Dale in his humorous sketch “The New Century." 
Mention should aleo be made of Mr. Izard's pianoforte playing of 
а “ Berceuse " and Etude," by Chopin. From beginning to end tbe 
evening was highly enjoyable, notwithstanding the programme 
being brought to an abrupt conclusion owing, it was stated by Prof. 
John Perry, who occupied the chair, to the lateness of the hour. 


New Storage Cell.— We understand that a new lead 
accumulator possessing several features of great interest is about 
to be brought out. The plates are of the Planté type; only tive 
are required for capacities up to 250 ampere-hours—three negatives 
and two positives. А cell of thistype, rated at 120 ampere-hours 
and weighing 22 lbs., has been charged in less than an hour, and 
discharged in three hours, witu a remarkably high quantity effi- 
ciency. Moreover, two-thirds of the full oharge can be put in 
within a quarter of an hour. Naturally, the cell is primarily 
intended for use with automobiles. i 8 


t 


Institution of Civil Engineers.—At a meeting of the 
above Institution held on Tuesday, February 24th,& paper waa 
read by Mr. G. F. Zimmer, A. M. I. C. E., on the Mechanical 
Handling of Material.“ At the present day there is no need to 
emphasise the importance of a thorough appreciation of the above 
subject, and the lecturer estimated that the saving of one mau's 
wage warranted au outlay of roughly £1,000 in machinery. The 
lecturer dealt only with appliances for delivering material in & 
continuous stream, and classed them under the headings (1) For 
lifting from one level to another, or elevators; (2) For moving 
material horizontally, or conveyors; (3) Appliances which com- 
bined these operations. Grain elevators were usually vertical, and 
encased in wooden or iron trucks, the buckets being fixed to 
leather or textile bands travelling at a speed of 250 to 300 ft. per 
minute. Mineral elevators were inclined at an angle of 45° to 60°, 
and were fitted with malleable or wrought-iron chains for 
supporting the buckets, travelling at the rate of 50 to 160 ft. 
per minute. In order to get а perfect discharge, the 
centrifugal force must be sufficient to overcome the gravity 
of the material. The liability to breakage of the material 
also affected the speed. It was usual to run coal elevators 
at 90 ft. to 130 ft. per minute, according to tbe friability 
of the contents coke elevators ran at from 50 to 90 ft. per min., 
while other minefals not liable to damage could be elevated at 
speeds up to 160 ft. рег min. The lecturer commended the type of 
elevator fitted with continuous chains of buckets. Conveyors are 
constructed in a variety of types. The worm conveyor had the 
advantages of simplicity and small firat cost; it could be made to 
deliverat any number of pointa, by providing suitable openings in 
the trough, and it was of great service in mixing the material con- 
veyed, if desired. Unfortunately, it required considerable driving 
power, and had a tendency to grind up the material. Conveyors of 
the drag or pusb-plate and cable type were discussed. Band con- 
veyors were largely used for grain, running at speeds of 450 to 
600 ft. per min. For heavy material, such as coal, coke, minerals, 
&c., similar arrangements were adopted, but more substantial fittings 
were required. Their advautages were, the small power required 
and non-injury to the materials conveyed. Travelling trough 
and vibrating trough conveyors were then discussed. The 
latter type was one of the latest, and consisted of troughs 
to which were imparted a reciprocating, or jerky motion, causing 
the material to move along at speeds of from 40 to 70 ft. per 
minute. The conveyors could be balanced if required, and the 
material withdrawn or fed into them at any number of points 
without cessation of work. Under the heading (3) two types 
were mentioned, the travelling or tilting bucket conveyor and the 
pneumatic conveyor. The former type is well known to central 
station engineers as the Hunt conveyor, and does not require 
description in these columns; the latter ів in use for lifting grain 
at various docks. The paper was illustrated by diagrams and data 
as to the capacity, sizes, speeds and power required for various 
appliances. 


Personal.—We understand Mr. Wilfrid Yorke, clerk 
of the works at the Sir Hiram Maxim Electrical and Engineering 
Co.’s Gillingham Street works, has accepted a position on the North 
Ealing installation of the Uaderground Electric Railways Co. 

Mr. Reuben Dunsford has resigned the position of managing 
director of W. Rickard, Ltd., and is off to the States and Canada 
this month on a tour of inspection. He intends to set up in busi- 
ness on his own account upon his return. 

Mr. F. B. Oomber, late manager to the Middleton Electric 
Traction Co., has been presented with a smoker's cabinet by the 
company's drivers and conductors. 

Mr. F. C. Peel, manager of the Lincoln Tramways Co., has been 
appointed manager of tbe Lancaster and District Tramways Co., 
Ltd., Morecambe. There were 275 applicants. 

At a meeting of the heads of colleges held at Cambridge, on 
February 28th, Mr. Joseph Larmor, M. A., F. R. S., F. R A. S., Fellow 
of St. John's College, was elected to the Lucasiau Professorship of 
Mathematics, vacant by the death of Sir George Stokes. 

The B. of T. has appointed Mr. Hugh Erat Harrison to be an 
electric inspector under the Croydon Corporation Electric Lighting 
Order, 1891. і 

The Tramway Committee of Aston U.D.C. has appointed Мг. 
Thos. Dunn as manager of the tramways for a period of three years 
from January 1st last at a salary of £400 per annum for the first two 
yearsand £450 for the third year. 

With reference to the report of the winling-up application on 
page 391, we learn tbat Mr. H. M. Salmony nas not been connected 
with Н. М. Salmony & Co. for the past five years. 


Appointments Vacant.— Traffic superintendent for 
Southend Corporation Light Railways; & mains superintendent is 
required at Portsmouth at £150; the Salford Corporation requires an 
engineer-in-charge at £150; a shift engineer at 35s. per week, and 
a draughtsman for Dundee. See Official Notices” to-day. 


Royal Commission on London Traffic, —A pre- 
liminary meeting of the Royal Commission appointed to inquire 
into the means of locomotion and trausport ia London was held on 
Tuesday at the Middlesex Guildhall, Westminster, uader the presi- 
dency of Sir D. M. Barbour, the cnairman. The proceedings were 
private, but the Press were officially informed that the Commission 
decided to examine a3 preliminary witnesses Sir Herbert Jekyll and 


Colonel Yorke, of the Board of Trade, as to the existing state of 


tramway and light railway legislation, It was decided that the 
next meetiug for the purpose of taking evidence shall be held on 
Friday, March 13th, at 11 o'clock. The Commission were of opinion 
that future sittings should be open to the Press and tbe public, so 
far as the accommodatien of the room will permit, ; 
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Engineering Standards Committee's Report.—We 
are glad to announce that the Engineering Standards Committee 
have just published their first instalment of standard lists. These 
lists are nine in number, and cover all steel and iron-rolled 
sections, including equal-sided and. unequal-sided angles, bulb 
plates, bulb angles, bulb tees, channels, sede, H-beams and tees. 
The liste are preliminary, and are for the primary purpose of allow- 
ing the rolling mills to cut any new rolls they may require to the 
new standard or to re-cut the old rolls to bring them to the new 
standard. We are informed that there is a notable reduction in the 
number of sections standardised, but that notwithstanding this, all 
the authorities are agreed that there is a sufficient number of 
sections for all practical purposes without in any way cramping 
originality of design either in ships, bridges or rolling stock, for 
which these sections are primarily intended. The lists are issued 
with the ne drawings, and full particulars are given of the 
profile, including all the radii and thicknesses, so that the steel 
makers should have no difficulty whatever in absolutely conforming 
to the standard, thus making all sections practically interchangeable. 
We are informed that these lists may be had on application to the 
secretary, Mr. Leslie 8. Robertson, 28, Victoria Street, S. W., the 
price for one copy sind ls. net., with a reduction on subsequent 
copies. 


The Gale.— The various reports of damage caused by the 
storms of the last ten days show that telegraph and other electrical 
undertakings have suffered, in some cases severely. At the Rath- 
mines electricity works the extent of the damage is estimated at 
£1,000 to £1,500. The storm has demonstrated once more the 
enormous advantage of having underground telegraph wires. 


THE CENTRAL STATION ENGINEER. 


Tux Electricity Committee of Ashton- under-Lyne T. C., on February 
26th, appointed Mr. Moss, of Manchester, as assistant electrical 
engineer, at a salary of £150 per annum. There were 119 
applicants. , 

Wimbledon U.D.C. has appointed Mr. Н. TouriNsow Les, as 
electrical engineer at a salary of £300 a year, rising by £25 per 
annum to £400. The Council has also increased the salary of Mr. 
R. N. Torry, chief assistant at the electricity works, from £130 to 
£150 per атоо, rising by £25 per year to £200. 

The Electricity Committee of Worcester T.C. bas recommeuded 
that the salary of Mr. C. J. SuTHERLAND, electrical engineer, be 
increased from £350 to £450 per annum, rising to £500 by £25 per 
year, and that he should be granted an honorarium f 150 guineas 
in recognition of extra work in the designing and erecting of the 
new generating station. 

Мг. G. L. ANDREWS, resident electric tramways engineer at 
Sunderland, who is leaving to take up a position at Lisbon, has 
been presented by the staff with a pair of solid gold sleeve links, 
a dressing bag, dressing case, travelling rog, silver mounted 
umbrella, silver mounted walking stick, and & case of four silver 
mounted pipes. 

Last week the employés of the Ayr electricity works presented 
Mr. A. J. FULLER with a gold watch, as a farewell gift on bis 
departure for Fulham. Mr. ROWLAND MABSHALL, the new burgh 
electrical engineer, presided. 

The Pritish Australasian says that Mr. J. A. Dawson, manager 
of the Geelong electric supply works, left Melbourne on January 
20th, on a six months’ trip to England. 

Mr. J. LyNcH, assistant engineer to the Isle of Thanet Co., was 
presented with a gold watch aud chain on the 2nd inst. He is 
shortly proceeding to South Africa for Messrs. Macartney, McElroy 
and Co., Ltd. Mr. R. HuxPHRIES, resident engineer and manager, 
made the presentation on behalf of the staff and friends. 

The Goyan T.C. on 2nd inst, appointed Mr. Тнкорове C. 
PARSONS, at present deputy burgh electrical engineer at Salford, 


electrical engineer at Govan at £400 per annum. There were 74 


applicants for the appointment. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE accounts of the Corporation of Bolton 


Bolton fur the last year of working indicate a very 
Corporation great improvement upon previous results, good 
Electricity as these were. The change from alternating to 
Accounts. continuous current supply, coupled with the 


addition of a traction load, has placed the 
department in a strong financial position, whatever may be said 
as to the correctness or otherwise of the views held at Bolton 
respecting the coincidence of depreciation and sinking fund. The 
progress, taking alternate years in the earlier period of the under- 
taking has been rapid. 


Year. Con- Lamps. Units Total cost Capital. Net 
sumers. sold. per unit. profit. 
1894-95: 65 5,00 35,128 382d. = — £591 
1896-97 237 19,477 186,957 @'814, £44,382 — £269 
1898-99 559 43,740 416,635 196d. £67,252 +£1,2U3 
1900-01 888 74,395 2,431,737 1:804, £151,006 + £858 
1901-02 1,070 90,057 0964. 180,258 +£6,714 


9,120,709 


The increase of the last year of trading as compared with 
the previous one is shown by the following figures :— 


GENERAL STATEMENT. 


1900-1. 1901-2. Ine. 


Total capital expenditure .. £151,007 4180, 2587“ £29,251 
Number of unite sold . 2,431,737 8,120,709 £688,972 
Number of 8-с.р. lamps connected 74,395 90,057 15,662 
Grossrevenue — .. ..  .. £24,099 £29,800 25,701 
Gross expenditure sis £13,544 412,481 — £1,063 
Gross profit 6. £10,555 817,319 £6,764 


* Or less depreciation, £159,050. 


The output for the tramways reached nearly 2,000,000 unite, or a 
quantity approaching two-thirds of the total output, and represent- 
ing about £12,500 of the gross revenue of nearly £28,400 from energy 
sold. As a result. the price per unit received on the average is 
below 214, 


REVENUE ВТАТЕМЕНТ. 


1900-1. 
Gross. Per anit. 


1901-2, 


Gross. Per unit, Inc. 


Bale of energy ... 422,547 2˙23d. £28,884 2:184. —'05d. 
Meter rene 422 04d. 502 04а. 00d. 
Profits on fittings and) 1,130 118. 914 07d. — 04d. 


rental of motors. 
Sundry fees, &c. oe 


— — — e — . — — — Уз лысы ка сыны 


£24,099 2:38d. $29,800 2:29d. — 094. 


Gross revenue ... 


The remarkable result of a reduction in the gross amount for 
each of the items of coal, oil, and establishment charges has brought 
the total cost, £1,063, below the previous total. 'The average per 
unit for coal is only ?ths of its former figure. Total costs are well 
under one penny, constituting practically a record for a medium 
sized station, and we believe this is comparable only with stations 
like Liverpool and Dudley for economical management, for which 
Mr. Day, the borough electrical engineer, deserves the greatest 
credit. 

Oost or PRODUCTION. 


1900-1. 1901-2, 
Gross. Per unit, Gross, Per unit. Ino. 

Coal.. oe oe .. £7,751 77d. £5,686 *44d. — 33d. 
ОП, waste, water, and ape) 1,045 -10d. воз  *06d. — 04d. 
в 10002 stores. wages incurred | 

In g generation and distribu- 2,376 ‘23d. 2,568 20d. — 034. 
Repairs d mainten 

of оше ^e boi lera. 679 ‘O7d. 1,409 10d. + 03d. 

dynamos, build 


BAd. 


Works oost  ... £11,851 1:17d. £10,466 — 37d. 
Rent, rates and taxes 628 06d. 907 074. +014. 
17 | 
engineer, secretary, © aleks 661 07d. 730 064. — 01d. 
Ge eneral eee | 
, ton . e — 
printing, ше charges ыр 14 Old 37 “OBA, — 018, 
neursnce 
Other expenses „ө Уз zou T pe = mus 
Total costs .. £13,544 1:344. 212,481 964.  — 38d. 


Deducting the costa, £12,481, from the revenue leaves the sum of 
£12,407. In the accounts this is shown as follows:—Interest, 
£4,912; depreciation, £7,655; and balance or net profit, £4,752 
but out of depreciation the sinking fund calle aggregated £5,893. 
Taking this into consideration the net revenue account may be 
recast as follows :— 

Prorit STATEMENT. 


1899-00. 1900-1. 1901-2. 
Interest on Joans T Д £2,440 £3,816 £4,912 
Binking fund for repayments T 2,012 5,881 9,893 
Net profit carried forward . ès ee 1,451 858 6,514 
Gross profit we £5,903 £10,555 £17,319 
ELECTRIC TRAMWAY ACCOUNTS. 


Wr present herewith an analysis of working 
expenses and comparison of the undertakings 
owned and worked by the Corporations of Hull 
and Southport. The former Corporation con- 
verted the old horse and steam tramways to the overhead trolley 
system, and established an independent tramway generating 
station. The routes are practically level; the several bridges across 
the docks and River Hull required special overhead construction. 

The popularity of the service can be gauged from the following 
returns:—. -.. 


Hall and 
Southport. 
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Percentage 

. Average of expenses 
Car cari to gross 
Perlod. mileage. Passengers. daily. Receipts. reoeipts 
9 months, 1900... 573,420 6,218,971 237 £25,912 39°72 
1 уваг, 1901  .. 1,647,026 17,264,018 4816 £71,933 44°44 
» 1902 . . 2,218,696 21,065,999 65°87 £87,707 53:42 


Mr. A. 8. Barnard is the city electrical engineer, and has been 


responsible for the electrical equipment and maintenance of the 
line. He, it will be remembered, is shortly leaving this country to 
take up & Goyernment appointment in Ceylon. The tramways 
manager is Mr. W. J. McCombe. 

Of the tramways in the Borough of Southport a considerable 
portion are leased to the Southport Tramways Co. The maximum 
gradient is 1 in 25, and energy is taken from the lighting station. 
Mr. T. J. Kendrew is the tramways manager. 


4, 


ке шшш ы | Hull, | Southport. 


Period covered by returns .. idis К 12 months 12 months. 


Date ending. Mar. 31/02. Mar. 31/02. 
Date of opening ies . July 5, 1899. — 
Length of route vi Se ze © 94 miles, 72 miles, 
Total length of track ait .. | 19 miles. | 10 miles. 
Average number of cars in use sue em 65:8 | — 
Car-miles run 2,218,606 389,827 
Passengers carried per annum — ... 21,065,999 | 3,317,963 
Capital expenditure to date aioe . £310,551 | £103,500 
Traffic receipts г а» £87,707 £15,281 
Total receipts cp .. &88 502 | £16,114 
Werking expenses ese a £47,646 | £9,544 
Gross profit " ai T ae ..| £40,856 E £6,569 
Income per car-mile.. - | 9:60d. | 9:86d. 
Working expenses per car-mile ' löd. 5˙87d. 
Interest, siuking fund and depreciation | 

per car-mile ; б 173d. 4 07d. 
Total рш рет car-mile 6:88d. 9:94d. 
Protit or loss .. és ae - 272d. | — 08d. 
Uost of energy per car-mile san en "78d. 1:704. 
Average fare charged per mile is т 1d. |, Fid. 
Revenue per mile of route. ..| £9,316 £2,067 
Expenditure 5s "em „55 E £5,015 £2,084 


In the cage of the Hull Corporation tramways 1,969,557 units 
were generated, 1,894,410 being delivered to the line, or at the rate 
of 85 unit per car-mile. The maximum load was 650 Kw., and the 
capacity of plant installed 900 kw. The Southport tramways used 
410,253 units, or at the rate of 1:052 per cat-mile. 


ANALYSIS OF WORKING EXPENSES. 


— Hull. Southport. 

СЭЭ З NUM Per | | [ Per 

Gross. | car. ile. Gross. car · mile. 
Traffic wages .. "T £16,267 | 177d. | £3,390 | 2'087d. 
Electrical energy Vs 7,414 "78d. 2,772 | 17064d. 
Uniforms, ica punches .. 1,016 114. 403 248d. 
Management .. T 2,465 27d. 708 435d. 
Depot and cars js 4,964 54d. 1,498*| 922d. 


Rent, rates and taxes 6,050 66d. 625 384d. 


Repairs to track ... 1,592 |· 17d. 73 044d. 
„ overhead equipment 749 08d. 75 474. 

„ ба. iud PN 7,028 "76d. — — 
Total working expenses... |£47,646 | 515d. | £9,544 5 873d. 


* Includes a sum of £125 for repairs to cars and depot. 


The total workiog costs of the Hull Corporation trams are among 
the lowest iu the kingdom ; the low figure for electrical energy con- 
tributes largely to this reeult. The Southport undertaking, owing 
to its smaller size, has larger total costa, the item for energy alone 
being ld. per car-mile morethan at Hull. This undertaking is also 
largely dependent on holiday traffic, which, from ita fluctuating 
cbaracter, is not conducive to low workiog costs. 

The financial results of the two undertakings for the year can be 
gathered from the following table. The Hull Corporation carried 
its gross profit of £40,856 to net revenue account, which, with the 
balance of £23,000 from the previous year, amounted to £63,856, 
and was distributed as shown. The smaller borough shows a gross 
profit of £6,569, being a deficiency of £41 on the year, but with the 
balance of £81 from the previous year, a sum of £6,650 is left, which 
is sufficient to meet all charges and leave a small credit balance. 


Hull, Southport: 

Interest £9,505 £3,365 

Sinking fuod es sisi wie ex 6,513 2,885 

Renewals fund ... T $us ey: % — 360 
Reserve fund РА 11,838 — 
Transferred to furd in relief of rates. 23,000 se 

Balance carried forward en 13,000 40 

(iresa revenug . oy £63,856 46,550 

pem — 2 


CITY NOTES. 


City of Londen Electric Lighting Co. 


TEE ordinary general meeting of the shareholders of this company 
was held on Wednesday st Balisbury House, London Wall, Mr. 
George Herring presiding. 

The CHAIRMAN, in proposing the adoption of the report, said he 
hoped the shareholders would consider it pleasant reading. The 
gross revenue showed an increase of about £1,078 over the previous 
year. Tbat was only a very small increase, but they must remember 
that 14 million more units had been sold, and the reason that the 
revenue bad not increased in a larger ratio was because of com- 
petition and the lower rate of charges. With regard to the expenses 
of generation and distribution, it stood at £62,000, against £85,000 
in the previous year. He would give them the figures for the three 
years :—In 1900 it cost them £106,000 for generation and distribu- 
tion, in 1901 it cost £85,000, and last year it had fallen to £62,000, 
despite the fact that each year they had produced an increased 
number of unite. They had made very considerable reductions 
in their coal bill during the last few years. The cost of coal per 
unit in their own case last year came out at :592d.; in the case of 
the Charing Cross and Strand it was 778d.; the Bt. James's, ‘655d. ; 
the Westminster, 758d. Their coal consumption in 1900 was 
78,000 tons, in 1901 56,000 tons, and in 1902 42,000 tons. There- 
fore, at the present moment, they had succeeded in generating per 
unit at a lower figure than any other company as regarded con- 
sumption of coal. The rent, rates and wages had increased by 
£4,000. It was very unfair to think that in Southwark the munici- 
patr tried to compete with them, and to make up the loss they, 
ike other ratepayers, had to pay 28. 6d. in the £. He hoped that 
a check would be put upon thís municipal extravagance, and he could 
not imagine that the common tense of the British public would 
allow the present state of things to continue. The average price 
per unit obtained last year was 4:544.; this year it was 
4'04d., so that they had sustained a loss of 44. per 
unit. That was partly due to competition, and partly 
due to getting rid of the short-hour consumers. Those short-hour 
consumers paid high rates, but it did not remunerate them for the 
outlay on the plant which it necessitated. They had turned over 
many of those short-bour customers to their competitors, but he was 
afraid they would never make a profit ont of them.. Despite the 
severe competition, they last year increased the number of tbeir 
customers by 370, and their lamps by 25,000. That increase was still 
going on, for during the first six weeks of the present year they were 
able to show a further increase of 25,000 lamps. If they could 
show that increase despite the loss they had sustained through the 
the Charing Cross Co., he did not think they had much to complain 
of. Ав regards the reserve fand, the £23,000 carried over could be 
used for the equalisation of dividends, and probably would be used 
for that purpose. Last year he told them that provided they gave 
& good light and charged a low price they feared neither 
the competition of the Charing Cross Company nor the 
persecution of the City Corporation. As regarded the former, 
he need only point to the fact that up to the end of February 
this year they had increased their customers by 425, and their 8-c. p. 
lamps by 50,000. Asto the persecution of the City Corporation, 
tbat still continued, and he would give them the latest „ 
From January, 1901 —that was two years ago— they had been su 
ply ing the Corporation with light, and no objection had been made 
to the quality, and tbe charge bad been reduced to their terms, but 
in respect of payment they had not got one penny, although they 
had applied incessantly for it, and after waiting two years 
for the money they now offered to pay them if they would give them a 
discount of over 50 per cent. They owed them £3,167, and they 
offered to pay £1,620. They had agreed to adopt the reduced 
charge they stipulated for owing to competition, but they refused 
to allow them tbe discount. He eaw, too, that recently a member 
of the Corporation, speaking at a meeting, eaid he calculated that 
during the three years the Charing Cross Cross Co.'s competition 
had been going on in the city, the citizens had saved £400,000, and 
before the period elapaed when the Corporation would be entitled 
to purchase the undertaking no less than six millions would be 
saved to them.  Seeiog that their total gross revenue was 
£250,000, he would ask how could they possibly have saved 
£400,000 ? 

Mr. J. B. BRAITHWAITE, jun., seconded the resolution. 

Replying to a SHAREHOLDER, the CHAIRMAN eaid the board 
would consider the matter of au interim dividend, but they did not 
wish to commence such a dividend unless they saw their way clear 
to continuing it. 

The report was adopted. 

The retiring directors having bcen re-elected,a resolution was 
agreed to autborising the company to join the British Electrical 
Superannuation Fund, for the purpose of providing pensions for the 
staff. 


W. T. Henley's Telegraph Works Co. 


Mr. SypNEy GEpoE presided at the meeting of this company last 
Friday, and in moviug tbe adoption of the report, said that the 
state of the company’s affairs was higbly satisfactory, the directors 
being able once again to advise a 20 per cent. dividend, In view 


of the great depression of trade generally during the past year, and 
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considering that the company had по large submarine telegraph- 
cable order as it had in the previous year, they might rejoice that 
they were able to maintain the dividend. They were also able to 
add the usual amount to the reserve fund. Tue figures in the 
accounts showed ап apparent falling off of £2,000 in the trading, 
but this was on/y apparent, for the receipts of the previous year 
included 15 months’ accounts from foreign and colonial agencies, 
there being, therefore, only nine months in the present report. The 
amount of the reserve under the cable-repairing contract for the 
Bahamas cable had not been touched ; it had accumulated by £350, 
and the other half, £350, had been received from the Government 
of the Bahamas. Though the business was expanding, the keen 
competition sometimes prevented them from making the same profit 
as in times past. The present offices were quite insuflicient for the 
accommodation of the growing staff, and arrangements were in pro- 
gress for а 20 years’ lease of premises in Bloomtield Street. In order 
that they should in all things be up-to-date, and should give prompt 
execntion of contracts, they would also have to extend the works. 
The directors had, after consultation with the managing director 
and engineer at the works, come to the conclusion that they must 
have an extension of the works, but could not get it close by the 
existing ones, so they were in treaty for land further down the 
river. There was very little doubt that the unissued £25,000 
preference and £25,000 ordinary capital would Lave to be raised 
during the next 12 months. The new offices and the new. worke 
and their machinery and equipment would involve & considerable 
expenditure. The ordinary sbares would probably be offered to 
existing shareholders on the same terms as the last issue. The shares 
were then quoted at 14, and taken up at 10. Those who could not 
afford to take them up would have а saleable option. Though the 
capital would be issued shortly, it would not be all called up. 
It would ba called up in instalmente as required for the particular 
objects mentioned.  'l'ne preference shares would also be placed 
among the shareholders as before. The chairman proceeded to refer 
to the slightly declining value of the shares during the past few 
weeke, probably owing to some feelings of alarm respecting the 
Marconi system. He went on to show what absolute folly it was to 
suppose that such a system could have any appreciable effect upon 
Henley’s Co., of whose business submarine telegraphy was but one 
small section. The uses of electricity for lighting, power and 
traction were more important directions for the supply of their 
cables. 

Mr. Оковани Sorron, the managing director, seconded the 
motion, and said that the markets were a little against them at 
present, but competition was not keener than in 1902 which was a 
very difficult period. He referred to the proneness of some local 
authorities to accept the lowest tender, they thinking that by so 
doing they served the best interests of economy. Pahlic 
authorities were becoming large buying customers, and in very 
many cases they accepted the lowest tender to the detriment of 
their work. That did and did not right itself in time. They 
- always had to suffer from new people coming into the trade and 
taking orders at prices which were quite uoremunerative. No 
sooner did one of those new-comers go to the wall or get absorbed, 
than another new one came along to do the same thing. In regard 
to the new works, the land to be obtained would be far more than 
they would require for the next tive years, for the company was 
not for to-day or to-morrow. They hoped it would be a powerful 
company 20 or 30 years hence, and they had to provide for the 
future expansion of business. They had taken care that the works 
should not be situated in the locality of the L.C.C. One reason 
that induced them to remove their works from London was the 
Metropolitan Building Acts, which would not permit them to erect 
works of a greater caparity than 400,000 cb. ft. They were now 
about to make a tour of inspection of different up-to-date manu- 
factories in the provinces, so as to see on what lines to proceed with 
the new works. 

The resolution was unanimously agreed to, as were also motions 
declaring dividend, re-electing directors and auditors, and thanking 
the s'aff and chairman. 


The Brompton and Kensington Electricity Supply Co. 


THE fifteenth ordinary general meeting of the above company was 
held at Winchester House on Thursday last week. 

In the absence on the Continent of the chairman, the chair was 
taken by Mr. WiLLIAM PAGE, who, in moving the adoption of the 
report and statement of accounts for the past year, said that it 
would be noticed that the report was a rather short one. The 
company was in the happy position of having no misfortunes and 
difficulties of such & nature that the board need trouble the pro- 
prietors with. The report пой accounts showed an increase of 
business and net profits, but as progress was a characteristic of the 
company it was not necessary for them to expatiate on it in the 
report. The increase in the number of lights connected in 1902 
was the largest yearly increase in the history of the company. The 
average amount of new business during 12 years had been just 
10,000 8-c.P. lamps a year. In 1901, however, the increase was 
12,234, and in the year 1902 it was 16,114. "That increase was not 
all due to lamps, as part of the current sold was used for power, 
but for convenience in tabulation it was given in the equivalent in 
8-С Р. lamps, as was the usual practice. Last year the company 
supplied motors requiring 64 E. H P., which was nearly double the 
demand in the previous year for power. Since the beginning of 
1903 that 84 E. H. p. had increased to 101 k. H.., and increase 
in the current sold for that purpose and for lighting was very satis- 
factory, notwit the soarcity of fog and dark days during 
the winter months. In 1902 the cost of fuel at the company's 


ing by nearly £1,500 the figures of the previous year. 


station was somewhat above the average of other years, but prices 
were now easier, and a saving under this head was again being 
effected. The gross receipts, it would be noticed, were greater by 
£4,500. This had been earned at ап additional cost of £2,121, 
leaving an increase in net receipts of £2,369. That result had been 
obtained in the face of allowances and rebates to consumers exceed- 
The average 
price obtained for current was 5˙ 35d. per unit sold, as against 5:544. 
per unit for 1901. This was a decrease of 19d. per unit on the total 
of units sold. Notwithstanding that reduction of !d. per unit in price, 
the percentage of expenditure to gross receipts remained about the 
same as for the previous year, which was under 42 per cent. That 
was a result which some of the larger companies might very well be 
glad to be able to show. The recommendations which they had to 
make that day included the appropriation of a sum of £7,000 for the 
extinguishing of goodwill account and the adding of a further 
£7,000 to the depreciation account, bringing the latter up to £37,198, 
With regard to the item goodwill £7,400,” now written off, he 
might mention that the official auditor was informed some time 
since that that would not remain long in their accounts. He 
thought it was unnecessary for him to go into the accounts in any 
farther detail, but he would be glad to answer any questions 
which might be asked in case any of the items should not seem clear. 
Before he sat down he would like to say how much the company 
was indebted to their staff who had always carried out their work 
in an efficient manner. In Mr. Bowden tbey had & most able engi- 
neer and manager. He was sure that those present who did not 
know would be very sorry to hear that Mr. Bowden had had eight 
months of illness. During the few weeka which had passed of the 
present year, progress bad been maintained. Besides the increase 
in the demand for current for driving motors which he had already 
mentioned, there had been connected during the past seven weeks 
2,000 8-c.P. lamps, or an increase of 300 on the increase of last year. 
The units generated to supply m: tors and lamps was greater by 
9 per cent. than for the corresponding seven weeks in last year, 
while the cost of fuel showed a saving of nearly JO per cent. 
They did not promise that the improvement would continue 
during the year, but they hoped that such would be the case. 

The motion that the report be adopted was seconded by Mr. R. A. 
GERMAINE, and agreed to unanimously. 

The retiring directors were then re-elected, аз also were the 
auditors, and votes of thanks to the directors and to Mr. Page for 
presiding at the meeting terminated the proceedings. 


Westminster Electric Supply Corporation, Ltd, 


Logp SurrIELD presided on Wednesday last week at Eccleston 
Place, S. W, at the meeting of this company, and in moving the 
adoption of the report, he congratulated the shareholders on the 
very satisfactory nature of the year's work, for, as they would have 
seen from the report, they were able to recommend the payment of 
an increased dividend, and to carry forward a larger balance than 
in former years. This was due to the steady manner in which the 
buainess had increased —an increase even beyond their expectations, 
During the past 12 months no less than the equivalent of nearly 
70,000 8-0.р. lamps were added to their circuit, and the demand still 
continued. The directors were glad to be able to report a 
more isatisfactury state of affairs in the coal market; for 
although, owiug to an itcreased demand, 5,000 more tons had to be 
used, the coal bill was £1,663 less than for the preceding 12 months. 
One item of expenditure over which the board had no control, 
continued to rise steadily—he referred to rates and taxes, exclusive 
of water rates. Last year their rates and taxes were £2,600 more 
than for the year 1901. The plant, machinery and mains had been 
fully maintained out of revenue, and the usual rate of allowance had 
been made for depreciation, sinking fund, &c. As they would have 
seen, the new station of the Central Electric Supply Co. was now 
at work, and their company commenced to take a supply on 
November 20th last. During the current year, both the St. James's Co. 
and the Westminster Co.—the stations of both companies beiag now 
fully loaded—would be taking a very large supply from the 
Ceutral Co. The system of public lighting undertaken by the 
Westminster Co. continued to give general satisfaction, and they 
considered that there was not a better lighted district than theira. 


‚Не formally moved that the report and accounts be adopted. 


Mr. BourNors seconded the resolution, which was adopted. 

The Снлівмлм moved that a dividend be declared for the past 
half-year at the rate of 13 per cent. less income-tax, and this was 
seconded by Mr. BuowNE MARTIN, and agreed to. 

Lord KINNAIRD moved the re-election of Mr. Boulnois, M. P., and 
Mr. Hayes Fisher, M.P., as directors. 

The motion was then carried. 

Mr. H. A. Hunt moved the same resolution which was agreed to 
last year, authorising the distribution of the odd shares left after the 
pro rata allotment to the shareholders of the last issue, to the board 
and the staff. He explained that last year tbe resolution was moved 
by Mr. Goulding, M. P., and carried, but as no notice had been given, 
it was invalid. 

Mr. PALGRAVE Simpson seconded the motion. ; 

Mr. Е. A. WHITE said it was always an invidious task to say any- 
thing which appeared to be contrary tu the wishes of the board, 
but he thought there ought to be some temperate criticism as to the 
conduct of the board in proposing such a resolution without 
notice. 

The resolution was carried, and the CHAIBMAN said the share of 
the directors amounted to 20 or 30 shares each, and if these had 
been divided, each shareholder would have got about zzöth of a 
share. 
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Neweastle-on-Tyne Electric Supply Co. 


Tur meeting was held on 26th ult, at Newcastle, Dr. J. T. Merz 
presiding. The report which was submitted stated that the total 
units sold during the year amounted to 5,537,500, an increase of 
2,975,117 units over the preceding year. The profit on the year, 
including the balance of £1,645 18s. 8d. brought forward, amounted 
fo £28,198 10a. 6d., out of which interest on debentures and loans 
£9,021 1s. 6d, and interim dividends of 24 per cent. on preference 
shares, and 4 per cent. on the amount called up on the ordinary 
shares (together £8,189 6s. 4d.) have been paid, absorbidg £17,210 
78. 10d., leaving a balance of £10,988 28. 8d. The directors recom- 
mended the payment of further dividends of 24 per cent. on the 
amount called up on the preference shares, and 4 per cent. on the 
amount called up on the ordinary shares, which will absorb £10,228 
8s. 4d., leaving a balance to be carried forward of £759 14s. 4d. 
The expenditure on capital during the past year had been £169,622 
18. 7d., the principal outlay being made in extending the various works 
mentioned in last year's report. To enable the company to meet 
the requirements ccnsequent upon the agreements with tbe County 
of Durham Electric Supply Со., the North-Eastern Railway Co., 
and the Walker and Wallsend Union Gas Co., and for the ordinary 
exteneions, it is proposed to proceed with the erection of the new 
generating station at Carville. 

Tbe CHAIRMAN, in moving the adoption of the report, raid there 
was an increased profit this year over last year of £12,702. They 
had spent on works, &c., £665,905 as against £496,283 iu the pre- 
vious year. The company had now 130 miles of cables as against 
10C miles in 1901, and they had now 174,000 8-с.р. lamps as com- 
pared with 112,000. The figure of cost viz,'82d., was the lowest 
publisbed by any company. The company had made great strides 
1n recent years, and he looked forward to greater developments. 

Alderman Gissox seconded the adoption of the report, which 
was carried. / 

Formal motions were passed as to the dividends. 

The shareholders afterwards sanctioned the creation by tbe 
directors of £250,000 additional capital, to be divided into 
25,000 preference shares of £5 each, and 25,000 ordinary shares of 
£5 each. | 


Telegraph Construction and Maintenance Co. 


StR RosERT HERBERT presided on Tuesday at the annual meeting 
of this company, held at Old Broad Street. In moving the adoption 
of the report, he said that the figures for the year were very con- 
siderable ones. They showed a net profit of £99,000 after charging 
interest on the debentures; £91,000 was brought forward into the 
account, so that the directors had a total of £191,025 to deal with, 
whereas for 1901 they had only £181,000.. It was proposed to 
distribute the same dividend as last year, amounting to £89,640, and 
to carry forward the large sum of £101,380, во that whatever might 
be the company’s fortune in the current year with regard to obtain- 
ing remunerative work, they stood in a favourable position. This 
year it bappened very pertinently that the very considerable 
amount of the net earnings carried to the account of 1902 fell in at a 
time when they had forced upon them the necessity of dealing with 
very important repairs, renovations, and extensions of the factories. 
The very hard work which the company had been doing during last 
year had rendered it almost impossible to keep the factories in so fine 
u condition as formerly. There was a good deal to be done as regards 
the fabrics and further installation of machinery, and so forth, and 
it was very opportune that these considerable sums of money were 
available for these purposes. A good deal of the money which had 
been brought into account for the year 1902, was practically what 
might under other circumstances have fallen to the year 1903, 
because they bad received a considerable amount of money in pay- 
ment for cables which they had not completed, and which they had 
yet to lay. It was right that they should carry forward a consider- 
able sum of money to equalise the finance of the two years. The 
board asked this year for a further £20,000 to be placed to the 
pension fund, bringing it up to £63,890. This fund had now, there- 
fore, reached a point at which the board could bring it into 


regular and systematic operation. The arrangement was that there: 


should be established a reasonable and equitable system of pensions 
for the ordinary staff, the board reserving to itself the power to 
advance upon such amount, granting relatively Jarger amounts in 
the case of very 10: р service or very exceptional ability and 
integrity. Sir Robert then gave the meeting an account of the 
unprecedented work done by the company during the past three 
years. They had laid cables completely round the world, and these 
involved 29,000 miles of cable. They had carried out minor con- 
tracts, which brought up the total output to 37,000 miles laid 
during the three years; this was equal to an average of 40 miles 
per day, and in times of greater pressure the speed of making 
exceeded 60 miles per aay. | 

Sir JAMES PENDER seconded the adoption of the report and 
declaration of dividend, and it was carried. 

The retiring directors and auditors having been re-elected, a 
vote or thanks to the chairman and directors, managers and staff 
was moved and seconded, and in acknowledging, the CHAIRMAN 
said that the year had been a time of hard work aud anxiety, though 
atime of great success, and the services of their electricians and 
engineers on sbips, and the managers of factories should be 
recognised, for they had all been very severely tried. Iu one case 
especially, less efficient men would have abandoned their work, 
buoying the cable and waiting for better weather. 


Traction and Power Securities Co. 


Tue first aunual meeting of this company was held on Monday at 
Westinghouse Building, London, W.O., Mr. Robert Benson pre- 
siding. 

The CHAlRMAN said that their first report showed the profits to 
euffice—(1) to pay for the period of 17 months a 6 per cent. 
dividend on the capital as paid up; (2) to pay off preliminary and 
formation expenses and leave a perfectly clean balance-sheet; (3) 
to start a reserve account of £10,000 and carry forward £7,500. 
This was & very start. The company was registered in 
August, 1901, at the suggestion of Mr. George Westinghouse. He 
had found by experience іп Americs, at his great Pittsburg works, 
that on occasions parties came to buy electrical machinery aud 
wanted to pay for it in shares or securities instead of cash. The 
application of electrical power to great undertakings involved large 
finance, and, on the whole, good finance. Directly or indirectly, 
new machinery had got to be paid for by issues of new securities. 
It was not the business of & manufacturing company to take pay- 
ment for its manufactures in anything but cash; if it did it would 
soon get locked up and come to a standstill. Therefore, some 
years ago, the Westinghouse Electric and Manufacturing Co., of 
Pittsburg, formed a Securities Co. over there, to deal with cases of 


this kind, aud lend the necessary financial assistance. The Securities 


Co. bad a finé business. It got the offer at first hand of securities. 
Among those who came to the British Westinghouse Co. wanting 
electrical apparatus was the Mersey Railway. It had not been 
prosperous, and its capital of about £3,000,000 was much depre- 
ciated when Parliament sanctioned the creation of a new first 4 per 
cent. debenture stock for £620,000, to enable the concern to elec- 
trify itself, and to pay £250,000 of existing 44 per cent. debenture 
stock. The Mersey Railway came tothe British Westinghouse Co. 
and wanted to pay for the machinery it needed in thie debenture 
stock. Mr. Westinghouse was eatistied with the security, and this 
company was formed to take the debenture stock at a price. Thus 
the manufacturiog company got its fair manufacturing profit on 
the machinery supplied, and this company got the debenture 
stock at, in his opinion, an entirely satisfactory price. It 
was settled 18 months ago, and now in a few weeks the 
Mersey Railway will be electrified and open for traffic. 
Their field of investment was the field in which debentares, 
preferred shares and ordinary shares are being created against the 
application of electrical power to traction or any other purposes. 
They were not tied to the British Westinghouse Co., nor limited to 
securities created against its manufacturers alone. But of course 
their best opportunities were likely to come from that company and 
their world-wide organisations. An agreement between this com- 
pany and the British Westinghouse Co. had baen drafted and was 
open to inspection. The balance-sheet showed that they had on 
hand £493,466 on investments. When they came to be realised 
they expected to make more than cost. The Mersey Railway 
debenture stock was their largest investment. They have also a 
considerable investment in three tramways in Paris. The only other 
investment on band which he need mention was the Clyde Valley 
Power Co. If they looked at the number of electrical Bills now 
before Parliament they would get some idea of the magnitude of 
the field before the company. They did not iatend to call up more 
than 50 per cent. upon the ordinary shares, retaining the remainder 
as a basis of credit. They proposed to reserve the calis upon the 
ordinary shares, and in order to provide capital for the require- 
ments of the three businesses on hand and for others wbich were 
arising, they proposed to create £1,000,000 5 per cent. preference 
sharés, ranking for capital rateably with ordinary shares, and 
entitled to a non-cumulative preferential dividend of 5 per cent., 
and furtherto one quarter of the divisible profits in any year after 
the ordinary capital had received 6 per cent. Half of this 
£1,000,000 they would probably deal with at no very distant date, 
according as they raw that they could employ funds. 

In reply to a question as to where the profit on investments had 
come from, the CHAIRMAN said that they purchased a number of 


preference and ordinary shares in the British Westinghouse Co. at 


a very low price and subsequently sold them to Mr. Westinghouse 
for four times the cost. 

The report was adopted, and resolutions relating to re-election of 
director and auditors, also the capital increase, were carried. 


Notting Hill Electric Lighting Co. 


THE directors’ report to December 31st, 1902, shows that the ex- 
penditure on capital account, which at the date of the last balance- 
sheet stood at £196,480 1s. 3d., had been increased during the year 
by £13,777 143. 10d., of which the principal items are :— 


£7,022 3s. 6d. for new mains, principally for the purpose of street lighting, and 
for the network for supplying the northern district. 

£4,776 98. for new machinery required at the Bulmer Place and Holland Mews 
stations. 

£701 88. incurred in converting the leasehold property in Lancaster Road 
into freehold. 

#149 4s. 9d. for the completion of the building of the sub-stations. + 

The accumulators at Bulmer Place have been partially renewed during the 
year, ata net cost of £784 lls. 5d., and this amount has been charged to the 
depreciation, renewal and reserve fund. 


The report continues : — 


All outside interests in the b'ock of property lying between the 
High Street, Notting Hill and Victoria Gardens, as well as in the 
site in Lancaster Road, and St. Mark'e Road, have been extin- 
guished, and these properties of the company are now freehold, 
No further capital has been issued, but the eum of £12,364, being 
the balance due on the 2,200 shares issued in the latter part of 1901, 
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was received during the past year. The bulk of electricity gene- 
rated during the year was supplied from the Wood Lane worka. 
In the latter half of the year the new system of generating elec- 
tricity was found to be working во successfully that the directors 
were in a position to encourage new applications for current; they 
therefore announced a reduction in the price to 5d. а unit for current 
at 200 volts, to take place as from January let, 1903. The cost of 
the joiat station to date bas amounted to £133,960 2s. 11d., which 
bas been raised by the issue of joint debenture stock amounting to 
£130,000. This stock is subject toa cumulative sinking fund, which 
now amounts to £6,351 Os. 5d. invested in trustee securities. An 
agreement has been entered into with the Royal borough of Ken- 
sington for the purpose of supplying carrent fcr street lighting ; and 
already Kensington Road, High Street, Notting Hill, and Holland 
Park Avenue, are being lighted. The following table shows the 
progress of the company :— 


1591 5 Lamps 6,056 $i Loss bė £554 18 6 
1892 ” 9.438 Protit 113 6 1 
1692 „ 12.159 mas 1.481 7 1 
1694 » 15,669 3 i 2401 17 8 
1895 А „ 20,307 dé 3.27 14 10 
1596 „ 25,716 " 4,736 9 8 
1897 ee " 13,000 $ 6.851 1 2 
Ig se 70 46,076 Ys 7.251 18 7 
1899 m » 59.154 T » .. 10,360 17 4 
1900 ee * 99 65,505 ee, "TN ee 9,856 0 0 
1901 ее 933 82,051 ee [1] ee 13,046 4 9 
1904  .. - 99,497 ee " „ 14,609 6 2 


The number of consumers is now 1,784, and 95 per cent. of there 
are supplied at 200 volts. The gross revenue of the company shows 
an increase of £4,642, and the net profit an increase of £1,563. This 
would have been larger by about £1,100 had the cost of generating 
current at Wood Lane in the winter of 1901-2 been the same as in 
1902-3. Law costs amounting to £273 19s. 9d. were incurred in 
successfully opposing a Bill, brought forward by the London County 
Council, which would have been seriously injurious to this and other 
metropolitan companies. Although this Bill was defeated in 
Parliament last yesr, the directors are greatly surprised to receive 
notice that it is the intention of the London County Council to 
introduce it agsin tbis session. These extra and needless law 
expenses may, therefore, be expected to recur in the year 1903. 
The directors desire to draw attention to the greatly increased 
charge for rates and taxes arising from the heavy valuation placed 
upon the machinery and n.ains belonging to the company. The 
total amount paid by the company in rates and taxes on its own 
property as well as upon its proportion of the Wood Lane Works, is 
equivalent to a dividend of nearly 14 per cent. on its capital. 
There has been transferred out of profits to the depreciation, 
renewal, and reserve fund account, the sum of £1,284 11s. 5d., and 
in addition to this, the sum of £1,015 183. 9d., has been paid over 
to the trustees of the cumulative sinking fund for the Wood Lane 
debenture stock. From the net profit remaining is to be deducted 
the interest on the debentures amounting to £2,000, the interest on 
the Wood Lane joint debenture stock £2,050 3s. 7d., leaving 
£8,319 11s. 10d. available for dividend. The directors now recom- 
mend the payment of the usual dividend of 6 per cent. on the 
ordinary shares, which added to the 6 per cent. on the preference 
shares already paid, amounts to £8,310, and tbat the balance be 
divided, one-half being credited to the founders’ shares undivided 
profit account and the remainder to the other classes of shares. An 
interim dividend of 3 per cent. was paid on July 1st on the ordinary 
shares, and the balance of 3 per cent. will be paid forthwith. The 
directors also recommend a dividend of 6s. per sbare on the 
founders’ shares. The directors desire to place on record their 
appreciation of the services of the engineer and manager, secretary 
and staff generally, especially with reference to the bringing into 
work of the new sub-stations. 


The Electric Lighting and Traction Co. of Australia. 


THE annual meeting was held on Monday at Winchester House, 
Mr. J. B. Braithwaite, jun., presiding. 

In moving the adoption of the report, the CRA IMA said that it 
would not be necessary for him to ро into such details as he did at 
the last general meeting, as affairs in Australia were now settling 
down on a solid basis. The delay which had been occasioned by 
the Melbourne municipal authorities in the arrangement for the 
acquisition of the mains and the handing over to the company of 
power for lighting the suburbs bad been extremely unfortunate. 
What they were now earning was derived from their own lights in 
the suburbs of that city. As many of thesuburbs were considerably 
scattered, they had bad to bring into vogue a new system of distri- 
bution at 4,000 volts instead of 2,000. The fact that they had had 
to keep two systems going accounted for their net revenue from 
Melbourne not being all that it might have been. The shutting down 
of the Alcock station had resulted in administrative economics, though 
they would not derive their proper benefits from the Melbourne 
station for possibly three or four months, and these months would 
be the best of the year, for they were the Australian winter months. So 
far as the progress of the undertaking was concerned, it was all that 


could be desired. They bad already got applications in the suburban - 


areas which more than made up for the lights they bad lost to the 
city corporation, and inasmuch as they were supplying the light to 
the city in bulk ata comparatively low price, when they really got 
to work on the new system they should be doing better with the 
same number of lights as the municipality, because they would be 
getting a better price. The increase with regard to the growth of 
tbe position in Melbourne showed that on August 31st, 1901, they 
had the equivalent of 22,000 8-0. P. lamps applied for or connected. 
On August 3let, 1902, that number had been increased to 36,000, 


РА 


and between August $318, 1902, and December 3186 of tho 
same year they had received applications for tbe equivalent of 
another 4,000 lamps, so that an December 31st they would see that 
tbey bad 40,000 lamps applied for or in connection with the mains 
at Melbourne. Rapid progress was being made in the increase of 
consumers im the suburbs. They were only waiting for the com- 
plete change over of all their customers to the new system, so that 
they could shut down tbeir duplicate generating plant, and 
realise the administrative and generating economies which they 
had al) along looked forward to. But the delay of the Corporation 
had upset tbeir arrangements, so that they came before tbe meeting 
that day without a dividend on the preference sbares. It was 
simply а delay, however, as the dividend was cumulative, and 
therefore he had no doubt that they would be able to make it up 
as trey began to get things in Melbourne into better shape. With 
regard to the other two stations in which they were interested, 
there bad been no delay on the part of the municipal authorities 
to report, and consequently their expectations had been realised in 
both cases. The progress in Adelaide was thown by the following 
figures. At the end of last year— August 3186, 1901—they had 
about 15,000 lamps connected. On the same date in 1902, the date 
to which the accounts had been made up, the figure had increased 
to 17,730, and on December 31st—tbat was during tbe last four 
months of the year—they bad received further applications, which 
raiced the total to 24,500 lights. The units generated in tbe year 
at Melbourne were 264,515, and during the first four months of the 
current financial year—and these were the summer months out 
there—they had generated 145.000 units. The gross profits earned 
during the year, after wiping out the whole of the loss incurred in 
the first few months of starting the station amounted to £500, but 
as in the first four months of tbe current year it had alresdy 
&mounted to £861, they would see that tbe profits were going up, 
corresponding to the lamps. The population of the district covered 
by their order was 150,000 at Adelaide, comprising an area of 
174 square miles, and they had already about 20 miles of mains in 
operation. The capital expenditure on Adelaide at the end of the year 
was £81,569, of which £15,000 was expended during last year. At 
Geelong the total number of lamps on August 31st, 1901, was 3,500; 
on August 318, 1902, it was 8,650, and December 3186 last the 
number had been raised to 10,/00. There was also an increase in 
the number of unite generated, and they had made а profit during 
the year, which was & remarkable thing for a small station like 
Geelong. The whole position of tbe company was very satisfactory. 
All their expectations were likely to be realised in all three of their 
Stations; they were being realised in Geelong and Adelaide, where 
there had been no trouble with the municipalities. Every light 
they had was their own. They bad lit the suburbs on an excellent 
system, the 4,000-volt system, and as soon as their customers were 
changed over to that system, and shut down the plant they were 
now obliged to run, matters would begin to improve. In the mean- 
time they were arranging to provide the necessary capital for carry- 
ing out developments. They would issue the remainiog £75,000 of 
preference stock at par. The whole issue would be limited to 
£150,000, and tbat would be secured on the whole of the three 
stations, which, when completed, would be worth half a million. . 

The m: tion for the adoption of the report was seconded by Mr. 
R. Percy BELLON, who said that though the result of the 
years working was disappointing, it was nevertheless in some 
measure inevitable. The explanation of the matter, so far as 
Melbourne was concerned, was to be found in the difficulty with the 
municipal authorities. Тһе. delays which had taken place were cf 
а most abnormal kind; details led to discussions extending over 
months, and the result was to be found in the figures before them. 
He was happy to say that their difficulties had now been disposed of, 
and their relations with the local authorities were of a very cordial 
character. 

After some discussion the report was adopted. 


Northwich Electric Supply Co. 


THE annual meeting of the above company took place at Northwich 
on February 25th, Mr. J. A. Saner presiding. The report showed an 
increase in the gross revenue from current supplied of £322, 
and from other sources of £23—a total increase of £345 over the 
previous year. The expenses showed an increase of £464. The 
number of lighting consumers had not greatly increased, although 
the revenue from that source had been £220 more than last year. 
The directors bad carried out their intention of increasing the power 
of the plant at their dieporal, and bad added another 100-н.р, рав 
engine and dynamo, with the necessary increases of switchboard and 
accessories. The net profit for the year was £057. With a sum of 
£7 brought forward from last year, there was £564 available for 
distribution. A dividend of 3 per cent. was recommended for 
payment. This would leave £91 to be carried forward. 

In moving the adoption cf the report, the CHAInxAN referred to 
the many accidents which had occurred during the year. He had, 
he said, gone carefully through the list, and had found that all, 
except perhaps one or two, were of a nature which could not be 
foreseen, but which might be largely prevented in future by careful 
supervision. 'The Hartford lighting cable had always given much 
trouble. It was being replaced by a better type as required. 
Owing to continued trouble with the dynamor, another type of 
winding had been tried, and so far had given entire satisfaction. 
The numbers of consumers, the consumption and the revenue had 
increased. They had now a very complete installation, and the 
initial expense of running during the day for power purposes had 
been met so that they were in a position to accept further customers 
for power supply, and at the prices it was рот being offered at, 
there were very few, if any, trades in the town which would not find it 
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to scrap their old engines and boilers, and put down electric 
ос pores amount than ever had last year been placed to 
depreciation account, and thefund now stood at £1,000. In addi- 
tion, about 5 per cent. had been written off free wiring, and 10 per 
cent. off preliminary expenses. In order to pay for tbe new plant 
tbe remainder of the calls were being made on the new issue of 
shares. 
Mr. N. P. F. Влхоіғовр seconded. The accounts were adopted 
after some discussion. 


Oldham, Ashton and Hyde Electric Tramway Co. 


Тик directors’ report to December 31st, 1902, says:— 


Although the weather during the past year was very unfavourable to tramway 
traffic, the receipts show a satisfactory increase. he total revenue for the 

ear amounts to £28,150 14s. 8d., and the expenditure (including £1,600 for 
debenture interest) to £20,448 11s. 6d., leaving a profit of £7,707 2s. 9d., which, 
added to the amount of £266 10s. brought forward from the previous account, 
makes an available balance of £7,973 128. 9d., which the directors propose 
should be applied as follows :— 


Amount to be placed to depreciation and reserve fund . .. . £200 0 0 
Dividend a$ the rate of 5 per cent. per annum on the cumulative 

preference shares for the year И xs ae i 85 2,250 0 0 
Dividend on the ordinary shares at the rate of 11 per cent. per 
annum for the six months ended December Bist, 1902, making, 
with the interim dividend paid on August 15th last, 8 per cent. 

for the year.. os ee ee ee ee se ee of 8,600 0 0 

Balance to be carried forward to next account ee 128 12 9 

£7,973 19 9 


The subscribed share and debenture capital of the company is £180,000, and 
the total capital expenditure to December 81st, 1902, amounts to £185,409 18. 7d. 
The directors propose to issue the balance of the authorised share capital of 
. the company, viz,: 500 ordinary shares and 500 6 per cent. cumulative pre- 
ference shares of £10 each, and shareholders will be given an opportunity of 
applying for shares of both classes. Should the whole of the shares, however, 
be not applied for the directors propose to make other arrangements for placing 
the balance of shares not applied for. As stated at the last general meeting 
negotiations were then in progress with certain local authorities, and agreements 
have now been entered into with the Hyde Corporation, the Stockport Corpora- 
tion and the Bredbury and Romiley Urban District Council. Under these 
agreements the company have obtained a lease of the line from the company’s 
terminus at Gee Cross to the Bredbury boundary until 1917. and mutual running 
powers with the Stockport Corporation between Hyde Market Place and St. 
Mark's Church, Bredbury. Through services of cara are now being run between 
these places. 


1901. Route miles M. F. CH. 1902. 
Single line $s б 6 1 
M. F. CH Doubleline .. T 2 2 4 "à E on 
1 1 —' 
4,899,612 Number of passengers carried S i 5,942,618 
1:27d. Average receipts per passenger ee 1:214. 
0:85. Average expenditure per passenger e 0°84d. 
66°58 9; Proportion of expenses to receipte.. s 66:14 % 
46 Number of cars in stock T „> 46 


Davis & Timmins, Ltd. 


Тнк directors report that tbe net profit for last year, including 
£2,404 13s. brought forward, after allowing for depreciation and 
commission to managers, was £12,250 15s. 9d. The interim 
dividend paid in September last on the preference shares absorbed 
£1,800, leaving a balance of £10,450 15s. 2d. to be dealt with, which 
the directors propose to appropriate as follows :— 


To the 8 of six mouths’ dividend on the preference shares, 
to 


ecember 318%, 1902 “x ne os E és .. £1,800 0 0 
To the payment of a dividend at the rate of 8 per cent. per 
annum on the ordinary shares, for the year ended December 
yist, 1902 ee ee se oe LE J ee ee ee ee 8,760 0 0 
To be placed to general reserve .. Bie sis 2s ee .. 2,000 0 0 
Leaving to be carried forward T 1% гу ee - .. 2,890 15 9 
£10,450 15 9 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to—British Westinghouse Electric and Manu- 
facturing Co., Ltd.— Further issue of -100,000 6 per cent. preference 
shares of £5 each, fully paid. Dorman, Long & Co., Ltd.—Farther 
issue of 225,000 shares of £1 each, fully paid, Nos. 525,001 to 
750,000; and 250,000 shares of £1 each, 10s. paid, Nos. 750,001 to 
1,000,000. The Committee has further been asked to allow the 
following to be quoted in the, Official List:— Kensington and 
Knightsbridge Electric Lighting Co., Ltd., and the Notting Hill 
Electric Lighting Co., Ltd.—Further issue of £15,000 4 per cent. 
debenture stock. Potteries Electric Traction Co, Ltd.—6,666 
vendors’ ordinary shares of £10 each, fully paid, Nos. 20,000 to 
26,666 ; a further issue of 2,000 ordinary shares of £10 each, fully 
paid, Nos. 50,001 to 52,000; and 2,000 5 per cent. camulative 
preference shares of £10 eacb, fully paid, Nos 40,001 to 42,000. 


Commercial Cable ‘Co.—The annual meeting was held 
in New York on Monday, when authority was given to increase the 
capital to $25,000,000, so that the directors should be in a position 
to, from time to time, provide for the growth of the buainess. 


The Bournemouth and Poole Electricity Supply 
Co., Ltd.—The directors have decided to recommend the payment 
of a dividend upon the ordinary shares at the rate of 8 cent. 
m annum, less income-tax, for the year ended December 31st, 


for the past year. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE financial world still finds a difficulty in disengaging itself from 
the political. The Funds on the one hand, ard Kaffirs on the other 
as representative of the investment and the speculative depart- 
ments—are banging fairly heavily upon Westminster and the Oape 
respectively ; but the intermediate markets are not badly supplied 
with orders, and the Industrial section is busier than it has been 
for some time past. A good deal of trade becomes attracted to 
electric supply shares when the public are what is elegantly called 
* on the feed" for investment sbares, and the publication of the 
last balf-year's set of accounts has again aroused interest in com- 
panies that are so obviously doing well. 

Eight rises go against one fall in the Electricity Supply list, and 
the fall of 4 that ig to be noted in Westminsters is brought about 


by the marking of the shares ex the dividend of 65. 6d. St. 


James's and Pall Mall Ordinary are up 103., the price thus coming 
into line with that of Notting Hill shares. Blackheath and 
Greenwich are again 28. 6d. better, and the investor’s attention may 
be re-directed to the 44 per cent. debenture stock, which, at about 
1163, still appears reasonably cheap. Smithfield Markets shares 
have recovered the dividend, and the company’s Debenture stock 
shows a point rise. The other improvements are confined to prior 
ttocks, and the demand for the best kind of Debentures gives no 
trace of slackening. 

Metropolitan Electric shares command a brisk market, although 
the dividend is hardly up to expectation. All the virulent attacks 
now being made upon the arbitrator's award by a certain section of 
the Marylebone Press fail to depreciate the pricc to any extent. 
The market opinion of tbe agitation is summed up with business- 
like brevity. It is contended in the Stock Exchange that since the 
borough and the company decided to submit the dispute to arbitra- 
tion, both sides should be equally willing to acquiesce in the finding, 
however distasteful to one party or the other. Supposing that the 
award should have been half the amount now given, the market 
asks what public opinion would have thought and said had the com- 
pany to much as attempted to contest the fairness of the decision. 
Here is the Stock Exchange point of view, based, of course, on 
purely business lines, and upon the standard which always prevails 
with regard to arbitration so frequently resorted to in matters of 
dispute over House matters between the members themselves. 

Home Railway stocks are in a very uncertain frame of mind. 
The recent rise has brought in a few sellers, and those people who 


. bought the stocks speculatively do not seem to have any great trust 


in their holdings. City and South London has slipped back a 
fraetion, but Centrals and Waterloo and City maintain their quota- 
tions. Great Northern and City Preferred '' A " shares were sold on 
Tuesday at 83, and there are some who point to these shares as a 
relatively cheaper investment than Central London stocks. But 
there is & considerable difference between & proved investment, 
and shares in a line which is under construction. Metropolitan 
Consolidated at 90, and District Ordinary at 41, are somewhat 
lower. 

In the telegraph market the feature is again provided by ad- 
vances in West India and Panama shares, the Ordinary and First 
Preference both being fractionally better. Western Telegraph 5 per 
cent. Debentures have risen 1, these movements being due to 
causes that were discussed in our notes of the last two weeks. In 


this market also it is noticeable how the gilt-edged descriptions 


are coming into repute, and rises have been annexed during the 
past few days by Eastern Telegraph 4 per cent., Eastern and South 
African 4 per cent., London Platino— Brazilian Sixes—all Deben- 
ture stocks. Apart from the West India and Panama issues, the 


. most active stocks in the telegraph market are practically without 


change on the week. 
National Telephone Preferred stock easily regained the dividend, 
nd so did the first three Preference shares, while the Deferred is 


really about a point better after making allowance for the interest 


deduction. 

In the traction department, British Electrics have firmed up 1, 
and there is a general revival amongst the stocks of the omnibus 
companies. London United Tramways Preference аге 114, and 
Anglo-Argentine Trams Preference change hands at 4}. Potteries 


Electric Traction have kept their last week's rise at 93, the Prefer- 


ence shares being £lhigher. Amongst industrials, Brush issues are 
the feature, both the Ordinary and Preference being wanted in a 
very limited market. 


Metropolitan Electric Supply Co.—The directors 
recommend a dividend of 7s. 6d. per share, making 14s. 6d. per share 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


= 


Business done 


, Closing Closing 
or Dividends for the last week ended 
uotations Quotations . 
Share three years. Reb. 25th. Mar. 1th. T 
t : 
| | | 1900. 1901. ' 1902. | Highest Lowest 
67,100 African Direct wh Go 4% Debs. ЯР $3 26 js y: | 100 ^^ .. — 97 —101 | 97 —101 M. "s 
,000 | Amazon трет арі '8 shares, Nos. 1 to 25,000 Vs iu ee 10 s TE 83 24— edo 
119,700: ; Ро. % Dens., Nos. 1 to 1,250 Red. 100 » кй: 70 — 80 70 — 80 Ee n 
788,840 | Anglo-American Же е x T. Stock , 8j 618. 60/6 49 — 52 i 49—52 194 zt 
8,105,580 do. 6 90 Prei. Stock 6 6% | X 99 — 94 | 92— 94 98 | 92 
8,106,580 Do do: do. Deferred ; Ж " .. — .. | Stock | бв. 28. 1. 81— o 8 — n S4 RE 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. .. .. .. .. .. 5 5 | 595 | .. 4 — 4} | 4 — 4 4d 5 
88 Cable 48100 8 8 : 160 —170 160 —170 2 5: 
1,841,209 йо. ‘Sterling 500 year 4 4 % Deb. Stock Red. Stock be 2: | 90 — 93 90 — 98 923 904 
16,000 Cuba Te Telegraph 10 | 44% | 4% ба— 7! б3— 7h us ж 
6,000 10 M Prreln . 810 | 2 i n 144 194— 144 ds m 
12,981 Direct By Bpanish Telegraph e 9 6 e| 56 1495, | 43 84 2— 33 z = 
6,000 Do. do. 109 Cum. Pref. Sp. ee. бб 5 a К 7— 8 | 7— 8 a | 
60,7102 | Direct United States Cable 20 84% | 92% 104— 11 10 — 104 ] 10,4 
92,8000 Direct West India Cable, 14% l Reg. Deb., within N Nos. 1001 200, Red. 100 i i 98 —102 99 —102 101 vii 
4,000,000 | Flas*ein Telegraph, Ord. В Stock | 7% 7 'X, i 199 —127 122 —127 1945 122 
1,965,565 Do. 935 a% Par Stook 100 T 87 — 90 86 — HU 81} 71 
1,594,646 Do. Mort. Deb. Stock Red. Btock s 105 -- 108 106 —100 1074 106 
$00,000 | Eastern Extension, Astralasia, and China Telegraph 10 7% 7 K. 112 - 124 114—121 12 116 
200,000: Do. Deb. Htock Stock ba 105 - 105 106 10 vs "T 
300,000 | Eastern & Bouth Atrian Tele., 4% Mt. Db., Nos. 1 to 3,000, red. 1900 | 100 " v 98 —101 99 —102 d iA 
200,0001 Do. do. Reg. Mort. Debs. (Чаш вав) 1 is 8,000 25 cig бИ 100 —108 101 —104 % 101 - 
180,227 | Globe Telegraph ana а Trust s 10 1% | 5196 81— 93 818 
180,042 Do. Pret. a XX. а 10 4i 5 12 — 18 12 — 18 12 1275 
150,000 | Great Northern T NER " nhagen . 10 |15% 18 25 — 91 95 — 27 26 | 2: 
66,8001 Halifax and Bermudas Cable, r Ф 18 Mort. M Nos. } 100 Е n 99 —102 99 —102 TE 
17,000, | Indo-European Telegra er n 286 10 10 » 97 — 41 BT — 41 xd 87 | 
100,000: | London Р зыны Telegraph, 6 Debs. ic ps ..| 100 M T т 101 —106 101 —106 - sa 
72,680 | Montevideo Tele mens, Ltd., ME Nos. 1 to 72,680 Sa 5 1 93% 94% js E à - à - m 
86,490 Do. 5 3, Pref., Nos. 1 to 86,499 bs са 1 " et as 1 1 zs - 
1,988,888 | National Tele hone, Pref. Stock .. 95 ..| 100 5% 6% 6% 99 — 101 97 — 99 98 020 
1,966,667 Do. Def. Stock А 100 $a is 439 70 — 72 69 — 71 ы; 
15,000 Do. do. 6 €, Cum. 18 Pref. 10 6 6 6 D 13 — 14 13 — 14 134 is 
15,000 Do. do. " Cum. ind Pref. 10 6 6 6 12 — 13 19 — 13 m 
250,000 | Do. do. Non-cum. 8rd. Pref., 1 to 260,000 5 | б б 5 % Б— 5 5— bł oa 5 
2,000,0001 Do. do. a Deb. Stock Red. Stock | 84 84 84% 95 — 97 96 — 98 bos 
600,000 Do, do. Deb. Stock Red. js m 100 4 4 4% 101 —108 101 —108 
171,604 Oriental Telephone a Elec. Nos. 1 to 171,504, fully paid ek - 1 6 6 Es 1 — 1 
100,000? | Pacific and European Tel., 4 % Оса Debs., 1 в 1,000 wie ..| 100 A ex 97 —100 97 —100 
11,899 | Reuter's .. 8 | 59, | 5% А 7À | 
3,908 | Submarine Cables Trust Cert. "M zs 105 —115 110 —120 T T 
88,000 | United River Plate Telephone 2 7% 17% — 6} b61— 63 519; z 
000 Do. do. TIS Cum. Pret. Nos. 1 to 40,000 b zii vx 41— 5} 11— 5} 5 A 
179,9471 Do. do. .. | Воо ix 102 —105 103 —20 2 5 e 
15,609 | West African Telegraph, Shares .. " 10 ie З — 4 B— 4 “ч "A 
80,008 West Coast of America, Nos. 1 to 80,000 and 59,001 to 58,008 . . 24 : si 0— i 0- 3 ө ө 
150,000! do. 4% Debs., 1 to 1, 500 guar. by Bras. Bub. Tel. 100 " 88 96 — 99 96 — 99 тА 33 
267,980 Westem Telegra ^ Ltd., Nos. 1 to 907,980 T ; 10 7 96 7 96 11 — 12 11 — 12 11} 114 
75,0000 Do. 5 Debe. 2nd series, 1906 100 95 T 100 —108 101 —104 af T 
000 Do. do: Deb. Stock Red. 100 07 —100 97 —100 Р 
88,821 | West India апа Panama Telegraph z. 10 3% * — j 2— | is 
34,568 Do. do. do. Cuin. 186 Pret. 10 @— 63 64— 7 7 673 
4,669 Do. do. do. 6 Cum. 2nd Pref. 10 4— 5 4— 5 ни e 
| | 
"n | 
ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES. 
ЭШ 734 | | 
90,000 | British Aluminium 7 9% Cum. Pret. % € 10 | — е 6 8— 4 8— 4 i 
800,000: | Do. do. 5% lat Mort. Deb. Stock Red. NE Stock | .. | . | .. | 16—680 75 — 80 x 
100,000 British Electric Traction 10 9% 9 | .. | 181— 134 | 38 — 1 183 184 
Ро. 1 6 Cum. Pref. 10 | .. , .. 18 — 12  , 19— 194 1214 i25 
800,00] | Do. Perpetual. Debenture Stock Stock | |. . .. |; .. | 14—12 124 —127 1 1264 
100,000 | British Insulated Wire ба, is MEN Б 15% 10 | .. : ty в | Th 8 ES zs 
100,000 Do. do. 6 % Cum . Pref. vas ix n 5 .. je ИО, ux d БА— 6 6 | 
50,000 | Ро. do. Co Pen Mort. Deb. Red.. 100 é 102 106 103 10 | 
50,000 5 Lindley & Co., ©» m £1 | 8 | Nil | .. . 12/6 to 13/6 12/6 to 13/6 р 
50,000 Do. do. 6% Cum. Pref... £1 6 | 6% 13 ю 178. 16/6 to 17s. s 
105,781 Bosh Electrical Engineering, Ord., 1 to 106,781 .. а 5 p NE | y — 1 | } 1 : 
150,000 Do. Non-cum. 6 Prell. 2 6 | 8% eS i 1— 1 1 1— 1 là 
125,0001 Do. do. JI b. Stock . eS e| Stock |... .. . 5 101 —104 ; 101 —104 2s 
195,000: Do. do. X Pon. 3nd Deb: Btock s .. Stoxx . 91 — 96 91 — 96 эз Е 
85,000 | Callender's Cable Construction 8 T 55 us 5 ,1596 ; W9% | .. | 14—14 7 —134— 143 14à 14 
40,000 Do. do. do. um. Pref. vs B. Quo Geis dE мел 6 | 6 zd s 
90,0002 Do. do. do. Ae 96 ae Mort. Deb. Btook Red. .. | Stock | „ К | 108 —112 | 108 —112 107 
1,880,014 | Central London Railway, Ord. Btock Stock | | 4 | 4 % ' 106 —109 | 106 —109 108} : 
494,098 Do. do. 4% Pref. Stock Stock | 4 ! 44, 108 —106 , 108 —106 106 2 
494,908 Do. do. Def. do. Btock | | 4 E" 5 109 —118 109 —118 112 1103 
1,830,000 | City and South London Railway .. Са $5 is 2и ..| Stock | 14 | 2 | 8} 7 771 76 — 77 77 76 
85,000 rompen qoo B3 14 MON. Bac Bebe! ET. 1 415, is 8 8 Th „ . 8 | %- 8 Ba 
. 8 о ebs., о ап | | i | кы 
wem unt Пе шрны 2 z о aed Eu 
: n wan Un ec. Light, A" ares, to | Sk 
17,180 Do. do. A“ shares, 01—017,189 . . 5 alo Nil | | if af if of ie 
844,0284 Do. do. 4% Deb. Stock Red. 100 |, .. |... | J — ! 18 — 77 E 
100,000: Do. do. 5 2nd Deb, Stock Prov. Certa, all pd. 100 77 — 82 177 — 82 zi 
112,100 | Electric Construction, 1 to 119, 2 169, 69%! | 1 2 2 2 11 
31,990 Do. do. 1 % Cum. Pref., 1 to 81,990 Ls es ag uox | — 2 3 | 2 8 28 
82,5000 Do. do. 4 & Perp. 1st Mort. Deb. Btook | Stock | .. i a , 97—100  ' 98—101 "Ч 
25000 | General Electric Co. (1900), 5 % Саш, ren 10 5% 5 | . 10 — 13 10 — 103 - 
200,000 Do. do. 4 ort. Deb. ie as 5% .. | Btock | .. | 0| 5. 4 100 —108 . 100 —108 29 
35,000 | Henley's (W. Т.) Telegraph Works, Ord. .. d Vs da Va 5 90 20 20 1 163 E | 164 T 
85,000 Do. do. 44 % Pref. bs 6 %%% 0 ^! 52 5i 
48,050 Do. do. 44 Mort. Deb. Stock Stock ' gn | .. | 109 —113 | 107—111 xd| .. e 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 0 | 10 10 % 10 5 .. ' 18—194 1 1 19} 183 
800,000! Do. 'do. do. 4 96 lat Mort. Deb. | 100 { ae S001 0. 101 —104 101 —104 =» "m 
37,500 тегро! Overhead | Railway, Ord. . is "n s T 10 381 | 14% | là | 51- 915 | b 54 КЕ 
10,000 Do. Pref. £10 paid w ОРН 0 ME EE 11 104— 11 : 
7.500 Parker (Thomas), 100, Ord., Nos. 1 to 7.500 10 ‚о... Mé— 153 144— 154 
87,850 | Telegraph Construction and Maintenance... 12 173 W% 20 % 88 — 41 38 — 41 
Do. те рер Ваз, Мов, 1 to 1,600 Red. 1909 | 100 ... 101 —104 101 — 104 
540,000: | Waterloo & City RINAY, Ord. Stock ё ..| 100 : 8% 8% . RX | 97 —100 97 —100 
l 
| | | | 
t Quotations on Liverpool Stock Exchange. f Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. From Manchester Share List. 
3 PROCURABLE QUOTATIQN S OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Т Construction and Maintenance, -n. Oldham, Ashton, and Hyde Electric (4 Ord., 18—14. 
Nasional — Wiring, 1. Do. do. Pred (do pd.) 10—Щ, 


Bank rate of disoount 4 per cent. (October nd. 1909). 
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SHARE LIST OP ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


i NAME. or перо uotations Quotations week ended 
ене, Вһаге. last three years. eb. 25th. Mar. 4th. | Mar. 4th, 1908. 
| R 1900. | 1901. | 1902. | Highest.| Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 38 E | re m e B— 8 i— 1 tá je 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe.  .. | 100 es РК ы 115 —118 115 -118 
20.000 Brompton & Kensington E Light Sup., Ord. 1 to 30,000 is 5 6% | 8% | 8% 1 5 1 101— І 10$ 1013 
, Cum. f ee 5 ae oe er — — es — ә 
50,000 | Charing Cross and Strand Electricity Supply > "d" b 9% 10% |10% 9— 9 J — 5 9d. 
10:00 n do. КАНЕ * Cum. Pref... 5 T i n 4 — 51— 5 55, 
, . o. City Un pee AM um. Pref.  .. b or vs T 44— - gat 
e н ы fe ee we Е ЯЕ Е "LE MER |, 014 
’ elsea Electricity Supply, Ord ae - v vs v5 we Б 4 4 — == їв 18 
130.000 do. tock Red. . " Xue 4 7] ie n 108 —111 Pt po 
70,595 | City of London Electric jo Lighting; g. 1954 m 0,001—110, 55 0 23 10 0 Ф 5 96 5% 10— 11 10 — 1t 10! 10g 
40,000 Do. . | 10 | 69 Е б. 184— 143 1843— 14} 4: E 
400,000: Deb. Stock, Ber. 17 at 115) all paid . i Ки ae Ж; zs 122 —127 122 —127 125 бое 
800,000 Do. 2nd Deb. Stock, ov. Certs., all paid 100 ix A ae 102 —105 102 —105 4 ө 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1— 40,000. . 10 4 2 4% 9 — 10 9 — 10 3j | 95 
20,000 Do. do. do. 6 % Pref., 40 ,001--80, 000.. 10 6 9% iod 12 — 13 12 — 13 12 A 
400,000! Do. do. 44% Deb. Stock, Prov. Certa. (all peid) Red HM А КА 108 —111 109 —112 11 1094 
50,000 | Edmundson's Electric Corporation, Ord. Shares zs 5 | 7% 7 96 7 6à— 7 ба б... 
ооо vo do. 6 % Cum. Pref. . S bs vs X Xi 6 — 6 — би 617 
140, do. 44% 1st Mort. Deb. Stock — .. | 100 " A ie 106 —109 106 —109 Je | .. 
21,000 Kensington and Knightsbridge Electric, Ord. “es Б 12% |10 9$ | 10% 104— 11! 104— 111 - 
90,000 do. do. 1 % Debenture Stock .. | Stock | .. » ‘a 100 —108 100 —103 1024 ! .. 
110.000 London Electr Rupply Y Corporation, Limited, Ord. ш 8 82 B = 23 21— 2: 25 24 
, 6 %, Pref 5 ' 51— 6 — N . 
260,000: Do. do: do. 4 % 1st Mort. Deb. Stock Red Btock xxn O nes - 99 —102 100 —108 102 1014 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . : 10 | 6% | 6% | Tj | 18—19 18 — 19 19 . 18 
220,0001 Do. 92% lst Mort. Deb. Stock yis xs Ar Fs б» i 108 —113 108 —113 112 111 
250, 0001 D, % Mort. Deb. Stock Red e 5 | Btook | .. " M 98 —101 98 —101 Ды Me ee 
10,852 | Notting Hill ES Lighting be M a 10 7 6 6 144— 153 144— 154 15 143 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. — 4 5 1 143 143 14 — 16 Mj— 15 111 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 1 1 З; 8à— 94 94 xd qe 
150,000! Do. do. do. 84% Deb. Stock Red  .. 100 25 is s 9] —100 97 —100 wt 
12,000 | Smithfield Markets Electric Supply, Ord. - M = V 5 sie M 25%, 24— 3 2— N ха bon 
885 А nm - | С. Deb. 100 ; ix 5 B0 — 90 ES 
, ou ondon вано upply, Ог 6 13% — — e 
30,000 | Urban 5 Suppl y, Ora ee m 2i sk МЕ 5 a i 41 i 5 n 
110,000 | Weetmiaste Electric в B OA „„ Б oi 104% 12 % 1 ч ie 18 xd 123 123 
» estminster 6 supply, Vu - ©з ex is 5 1 — 1 — x 
98,141 Do. 5 % Cum. Pref. .. .. .. .. 5 6 — 6— 6% 5! n "s 
* vere to Founders Shares. 1 Unless otherwise stated RT shares are fully paid. 
\ 
MARKET QUOTATIONS, Wednesday, March 4th. 
Latest Week's | i Latet Week's | 
CHEMICALS, &c. Price. Inc. or Dec. | METALS, &o. (continved). Price Inc. or Dec 
a Acid, Hydrochloric 25 . рег сті. | bJ- | | | д Copper Sheet es v .. per ton £5 £2 inc. 
a „ Nitric . per ewt. 22/- 9 „ Rod. .. per ton £73 £2 inc. 
a n Oxalic. ыз T КЕ .. perewt. ` 82/- | € „ (Electrolytic) Bars . per ton | £68 10 £9 inc. 
а „ заррине " Ps .. per cwt. | 5/6 | е, Т Sheets .. рег ton £71 | £9 inc. 
a Ammoniac, Sal .. рег смі. 49/- | e ý i Rod .. per ton £66 10 44 ine 
a Ammonia, Muriate ( (сума) .. per ton #83 10 , e " DINE: Wire per lo. 8d. Id. ine 
a .. per ton £80 | | f Ebonite Rod .. `..  .. per Ib 3j. | k 
a Bleaching рож; er. ys .. per ton | £4 10 Sheet as .. per lb | 6 | Lx 
-a Bisulphide of arbon v .. рег ton | #15 | | п German Silver Wire " .. per 10. |. 1/6 | : 
a Borax.. |... .  .. perton | £18 | h Gutta-percha fine . e per lb. 80 a 
a Benzole (90 “a а .. рег gal. 77 1 h India-rubber, Para fine .. .. per lb. 3/10 to 8/11 2d. inc 
a (50 o %) „ per gal. 5/6 | | $ Iron, Charcoal Sheets per ton | £18 е 
а Соррег Sulphate B " .. per ton £23 15 | i „ Pig (Cleveland warrants) рег ton 61/10 1/7 inc 
a Lead, Nitrate us x .. per ton 424 | | | í „ Forgings, according to віле per ton | From £11 T" 
a „ White Sugar e. per ton , £81 4 ,, Sorap, heavy .. per ton 47/6 to 50/- m 
a icis recur [s ine .. per a Sn | | i „ Wire, galvanised No.R .. per ton | 215 Ы A 95 Si 
a Methyla piri per gal, | ' to 7: 
a Naphtha, Solvent (90% at 160° С). per gal. 6/6 | i| p hendy EngUsh MRON: suco ae ROR VON К т inc. 
a Potash, Bichromate, in casks .. per Ib. ' 8d. | g Sheet.  .. per ton £18 2 6 | 2/6 inc. 
a „ Caustic (21805): .. рег ton £24 т Manganin Wire No. 28 . .. per lb. | ек 
а 7 Bisulphate .. per ton £35 | | д Mercury. .. per bot. | 
a Shellac vi .. per cwt. 119/- 1 d Mica (in ginal cases) small .. per lb. | | 
a Sulphate of Magnesia per ton £4 10 P " d n " „ medium per lob. | 
a Sulphur, Sublimed Flowers  .. perton £6 5 | ^" EN d large .. per lo. 
a h ioe ak .. per ton £5 10 | р Phosphor Bronze, plain castings perlb. | 
a Lum .. perton | £5 ! | р „ rolled bars & rods per lb. 
a Soda. Caustic (white 10 9) .. per ton £10 15 p " Ера beet perlb. | 
а „ Crystals .. per ton ! £3 o Platinum Ў per oz 
a „ Bichromate, casks. por lb. 24d. | Ж 1 Silicium Bronze Wire T per lb. 
i А ! Stee., Magnet, acc'd'g to desc p n per ton 
METALS, &с. | | „ „ in bars | E 
b Aluminium Ingots, іп ton lots .. perton | £148 | F ME ME penton, о 25196 
: » Wire, in ton lots. per ton £224 | | 9 „ Poil .. .. per lb. | 
К, Sheet, in ton lots .. per ton | £191 à I | п „ Wire, Nos. 1 to 16 . per lb. 
i Babbitt's metal ingots... per ton 242 to £180 | = p White Anti-friction Metals— | 
c Brass (rolled metal 2" to 12”) basis per lb. | я | . inc. | “White Ant brand per ton | 
c ,, Tube (brazed) "m per lb. | ine | | j Yarns, ai Grey Cotton, on sp s per lo. 
e „ „ (solid drawn). per lb. | 744. . inc. | i joo» ea. Flax. per 1b. | 
c „ Wire, basis.. as .. per lb. | 7d. d. inc | j » 3 15 10 lbe. Russian  .. per lb. 
с Copper Tubes (brazed) .. per Ib. 9d. | d. inc | j „ 10 е. Russian, single .. per ld. 
„ (solid drawn) .. per lb. | Kon d. inc | | j » 180 Ibs. Jute rove per ton #11 i 
Соррег Bars (best selected  .. per ton ; ! 2 inc. | NE: k Zinc, Sh't (Vieille Montagnebnd.) per ton £924 15 | 15/- inc. 
a m ni G. oe & Co. 8 JS India-Rubber, G. P. апа Teleg. Works k к Messrs. Morris азруи Limited, 
А b The Britis uminium Co., а А 0 Messrs. James & Shakspeare. [Со ‚| essrs over 
supplied by е Messrs. Thos, Bolton & Sons., Lid. | Quovation® 1 Меввгв. Edward Till & Co. , Quotations 4 п Messrs. P. Ormiston & Sons, 
У | а Messrs. Е. Wiggins & Sons. PP i Messrs. Bolling & Lowe. ‚ SUPP У | o Mesaors. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Smith & Co. ; j Messrs. Walter H. Hindley & Co., Ltd. | p The Phosphor Bronze COmpeny Ltd. 
TRAFFIC RECEIPTS. 
"Receipts tor Miles ~ Receipts tor Miles 
the week. Total $o date. open. | the week: Total to date. open. 
Co ü Week — 8 Com ' Week |... Wet. uncle rue 
mpany. ending | pany. | ending 
Am'nt Ino. or Am'nt, | 12° or This | Last $ | Аш'п&. Ino. ot or Am'nt Ine. or |Tbis | Last 
i | deo.“ dec.“ year. year. & 1 деб, * dec. ы year. е 
| 2 2 2 — 8 | | | 
Blackburn | Feb. E 641 + 48. 38,815 | + 4,729 | 194 18 5 BET, Со, (continwed)— | 2 £ fat | 
BACH отап leet wood » 28 | 200 + 84. 1,610 + 287 21 Southport Feb. 20 227 | 4109 1.524 664 | 
Trys. га Саг, Co. , 27 4383 +467, — — 28 2 South Staffordshire .. E 20, BB | + 96| 4, 1 — 908 
British Elec. Trac. Co. :— | | HE B. Бтапвев.. .. .. » 20 1409 4 52 BUT + 805 | 
Barnsley District — .., „, 20| 159 — | 1,121 — — — Taunton ass ws | „ 20 428 — 1 20 — 
Devonport „ 20 886 + 4788 | — 28 b | б 88 emouth  .. el „ 20 911 | + 49 1,460 + 166 (8 
Dudley —Stourbridge. , 20 710 4146 4.880 + 529 1 | 18 2 eston-super-Mare.. | „, 18 | 99 — үе 
Gateshead » 20 820 | 4288 , 0,899 | + 1,825 1 = о Wolverham Dist. » 2! 856 | +25 ља. + 1,816 101 93 
Gravesend—Northfleet „ 20 | 177 — 1,285 — | — 8 Yorkshire Wollen Dist. » 20 61 — 6 6 
Greenock— Pt. Самое, „ 20 440 | + 74 2,880 + 313 7 7à Б Central London Railway „ 28 | 7,064 | +489 62.607 + T 8 st 6} 
Hartlepool " e „ 20 | 222 + 63, 1.526 + 3820 44 ы City and B. London Ry. Mar. 1| 8,097 | + 83 29, 478 | + 2,078 — 
Kidderminster .. ec „ 20 108 4 17 700| - 68 4 | 4 Dover CO cra Trys. | Feb. 28 169 |— 1 1,452 | + 9 8 8 
Middleton „ 20 225 | — 1,609 — 89, — g East Ham Tramways e| 28 498 | +167 | 17,668 | + 4810| 6 | 4 
Oldham—Ashton e „% 20 51 | + BB 8,685 + 478, 8 8 8 Glasgow Corp. Trys. .. | „ 28 12,174 | +2 ,677| 477,146 | + 12,990 | 63 
Peterborough .. EN „ 20 | 114 — 58 — — — Liverpool Overhead Ry. Mar. 1 1,479 | + 61 18,8898 + 1, 180 64 
Poole  .. v a » 29, 246 | + 90 1,617) + 2365 *  Newoasile Corp. ..- | Feb. 28 | 8,069 — == == 85 — 
Potteries ee eo [I] 20 | 1,474 + 235 10,621 + 972 0 r] Mar . 1 R84 == 88 — — 173 In 
Rothesay. * ee os [1] 20 | 40 + 4 296 + 82 — — capit kt ^. a EX a {Ыы 
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Г MP WAVE-ONE CENERATOR 
WORMAL TAACTION LOAD 265 AMPS Pen PuABE 


OC 906 7404 OF ROTARY ON NO LOAD AND 4 Ms 
045445 SNS O C BRUSH 442 44/2 4 vc 


nne OF ELECTRICAL ENGINEERS. 


A STUDY OF THE PHENOMENON OF 
RESONANCE IN ELECTRIC CIRCUITS BY THE AID OF 
OSSILLOGRAMS. 


Ву M. B. Fisip, M. I. E. E., A. M. I. C. E. 


(Abstract of & paper read before the Glasgow Section, 
February 10th, 1903.) 


THE first part of Mr. Field'a paper consists of a discussion of the 
conditions under which electric resonance may occur with one of 
the higher harmonics of the E.M.F. wave of the Glasgow Corpora- 
tion tramway generators These generators are of the stationary 
armature type, each of 2,500 kw. capacity three-phase, 6,500 volta 
per phase. They run at 75 revolutions, 25 periods, having 40 poles 
and two armature slots per pole per phase. Thecurves were photo- 
graphically recorded by means of a Daddell high frequency oscillo- 
graph aid synchronous motor-driven mirror. Curve 1 represents 
the E. M. F. curve ef the system under normal load conditions, with 
one 2,500-x w. generator only running on the load, and supplying 
245 amperes per ү This, as well as practically all the oscillo- 
grams reproduced in the paper, was taken from the low tension side 
of a bank of transformers in one of the sub-stations, there being thus 
a bank of transformers and a high tension three-core cable 
intervening between the oscillograph and the generator terminals. 


Cunvn 2. 


` Corva 1. 


ФАР ab СУРОГАТ WAVED roov TRANSIINUEA 
ОА WATER LOAD 


CUBAENT AND E.M F. mom ПОТАЛУ ON NO LOAQ, 
ло.” Lire LACOING CURRENT ITO 
AOTARY є 650 AMPS 


Conva 3. CURVE 4, 


CURVE 6. 


Conva 5. 


La wave 
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AT POMER STH 


stato EME | ў 
4. c,. Ca гл ӨШУ ү 
тотали ov 4274040, OVEA acer /88 LAMPE 
e LADING at PONER РСР 
Curva 7. CURVE 8. 


Pg СА. 


EMF Wave Aik CABLES IN 
EME wen PON CORES IN 


. CURVE 9. UURVE 10. 


An examination of curve 1 will show ata glance that there are 
harmonics of a high order present in the wave form. Curve 2 
represents the voltage and current wave forms taken from the low 
tension side of one of the 200 xw. transformers partially loaded on 
a water resistance. For clearuess the current wave has been 
reversed; there is a tly no phase displacement, and the 
harmonics of the current follow ак those of the E. M. F., i.e., the 
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water load acts as a true non-inductive resistance without capacity’ 
This was used to test the oscillograph and the method of observa- 
tion. Ifthe load bea pure ohmic resistance, the product of true 
volts and true amperes represents true watta, no matter how irregular 
tbe wave shape may be. The R M.S. value of the pressure was taken 
from the oecillogram by taking the square root of the average value 
of the squares of a number of equi-distant ordinates; the R. M. S. 


value of the current was obtained in the same way from the current 


oscillogram, and the two values multiplied together always gave a 
value agreeing to within 1 per cent. of that obtained by first multi- 
plying the ordinates taken from the current and voltage oscillograms 
and then taking the mean. 

The alternating current after passing through the transformers in 
the sub-station is used to drive rotaries, and the effect of the 
harmonic or ripple in the E. M. F. wave on the p.c. voltage of the 
rotary is shown in curve 3, one strip of the oscillograph being con- 
nected across the D.C. brushes, and one strip between one slip ring 
aud one ро. brush. A distinct ripple is observable in the v. c. 
voltage under normal load conditions, and by comparing it with 


FIG. 1. 


the wave length of the undulating wave, we find the number of 
ripples in the D c. voltage per period is 12; in other words, there is 
an alternating E.M.F. of 300 cycles superimposed upon the p.c. 
voltage of 500 volts. In order to make sure that the ripples in the 
E.M.F. wave were not iotroduced by the oscillograph, the rotary 
was run by its starting motor, when it was found that the p.c. 
voltage was a perfectly straight line and the alternating current 
wave entirely devoid of these ripples. The existence of the ripples 
was also demonstrated independently of the oscillograpb, and the 
root mean square of the ripple in the р c. was found to be 12 volts. 
The loss in outside circuits dus to this ripple is very small 

There is no doubt that the source of these rippled lies in the teeth 


of the generator, there being 12 teeth per period and 12 ripples per 


cycle superimposed on the p.c. voltage. The E.M.F. of the generator 
thus having high harmonics and the back E.M.F. 

of the rotaries being a smooth wave, what must 
happen is that when the opposing E.M.F's. do not b. 
balance, owing to а ripple in one and not in the  . 

other, a wattless, self-induction current rushes \ Cy 

in or out of the rotary, which will absorb or ANE. 
equilibrate the difference of voltage. This is 

shown in curves 4 and 5. In the latter case the Fia. 3. 
rotary was running unloaded under conditions of 

minimum armature current. It will be seen that 

the amplitude of the ripples of the current waves seems larger than 
that of the main wave itself. 

Fig. 1 is reproduced from a scale drawing of the armature slots 
and field-magnet pole shoes. An examination of this figure would 
lead us to expect six more or less sudden irregularities or excres- 
cences per half wave, This does not mean a 12th harmonic; an 
even harmonic would be impossible with such a generator, as it 


Fig. 2. 


would mean that the positive half-wave was of a different shape to 
the negative half, and the right-hand half of each half-wave was of 
a different shape to the left-hand half. This, of course, with such a 
generator, is impossible. 

An approximation to the wave which represente threading of 
magnetic flux (i. e., sum total of the magnetic flux interlinked with 
each turn of the armature winding) may be made by adding a 
fundamental and a ripple of the shape shown in fig. 2, the ripple 
being wholly positive during the positive half period and wholly 
negative during the remaining half period. Dae to there being two 
slots per coil, the first and last ripple per half period are er in 
amplitude than the others. 
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On developing the curve into a Fourier's series the result is 
obtained that the most important harmonics are the 11th and 13th, 
the E.M.F. of these being about three times that of any other 
harmonic. From this the general conclusion is drawn that the 
most important harmonics, where there are 4 teeth in the generator 
per pair of poles are the 


(2g — 1)th and the (2 g + 1). 


The question now arises whether 12 ripples in the D c. voltage 
per cycle are consistent with an 11th and 13th harmonic. If we 
consider the 13th harmonic occurring similarly in the three phases 
A, B and c, then the harmonic in B will be 120" of its own period in 
advance of the harmonic in a. This means that we have a true 
“ three-phase ripple " advancing in the same direction as the main 
wave but with 13 tímes the velocity ; similarly the 11th barmonic 
will form a three-phase ripple retreating with 11 times the velocity 
of the main wave. What does this mean in the rotary con- 
verter? The armature is rotating, вау, at “n ” revolutions for- 
wards; the three-phase current in it produces a backward 
rotating field of speed n relative to the armature, or at rest 
relatively to the field system. The 13th harmonic travelling 13 
times as fast and in the same direction corresponds to a rotating field 
revolving at a speed of (13 — 1) times that of the armature relative 
to the fixed position of the brushes, while the 11th harmonic pro- 
duces a field rotating in the opposite direction, and there!ore with 
(11 + 1) times the speed of the armature relatively to the fixed 
frame of the rotary. 

-Both of these harmonics will therefore have the effect of pro- 
ducing 12 ripples per cycle in the p.c. voltage. 

The question now arises, how can the harmonics be magnified or 
accentuated ? This may be brought about in two ways:—(1) By 
strongly magnetising the teeth in the armature by the armature 
currents themselves. (2) By resonance pure and simple. 

Curves 6 and 7 are examples of (1), the teeth being strongly 
maguetised by the leading and lagging currents. Curve 8 is a case 
of resonance; а few cables only were in circuit, and the current 
flowiog out of the generator was too small to be read on the station 
instruments. 

A digression is now made in the paper into the theory of electric 
resonance, it being shown that, put simply, resonance occurs when 
we have self-inductions and capacities in series, each of which taken 
by itself would check the current down to the same values, if the 
same E M.F. were applied to each. Asa practical example, con- 
sider a two-phase cable with two insulated cores and a common 
return outer (fig. 3). 

Suppose phase в in the power house has been opened; we can 
represent the state of things that exists as in fig. 4. Current enters 
conductor a, and returns by corductorc; it can flow through the 
capacity, a c, aud the self-induction, a c, these being in parallel; 
but an alternative path is through capacity, a b, and thence through 
capacity, b c, in parallel with self-induction, 5 с. 


b o BF. 
ME min 


Suppose frequency = 25; voltage per phase, 3,000; transformer 
taking magnetising current of 1 ampere, secondary circuite open. 
Let the capacity (а + с) b = 765, and capacity (a + Б) e = 9 
microfarad per mile. If the length of line be 283 miles, then the 
total capacity, a c = 1:27 mf. and the total capacity a b = 847 mf. 
If now the P. р. between b and c is vi the current through the 
transformer b c is 3000 = 333 х 10-* vi, and through the 
capacity b c, 2 x 10-4 vi. The current arriving at 0 will, therefore, 
be а wattless current lagging 90° behind the H. M. F., and equal 
to 1:33 10-* vi; but if the difference of potential between a and b 
is vj, we have again a capacity current through a b of 1:83 vi; ќе, 
the necessary conditions for resonance, and the potential of the 
switched-out conductor b will rise until the insulation breaks down. 
There are of course a large number of combinations possible where 
resonance might occur, and every station engineer is more or less on 
the alert for them. 

Every alternator may be represented by an imaginary machine 
producing an alternating E. M. F. without self-induction, and without 
reaction, but with a choking coil in series with it. We have to 
consider the choking coil as having a variable coefficient of selt- 
induction, which is a periodic function of time. We do not ia 
practice meet cases where the self-induction of the alternator will 
produce resonance with the capacity of the cable system at the 
fundamental frequency. For example, taking a large three-phase 
cable system as represented by a three-legged capacity of 5 mf. per 
leg, the capacity current per leg at 6,500 volta per phase, 25 cycles, 
would be 295 amperes. The self-induction in the alternator which 
would produce resonance with this cable system would, therefore, 
be such as would only allow 2:95 amperes per leg to circulate when 
the generator was excited to 6,500 volts, and short circuited. Such 
an alternator would be manifestly inadequate in connection with 
such a cable system, but might, perhaps, be used for applying a 
pressure test to the cables, in which case of course the greatest care 
would have to be exercised. 

Although the self-induction of the supply alternator will not 
produce resonance at the fundamental frequency, it does not at all 
follow that such may not ocour due to a higber harmonio of the 
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Е М.Е. The current which a given capacity will take at a given 
voltage is proportional to the frequency, while the current which a 
eelf-induction will pass at the same voltage is inversely proportional 
to the frequency. 

In the above case the capacity current per 1,000 volts corre- 
sponding to the llth barmonic would be 8:65 amperes. А self- 
induction which would pass 8:65 amperes at 1,000 volts, 275 cycles 
per second would pass 356 amperes at 3,750 volts and 25 cycles, or an 
alternator with this self-induction per leg would give on short 
circuit 356 amperes per leg when excited to 6,500 volts per phase. This 
figure was chosen because it very nearly corresponds with the results 
taken from the .2,500 kw. generators in Glasgow. We should, 
therefore, at first sight expect to obtain resonance with such an 
alternator and cable system corresponding to fig. 17, if an 11th 
harmonic existed in the E.M.F. wave. 

Theoretically 10:4 miles of cable would be aufficient to cause 
resonance with the 11th harmonic, but, as a matter of fact, consider- 
ably more cable was found to be necessary. This is probably due 
to the fact that the coefficient of self-induction of the alternator is 
by no means the same for the fundamental as for the higber 
harmonica. 

Curve 9 shows the 11th barmonic accenuated with 93,700 yds. of 
cable in ; with somewhat less, resonance was obtained with the 11th 
harmonic, but a photographic record could not be obtained. Оп 
reducing the capacity the 13th harmonic could be brought gradually 
into prominence. It is very difficult to obtain good resulte under 
these circumstances, as if resonance be too pronounced the oscillo- 
graph motor stops. Curve 8 does not show the condition of 
maximum resonance by any means; in fact, instantaneous glimpses 
of alarming resonance were obtained, but for reasons already stated, 
could not be reproduced. 

It follows, from these experiments, that the procedure which bas 
been hitherto adopted when shutting down to gradually slow up 
the main engine, and conversely to excite, and then run up the 
engine slowly on the cables, when starting up, is wrong, as by so 
doing one passes through the conditions for maximum resonance 
with all odd harmonics above the lith. Undoubtedly the better 
procedure is to run tbe machine up to full speed, and then slowly 
bring up the excitation to the normal, and the reverse procedure 
when shatting down. 

Another important point to consider is whether resonance due to 
a higher harmonic can occur under load conditions. The curves 
generally indicate that this is not so, the ripples being apparently 
damped down to a minimam under load conditions. The period 
ok greatest importance from this poiut of view is that of light load, 
when the cable system is being fed from one generator, which is 
perbaps of relatively small proportions. 

In spite of these experiments at Glasgow, it is not to be supposed 
tbat great practioal importance is to be attached to the possibility 
of resonance; it is important, however, that engineers should be 
conversant with the conditions under which resonance is likely to 
occur in systems under their charge, so that they can avoid arrange- 
ments that will give rise to these. 


(To be concluded.) 


THE ANGLO-BELGIAN TELEPHONE CABLE. 


Tue annual meeting of the Société Belge d'Electriciens was held on 
January 17th. In the course of the proceedings M. Léon Gérard, 
director of the Company for Electric Traction on Waterways, was 
re-elected president, and М. Leduc, inspector of telegraphs, one of 
the most distinguished officials of the Belgian 
administration, read an interesting paper 
on the first Anglo-Belgian Telephone Cable, 
which was opened to the public a short time 
ago. M. Leduc was the official delegate of 
tbe Belgian Government at the laying of the 
cable in question, and bore testimony to the 
great skill shown by the English in laying 
submarine cables, to the devotion of their 
officers, to the courage, and above all the 
discipline of English sailors. The Anglo- 
Belgian telephone cable connecting England 
with the Continent is about 47 276 miles in 
length. It is the longest telephone cable yet 
laid. The Anglo-French созбе, which comes 
next in length, was only about 40 kilo- 
metres The making of the cable was en- 
trusted to Messrs. W. T. Henley's Tele- 
graph Works Co. 

The cable is 54 cm. in diameter. It con- 
tains four conductors, enabling two circuits 
to be established. It weighs 33:288 tons 
per naut, and cos!s, delivered on board the 
cable ship, £589 103. per naut. 

The specification demanded that each con- 
ductor should consist of & strand of seven 
copper wires, all of the same diameter, and | 
forming а left-handed helix. 16 weighs 160 lbs. per nautical 
mile, which corresponds to the weight of a copper wire 2'38 mm 
in diameter. | 

At 76° F. its resistance was not to exceed 7 452 ohms per nautical 
mile. The weight per nautical mile multiplied by the resistance 
at 75° F. was not to exceed 1,192. 

The conductors are insulated by means of a covering of three 
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alternate layers of gutta-percha and Chatterton’s compound. The 
Chatterton layers are as thin as possible, and only sufficient to ensure 
the adherence of the conductor and the layers of gutta-percha. The 
weight of the dielectric which covers each conductor does not ex- 
ceed 300 lbs. per nauti al mile, so that the weight of each con- 
си covered by its insula'ing envelopes is 460 lbs. per nautical 
mile. 

The specification demanded, moreover, that after the immersion 
of the core for 15 days, tbe temperature of the core-tank should te 
for 24 hours raised to 75° F., and that, after the core had been 
eubjected for a quarter of an hour to an alternating electromotive 
force of 5,000 volts at 100 periods per second, the insulation tests 
should be proceeded with. After one minute's electrification with 
a battery of 300 volts, the insulation resistance should not be less 
than 500 megohms per mile. The capacity of each insulated con- 
ductor should not exceed 275 microfarad per mile. 

Tbe makers were required to give due notice to the engineer 
of the Post Office. The joint to be tested was charged with a vultage 
of 300 volts for one minute, and the trough was then discharged 
through a Thomson galvanometer. The loss at the joint should not 
be more than double that along an equal length of the perfect 
core. 

The four cores were wound helically round a centre of 
tarred hemp rope, three-quarters of a centimetre in diameter. 
In the interstices between the insulated wires were wound tbreads 
of tarred hemp, which gave, as far as possible, a cylindrical form to 
the cable. The whole was covered with cotton tape treated with 
ozokerit, which again was wound with a ribbon of brass 004 in. thick 
and 1:25 in. wide. This was covered with a second winding of cotton 
tape. The object of the brass ribbon is to protect the gutta-percha 
from the attacks of the teredo worms, the ravages of which are well 
known. Outside the second layer of tape is a covering of tanned 
Russian hemp of tbe best quality. 

Lastly, over the whole is а metal sheathing consisting of 
16 galvaoired iron wires 7:1 mm. in diameter. These were previously 
heated sufficiently to remove all traces of humidity. They were 
then pluoged, while still hot, ia gas tar free from naphtha. All 
the joints made during the manufacture of the cable had to be 
galvanised and tarred afresh. The metal sheathing was, in its turn, 
covered with two layers of yarn formed of three strands wound in 
opposite directions. This yarn was first soaked in a mixture of 
85 parts of pitch, 124 of bitumen, and 24 of resinous oil. 

The most difficult part of the work was the laying of the shore 
ends. Tis was done by the small steamer Alert, whereas the deep- 
sea cable was laid by the Monarch, a much larger vessel. The 
Alert is a paddle steamer 40 metres long and 8 wide, of 
300 tons burden, 193 being efficient. Its draught is usually only 
6 ft. of water, which enables it at high tide to pases the greater 
namber of the buoys on the Belgian coast. It was rigged up 
specially with a view to the work to be done. The fore part was 
provided with two sheaves with deep grooves, and with a 
steam trolley. In the after part was the hold in which the 
cables were stowed. In the middle of the bridge was the teeting 
room, provided with all kinds of measuring instruments, &c. The 
crew consisted of 12 skilled cable men, a number of marine 
engineers, stokera and mechanics, and the sailors, The cable hands 
were under the direction of two electrical engineers, and the others 
under two marine engineers. The submarine superintendent was 
Mr. Е. Pollard, of the General Post Office. 

The laying of the cable began in September, 1891, but after 
2 miles had been paid out, operations were interrupted by the 
discovery of defects in the manufacture of the cable. These 
defects were due to the fact that the metallic armour had been 
wound with too short a pitch, so that under the strain of the 
normal tension exercised by the vessel during the laying, the 
armour sheathing was stretched more tban the cores could bear. 


BELGIUM 


La Panne 


The 23 miles of cable tbat bad been made were rendered useless 
entailing a loss of £20 per mile, or for the whole length £460. A 
new length of cable was then made. 

Special care was taken in determining tte ronte to be 
followed by the cable. Of course, in this work, depths such as those 
found in the Atlantic had not to be dealt with, but difficulties of 
another kind were encountered, especially on the Belgian coast. 
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In the first place, there was the sballowness of the water, which 
threatened to leave the cable exposed at low tides; and, secondly, 
the fact that it would cross tbe old telegraph cable laid between 
La Panne and St. Margaret's Bay. The crossing must necessarily 
be in deep water. To mak the course to be followed the vessel 
fixed a series of buoys, which defined it exactly. This being done, 
the new cable was delivered on board on March 19th. After the 
embarkation the cables were tested. For the four wires coupled in 
series, the resistance measured shortly after embarkation was 
254:2 ohms; at the end of nine hours it was 2544, and it remained 
at this until the time of laying. A storm compelled this to be 
delayed for some days. 

To effect the laying it was necessary to bring to land the quantity 
of cable required to cross tbe foreshore and reach as far as the 
cable-hut at La Panne. The foreshcre extends at this spot for 
350 yarde, and the hut is 300 yards beyond the high-water 
mark. 

In order to transport the 650 yards of short-end cable required, a 
raft consisting of two barges and a movable platform was 
required. This operation took place on March 23rd; but just 
after the raft had started for tbe shore it sank. Fortunately 
there was no loss of life. 

The sunken cable having been cut off, the vessel headed for Nieu- 
port. Having arrived at about 650 yards from the cable-hut, the 
vessel made a half tarn and approached as close as possible to the 
coast. Tie amount of cable necessary to reach tbe hut was 
slowly paid out, and the Alert proceeded in the direction of 
Buoy No. 1. The vessel then began to pay out the cable, continually 
testing its insulation and conductivity. Before being sunk in the 
sea, the extremity of the cable was fastened to buoy No. 2, the con- 
ductors were joined together, and the jointe covered with gutta- 

rcha. 

E adepta were made to recover the lcst cable, but the difficulties 
attached to laying the work compelled it to be postponed. 

On March 24th the work was resumed, but, owing to various 
mithaps, the cable was only laid to half-way up tbe fore-shore. The 
layirg of the cable among the dunes was attended with great diffi- 
culty, owing to tbe gale which was raging at the time. The Jaying of 
shore end was finished on March 26tb. On the 27th the Alert 
returned to Messrr. Henley’s Works, and the embarkation of the new 
length of cable took place the next dav. On the 29th the Alcrt 
eailed to Dunkirk. On March 31st buoy No. 2 was picked up with 
tbe end of cable attached to it. This end was then spliced on to the 
cable in the vessel. The splicing being finisbed, the vessel was put 
in communication with tbe cable-hut, and after a preliminary test, 
the communication was found to be excellent. 

On April let some tests were msde which gave perfectly satit factory 
results, and the laying of the shore end was concluded. 


Results Obtained on April 1st, 1902. 


Exact length of cable 16:623 nants. 


Capacity, per wire ... ; 25 4 4375 mfds. 
ü » naut Sai is 26695 „ 
Resi. cance per wire as 5s .. 117 9 отв. 
ss » Deut ix ve .. 7099 „ 
Temperature calculated 45? F. 
observed 44? F. P 


Insulation, more than 1,000 megobms, 


Tbe capacity and conductivity and the balance of tbe two 
circuits were perfect. 

Tie laying of the deep-sea part of the cable was effected within 
the week from April 14th to April 20tb, by H.M.T.S. Monarch, 
under the direction of Mr. W. Culley, tbe submarine super- 
intendent. The 33 miles of cable completing Messrs. 
Henley's contract. were emberked at Woolwich. The Monarch 
tben steamed straight for St. Margarets Bay, the starting 
point on tbc English coast. As, half a mile out, the sea is 
4 fatboms deep st low tide, it was very easy to get there 
with the boats at high tide. Tbe course was fixed by the telegraph 
cable from La Panne and the telephone cable from Calais, between 
which two cables the new one was to be laid. A buoy was 
pleced at the intersection of the South Goodwin and the Dover 
lighte. From this point to Buoy No. 1, placed by the Alert on 
March 318, the sea every where exceeds £0 fathoms in depth, with 
the exception of the crossing from the Outer Ruytingen bank, where 
it only reaches 6 or even 3); fathoms. 

In order to be sure about this part of the course, the exact 
position of three buoys, which were in French waters had to be 
ascertained. It was found that all three had deviated from the 
position indicated on the chart to an extent respectively of 14 
miles, +, and | of a mile. 

This correction baving been made, the position of Buoy No. 1 
placed by the Alert was verified. This was found to be cxactly in 
the position marked. 

After having connected by splicing the cable in the sea to that in 
the vessel, the real laying of the cable was proceeded with. This 
operation was accomplisbed without any hitch, the sea being calm 
and the weather splendid. 

Tbe shore end consisted of 300 yds. of cable, which was placed 
upon а raftiformed of two of the Monorch's boats, and brought by the 
steam tug to within a sbort distance from the low tide limit, whence 
it was easily carried by men to the cable-hut. The length of cable 
laid by the Monarch was 30:653 miles, which, with the 16 623 miles 
laid by the Alert, brings the {otal length to 47:276 miles. 


The tests made on Sunday, April 20th, at ths cable-hut, St. 


Margaret's Bay, afterztbe instruments had been connected up, gave 
the following retults:— 
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The resistance was— : 
331°3 standard ohms at 46)" Е. 


Wire 1 ria дев 
» 2 eee eee 331 8 99 з? » 
» 9 m ix 331:5 ji % m 
» 4 7 - 331:2 it н " 
The capacity was found to be— 
Wire 1 T 12:617 microfarads. 
w 2 T" M 12 617 ji 
» 3 ks КЗ 12:575 уз 
„ 4 m yi 12:617 i ; 
The conditions baving being fulfilled, the cable was accepted. 
Expenses. 


The price of one nautical mile of cable is £589 101. 


The expenses of the Alert may be estimated as follows :— 
a) 16 days at £45 or 1,125 fr. = 18,000 fr. 
(b) 138 tone of coal at 25 fr. = 3,450 „ 
(c) Sundries a -— = 550 ,, 
Total ... 22,000 fr. 
The expenses of the Monarch were :— 
(a) Nine days at £75 s — 16,875 fr. 
(b) 43 tons of coal at 32 fr. = 41,376 , 
(c) Sundries s i = 49 „ 
Total ... 


18,300 fe. 


Various otber expenses amounted to 825 fr., the total cost 
amount ing to 778,000 fr., from which must be deducted the cost of 
2:369 miles of cable which were returned to the works, or 
35,773:98 fr. The remainder = 742,226°72 fr. 

The share of Belgium in this expenditure was 130,000 fr. 

It will be remembered that the Brussels—London system 
includes 383 km —156 in Belgium, 88 at ses, and 140 in England. 

The cbarge for communication is 10 fr. for three minutes. 

The laying of this cable will not fail to produce economic conse- 
quences of great importance. Submarine telephone cables supply a 
want that is continually becoming felt more and more, vis., the 
suppression of distauce. The new cable has just succeeded in over- 
steppiug the barrier that separates Britain from Belgium. It will, 
no doubt, be as regards submarine telephony as it has been with 
telegraph cables, and also with ordinary lines and wireless tele- 
graphy, i.c., we shall go on step by step. Every day we increase 
the distance, to-day 100 km., to-morrow 1,000, and, finally, we may 
hope for the transmission of speech across the Atlantic. Perhaps 
this glorious feat is reserved for the Papin system. The recent 
experiments of Siemens & Halske are full of promise as regards 
ite realisation. 
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THE JOINT TRANSMISSION OF DIFFERING 
CURRENTS.* 


By FREDERICK BEDELL. 


Tuis is an era of combination. The particular combination to which 
I invite your attention this evening is a combination between the 
one-time rivals, direct and alternating currente. In fact the com- 
bination is more far-reaching, for alternating currents of different 
frequencies may be combined, and so too may power transmission 
currents and currents for the transmission of intelligence. The 
same system of conductors may supply our alternating lampe aod 
our direct-current motor. We may remove an incandescent lamp, 
attach a telephone and talk over the incandescent circuit with our 
neighbour. 

This method of telephoning or telegraphing over electric light 
and power circuits, let us pass with this casual mention, aad proceed 
to consider the joint transmission of differing currents for electric 
light and power. 

An important characteristic of differing currents is their ror- 
interference, Assigning personality to tbe currents, we may say that 
current a, when traversing a wire, does not know that current? 
i$ there, the two being of different character. Neither current 
recognises the existence of the other, or is in any wise affected by 
its presence or absence. To illustrate the extent to which this 
is true, we may refer to the experiment, which seme of you have 
tried and others may try in the laboratory, of telephoning over s 
power circuit from which motors are operated. The starting and 
stopping of the motors does not affect the telepbone. 

For power transmission this non-interference leads to two impor- 
tant results, a great economy of copper and a lamp regulation no! 
affected by motor load. 

Copper Economy.—In the joint transmission of differing currents 
each current has the entire benefit of the whole conductor as though i 
that current were transmitted alone. This means that for the trans- . 
mission of two currents the same amount of copper is required м 
for the transmission of one alone; that is, twice as much power may 


* Abstract of a paper read before the Electrical Society of Cornel! 
University, February 2nd, 1903. We are indebted to the courtesy 
of the author for an advance proof. 
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be transmitted with a given amount of copper. Hence there ів а 
copper saving of 50 per cent.“ 

Consider the case of one incandescent lamp furnished with a 
direct current of ore ampere over a conductor with a resistance of 
one ohm. The line loss for one lamp is one watt. Let a second 
incandescent lamp be supplied with one ampere of alternating 
current. In the line conductor, the one ampere of direct and one 
ampere of alternating current combine to make a resultant current 
of only 1414 amperes. The line loss is now two watts for two 
lamps, or one watt per lamp as before. Each current has a loss of 
one watt the same as tbough the other current was not there. 

If the two lamps were supplied with like current, one ampere 
each, the total current would be two amperes with a line loss of four 
watt». To reduce the line loss to two watts (its value with differing 
currents) the line resistance would have to be reduced to one-half ; 
to accomplish this twice as much copper would be necessary. 
Single current transmission requires twice as much copper as double 
current transmission. : 

Independence of Lamp and Mctor Regulation.— We have just seen 
that line losses} for differing currente transmitted jointly are iude- 

ndent of each other; whereas this iudependence is not found for 

ike currents. What is true for line losses is equally true for 
line drop. ‘the line drop for each current is equal to the line losa 
for that current divided by the value of that current. The regula- 
tion for each of two differing currenta is accordingly independent 
of the regulation of the other. 

In all systems employing but one kind of current the lamp regu- 
lation is affected by the motor load. Vith dijicring currents, the 
lamp and motor regulation тау be made entirely independent. The 
motor service may be increased far beyond that originally contem- 
plated, each motor overloaded as much as it can stand, the line drop 
for the motors increased to any amount you will, and the regulation 
of the lamps will remain unaffected. This feature, aside from its 
general utility, is of particular value in service furnished to out- 
lying districts | 

General Advantages.—Tbe fundamental advantages in joint trans- 
mission are those just discussed —simplicity, copper economy, and 


independence of lamp aud motor regulation. These lead to the 


further advantages :— 

General Economy.— In addition to economy in first cost, the reduc- 
tion of 50 per ceut. iu the copper employed in feeders and mains 
of a distribation system reduces the cost of maintenance, ioasmuch 
as it simplifies the system and reduces subway construction, 
poles, lines, switching devices, &c. 

Extension of Kind of Service.— Motors at d lights may be offered to 
consumers, where otherwise only one kind of service could be satis- 
factorily and profitably maintained. 

Improvement in Quality of Service on account of independeuce of 
lamp regulation. 

Extension of Economical Area of Distribution.—This is rendered 
possible on account of the copper economy. In some cases the area 
may be extended on account of the income from the added motor 
service which otherwise would not be possible. 

Different Voltages for Lamps and Motors.—The voltage of incan- 
de-ccnt lamps is lower tbhiu is generally desirable for motor opera- 
tion. With the two classes of service supplied by joint transmission, 
each ciass may be supplied with current at tbe pressure and with 
the degree of regulation best suited for it under the conditions. 
Thas the motors may be operated at 440 volts and the lamps at 
110 volte. | 

Systems of Transmission. —To obtain the benetits recited above it 
is required that а system be employed for the joint transmission 


and s: parate utilisation of differing currents. The separation of the . 


curreuts for their utilisation is as necessary as the combination of 
the currents in transmission. The systems? by which these results 
may be obtained may be classified as follows:—(a) Selective; 
(b) differential; (c) common conductor. | 
(a) Selective System. —In solving the problem it is natural to first 
consider the employment of selective devices or traps permitting 
the passage of one form of current and restraining the other. This 
system can be worked toa limited extent. Try it and you are 
likely to soon conclude that its commercial applicability is ques- 
*tionable. When direct and alternating currents ate transmitted by 
tbis system a serious problem arises in preventing the saturation of 
the iron cores of alternating current coils by the passage of direct 
current. But even with all difficulties overcome, the need of special 
devices is a serious objection. For commercial euccess the separa- 
tion of the currents must be obtained as an inberent characteristic 
of tbe system. 
(L) Differential Systen.—In this system one form of current (ey, 
direct) Hows differentially through the coils of apparatus utilised 


by the otber current (е g., transformer coils), so that no magnetising 


action is obtained. ‘This method many of you have used in the 
dynamo laboratory in performing the experiment entitled; 
" Starting a Rotary Converter by Means of Direct Currents Trans- 
mitted over the Alternatiog Line." The cumplete separation of 
tbe two currents by this system is illustrated by the telephone 
exceriment referred to above. 

For primary transmiesion the differential system is the proper 
one to use. Бу means of this system direct current may be trans- 
mit ed for specisl purposes over alternating current trans- 
mission lines, either aiugle-phase or polvpbase. An interesting field 


° Discussed 1ш1у vy tue writer in a paper entitled Copper Saving 
in the Joint Transmission of Direct and Alternating Currents,” 
Sibley Journal, Vol. xy., No. 1. Also Erec. Rev, Vol. 47, p. 32. 

f Proved rigorously io reference cited. 

i There were, fully described with hlack-board illustration. 

$ See article under this title, Sibley Journal of Engineering, 
Vol. ziv., No. 9, p. 409. 


lies in the joint primary transmission by this system of alternating 


currents of different frequencies, one for light and one for power; 


these may be single-phase or polyphase. The lamp regulation is 
thus independent of the motor load. | 

For secondary distribution it is preferable to employ the 
differential system only in connection with the Common Conductor 


Systein, 


(c) Common Cymductor System.—' This system is adapted to 
secondary distribution, for which it is especially suited on account 
of its simplicity, as well as the copper saving and improved lamp 
regulation already discussed. Four main wires, 1, 2, 3, 4, are 
employed, only two of which need enter any consumer's premises, 
or need be employed in any particular street or district. The 
separate pairs of wires are used as follows :— 


Lines 1 and 2 supply direct-current devices. 
Lioes 2 and 3 supply alternating-current devices. 
Lines 3 aud 4 supply direct-current devices. 
Lines 4 and 1 supply alternating-current devices. 


All receiving devices are directly connected and no special 
apparatus is required. 

Eristing systems may be utilised without change to obtain the 
advantage of joint tranamission. Consider lines 1, 2 to be the main 
conductors of an existing Edison system supplying J00 lamps. The 
addition of lines 3, 4 permits the wiring of 300 additional lamps 
(inttead of 100 additional lamps as at presant). Doubling tbe 
copper increases the lamps supplied four fold without disturbing 
the existing system. 

The three-wire system may be used. The addition of a neutral 
wire for csch pair makes it possible to employ the three wire system 
together with the common conductor system. The two systems are 
not alternative. 

For isolated plants and осе busldings the common conductor 
system should be used for connecting receiving devices. At the 
generating plant a combination with the differential system may be 
employed so that only one doeulle-current gencrator need be employ ed. 
The л.с. brushes connect with the primary of a transformer with two 
equal secondaries. The four secondary terminals form the four 
wires of the common conductor system. The two leads from the р c. 
brushes ate connected respectively to tbe middle points of the two 
secondaries. From this it is not to be underttood that the use of a 
double-carrent generator is necessary ; separate sources for direct 
and alternatirg currents may be employed when desired. 

For sub station work one rotary converter may ba connected in a 
somewhat similar manner. 

Voltage in Primary Distribution.—By the differential system of 
connection, in any usual case direct curreut transmitted over primary 
lines will not increase tbe line voltage.“ 

In the joint transmission of high potential currents of different 
frequencies, tbe line voltage is raised. Hence on the basis of a 
limiting voltage between conductors tbe copper saving is reduced 
from & saving of 50 per cent.toa lesser amount according to the 
particular way in which the differential method is applied. Thus 
in one case on the basis of a detinite potential between conductors, 
the copper required; in transmitting currents of different 
frequencies is nine-tenths of that required for the transmission of 
three-phase current of one frequency. The advantage of copper 
saving is accordingly not so great. The advantage of independent 
lamp regulation is fully obtained. | 

Voltage in Secondary Distribution. —Referring to the paragraph on 
the common conductor system, if the receiving devices be for 100 
volts, the lines brought into each cunsumer's premises will be ata 
pressure of 100 volts. In the distributing system lines 1, 2; lines 
2,3; lines 3, 4; lines 4, 1 will have a differeuce of poteatial of 100 
volts. There will be a difference in pressure of 141 volte between 
lines 1 and 3 and between lines 2 and 4. These lines may be 
remote. 80 far as copper saving is concerned we obtain all the 
advantages of transmitting at one voltage (say 141 or 282), and 
receiving without transformers or auxiliary devices at 70 per cent. 
of tbat voltage (say 100 or 200 volte) We obtaiu the same 
benefit, so far as copper economy is concerned, as though each (on- 
sumer were given a 10:7 transformer. | 

Such а transformer, however, would not give the advantage of 
independent lamp regulation which is obtained by the system under 
discussion. 

Conclusion.—A careful study of the problem of joint transmission 
for a particular set of conditions will suggest details and moditica- 
tions tending towards economy and improved service which have 
not been discussed in this brief paper. Iu this brief outline enough 
of the cba'acteristics of joint transmissicn have been touched upon 
to show the utility of such a system. Although the writer has 
devoted a great deal of attention to the subject for several years, 
new phases of ithe subject are continually developing. It ів а broad 
neld and an at'ractive one on account of tbe variety, as well as the 
vastness, of its engineeriog possibilities. 

»In a single-phase system with D.o. connected between the 
neutral point aud an auxiliary conductor (or ground) the virtual 
value of potential between апу two conductors is not raised uv less 
the Dc. pressure exceeds 866 of the a.c. pressure. In а thrce- 
phase system similarly connected, the potential between conductors 
is not raised unless tne р.о. pressure exceeds 81 of the a.c. In a 
four-wire two-pbase system with direct current connected between 
the neutral рой ts of the two independent phases, this percentage 
becomes 707. Usually the direct current will be at a pressure much 
lower than that indicated in any of these cases. 

+ The case taken is one in which each of the three conductors of 
a three-phase system is split into three lines, each of these threc 
groups itself constituting. an independent. three- phase system of 
different frequency. 


THE EMPLOYMENT 
OF QUALIFIED PROFESSIONAL MEN IN 
BRITISH INDUSTRIES. 


WE have frequently asserted that when the ordinary journalist pro- 
claims tbat Great Britain is behind all other progressive nations in 
the specialised education of her men of science, and in the number 
of men so trained, he is confusing the supply with tbe demand; 
our v'ew, and it cannot be successfully controverted, is that we 
bave the men, in quantity and in quality, but that our manufac- 
turers will not make proper use of their services. An interesting 
light is thrown upon this question by the issue of the last number 
of the Proceedings of the Institute of Chemistry of Great Britain 
apnd Ireland, which is the only body in our country that confers a 
title in chemistry after severe and comprehensive examinations and 
other tests into the specia] and general education of the candidates. 
At the present time the Register of the Institute contains the names 
of 928 Fellows and 143 Associates, or 1,071 members in all; of 
these 968 are resident in the United Kingdom, and the remainder 
in the Colonies or abroad. With a desire to ascertain in what 
departments of applied chemistry the members of the Institute 
were engaged, a Committee recently issued a ciroular to the 
members living in Great Britain and Ireland, requesting 
them to give information of this character. Out of the 
968 members so appealed to 835 replied ; and from the data given 
it was found that, approximately, 3017 per cent. are wholly 
engaged iu private practice, 26°70 per cent. in industries, 16:16 per 
cent. in teaching, 73 per cent. exclusively in Government or 
municipal appointments, the remainder, 19 67 per cent., being 
chiefly occupied in two or more of the various departmente of pro- 
fessional work are not included in the preceding figures." If, now, 
we work out these percentages into actual numbers, we find that, 
neglecting a certain number of undoubtedly able men who have not 
seen fit to associate themselves with the Institute of Chemistry, 
there should be within the United Kingdom 252 consultiog 
chemists, 223 factory chemists, 135 teachers, 61 cfficial chemists, 
164 “various,” and 133 qualfied men whose occupations are 
unknown. Merging these 133 into the other classes in the same 
ratio roughly, we find that onlv 260 or 270 F. I. C.s“ and 
“ALC.” are regularly employed by chemical and other manu- 
facturers; and since there are several factories in our country 
where two or more trained chemists are engaged," it 
follows that only about 250 British concerns engsged in 
industrial chemistry condescend to acknowledge the value of 
scientific ability to the extent of paying for the regular services of 
thoroughly and systematically trained chemical advisers. Of 
course, & considerable number of other manufacturing companies 
may more or less habitually retain the temporary services of some of 
our consulting chemists; but when it is remembered how strongly 
the British manufacturer believes in secrecy, especially if he has no 
secrets worth preserving, it is evident that he cannot derive as 
much advantage from a frequent consultation with an outside adviser, 
whom he is often afraid to entrust with the whole bearings of the 
problem which has to be solved, as from the presence of a private 
chemist in his own laboratory. The figures given by the Institute 
of Chemistry lead to various other trains of thought, which we have 
no space to pursue on the present occasion; and we can only wonder 
what becomes of the pupils that these 135 professors and demon- 
stators of chemistry are busily and ceaselessly engaged in turning 
out. Without desiring to pry into private matters, and simply to 
gauge the market value of chemical knowledge, we wish it were 
possible to discover the aversge income of a competent qualified 
works chemíst, and that of an able professor. It is doubtful whether 
many of them are valuable citizens from the Chancellor of the 
Exchequer's standpoint. 


SUPERHEATED STEAM. 


Pror. EwiNG supplements the recent report of his tests on a super- 
heated steam engine by an article in the Engineer. His particular 
tests at Manningtree were, he claims, made under certain upfavour- 
able conditions, and if these unfavourable conditions were replaced 
by favourable conditions a beiter result, we are told, would have 
been secured. But is not this the case with all tests? Could 
every test have all conditions of the best, we should have 
perfection. 

The 9 lbs. of steam used by the engine at Manningtree contained 
the heat equivalent of 10°65 lbs. of saturated steam, and we are 
asked to accept this as the measure of the system. 

This is bardly fair, because the merit of any system must be 
measured not alone in steam used; the cost is measured in the 
coal bunker, and if the superheat costs too much to secure, as it 
clearly did at Manningtree, there must be something open to 
criticism, The reference to economisers does not help matters. 
These are old appliances, and the chimney temperature of 347^ F. 
is not abnormal. | 


* We can substantiate this bold ss:ertion as to the occasional 
prodigality of trained chemical assistance in works laboratories 
from cur own knowledge; but our advertisement of the fact 
appcars a trifle Judicrcus when the German fectories with 100 odd 
" Pb.D.s " are thoughtiof. | 
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We are glad, however, to find that Prof. Ewing takes the proper 
view of the benefits derived from superheat. He recognises that it 
isin combatting the cylinder metal effects that superheat is chiefly, 
or at least largely, valuable. This is the view long maintained in 
these columns. The more theoretical thermo-dynamic benefits are 
vitiated by this cylinder effect, which renders it practically 
useless to consider the steam engine on thermo-dynamic lines. 

Another advantage on which he lays stress is the reduced leakage 
past valves which takes place with superheated steam. Water 
appears to leak freely where dry steam cannot pass. Therefore 
wet steam is far more apt to leak than is dry steam. No satisfac- 
tory explanation of this has, we believe, yet been advanced. 

The professor's article ів a piece of special pleading for the 
Schmidt system of high superheat, the intermediate reheater, and 
во on, but it hardly disposes of the contention of critics that the 
Manniogtree reaults were secured at an expense for superheat of 
rather an extravagant order. Superheating implies steam dryness, 
and it is in actual steam dryness that so mach benefit resulte. 
Superhekt ought to be an aid in reducing the expense of steam 
engines by assisting to abolish the compound engine in places 
where it is often wrongly used. In a power station of small size 
where the compound engine is twice as big a» the simple engine 
that would turn the same maximum load, the employment of super- 
heat would almost certainly result in great economy of first cost, 
maintenance and running expenses. It is in these and other 
practical directions that benefit must be sought. 

The professor points out that by a comparatively moderate super- 
heat to 575* F., a certain engine reduced its steam consumption 
by 42 per cent. Is not this a fair argiment in favour of moderate 
degrees of superheat ? . 

Certain difficulties with superheat must not be overlooked. An 
engine already overloaded cannot be made to do the same work 
with superheated steam as with saturated steam. Superheated 
steam demands a later cut-off or it will not enter the cylinder in 
sufficient weight to do the work. Thus we are told that a pound of 
steam contains nearly 20 per cent. more heat if it be superheated to 
800° than if saturated at 140 lbs. pressure. But the absolute tem- 
peratures at those points are approximately as 3: 2, and the rela- 
tive bulks vary similarly. Thus bulk for bulk there is less super- 


- heated steam in a given length of cylinder, and it is imperative to 


put the cut-off later, in order to use sufficient heat when super- 
heating is resorted to. 

It is a little difficult to know exactly where any special 
system of superheat can be claimed for any particular man's ideas. 
Merely high degrees of superbeat do not constitute a system. 
Anyone can use steam red hot if he choose so to do. Nor is there 
any special system in a directly-fired system, nor in an intermediate 
reheater. Commercially there is undoubted benefit from super- 
heat, but there is no hard aud fast line at wbich it can be laid down 
that the best results are secured for each case. But the specific 
heat of steam is only 0°48, so that volumes increase faster than heat 
values, a point of considerable practical importance. 


MOTOR-CARS. 


Onz of the points which forced itself on our attention at the recent 
Crystal Palace motor show was the excessive detail of the various 
propelling mechanisms on the one band, and the comparative sim- 
plicity of the steam engines on the other band. Just little marine 
engines, with link motion reversing gear," was the comment passed 
on some of the steam-car engines. . 

The engines were simple enough, the complication of detail came 
in at the automatic devices for regulating the supply of water to 
the boiler, or of liquid fuel to the fire. Petrol or paraffin seemed 
very properly to be the steam-raising fuel of the lighter care, but in 
the heavy commercial drays of Thorneycrofts the boiler is coke 
fired, though oil can be used, of course, if desired. The fire is below 
the boiler, and the products of combustion rise up into the middle 
space of a circular cluster of vertical tubes, which join a top and 
bottom chamber. They escape laterally between the tubes. Fresh 
fuel is fed in at the top through a hole in the centre of the upper 
chamber, and it drops through the combustion chamber upon the 
top of the fire. Tne engines of these cars are horizontal, and 
the general work stout and strong. 

An exhibit which attracted considerable attention was that of 
Clarkson, Ltd., who showed the engine they use on their cars run- 
ning in an enclosed case, the sides and top of which were glazed, 
and the interior illuminated, to show the lubrication system. Every 
part is provided with its own oil pipe, but the various pipes are 
exposed one at a time by means of a rotating valve to the full oil 
pressure, so that every part gets a full pressure squirt of oil at fre- 
quent intervals, and no part can be kept short, as may happen with 
numerous pipes from one pump when all in parallel. Thus, in the 
Clarkson system, each bearing gets all the oil for a fraction of the 
time, and not a fraction of the oil all the time. "There is no need 
to carry an oil-can except for the steering and brake gear, nor а 
reserve of oil, for а gallon of oil in the casing will last 1,000 miles 
оп а large car. 

The Clarkson car is one which raises steam from the cheaper and 
commoner sorts of paraffin, and the Clarkson burner which has 
already been described in there columns, will produce perfect 


Vol. 52. No. 1,319, Manon 6, 1903.] 


THE ELECTRICAL REVIEW. 


421 


smokeless and, of course, odourless combustion. This it does by 
feeding the paraffin under pressure through a filame-heated coil to а 
fine opening at one end of a trumpet pipe; through this air is induced 
and mixes with the vapour in the long tube, tbe mixture burning 
freely at an annular outlet. An ordirary car carries fuel to run 
120 miles and water for 100 miles, and the cost of fuel fcr a six-eeat 
vebicle is about 1d. per mile. 

Not only in commercial vebicles and in the heavier teuring cars 
like Clarkson's, but also in light cars, steam seems, to hold its own 
against all comers. 

Thus the locomobile car, an American car now being made in 
this country, uses a petrol burner and a tubular boiler, and plain 
vertical engines. The White car has a boiler of coil type and gets 
up steam in three or four minutes from lighting up, and other steam 
cars seem to have got over all the once fancied difficulties of steam 

wer. 

The one difficulty of all cars is the wheel tire, or rather the 
expense difficulty comes in with the tires. A set of tires will 
cost from £15 to £60, and we noted one firm of tire exhibitors were 
proud to exhibit a sign 3,000 miles guaranteed." Well, even 


Bir Frederick Bramwell could mentally work out that 27 xs 
comes perilously near to 5d. per mile, and it  csunot 


be denied that the extension of the motor-car industry will 
be limited until such time as a durable and cheaper tire bas 
been diecovered. Below 20 miles per hour solid india-rabber tires 
may serve, and they are not very costly, but at high speeds the 
pneumatic tire at present is unapproacbablo, and india-rubber grows 
scarce. 

While there is strong evidence tbat motor-cars are rapidly 
acquiring a certain general type and a form such as the railway 
locomotive acquired very early in its history, it can hardly be 
Hir that the foture will show conaiderable simplification of 
detail. 

In this respect the electrical car stands far away ahead of any 
other, and but for its unfortunately heavy aud unreliable accumu- 
lator, nothing could touch it. Given a good battery and a light one, 
even the long start of the steam or the petrol cars would not avail to 
save them from extinction in regard to a large portion of their 
present field. 


...... — 
THE MARYLEBONE DEBÁCLE. 


ALL who are interested in the problems of municipal trading 
will have studied with interest the proceedings of the Mary- 
Jebone Borough Council when the recent report of the 
Lighting Committee was brought before them. As our 
readers are well aware, the negotiations between the Borough 
Council and the Metropolitan Electric Supply Co., anent the 
purchase by the Council of so much of the undertaking of 
the company as lay within the borough, culminated in a 
Btatutory reference to a court of arbitration for the purpose 
of assessing the price. That price has now been ascertained, 
but, in a manner which is wholly unprecedented in the annals 
of municipal trading, the Council seem to be desirous of 
backing out of their bargain. 

It is interesting in this connection to glance at the history 
of the supply of electricity in St. Marylebone. Dy an Act 
passed in 1889, the Metropolitan Electric Supply Co. obtained 
leave to supply electricity in the parish of St. Marylebone, the 
Vestry of the parish giving their consent upon certain terms 
which were embodied in an agreement dated October 1st, 
1889. In 1899 the Borough Council took over the property 
and duties of the Vestry. In 1898 the company were 
authorised to erect and use a station for generating electric 
energy on a site partly in the parish of Willesden, and 
partly in the parish of Acton. On March 12th, 1901, the 
Borough Council of St. Marylebone (the successors in title 
of the Vestry) commenced an action in the Chancery 
Division against the company ; bnt at a meeting held at 
the offices of the company on May ith, 1901, between 
representatives of the Council and of the Borough Council, 
certain heads of agreement were entered into with relation 
to а proposed purchase by the Council of that portion of the 
company’s undertaking which was situated in St. Maryle- 
bone, and with reference to the settlement of the action. 
In 1901 the Borough Council promoted a Bill in Parlia- 
ment in order to obtain powers to take over the undertaking 
of the company. This Bill was passed as the Electric 
Lighting Order Confirmation (No. 1) Act, 1901, by Sec. 2 of 
which it was provided that the company should sell, and that 
the Council might and should purchase the St. Marylebone 
undertaking and business of the company as thereinafter 
defined, with the exception of certain offices and the extra 
high pregsure trunk mains of the company for such purchase 


meney ard ccmpereation being a sum in gross, and on tuch 


- terms ard cenditicns es might be agreed open between the 


company and the Council, or failing agreement, as might 
be determined by arbitration in manner provided by tbe . 
Lands Clauses Acts with reference to the purchare and taking 
of lands otherwise than by agreement. 

It will be observed that this provision for purchare is 
distinct from tbat which is to be found in the general 
Electric Lighting Acts, inasmuch as the assessment of the 
price, in accordance with the Lands Clauses Acts, admits of 
the principle that an additional 10 per cent. must be paid 
for compulsory purchase. 

The part/es having failed to agree as to the amount of 
purchase money and compensation to be paid (we under- 
stand that the company claimed about £2,750,000) the whole 
matter was referred to two arbitrators, Mr. Walter Ryde, 
barrister-at-law, being chosen by the Council, and Mr. 
Robert Vigers, land agent and surveyor, by the company. 
These two gentlemen appointed Mr. C. A. Russell, K.C., 
to act as umpire to decide any matters upon which they 
might differ. "The date of the notice to treat was taken to 
be December 31st, 1901—that is to say, the property of 
the company was valued as at that date. After a protracted 
hearing, the arbitrators found it necessary to refer certain 
questions to the umpire for decision. By his award, which 
was published on February 4th, 1903, he determined that 
there was due from the Council to the company the sum of 
£1,212,000, **for the purchase money and compensation 
for the interest. of the company in the gaid St. Marylebone 
undertaking and business, and for all damages to be sustained 
by the company by reason of the severing of the said St. 
Marylebone undertaking and business from the rest of the 
undertaking and business of the company, and by other- 
wise injuriously affecting such rest of the undertaking and 
business of the company by reason of the exercise by the 
Borough Council of the powers contained in the special Act 
and the order set out in the schedule thereto." The award 
expressly excluded any oompensation or expenditure incurred 
by the company since the dete of the notice to treat, the 
umpire being of opinion that the matters referred to him 
did not include the adjustment of the rights of the company 
and the Council in respect of capital expenditure incurred by 
the company since that date. 

In the case of an ordinary arbitration the award is 
usually looked upon ав a judgment, and the parties, having 
gelected their own peculiar tribunal, are content to be bound 
by the findinge, whether they are favourable ог 
adverse. This course did not, apparently сот- 
mend itself to the Marylebone Borough Council. At 
a meeting which was held on February 27th, the 
Lighting Committee presented а report іп which 
they recommended that an application should be made to the 
London County Council to obtain their sanction for the 
borrowing of the sum of £1,274,000, of which £1,212,000 
was due under the award, the remaining £62,000 being 
required to defray the costs of the proceedings and the 
expenses incident upon obtaining the provisional order. 
The chairman of the Lighting Committee stated that the 
claim originally put forward by the company was so large 
that if it had been met, there would have been a burden of 
more than 1s. in the £ on the rates for the next 42 years. 
He also said that the award practically amounted to the 
Council having to pay £1,000,000 for goodwill and £200,000 
for assets, He concluded his address by saying, “ Counsel 
have informed us that we must abide by the award, and 
that there is no way out of it.“ In spite of tbis the following 
resolntion was adopted by the Council :—* That the matter 
be referred back to the Lighting Committee, with an instruc- 
tion to get further counsels' opinion as to the possibility of 
the award being annulled or modified, and as to what the 
consequences would be if the award were not carried out by 
the Council.” ; 

It is thus that the representatives of the ratepayers respect 
the finding of their own specially selected and constituted 
forum. 

It has been our lot upon divers occasions to act as the 
critics of municipal traders and their methods ; to admit, in 
a proper case, that the public interest has best been served 
by the surrender of important duties, which in times past 
have fallen to the lot of private companics, to the manipula» 


422 


THE ELECTRICAL REVIEW. 


[Vol 52. Мо. 1,319, Мавсн 6, 1903. 


tion of the local bodies ; and to deplore the extent to which 
the craze for municipal trading seems to have taken hold of 
public opinion. 
that the present position of the Marylebone Borough Council, 
as prospective lighting authority for their area, is about as 
unfortunate as it can be. Plunged by their predecessors 
into a series of complicated manwuvres which were designed 
to effect the compulsory purchase of the undertaking of the 
electric lighting company, they now find themselves saddled 
with à burden which they are unable or unwilling, on behalf 
of the ratepayers, to endeavour to bear ; and we confess that 
this reluctance on their part is not to be wondered at. Their 
predecessors in office rushed blindly into the torrent of 
municipal trading, with the result that the ratepayers of 
Marylebone, whatever the upshot of the present state of 
affairs may be, are burdened with debt. 

The magnitudeof the debt may be roughly estimated from 
a remark let fall by the chairman of the Lighting Com- 
mittee. He said that if the original claim put forward 
on behalf of the company had been paid in full, the 
discharge of the debt would have required a 1s. rate over 
a period of 42 years The sum awarded by the umpire, 
tovether with the costs, amounts to about half the original 
claim, во that it is clear that a heavy burden must be placed 
upon the shoulders of the unfortunate ratepayers. Of course, 
it is argued that the profits to be made by the supply of 
electricity are to be written off against the rates; but having 
regard to the initial outlay, to be ircreased by a further loan 
of £400,000 for the erection of a generating station, we are 
of opinion that it will take the Council all their time to pay 
interest on the proposed loan. 

Making due allowance for the very natural feelings of 
dismay with which the Borough Council must regard the 
present situation, we cannot pretend to admire their tactics 
in endeavouring to go behind the award, especially in view 
of the fact that the chairman of the Lighting Committee 
has already announced that counsel have advised that there 
is no way out of the difficulty. For our own part, Wwe 
cannot see how, or under what pretext, the award can 
be set aside. The Council, as one of the parties to the 
proceedings, deliberately chose a gentleman in whom they had 
confidence to represent their interests as arbitrator; the 
company were also represcnted upon the tribunal, and an 
eminent member of the Bar was chosen by the two arbi- 
trators as referee in case of need. It is impossible to con- 
ceive how, unless the umpire has made some grave error in 
the principle upon which the purchase price was assessed, 
either of the parties can now be heard to object to his award. 
It is specially difficult to imagine how the award can be re- 
duced in favour of the Council, seeing that the original claim 
made by the company has already been reduced by more than 
one half. 

The Council are indeed upon the horns of a dilemma. 
Assume, in the first place, that they succeed in obtaining a 
slight reduction of the purchase price, either by negotiation 
with the company, or in some other way. They are still 
committed to the purchase; the ratepayers must still be 
burdened with a heavy debt. On the other hand, if they 
refuse to carry out their statutory contract, the company will 
liave an action against them for damages, and they must pay 
the costs of all the abortive proceedings. 

If any farther argument were required for the appointment 
of а Royal Commission to inquire into tbe whole subject of 
municipal trading, we think that the case of the Marylebone 
Borough Council would be more than sufficient. It emphasises 
the fact that the premature schemes of one generation of 
councillors are often a d«mnosa hereditas to those who come 
after them. In the hope, no doubt, of establishing an 
industry under municipal control which would at once meet 
the requirements of the public and diminish local taxation, 
the Borough Council embarked upon a scheme of which they 
were unable to see the end. 

For our part, we can only see one way out of the present 
difliculty, and the company can hardly be blamed if they 
decide to stand upon their strict rights. 

It is lamentable to think that, in spite of this open con- 
fession on the part of Marylebone, the London County 
Council have it in contemplation not only to foster, but to 
increase the powers of the Metropolitan Borough Councils 
tu engage in electrical enterprise. The cry is heard that 


We have no hesitation, however, in saying 


an electric lighting company, in the capacity of a monopolist, 
extracts the last penny from the consumer by exorbitant 
charges for current supplied—but where are the proofs ? 
We venture to surmise that a poll taken amongst actual 
consumers in the district of St. Marylebone would not dis- 
close any hardship which would warrant the enormous 
expenditure of public money to which the District Council 
are now committed. 

We have written a sorry chapter upon municipal trading ; 
our sympathies cannot but be with those councillors of 
Marylebone, who, led astray by popular clamour, must be 
held responsible for the present state of affairs. 


INCANDESCENT LAMP LIGHTING. 
Bx WILFRED YORKE. 


An old saw has it that “Comparisons are odious,” and 
doubtless the philosopher who propounded this maxim 
thought so. ‘Comparisons are healthy,’ seems to me a 
far better rendering, and with this thought in view, I 
purpose contrasting the prevalent American and English 
methods of incandescent lamp lighting. 

Britishers, as a rule, seem to favour 4 to 44-watt lamps, 
while the Yankees plunge for 3 to 31-watt lamps. Why? 

There is a histrionic /ra?/ of stability in John Bull's 
character, and doubtless this prompts him to affect a 
similar strain in his lamps, for having bought them he seems 
to expect them to last indefinitely, before he has had his 
* money's worth" so to speak. How many, too, of our 
English lamp makers’ catalogues assert that their lamps run 
at from 4 to 44 watts per candle-power, * which experience 
shows to be the most economical.” Experience of what ? 
Simply their customers’ wants for a long lasting lamp; and 
in accordance with the primitive economie law of supply 
and demand, they supply them with it, and I don’t blame 
them ! | 

But let us take a concrete example, for instance, a 200-volt 
16-c.P. 41-watt lamp, and a 200-volt 16-c.P. 3,';-watt lamp. 

We will assume the effective life of the former to be 
900 hours, of the latter 350 hours, and the price of u 
B.T.U., 5d. Farther, we will assume the candle-power of 
each drops 25 per cent., e.g. :— 


Initial reading ase 8 .. 200 16 44 200 16 31 
Final reading (after effective life)... 200 12 5} 200 12 4:2 
Mean 2001460 200 14 36 


We will, therefore, take the mean, and not the initial, reading 
for the basis of our comparisons. | 

Now a little arithmetical gymnastics will show that the 
cost of 1,000 c.p.-hours in the case of the low efficiency 
lamps works out to 25d., whereas, the high efficiency lamp 
costs 18°5d. for the same amount of luminous power. 

A still more striking contrast is shown in comparing the 
total current cost in both cases. The 4]-watt lamp (for 
the specified life of 900 hours) consames 63 B. T. Us. 
costing 315d., und the 3,',-watt lamp (for 4 life of 350 hours) 
similarly costs 91d. For purposes of comparison suppose 
we evaluate these two costs to 1,000 hours, thus :— 


200 16 44-watt lamp. 1,000 hours at 5d. per B. T. U. 


would cost iu jus sèx Js a .. 374d. 

200 16 3;,-watt lamp. 1,000 hours as 5d. per B. T. U. 
would cost iis р M Su ae eis 260d. 
Difference 114d. 


Equals 93. 6d. 


That is to say, the saving in current alone would not only. 
buy the necessary renewals in the case of the high efficiency 
lamp, and leave a. surplus, but the current consumed is 
transformed into Juminous power (iu candle-power-hours) at 
a much higher efficiency. 

The above figures are not mere fantastical symbols 
conjured up for comparison, but the results of actnal tests 
and trials made by the writer on an ordinary lighting circuit 
(and not on a secondary battery) and should prove con- 
clusively to even the most sceptical, the utter fallacy of 
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the iden that longevity is the chief factor among the merits 
of an incandescent lamp. | 

The writer has had considerable experience in the testing 
(for life and efficiency) of incandescent lamps, and it is a 
matter of deep surprise to him that previous discussions on 
this question have borne little or no fruit. 

Indeed, after a little consideration, one is tempted to think 
the Daily Wail's cry of * Wake up England ! " is particularly 
applicable. 

Before closing I might also mention that our American 
cousins who are just now electrifying our delightfully 
antiquated Underground, are exp2rimenting with an American 
made lamp of 100-с.р. taking one amp. | 

As this lamp is run at 200 volta its high efficiency is at 
once apparent, and doubtless this wil further tend to open 
the eyes of English lamp makers and consumers to the 
fact that ** last-as-long-as-you-please " 44-watt lamps do not 
give that high economy so essential in electric lighting. 


TABLE OF Data. 


Low efficiency. High efficiency. 


Mean reading a 200 14 50 200 14 3:6 
Life 5 T x UN 900 350 

Total watts 70 52 

Cost = Od. for is iia 14:3 hours 19:25 hours 
Total number of B.T.Us. consumed 63 18:2 

Total cost of B.T. Us. consumed 315d. 91d. 
Total number of c.P.-hours .. 12,600 4,900 

Cost рег 1,000 c.P.-hours... ss 25d. 18 5d. 


Cost of B.T.Us. per 1,000 hours 374d, 260d. 


SINGLE MOTOR EQUIPMENTS. 
By A. WILKES. 


IT is usually conceded too easily, and without previous study 
of the involved problems, that two motors. are required to 
propel an electric car. We believe, however, in the de- 
sirability of arriving at tbe correct equipment for the route 
and service, whether it be one, two, or four motors per car, 
by the consideration of first principles. 

There are many electrically-worked tramway routes in 
the United Kingdom which have been converted from horse 
traction, on which run cars having an equipment of two 
motors, each of a power of 30 * nominal horses ;" these cars 
are capable of great speed, but the requirements of the 
gchedule hardly ever call for the use of the parallel combina- 
tion of motori. It is our intention, therefore, to consider 
what advantages, if any, would accrue from the use of one 
motor only, with simple rheostatic control, and to make out 
at least as good a case for the four-wheel single motor-car as 
for the eight-wheel maximum traction car. 

Maximum traction trucks are in use under many cars at 
the present time. They are not nearly so infallible as 
regards the certainty of starting and climbing on a greasy 
grade as four-wheel trucks with two motors, but they are 
found to be workable on all toutes having grades of not 
more than 6 per cent. The weight of such cars is distri- 
buted usually in the ratio of about 60 per cent. of total 
weight ou the drivers, and about 40 per cent, on the pony 
wheels. Any wide deviation from these approximate ratios 
of weight distribution is likely to give trouble either from the 
slipping of driving wheels or from the derailment of pony 
wheels. There have been projects and attempts to gear 
together the driver and pony axles, efforts which would have 
been perhaps more usefally applied to the gearing together 
of the axles of equal-wheeled bogie trucks. 

The rheostatic electric brake is often fitted to such cars, 
and is of use only as a service brake (and if so used is hard 
on the motors), the requisite rate of retardation for an 
emergency stop being seldom obtainable on account of 
driving wheels slipping, in spite of sand. 
~- Such cars cannot be worked on very hilly routes without 
frequent and exasperating delays up slippery grades; hence 
it is not the writer’s desire to suggest the adoption of the 
single motor four-wheel car on any but fairly flat routes. 

The single motor four-wheel car would ideally be a single- 
decker, of a total- weight of about 54 tons, and a passenger 
seating capacity of about 30 on closed and combination cars, 
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or 36 on open cars. The weight of the one motor would 
be borne almost entirely on the driving axle, so that the 
distribution of weight, would be such as to bring 60 per cent. 
thereof on the driving wheels. 

The controller, there being preferably one only (on a route 
arranged with a loop, or triangle, at each end for turning 
cars), should be of such a type that, between “off” and 
* full on," as many as six or eight steps are provided. This 
is to make it possible to apply the accelerating torque in 
smaller and more regular incremente than is possible with 
most series-parallel controllers for tramway purposes, which 
have to be built with only from seven to nine notches 
between “ off and * full parallel," on account of lack of 
space. There would not be as much difficulty in starting a 
car 80 equipped as in starting a maximum traction car, even 
with a nine-notch controller, under troublesome conditions 
of grade or greasy rail. 

Electric brakes, of the rheostatic type, would not be fitted 
on such a car, though a magnetic slipper brake would likely 
be found to operate well as an emergency brake without 
causing trouble. For such a car the necessity of “ arming 
it to the teeth " with many and marvellous brakes does not 
exist, as it has to run on a route so easy that maximum 
traction cars could be worked thereon. 

The saving of initial expenditure represented by the price 
of one motor per car, and the lessened cost of controllers, 
cables and rheostats is not unworthy of consideration, and 
might make a great difference in a line to be built and 
worked economically while waiting for a population to arrive 


- in the district served. 


The most salient advantage of the single-motor equipment 
is in the economy of power. There is no doubt behind this 
assertion ; it has recently been proved that cars will operate 
with & current consumption of one-half of a unit per mile 
(four-wheel; 7-ton cars) on a fairly level route with one 
motor. That is a saving of 25 unit per mile over the lowest 
known to the writer for average running of the double 
equipment with gerics-parallel control. 

The cost of maintenance of equipment would be less with 
the single-motor than with the two motors, in spite of tlie 
enforced greater efficiency of the one motor ; traction motors 
do not, as a rule, fail through overwork, but through insula- 
tion troubles which have origin in other causes. 

It is probably in the minds of most tramway men 
who read this article to picture the parlous state of the 
single motor-car with its one lone, lorn motor broken down. 
Yet those who know how the maximum traction car behaves 
when, one motor broken down, the perplexed motorman is 
trying to coax her up a grade of even 1 in 50 on the other 
motor, will not attach more importance to that objection 
than it deserves. 

We are, therefore, led to consider that there is a peculiar 
sphere of usefulness for the single motor equipment, and to 
opine that its advantages will in the course of time become 
apparent through physical proof. . 


NEW PATENTS APPLIED FOR, 1903. 


Compiled e resiiy for this journal by W. P. THomPson & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,507. “ A transposing switch in connection and conjunction with resistances 
for readily connecting dyoamos as motors for starting engines.“ F. BRowN and 
C. M. Brown, February 16th. 

3,572. An improved electrical measuring instrument." W. E. Grover. 
February 16th. 

3,576. Improvements in and relating to the overhead equipment of electric 
tramways and cars therefor.” J. T. PEARSON. February 16th. 

8,608. “Improvements in electric lamps." G. L. Hogan. February 16th. 


3,686. “Improvements in electric soldering irons," 8. EvEnsHED and 
EVERSHED & VIGNOLES, тр. February 16th. 
3,649. ‘Improvements in electric are lamps.“ J. Y. JonNsow, (The Voltohm 


Elektrizitüts-Cresellschaft Actien Gesellschaft, Germany). February 100. 

6,655. “Improvements in incandescent electric lamps." R. N. Lennox and 
W. DErnizs. February 16th. 

3,656 '* Improvements in motors and regulating device for electrically-pro- 
pelled vehicles.“ J. 8. RAwonkTH. February l6th. 

3,657. ''Improvements in regulating devices for electrically -propelled 
vehicles.“ J. S. RHAwonTu. February 16th. 

3,658. Improvements in the motors and regulating devices for electrically- 
propelled vehicles." J. S. RAwoRTH. February 16th. 

8,073. ‘Improvements in automatic shunting points for overhead trolley 
wires used on electric railways.“ Н. BuEckNELL, E. M, Munro and H. I. 
RookRs, February 17th, 
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8,686. “ A means for the prevention of spraying or overflow in connection 
with electric storage cells." J. B. LEE TER. February 17th. | 


8,695. Wireless electric apparatus acting on typewriters.” G. Musso. 
February 17th. Complete.) | 


3.698. Improvements in the manufacture of electrodes of arc lamps." М. 
LILIENFELD. February 17th. Complete.) 


8,700. “Improvements in apparatus for cleaning the grooves and the tread 
of electrical tramway rails." А. T. M. MarHER. February 17th. 


3,704. ‘An alternating current machine applicable as converter, motor and 
generator." О. S. BuacsrAD and J. L. La Cour, (Date applied for under 
Patents Act, 1901, April 29th, 1902, being date of application in Norway.) 
February 17th. (Complete.) 

8,705. ‘Improvements in single-phase alternate current motors." 
ton & Co., L'rv., and R. GoLpscumipr. February 17th. 


8,709. “Electrical overhead point." А. E. Brrron and T. J. LracH. 
February 17th. 


8,719. ‘Improvements in interrupters for electric circuits.” G. P. 
McDOoNNELL. February 17th. (Complete.) 

8,737. “Improvements in magnetic clutches.” 
17th. Complete.) 

8,744. “ Improvements in or connected with means for introducing leads 
into exhausted bulbs or globes, more especially applicable to converters for 
alternating electric currents." C. W. 8. CAM EV. February 17th. 


8.745. Improvements in trolley guards.” С. O. PRI Nc. (Date applied for 
under Patents Acts, 1901, Septeinber 2nd, 1902, being date of application in 
United States.) February 17th. (Complete.) 


Скомр- 


Е. R. Dovcias. February 


8,761. “ Improvements relating to electric ignition." Sir О. J. орок and 
А. M. Lopar., February 17th. 
3,777. A device for automatically shifting the brushes of a dynamo-electric 


machine." BirwrNs Bros & Co., Lr b. 
Germany.) February 17th. 


3,783. “ Electric light safety relay.“ 
February 18th. 


3,798. “New or improved antomatic starting, controlling, and stopping 
devices for electric motors and generators, also applicable for other and like 
purposes.” 'l.ANpbuükw, February 18th. 


3.791. А diagram for demonstrating the rotary field of alternating current 
motors.” J. P. heme. February 15th, 


3,823. “А пем or improved malleable cast-iron particularly applicable for 
the constructional parts of dynamo machines and the like.” А. REIGIWALD, 
(The firm of Fried. Krupp, Germany.) February 18th. 


3,825. Improvements in or applicable to electrical switches.“ 
Woop and Н. W. Heywoop. February 18th. 


8,826. ‘*Improved tube conduit for electrical wires." 
Н. W.Hzvwoop. February listh. 


(Siemens & Halske Aktiengesellschaft, 


A. H. Jonsson and F. R. З. BincHaAM., 


8. H. Hery- 


S. Н. Heywoop and 


i A nini “ Electric block signal." E. M. Монти and R. E. McKay. February 
8th. 

3,837. “‘Improvements in and relating to circuit breakers.” Н. P. Barr. 
February 18th. (Completo.) А 

8,854. “Improvement; in or relating to dynamo3 and electric motors.“ 
C. Gupparp. February 13th. 

3,863, “Improvements in and relating to electric cut-outs.” G. S. SLUCE 
and F. Cask, February 18th. | 

3,873. "Improvements in and relating to electric resistances ard the like." 
F. Le Rey, February iBth. 

,9,876. ‘Improvements in methods and apparatus employed in wireless 
signalling." L. DR Кокквт. lebruary 186. (Complete). 

3.888. Improved contact stud and fixing for use with surface contact 
Bene of electric traction." W. Gruirritus and В. H. BepeLL. February 
St . 

3,914. Automatic replaceable electric fuse." J. Witson. February 19th. 

8,921. '*An improved method and apparatus for releasing automatic me- 


chanical devices and the like by coin freed wirelessly transmitted electric 
waves." C. G. Bxiru and T. Нлкишѕох. February 19th. (Complete.) 

3,939. “Improvements in and relating to fixture studs for electrical con- 
duits.” A. G. Brookes. (Н. D. Betts and R. Mc, K. Thomas, United States.) 
February 19th. 

3,941. Improvements in electric miner's safety lamps.” 
February 19th. 


9,957. Improvemer ts in and relating to electric fittings.” 
and E. W. MavNER, February 19th. 


9.986. “Improvements in and relating to electric telegraph apparatus.’ 
E. VANZETTI. (A. Levy, Italy.) February 19th. 


J. P. REES. 


A. E. Woop wn 


8,989. '* Improvements in motors for electric vehioles.“ С. DE KAN Do. 
February 19th. (Complete.) 

4,011. “Improvements in and relating to telephonic transmitters and 
receivers.” ҮҮ. G. Hers, (E. Bardac, France.) February 20th. 
bs Improved terminal box and cut-out.” L. W. Crosta. February 
20th. 

4,039. '* Improvements in connection with electric batteries." W. R. Gop- 
рлко. February 20th. (Complete.) 

4,014. “ Improvements in electric lamps." J. Y. Jounson. (The Voltohm 


Flektrizitats Gesellschaft Actien Gesellechaft, Germany.) February 20th. 


4.076. Improvements in or relating to electro-magnets for dynamo-electric 
machinery.” H. A. Mavo& and Махон & CotLson, „тр. February 20th. 


4,077. . Improvements in the construction of armatures for alternating cur- 
rent electric inotors," H. A. Mavon, W. F. GRATION and Mavon & Co I. SN, 
Lro. February 20th. 


083. Improvements іп electro-magnetic safety cut-outs.” 


4 | P. JENSEN, 
(Dr. G. Langbein & Co., Germany.) February 20th. (Complete.) 


4,057, “An improved electric automatic fire alarm.“ J. W Banner. 
February 20ih. 
40H). ''An improved automatically cperated electric block-signalling or 


brake-operating device 
February 20th. 


4.121. Improvements in or connected with means for starting and ‘cutting 
out’ electromotors.”” J. A. SANER, February 21st. 


jeer " Improvements in commutators.” H. Davis and G. Bavks, February 
St. 

4,126. “ Improvements in thermostats.” 
February 21st. (Complete. 


4,145. "Improvements in electric lampholders and the like." H. Hirst and 
T. H. Bacon, February 21st. 


4,149. “Improvements in the manufacture of the active material of the 


da of cells for the storage of electrical energy." C. H. Bryant and A. 
VATLING. February 21st. 


4,1693. “Improvements in the method of and means for obtaining uni- 
directional current from a single-phase or polyphase alternating current 
source.” P. C. Hewitt. (Date applied for under Patents Act, 1901, October 
ү: one being date of application in United States.) February 214%. (Com- 
plete. 
4.171. “Improvements in or connected with means for introducing leads 
into exhausted bulbs or globes more especially applicable to converters for 
alternating elec:ric currents." C. W. S. CkAwLEY, February 2lst. 


for railways.” N. Dosprzanskt and J. HUsckKAK. 


G. E. Wuigur and D. R. MeNz I. I.. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies о: any of these Specifications may be obtained of Messrs. W. P. Thompaon 
an 


Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


19,468. “ New manufacture of carbon anodes.” А. von Welsbach and C. 


Freiherr. Dated September 30th. 1901. 

19,181. Improvements in rheostats.” 
1901. 

19,500. Improvements in electric cables." K. T. Bennett and J.T. Johans- 
son, Dated September 30th, 1901. | 

19,510. Improvements in electric cables." К. T. Bennett and J. T. Johans- 
son. Dated September 30th, 1901. | 

19,514. “Improvements in electro-magnetic apparatus giving vibratory or 
oscillating motion." E. Thomson. Dated October 1st, 1901. 

19,515. ‘‘Improved means for actuating telephone exchange indicators.” 
E. Thomson. ated October 1st, 1901. 


19,588, “Improvements in electrio railways and tramways with motor-driven 
collectors in а closed conduit." F. Kanecek. Dated October 1st, 1901. 


C. Wirt, Dated September Ith, 


19,554. “Improvements in overbead electric fittings of electric railways and 
tramways.” P. T. J. Estler. Dated October 1st, 1901. 
19.686. Improvements in electric arc rupturing devices.” 8, Н. Abort. 


Dated October 2nd, 1901. 


19,702. “Improvements in electric switches." 
October 8rd, 1901. 


19,748. “Improvements relating to electric meters.“ C. R. Loubery and 
C. P. Baudry. Dated October 3rd, 1901. 


A. H. Gibbings. Dated 


19.760. A new or improved method of controlling electric arc lamps." 
F. M. Lewis. Dated October 8rd, 1901. ‚ 
19,768. “Improvements in and relating to water heaters.” А. Е. Greville. 


Dated October urd, 1901. 


19,770. Improvements in electric demand indicators." 
October 3rd, 1901. 


19,811. Improvements in apparatus for testing the insulation of electric 
cables and the like," E.A. Claremont. Dated October 4th, 1901. 


19,828. “Improvements relating to the track construction of electric railways 
or tramways operated on the conduit system." W. Chapman. Dated October 
4th, 1901. 


19,829. “ Improvements relating to the track construction of electric railways 
or tramways operated on the conduit system.” W. Chapman. Dated October 
4th, 1901. 

19,878. 
bth, 1901. 

19,928. An automatic device for controlling the power of motors of vehicles 
propelled e'ectrically." W. E. Evans. (Allgemeine Fleotricitats Gesellschaft) 
Dated October 5th, 1901. 


E. Dubois. Dated 


" Improvements in electric motors." H. 8. Hatfield. Dated October 


19,978. Improvements in brushes for dynamos and the like." J. Mathews 
and W. Davies. Dated October 7tb, 1901. 
19,990. “Improvements in electric arc lamps.“ C. M. Shafer and J. Voye. 


Dated October 7th, 1901. 

20,00 1. Improvements in spark arrestors.“ E. E. Jarvis. 
7th. 1901. 

20,019. ‘Improvements in or relating to machines for the manufacture of 
electric fuses for explosive charge holders." Н, Tirmann and Н. Tirmann. 


Dated October 


. Dated October 7th, 1901. 


20,072. “Improvements in electrical accumulators.” T. A. Edison. Dated 


October 8th, 1901. 


20.088. Improvements in and relating to power transmitting mechanism 
chiefly designed for use in connection with tbe propulsion of vehicles.” B. J. 
Arnold. Dated October dth, 1901. 


20,003. Automatic synchroniser for coupling alternating current electric 
machines.” J. Pearson and J. F. Williamson. Dated October 8th, 1901. 


20,101. i in and relating to power transmitting mechanism. 
chiefly designed for use in connection with the propulsion of vehicles.“ B. J. 
Arnold. Dated October &th, 1901. 


20,147. “Improvements in telegraphing and apparatus for that purpose. 
H. Casevitz. Dated October 9th, 1901. 


20,193. Improvements in the process of covering electric conductors ot 
wires with insulating material or prolucing small tubings and in apparatus 
therefor.” G. E. Heyl-Dia. Dated October 9th, 1901. 


20,258. “Improvements in electrioal measuring instruments." E. Reiniger 
and H. Lion (trading as Reiniger & Co.). Dated October 10th, 1901, 


20,283. “ Improvements in repeaters for wireless telegraphy.” E. G. Foresio. 
шаа October 10th, 1901. (Date applied for under Sec. 103 of Patents, &c., Act, 
March 13th.) 


20,294. Improvements in track construction of conduit electric railways.” 
W. Chapman. Dated October 10th, 1901. 

20,864. ‘Improvements іо plural fuse cut-outs for electric circuits.” 
J. Felsenstein, Dated October llth, 1901. 

20,384. Variable pressure electric current transformer." J. Ritzer. 
Dated October 11th, 1901. (Date applied for under Sec. 108 of Patents, &c., Act, 


1183, March 11th.) 


20,106. "Improvements in trolley heads for electrically-propelled vehicles." 
E. Y. Walshe. Dated October 12th, 1901. 

20,423. ‘Improvements in electrical transformers and the: like.“ W. E. 
Burnand. Dated October 12th, 1901. І 

20,455. Improvements in and connected with electrical. signalling appe- 
ratus for railways.“ R. Els. Dated October 12th, 1901. 

20,462. *'* Improvements in electro-magnetic clutches." 
October 12th, 1901. 


20.463. A method of reversing machinery and apparatus for that purpose.” 
H. A. Earle. Dated October 12th, 1901. 


20,476. “Improvements in or pertaining to electric inoandescence lamps." 
W. J. Phelps. Dated October 12th, 1901. 


20,497. Improvements in cable terminal boxes for electricity supply par- 
poses." G. Wilkinson. Dated October 14th, 1901. 


20,561. “An improved feeder of junction box for electric mains. Н. 
Mowuillivray and G. Carr. Dated October 14th, 1901. 


22,612. Improved electric switch and circuit-breaker." Veritys, 144., and 
E. J. Selby. Dated October 15th, 1901. 

20,635. ''Improvements ia prism glass globes or shades." 
Dated October 15th, 1J01. 

20,651. "Improvements relating to electric arc lamps." 
Dated October 15th, 1901. 


20,004. “Improvements in signal telegraphs.” E. Lavens and E. J. Levens. 
Dated October 15th, 1901: 


20,732- "Improvements in means for regulating electric currents, applicable 
for the lighting, heating and ventilating of railway trains and other structures." 
Е. M, Preston and J. Stone & Co. Dated October 10th, 1901. 


20,75). '*A new or improved means of adjusting the height of suspeaded 


H. A. Earle. Dated 


О. A. Мусай. 
Н. О. Schmidt. 


асо авец as electric lamps and the like.“ H. Wilkinson. Dated October 
t , . 
20,788. Improved apparatus for trueing up commutators of dynamos." 


B. M. Drake and J. M. Gorham. Dated October 17th, 1901. 
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No. 1, 320. 


ENGLISH AND AMERICAN RAILWAYS. 


PROBABLY no other comparison of the methods of operating 


railways in this country and in America has the same im- 


portance as the report which has just been made by 


Lieutenant-Colonel Н. A. Yorke, R. E., who recently made a 


tour through the States on behalf of the Board of Trade. 
As chief inspector of railways under the department, 


Colonel Yorke is probably able to take a more comprehensive 


view of the contrasts exhibited in the methods of the two 
countries, than any individual member of any of the 
numerous deputations which have recently crossed the 
Atlantic, for the purpose of inspecting the methods and 
appliances of which so much has been heard. By virtue 
of his varied experience Col. Yorke is naturally in a better 
position to co-ordinate his observations than are those whose 
attentions have been more particularly directed to one phase 
of such work. x | 

The depreciation of all things British and the exaltation 
and advertisement of all things American has of late been 
worked for all it is worth ; and it is refreshing to hear from 
an observer of Colonel Yorke’s experience that the state of 
British railways is not so parlous as a somewhat hysterical 
lay Press would have us believe. 

By those who had taken the trouble to study the 
problems met with in connection with transport on both 
sides of the Atlantio, the booming of American methods 
was rated at its true value; but the danger of misappre- 
hension of the real facts lay in the vociferance of the 
detractors of English methods rather than in the knowledge 
they displayed or the accuracy of their judgment. Time 
and again we have been treated to lengthy disquisitions—- 
fluently inaccurate in the main—on the superiority of 
American methods in track and locomotive construction, the 
handling of goods, the signalling. of lines, and similar 
matters in connection with railway organisation and opera- 
tion; but in very few cases have really good reasons beeu 
adduced for the preference displayed, and the thoughtful 
man has seen no more in these expressions tban the hand of 
the advertiser. 

Colonel Yorke’s report embraces a wide range of subjects, 
including the question of sizes of locomotives and rolling 
stock, and the reasons for the differences observable; auto- 
matic couplings; application of the air brake to other than 
passenger trains; allocation of expenditure to capital aud 
revenue accounts; signalling; surface, elevated, tube and 
shallow lines for large cities; inter-urban lines, and 
practically all the questions relating to railways around 
which so much controversy has recently been carried on. 
Whilst it may not be possible to agree fully in every case 
with the conclusions presented in, or to be inferred from, the 
report, it is yet the moat masterly exposition that has yet 
come to hand of the numerous and most important problems 


confronting railway officials at this moment. These pro- 
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blems acquire an added importance from the very large 
amount of capital sunk in existing steam railways, Any- 
thing which tends to depreciate the value of such properties 
will entail enormous loss and hardship. That the present 
period is a critical one in the history of steam railways is 
unquestionable, and shareholders are uneasily watching the 
local inroads made by the electric tram. Any further deve- 
lopment of this means of transport, in antagonism to the 
steam railways, will depreciate the values of such properties 
to an enormous extent, and may easily give rise to a financial 
crisis, the end of which cannot be foreseen. 


The operation of English railways presents problems of 


quite a different character from those met with in the States, 
in consequence of the more limited area to be served, and 
the comparatively insignificant distances over which traffic 
has to be hauled. The transport of the commerce of the 
country is as important as that of the individual, if not more 
so, and ite prompt delivery is now the pressing question for 
the railways of this country. Any attempt to model the 
transport of goods or merchandise between towns such as, 
say, Leeds and Bradford, Manchester and Liverpool cr 
Birmingham, or any of the large towns in the Midlands, on 
lines suitable for American long-distance traffic would be an 
example of fatuous folly involving farther important delays 
in delivery which are already bad enough. The view which 
looks upon the actual cost of haulage asthe sole cost, or even 
the greater part of the cost of transport, is out of perspective. 
There are innumerable other items of coat, such as collection 
and delivery, warehousing, transhipment, yard and siding 
accommodation, non-use of rolling stock to the fullest 


advantage, &c., all of which more or less directly add . 


enormously to the actual cost of operation. The great bulk 
cf traffic is for short distances only, and the actual cost of 
haulage under such conditions becomes a mere bagatelle in 
the total. The salvation of the steam railways of this 


country is intimately connected with quick delivery of 
material, and this requires an alteration of methods of trans- 
port of a directly opposite character to that which modelling 
upon American lines would involve. | 

Colonel Yorke does not appear to be an enthusiastic 
admirer of the American systems of automatic signalling, 
and looks upon them as labour-savers only, which add 
nothing to the safety of operation. This is undoubtedly their 
true function, and railway signal engineers in the States are 
perfectly frank on the point. Such systems, moreover, 
do little to facilitate the traffic, and they involve the use of 
delicate apparatus for which most careful maintenance 
іх requisite. In some cases, again, they involve alteration 
or modification of rolling stock, as, for instance, where 
wheels have wooden centres. 

It is claimed for such systems that scctions may be made 
shorter, and more traffic be crowded on the line. But 
signalling systems do not alone govern the arrangements, and, 
moreover, the main lines of this country are not congested, 
ав any observant traveller may see. That short sections are 
conducive to ease in operating a large number of trains is 
unquestionable, but occupation of all sections of a line— 
which is the ultimate capacity of the line—involves greater 
uniformity of speeds and braking power than obtains at 
present. The differences in speeds are at present too great 
to allow of anything like full use of the main lines in this 
country. At the same time it is only by such radical 
changes in the methods of operation as are here indicated 
that railway companies will save themselves from a com- 
petition as ruinous to them as was their competition with 


previous methods of transport in the early years of last 
century to those interested in such methods. 

On the subject of personnel, perhaps more may be derived 
inferentially than from the direct remarks of the report. 
Colonel Yorke appears to think that English railway com- 
panies would get better service by following the American 
plan of picking men for their ability, and giving every man 
subsequent opportunities to rise to higher grades by means 
of periodical examinations for promotion. Every man 
upon an American railway has the road open to him to rise 
to the highest positions, and many of the most prominent 
men in the railway world have so risen." This statement, 
however, must be taken with reserve, as the road is only 
* open " to the extent of the vacancies. If, however, it be 
considered as a statement that à man may hope to reach such 
а position as he may covet by hard work and the necessary 
qualifications, no exception can be taken; but there are 
those who consider that the continual test. which a man 
undergoes in the performance of his duties is a far more 
effective test of ability and conduct than any “ examination.” 

The bases of promotion indicated are, of course, sound. 
Promotion should in all cases be the result of ability and 
conduct, and in the earlier years of railway work promotions 
were undoubtedly made on these bases. Many English 
railways can also point to prominent men who have risen 
from the ranks; but class distinctions are rapidly making 
their way, and the cult of the public school" or 
"university" man is becoming more general, and the 
inevitable result will be that there will be fewer examples of 
men who have passed from the ranks to positions of im- 
portance in the future. Whether this will be to the ultimate 
benefit, of the gervice is a matter for conjecture, 


WE wish all success to the efforts whicli 
are being made to secure influential 
l Parliamentary support for the defeat of 
municipal fittings supply proposals. At the moment the 
prospects of the opposition being successful are brighter 
than in previous years when such plans have been brought 
forward only to fail, but it will not do to trust too much 
to prospects. The matter must be settled, and that 
decisively ; the trade wants to know, once and for all, what 
it has to expect. It is but a detail in the great 
subject of municipal trading, but it is an important one, and 
affects the interests of some thousands of contracting and 
installation firms in all parts of the kingdom. There is some 
satisfaction in believing that private electrical interests are 
not in immediate peril. This was specifically shown by 
Mr. Gerald Balfour, in the House of Commons last week, 
when the appointment of the municipal trading Select 
Committee was under discussion. The Board of Trade, 
he mentioned, had hitherto refused to admit into provisional 
orders provisions to permit municipal authorities to manu- 
facture electrical fittings. We have no doubt that this 
definition of the Board's attitude was intended to include 
also the “supply and installation” as well as mere manu- 
facture. This is naturally, one of the points upon which the 
Board is anxious to have the advice of such а representative 
committee, We are glad that Mr. John Burns took 
the line he did in relation to this matter, for the unreason- 
able remarks of which he made use ought to alienate a 
good deal of the sympathy that the municipal party might 
otherwise obtain from those who are halting between two 
opinions, and only want to be blown on to the right 
side by a little more extremist vapouring from the 
municipal sccialist, He went so far as to say that 
„There was no tittle or shadow of a public demand for 
this inquiry "' And he also said—his reasons, if he has 
any, are not stated in the 7'7mes report—that * The body 
best able to decide whether or not electrical fittings should 
be made by a municipal authority was the munioipality 
itself." We will not argue the matter, it is hardly worth 
while, except to agree that municipal enterprise has limita- 
tions which huve to be drawn to some extent according to 
local circumstances, but while that is so, local councillors van 
hardly be allowed to settle the main course to be followed in 


Muoicipal 
Fittings. 
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what has become a question of national concern. A national 
tribunal must settle the general lines of policy, and the local 
authority must carry out its local work on the lines laid 
down. 


Ir must come as a revelation to those 
who have not very closely studied the 
electric supply situation in London that 
electric lighting competition is allowed to play great havoc 
with existing interests. Wedo not propose to discuss the City 
of London and Charing Cross rivalry, for as the accounts for 
the year 1902 have shown, both companies are doing useful 
work in an exceptionally fruitful field. 

What are more particularly present to our mind are the trials 
and tribulations of the London Electric Supply Corporation. 
In spite of unparalleled difficulties — difficulties which 
would have sent it to the wall irremediably but for the 
determined support and generous sacrifices of the late Lord 
Wantage—the company is at last feeling its feet, and after 
meeting preference and debenture interest is able to place 
something to reserve. It is true that it has still to pursue a 
cautious policy if it is to ensure lasting stability and a possible 
interest for the ordipary shareholder; but the point we 
wish to specially empbasiee is this, that the company 
has competing with it in the supply of electricity in 
different parts of its area, nine companies and two muni- 
cipalities. Опе of the companies—we have not inquired 
which—bas а monopoly iu its own area, and charges 7d. 
per unit there, bat when it climbs over the hedge into the 
London Electric Supply preserves it charges 4d. "T'were but 
common justice, it would appear, to allow the London Electric 
to itself break through the hedge and set up retaliatory coin- 
petition on a like basie, but we do not recommend the 
Corporation to accept such а suggestion, its policy of caution 
being а better one. It must use all its energies проп its 
existing areas, 

So much for the company competition. But the London 
Electric Supply Corporation has two municipal rivals 
as mentioned, and one of these while battling with the 
Deptford station eupply lands its ratepayers in considerable 
financial losses. And the London Electric Supply Cor- 
poration has to help to pay for this logs, incurred by a system 
which is trying to make its own a failure! Small wonder is it 
that feelings of indignation possessed the meeting of the 


Electric Bupply Com- 
petition. 


Deptford Co. last Friday, and great wonder that Mr. 


Burns, of Battersea, should think that anyone is going to 
believe bim when he minimises the demand for inquiry. 
That there is ample reason for an inquiry, and that of a most 
compleie description, who with any knowledge of the subject 
can honestly deny? We have cited these few points, 
because we helieve that they will serve as indications of the 
great issues that are at stake. 


Most inventors discover, after they 
have obtained their patent, that the 
fortune which they expect to realise is 
| still a long way off. 
amount of capital is required to work most inventions, and 
the difficulty is to find a financier to take it up, or if he does 
take it up, to pay the inventor a fair price for bis invention. 
To get over tbis difficulty, Mr. Swinburne recently pro- 
posed in Page's Magazine to form “а strong financial con- 
cern to develop inventions on terms that are fair to both 
parties.’ This concern is to be advised by competent 
specialists on technical and financial questions. The tech- 
nical experts are to hold shares in the concern. Does Mr. 
Swinburne propose to present the shares to the technical 
expert ? Otherwise only technical experts who are capitalists 
need apply. He expects: that such а concern would develop 
enormous indastries and make an immense amount of money. 
In the current number of Page's Magazine Mr. de Segundo 
discusses Mr. Swinburne's scheme, in which he has not much 
faith. He appears to think that the business man needs 
protection as mach as the inventor, and cites from bis own 
experience some terrib'e examples of swindling patentees. 
His own solution of the difficulty is e combination of the 


The Inventor 
and the 
Business Man. 


A considerable | 


business man with the consulting. engineer or consulting 
chemist. But surely there is little novelty in this proposal ; 
financiers and dona fide company promoters, as things are, 
usually consult both legal and technical experts before em- 
barking their capital іп a new venture. We agree with Mr. 
de Segundo that the most successful and important inventions 
are made by men who have worked all their lives in the 
particular trade or manufacture their invention seeks to 
improve. Inventors of this class usually find the least 
difficulty in getting their inventions worked. But there are 
still a considerable number of inventions which strike out 
new lines, and create new industries, and which cannot, 
therefore, be taken up by established manufacturers. It 
would be undoubtedly a considerable gain to the country if 
there were some institution by which such novel ideas could 
be thoroughly tested, the good inventions sifted from the 
worthless, and fairly floated with sufficient capital to make 
their development a success. As long, however, as our 
manufacturers fail to recognise the importance of being in 
the vanguard of technical progress, the new invention will 
never find the ready market which it finds in such countries 
as the United States and Germany, where labour-saviug 
appliances are better appreciated. 


Мк. E. E. MarHksoN, works: manager 
to Messrs. Andrew Handyside & Co., Ltd., 
of the Britannia Ironworks, Derby, has written a letter upon 
the above subject in a recent issue of the Standard. Mr. 
Matheson speaks very highly of technical institutions for 
training young nien, holding that, from а business point of 
view, the actual value of the education which they impart 
increases directly as the complexity of desigu and number of 
parts.contained in the product, manufactured in the shops to 
which the students belong. The more complicated are the 
articles made, the larger is the proportion of apprentice 
labour which can be utilised; and if that labour is 
intelligently trained, Іовв of time and material is avoided. 
But the actual value of the training received in technical 
colleges does not lie so much in the education as in the 
contact of young impressionable minds with bighly-trained 
"fine characters,” who are experts at reaping wisdom and 
teaching it, and who can take a wide viow of the many 
questions dealt with. The students, in fact, come back to 
the workshops with greater appreciation for their work, with 
a wider altitude of thought, which enables them to bring 
logic und common sense to bear upon their daily opera- 
tions. So valuable to the employer is the effect of the 
training in these institutes, that on occasion it might 
be advisable for large engineering concerns to have special 
training schools of their own; and always, if ible, the 
lads should be allowed to take their classes in the morning. 
Evening classes are not 80 beneficial, for the students are 
too tired in body to be able to assimilate instruction without 
an undue nervous strain. The wages of apprentices should 
be raised as they pass the examinations of the local institute, 
thus giving them some interest in their studies. Writing 
of Derby, Mr. Matheson states that the question of technical 
education is partly solved, and the local college is ao full 
of apprentices that new classes have had to be started; 
while in Nottingham several firms have taken up the ides, 
and have made arrangements for the attendance of their 
juniors. Mr, Matheson remarks that a barrier of misunder- 
Standing and coldneas has grown up between masters and 
men since the old Guilds disappeared, which has been 
strengthened by the men's unions and the masters’ federa- 
tions. Labour combinations ought to make the most of 
their organisations, so as to promote greater intelligence among 
the younger men; and employers onght to make every use 
of intellects trained to attack und overcome the increasing 
number of industrial problems awaiting solution. There 
is no doubt at all that Technical Institutions are increasing 
in value, and will continue to prosper in proportion as an 
intelligent interest is taken in all that is attempted, and a real 
effort made to utilise even a fraction of what is offered. The 
time is coming [come?] for the masters and men to 
approach and come together through the medium of 
technica] education the first move being taken by the 
employer." 


The Training of 
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SAFETY DEVICES FOR TRAMWAY TROLLEY 
WIRES. | 


e — ————— 


By DONALD SMEATON MUNRO, Al. E. E. 


FATALITIES caused by electric shock are happily rare in this 
country : yet every engineer knows that almost any over- 
head trolley tram system is pregnant with destructive and 
death-dealing possibilities. Public attention is drawn at 
intervals by scare type in the newspa but most people 
have forgotten the incident before the Board of Trade 
inquiry is through. 

For the better protection against accidents from trolley 


wires, the Belgium Government prescribes three earthed 


guard wires tor each trolley wire, besides transverse guards 
where telephone wires run parallel with the tramway lines. 
These, with maximum cut-outs, are trusted to soothe the 
fears of the people. But it is evident that this clumsy 
arrangement cannot be an efficient safeguard against half the 
dangers presented by dangling, broken, charged wires, 
whether they be trolley, telephone, telegraph, or even the 
gnard wires themselves. 

In most of the cities of the United Kingdom, the efforte 
made to afford protection are even more feeble. In the United 
States they are practically absent; there, we are told, 
accidental contacts save the doctors much trouble and 
transfer the worry to fire and other insurance men. 

The evident danger has prompted many inventors to 
search for a remedy—too often with imperfect or incomplete 
results. 

There are on the market severa] mechanical disconnecting 
switches, designed for mounting overhead—usually on the 
trolley wire support — and actuated by the changes of tension 
and position which occur in a trolley wire when it fractures. 
ro b^ effective, these should be numerous; they аге 
necessarily heavy, and might well cause a series of troubles of 
their own. Against commonest sources of danger they are 
no protection at all. 

Many engineers rely upon tbe overload cut-out at the 
station end of feeders for disconnecting trolley wires from the 
source of supply, when wires fall on the live trolley wire, or 
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when a broken trolley wire is earthed. ^ But, evidently 
realising its insufficiency, they usually instruct motormen to 
earth the circuit at the cars, and sometimes to turn off local 
supply switches also, when anything goes wrong overhead. 
But even this combination of precautions is too slow and 
nncertain to give safety, unless favoured by good luck. 
l'angling telephone wires, even if caught and held by the 
guard wire as well as by the trolley wire, may be cleared from 
the guard wire by deflagration as quickly as the cut-out acts ; 
and so the station cut-out and the danger are presently 
restored. А broken trolley wire may make insufficient 
" earth," and so not actuate the cut-out at all. The first of 
a group of telephone wires to fall may set off the cut-out, во 
that the others dangling in contact with tbe trolley wire are 
ready to communicate shocks when the cut-out is put up. 
A live wire falls on в crowded car or street and makes в 
more or less inefficient or intermittent earth: a maximum 
cut-out falls in the station, miles away. As the fell ef в 


cut-out is a too frequent occurrence, the attendant, glancing 
perhaps at a so-called line-clear indicator, slashes in the 
cut-out, and the process is repeated ; or, worse still, the 
current remains on, all to the extreme discomfiture of the 
unfortunate individual who may be completing the circuit 
with his body. Occasionally the motorman may have 
presence of mind to try to earth the system, only to find 
that he has gone off the defective section, or is on the idle 
side of the broken trolley wire. It would be easy to multiply 
dangerous possibilities, but when engineers hav » a convenient 
and safe arrangement offtred to them, they will not long 
continue to subject their plant and cables, unnecessarily, to 
the terrific stress of а “ dead-short." 

In Santiago de Chile accidente became so frequent, that 
а commission of electrical experts was appointed by the 
municipality to get at the best remedy. They reported, in 
March, 1901, that, in their opinion, the only really safe method 
was to bury all the telegraph and telephone cables, or, if that 
were impracticable, to adopt the device of Prof. A. E. 
Salazer, who was a member of the Commission. Prof. Salazer 
made an exhaustive study of the existing protective inven- 
tions before he finally devised his arrangement, a descrip- 
tion of which appeared in the E.ecrrical, REVIEW of 
September 27th, 1901. It so happened, however, that the 
same arrangement was patented by the present writer in 
February, 1901, but, of course, it could not be known to Prof. 
Salazer, as this patent was not published at the time of his 
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report. The nature of this device will be understood from 
fig. 1. The guard wire is earthed only through the high 
resistance releasing coil—or a resistance and coil—of а cut- 
out switch placed on the feeder, in a street box, or at the 
station if preferred. "When the guard and trolley wires arc 
electrically connected either by firm or by light contact, as 
with a fallen telephone wire for example, a small current 
passes from the trolley wire along the guard wire to the high 
resistance coil of the cut-out, releases or actuates its automatic 
switch there, and so disconnects the feeder branch from the 
trolley section. Thus, without shock to the electrical system, 
the trolley wire section becomes dead until the fault is removed 
and the switch is restored. If the trolley wire section is fed 
from both ends, both ends are thus cut off, or, where routes 
do not permit of this, tbey are by like means disconnected. 
By this simple and inexpensive method the utmost possible 
degree of security is afforded against all accidents to trolley 
wires, except the fall and fracture of the trolley wire itself: 
for, perhaps, neither the falling trolley wire nor its support- 
ing wires would be springy enough to ensure contact with 
the standing guard wires under those circumstances, For 
protection against this rarer accident some would rely upon 
their overload cut-outs, but to bring this form of trouble 
also within control of tbe ** guard cut-out ° desoribed above, 
it is only necessary to provide seme method of making 
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sure of an electrical contact able to convey a very smal 
current between the guard and trolley wires when the latter 
breaks. 


Fig. 2 illustrates an appliance* for this purpose. It is 


more reliable, less clumsy, and less exposed to weather 
troubles than others which have been suggested. It is about 
3 in. long, and is hung between the guard and trolley wires, 
being joined to each by flexible copper cords, attached for 
choice at pone of support which change their relative 
positions when the stresses are altered by fracture of one or 
other. 

The well-known device invented by Mr. Quin, late of 
Blackpool, is on right lines во far as it goes. But has it not 
these marked disadvantages ?—It needs long, special, and well- 
insulated pilot lines; its overload side still acts with the stress 
inseparable from an overload switch, and not always needed 
to secure safety when wires fall across trolley lines. The 
switch has apparently to be reset every morning, and perhaps 
oftener, as it goes “off” every time the pressure becomes 
low, or the line is disconnected. This last objection, 
which must seriouslv militate against its adoption, could be 
obviated by fitting to it certain appliances, one arrangement 
of which is shown in fig. 3. | 


Fie. 3. Ето. 4. 


It may be well to state here that these sketches ure merely 
diagrammatic, being drawn so for the sake of clearness, that 
the electrical and other connections may be more easily 
followed. Parte fulfilling similar functions are, in the 
several drawings, so far as possible, marked with the same 
letters. The methods are applicable to other than overhead 
conductors for tramway traction, but they are here shown - 
as applied to such tramway wires. с is the guard 
wire; T is the trolley wire. The lines representing these 
are necessarily short, and the working appliances represented 
on a much larger scale, but each line marked a or т repre- 
sents a section of any length—say, 500 yards—and connec- 
tions made to either end of these short lines are to be taken 
as made to either end of the section. The switch apparatus 
may be gathered together in the generating station, or pre- 
ferably in street boxes situated near the first junction of the 
feeder cable to the overhead trolley sections concerned. ғ is the 
feeder cable from the generating station. E is earth, rails, ог. 
return conductors, or the mid wire of a three-wire system as the . 
саве requires, R is a resistance. P (used only in a few of the 
arrangements) is a pilot wire from the far end of thetrolley wire. 
в is any suitable automatic switch, diagrammatically repre- 
sented here by a pivoted or flexible armature with a detent , 
thereon, which is, by spring or gravity, normally held so as 
to retain a bridging piece making contact between terminals 
connected to the trolley and the feeder wires respectively. The 
bridging piece, when released by the effective attraction of the 
armature by one or other of its electro-magnets, falla, or is 
pushed, or palled, so as to break connection between the feeder 
and the trolley wires, and leave the overhead section “ dead.“ 
Alternatively, but not preferably, the armature, when 
attracted, may put the feeder to earth, and thus 
melt a fuse or cause an overload cut-out at the station 
to go * off." In the latter case, the attracted arma- 


* This and the other appliances and devices illustrated in this 
article were patented by the author of this paper in February and in 
August, 1901. 


ture, at the option of the engineer-in-charge, may, or 
may not, lock itself so as to keep the “earth” on; until 
the armature is restored by hand, as a signal, to the station 
that the line is clear. a, B represent two, electro-magnet 
coils, In figs. 8 and 4 either may асі as circumstances 
determine. 


(To be continued.) 


SOME NOTES ON THE COM- 
MERCIAL MANAGEMENT OF TRAMWAY 
UNDERTAKINGS. 


By C. H. WORDINGHAM. 


THE second of the two articles under the above title by Mr. 
Sheffield, referred to in the Jan. 30th issue of the ELECTRICAL 
REVIEW, appears in the February number of Feilden's 
Magazine. It is essentially a series of notes, the author's 
ideas being presented under a number of disjointed headings. 

Mr. Sheffield strongly advocates the use of signalling at 
dangerous junctions and curves, pointing out that the 
elaborate precautions insisted on for railway work cannot 
well be wholly dispensed with on tramways. Signalling is 
already. in use in certain instances, and its neceasity was 


strongly emphasised іп а case that recently came under the 


resent, writer’s notice. А car ran 30 ft. on to a swing 
ridge through the driver not pulling up in time. Fortu- 
nately the bridge was closed, but if it had been open, а 
fearful accident would have resulted. It was the intention 
of the authorities to provide signals when the line was laid 
over the bridge, but they had not been fixed at the time, as 
the bridge was temporarily the terminus of the route. It 
would seem that something more than signals would be 
desirable іп а case of this kind, and that, when the signal is 
at danger, the current should be cut off from a sufficient 
length of trolley wire to warn the driver in the event of his 
over-running the signals by the automatic slacking of speed, 
and to allow of the car being stopped with certainty after 
the warning was given. If the cars had electric brakes, they 
would, of course, have to be of the kind operated by current 
generated by the motors. | 
The second note deals with automatic points controlled by 
a switch on the car and operated by a battery fixed at the 
road-side, thus enabling a man or boy to be dispensed with. 
Many automatic devices require both a man and a boy to 
keep them in working order, but these points may be an 


‘exception. 


Mr. Sheffield is next switched off automatically on to in- 
structions to motor-men, report cards, of which he gives a 
model blank form, bonus system of payment for drivers 
according to the energy consumed and, as a necessary 
corollary, the provision of a watt-hour meter on each car. It 
is very questionable whether meters on cars, except for ex- 
perimental purposes, are likely to be satisfactory. They are 
trouble enough in ordinary central station work, and the 
jolting of a tramcar must tend to greatly increase the likeli- 
hood of trouble from broken jewels, pivots, &c., while the 
indignant consumer disputing his account would be a lamb 
compared with the truculent driver who thought the meter 
had swindled him out of his bonus, as he certainly would if 
the bonus were not the maximum possible. | 

A list of further suggestions is given under the title of 
car regulations, Among these may be mentioned the insu- 
lation of hand-rails (greater security would be attained by 
effectually earthing them), rotary brushes to clean the rails 
and secure better contact between them and the wheels (it is 
doubtful if they would effect the purpose), and insulated 
rollers over the top of the car to protect the outside passen- 
gers (а good suggestion). 

Attention is called to the danger of removing the trolley 
at night until the car is clear of passengers. That there is 
considerable risk in leaving the car in darkness for a minute 
or so during the time the conductor is fishing for an invisible 
wire is undoubted, passengers being liable to be hurt in 
getting out of the car, and also to become the victims of 
pick-pockets, The best remedy would be to liberally light 
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the terminus with arc lamps. This would give security to 
the passengers and help the conductor to catch the wire. 

An earthing device is illustrated in which on breaking a 
pane of glass a ball drops, short-circuiting the trolley line 
to earth. A few brickbats should be provided to enable the 
glass to be broken from a safe distance, otherwise the 
adventurous spirit who does the deed may have his nerves, 
if not his eyes, permanently injured. 

Excellent illustrations are given of the Bellamy covering 
for the roofs of cara which is to be fitted to 42 of the Liver- 
pool cara. This covering. though closed to the гаі", is, 
we are told, * open to all the world," not being patented, 80 
that a considerable field is anticipated for it. 

Lifeguards next claim attention, and that adopted by 
the Manchester Corporation is illustrated. It consists of a 
bluntly pointed prow with lattice wirework, having ite 
bottom edge only just out of contact with the ground, this 
small clearance being rendered possible by арроснад the 
guard from the axle boxes and so 
avoiding the see-saw motion inevitable 
if it be attached to the car body. 
The shape is such as to throw the 
unfortunate caught by the guard to 
one side. It seems extremely likely 
to effect its purpose, and to heave the 
victim bruised by Scylla, the car, over 
to the tender mercies of Charybdis, - 
the lorry. Why should not the prow 
have a pneumatic, or, at all eventa, a 
rubber buffer? It would diminish the 
risk of serious damage by impact with 
the structure. The provision of lifeguards is certainly 
desirable, but inventors cannot be expected to effect the 
impossible, and it surely is against nature to expect any 
person to stand in front of a car going 8 or 12 miles an 
hour and to be knocked down by it without heing hurt. He 
must of necessity come off second best, like Stephenson's 
* соо” with the railway train. 

There follow figures covering the number of accidents 
caused by electric cars, which are most reassuring, and show 
that the popular idea that electric cars are dangerous to 
pedestrians is not borne out by facte. At the same time, the 
safest course is certainly to regard every tram route as в 
level crossing on a railway and act accordingly ; it will help 
to maintain the reassuring aspect of the figures. 

The next note describes a car fitted up for watering and 
brushing the track and for cleaning the grooves and treads 
of the rails. 

The article concludes with a comparison between tramcars 
and railways for suburban traffic, to the advantage of the 
former. Properly managed, the tramcar has undoubtedly 


E, Exciter. 


much to recommend it, but in those towns in which stand- 


ing inside the car is allowed, the resultant diecomfort is 
such as to turn the scale in the opposite direction, and the 
effect of this unwise policy is to cause many who had given up 
their railway season tickets to revert to them, for few people 
care to make the morning and evening journey of 20 minutes 
or half an hour with people clad in wet macintoshes stand- 
ing on their toes and pokiog their umbrellas in their faces. 
Cushions or carpeta on the seats also do much to promote 
а fœtid atmosphere in the cars, as well as to increase to a 
very unsavoury extent the number of small and voracious 
passengers carried free, thus further detracting from the 
merits of the tramcars. , 


THE TESTING OF ALTERNATORS. 


‘THs test room often experiences coneiderable difficulty in 
finding some suitable method by which alternators may be 
tested on full load. Machines of moderate voltage and small 
output may be safely loaded on rheostats. In the majority 
of cases, however. rheostats are inadmissible, and less 
dangerous means must be adopted. The testing of two 
motor-alternator sete is a case in question. Let one set con- 
sist of a 250-Kw. 500-volt shunt-wound, direct-current 
motor driving a 225-kw. 5,000-volt star-connected three- 
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phase alternator of the rotating field type. The other 
will be an exactly similar alternator driving a 200-Kw. 
500—550-volt compound - wound generator, the machines 
being arranged so that the alternators take the place of 
the shaft in the well-known Hopkinson method of testing 
generators. . 

From fig. 1 we see that A, running as a direct-current 
motor, drives the alternator B, and that alternator c, 
running in synchronism with в, drives dynamo р, which 
returns energy to A. The power supplied from an ex- 
ternal source to the combination (including excitation) will 
be equal to the loss in the four machines. 

As is well known, there is one particular value for the 
excitation of a synchronous motor at which the armature 
current will be a minimum, and therefore practically in 
phase with the impressed E.M.F. Running the motor on 


light load, we may obtain a series of values of the armature 
current for different excitations. 


* 2 
From curve 4, fig. 2, 


^, 250K w. D.C. Motor; в, 235-xw. A. C. Generator; c, Synchronous A. C. mot r; р, 200-x w. D.C. Generator; 
a,aAmmeter; Y, Voltmeter ; вв, Starting rheostat ; 8, Switch ; 


cB, Crcuit breaker; FR, Field rheostat ; 


Fic. 1.—Di4AGBAM OF CONNECTIONS. 


which was obtained from the alternator c, we note that the 
excitation Corresponding to minimum current was 14-2. 

It is quite possible to start up в three-phase synchronous 
motor by opening its field circuit and passing current through 
the armature. Owing to the high E.M F. induced in the 
field, insulated generally for a working E.M.F. of not more 
than 250 volts, this method is not to be recommended. In 


6000 . 
5000 |? 
a 4000 
: AM y 
E 3000 |3Q / A 
; "IN 
8 2000 Д А | 
© 
> 


20 25 30 35 40 


5 10 1S 
Amperes cxcitation 


Kilowatts supplied to Motor. 
Fic. 2. 


this case the machines are to be run up to speed from the 
direct current sides, and the fields во adjusted as to have the 
current in phase with the impressed E.M.F. at the motor 
terminals, and the generator p returning current to the first 
motor. 

After а six-hours’ run on full load the temperature rise of 
the thermometer was as follows :— 


Alternator as generator. Alternator as motor. 


Field ... = 25° С. Field 27 C. 
Armature winding = 40°C. Armature winding = 36° О. 
Armature соге.. = 25°C. Armature core . = 39° С. 


These temperatures аге well within the limita usually expected 
by engineers with this class of machinery. 

Although the only scientific method. of measuring the 
temperature rise of insulated metal is to take the increase of 
the resistance, it is as well to employ thermometers, for 
inaccuracies due to defective instruments or errors `of 
observation often occur. In order to determine what values 
of field excitation are necessary for different loade, so that 
the terminal pressure shall be constant, it is usual to obtain 
the open circuit characteristic and the synchronous 
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impedance curve. The former is obtained by running the 
machine at normal speed and plotting the terminal pressure 
against the field current (curve в). The synchronous imped- 
ance curve shows the relation between the current per phase 
in the short-circuited armature, and the value of the field 
excitation at normal speed ; needless to s»y, the ammeter 
sheuld have no appreciable resistance or inductance 
(curve c). 

In some cases this curve bas an upward bend after a 
certain value of field excitation has been reached, which 
shows us that the iron is being worked at a high magnetic 
density, and consequently armature leakage does not increase 
proportionally to the armature current. When taking the 
open-circuit characteristic, the hysteresis loss in the armature 
is obtained by noting the power supplied to the driving 
motor, when the alternator ів unexcited, and subtracting this 
power from that required for any particular value of the 
excitation. | 

"From the curve р, obtained in this manner, we perceive 
that the hysteresis loss at 5,000 volts is 8 Kw. 

In order to secure satisfactory inherent regulation, it is 
necessary that the magnetic circuit be worked at a fairly 
high saturation; that is to say. the normal voltage of the 
generator should be well up on the bend of the open circuit 
characteristic. With a penerator working on the straight 
part of its open circuit characteristic, out-of-phase currents 
will have a much greater effect on the field, necessitating, 
in the case of inductive loads, a large increase in the 
excitation. 

When there are no convenient means of loading an alter- 
nator, a temperature test may be carried out as near to actual 
working conditions as ible by reversing the exciting 
current in a portion of the field, so as to have normal field 
and full load current through the armature on short circuit. 
Thus, if it takes a amperes of excitation to give normal 
voltage, und ö amperes to give full load current on short 
circuit, we require to reverse the current at such a point in 
the field that а times the difference between the reversed and 
unreversed bobbins shall be equal to b times tbe whole 
number of bobbins. 


CORRESPONDENCE. 


Sparking Plugs for Automobiles. 


In your last issue appeared a note under the above head- 
ing, stating that Messrs. Panhard & Levassor recently 
discovered that the interposition of a spark gap external to 
the cylinder made it possible to ignite even when the spark- 
ing points were bridged with a carbon deposit; this method 
of cleaning the sparking points is & very old dodge with oil 
engines, and was known at least 11 years ago. At this time 
it was not generally understood, and was only used on 
troublesome engines when ignition was very irregular, but 
on the introduction of the marine oil engine, with explosions 
both top and bottom of tLe piston, it came into everyday 


use; in fact, with certain large engines, it was impossible to 


do a long passage without resorting to tliis method of ignition 
on the bottom of the cylinders ; for obvious reasons tbe c: ol- 
ing water was pumped in at the bottom round the stufting 
box and passed upwards, hence the trouble of condensation, 
carbonising, &c. 

On several occasions during 1894 and 1895 I did pas- 
sages of 500 miles with this method of ignition, and that 
Messrs. Panhard & Levassor should claim to have discovered 
it, or Mr. Haycraft the solution of it, is putting it rather 
strong. 


| W. MeL. Daun. 
Newcastle, March 3rd, 1903. 


[It is unfortunate tbat опг correspondent kept this 
valuable information to himself so long; he might have 
netted a considerable sum if he had turned bis knowledge to 
account. Certain it is that the recent discovery, be it 
re-discovery or not, is of great importance to auto- 
mobiliste.—Eps, ELEC. REv.] 


Electro-Metallurgical Problems. 


I have noticed in Mr. Alec. Beadle’s article on “ Electro- 
Metallurgical Problems" (No. 1,818, February 27th, 1908, 
of your paper), several remarks which hardly represent the 
actual state of some of the electro-metallurgical industries 
touched upon. 

To begin with, he refers to the Stassano process, which is 
still more or less in its experimental stage, as the only one 
by means of which ferro-chrome and ferro-manganese can 
be produced. Both of these alloys, as well as ferro-silicon, 
containing as much as 75 per cent. silicon, are very exten- 
sively and regularly produced by half-a-dozen Continental 
concerns by means of cheap water-power. 

With regard to bis remarks as to the recovery of tin from 
tin-scrap being beset with difficulties, this is hardly 
applicable, as the firm of Th. Goldschmidt, of Essen, 
Germany, for instance, works up nesrly 10,000 tons of tin- 
ecrap per annum, not to mention three or four others. There 
is not the slightest difficulty in obtaining a coherent and 
regular deposit of tin from alkaline solutions, provided the 
right conditions are adhered to. 

With regard to tungsten metal, most of this metal is 
used as such, and comparatively little as ferro-tungsten. 
The metal is produced in the form of a gray powder (not by 
electrical means), containing 96 per cent. and upwards of 
metallic tungsten. 

Attempts to produce this metal in an electrical furnace 
bave been unsatisfactory, owing to the strong affinity which 
it has fcr carbon. "The resulting carbide would be totally 
unfit for tool-steel makers’ use or for similar purposes. 

Trusting that some of the above remarks may be of use 
to experimenters and others interested in this matter,— 


Tungsten and Rare Metals Co., Ltd., 
P. J. SrEINHART, Ph. D., F C. ., 
Managing Director. 
London, S. E., March 6th, 1908. 


The Wiring of Buildings. 


Referring to Foreman’s” letter in your issue of 27th 
ult., he asks me to point out where he can capture а few 
megobms in his installations. He has proved the wiring to be 
in good order and perfect as far as test ів concerned. Has 
he made sure that his pipes are well bushed with proper 
ferrules where they finish for various switches and ceiling 
roses? Also, is he sure they have been well protected 
during progress of plastering, ав this is seldom done, and it 
is surprising to see the way the plasterers pull them about 
when plastering around them; in fact, everyone who passes 
has a pull at them; a good idea is either to tape them up 
well, or insert a Simplex bend temporarily until such time as 
switches are fixed. 

Another point is to observe that rubber coating of wire 
is brought through the base of switches and ceiling roses, 
as invariably this is not done; in fact, the wire is more often 
pared close to patera due to number of wires necessary in 
looping system. 

It is a good plan to varnish everything, and varnish should 
not be used sparingly, especially on pateras, as modern 
pateras are very often made of common whitewood, and if 
not well varnished are sure to absorb the damp. 

Now as to distributing bourds. The contact pieces should 
be mounted on good china, great care being taken that it is 
not chipped in any way, as I bave known a single holder to 
bring a between-mains test down from 15 megohms to 
25 Q through having the glazing chipped off and being 
exposed to damp. 

Do not use slate as material for mounting connections on. 
"ince writing last I Бате tested a job with splendidly 
finished main switch and distributing board, both mounted 
on enamelled slate bases, and made by one of the best known 
firms; the result was ав follows: — Testing from company's 
outs whole installation to earth, O5 megohm. Turned off 
main switeb, got *07 QO. Removed main switch and tested 
mains up to this point, 5:5 ©. Connected mains across at 
this point and again tested installation, which gave 12 Q. 
I then disconnected mains at distributing board and got 
4:7 megohms up to this point. I tested each circuit 
separately, and they averaged 25 Q. In consequence the 
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Joh was not connected. After recommending the better 
bushing of sl:te bases and examination of switches and 
ceiling roses, [ went back in two or three days and found 
that the work had been carried ont by a good workman; 
the result was 8 Q whole job to earth. This was in a new 
building, and shows what a great improvement can be made 
by extra attention to details, such as fixing switches, ceiling 
roses and distributing boards; this part of the job, especially 
the switches and ceiling roses, is very often given to an 
apprentice to do, as it is thought impossible for him to go 
far wrong. 

Ample space should be provided behind main boards, as 
even 600-megohm cable will not stand being crushed against 
а damp wall; and I have discovered numerous earths caused 
through inattention to this point. 

I have no doubt Foreman” will find his troubles greatly 
lessened if he cares to follow these points. АИ 

Ав to small contractors getting а good number of con- 
sumers there is no doubt, but it is very ofteu at the expense 


of inefficient wiring and cut prices. 
Inspector. 


Curious Synchronising Effect. 


The following has occurred to me as a possible explana- 
tion of the effects mentioned by Mr. F. T. Callis in your last 
іввпе. ` 

Suppose the curve A, figs. 1 and 2, to be the volt 
characteristic of the incoming machine, and B the volt curve 
of the machine running on the bus-bars on a somewhat 


Fra. 1. 


inductive load, the effect of which combined with the 
inductance of the machine will be to throw back the peak 
of the curve as shown. 

Fig. 1 gives the case of the machines approaching 
synchronism with the incoming machine running slightly 
slow. As the machines come into step tbe curve B will over- 
take the curve a. Suppose that the machines are in the 


relative positions shown by the curves in the figure when 
the voltmeter needle starts to move. The voltage impressed 
on the voltmeter and lamp will be a curve which is the 
resultant between the two curves A and B, and in the case 
under consideration will be represented by the flat-topped 


curve с. 


Fig. 2 gives the reverse case when the machines are 
approaching synchronism with the incoming machine 
running fast. The curve of the resultant voltage will now 
be peaked as р, as is evident from the diagram. 

As is well known, voltmeters which are at all inductive, 
are affected by the shape of the volt curve, reading over 
V mean? value for flat-topped and under for peaked waves. 
The brilliancy of the lamps, of course, depends simply on 
the / mean? value, and not on the shape of the curve. 

The curves А and B in figs. 1 and 2, are actual curves 
taken from the same alternator running light and on 
inductive load (Electrical World, New York, 1891). 

If this theory is correct, it would seem that the effect 
should disappear when both machines are run on open 
circuit. It would be interesting to know if this is so. 


H. B. Johnson. 


Electrolytic Meters. 
Your correspondents, the Electrical Co., Glimmer, and 


„Electron.“ all speak of the efficiency of a meter as a 


quality independent of ita accuracy, whereas this would only 
be correct were perpetual motion machines the subject under 


. discussion. We contend that the function of a meter is to 


record electrical energy (a) with accuracy and (b) with 
economy, and when it is both accurate and economical, it is 
а good meter, i. a., an efficient meter. 

The motor-meter through which our own works are sup- 
plied (respect for ancient dignity prevents our mentioning 
the make) is 16 per cent. slow, and has a drop of about 
half a volt at full load. This is efficiency according to the 
arguments of your correspondents, and we commend these 
arguments to the notice of the St. Pancras Vestry. 

„ Glimmer's curve was apparently plotted for him, as he 
does not seem to understand it. We must explain to him, 
therefore, that at 5 amperes it shows a drop of 4 volts, and 
this is 2 per cent. of 200 volts, as correctly stated by 
Mr. Haydn Harrison. 

The 5-ampere Thomson meter at full load also consumed 
about 2 volts in the main coils in the old 100-volt days, in 
addition to the heavy shunt losses, and yet, in spite of this 
same 2 per cent. consumption of energy, thousands of 
Thomson meters have been used without a whisper against 
them so far as this feature is concerned. 

The fact is, that this question of drop in volts is brought 
in as a red herring across the trail to draw attention from 
the fact that our challenge regarding the infinitely more 
important point of accuracy has never been accepted by any 
of our competitors. 

The Electrical Co, Ltd., state that they want tair play, 
but can they point out anything unfair connected with our 
challenge ? Perhaps the reason for their non-acceptance ig 
revealed by an examination of their really absurd figures of 
last week, which show that their 5-ampere 200-volt meter 
fully loaded for 1,000 hours only records 200 units. What 
was their remarkable instrument doing whilst the other 800 
unite were passing, and will they still contend that the 
* efficiency " of this unique meter was 974 per cent.? Their 
elaborately worked-out results ure, therefore, all wrong, in 
view of the fact that the actual consumption was 1,000 and 
not 200 units, and they should really be more accurate in 
their calculations. 

They also state that their meter can be read to the one- 
thousandth part of a unit, and with energy at 6d., the 
extreme practical utility of this feature calls for no explana- 
tion. Bastian meters can certainly be read to one unit, and 
over a consumption of 200 units one-half per cent. is dead 
accurate enough. : 

Last month we booked firm orders for 845 meters, nearly 
all of which were 1-ampere, 24-ampere or 5-ampere sizes. 
On the other hand, there is only one individual in this 
country to whom we have delivered 24 10-ampere meters for 
many months past. Electron” therefore gives us а ready 
clue to his identity. We will respect his wish to remaiu 
anonymous, and merely observe that in our opinion he should 
in future satisfy himself as to the correctness of his facta 
where the depreciation of specified gooda is concerned. Hia 
statements regarding Bastian meters of а smaller capacity 
than 10 amperes are rash and untrue. 


1 
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Edinburgh, Glasgow, St. Pancras and the Northern 
Counties Co. have between them about 2,000 of our 24- 
ampere meters, and if “ Electron’s” mis-statement about the 
drop in volts over this size at full load can be confirmed, we 
will forfeit £100 to the Building Fund of the Institution of 
Electrical Engineers. | 

To avoid misunderstanding, we must point out that we 
recommend our 10-ampere and 20-ampere meters for use on 
motor circuits, where volt drop is immaterial, and on lamp 
circuite, where the full load is only likely to be used on rare 
occasions. 

We can make meters having a loss of only two volts, if 
buyers like to pay the price. It is merely a matter of 
platinum. 

The Bastian Meter Co., Ltd. 
Cna8. O. Bastian, Managing Director. 


London, N. W., March 9th, 1903. 


[ This correspondence is now closed.—Ebs, ELEC, REV. | 


Entropy. 


I beg leave to ask a small space for a few words on the 
subject of entropy lately discussed in your columns. What, 
one may inquire, is the property denoted by entropy? If 
we reckon entropy from the state of a body deprived of heat, 
we may write H/“ = o, where Н = total heat in the body or 


substance, £ = absolute temperature, ф = entropy (v. Max- | 


well on Heat," сар. 8 and cap. 12). 


The availability of н depends on /, hence the greater / is, 


the greater is the availability, and the less the entropy н//. 
Now the maximum work which can be got out of H by a 
t 


reversible cycle = H 
temperature; hence available energy between / and /, = 
H — b 7 = real dynamical value of н — dissipation. 


Hence available energy is less according as H// i8 greater, or 
according as the entropy of the substance is greater. 
Energy dissipated = % x entropy = intensity factor x 
quantity factor. | 

Thus we may say that entropy is a factor of energy, and 
measures the innate incapacity to be completely transformed 
inlo work of the heat contained in a body or substance at a 
given temperature, whatever may be the lowest available 
temperature. This incapacity varies inversely as the tem- 
perature, and the lower / is, the greater is the entropy 
(v. “ Maxwell on Available Energy,” in cap. 12). 


W. Р. 0. 
Bromley, March 10th, 1903. 


British Trams for Johannesburg. 


Under the above title in your issue of March 6th last 
“ Anglo-Africanus " gives credit to the Delagoa Day Deve- 
lopment Corporation for haviog purchased most of their 
plant for the Lorenco Marques tramway system in this 
country. 

Whether the credit is really due to the above Develop- 
ment Corporation or to the main contractors for the contract 
I do not know, but certainly great credit is due to someone. 
* Anglo-Africanus" goes on to express the hope that the 
municipality of Johannesburg may follow the example set 
above by spending the greater portion of their proposed 
£1,290,000 capital outlay in this country. 

It is certainly very much to be hoped that they will do 


this, but might I suggest that the consulting engineers for 


the scheme are perhaps the ones who will largely determine 
this by the form their specification takes. To take a single 
example. The consulting engineer’s report on the type of 
plant proposed, mentions gas engines of a size for which 


‘there has hitherto been no market available to home manu- 


facturers, and which have consequently not been made up to 
so large a size in this country. 

The consulting engineers might therefore at first feel 
tempted to go to the Continent for these. 


On the other hand, however, there are engineering firms . 


in this country whose reputation and guarantees are in 


7 fo where /, = lowest available 


every way as solid as those of Continental; manufacturers 
who are in a good position and willing to manufacture 
engines of this type up to the largest size for which there 
may be а market—and it is very much to be hoped that 
these firms will be consulted before specifications are drawn 
up based on Continental practice. 

The first thoughts of many, on reading the consulting 
engineer's report on the proposed scheme, has, no doubt, 
been one of regret that possibly the contract for the engines 
would go ont of the country, but those in a position to know 
what certain manufacturers in this country are doing in the 
way of preparing for large engines of this type, feel that 
there need be no necessity for this. 

Any firm of consulting engineers has naturally to study 
its own position, and would feel reluctant at recommending 
the adoption of machinery which might give trouble, and be 
a source of anxiety to them, when working so far away from 
home ; but this anxiety can surely be overcome in the know- 
ledge that our first-class manufacturers have a way of 
carrying through what they undertake, perhaps more readily 
than some of their Continental friends. 

For enginee of this size and type to be placed out of the 
country at the present time, would be a source of regret not 
only on the grounds that Continental manufacturers were 
strengthening their position, but that home manufacturers 
were retarded in taking up their position in what promises 


to be an important industry. вай 
ngineer. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Wirr momo MAR. 11тн, 1902. | вак muprxG Manr. 10TH, 1908. 
Alexandria A" .. Value £107 Adelaide Value £2,721 

y Teleph. mat. T 80 Amsterdam. ©» T ee 85 
Amsterdam "EM ee ae 126 Auckland e eo eo ee 40 
Auckland. Teleg. mat... ee mee җе шш oe ee ee өө 2 


Bonibay А i» оса .. . 4,289 
Bremen is ay T 75 Bombay  .. wa. des . . 104 
Buenos Ayres. Teleg. mat. i ы | pn Ayre8  .. E T 10057 
Caleutta -" T oe i | со T T 00: 
„ Teleg. wire 250 | Ganada, vid United States 92 
Cape Town .. Кя өзө se 2, | pe Town .. ee i5 oe 
Colombo. Teleg. mat. .. 286 Colombo ae T e 17 
Copenhagen. Teleg. wire 18 . i Teleg. mat. ee 206 
Durban ea oe .. 6.3 | Delagoa Bay T oe a an 
Eee London О | antes oe - s . y 
Halifax. Teleg. wire s 25 " Teleph. mat. . . 110 
amburg .. 33 p | м Kong бә T E 
Hia oo” ras ee ee ee 
Hobart 23 Malta.. T Sa T T 10 
Hong Kong.. 21 | Melbourne .. АР we . 423 
Ostend oe oe 80 oon Atlantic. Teleg. cable.. 120150 
Perth.. T oe . 650 essa e ee oe oe 
Port Elizabeth  .. T . 624 | Oporto as ee oe ee 5 
Rangoon. Teleph. apparatus Hl | oreng -— oe ae 116 
Reval.. xs РА dx T Perth T T T › 
Rotterdam. Teleg. mat. . 98 | Port Elizabeth .. ra e 187 
вы Petorsburg. Teleg. mat. .. 155 асрор Teleg. mat. .. US 
ingapore .. s ЯР n ў . Petersburg Й i> eee 
Stock olm. Teleg. wire A 60 | Bydney v oe oe eS 165 
Suez. Teleg. insts. es . 1,96  , А Teleg. mat. ee 145 
ši Teleg. mat. 8 .. 194 Vera Cruz vx zs ee 2,501 
ү re B 248 Wellington ks кв . . 4,630 
ellington.. T V .. 58% ‚ә Teleg. mat. . . 2,101 
m Teleph. mat. .. 1,880 Yokohama .. s cs А 418 


Total. £18,911 | Total. 218,573 


Foreign Goods Transhipped. 


Cape Town. Telephones Value £110 
Gothenburg. Elec. apparatus.. 34 
New York. Elec. motor 1 


| Total .. .. 21,314 


Dissolutions and Liquidatiens,—Messrs. P. Simon, 
Н. Berry and E. Skinner, trading as Simon, Berry & Co., of London, 
Manchester and Birmingham, have dissolved partnership, Mr. 
Simon being tbe retiring member. Messrs. Berry and Skinner will 
continue trading as heretofore at the same addresses under the 
style of Berry, Skinner & Co, who will attend to debts. 

Messrs. E. J. Harris and C. J. Casté (Bradford Electrical Engi- 
neering Co, Trafa!gar Street, Bradford) have dissolved partnership. 
Mr. Case é attends to debts. 

First meetings of creditors and contributories in Hands, Ltd., of 
Garlick Hill, E.C., are to be held on March 18th. 

A meeting of Allan & Adamson, Ltd., will be held at 55, Hatton 
Garden on April 15th to hear an account of the liquidation from Mr. 
W m. Peto. 

The matter of Electric Lighting Boards, Ltd. (petition of O. T. 
Banks), was before Mr. Justice Buckley in the Winding-Up Court 
on Tuesday. Mr. Ashton Cross said that this petition had been 
before the Court on several occasions, but now by consent all parties 
asked for a supervision order to be made in the voluntary liquida- 
tion. His Lordship: Very well. Order accordingly. 
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Electrical Ignition.—We referred in a previous issue 
to tbe magneto-system of ignition adopted by the Albion Motor- 
Car Co., of Glasgow, and shown at the Crystal Palsce Exhibition. 
We now illustrate the magneto aud ignition plug; the revolv- 
ing magnets, mounted on an aluminium spider, and attached to thc 
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fly wheel, are clearly shown. The fixed H-type armature, wound 
on either side of the centre bearing, and the single wire to the 
sparkiog plug, can aleo be seen. The mechanism produces a spark 
at every second revolution of the engine, the circuit being broken 
when the current is at à maximum. 


Trade Announcements. — The businesses of A. G. 
Sanders, electrical engineer, of Clarence Parade, Cheltenham, and 
of D. H. Morgan, motor-car engineer, of Clarence Street, Chelten- 
ham, have been combined under the name of Sanders, Morgan 
and Co, The Garage," 22, Clarence Street, Cheltenham. The 
business will now comprise that of electric lighting contractors, 
mechanical and motor-car engineers, &., &. The premises are 
fully equipped with a complete set of machine tools for all 
necessary repairs and '' Garage " requirements. | 

Mr. P. Adler, electrical engineer, of East London, has opened a 
branch of his business in King William's Town, 8.A. 

Tbe goodwill, patterns and works of Art Panels, Ltd., have been 
purchased by Panels, Ltd., and they are nearly ready to recom- 
mence the manufacture of deeply-pressed wood panels with an 
assortment of over 300 dies. ‘This is nearly double the number 


owned by the late company before the fire which financially. 


ruined the company about two years ago. Panels, Ltd., will 
shortly be issuing a new catalogue of designa, Its address is at 46, 
Old Bidston Road, Birkenhead. 

Reports having been circulated that proceedings have been 
commenced against the purchasers of Messrs. Holden & Brooke's 
expansion steam traps, Messrs. Holden & Brooke, Ltd., desire us 
to state that no such proceedings have been taken ayainst them or 
any of their customers. 

Mr. W. P. Mendham, consulting electrical engineer, has removed 
from 33, Nicholas Street, to 18, Oakfield Grove, Bristol. 

Under “Contracts Closed” last week we gave the address of 
Good brand & Co. as Bradford; this was an error, as the firm's 
addresses are Britannia Foundry, Stalybridge, and Victoria Street, 
Manchester. 

To meet the wishes of customers in the Midlands, and to expedite 
work generally, the Phosphor Bronze Co. Ltd, have now, in 
addition to their two London foundries, established a foundry for 
the production of castings to patterns or drawings in their alloys of 
phosphor bronze, gun metal, aluminium, &c., at Bagot Street, 
Birmingham. 


Books Received.— Specification” for Architecte, Sur- 
veyors and Engineers when Specifying, for 1903 (No. 6). London: 
The Builders! Journal, 58. net. 

“Continuous Carrent Dynamos and Motors and their Control,” 
by W. R. Kelsey. London and Manchester: The Technical Pub- 
lishing Co., 1903. 5s. net. 

" Specification for a Lancashire Boiler and Boiler Seating," by 
© Inspector.“ London and Manchester: The Technical Publishing 

о, 1903. 


“ Linolite.”—In our notice of this system of electrical 
illumination last week, omission was made to state that it was not 
only invented by Mr. Beuttell, but also patented by him, and that 
" Linolite is the company's registered trade mark. The installa- 
tion of linolite at Messrs. Swan & Edgar's, in Regent Street, was 
carried out by Mesers. Freeman & Co., of Swallow Street, W. 


Travelling Carrier Fitting.— We have received from 
Mr. A. Fearnhead, electrical engineer, of 354, Caledonian Road, 
London, N.,a pamphlet illustrative of his registered design for an 
electric light travelling carrier fitting, consisting of a counter- 
weighted rise and fall pendant suspended from a small carrier 
travelling along a rod which can be fixed to the ceiling. This fitting 
will be an acquisition in drawing offices and for any purpose where 
it is desired to have а movable source of light without obstructing 
the desk or bench. 


. the North. The order has been placed through Mr. 


Electrostatic Voltmeters.—An improved form of Lord 
Kelvin’s multicellular electrostatic voltmeters has lately been put 
on the market by Mesers. Kelvin & James White, Ltd. The chief 
improvements in this new pattern are a longer scale, increased 
dead beatness, ard the insulation of the case from both terminals. 
The instrument is made with either a 6-in. or a 10-ia. scale. 
The 6-in. instrument is approximately the same size as the 
well-knowh vertical scale pattern, and this increased length 
of scale has been obtained without in any way increasing 
the distance which the instrament projecta from the 
switchboard. The bracket which supporta the instrument differs 
slightly from the older form, but it is fixed in the same manner to 
the board. A hole, slot and plane suppert is provided on the instru- 
ment itself, so that the levelling can be carried out quickly and 


KELVIN AND Waite MULTIPLIER. 


accurately. Some engineers consider the instruments too delicate 
for ordinary use, but on this point it is interesting to note that 
there are fewer breakages in this class of instrument than in any 
other type. The increased deadbeatness also is a great advantage, 
seeing the instruments can be used both for tracti.n and lighting. 
The makers guarantee an accuracy of one-third of 1 per cent. on this 
particalar form of instrument. The instrament can be made for 
any range from 80 to 1,400 volts. For ranges above this the Dial type 
is recommended. A valuable adjanct to these instruments is the 
multiplier lately put on the market by the same firm. This 
multiplier, which we illustrate above, enables any desired 
range to be obtained on one instrument, but the standard 
multiplier gives four ranges from 30 to 600 volta. The 
instrument, when used alone or with the multiplier, can be used 
either for direct or alternating current. 


Steam Tarbines.—The steam turbine plant of the 
Hartford Electric Light Co., Connecticut, which at present consiste 
of a 2,000-H Р. set, is to be duplicated in the near future by machines 
built by the contractors for the original installation, the Westing- 
house Machine Co. This is the first American plant where steam 
turbine цоісв of large віх з have beea installed, and they have been 
a complete success. The foresight displayed by the Westinghouse 
Companies iu taking up the manufacture of these macbiaes is amply 
jastitied by the fact that the aggregate power of steam turbine sets 
completed, in hand, and on order does not fall far short of 
100,000 K w., a very large proportion of which will emanate from the 
British Westinghouse works at Manchester. 


Three-phase Plant for North-country Chemical 
Works.—An order has just been placed with M sers. C. A. Parsons 
and Co. for two 100-xw. three-phase turbo-slternators, which will 
form the first portion of the generating plant for an importaut 
scheme of electric lighting and power in a large chemical works ia 
Frank 
Broadbent, tbe consulting engineer for the company. Turbines 
have been chosen, as it is a portion of the engineer's scheme to 
utilise the exhaust steam for heating and boiling purposes, in which 
aay trace of oil would be fatal to the delicate processes involved. 
It is anticipated that by this means the whole of the power and 
heating will be obtained with the consumption of very little more 
coal than was previously used for beating purposes only. The alter- 
nators will be star-wound, giviug 230 volts for lighting and 400 for 
power. 


Natal Electrical Imports.—The value of the electrical 
fittings imported into Natal Jast year is returned at only £56,000, as 
compared with £31,000 in 1901. 


Electrical Machinery Exports.—With the new year 
& separate classification is given inthe monthly returns of the Board 
of Trade to the exports of British-made electrical machinery. In 
January last such exports attain: d a value of £42,029. 


German Foreign Trade in Electrical Machinery.— 
The German Customs returns relating to the imports and exports 
of electrical machinery during the past year have just been issued. 
To deal first with the imports of fureign electrical machinery into 
Germany, these amounted to only 1,434 tons (valued at £114,7.0) as 
compared with 2,151 tons (£174,500) in 1901. Passing uow to the 
exports, these show a large increase, last year's shipments from 
Germany being returned at 13,450 tons (valued at £1,076,000) aa 
contrasted with 12,460 tons (£990,750) in 1901. 
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Infirmary Installation. — Messrs. D. Firth & Son. 


electrical contractors of Manchester, have recently fitted up the 
Dewsbury and District General Infirmary with the electric light, 
some 220 lamps being installed, and the whole of the wiring 
carried out in earthed steel tubing. The installation includes 
a Róntgen ray apparatus, the gift of Mr. S. Mitchell. 


Annual Dinner.—The first annual dinner of the Electric 
Light Insurance & Maintenance Co., Ltd. (maintenance depart- 
ment), took place at the ''Horse Shoe” Hotel, Tottenham Court 
Road on 27th ult., the cbair being occupied by Mr. G. R. Welling- 
ton, and the vice-chair by Mr. W. Lowry (installation department). 


III Driving.—Messrs. Н. V. Kramer & Co., Man- 
chester, are to drive the York Street Mills of Messrs. Samuel 
Renshaw & Sons, Bury, temporarily by electricity, during altera- 
tions and additions. 


Fire Appliances.—The May-Oatway Co., of Glasgow, 
has booked orders through Messrs. Drake & Gorham for the iustalla- 
tion of its system in the premises of Messrs. Stewart & M’Donald, 
of Glasgow, and of Messxzs. Tootal Broadhurst, Lee & Co, of 
Manchester, also a number of other important establishments in 
different parts of the kingdom. : 


. The Simplex Variable Speed Gear.—The British 
Simplex Gear Co., of Kensington, W , are introducing a somewhat 
novel form of mechanism, Mr. W. N. Dumaresq's patent, which 
is intended to overcome the long-standing difficulty of gradually 
varying the speed while continuing to transmit power, between the 
extreme limits of 1 to 4 with the standard type of gear box, or by 
the use of a third drum with a range of 1 to 20. Briefly the gear 
consists of two drums, each having a series of small toothed pinions 
mounted on roller clutches and supported on small cross arms, which 
are capable of moving along radial slots cut in the sides of the drum. 

The effect of the roller clutch is to lock the pinion in the pulling 
direction of the chain and leave it free in the reverse direction. 
The radial movement of the arms and pinions is effected by rotating 
two scroll plates, carried on either side of the dram, the scroll plates 
having spiral threads on their faces, into which the ends of the small 
cross arms engage (see fig. 2). The rotation of thescroll plates is c ffeoted 


Fira. 1. 


Western Electricity and Power Gas by the Corporations of Hyde, 
Stalybridge and Hanley; to the Nottinghamshire and Derbyshire 
Corporation by Mr. E. M. Mundy; to the Oldham Corporation by 
five petitioners ; and to Poole and District Electric Traction by the 
Christchurch Corporation. 

Petitions have been deposited in the Private Bill Office of the 
House of Commons against the following Bills :—Blackheath 
and Greenwich District Electric Light by the Greenwich 
Borough Council and the Penge U.D.O.; against the Cen- 
tral London Railway by the  Ecolesiastical Commissioners, 
the Dake of Norfolk, St. George's Hospital, Westmiaster 
Electric Supply Corporation, Carron Co. and the Kensington 
Borough Council; against the Oharing Cross, Easton and Hamp- 
stead Railway by the South-Eastern and Chatham Rasilway Cos.; 
the City aud North-East Suburban Electric Railway by the East 
London Water Co., Hackney Borough Council, and South-HEastern 
and Chatham Railway Cos ; against the City and South London 
Railway by the London, Brighton and South Coast Railway; 
against the Clapham Junction and Marble Arch Railway (No. 1) by 
the London and Brighton Railway aad the Westminster Electric 


es 


AY 


S o 

De a od, O^ 

SEM S — 
Fia. 2. 


BIMPLEX VARIABLE SPEED GRAR. 


by the simultaneous moving in or out of two flat toothed racks having 
teeth cut in opposite directions and lying in slots cut in the axles 
carrying the drums. The racks engage in similar teeth cut in the 
bosses of the scroll plate, the arrangement being a modified form of 
skew gear. The method of sscuring this operation will be understood 
from fig. 1. The transmitting chain engages in the outermost 
teeth of the pinions, which being then locked, rotate with the drums, 
but on the diameter of the drums being altered, each pinion rotates on 
its own axis, sufficiently to allow of the chain adjusting itself. The 
gear runs practically noiselessly in oil, and is easily adjasted. Its 
immediate adaptation to motor car work is intended, and no doubt 
it will find many uses in both mechanical and electrical industries. 


Parliamentary Petitions.—Numerous petitions have 
recently beea presented to Parliament against electrical schemes, 
and the following notes have been prepared by our Parliamentary 
correspondent each day as they have been filed. Opposition 
to the Antrim, Down, Armagh and Belfast Electric Power by the 
Belfast Corporation aud the Belfast Harbour Commissioners; to 
the Bournemouth Corporation by the Christchurch and Poole 
‘Corporations and the Dorsetshire County Council; to the Brighton 
Corporation by the London, Brighton and South Coast Railway; to 
the Carmartbenshire Electric Power by the Llanelly Urban District 
"Council and the Carmarthenshire County Council; to the Hamilton, 
Motherwell and Wishaw Tramways by the Provosts, бо, of Wishaw 
and Motherwell, Clyde Valley Electrical Power Co., the Glasgow 
ration, Caledonian Railway, Provost of Hamilton, Lanark 
County Council and North. British Railway Co.; the London, 
Brighton and South Coast Railway by the Uckfield U.D.C.; North- 


Sapply Corporation; against the Erith Tramways by the South- 
Eastern and Chatham Railways and two others; against the Great 
Northern, Piccadilly and Brompton Railway (new lines and exten- 
sions) by the Ecclesiastical Commissioners, the Duke of Norfolk, 
and the Kensington Borough Council; against the Kingston-upon- 
Hall Corporation оу Mr. John E. Walkerand others,and Beverley and 
Barmston Drainage Commissioners; against the Leigh Corporation by 
Ње West Houghton Urban District Council, Lancashire and Yorkshire 
Railway Co., and the Lancashire County Council; against tho 
London County Council (Electric Supply) by South Metropolitan 
Gas Co, and Westminster Electric Supply Corporation; 
against the London, Tilbury and S, uthend Railway by the Barking 
Town Urban District Counsil ; against the London United Tram- 
ways by the Twickenham Urban District Council and East and 
West Molesey Urban District Council; against the Metropoli'aa 
District Railway (Works) by the South-Eastern Railway Co. aud 
South-Eastern and Chatham Railway  Co.'s managing com- 
mittee; against the London aud North-Western Railway by 
St. George's Hospital, London, Brighton and South Coast 
Railway Co. and Westminster Electric Supply Corpora- 
tion; against Romford and District by the x County 
Council; agaicst the Seaforth aud Sefton Junction Railway by 
Litherland Urban District Council, Earl of Sefton, Lancashire and 
Yorkshire’ Railway Co., Liverpool Corporation, Edmund Knowles 
Muspratt, and Southport and Ubeshire Lines Extension Railway 
Co.; against the Ulster and Connaught Light Railway by Midland, 
Great Western Railway of Ireland Co.; against Watford and 
Edgware Reilway by Mr. Robert Palmer Tebb; against Wood 
Green Urban District Ooudcil by Tottenham School Board; and 
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agane Woolwich Borough Council by the South Metropolitan 
Gas Co. 

Petitions in opposition to the following Bills have been 
deposited in the Private Bill Office of the House of Commons: 
—Central London Railway by Lord Iveagh, the trustees of the 
Stock Exchange and the City Council of Westminster ; the Charing 
Cross, Euston and Hampstead Railway by the City Council of 
Westminster; City aud North-East Suburban Electric Railway by 
the Colonial Bank; the City and South London Riilway by Messrs. T. 
Poulten & Sons ; Clapham Junction and Marble Arch Railway (No. 1) 
by the City Council of Westminster; the Great Northern, Piccadilly 
and Brompton Railway (newlinesand extensions) by theCity Council 
of Westminster; the Great Northern, Piccadilly and Brompton 
Railway (various powers) by the City Council of Westminster; the 
London County Council (electric supply) by the City Council of 
Westminster; the London, Tilbury and Southend Railway by the 
Essex County Council; the Newcastle-upon-Tyne Electric Supply 
by the Duke of Northumberland ; the Seaforth and Sefton Junction 
Railway by the Waterloo-with-Seaforth Urban District Council; 
and tho South Shields, Sunderland and District Tramways by the 
South Shields Gas Co. and the South Shields Corporation. 

The following petitions have been deposited in the Private 
Bill Office of the House of Lords praying to be heard in 
opposition :—Against the Antrim, Down, Armagh aud Belfast 
Electric Power by the Newry Urban District Council and the Down 
County Council; against the Bradford Corporation by the Clayton 
Urban District Council; against the Oldham Corporation by the 
Brighouse Corporation; and against the Willesden Urban District 
Council by the Gas Light and Coke Co. The London and North- 
Western, the Midland and the North London Railway are petitioning 
in the Hcuse of Commons against the Metropolitan District Railway 
(Various Powers) Bill. 

Numerous additional petitions have been presented against 
electrical Billg including the following, in the House of 
Commons :—Against the Baker Street and Waterloo Railway 
(Transfer) Bill by the Metropolitan Railway Co., the Central 
London Railway and the L.C.C.; Beckenham U.D.C. by nine peti- 
tions, including the National Telephone Co., Lewisham Borough 
Council and the London and Chatbam Railway Co.; Blackheath 
and Greenwich Electric Light by the L.C.C.; Central London 
Railway Co. by the Metropolitan Railway, Metropolitan District 
Railway, London United Tramways, Charing Cross, Euston and 
Hampstead Railway, promoters of the Clapham Junction and 
Marble Arch Railway, he City and North-East Suburban Electric 
Railway, the L.C.C., the City Corporation, and 35 othera; Charing 
Cross, Euston and Hamstead Railway by the Central Londou 
Railway, North Metropolitan Tramway Co., L.C.C., and four 
others; to the Cheshire Lines Committee by the L. & N. W. Railway, 
Mersey Docks, Stretford U.D.C., Manchester Corporation ‘and 
Liverpool Overhead Railway; to the City and North-East Sub- 
urban Electric Railway by the Metropolitan and Metropolitan 
District Railways, Great Eastern Railway, L.C.C., Central London 
Railway, City and South London Railway, North Metropolitan 
Tramways Co., and 12 others; to the City and South 
London Railway by the Metropolitan Railway, L.C.C., Metro- 
politan District Railway, Charing Cross, Euston and Hampstead 
Railway, City and North-East Suburban Electric Railway, and 
seven others; to the Clapham Junction and Marble Arch Railway 
(No. 1) by the Great Northern, Piccadilly and Brompton Railway, 
L.C.C., Metropolitan District Railway, Central London Railway, 
National Telephone Co., and 12 others; to the Coventry Electric 
Tramways by the National Telephone Co. and ithe London and 
N. W. Railway Co.; to Dover Corporation by the Dover Electricity 
Supply Co.; to Erith Tramways by the L. C. C., National Telephone 
Co., and seven others; to the Great Northern, Piccadilly and 
Brompton Railway (new lines and extensions) by the Metropolitan 
Railway, London United Tramways, Central London Railway; and 
14 others; to the various powers Bill of the same company by 
seven petitioners; to Kingston-upon-Hull Corporation by five 
petitioners; to the Leigh Corporation by 17 petitioners, including 
the South Lancashire Tramways Co.; to the London County 
Council (Electric Supply) by the St. James’s and Pall Mall Electric 
Light Co., the London Electric Supply Corporation, Central 
Electric Supply Co, National Telephone Co, and seven others; to 
the London, Tilbury and Southend Railway by 12 petitioners; to 
the London United Tramways by the Twickenbam and Teddington 
Electric Supply Corporation and 11 others; to the Metropolitan 
District Railway (Works) iby the Metropolitan Railway, Central 
London Railway, City and North-East Suburban Electric 
Bill, City and South London Railway, and 13 others; to 
the Newcastle-on-Tyne Electric Supply by the Newcastle Cor- 
poration, Tynemouth Corporation, and six others; to the North- 
West London Railway by the Metropolitan Railway, Great 
Northern, Piccadilly and Brompton Railway, Metropolitan District 
Railway, Clapham Junction and Marble Arch Railway, Central 
London Railway, and eight others; to the Plymouth Corporation 
by three petitioners; to the Romford and District Tramways by the 
Great Eastern Railway Co., to the Seaforth and Sefton Junction 
Railway by five petitioners; to the South Shields Corporation by 
the County of Durbam Electric Power Supply and County 
of Durham Electrical Power Distribution Co, the South 
Shields Tramways, the British Electric Traction Co., and three 
others; to the South Shields, Sunderland and District Tramways, 
four petitioners ; to the Stroud District and Cheltenham Tramways, 
the Great Western Railway and the Midland Railway; to the 
Ulster and Connaught Light Railway by the Great Northern Rail- 
way Co. of Ireland and another; to the Watford and Edgware 
Railway by the Charing Cross, Euston and Hampstead Rail- 
way, the National Telephoae Co., and nine others; to the Welling- 
borough and District Tramroads by the London and North-Western 


Railway Co.; to the West Cumberland Electric Tramways by three 
U. D. O's.; to the Wood Green Urban District Council by the North 
Metropolitan Electric Power Supply Co. and the Herts County 
Council. = 

In the House of Lords further petitions have been presented 
against the following Bille:—Antrim, Down, Armagh and Belfast 
Electric Power by the Newry Port and Harbour Trustees and tbe 
Great Northern Railway Co.; to the Carmarthenshire Electric 
Power by the G. W. R. and London and South-Western Rail- 
ways; to the Chatham and District Light Railways by the 
Rochester Jas Co. and the Brompton Water Co.; to the 
Cleveland and Durkam County Electric Power by the West Hartle- 
pool Corporation; to the Dudley, Stourbridge and District Tram- 
ways by the G. W. R.; to the North Cheshire Tramways by the 
Stretford Urban District Council; to the North-Western Electricity 
and Power Gas Co. by the Cheshire Lines Co.; the Stalybridge, 
Hyde, Moasley and Dukinfield Tramways and Electricity Board 
and nine others; to the Nottinghamshire and Derbyshire Tramways 
by the Derby County Council and Lord Middleton ; to the Oldham 
Corporation, four petitions; to the Salford Corporation, two 

titions; to the Shropshire, Worcestershire and East Derbyshire 

lectric Power by two petitioners; to the Somerset and District 
Electric Power by the Bristol Tramwaye Co., the G.W.R and two 
others; to the West Bromwich Corporation by the L. and N.W. 
Railway; tothe Willesden Urban District Council by the L. and 
N.W. Railway ; and to the Worthing Corporation Tramways by the 
British Electric Traction Co. and the Nutional Telephone Co. 

In the House of Lords further petitions had been deposited 
in opposition to tbe Antrim, Down, Armagh and Belfast Electric 
Power by the Antrim County Council and another; to the 
Birmingham Corporation Bill by the City of Birmingham Tramways 
Co. and the Great Western Railway; to the Bournemouth 
Corporation Tramways by the Poole and District Electric Traction 
Со., the Bournemouth and Poole Electricity Supply Co. and one 
other; to the Carmarthenshire Electric Power Co. by two 
petitioners; to the Chard Corporation Gas and Electricity by the 
Chard Gas Co.; to the Exeter Corporation Bill by the Great 
Western Railway; to the Hove, Worthing and District Tram- 
ways by the Southwick U.D.C.; to the North-Western Elec- 
tricity and Power Gas Co. by 33 petitioners, including the Potteries 
Electric Traction Co. and the North Staffordshire Tramways Co.; 
to the Nottinghamshire and Derbyshire Tramways by the Derby- 
shire and Notts Electric Power Co., the Notts County Council and 
seven others; to the Oldham Corporation by six objecting local 
authorities; to the Pontypridd U.D.C. Bill by the South Wales 
Electric Power Distribution Co. and frontagers; to the Poole and 
District Electric Traction Co. by the London and South-Western 
Railway Co. ; to the Preston and Horwich Tramways by the Preston 
Gas Co.; to the Rochester Corporation Tramways by six petitioners ; 
to the Salford Corporation by the Manchester Corporation and 
another local body ; to the Shropshire, Worcestershire and Hast 
Denbighshire Electric Power by the promoters of the North-Western 
Electricity and Power Gas Bill and the Oldbury U.D.O.; to the 
Somerset and District Electric Power by the County Councils of 
Gloucester, Wilts and Somerset, and four others; to the Willesden 
U.D.C. by the North Metropolitan Electric Power Co. and two 
others; and to the Worthing Corporation Tramways by one 
petitioner. 

On Friday it was found that Standing Orders in the House 
of Commons had been complied with in the case of the Black- 
heath and Greenwich District Electric Light Bill, and the 
Lanarkshire Electricity and Refuse Destructor. 

Coventry Electric Tramways Bill.—The Coventry Electric Tram- 
ways Co, which ‘have already expended £103,600 on their under- 
taking, have ів session a Bill before Parliament for constructing 
further additional tramways. On Friday they presented a petition 
asking for an additional clause in the Bill, with the object of 
making it clear that the Borough Council shall have power to work 
the tramways when the period arrives for them to purchase the 
undertaking. It was found that Standing Orders had not been com- 
plied with in respect of the additional provision, and accordiogly 
the Bill will go before Standing Orders Committee. 

Baker Street and Waterloo Railway (Transfer) Bill.—Mr. Kimber 
has given notice to move, on the second reading of the above Bill, 
„That it be an instruction to the Committee to strike out all powers 
enabling the promoters to take, use or damage the property of other 
people, or of the public, without paying compensation.” Не will 
similarly move on the other tube railway Bills. | 

London County Council (Electric Supply) Bill.—Capt. Jessel has 
given notice that he will move the rejection of this Bill on second 
reading. 

On Monday Mr. Campion found that the Standing Orders 
of the House of Lords had been found proved in the case of the 
Hamilton, Motherwell and Wishaw Tramways Bill. 


ELECTRIC LIGHT AND POWER NOTES. 


Aldershot.—The E.L. Committee bas recommended the 
following extensious of plant (subject to the sanction of the L.G.B. 
being obtained for the proposed loan):—Babcock & Wilcox boiler, 
combined Willans-Parker steam dynamo, pipe work, and elec- 
trically-driven condensing plant. The running contract is still in 
the hands of Messrs. T. Parker, Ltd. 


Audenshaw.—The U.D.C. has decided to put pressure 
upon Manchester Corporation, so that Hooley Hill and district can 
be supplied with electricity without further delay. 


emanate EUM. HMM" c cc c c ALLA 


Vol 52. No. 1,920, MAnox 13, 1903.] 


THE ELECTRICAL REVIEW. 


487 


————————— a—À— T—[—Ek[Ek⅛1 . —ñ—. esi 


Batley.—The T.C. bas declined to negotiate with the 
Heckmondwíke U.D.O. with regard to the proposed supply of 
energy by the latter body to premises within the Batley boundary. 


Bootle.— The T.C. has applied fora loan of £40,000 to 
cover the cost of purchasing additional plant and cables and 
of extending the works. 


Brixham.—The U.D.C. has agreed conditionally to the 
laying of mains in its district bordering. on Kingewear by the 
Urban Electric Supply Co. of Dartmouth, who are proposing to 
light Kingswear. 


Brussels.— The municipal authorities of Brussels have 
decided to establish a large electricity works on the outekirts of 
the city to generate current at high pressure, and transmit the same 
to the existing secondary stations in the city, where it will be trans- 
formed to low pressure. There are three existing secondary stations, 
the plant at the A station comprieing five 500-H.P. compound steam 
engines, each driving two four-polar dynamos, giving 1,100 amperes 
at 110 to 130 volta, and three 1, 000 —1, 300 effective н.р. tandem steam 
engines, each directly connected to a 220—260-volt Pieper dynamo, 
a battery of Tudor accumulators of a capacity of 7,800 ampere- 
hours, and three transformers of 500 н.р. each, converting the 220- 
volt current into three-phase current at 5,000 volts, 50 periods, and 
transmitting the same to station B, where it is transformed down to 
220 volte. The plant at station B, in addition to the three trans- 
formers, comprises four gas engines and dynamos of 120 Hl. P., giving 
310 amperes at 250 volts; two gas engines and dynamos of 120 
H.P., developing 310 amperes at 125 volts, and a 2,800 ampere-hour 
battery of Julien accumulators. The plant at station C consists of 
four dynamos (130 amperes at 130 volts), and two dynamos (130 
amperes at 260 volts), driven by four 60-H.P. gas engines, two 
dynamos (310 amperes at 250 volts) actuated by a 120-H P. gas 
engine, a 2,800 ampere-hour battery of accumulators, and a smaller 
set of 1,000 ampere-hour capacity. The cables connecting stations 
A and B, and conveying the 5,000-volt current, have a cross-section 
of 3 x 180 sq. mm, and are во situated, that they may be used to 
conduct the current from the projected new exterior station. The 
latter will be established at Laeken, on the banks of the canal, and 
will be connected by a short branch with the Schaerbeck railway 
station. Station A is 39 kilometres from the proposed new plant: 
station B is 5р; kilometres away, while the distance between 
stations Band C is 3 kilometres. The power which the various 
stations are estimated to be required to furnish in the winter of 
1904 is—A, 2,225 Kw.; B, 1,430 xw., and C, 190 xw., a total of 
3,845 Kw., во that the projected new plant will require to have at 
first a capacity of, say, 6,845 нр. 

According to the scheme, it is proposed to provide this by equip- 
ping the new and existing stations with the following plant :— 

The new exterior station— 

Three new 2, 000 — 2, 600 н.р. engines. 

Three 1, 000 —1, 300 н.р. engines taken from station A. 

Six new boilers with 366 sq. metres heating surface each. 

Six boilers taken from station A with 226 sq. metres heating 
surface each. 

Two boilers taken from station A with 366 tq. metres heating 
surface each. 

Three alternators of 1,5C0 kilo-volt-ampere capacity. 

Three alternators of 750 kilo-volt-ampere capacity. 

Two exciters of 200 kilowatts capacity. 

One battery of accumulators. j | 

Station A.—Four engines and dynamos of 750 kilowatte using 
three existing generators. | 

One balancing set of 200 kilowatts. 

Station B.— Three existing engines and dynamos of 375 kilowatte. 

Three existing engines and dynamos of 375 kilowatts, to be taken 
from station A. 

One balancing set of 100 kilowatts. 

Station C.—Three engines and dynamos of 100 kilowatts. 

One balancing set of 50 kilowatts. 

Mains.—Six cables 3j kilometres long, and 3 x 180 sq. mm. 
section between new exterior station and A. Two cables 3 kilo- 
metres loug, and 3 x 30 sq. mm. section between B and О. 

It has also been decided to establish a sub-station, D, of 300 kw. 
capacity, under the Palace of Justice, 2} kilometres from B, and a 
sub station, E, of 200 Kw. capacity, under an annex to the Palace 
of Cinquantenaire, 22 kilometres from B. 

The increase in the maximum requirements is estimated at 363 Kw. 
per year, and tbe scheme provides that the plant to be ready by 
October 1st, 1904, shall be capable of méeting the 1905 demand. 
'The buildings of the new station to be erected will be capable of 
accommodating five sets of 2,000 н.р. engines and dynamos, and 
three sets of 1,000 H.P., provision, however, being made that both 
the engine aud boiler houses can be doubled in size later. 

On the basis of the programme outlined above, the municipal 
authorities of Brussels are inviting tenders until May Ist next 
for the carryiug-out of the work. It is pointed out that the 
scheme above given is merely a draft, and that firms tender- 
ing for the work may submit alternative projects. Tenders must 
be accompanied by descriptions and drawings, as well as a detailed 
estimate. The work is to be commenced on February 1st, 1904, and 
must be completed in time to allow the lighting in the winter of 
1904 to be carried on, the installation in all the different stations to 
be entirely finished by October Ist, 1905. The successful firm will 
be required to deposit а sum as guarantee equal to 2 per cent. of 
the value of the contract, this being returnable on the provisional 
acceptance of the plant by the municipality immediately after 
October Ist, 1905. The mains must be guaranteed for a period of six 


years. Further clauses in the draft scheme provide that, all other 


things being equal, preference will be given to the firm which will 
employ the largest proportion of Belgian machinery and material, 
апа that all the tenders submitted, which must be written in 
French, will remain the property of the municipality. Full par- 
ticulars of the projected plant can be obtained from the College des 
Bourgmestre et Echerins, Hotel de Ville, Brussels. 

We would suggest that any British manufacturers who put in for 
this work should examine carefully the conditions of the contract 
and the guarantees that the terms agreed upon will be properly 
fulfilled. We rather fancy that some former contractors in this 
country are by no means satisfied with the dealings of the Brussels 
municipal authority, nor with the qualifications of its electrical 
advisers to make a proper comparison of the merits of competitive 
tenders. We merely make these remarks in order that our manu- 
facturers may be on their guard. 


Clacton.—The Council has decided to obtain expert 
opinion as to the advisability of obtaining statutory powers for the 
provision of electric lighting and tramways. 


Clermont-Ferrand.—An interesting hydro-electric plant 
is now being installed by the gas company of Ciermont-Ferrand, to 
reinforce their existing electrical plant. The new works are 
situated on either side of the River Sioule, below the dam, which 
will be 30 metres in height with a maximum width of 25 m., 
forming a lake about 6 km. long, with an average breadth of 120 m. 
The turbines will be six in number, of 1,000 н.р. each, of the 
horizontal "Francis" type. They are made for à head of 20 to 
25 metres, with a minimum of 6 më of water per second. Each 
turbine will be connected to a Westinghouse three-phase alternator 
of 800 xw. at 1,000 volts, 50 periods and 333 r.p.m. The voltage 
willbe stepped up to 20,000 by means of Westinghouse single- 
phase transformers. The overhead transmission line will be double, 
and about 45 km. in length. The poles and cross-arms will be of 
wood, the latter being boiled in paraffin and then covered with a 
layer of tar. The setting up of the line, as well as the construction 
of the electrical and mechanical apparatus, has been undertaken by 
the Société Anonyme Westinghouse of Havre. Clermont-Ferrand 
isa great centre for the rubber trade, and considerable develop- 
ment of the existing works will be eapected with the advent of 
cheap electric power. 


Colchester.— It is understood that the E. L. Committee 
will shortly be able to supply the whole of the power required for 
the tramways—between 200,000 and 300,000 units per annum. 


Conway.—The promoters of the Llandudno and Colwyn 
Bay light railway bave withdrawn the clause seeking power to 
supply electricity in the borough. The Oorporation has intimated 
that it would support private enterprise in regard to the sapply of 
electricity on suitable terms. 


Dewsbury.—The T.C. has decided to adopt arc lighting 
in four roads in the town. 


Darlington.—A joint report is to be presented to the 
T.C. on the comparative cost of street lighting by gas and elec- 
tricity. It is proposed to reduce the price of electricity for power 
during the daytime. 


Dumfries.—The E.L. Committee, in the course of its 
negotiations with Messrs. Crompton & Co., Ltd., regarding the 
establishment of an electric supply for the town, has received an 
intimation that the company cannot agree to the proposed modi- 
fications in the terms of the lease and the price to be charged, except 
on special conditions. 


East Barnet Valley.—The L.G.B. has informed the 
U.D.C. that, in view of the strong opposition of the ratepayers at 
the recent iuquiry, and the division of opinion of the U.D.C. itself, 
the L.G.B. will defer its docision until after the election of District 
Councillors in April next, so that the ratepayers may be able to 
express their opinion on the question with the full knowledge of the 
facts revealed by the inquiry. 


Eccles,— The T.C. has decided to adopt electrical pre- 
payment meters for small consumers, and to increase tbe public 
arc lighting. 

Festiniog.—The U.D.C. has completed arrangements 


with the Yale Electric Power Co. as regards lighting Blaenau 
and Festiniog village. 


Glasgow.—The city electrical engineer, Mr. Chamen, 
has proposed that his department should obtain a further supply 
of energy from the tramways department, and that arrangements 
be made for delivering & three-phase supply to the Waterloo 
Street works. 


Hampton.—The U.D.C. has decided to oppose the Bill 
of the Hampton Court Gas Co. on the ground that if it were 


granted the Council would lose its powers under the E.L. prov. 
order. 


Hartlepool.—The T.C. has decided to petition against 
the Cleveland and Durham County Electric Power Bill. 


Hebden Bridge.—At a ratepayers’ meeting the Council's 
project for the electric lighting was rejected by 188 votes to 142, 
and another motion, in favour of the Halifax Corporation proposals, 
was lost by 278 votes to 98. Ultimately the scheme by which the 
U.D.C. proposes to establish its own works was adopted, after all. 
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Ilfracombe, — Edmundson’s Electricity Corporation, 
Ltd, which took over the U.D.C.’s prov. order in December, 1901, 
has agreed to supply energy for public lighting at 7d. for the first 
hour, and 2d. afterwards, and for private lighting at 7d. and 3d. 
per unit. The cables in the compulsory area are to be laid before 
the end of May. 


Liverpool.—The charges for the rental of meters are to 
be for 5-ampere meters 1s. per quarter; 10-ampere metera 1s 6d. 
per quarter; 25-ampere meters 2s. per quarter; 50-ampere metera 
28. 6d. per quarter: 100-ampere meters Зв. per quarter. 


London.— Векмохрѕеу.— The Lighting Committee 
reports that the County of London and Brush Provincial Electric 
Lighting Co. is supplying energy outside its area, and has dis- 
regarded the Council's request as to disconnecting. The Council 
intends to approach the B. of T. on the matter. 

SourHwakkK.—The E.L. Committee has written the Brush Pro- 
vincial Electric Lighting Co. that the latter were misinformed as to 
the Council's seeking a supply in bulk. 

HornsEY.— Municipal trading has here taken the form of the 
free-sample system, the U.D.C. supplying electricity to everyone 
who has been connected,“ free for a fortnight. 

BTEPNEY.— Reduced charges for energy fur power purposes will 
come into effect directly after the close of the present financial 
year, viz., on the 1st prox. 

HampstEaD.—In the King’s Bench Division a money-lender, of 
Russell Street, Covent Garden, sued four directors of the Hamp- 
stead Electric Supply Co.—Messrs. C. P. Casson, Arthur Watling, 
Edward vas. Read and the Chevalier Julio Soares for advances 
made on bills. In all 12 promissory notes were given. The first 
four were met, but the othera were not, and plaintiff claimed the 
balance of £1,865 4s. with interest. Judgment was entered for 
plaintiff for £1,937, with costa. 


Ludlow.—The U.D.C. has received an intimation from 
the B. of T. that unless it is going to utilise its electrical powers 
they will revoke the prov. order. The U.D.C. has decided to under- 
take an electric lighting scheme in connection with the refuse des- 
tructor. 


Manchester.—The Electricity Committee has recom- 
mended the following reduced charges for motive power:—11d. 
per unit to consumers using their demand for 48 hours and upwards 
per week, and 24d. to shorter time consumers, with the object of 
encouraging the use of electricity and of more fully utilising the 
plant. No reduction is recommended for current for lighting 
purposes. 

In order to overcome the vibration nuisance at Bloom Street 
station and the threatened injunction, the E L. Committee has 
adopted a scheme of Prof. Perry's fof modifying the engines, and 
80 removing the cause of complaint. 


Monmouth.—The T.C. has agreed to the following 
wiring conditions:—(1) That to purchase the installation the 
applicants pay down one-tenth of the cost on completion of 
installation, the balance to be spread over a period of not less than 
six years; (2) To rent the installation the applicants pay the 
Corporation a fee for cost of specifications, and 5 per cent. by quarterly 
payments, on the cost of the installation, which would remain the 
property of the Corporation. The engineer said £300 would cover 
the expense of wiring, and that the initial outlay would, in bis 
opinion, bring a revenue equal to £300 a year. 


Mountain Ash.—The U. D. C. has decided to apply for 


an extension of time in which to carry out the prov. order for 
electric lighting. 

Merton.—The Parish Council has requested the Croydon 
R.D.C. to apply for a prov. order to enable it to supply electricity 


for lighting and motive power. Wimbledon U.D.C. is seeking 
similar powers, and its application is to be opposed. 


Middleton.—The T.C. has asked the Bury and Salford 
Corporations and the Radcliffe U.D.C. upon what terms they will 
supply electricity to the borough. 

Nairn.—The T.C. has decided to open negotiations with 


Messrs. Crompton & Co., London, with a view to the transference 
of the electric lighting provisional order. 


Natal.—At a recent meeting of the Elandslaagte Coal 
Co., held in Darban, the manager stated that the whole of the coal 
was now mined by electrical machinery worked by natives. 


Neweastle-on-Tyne.—The Corporation Mark s Com- 


` mittee bas refused to allow the Electric Supply Co. to lay an 


electric lighting cable through the Market place. 


Newport.—The Electricity Committee has instructed the 
engioeer, Mr. Collings Bishop, to proceed with the erection of a 
new sub-etation and extension of maius, and has authorised the 
purchase of а 100-K w. motor and one of 75 Kw. for the purpose of 
running the Llauarth Street works with power derived from the 
new power station during times of light load. 


Newquay.—The U.D.C. is considering the question of 
introducing electric light into the town. 


Penzance.—The T.C. has decided by 8 votes to 5 to 
ascertain upon what terms private companies will be prepared to 
supply the Corporation with electric light. The E.L. Committee 
had recommended the Council to carry out the order itself at 
an estimated outlay of £22,840. 


Redditch.— The U. D. C. has decided to obtain expert 
opinion on the present position and future development of the under- 
taking. A protit of £214 has been made during the year compared 
with a small loss in the previous year. 


Romford.—The U.D.C. has withdrawn its opposition to 
the Bill of the Empire Electric Light and Traction Co., who have 
complied with all the Council's requests. 


Nt, Annes.—A L.G.B. inquiry was held recently into an 
application of the Council to borrow £12,000 for electric plant tc 
supply energy to the Blackpool and Lytham Tramways. The Black- 
pool Corporation, the Lytham U.D.C. and the 86. Annes Land Co. were 
represented. The Council refused to produce the draft agreement 
with the tramway company. 


St. Helens.—The L.G.B. has sanctioned a loan of 
£7,600 for electricity purposes. Further loans of £3,520 for E.L. 
purposes, and £4,732 for tramway purposes are to be applied for. 


Sale.—The U.D.C. is prepared to supply electricity 
for light and power purposes. The rate for lighting is 6d. per 
unit орі to 160 units per Kw. of maximum demand, and 3d. in 
excess of 100 units. Charges for power by arrangement. 


Southampton.—The T.C. has decided to apply to the 
LG. B. for a loan of £2,800 for an additional feeder, including three 
spare ducts for future extensions in the Shirley district. 


Sunbury.—The U.D.C. will not oppose the London 
United Tramway Co.'s Bill, on condition that the content of the 
local Ccuncils is obtained before supplyirg electricity fur lighting 
purnoses. 


Taunton,—As the result of the continued agitation with 
regard to the discharge of an employé from the electricity works, 
and the trouble about the electricity meters, which we reported some 
time ago, Alderman Potter, chairman, and several other members 
of the E.L. Committee formally resigned on Tuesday last, but the 
Council unanimously asked them to reconsider their decision. The 
Mayor criticised the action of the borough electrical engineer 
in writing to the local paper at the time of the trouble; anda 
petition was presented praying for the reinetatement of the official 
who bad been discharged. This is the sort of thing that must be 
expected under municipal control. 


Tynenouth,—In order to secure a locus standi the T.C. 
has decided to oppose the Bill of the Newcastle-upon-Tyne Electric 
Supply Co. 


Wakefield.—The Corporation has received the sanction 
of the L.G.B. to the borrowing of £15,000 for electric lighting 
purposes, repayable within 23 years. 

West Hartlepool.—The Corporation has decided to 


petition against the new Bill which the Cleveland and Durham 
County Electric Power Co. is bringing before Parliament. 


Whitby.—The accounts of the electricity undertaking for 
the past year show a loss of. £1,244. 


Worcester.—On Friday last an inquiry was held into the 
application of the T.C. for a loan of £2,351 for electric light pur- 
poses. 


York.—A L.G.B. inquiry has been held into the appli- 
cation of the T.C. for loans of £10,850 and £50,000 for extending 
the electricity buildings and plant. There was some slight oppo- 
sition. 


— 


* 


ЕГЕСТКІС TRACTION NOTES. 


Aston.— As a result of the recent arbitration proceedings 
over the sale of the Birmingham and Aston Tramway Co.'s under- 
taking to Aston U. D.C., the shareholders will receive £9 10s. for 
each £5 share. 


Bournemouth,—The following return has been prepared, 
showing the generating and running expenses of the borough tram- 
ways from the commencement of traffic to February llth :— 
Generation expenses: Salaries and wages at generating station, 
£437 16s. 1d. ; coal, £1,675 9s. 8d ; engine-room stores, £40 15s. 10d. ; 
water, £126 28.; general insurance, &c., £60 48. 6d.; maintenance 
and repairs, £10 14s. O4d.; total, £2,351 2s. ld., representii g 
273d. per car-mile. Running expenses: Salaries aud wages 
(traffic), £2,283 188. 84d. ; car-cleaning (wages and stores), £425; 
car oiling (wages and stores), £98 9s. 8d.; water, £3 9з. 2d.; gas, 
£24 28. 6d. ; tickete, £45 17a 3d.; punches, £24 43. lld.; general 
(rent, rates, &.), 4006 17»; maintenance and repairs, overbead 
system, £96 14s. 14d. ; conduit system, £103 8». 94.; general, £227 
ls. 2d.; total, £3,939 3s. 3d., representii g 4 58d. per car-mile. The 
total receipts during the period in question amouated to £11,922 
9з. 54d., representing 13:56d. per car-mile; and the total expeusea, 
as shown above, to £6,290 5s. 44d., representing 7:31d. per car-mile ; 
leaving a profit balance of £5,632 4з. 1d. or 6 55d. per car-mile 
run. Against this gross profit re-pay ment of loans and interest, the 
depreciation fund, &c., have to be reckoned. During the four weeks 
ending February 11th, 516,740 passengers were carried on the cars, 
of which number 321,234 were carried on the main route between 
Westbourne aud Pokesdown. The amount taken in fares during the 


Vol. 52. No. 1,320, Mancz 13, 1903.] 


THE ELECTRICAL REVIEW. 


439 


same four weeks was £2,956 10s. 3d. The grand total of passengers 
carried from the commencement up to the date mentioned was 
2,068,089. 


Birmingham.— The tramways question here is becoming 
more and more interesting. The Tramways Committee bad prac- 
tically come to terms with Mr. Garcke and the City of Birmingham 
and the Birmingham and Midland Tramways Cos. for the transfer of 
the present leases, also for new ones to be granted to the companies. 
The leases were to be for 21 years, with an additional three years 
for, conversion, making 24 years in all. The whole of the tramways 
within thecity wereto be re-equipped onthe electric overhead system 
without delay, the Corporation carrying out and finding the capital 
for the road work, and the companies finding the capital 
for rolling-stock and all other outlay. The Corporation to borrow 
its capital on the best terms that can be obtained, and the com- 
panies to pay the interest and sinking fund on such borrowing. The 
companies to pay by way of rent for the three years of conversion 
(July, 1903, to June, 1906) £12,000 per annum, and from July 1st, 
1906, and afterwards until June 30th, 1911 (when the Bristol Road 
and cable leases fall in) 74 per cent. of the gross receipts, with a 
minimum of £21,000 per annum. From July Ist, 1911, to the 
end of the leave, 15 per cent. of the gross receipts, with a 
minimum of £33.000 per annum. The rental is to run from July 
lst, 1903. The Corporation to supply the electric current, except 
as to the Bristol Road and Dudley Road routes, at a price to be 
agreed upon, or to be settled by the Board of Trade in case of 
difference; but the Corporation has an option to take over the 
supply of electric current on the Dudley Road route at any time 
alter 1906. The majority of the Committee recommended that the 
companies' offer should be accepted. 

Before the recommendation could be considered by the Council, 
however, an offer from another syndicate in London was sent to the 
Tramways Committee by Messrs. Batten, Proffit & Scott, solicitors, 
of 32, Great King Street, 8.W., such offer being, it is estimated, 
£528,000 better than that of the B E.T. organisation. 

Tne Council met on Tuesday to consider the matter. Alderman 
Beale, the chairman of the Tramways Committee, said the offer on 
the part of Messra. Batten & Co. had come as а bombshell, and the 
Committee required time to consider it, and to know who they 
were dealing with. Some time ago an offer was received from the 
same firm, but it was not worth consideration; the present terms 
were quite different, and could not be lightly pushed on one side. 
The Committee would desire to sce someone connected with Messrs. 
Batten, Proffitt & Scott, and someone in the nature of a client, во 
that they might find out who he was, and who they were dealing 
with, Messrs. Batten had mentioned the name of Mr. Harmood 
Banner, of Liverpool, who, one would think, would not lend himself 
toa foolish offer. Тое Council was, of course, not able to settle the 
matter without further consideration, so the question stands 
adjoarned. 


Crewe.—The T.C. has appointed Mr. P. Dawson to 
advise iton the draft prov. order and agreement in connection 
with the proposed electric trams, submitted by Messra. Hewitt and 
Rhodes, of Manchester. 


Electric Railways in U.S. A.—A report from Laporte, 
Indiana, an important railroad centre, states that the first serious 
step towards long-distance electric traction in the United States is 
a scheme to connect New York and Chicago with an electrically- 
propelled railroad, the Hobart and Western Electrical Co., of 
Chicago, having negotiated for the right-of-way between Laporte 
and South Bend. A similar right-of-way system between South 
Bend and Michigan City bas been acquired by a syndicate ia which 
Senator Hanna's family is largely interested, there being a further 
plan 10 connect Chicago with Cleveland, Ohio. Ава pra:tical piece 
of electrical railroad engineering, however, the New Yurk 
Central Railroad is altering so much of its track as is on Man- 
hattan Island, about four miles in length, for electric traction, во 
that no steam locomotives may come into the heart of New York 


City. 

Exeter, —The poll on the electric tramways Bill of the 
Corporation has resulted in a majority of 3,986 in favour of the 
Bill The figures are—for the Bill, 7,581; against, 3,595. 


Glasgow.—The general manager of the Corporation | 


tramways has been authorised to advertise for tendera for the con- 
struction or extension of the system from Union Place corner to 
Cambaslang, and from Crookslon to Hawkhead Road, Paisley. 


Gloueester.— The County Council has offered to lease 
for a term of 30 years to the T.C. the powers recently granted for a 
light railway from the city to Barnwood and Hucclecote, at a rent 
equal to the interest and sinking fund on the cost of construction ; 
the Corporation to bear the cost of maintaining the Jine, and 
provide the electrical eouipment, cars, &c. The Corporation Tram- 


9 95 Committee has recommended the Council not to entertain tbe 
er. 


Huddersfield.—Mr. H. N. Thomas, the engineer and 
manager of Huddersfield Corporation Tramways, reported to the 
ways Committee at their monthly meeting that during the 
month of February 189,060 unitg had been generated at the power 
Ue, at a cost of 261d. per unit, or, including maintenance of 
Plant, - 306d. per unit. During the month cf February 110,203 car- 
bave been run and 790,665 passengers carried. 


Italy.—Messrs. Woodhouse & Baillie, by a decree of the 
Prefect of the Province of Porto Maurizio, dated February 16th, 
have been granted a concession to derive 1,300 н.р. from the 


River Roya. Part of the power will be used to extend the present 
Ventimiglia-Bordighera electric tramway (which was described in 
our columns some time ago) to Mentone on the west, snd to San 
Remo on the east, concessions for which extensions are already held 
by Messrs. Woodhouse & Baillie. The part of the River Roya 
referred to in the concession is distant eight miles from Venti- 
miglia, where the river makes a considerable loop upon itself and 
by means of a tunnel only 100 metres long a fall of over 60 ft. ia 
obtained. "Tbe expense of development will thus be exceptionally 
low, and is estimated at not more than £2 per н.р. for the whole of 
the hydraulic work. ‘rhe balance of the power not required for the 
tramway will be utilised in further extending the electric supply 
undertaking in the towns of Ventimiglia, Bordighera, and San 
Remo, the last mentioned in conjunction with the British Con- 
tinental Electricity Co., Ltd. 


Liverpool.—On December 31st, 1902, the Corporation’s 
stock of cars, numbering 488 in all, comprised the following 
classes :—15 single-deck motor-cars, with trailers, of German make; 
12 single-deck cars of American type, with side entrance; 3 American 
cars. with upper decks and reversed staircases; 114 double-deck 
single-track motor-cars, with ordinary type of stsircase ; 313 double- 
deck single-track motor-cars, with reversed staircases; 31 double- 
deck single-track motor-cars, with reversed staircases, and fitted 
with canopy tops. During the past year 30 new cars of standard 
pat:ern were obtained from Messrs. Dick, Kerr & Co., Ltd. 


London County Council. — The Council at the 
meeting on Tuesday received a report from the Parliamentary 
Committee on the subject of the underground railway Bills of the 
present session. The report mentioned that it was not proposed to 
postpone the consideration before Parliament of the Charing Cross, 
Euston and Hampstead Bill, the Great Northern, Piccadilly and 
Brompton Bill, the Baker Street and Waterloo Bill, and the City 
and North-East Suburban Electric Railway Bill. In the opinion 
of the Committee, however, all the Bills should be postponed, and 
they had, therefore, asked the President of the Board of Trade to 
receive a deputation in order to urge the adoption of that course; 
but the application was refused. 

The following notice of motion stands in the name of Mr. M. 
Beachcroft, to be seconded by Mr. Sidney Low:— 

That it be an instruction to the Highways Committee to герогі —(1) As to the 
cost of construction per mile of single track (exclusive of cars &nd power 
stations) of a tramway on the ovechead system as compared with the conduit; 
(2) As to the saving, if any, in working expenses and time occupied in con 


struction, in the one system as compared with ће other; 13) As to the 
objections, if any, to & mixed system of overhead and uuderground traction, 


and the practicability of an exchange between the two systems; (4) Whether, 


inasmuch as the overhead system will inevitably prevail out-ide the County 
of London, there is any solid reason why the Council should not adopt the 
overhead system inside the county in those districts which are sufticiently 
removed from the crowded centre of London and where the local authorities 
concerned do not object. i 


Manchester, — The new electric tramcar service to 
Openshaw is to commence running on the lst prox. This length 
of tramway will form a part of the Manchester and Ashton-under- 
Lyne service ultimately. The connection between the city and 
borough is expected to be completed in a month or two. During the 
past week the Corporation was able to open tbe tramway service 
between the city and Old Trafford, in the Stretford distri:t. The 
line now working is a part, the completion of which was 
delayed owing to legal proceedings between the Stretfoid District 
Council and the Manchester Carriage Co. 


 Mombasa.— Notice is given that the Government tram 
line in tbe island of Mombasa has been leased to Mr. A. G. Anderson 
for a period of three years. 4 propos a local paper says: “It is 
quite possible that a small electric plant will be erected in Mombasa 
this year, in which case the tine will be worked by electricity." 


New York Subway.—While our own Royal Com- 
mission is engaged on the question of traffic problems, it is of 
interest to note the action just taken by the Rapid Transit 
Commission of New York. It has awarded the contract for the 
entire control equipment for the New York Uuderground Railways 
to the General Electric Со, of Schenectady. The system to be used 
is the electrically-controlled multiple-unit system, which is the 
same as that installed upon the trains of the Great Northern and 
City Railway, the experimental trains on the Central London 
Railway, and also on the North-Eastern Railway, near 
Newcastle, which is to be equipped upon this system by the 
British Thomson-Houston Co., Ltd., of Rugby. This contract for 
the multiple-unit system was awarded only after thorough examina- 
tion and severe competitive tests of different systems. This 
system of multiple-unit train control is described in the B.T.H. 
Co.’a No. 139 pamphlet issued last month. 


Newcastle-on-Tyne.—The Tramways Committee recom- 
mends that application be made to the B. of T. for sanction to loans 
amounting to £128,269 for purposes in excess of the £340,847 
already sanctioned. The chief items in the schedule are included 
under the following heads:—Street widenings, £19,721; land for 
power station, £6,116; construction of Gosforth tramways, £10,718 ; 
fees, £5,800; offices, &c., during construction, £1,806 ; legal charges, 
£3,709; cables, &c., in streets, £1,533; expenses in connection with 
power station, £11,265; accumulatore, £4,755; expenses connected 
with car sheds, £23,655 ; and cars, £4,033 ; erection of power station, 
46, 273. 


Newport (Mon.) .—A trial trip of one of the new cars 
has been made over a portion of the system. The lines will be 
opened in April. 
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Paisley.—Mr. Wm. Murphy expects to have his electric 
tramway system completed between Hawkhead Road, Paisley, and 
Johnstone during the summer, and to have the line from Paisley 
Oross to Renfrew finished before the end of the year. 


Rochester.—The T.C. has agreed to lease its electric 
tramways to the Chatham and District Light Railways Co. The 
company is to maintain the rails and overhead equipment, and pay 
the Corporation the amount of the sinking fund and interest upon 
the actual cost of the system, together with £600 a year towards the 
repair of roads. 


Salford.—Some excitement has been aroused by the 
action of the Tramways Committee in connection with the tenders 
for the supply of 50 electric tramcars. After rejecting the British 
Westinghouse Co.'s tender as not iu accordance with the specifica- 
tions, the Committee recommended that the order be placed with 
the British Thomson-Houston Co, Ltd., who sent in the lowest 
tender, with 40 Milnes and 10 British Electric Car Co.'s car bodies. 
The Council referred the matter back to the Committee, with a 
view to all the car bodies being made by the local company, but in the 
later recommendation of the Committee, it was found that the tender 
of the British Westinghouse Co., Ltd , had been substituted for the one 
previously accepted. At the Council meeting on the 4th inst., a pro- 
longed and animated discussion took place, many members protesting 
against the change. It appeared that there had been some mis- 
apprehension as to the terms of the tenders, and it was suggested 
that there had been а revision of the tender last accepted. The 
Council] passed the recommendation by 20 votes to 17, but notice 
was immediately given to call a special meeting to reopen the 
question. This took place on Wednesday last, when the decision of 
the Council was confirmed. 

We can only say that, if any alteration of any of the tenders was 
permitted after the tenders had been opened, the action of the 
Tramways Committee was dishonourable, and it is highly desirable 
that even the semblance of such occurrences should be avoided. 

The electric tramway service to and from Swinton was inaugu- 
rated on Saturday last. A regular 10 minutes’ service has been 
established. 


Southampton.—Extensions аге to be made to the 
tramway switchboard at а cost of £359, which is to be debited 
against revenue account for the current year. 

The Tramways Committee has recommended that the sum of 
oe out of the past year’s profits be devoted to the reduction of 
the rates. ; 


Stretford.—The District Council has agreed not to 
oppose the Southern Tramways Bill, and the Manchester Corpora- 
tion will take a lease of the tramways. 


Swansea.—The electric equipment of the Swansea and 
Mumbles Light Railway cannot, it is officially announced, be accom- 
plished at present, owing to the refusal of the Swausea Corporation 
to graut passing places near the Recreation Ground. 


West Bromwich.—The remaining portion of the tram- 
way system—the Hill Top section—is to be opened in the course of 
a few days. 


Wolverhampton.—The following curious resolution was 
passed at the meeting of the Town Council on Monday :—“ That, 
under the special circumstances stated in the Lorain Steel Co.'s 
letter, dated February 20th, 1903, a written contract with the com- 
pany for thesupply of these fittings be dispensed with, and that the 
resolution of the Council passed on February 9th, 1903, be varied 
амаи" The contents of the letter referred to have not bsen 

isclosed. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.— The Secretary for Scotland has 
consented to the borrowing by the Corporation of a further sum of 
£80,000 to defray capital expenditure under the telephone license, 
raising theitotal sum authorised to £300,000. This consent is given 
in reliance on the offer of the Corporation to make such arrange- 
ments, by setting up a reserve fund or otherwise, as will prevent 
the reasonable possibility of the ratepayers being called upon at a 
future date to pay off a debt contracted in providing—at a price 
which, if this course is not taken, would be under cost price—a 
service which is used by a comparatively limited proportion cf the 
community. 

It is stated that the Telephone Committee has had a conference 
with representatives from the local authorities of Airdrie, Coat- 
bridge, Motherwell and Wishaw, and the District Committee of the 
Middle Ward of Lanarkshire with reference to the establishment 
of a telephone system in the locality in connection with the Glasgow 
Corporation system. 


International Telegraph Conference.—The Post- 
master-jeneral bas appointed the following delegates to represent 
Great Britain at the International Telegraph Conference to be held 
in London at the end of May :—Mr. J. C. Lamb, Second Secretary 
to the Post Office; Mr. John Ardron, Assistant Secretary; Mr. P. 
Benton, Assistant Accountant-General; Mr. R. J. Mackay, Secre- 
tary's Office; and Mr. F. W. Home, Accountant-General's Depart- 


ment. The arrangemente for the reception and entertainment of 
the foreign and colonial delegates have been entrusted to a com- 
mittee, of which Mr. G. W. Smyth is the chairman. 

A contemporary says that Mr. F. Hansen, Argentine Consul in 
Liverpool, has been chosen to represent Argentina at the Telegraphic 
Conference. 


The Pacific Cable.—A telegraph dispatch dated Ottawa, 
March 6th, says that information has reached the Government of 
Canada to the effect that the Government of the Australian 
Commonwealth proposes to grant extensions of the facilities 
accorded to the Eastern Extension Cable Co. in the States of 
Victoria and Queensland. The Canadian Government looks upon 
this as a violation of the arrangement entered upon for the con- 
struction of the Pacific Cable, and will make a very strong protest 
against any such arrangement as that proposed. 


Telegraphic Communication with Iceland and 
Faroe. — A deputation waited on the Postmaster-General a 
few days ago to urge upon him the necessity for establishing 
telegraphic communication with Iceland and the Faroe Islands. 
Mr. Doughty said it would not be an expensive or difficult 
thing to lay a cable from a point in Scotland to the Faroe 
Islands, a distance of 205 miles, and from those islands to 
a point on the coast of Iceland, a distance of about 278 miles. 
Since Mr. Marconi seemed to have done so much by wireless 
telegraphy, he thought that, perbaps, the Post Office might be 
willing to give the system a trial instead of laying a cable.— Mr. 
Henniker Heaton also put in a plea for Marconi’s system of wire- 
less telegraphy. He understood, he said, that the Marconi Co. were 
willing to establish wireless communication at a tenth of the cost of 
any system of cables.— Mr. A. Chamberlain, in reply, said that he 
was not without hope that if telegraphic communication with these 
islands was of such importance, it would become possible in a short 
time for the Great Northern Telegraph Co. to proceed with its 
original intentions in the matter, or, failing that company, for some 
one else to take up the task. Mr. Heaton had raised a point which 
seemed to counteract any proposal that they should immediately 
subsidise a system to the Faroe Islands and Iceland. Mr. Heaton 
had assured them that one of the wireless systems now being brought 
to perfection was already in a position to do this work at one- 
tenth of the cost by a cable company. "The subject of wireless tele- 
graphy and the relations of those who carried it on with his 
Majesty's Government were now the subject of most careful con- 
sideration by the different Departments concerned. He was 
receiving from different inventors or holders of the patent rights of 
different inventions applications for licenses to carry on wireless 
telegraphy in different parts of ths country, each of which must be 
treated on its merits, and in regard to all of which he hoped the 
Government would soon be able to lay down some general rules 
which would have to be observed. At the present time it was open 
to any persons to establish a station on our coasts for the transmis- 
sion of wireless messages, provided they did not use it for commu- 
nication within the three-mile limit or within the United Kingdom. 
So far as he was concerned, it was his desire not to impose unneces- 
sary restrictions nor hamper needlessly the operations of any cable 
and wireless company taking up the work. 


The Tasmanian Cable, —We learn from the Melbourne 
Age that the Federal Government has entered upon defiaite nego- 
tiations with the Eastern Extension Telegraph Co. for the purchase, 
at a cost of between £200,000 and £300,000, of the submarine cable 
between Victoria and Tasmania. For the present the Prime 
Minister does not care to reveal the entire conditions of the pur- 
chase, The company suggested a certain price, and departmental 
officers of the Post Office are now making valuations. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 


Latakia-Cyprus ee oe ee ee ee ce June 20, 1899 ee ee 
Trinidad-Demerara No. 1 ee ec ee ee Aug. 27, 1900 


[] ee ee 
Dominica-Martinique .. "E se T . Мау 7, 19023 92 
St. Lueia-Martinique oe ee ee ee ee May 7, 1903 oe ee 
Guadeloupe-Martinique as T ss .. May 7, 1903 "T 
St. Lucia-St. Vincent .. ve гә .• .. Nov. 18, 1902 "T 
Martinique-Puerto Plata xs “+ .. July 10, 1902 T 
Guantanamo-Mole St. Nicholas. - .. Aug. 4, 1902 ee 
Cayenne-Pinheiros xs xis T oe .. Aug. 18, 1902. oo 
Reissi-Issa-Rei:si-Yemani .. oe " .. Oct. 22,1902 „ -T 
Cadiz-Teneriffe .. da és v x .. Nov. 8, 1902. .. March 6 
St. Jacques-Haiiphong . T és T .. Jan. 8, 199 5% 
Jamaica-Colon .. m ©з s Sig .. Dec. 81, 1902 m 
Paramaribo-Cayenne .. ta ar oe .. Feb. 23, 1903 
Trinidud-Demerara No. 2 . Feb. 27, 1903 


Zanzibar-Mombassa . 5 March 7, 1903 » 
LANDLINES :— 

Route to Tientsin and Taku ria Helampo .. June 18, 1900 ё 

Communication with Honduras-Central America Feb. 26, 1903 we 


Underground Cables,—Mr Austen Chamberlain (Post- 
master-General) received at the House of Commons on 5th inst. a 
deputation from chambers of commerce and others who urged tbat 
underground cables should be extended from London to Scotland, 
that system only existing between London and Birmingham at 
present. Mr. Austen Chamberlain, in reply, said that by the end of 
the financial year (March 31st) they would have a completed cable 
from London to Birmingbam, carrying 76 wires, thence forward to 
Stafford, from Stafford to Warrington by temporary wires drawn in, 
and thence an unbroken communication with Manchester, Liverpool 
and Chester. Further north, pipes were laid a distance of 
30 miles between Preston and Preston Richard, and 16 miles 
between Kendal and Shap. He proposed to ask the House of 
Commons next year to agree to the expenditure of £131,000; with 
this 16 was proposed to complete the pipes to Carlisle, filling in 
Warrington to Preston, 31 miles, Preston Richard to Kendal, seven 
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miles, Shap to Carlisle, 21 miles; and it was proposed to carry the 
lines from Manchester vid Bradford to Leeds, a distance of 50 miles. 
That would form a link in what he hoped would be a further 
development in later years which would serve all the towns on 
the north-east coast, Newcastle, and others, and at the same time 
safeguard the communication with Hull. It was also proposed to 
provide a full-sized cable in the Birmingham— Warrington section. 
At the present time it was only filled with temporary wires, and it 
was proposed to use the temporary wires thus released on the 
Warrington and Kendal section and lay fresh temporary lines in 
anticipation of the preparation of the permanent cable between 
Leeds and Manchester. As to Scotland, it was proposed to begin 
the work for the London and Edinburgh line on the Beattock 
incline, a distance of 19 miles, as the beginning of the work from 
the northern end. 


Wireless Telegraphy.—On 5th inst. Monsignor Molloy 
lectared on “ The Principle of Musical Sympathy and ite Applica- 
tion to Wireless Telegraphy " at the University College, Dublin. 

Speaking at the annual meeting of the Governors of the Royal 
National Life-boat Institution on 5th inst, Mr. Gerald Balfour said 
that the need of wireless telegraphic communication with the 
соза had already been brought before his attention a great many 
times, and was constantly in his mind.  Hitherto the matter had 
not been entirely free from difficulty, partly owing to the nature 
of wireless telegraphy and partly to the novelty of the invention. 
Its bearings on the problems of national defence and the private 
interests connected with it had made it necessary to deal with the 
subject comprebensively. This was the reason of the delay. The 
Board of Trade was by no means oblivious to the advantages of 
connecting the shores with the lighthouses by this means, and he 
trusted it would not be very long before the Fastnet Lighthouse was 

connected with the shore, and also the Goodwin Sands Lightehip.— 
Sir R. Penrose Fitzgerald, M.P., said Mr. Balfour had spoken of 
oonnecting the Fastnet Lighthouse with the mainland by means of 
wireless telegraphy. Only on Wednesday night he (Sir Robert) 
had spoken to the man iu charge of the Marconi box at Roche’s 
Peint Lighthouse, who told him that it was impossible to get the 
Marconi system to work within 20 miles of Crookhaven, owing to 
the metallic nature of the rocks at Crookhaven. He trusted that 
the Board of Trade would remember this before it went to any 
great expense in connecting the Fastnet and the mainland by wire- 
less telegraphy.—The resolution was carried, and the proceedings 
closed with a vote of thanks to the Chairman. 

It is announced that the Post Office authorities have acceded to 
Signor Marconi’s request to connect the wireless telegraph station 
at Poldhu, Cornwall, with the nearest postal telegraph station, 80 
that continuous through communication will now be assured. 
Instructions bave already been given for the connecting wire to be 
erected. | | 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 14th. Twelve double-deck tramcars. 
dee Official Notices February 27th. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See Official Notices February 13th. 


Barrow-in-Furness.— March 25th. Cable and conduits. 
See Official Notices" to-day. : 


Bedford.—March 28rd. High and low-pressure cables. 
Bee Official Notices" to-day. 


Belgium.—March 18th. The Belgian State Railway 
Authorities at La Bourse, Brussels, want tenders for the supply of a 
switchboard and transformers for the central electric lighting 
station at Berchem, near Antwerp. 


Belgium.—4April 11tb. Tenders for the Municipal 
Authorities of Liége, for the installation of a complete electric 
lighting plant at the Theatre Royal, Liège. Tenders to L'Anuexe 
de l'Hotel de Ville, Liège, whence full particulars may be obtained 
for 30 francs. 


Bilston.—March 16th. Wiring und fittings for public 
buildings. See Official Notices February 20th. 


Black burn.— March 23rd. Stores, incandescent lamps, 
meters, cables, arc lamp carbons, joint boxes, switches, fittings, &o., 
kor 12 months. See Official Notices” March 6th. 


Brussels.—March 25th. At the Brussels Bourse for 
account of Belgian State Railway: supply of sundry objects for 
the use of the electric installations department, in eight lots. 
Particulars from the offices, 76, Rue Belliard, Brussels. 


Bury.—March 30th. The Electricity Committee invite 
tenders for the following plant :—Section C, boilers and other iron- 
. Work; Section D, superheaters; Section E, economisers. 
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Darlington.—March 20th. Eight double-deck and eight 
single-deck tramcars, with equipment. See “Official Notices" 
February 27th. 


Denmark.—March 31st. Copenhagen Public Lighting 
Department wante tenders for the supply of five water-tube boilers 
of 300 sq. metres heating surface capacity each. Particulars from 
tbe Copenhagen Belysningsvaesen, Vestre Boulevard, Copenhagen. 


Edinburgh.—March 16th. Telephone installation at 
Clinton Mains Hospital. See “ Official Notices" February 27th. 


Falham.—March 30th. Mains for electric lighting. 
Bee “ Official Notices " to-day. 

Gillingham.—March 80th. 500 tons coal, oil, and 
electricity meters, Bee Official Notices” to-day. 


Heckmondwike.— March 20th. 250-xw. steam gene- 
ао mo piping; feeder and connections. See “Official Notices 
arc : 


Hornsey.—March 16th. 
* Official Notices " February 27th. . 


Hungary.—March 15th. Tenders are being invited 
until the 15th inst. by the municipal authorities of Raab for the 
establishment of a central electric lighting station in the town. 


Ilford.—March 24th. Electricity meters, fuse boxes, 
incandescent lamps, cables, stores, &c. See “Official Notices ” 
to-day. 

L.C.C. — March 17th. 200 tramcars, complete with 
trucks, motors, controllers, &c. (100 bogie and 100 single truck). 
Bee “ Official Notices" February 20th. 


L.C.C.—March 24th. Traction switchboards to Бе 


Cables and stores. Sce 


erected at Deptford. See “ Official Notices” February 27th. 


Leek.—April 3rd. Two gas engines, two 60-KW. 
dynamos, cooling tanks, pipes, &c.; stoneware casings, cable work, 
&c. See "Official Notices " to-day. 


Londonderry.—April 24th. Lancashire boilers, pipe- 
work, pumpe, &c., steam dynamos, boosters, battery, switchboard, 
crane, conduits, cables, &c. See “ Official Notices " to-day. 


Lowestoft.—April 8th. Dry-back boiler and super- 
heater, pump and accessories; piping, &c.; condenser, pumps and 
cooling tower; 500-Kw. steam dynamo, &c.; switchboard. See 
“ Offcial Notices to-day. 


Madrid.—March 23rd. At the Postal and Telegraph 
Department, Madrid; supply of 40,000 insulators in porcelain. 
Estimate 40,000 pesetas. 


Plymouth.—March 15th. Meters, transformers and 
cables. See “ Official Notices " February 27th. 


Rangoon.—July 1st. The Municipal Committee wants 


" tenders for carrying out ite electric lighting license, and particulars, 


forms, &c., cau be obtained from the officiating secretary (W. Shir- 
core), Bangoon municipality, at Rs. 75 per set. 


Rhyl.—March 16th. Carbons and meters. See « Offi- 
cial Notices" February 27th. | 


Rotherham.— March 24th. 
" Official Notices " to-day. 


Salford.—March 14th. Cables, meters, fittings, car- 
bons, motors, conduits, stores, &c., for 12 months. See “Official 
Notices” February 27th. 


Sheffield.—March 23rd. 100 car wheels and 400 steel 
tires. See "Official Notices " to-day. — 


Shipley.—March 16th. Traction storage battery. See 
“ Official Notices March 6th. 


Spain.—March 23rd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 23rd inst. for 
the supply of 40,000 porcel&in insulators. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion Général 
de Correos y Telegrafos, Carretas, 10, Madrid. 


St. Paneras.—March 24th. 47 miles lead-covered and 
armoured cable. See Official Notices March 6th. 


Stretford.—March 27th. Switchboards, &c. ; battery, 
говор &c.; motor-generators; meters. See Official Notices 
o-day. 


Sunderland.—March 27th. Annual supply of LR. 
covered cables and stone ware casings; one fuel economiser. See 
„Official Notices February 27th. 


Sunderland.—March 27th. 
See “ Official Notices” March 6th. 


Swindon.—March 24th. Switches, incandescent lamps, 
boxes, &c., for adapting 90 street lamp columns for electric lighting. 
See “ Official Notices March 6th 


15 double-deck cars, See 


Two Lancashire boilers. 
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Sydney.— April 15th. Telegraph, telephone, and electric 
light material for the Departmental Stores (Postal). 


Watford.—About 2,500 tons (12 months’ supply) of coal 
for chain grate stokers. See “ Official Notices " March 6th. 


Walthamstow.—April 4th. Free wiring. See “ Official 
Notices” to-day. 


Wednesbury.—March 28th. Motor-generators, boosters, 
accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. flee Official Notices February 27th. 


Wrexham.— March 21st. Stores, cables, joint boxes, 
&, meters, incandescent lamps, carbons, &c. See Official 
N otices ” March 6th. 


CLOSED. 


Admiralty.—The Lords of the Admiralty have accepted 
the tender of Messrs. Veritye, Ltd., for pressure fans coupled 
direct to motors, at £723. 


Batley.—The T.C. has accepted the following tenders for 
supplies to the electricity works aud tramways :—Callender's Co., 
for tramway and lighting feeders; Mr. E. M. Evans, Manchester, 
for station lighting, &c ; the British Insulated and Helsby Cables, 
Ltd. for overhead equipment; Messrs. J. G. Statter & Co., for 
lighting and traction switchboard. 


Barrow-in-Farness.— Messrs. Pick, Kerr have sublet 
the contract for two 450-H.P. compound Willans engines for direct 
coapling to their dynamos. 


Bradford.—Messrs. Edmondson & Purdom, Ltd., of 
Albert Electrical Works, Bradford, have received an order from tbe 
City Tramways Committee for 50 patent automatic time recorders 
for fixing on the various routes. The Sheffield Corporation Tram- 
ways Committee bas also given them an order for a pair of 
Edmondson'a automatic locking signals for a single-track section 
of their system. 


Brighton.,—On March 7th the T.C. accepted the tender 
of the Ericsson Bell Telephone Co., Ltd., to supply and fit up the 
special Post Office trunk line board required in connection with the 
municipal telepboue system, and to supply aud lay cables from 
the switchboard to the test room, at £150. 


Buckingham.— The T.C. has accepted the tender of 
Messrs. Gillies & Hornidge to supply current to the public electric 
Jamps till May 31st next. 


Cardiff. Messrs. Musgrave & Sons’ tender has been 
accepted for the supply of five Lancashire boilers for the elec- 
trical worka, at £6,153. 


Darlington.— The T.C. on March 5th accepted the 
following tenders in connection with the electric tramways :— 
Messrs. R. Taylor & Sons, for boilers at £630; Messrs. Bertram, Ltd., 
for extension pipe work at £922; Messrs W. T. Glover & Co., for 
tramway feeders at £2,257; Messrs. J. G. White & Co., Ltd., for 
permanent way (Bolckow, Vaughan & Co.'s rails, and Atkinson and 
Co.'a points and crossings) at £37,624. 


Grantham.— The T.C. on March 4th accepted the 
tender of Messrs. Manlove, Alliott & Co., Ltd., for the erection 
of a refuse destructor at £2,530. 


Great Yarmouth.—Messrs. Mather & Platt, Ltd., have 


sublet the contract for one 600-H.P. compound Willans engine for 
direct coupling to one of their alternators. 


Isle of Man.—Messrs. Kincaid, Waller, Manville and 
Dawson, the consulting engineers to the Manx Electric Railways Co., 
Ltd., have recently placed an order with Messrs. Witting Bros, Elec- 
trical Engineers & Contractors, Ltd., London, for the complete re- 
equipment of the line in an up-to-date manner. The order includes 
two 300-K W, 7,000-volt, 25-cycle, thre2-phase generators (with 
exciters), directly coupled to triple-expansion Belliss engines, 
transformers to the extent of 900 K w., six rotary converters of 
150 kw. each, one three-phase 7,000-volt induction motor of 
£05 H. P, four high-pressure switchboards, four traction switchboards, 
13 four-motor car equipments complete, together with accessories 
and spare parts for the whole of the above. At present these lines 
are worked from a number of separate generating stations, and the 
above re-equipment is considered certain to result in an increased 
economy in working. 


London.—The L.C.C. has accepted the tender of the 
St. Helens Cable Co., amounting to £330, for Jaying a cable from 
the generating station on the Victoria Embankment for supplying 
the lamps on Waterloo Bridge. The following tenders have been 
received for the supply of bigh and low-pressure, and exciter switch- 
boards required for the three tramway sub-stations at the Elephant 
and Castle, New Cross and Camberwell respectively :— 


J. 6. Statter & Co, A А es ee ее 25,291 
British We нше Co. (accepted) xi ss .. 5,557 
Cox- W alkers., e ee ee ee ee ee ee 5,072 
Cowans, Ltd. А КЕ - és xs .. 7400 
Electric Construction Oo. sa T xs vi .. 17,595 
i bi „ (alternative tender). .. 9,140 

9» LE) [E] eo ee 9,940 

Siemens Bros. '& Co. РОА 25 е А МЕ .. 6,092 
General Electric Co. ad ee “a бв 10,383 


Tenders were also received from other firms for portions of the 
contrat, bat it was not considered advisable to divide the work. 


Exeter.—The E.L. Committee has accepted the tender 
of Messrs. Siemens Bros. & Co., for electric cables, at £2,459. 


Liverpool.—The tenders of the following firms have been 
accepted for yearly supplies to tbe Electric Tramway Department 
by the T.C :—Mesers. G. McLellan & Оо. ; Liverpool Electric Cable 
Co., Ltd.; St. Helens Cable Co., Ltd.: Western Electric Co, Ltd. 

The following bave recived contracts for the supply of materials 
to the electricity works: A & R. Brown & Co.; R. Roberts & Sona; 
Perrin, Hughes & Co.; P. Lloyd, Jones & Co; Edison & Swan 
Electric Light Co., Ltd.; Liverpool Electric Cable Co, Ltd.; 
British Insulated and Helsby Cable Co, Ltd.; S. Z de Ferranti, 
Ltd., Hollin wood; Mr. J. Cookson, Manchester; Mr. R Lambert, 
Bradford; Lancashire Wood Working Co., Ltd., Preston; Mr. 
Fabius Henrion, Nancy ; Wm. McGeoch and Co., Ltd., Birmingham; 
General Electric Co, Ltd., Manchester. 


Newport.— The Corporation on Tuesday sealed tenders 
in connection with their new asylum as follows: — Messrs. Lowden 
Bros. & Co, for wiring and fitting £2,500; Bertram Thomas, for 
generating plant £3,433; Electric Construction Co., for balancing 
machine £134 58.; Messrs. Blackwell, for tower wagon £75. 


Salford.—The Council has adopted a recommendation 
of the Tramways Committee to accept the tender of the British 
Westinghouse Co., Ltd., Mauchester, to supply 50 cars at £734 68. 
each, subject to 20 of the car bodies being built by the British 
Electric Car Co., Trafford Park, and 30 by Messrs. G. F. Milnes, 
Hadley. 


Stoke-on-Trent.—Mersrs. Dick, Kerr & Co. have sublet 


the contracts for two 250-н.р. compound Willans engines for direct 
coupling to their dynamos. 


West Ham.—The Council on 10th inst. accepted the 
following tenders :— 


Overhead equipment .. 


.. Macartney, McE!roy & Co., I.td. 
Accumulators 


Tudor Accumulator Co., Ltd 


Purifier .. x Harris Patent Feed Water Filter, Ltd. 
Gable, boxes, Kc. ya .. British Insulated & Helsby Cables, Ltd. 
House cut-out boxes .. ee Reason Manufacturing Co. 
Engine-room stores . Wiggins & Rihll. 

Meters аа ee Geipel & Lange. 

Transformers . British Electric Transformer Co. 


Incandescent Jamps m . Cryselco Co., Ltd. 


FORTHCOMING EVENTS. 


Friday March 13th.—At 8 p.m. Institution of Electrical Engineers 
(Dublin). Development of Electrical Energy Sup- 
plies," by Mark Ruddle. 

Saturday, March 14th.—7 to 11.30 p.m. Junior Institution of Engi- 
neers, Annual conversazione at the Westminster 
Palace Hotel. 

Monday, March 16th.—At 7.30 p.m. I. E. E. (Newcastle). Dis- 
cussion on H. L. Riseley’s paper; J. P. Sleigh on 
"Notes on Mechanical Details of Enclosed Are 
Lamps.” 

At8 p.m Inst. of Marine Engineers. Paper on Fuel 
Testing Experiments." 

At 8 p.m. Society of Arts. Cantor Lecture II., by Prof. 
J. A. Fleming, on Hertzian Wave Telegraphy in 
Theory and Practice.” 

Tuesday, March 17th.—I.E. E. (Manchester). W. A. Price on The 
Озе of the Potentiometer in Furnace Gases.” 

Wednesday, March 18th.—At 2.30 p.m. Institution of Civil Engi- 
neers. Students’ visit to the generating station of the 
Central Electric Supply Co., Ltd., Lodge Place, N.W. 

Thursday, March 19th.—Edinburgh Students’ Engineering Society. 
Prof. Baily on New Developments of Electric Trac- 
tion." 

At 7 pm. Annual Dinner of the London Electrical Con- 
tractors’ Association at Holborn Restaurant. 

Saturday, March 21st.—At 3 p.m. Royal Institution. Lord Ray- 
leigh on “Light: Its Origin and Nature.” (Lec- 
ture IV.) 

Association of Engineers-in-Charge. Annual Dinner. 


At 7.30 p.m. Glasgow Technical College Scientific Society. 
R. Baillie on " Stirling Water-Tube Boilers.” 


NOTES. 


Automobile Exhibition. — The eighth of Messrs. 
Cordingley'8 motor-car exhibitions at the Agricultural Hall, 
Islington, is to be held from March 21st to 28th, under the auspices 
of the Automobile Mutual Protection Association. "There are to be 
nearly 300 exhibitors, aud practically all the well-known types will 
Ъз represented. 


Accident,—While erecting a new telephone wire at 
Glasgow, a telephone employé was shocked through the wire 
coming into contact with the tramway conductor. He fell to the 
ground (26 ft.) and sustained serious injuries. 
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National Electrical Contractors’ Assoeiation.— The 
annual general meeting of this Association was held in Anderton's 
Hotel, E. C., on 2nd inst, when a large and representative attend- 
ance from different parts of the United Kingdom was present. Mr. 
W. R. Rawlings, President of the Association, presided. Reports 
were submitted by the secretaries of the Metropolitan and Pro- 
vincial Associations, which showed that all sections of the Associa- 
tion were progressing satisfactorily. The President referred to the 
good work that had been done by the Central Board during the 

ear in oppcsing measures promoted by local authorities and the 

ndon County Council, with obnoxious clauses asking for powers 
that encroach on the business of the electrical contractor. He 
stated that their efforts had met with some measure of succese, and 
that the board were keeping a strict outlook on all such Bills, He 
also referred to the valuable assistance that had been rendered to 
the Association by the honorary counsel, Mr. M. O’Sullivan, 
Temple, and the honorary solicitors, Messrs. Turner & Co., of 61, 
Carey Street, W.C. He stated that the board were still conferring 
with a Committee of the Manufacturers’ Association, and trusted 
shortly to be able to arrive at an understanding with them which 
would be mutually advantageous to all parties. The President 
informed the meeting that at this stage he could not give any 
detsils of the conference with the manufacturers, but he pointed 
out that the Association would benefit to a material extent, and all 
contractors who desire such advantage should join tbe Association 
without delay. Mr. Tweedy Smith (of Mesers. Turner & Co.) 
addreesed the meeting at some length on the question of municipal 
trading. He also desired the members present to sign the petition 
which his firm had drawn up in opposition to the objectionable 
clauses in the London County Council Bill which was being 
opposed by the London Association. Mr. Duncan brought under 
the notice of the meeting а eystem of registration of workmen which 
is being introduced by the London Association, and a discussion and 
comparis n with a similar system in use by the Northern Section of 
the Association, followed. The following gentlemen were appointed 
officers for the ensuing year :— 

President—Mr. W. R. Rawlings, London. 

Vice-Presidents—Mes‘rs. A. E. Porte, Dublin: J. McDermott, Ashton-under- 
Lyme; W. W. Strode, London; C. L. 1 London; T. Wright, Glasgow; 
H. Bland, Newcastle-on- Tyne; C. Rawlings, London: W. E. Duncan, London ; 
W. R. Woodward, London; W. W. Gillard, London; W. Cross, Newcastle-on- 
Tyne; E. C. Wallis, Leeds. 

Honorary Treasurer —Mr. Н. Marryat, 28, Hatton Garden, E.C. 

T ssia A Thos. Gutbrie, chartered accountant, 46, Queen Victoria 

The Central Board will consist of there cficers and other members to be 
ara forthwith by the Metropolitan and Provincial Associations from their 
members. 


B.ET. Club.—On Friday evening the 6th inst. this 
enterprising club held its first Bohemian Concert in the Grand Hall of 
the Freemasons’ Tavern, Great Queen Street. The evening proved 
an unqualified success and the hall was full. Mr. J. 8. Raworth 
occupied the chair during the first half of the concert, and as is his 
eustom, aroused much merriment by the felicitous speeches in which 
he proposed the time-honoured toasts of The King and The 
Ladies; to the first the audience responded by singing the firet 
verse of the National Anthem, and Mr. George Cornwallis-Weat 
replied on behalf of the ladies. The programme was very varied, 
comprising both instrumental and vocal music together with 
humorous sketches, and all the turns were well rendered by leading 
artists in their respective branches. We were particularly struck by 
the singing of Miss Emily Carter, Mr. Leo Wilson, and Mr. Clifford 
Constable, and by the excellent sketches and songs given by Mies 
Jessie Jolly, Mr. Charles Nott, and Mr. Wilfred Stracey. Mr. 
Charles Newman's banjo pieces were highly appreciated, as 
were the pianoforte solos of Mr. Percy Taylor, who also acted as 
accompanist. During the second half Mr. C. 8. B. Hilton acted as 
chairman, and on the conclusion of the concert shortly after 
11 o'clock, a hearty vote of thanks was passed both to him and to 
Mr. Raworth; this was followed by the National Anthem, and the 
assembly then broke up. 


I. E. E. Manchester Section: Annual Dinner.—This 
event took place at tbe Grand Hotel, Manchester, on Friday, 
March 6th. Mr. H. A. Earle, chairman of the Section, presided over 
a large company. 

Following the toast of “The King,” Dr. Edward Hopkinson 
proposed '' The Institution of Electrical Engineers.” He said there 
existed in Manchester some years ago a Northern Society of Elec- 
trical Engineers; that Society had a large membership amongst 
those engaged in the engineering industries in the North of 
England, but for some reason or other its career was not one of 
progresa, but of decline. That society had amalgamated with the 
I. E. E. of London, becoming the first loca! Section," and the 
membership since had very largely increased. To-day they had 
approaching 500 members and amongst them 75 students. With 
two exceptions, Manchester was the largest producer of electricity 
in the kingdom. The citizens had invested large sums of money in 
eonnection with the lighting and tramway undertakirgs, and it was 
on the principles of the science upon which such undertakings were 
founded and conducted that they in the local Section chiefly 
interested themselves. With regard to the Electricity Department 
of the city, he believed that, having found the means of supply, 
the demand would soon come. He had not the least doubt that 1n 
Ф few years they would be able to look back with feelings of intense 
satisfaction upon the action of the Electricity Committee of the 
Corporation and its engineer in providing for the develop- 
ments that were sure to take place in the fext few years; 
as in the case of the School of Technology, so it would 
be with the electrical undertaking of the city. The chair- 
man, responding, regretted the unavoidable absence of Mr. 


Swiob"rne, who had expected to be present. With regard to 
electricity, they wera lost in speculation as to where it might lead 
them. Mr. Earle drew attention to the importance of Manchester 
as a centre of electrical industry, and to the facilities afforded for 
electrical training. He trusted the scheme for providing central 
premises for the scientific societies of the city would soon reach 
some practical stage which would not only benefit the members ‘of 
these societies, but also the whole community. 

Mr. W. P, Fawens proposed Our Guests.“ Unjustifiable 
attacks, he observed, had been made upon one of their members in 
respect of the Corporation electricity supply. He agreed with Dr. 
Hopkinson that the time would come when the Manchester public 
would thank the officials for the steps they had taken. Tre Lord 
Mayor of Manchester responded. The Corporation, he said, had 
spent a vast amount of money on electrical equipment. He 
began to think they had gone a little to far, but the remarks of Dr. 
Hopkinson and other gentlemen were somewhat encouraging. 
Manchester could afford to risk something, but he doubted whether 
the Corporation ought to risk very much. They were called upon 
to see their way pretty plainly in the investment of capital. Elec- 
trical engineers had had much to contend with ; a few years ago all 
thought electricity would undoubtedly establish itself for lighting, 
but gas had made such great strides that it seemed the fashion now 
to adopt the superior gas systems for street lighting. He looked 
forward to the supply of electricity for power, and believed it 
would do much to diminish the awful cloud of smoke that always 
hung over our manufacturing towns and cities. Mr. Wicksteed 
also responded in a short but admirable after-dinner speech. Elec- 
trical engineers were doing much to dispel the darkness and black- 
ness of the towns; they were also crushing the demon of cheapness, 


and showing that convenience and efficiency were more important 


factors than first cost. He appreciated the honour to the Iustitu- 
tion of Mechanical Engineers that he had been invited to be pre- 
sent, and humorously noted that as this section was а child of the 
parent Institution, be must be its uncle, and was glad they had 
" made room for their uncle." 

Mr. 8. 2. de Ferranti proposed “ Tbe Manchester Technical and 
Scientific Societies" He pointed out the importance of these 
societies in enabling those who had left the colleges to keep pace 
with the rapid advancement of the times, which, without their 
aid and that of the excellent literature of the technical press, 
it would be impossible to do. They were honoured by tbe 
presence of the chairman cf the Technical Instruction Committee, 
and he must say that though he had visited many technical and 
other colleges in different countries, he had not seen one equipped 
so completely as the Manchester School of Technology. He felt 
sure that when the resources of the school became known, it would 
be taken advantage of by many who were already possessed of the 
knowledge necessary to intelligently use the apparatus provided, 
and tbe advantage of the guidance of the expert staff. He would 
warn the Corporation against inadequate remuneration of staff so 
common in many schools; the Institute of Technology would 
undoubtedly be of the greatest value to the manufacturing districte 
of which Manchester was the centre. Sir James Hoy responded. 

The toast of “Our Entertainers,” by Mr. H. Lindley, brought 
the enjoyable and most successful evening to a close. 


Obituary.—We learn with great regret that another of 
the old school of telegraph men has passed away by the death of 
Mr. Richard Collett. He had held the position of secretary of the 
Brazilian Submarine—now the Western Telegraph— Со. for 20 
years, from which he retired a year or two ago. His connection 
with submarine telegraphy dates from 1857-8, when he was on tbe 
staff of Dr. Wildman Whitehouse during the laying of and experi- 
ments with the Atlantic cable, and of the 1866 cable he was the traffic 
manager. Later he was in the service of the T.C. and M. Co., and 
several of the telegraph companies in different capacities. The 
original Society of Telegraph Engineers numbered the late gentle- 
man among its members. Не had reached the ripe age of 78 
years, and will be missed by the few remaining men of the early 
Atlantic cable davs. 


American Electro - Therapeutists. — Tbe twelfth 
annual meeting of the American Electro-Therapeutic Association— 
whose proceedings bave frequently interested many on this side of 
the Atlantic—is to be held at Atlantic City, N.J., on September 
22nd, 23rd and 24th. D. R. Brower, of Chicago, is president for 
the year. ` 


Electricity at the Royal Dockyards.—The Daily 
News says that the Admiralty bas decided to transfer the super- 
vision of electrical work at the several Royal Dockyards from tbe 
Constructive Staff to a separate department under a civilian elec- 
trical engineer. 


Personal.—The following appointments have been made 
in the India-Rubber, Gatta-Percba and Telegraph Works Co., Ltd., 
in consequence of the death of the late secretary, Mr. T. J. Lloyd: 
—Mr. Archer Philip Crouch has been appointed secretary ; Mr. 
Edward Caleb Geale, accountant; and Mr. Frederick Alfred 
Williams, controller of agencies. 

The Sunderland Tramways Committee has appointed Mr. A. R. 
Dayson as assistant manager and engineer to the tramways. Mr. 
Dayson is tramways manager at Plymouth. 

In our report of the meeting of the Brompton and Kensington 
Electricity Supply Co.'s meeting last week we said that Mr. Bowden 
had had eight months of illness. This should have read eight weeks. 

Mr. Hutchins, who has had charge of the Atherton section of the 
South Lancashire electric tramways, has been appointed to succeed 
Mr. W. Vaux, as manager of the St. Helens Tramway Co. 


——— —— — — — 
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Power- Factor Indicator. — The French Thomson- 
Houston Co. have recently introduced a power-factor indicator, 
illustrated diagrammatically herewith. It is intended for use in 
polyphase current stations, and serves to indicate at any moment 
the lag of the current behind the E.M.F. The new indicator is 
based on the following principle:—If two wattmeters are inserted 
in a three-phase circuit, or a four-phase in equilibrium, the ratio of 
tbeir readings will vary according to the variations of tbe power 
factor. The indicator is, therefore, in a simple form, a double watt- 
meter; only a single coil, B$, of thick wire is needed, this being inserted 
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PowER FACTOR INDICATOR. 


in one of the lines, and two coils of thin or pressure wire, 5!, B?. The 
latter are fixed, and the former arranged centrally between them, 
Although the thick coil is mounted in such a way that it can move, 
it is in no way controlled, and the wires which connect it to the 
exterior circuit have a negligible action on the central coil com- 
pared with that of the outer coils. The reading scale has been 
arranged to show variations of 60 per cent. in both directions, 
unity corresponding with the middle of the scale. The divisions vary 
in size, those near unity being large, in order to give accurate 
readings. 


Grisson Reducing Gear.—The accompanying illus- 
tration shows a Mavor & Coulson enclosed motor arranged with 
Grisson reducing gear giving a 13 to 1 ratio of reduction. The gear 
consiste of two heart-shaped cams with their tips diametrically 
opposite, bat not jn the eame plane, mounted on a boss and keyed 
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MAvoR & Courson ENCLOSED MOTOR. 


to the motor shaft. Each of the cams bas a separate path in а 
roller wheel. In effect the arrangement is a pinion and spur gear, 
the pinion having two teeth only. A high ratio of reduction is 
attsined, and the rolling contact between the cams and roller wheel 
reduces friction and gives high efficiency and small wear. The 
cams dip in an oil bath and so ensure copious lubrication. In the 
arrangement sbown, the gear case does not have bearings for the 
8low-motion shaft, but when required bearings can be provided. 


Overhead Wires and Snowstorms.—We have received 
from Mr. D. Barclay Ross, of Odessa, some picture postcards 
ehowiug the effect of recent heavy falls of snow upon overhead 
wires there. Some of the overhead electric light mains, bare copper 
carrying а 2,000-volt current, were brought down. The effect of 
the storm on tbe telephone cables was so disastrous that out of 1,200 
subscribers to the system no two could communicate with each 
other. Although the recent storms in certain pasts of this country 
played considerable havoc with telegraphic wires, we are bappily 
in & much more fortunate position than Odessa. 


Electric Glass Furnace.—M. Voelker, in the electric 
furnace which he has just patented in Germany, and which is shown 
diagrammatically in the figure, takes advantage of the high tem- 
perature that can be obtained by means of the electric arc to melt 
substances which, by their combination at a high temperature, 
produce those insoluble silicates known by the general name of 
glass. The gradual refinement of the glass when in the form ofa 
paste is, on the other hand, effected by taking advantage of the 
property possessed by the glass itself of becoming conductive 
at a high temperature, upon which principle is based the incan- 
descence lamp invented by Prof. Nernst. The chamber, c, of the 
furnace, surmounted by a reflecting cupola, contains the electrodes 
e, d, and, by means of the Archimedean screws, ö, receives from the 


VOELKER (dLA88 FURNACE. 


receivers a, a, the raw materials required for the manufacture of 
glass. The melted mass, which is obtained by the effect of the 
reaction, and which has to be refined, flows into the lower chamber, 
f,in which are diaphragms arranged for this purpose, shown in 
the figure at g and л. In the lateral chambers, , formed by the 
above-mentioned diaphragms, are two other electrodes, which enable 
the electric current to be led into the vitreous mass contained 
in the central chamber. Under the action of the heat generated by 
the passage of an electric current of high intensity through this 
mass, the resistance of which is very great, and which absorbs in 
consequence a considerable amount of energy, the bubbles of gas 
contained in the mass itself are driven out and the glass becomes 
clear. The object of the diaphragms is to prevent any fragment 
that has become detached from the electrodes from falling into the 
mass of glass. 


South African Notes.—Our correspondent at Jobannes- 
burg writes as follows:— 


Potchefstroom, Transvacdl,—BSeveral electric lighting schemes by 
private enterprise are now being considered by the Public Works 
Committee; one also includes a system of electric tramways. 

Umtata, Cape Colony.— With regard to this scheme of electric 
lighting, which has already been mentioned in our columns, it is 
interesting to note that Umtata is a small place on the borders of 
Griqualand East, about 70 miles from the coast, and is not connected 
by rail. It is said to be only a Kaffir trading station. 

Durban Telephones.— In connection with the new municipal 
telephones, the borough engineer reported in favour of the Western 
Electric Co. for the central battery system. The representative of 
Messrs. Ericsson & Co., of Stockholm, has applied to the Council for 
permission to be present at a discussion with the borough engineer 
and the representative of the Western Electric Co. before the latter's 
tender is accepted. 

Maritzburg, Natal.—Mr. R. W. Weightman, who has recently 
been appointed Chief Engineer of Telephones in the Transvaal, has 
been made the recipient of a handsome silver tea service and plate 
by the members of the Postal and Telegraph Department, from 
which he goes to take up his new appointment. 


The Pender Laboratory at University College. We 
are informed that Messrs. Crompton & Co., of Chelmsford, have 
presented tothe Pender Electrical Laboratory of University College, 
London,a complete set of their latest form of potentiometer apparatus, 
comprising a potentiometer, a movable coil galvanometer, lamp and 
stand, a volt box, and a number of standard resistances varying from 
1 ohm to 44 55th ohm, for measuring current. This apparatus will 
be set up in the Pender Laboratory, and principally used for the 
electrical measurements of standard incandescent lamps, Also the 
Electrical Construction Co., Ltd., of Wolverhampton, have kindly 
promised a 3-н.р. two-phase induction motor for experimental 
purposes. These gifts are very welcome to Prof. J. A. Fleming and 
others connected with the electrical side of the College; and it is 
much to be desired that other firms should imitate this example by 
assisting the technical branches of the University of London, of 
which University College is now a constituent college. 


(Continued on page 450.) 
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ELECTRIC LIGHTING OF 
EASTBOURNE. 
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Tux introduction of electric lighting into Eastbourne dates 
back to the year 1882. when the Eastbourne Electric Light 
Co. was incorporated to work & concession obtained from the 
Hammond Electric Light and Power Co. for lighting by 
means of the Brash arc lamp. 

À contract was entered iuto with the Eastbourne Local 
Board for the lighting of the Parade, and іп the latter part 
of September, 1882, this was carried out ; thus Eastbourne 
had the honour of being the first place on the South Cuast to 


system forms an admirable epitome of the progress of the 
electric lighting industry in many respecte, excluding 
direct-carrent supply. In the early days of the under- 
taking, the generating station was at the Old Water Works, 
the Brush dynamo, and the locomotive boiler with engine 
underneath, being housed in a galvanised iron structure. 
This site was found to be unsuitable, and accordingly the 
Old Brewery in Junction Road was acquired in 1884. 
Here additional engines and generators were installed as the 
undertaking progressed, until the plant consisted of various. 
types of machinery. few of which were up to date, At the 
close of the year 1889 there were two 25 H.P. undertype 
engines and boilers, driving, by means of leather belts and 
countershaft, two 25-light Brush arc dynamos and one 


GENERAL VIEW OF GENERATING PLANT, SHOWING E. C. C. ALTERNATOBS. 


adopt electricity, supplied from a central station, for public 
lighting. 
Several of the leading T — of the town also used arc 


lamps for outside and inside illumination, the energy being 


taken from the same circuit as that supplying the public 
lamps. Soon after this, incandescent electric lamps for 
interior illumination, ran in series with the arc lamps, were 
introduced, but, difficulties arising in the practical working, 
this system was abandoned, amd an alternating-current 
system with transformers on consumers’ premises was intro- 
duced just before the town was incorporated in 1883. The 
first installation of considerable magnitude was carried out 
at the Town Hall. Since that date the progres of the 
undertaking has been rapid. 

The history of the generating station and distributing 


25-KW. alternator. Later there followed a 200-H.r. hori- 
zontal compound condensing engine, driving a second 
countershaft by belts, and two 75-xw. Elwell-Parker alter- 
nators. The next extension was a 250-н.г. horizontal engine, 
driving by means of cotton ropes a 100-Kw. Lowrie-Hall 
alternator. Then followed the introduction of direct-coupled 
units of 50, 150, and 200 Kw. capacity respectively. The 
energy, generated at high pressure, was taken to a double- 
pole Lowrie- Hall switchboard, and thence distributed 
through five circuits to different parts of the town, connec- 
tions being made to transformers placed on consumers’ 
premises, where the high pressure current was transformed 
toone of low pressure suitable for the supply of incandescent 
lamps. The distribution was effected by means of cables 


insulated with vulcanised rubber and drawn into iron pipes. 
d 
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Owing to the deterioration of the rubber insulation, after the 
cables bad been in use u few years ** faults” were of frequent 
occurrence, caureing many annoying interruptions of the 
supply. | 


This necessitated re- winding all the alternators, and keeping 
the supplies from the two works quive separate during the 
period of changiny over. 

The new buildings were completed for occupation in June, 
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ViEW OF ARC LAMPS ON THE PARADE. 


In the year 1899 the Corporation approached the com- 
pany with a viev to purchase, and obtained possession of the 
undertaking оп Januarv 156, 1900. After the report of the 
consulting- engineer — Mr. W, C. C. Hawtayne —had been con- 
sidered, it was decided t» bild new works at the east end of 
the town, where extensions of the buildings could readily be 
made as required, — ^ ~ 

One of the most interesting features of the new installa- 
tion is the f wt that it was carried out without any interrap- 
tion to the supply, though the primary and sec пагу pressure, 
the ‘frequency, aid the system of distribution were all 
changed. - 4 


4 . 
At the old, works the current was"generatel at a pressure 


VIEW OF BOILERS. 


of 1,800 volts, and distributed at 100 and 200 volts, 83 
cycles per second. eal 

It was decided to alter the high pressure to 2,200 volts, 
the low pressure to 200 volis only, and the frequency to 50. 


1902. Two vertical engines of 750 н.р. each, of the latest 
type, combined with 400-K v. alternators, manufactured by 
Messrs. Ferranti, of Hollinwood, and two Stirling water-tube 
boilers with an evaporative capacity of 10,000 lba. of water 
per hour each, were erected and ready to run by April 24th 
—before the roof was on the building. At the same time, a 
new system of high pressure cables was laid from the works 
to a series of underground transforming chambers im 
different parts of the town, in which were placed transformers 
to feed the low pressure distributors. The latter were 
connected up into a network, from which tbeservice connections 
to the houses were made, all the small transformers being 
removed from consumers' premises, 

Supply was commenced from the new works on June 10th, 
1902, uud the work of changing over consumers’ connections 


CONSTANT CURRENT TRANSFORMER. 


from the old supply to the new was proceeded with day and 
night. During this time both generating stations bad to be 
kept runni.g. The old a.c. plant was finally shut down on 
July 21th, 1902, alter having run continuously from August, 
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1884. The old arc-lighting engine and dynamo, however, 
continued to run until January 6th, 1903, as the erection of 
the new arc lamps on the Parade was not then complete. 
The work of transference of the three modern direct-coupled 
engines and dynamos and three boilers was then commenced, 
and the whole have now been removed by, and under the 
superintendence of, the permanent staff of the electricity 
department without any accident. 

i.The boiler hou-e is about 92 ft. long, 42 ft. wide, and 
30 ft. high to tne eaves, The boilers are six in number, 
viz. :— One Davey-Paxman Economic boiler of 160 H. P., and 
two Horusby water-tube boilers of 105 H.P. each, from the 
old works; one Варе ск & Wilcox water-tube boiler of 
260 H.P., and two Stirling water-tube boilers of 330 H.P. 
each. 

The new boilers are fitted with superheaters to ensure dry 
steam at the engines. Opposite the boilers are the coal 


the addition of an economiser of equal size when it is re- 
quired. The scrapers are driven by a Langdon-Davies 
single-phase motor. 

The steam piping, which was supplied by Messrs. Bab- 
cock & Wilcox, consists of a single main pipe with branches 
to boilers and engines. 

The engine house is 82 ft. long, 35 ft. wide, and 30 ft. 
high. Тһе walls are lined with a dado 7 ft. high of white 
glazed bricks, surmounted by a moulding of brown glazed 
bricks ; above this the walls are finished in Keen’s cement. 
An 18-ton travelling crane spans the room. The floor is 
laid with mosaic marble, and a basement gives access to the 
engine foundations, exhaust pipes and cables. The room is 
well lighted from the roof, 

The generating plant consists of the following :— 

Two 400-Kw. Ferranti engines and alternators; one 
200-kw. Willans engine, one 150-Kw. Davey-Paxman 


T 
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FERRANTI STEAM ALTERNATORS, E.C.C. ALTERNATOR, AND SWITCHBOARD. 


bunkers, alongside of which it is intended to bring a siding 
from the railway, and at one end of the bunkers is the pump 
room, containing a Weir pnmp, with a capacity of 3,000 
gallons per hour; a Worthington pump of 1,800 gallons ; 
and a Pearn fly-wheel plunger pump of 600 gallons capacity. 
Attached to the feed pumps are small pumps, for use in 
pumping the re-agent u-ed in softening the feed-water into 
the feed-water heater and purifier. The latter was supplied 
by the Sir H. Maxim Co. through Messrs. Babcock and 
Wilcox, and will deal with 3,000 gallons of water per hour. 
Over the pump room and part of the coal bunker is a 
16,000-gallon water storage tank, and а 2,000-gallon “ hot 
well” tank; a supply of water is derived from the water 
company’s mains, at a cost of 1s. per 1,000 gallons. At the 
other end of the bunkers is the men’s lavatory and bath 
тоот, 

Тһе chimney is 150 ft. in height, and was built by the 
Alphons Custodis Chimnev Construction Co. on their special 
system. Tbe Green economiser, of 160 tubes, is in a separate 
building at һе base of the chimney ; provision is made for 


* Peache" engine, and one 50-Kw. Willans engine, 
coupled to alternators built by the Electric Construction 
Co., Ltd. 

The last three sets were removed from the old works, and 
the generators re-wound for the change of frequency from 
83 to 50 cycles per second. 

Each alternator has its own exciter; in the Ferranti sets 
these are driven bv ropes from pulleys on the main shafts ; 
the others are attached to the end of the alternator shafts. 

The engines supplied by Messrs. Ferranti, Ltd., are two 
vertical cross compounds, of the standard Ferranti type. 
The cylinders are 20 and 36 in. in diameter, and the stroke 
15 in. ; the speed is 250 revolutions per minute. 

The engines are designed for a working pressure of 
140 Ibs. per square inch, and develop the power stated when 
exbausting to the atmosphere. 

Forced lubrication is effected by valveless pumps worked 
off each end of the crankshaft; besides supplying the chief 
bearing surfaces, the oil pumps also keep the valve gear 
always drowned in oil. 
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The valve gear is of the Ferranti patent positive type, and 
is placed in the gear casing situated midway between the 
cylinders, The valves are of the grid type, and operate ut 
half the speed of the engine. They are driven һу cams 
mounted on shafts in the gear casing, which obtain their 
motion by means of gearing from the crankshaft. The cams 


SrATION ON GATCHINA SUSPENDED RAILWAY. 


are shaped so as to move the valves sharply at opening and 
closing, and are of constant diameter, so that the metion 
imparted to the “ bridle ” on the valve rod is always positive. 
Thus there is secured the economic advantage of a * trip” 
gear, with the possibility of running the engine at а much 
higher speed than is possible with any form of trip 
gear yet invented. In addition to this, the year 18 
practically noireless. 

The exhaust valves are driven by one cam apiece, but the 
motion of each steam valve is compound: d of that of two 
cams, Called the opening’ ' and * closing” cams, and hy 
varying the angle between these, the point of cnt-cff may 
be varied while the engine is running. This is effected by 
means of а handwheel on the top of 
the gear casing. 

The gevernor is driven by the 
vertical sh»ft of the gear which 
operates the vam-shaft. It acts on the 
throttle valve, and is arranged so that 
the speed of the engine may be altered 
while running. 

The alternators are Merers. Ferranti's 
standard 400-Kw. seta, of the copper 
or revolving disc type. At 250 
revolutions per miuute they are capable 
of giving their full load at either 
2,200 or 2,400 volts, and of doing 
an over-load of 20 per cent. for two 
bours without any injurious rise in 
temperature. The frames, as usual, 
can be moved laterally by means of 
opening gear, which is easily worked by 
one man, the frames sliding on rollers 
placed underneath the feet. This 
arrangement admits of easy access to 
the armature and field coils for cleaning 

urposes. 
The exciters are shunt wound, made 
by Messrs. Thos. Parker, Ltd. They 
are rope-driven, and run at a speed of 
780 revolutions per minute, being designed for an output of 
100 amperes at 100 volts. 

The Willans engines are of the well- known three-crank 
compound type, tbe only variation from the usual appear- 
ance being caused by an alteration in the governors, which 
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RoMaNorF ScsPENDED RAILWAY SHOWING САВ ON 35-rr. CURVE. 


are mounted on the main frame, and driven by belts fre 
the crankshaft. i 
The Peache engine, we believe, was the first of its kind И 
be built for electric lighting purpoe в, 
The 200-kw. E. C. C. alternator will give its пого 
output at 2,100 volts, at a speed of 333 r.p.m., 50 og 
per second, and a maximum ow 
of 220 KW., at 2.200 volts. 
, The armature is мачо | 
iron соге of large section ; by шем 
of screw gear aud hand w 
armature can be moved parallel © 
the shaft, quite clear of the fW 
magnets, во вя to expose the coils 
The field magnets consist of а aglidi 
ring of cast-steel, with poles веса 
bolted thereto, and arranged во 
the centrifugal force of the movil 
parts is taken bv the ring. The pol 
are 18 in number, 
The bearings are fitted with cog 
tinuous lubrication. The oollesiiig 
rings for the exciting current are Ф 
phosphor bronze, and each ring is рой 
vided with two «ets of brushes TW 
other two E. C. C. machines are c 
similar type. 
The exciters are of the multipolg: 
type; the armature is drum vom 
mounted on a sleeve keyed to 
extension of the EE The mage 
" eo - poles are-of - pagk ght-iron 
inga accurately tase | 
steel yoke, the latter ee 00d 
brackets cast on the A xi 
plate. The brushes are supported by means of a gun-m 
ring, carried by brackets fixed to the yoke ring. | 
A signalling device, consisting of a greund-glass sores 
with compartments illuminated by glow lumps, is fixed i 
view of wie startiug gear of all the engines. ! 
The switchboard, which is mounted on a platform at one 
end of the room, is of the Ferranti well-known cellular con- 
struction, which in detail is so like similar switch-geurs to be 
seen in almost every alternating curreut station, that only a 
brief mention of it is necessary here. The fuses are of the 
Ferranti oil-break type, and the resistances of the design 
known as open type. All parts are entirely isolated by the 
well thought-out system of divisions and insulating devices, 


i 


which has been instrumental in making the entire apparat. 
80 thoroughly substantial and reliable. 

The board consists of 10 panels, occuping a space 
6 ft. 6 in. wide, and controls the five alternators, 
their exciters, and five feeder circuits; the regulating 
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resistances for keeping the pressure constant are, as usual, 


placed in the basement immediately under the board, and are 


worked by hand-wheels situated in front of each generator 
panel. A Kelvin voltmeter for the exciters is fixed by the 
side of the board. 

Behind the switchboard is the test room, where meters and 
other apparatus are tested. At the end of the boiler house 
isthe heavy stores room, men's mess room, and a fitting 
shop well equipped with lathe, drilling and shaping machines, 
driven by means of a 2-H. P. Langdon-Davies motor placed 
on a wall bracket. The general and chief engineer’s offices 
and the entrance hall complete the ground floor. On the upper 
floor is the committee room, charge-engineer's office, com- 
manding a view of the engine room, mess room, and light 
stores room, with lavatory. The warming of the offices is 
carried out by means of steam radiators. 

The high-pressure feeders consist of four paper-insulated 
cables laid om the solid system, in troughs filled up with 
pitch compound. These cables supply 19 underground sub- 
stations, in which transformers are placed, reducing the 
pressure to 200 volts, The low-pressure current is dis- 
tributed through new concentric paper-insulated and old 
single rubber-insulated cables, laid solid, or drawn into iron 
pipes. The single rubber-insulated cables are to be gradually 
replaced by those of the concentric type. The new cables 
were supplied by Messrs. W. T. Glover & Co., and the 
transformers by the British Electric Transformer Manu- 
facturing Co. 

The old Brush arc lamps which have lighted up the 
Parade for so many years have been replaced by new long- 
burning double-carbon arc lamps, taking 6 ft. of carbon each, 
and burning for 40 hours without retrimming. These 
lamps, 33 in number, are in two series circuits, supplied from 
constant-current transformers with moving coils. Each 
lamp has а new type of automatic cut-out switch placed in 
the base of the post, together with the windlass of the 
raising and lowering gear. Throughout the main streets 
there are 66 lamps, each supplied through a transformer 
and double-pole switch fuses from the 200-volt distributors. 
Five of these lamps in Devonshire Place are suspended over 
the centre of the street, from span wires attached to steel 
posta on either side. 

The arc lamps, switch gear, transformers and raising and 
lowering gear were supplied by the Gilbert Arc Lamp Co., 
of Chingford, and the lamp columns by Messrs. J. and A. 
Law, of Glasgow. 

The price per unit of energy for lighting was reduced, 
from October Ist of last year, from 73d. to 64d., and the 
charge for energy for heating, cooking, and motive power 
from 4d. to 3d. Meter rents have also been reduced from 
48. to 28. 6d. per quarter. As a contrast between the 
present prices and those in force in 1888, it may be stated 
that the Electric Light Co. were at that time charging 18. 
per unit for a period of one hour per day, and 8d. per unit 
for the second hour. The supply was also only available 
from dusk to 1 a. m., and from 6 a.m. till daylight. 

The use of electricity for heating and power is rapidly 
extending in Eastbourne, a large and increasing number of 
radiators and small motors being connected to the mains. 

It is estimated that for the year 1902-1903 the number 

of 8-c.p, lamps (equivalent) connected will be 55,000, the 
number of consumers 790, and the units sold 836,525. The 
marimum load is 683 Kw. 
_ The new work and reconstruction have been carried out 
ш accordance with the designs and specifications of Mr. 
V. C. C. Hawtayne, consulting engineer to the Corporation. 
The borough electrical engineer is Mr. J. K. Brydges. 

Our thanks are due to these gentlemen and to the con- 
tractors for their kind assistance in the preparation of this 
article, and to Mr. Brydges for affording us facilities to 
photograph the plant in the works. 


Sonthend,—At Southend Police Court on March 8rd, 
one Redfern, of Sheffield, summoned the Southend Corporation for 
failing to supply electric light upon premises within their area. 
Plaintiff, who is an entertainment caterer, stated that he had 
sustained considerable da in his business owing to the failure 
of the electric light. The Bench held the Corporation liable, and 
imposed a fine of 30s. рег day from July 18th to August 18th, with 
2264 costa, in all a penalty of £38 16s. 


. expenditure 


THE ROMANOFF SUSPENDED ELECTRIC 
RAILWAY. 


Ws illustrate on the facing page two views of a short length 
of electric suspended railway which was a short time ago 
laid down for the Emperor of Russia on the system of 
Mr. H. W. Romanoff. The line is only 700 yardsin length, 
and is laid from the Emperor's palace to the Gatchina rail- 
way station. It derives additional interest from the fact 
that the system has been occupying the attention of the 
Russian Minister of Interior (Home Office), who has 
appointed a commission to inquire into ite adaptability for a 
line between St. Petersburg and Moscow. 

Mr. Romauoff's system has one feature in common with 
those of Langen & Enos, t.e., the suspension of cars from 
the rail, and surrounding it so that they cannot jump from 
the rails without breakage of several parts simultaneously; 
but these are said to be the only points of similarity. 

In Romanoff’s system the permanent way consists of 
girders cross-joined holding the rail, strengthened by an iron 
belt serving as a foundation for the rail. The only pointe 
to consider are the sizes and dimensions of the car. At 
present Romanoff uses fixed T-shaped standards, supporting 
double track, but there is nothing to prevent'him from 
making а single track with passing places. The biggest 
incline on the short railway in Gatchina was ‘018, and the 
smallest curve of 35 ft. radius. The weight of the railway 
depends, of course, on the weight of the car; for military 
purposes 75 tons per mile is sufficient; but for passenger 
purposes it is from 260 to 400 tons per mile. 

This system is divided by Romanoff into different 
ty pes :— 

1. The main line railway for heavy traffic and high speed, 
i. e., 120 miles and over. 

2. For high level town traffic without impeding the 
ordinary street traffic. 

8. For military portable railways, or for other purposes 
guch as mining and light goods traffic. 

4. For postage purposes, light parcel and express letter 
cars, which require a very cheap and very light line, and 
travel at 150 miles per hour. | 

An estimate has been made of the cost of a railway such 
as that proposed from Sc. Petersburg to Moscow, 345 miles 
long, with 66 trains travelling simultaneously with a speed 
from 90 to 108 miles per hour, including (1) the cost of 
construction of permanent way, (2) installation of block 
signal system, (3) rolling stock of 400 cars for 35 passengers 
each, (4) workshops and carriage sheds for repairs, (5) 40 
generating stations of 1,500 H. P. each, (6) signalling appa- 


ratus, (7) cottages for servants, (8) 80 high-level platforms, 


(9) all foundations for standards, &c. The total cost, 

according to the report of the Imperial Russian Technical 

Institute (dated February 15th, 1901), is £23,800 per mile, 
Mr. Romanoff is just now on a visit to this country. 


New York Electrical Laboratory.—The report of the 
Electrical Laboratory Commission of New York State was presented to 
the Legislature on February 17th. The Commission reports that it has 
found $1,462,615 595 invested in electric railroads, electric light and 
power companies, telegraph and telephone companies in the State, 
and $1,680,590,290 in companies engaged in the manufacture of 
electrical apparatus. The report reviews the disputes likely to 
arise in the use of electrical energy, which must be settled by 
expert knowledge. It points out that the first use of such а labora- 
tory would be the calibration of all types of electrical meters; it 
could also supply expert and impartial evidence demanded by many 
questions, and the discoveri-s and inventions resulting from the 
work of such a laboratory would belong to the people of the State 
without any of the restrictive or prohibitive features that go with 
private or co-operate ownership. The laboratory would consist of 
five teparate baildings—a power house, storage building, electro- 
chemical building, machinery building, and an administration and 
instrument building. The estimated cost of the buildings is 
$81,949,000. The equipment of the power house is estimated at 
$59,700; of the storage building, $1,000; of the electro-chemical 
building, $20,600; of the machinery building, $63,400; and of the 


administration and instrument building, $10,800. To this, miscel- 


laneous coste of $27,400 are added, and for superintendence, contin- 
gencies and architectural treatment, $10,551, the estimated total 
required being $275,000, which sum the Commission 
recommends should be appropriated. | 


450 


THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,920, Maroz 13, 1903. 


—— ————ß — — — — 


NOTES. 


(Continued from page 444.) 
Institution of Electrical Engineers. — The pro- 


gramme arranged for the visit to Italv, which takes place on 
April 166 to 10th. has been issued to members. The first item is a 
visit to the Valtellina Railway, the only one in existence operated 
for public traffic with tbree-phase current at 3,000 volta. A visit 
will be paid to the tomb of Volta on Sur day, April 5th. On the 
followirg days the Milan-Gallarate Electric Railway, the power 
station at Paderno and Messrs. Gavazzi's silk works, a numberof works 
in Milan, the Vizzola power station, Messra. Franco Tosi's engine 
works, and Messrs. Fora & Banfi's cotton mill will be visited. The 
Milan-Gallarate Railway was described by Prof. C. A. Carus- Wilson 
‘in a paper read before the Institution, and abstracted in our issue of 
May 30th, 1902; and an illustrated account of the Paderro power 
station was given in our issue of October 5th, 1900. The retwork of 
electric railways which is gradually epreading over Nortbern Italy 
renders this district of great interest to electrical ard railway 
engineers, and the visit will undoubtedly prove a source of both 
pleasure and instruction to those who take part in it. We notice 
that members who elect to travel independently of the main party 
will be expected to contribute to the incidental expenses incurred 
in the organisation of the tour; this is only reasonable. 


An E.C.C. Dinner.—The Drawing Office Dinner of the 
Electric Construction Co. was beld on March 7th, at Wolver- 
hampton, under tbe chairmanship of Mr. Hawkins, the genial head 
of that department. After dinner the members of the drawing 
office gave a musical programme, which was greatly enjoyed. 


The Flight of a Golf Ball.—Under this title some 
interesting experiments, conducted with the aid of electric-spark 
photography, are described in the current Strand. The experimenta 
were carried out by Меғвте. Frank Broadbent and H. Smith, with 
the object of detecting and measuring the spin acquired by a golf 
ball in the act of being driven off the tee, which sometimes causes 
it to describe euch extraordinary curves. Doubtless golfers will 
hail this new and plausible excuse with acclamation. 


Errata.—In our abstract of Mr. M. B. Field's paper on 
“ Resonance " last week, the following ccrrections should have been 
made :—p. 416, column 2, line 6, for“ pair of poles" read “pole”; 
line 61, for “1'33 ү,” read “133 x 10-' v, ; p. 417, line 14, 
delete "corresponding to fig. 17"; line 22, for ‘ 93,700” read 
" 9,370." 


Manchester Ship Canal Cranes.—In our article on 
this subject last week it should bave been stated that the cranes 
were built and equipped to the specification of tbe Manchester 
Ship Canal Co., of which Mr. Fox is the chief mechanical engineer. 


Appointments Vacant.—Deputy electrical engineer for 
Salford at £250; shift engineer at Partick at 30s. ; the Bermondsey 


B.C. requires a foreman for ita destructor at £2. See Official 
Notices" this week. 


Electrical Exhibition.—The Isle of Thanet Electric 
Tramways and Lighting Co. propose to hold an electrical exbibition 


at their power house during April. Вее our Official Notices” 
this week. 


Electrical Exhibits for the Fire Exhibition.— We 
have received the following letter from Mr, James Swinburne, the 
chairman of the Electrical Sub-Committee of the International Fire 
Exhibition :—'' The importance of fire telegrapby, fire alarms and 
fire telephones in connection with the fire service, as also the 
importance of electrical control systems for watchmen and others, 
makes it a matter of considerable interest to all associated with 
electrical engineering that the electrical section of the forthcoming 
Fire Exhibition ehould be thoroughly representative of the appli- 
ances now in use for this this character of electrical wok. It is 
also of general importance to the community to encourage in every 
possible way the equipment cf cities, villages, factories, shops, hotels, 
&c, with electrical fire-alarms and fire-telegraphic apparatus, 
as it is the ‘early call’ of the fire-fighting forces that 
plays such an important part in the effectual extinguishing of fires. 
Besides questions of electrical telegraphy as connected with fire- 
fighting there are, however, the two preventive problema of the 
electrical safeguard in electrical installations and the safeguard for 
protection from lightning, which both considerably affect the elec- 
trical industry in its relations to the general fire protection of the 
country. The attention of the electrical trade is bence particu- 
larly called to the impending International Fire Exhibition, and it 
is suggested that an effort should be made by all electrical firms in 
aay way associated with the work to exhibit what they consider to be 
most practicable in this direction. The International Fire Exhibi- 
tion at Earl's Court will be visited on this occasion, not only by 
general exhibition visitors, but by a large number of professional 
men, public officials and municipal delegates interested in the sub- 
ject, while the International Fire Prevention Congress, to be held 
in July, will alone bring tcgether a large number of these seriously 
concerned in the matter beth from at home, the colonies and ab: oad. 
Further, the Natioral Fire Brigades’ Union Tournament, organised 
by the National Fire Brigades’ Union—which bas a membership of 
over 500 provincial brigades—will bring to the Exhibition a very 
-arge number of fire brigade officers and men, all anxious, more or 

ess, to improve their local resources. Again, there will pro- 


bably be an Ambulance Congress, which will bring together 
many of the leading officers in the various ambolance вег- 
vices wh^ are becoming more and more interested in the 
question of rapid intercommunication of & similar character to tbat 
of бге telegraphy. Regarding awards—diplomas for gold, silver 
and bronze mecals will be accorded by sections and sub-sections on 
a system to be approved by the Electrical Committee, and a jury of 
a thoroughly rer resentative and independent character will make 
these awards.” 

No doubt a copy of this communication will reach the bands of 
numerovs electrical manufacturers, and we trust that they will be 
able to make a good showing of modern work at this exhibition, 
which opens in a few months’ time. 


The Lighting of Edinburgh Streets.—In a paper on 
“ Artificial Lighting in the Nineteenth Century," read on Wednes- 
day, 25th ult., by Mr. Daniel Macfie, before the Edinburgh Archi- 
tectural Association, the lecturer said it was little short of a scandal 
that in twentieth century Edinburgh, a unique installation of an 
antiquated and effete style of gas-lamp existed side by side with 
the electric arc lamp. There were rome six thoroughfares in the 
city with specimen installations of incandescent lighting. There 
with the 38 miles of electrically-lighted streets, brought into 
stronger relief the 150 miles of streets still lighted with an effete 
style of gas lamp. The juxtaposition of tbe electric arc lamp and this 
type of gas lamp was not matcbed in the United Kingdom, and it 
was not creditable tothe municipal authorities that while they bad 
widely and generously adopted the electric arc lamp for streat 
lighting no sustained effort bad been made to improve the system of 
gas lighting already existing. 


THE CENTRAL STATION ENGINEER. 


In consequence of the resignation of Mr. A. Bromley Holmes the 
following promotions were made as from March 1st:— Mr. W. H. 
CorLis to the porition of deputy resident engineer, with increase of 
salary from £450 to £500: Mr. Wm. Norrie to be distribution 
engineer, with increase of salary from £190 to £215 per annum; 
Mr. B. H. CoLLIxSs, chief clerk, salary increased from £300 to £350 
per annum. | | 

Tbe Annes U.D.C. has increased the salary of Mr. J. Н. CLOTHIER, 
electrical engineer, from £175 to £200 per annum, with an 
honorarium of £50 for extra work in connection with the proposed 
tramway scheme. 

The Electricity Committee of Grimsby Corporation has recom- 
mended that the salary of Mr. ViGNOLES, electrical engineer, shall 
be increased from £300 to £350 per aupum. 

The 8t. Helens T.C. has retsined Mr. HIGHFIELD as consulting 
electrica] engineer, for such period as may be necessary to cover all 


. w'rk in connection with the contemplated extension of the works, 


and the settlement of the difficulties with the Tramway Co. 

Mr. H. R. Morr, chief assistant in the testing department of the 
Metropolitan Electric Supply Co., Ltd., has been appointed 
assistant electrical inspector to the City Corporation. 

Recommendations to increase the salaries of Mr. Gay, the elec- 
trical engineer, and Mr. Yraman, assistant electrical engineer, were 
negatived by 27 votes to 12 at the last meeting of the Islington 
Borough Council. 

Ata recent meeting of the East London (Cape Colony) Borough 
Council, the Mayor reported that Mr. CurHBERT WiLsoN-MOoORB 
bad been appointed town electrical engineer. 

As а result of some reorganisation in staff at the Leyton electricity 
worke, Mr. Owzn Cox bas been appointed outdocr engineer, at a 
salary of £130 rising to £180—and Mr. Norkxs, senior charge 
engineer bas been appointed station engineer, with £150 salary, 
rising to £180. 

The Portsmouth E.L. Committee has recommended the pro- 
motion of Mr. FowLE to station superiutendent at a commencing 
salary of £300, rising to £500. 

Tonbridge U DC. has appointed Mr. Woop, of Maidstone, as 
shift engineer at the electricity works. 

On 7th inst. a smoking concert was held at the Clapham Hotel,” 
Lowestoft, on the occasion of the departure of Messrs. A. E. Loos, 
chief assistant, 8. FOSTER, assistant engineer, and R. STOCKBRIDGSE, 
from the electricity worke. Mr. W. H. Ridpath, outside superin- 
tendi: g engineer, took the chair, and on bebalf of the staff presented 
Messrs. Loos and Foster with writing cabinets, and Mr. R. Stock- 
bridge with a letter case. 

On 6th inst. the staff of the Taunton electricity works presented 
their chief, Mr. E. B. THORNHILL, with a case of useful electrical 
instrumenta as & token of esteem, and also as a mark of sympathy 
with him in the recent prosecution against him. 

The Sunderland Tramways Committee selected four candidates 
for the position of resident electrical engineer to the tramways to 
succeed Mr. Andrews. The votes were divided between Mr. 
Dayson, of Plymouth tramways, and Mr. WaLTER Bimms, of New- 
castle Corporation tramways. Mr. Dayson secured the appoint- 
ment at £200, rising to £250. 

Mr. W. A. L. Massey, at present in the service of the British 
Insulated and Helsby Cables, Ltd., has been appointed assistant 
(distributingfengineer) at Willesden U. D. O. electricity works. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Тн returos of this company for the past 

Northampton year indicate that substantial progress is being 

Electric Light made. 

and Power New consumers have ben added, greatly 

Co., Ltd. in excess of those in the previous 12 months, 
| and with a view to furthering the supply of 
energy for motive power, which is greatly on the increase, the 
directors bave adopted a scheme for hiring out motors. 

During the year negotiations for the sale of the undertaking to 
the Northampton Corporation were opened at the request of that 
body, but led to no definite result. 

Owing toits excellent prospects the company intends to apply 
for a provisional order to enable its operations to be extended to 
the suburbs and outlying districts. 

The progress of the undertaking during the last six years will be 
gathered from the following figures :— 


! 


| i | 
Year Revenue Average 


ending | кач Киш Unite from revenue Cost © Divi- 
S | lampe. | sumers. sold | eee | рег m S Е депа. 
C a we ĩð2/ / »· S 
m | | 
1897 | 11,084 | 171 | 114,676 | £3,032 | 6354 395d.: 2% 
1898 | 13,061 202 138,445 3,561 617d. 4:004. ee 
1899 | 19,763 329 185,412 3,919 | 508d. 3:074. 2 Ф 
1900 | 25,459 445 251,153 5, 171 | 494d. | 3˙25d. 2 y^ 
1901 | 29,121 | 502 286,890 5873 4894. 254d. 34 % 
1902 | 32,967 |; 580 338,541 6,636 4 70d. 2104. 44 9, 
4 


| 
c EP Зз ts мас. 

An analysis of the working expenses, &c , on the same basis as the 
municipal undertakings dealt with in these columns, will be found 
below. 

The items of expenditure on works costs compare favourably 
with those of undertakings having a larger output—coal at 46d. 
per unit being much below the average—and the total costs standing 
at alightly over 2d. per unit, as compared with 24d. in the previous 
year. Mr. G. H. Jackeon is the chief engineer to the company. 


GENERAL STATEMENT. 


Year ending December 81st — 1901. 1902. Inc. 
Total capital expenditure ... ase ..£80,543 £85,435 £4,892 
Total unite sold Т iis .. 286,890 338,541 51,651 
Equiv. number of 8-c.P. lamps connected... 29,121 32,967 3,846 
Maximum load in xw. "a “з 430 — 
Gross re venue wes es . £6,744 £7,639 £895 
Grose expenditure ... T ses .. £3036 42,927 — £109 
Gross profit ... iva as jos .. £3,708 £4,712 £1,004 
Average price per unit sold 489d. 470d. — 19d. 
Revenue. 
Per unit. Gross. 
Sale of current bes 470d. £6,636 
Meter rents... sis ies ves .. 10d. 227 
Rent receivable, &^. Те — int 23d. 324 
Premium on stock and pupils’ fees 22d. 452 
Gross revenue 5:35d. — £7,639 
Expenditure. 
Per unit. Gross. 
Coal ... 905 sie we 858 .. "46d. 573 
Oil, waste, water and engine room stores 04d. 62 
Salaries and wages incurred in generation 
and distribution, &c.  ... e ..  '69d. 981 
Repairs and maintenance of engines, 
boilers, dynamos, mains, &c. ... .. 33d. 469 
Works costs ... 1:52d. £2,085 
Rent, rates and taxes T Rei .. A "20d. 286 
Management expenses, directors’ fees, 
salaries of engineer, secretary, ас- 
countant, &. "Xe ors ..  '21d. 300 
General establishment charges, stationery, 
printing, law charges and insurance 15d. 224 
Sundry - s. ә, - .. "02d. 32 
Gross expenditure eee [rr 2°10d. — £2,927 
Profit. 
Interest on debentures vus v iss . . £1,189 
j „ temporary loans "T vus se 160 
Half-year dividend preference sbares — ... m" 403 
Prelimioary expenses vis ise iss wae 302 
Depreciation ... don vies En sis к 800 
Dividend on preference and ordinary shares .. 1,820 
Carried forward to balance in hand ies ius 38 
Gross profit ^ ... 25 —  £4,712 


The gross profit for the year was £4,712 as compared with £3,708 
for the yesr ending December 31st, 1901, and was allocated as 
shown. A balance of £33 remains on tbe years working, and 
with £35 from the previous year, makes a total balance of £74 
carried forward. 

Jt will be noted that a sum of £800 has been carried to the 
depreciation fund, which now stands at £3,900. 

The prices for lighting have been reduced and now stand at 6d 
and 3d. per unit on the Brighton system, motors at 2d. per unit 
with discounts, 


Тн returns of the Worcester electrical depart- 

Worcester ment for the year ending 1902 are of an exceed- 

Corporation ingly satisfactory nature. The accounts indicate 

Electricity that a substantial profit has been realised, due 

Accounts. largely to the increased proportion of energy 

obtained from water-power—an indirect result 

of a wet year. The percentages of water-power obtained during 
the years 1901 and 1902 are shown by the following table :— 

Average 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Deo. for year. 


1901.. 407 678 550 519 78:9 427 828 177 97 88 26°4 841 872 
1902.. 591 599 707 78:5 751 85:5 488 599 514 479 491 484 586 


During the year the department has successfully started the new 
Hylton Road generating station and laid new lighting and traction 
cables; it has also changed over a portion of the supply from the alter- 
nating to the continuous-current system. Mr. C. J. Sutherland, the 
city electrical engineer, and his ordinary staff have been responsible 
for this work, and are to be congratulated on its successful issue. 
The progress of the output during the past five years will be 
gath red from the following figures :— 


1902. 1901. 1900. 1899. 1898. 
Total units generated ... 906,140 907,086 842,132 710,416 610,492 
Units sold :— 
Public lamps ... 
Private consumers 
Total РЕ 2 


. 148,640 125,878 106,049 109,600 108,400 
.. 524,414 536,691 519,690 441,837 365,944 
... 673,054 662,569 625,739 551,437 474,344 


It will bo noticed that a large reduction in transmission loss has 
been made—for units generated are less tban in the previous 
year—although 10,488 unite more have been sold. 


GENERAL STATEMENT. 


Year ending March 3lst. 1901. 1902. Ino. 
Total capital expenditure £88,879 £114,815 £25,936 
Number of units sold , 662,569 673,054 10, 485 
No. of lamps connected 36,242 39,186 2,944 
Number of consumers ... m 540 577 37 
Maximum load in W. - 538 510 —28 
Gross revenuun  ..  .. £10,856 £11,062 £206 
Gross expenditure... A eae £5,326 £5,002  — £324 
Gross profit x Сын £5,530 £6,060 2530 
Average price per unit sol 3°76d. 8:614. — 15d. 


The unusually small increase in revenue over the previous year is 
accounted for by the decreased energy supplied to the water-works, 
who are introducing steam pumping plant, thus the net increase in 
units sold was only 10,485, compared with 36,830 in 1901; the 
private unite, however, show a percentage increase of 5:24, as com- 
pared with 4°35 in 1901. The prices charged vary from 12d. to 


74d. per unit. The averages obtained were as followa:— 


Average price 


Units. Revenue. 


obtained. 

Water-works motors 110,765 £807 1:25d. 
Public lamps ss 148,640 £1,228 1°98d. 
Private lighting ... ... 410,220 £8,041 470d. 
Private motors iat 3,429 £50 9:48d. 
672,054 £10,126 3 61d. 


The revenue for the past two years was as follows : — 


REVENUE STATEMENT. 
Year ending Dec. 3186. os 1901. 1902. 
Gross. Per unit. Gross. Per unit. Ino. 


Bale of energy .. £10,392 3°76d. £10,567 3°77d. Old. 


Motor and meter rents 239 ‘09d. 259 ‘09d. ‘00d. 
Property rens. — — 197 07d. 07d. 
Sale of old material .. ae 96 Old. € — — (ld, 
Sundry .. ee « «=. 199  :07d. 89 ‘Old. — 06d. 


£10,856 3:934. £11,069 3:944. 01d. 


Gross revenue 
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In the works costs, it will be noted that the cost of coal shows a 
considerable reduction on the previous year, being nearly id. per 
unit less. This is due to several circumstances, including the larger 
proportion of water power used, and some reduction in the price 
of coal. The remaining items are about the same, and the total 
costs are less by 15d. than in the previous year. 


Cost o» PRODUCTION. 


For the year ending Dec. 81st — 1901. 1902. 
Gross. Per unit. Gross. Per unit. Inc. 


Coal..  .. £2,351 ‘85d. £1,779  *68d. — 22d. 
Oil, waste, water, and engine | 182 ‘07d. 192  *0?7d.  -00d. 
Balarios and wages incurred 
In generation and — 1,011 ‘87d. 1,238 44d. 07d. 
tion, and attendance on 
public lamps. 
Repairs and maintenance 
of engines, ues 917 334 874 “Sid. — 02d. 
dynamoe, mains, publio 
lamps, &c. — — 
Works cost ... £4,461 1:624. £4,083 1454. — 17d. 
Rent, rates and taxes 119 ‘04d. 129 °04d. 00d. 
Management expenses, 
salaries of engineers | 504 18d. 487 °18d. ‘00d. 
secretary, clerical staff 
Ge шота i 
, 0 ’ 
printing insorenoe, uu 173 ‘06d. 198 -*07d. ‘Old. 
0 
VV 76 084. *112 »O4Ad. ‘Old. 
Total costs .. £5,326 1:93d. £5,002 1°78d. — 15d. 


кы an item of £20 for proportion of rents re Tybridge Street pro- 
perty. 

The decreased expenditure and increased revenue together con- 
tribute to a profit of £6,060, some £530 in excess of the previous 
year; after paying off capital charges, and allocating sums of 
£600 and £500 respectively to the reserve fund and the district 
rate, a balance is left on the year's working of £51, which, with the 
balance from the previous account of £1,479, makes a total balance 
in hand of £1,530, which is carried forward. 


PROFIT STATEMENT. 


1901. 1902, 
Interest on loans š £2,247 £2,892 
Sinking fund for repayments 1,898 2,017 
Transferred to reserve fund - = 600 
Contribution to general district rate .. is 500 
Year's balance carried forward .. ee 1,385 51 
Gross profit vus ase ^ £5,580 £6,060 


CITY NOTES. 


Notting Hill Electric Lighting Co. 


THE sixteenth ordinary general meeting of this company was held 
on Tuesday at the offices, High Street, Notting Hill Gate. 

Sir Мм. Своокев, F.R S., presided, and in moving the adoption 
of the report and balapce-sheet, said that he had occupied the chair 
at their meetings on 15 occasions. Turniog to the report, he said 
that no further shares bad been issued during the past year, but the 
balance of £12,864 on shares allotted in the previous year was paid 
up and the whole of the shares now issued were fully paid, leaving 
£56,000 of ordinary share capital for further use if required. The 
statement of loan capital had been altered to give effect to the reso- 
lution passed at the last general meeting, increasing the borrowing 
powers from £50,000 to £72,000, being 50 per cent. of the capital 
for the time being paid up. But tbe directors had not required to 
exercise tbose powers, and the total paid-up share and loan capital 
of the company at the erd of the year therefore amounted to £194,000. 
It had been found neceszary, however, to issue in the current year a 
small amount of only £5,000 of the unissued debentures in order to 
meet the demand for fresh capital expenditure. The capital account 
showed an increase of the expenditure side of £13,777 14s. 10d. 
principally made up cf the two items, Fixed machinery aud 
mains." "The additional machinery which had been purchased was 
necessary to meet the increased output, and took the form of 
motor-generators. which bad been fixed at the Bulmer Place and 
Holland Mews stations, and were driven by the power received 
from the Wood Lane works. Ju.t over £7,000 was spent on new 
mains, which were laid principally in Oxford and Cambridge 
Gardens aud other roada in North Kensington, in order to obtain 
sufficient load in that district to keep ttc Lancaster Road station in 
constant work. The number of cus'omers on thore lires of exten- 
sion was not yet large, but it was to be hoped that with the reduc- 
tion in the price of current the demand in that part of tbeir arca 
would be more satisfactory, and would justify the capital expendi- 
ture. The only other Jarge expenditure on mains was to meet the 
demands of the Royal Borough of Kensington for electricity for 
public lighting, several of the principal streets having been so 
lighted. There were ouly two other items of importance, one being 
£729 expended in completing the building of the sub-stations, and 
£701 in completing the conversion from leasehold to free- 


bold of the property at Lancaster Road by the pur- 
chase of the reversionary interest. The total capital expended 
was £210,257 163. 1d., being £16,257 168. Id. in excess of the 

capital received, the balance being provided by employing the 
reserve fund intbe business. The revenue account showed & profit 
of £14,609 бв. 2d., which was an increase £1,563 compared with the 
previous year. Nearly the whole of the generating costs were con- 
siderably lower, a8 most of the current had been taken from the 
Wood Lane works, it having been found to be more economical to 
take current from those works than to generate it themselves at the 
Notting Hill station, reserving the steam plant at the latter place 
to supply current during the period of maximum requirement. 
Year by year the amount of rates and taxes became a more serious 
item, and it was now nearly treble what it was in the year 1900, 
whilst for the current 12 months it would be again higher. The 
Borough of Kensington should not overlook the fact trat by the 
adoption of municipal trading, which had been discussed so much of 
late, and buying up of electric light companies, they would lose many 
thousands of pounds in rates that were being paid by the different 
companies supplying electricity in the parish. The fact was, that 
they were making out of one of the company's works a bigger profit 
than the borough would make if it owned the works. The manage- 
ment expenses still remained at about £3,000, and although the total 
sales had increased nearly 20 per cent., the percentage of increase 
in the expenses of management was hardly perceptible. There 
was one other item on the debit side of tbe revenue account to which 
he must refer, and that was the £273 spent in law costs. That, аг 
was explained in the directors' report, had been spent in success- 
fully opposing the London County Council's Electric Supply Bill, 
which was introduced into Parliament last year. Had that Bill 
been passed, undoubtedly it would have been seriously injurious to 
the interests of this company, and also to those other companies 
supplying electricity in London, as it interfered in many ways with 
the arrangement between them and the local authorities. Although 
the measure was defeated, it was being brought forward again this 
session, and had already been read a first time in the House 
of Commons, so that it would be necessary for them again 
to incur the expense of opposing. As a matter of fact, 
they had already sealed the petition against the Bill, and he 
believed the other London companies had taken the same 
course, The credit side of the account showed a gratifying increase, 
and was about 18 per cent. above the total for the previous year. 
The net revenue account showed a profit balance of £8,319 11s. 10d., 
which was more than £1,100 in excess of the last year. It would 
be seen that they had transferred to the depreciation and renewal 
fund a sum of £1,284 118. 5d., in addition to contributing their 
proportion of the Wood Lane works sinking fund, amounting to 
£1,045 18s. 9d. With regard to the depreciation, renewal and reserve 
fund, £784 118. 5d. represented the costof renewing the accumulators, 
and was the first item they had charged against that fund, which 
was provided for renewals. An item of £1,000 to the debit of that 
account was a mere transfer in the books of balance of preliminary 
expenses, &c., from one account to the other. Nothing was 
ever paid for goodwill, and no general contract was made, so 
that the whole of the assets were represented at actual prime cost, 
which they considered a sounder method of finance than first loading 
the capital, and then unloading it by writing off. The Kensington 
and Notting Hill debenture stock sinking fund was the new account 
added last year to show the company’s proportion of the sinking 
fund which was being created for the redemption of the joint deben- 
ture stock. The stock had to be redeemed in the year 1931, 
and the joint station would then belong to the Kensington 
and Knightsbridge Co. and themselves in proportion to 
the amount of their respective contributions. The sinking 
fund was being invested in trustee securities, and had been 
calculated to redeem the debentures in 1931 at a low 
rate of interest. In the year they commenced with a loss of £554; in 
1896 there was a profit of £4,736, the profit for the past year 
having been £14,609. The increase in business had been steady; 
339 new customers were connected last year as compared with 254 
in the previous year. The directors recommended a dividend of 6 
per cent., but a larger distribution might be looked forward to in 
future years. The increase in the profit last year of £1,500 was 
absorbed by another £22,000 of ordinary share capital, ranking 
for dividend. Тһе Wood Lane works were running successfully, 
and the price of current had been reduced to 5d. per unit. This 
reduction had been made in anticipation of an increase in the 
number of consumers. The price for day current for power pur- 
poses, &c., had also been lowered, and they hoped to obtain a satis- 
factory day load. 

The motion for the adoption of the report was seconded by Mr. 
ARTHUR E. FRANELIN, and carried after some discussion. The 
retiring directors and the auditors having been re-elected, the 
meeting termiuated. 


Kensington and Knightsbridge Electric Lighting Co. 


THE meeting of this company was held at Westminster, 8.W., on 
Wednesday last week. Sir Евек. BRAMWELL, Bart, F. R. S., 

presided, and, in moving the adoption of the report, said he had 
very few ob:ervations to make in respect of that motion, for the 
accounts were, he thought, eminently satisfactory. They bad an 
increased revenue of a little over 13 per cent., and they had an 
increased expenditure of a little over 2 per eent., and these, he 
thought, were very satisfactory items. The saving in expenditure 
had arisen very largely indeed from the difference in the price of 
coal. As regarded the price of coal and the consequent reduction 
of profits which might arise from the variation of that price, the 
directors could do very little beyond making a few contracts in 
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advance in fear and trembling. However, they did all they possibly 
could to get the coal to the joint generating station at Wood Lane 
on economic terms by providing their own wagons, and so on, and 
when they got their coal there the engineers did all they could in 
the way of getting the best out of the fuel by some of tre most 
admirable combustion he had ever witnessed. They sent no smoke 
out of their chimney and deposited no soot by their economisers, 
and he believed all the good of the coal was got out of it. Another 
source of economy was that they had got a much larger 
proportion of their unite from the joint station than 
formerly, and that operated in two ways. In the first 
lace, the dead charges became less per unit as the units were 
creased ; and, secondly, the units were produced from coal they 
delivered into the bunkers there at, roughly speaking, two- 
thirds of what they had to pay for their stations in Keheington 
and Chapel Place. These were considerable sources of economy. 
But one great source of their prosperity was the care and attention 
given by the staff, and especially by the two heads of it, Mr. Miller, 
the engineer, and Mr. Erskine, the secretary. Last year there was 
some dissatisfection, and some shareholders attended the meeting 
and complained, but they could not have their cake and eat it. They 
had been issuing ordinary shares at par, as he thought it was their 
duty to do, and for a time, of course, that put an extra dividend 
upon them for capital that had not borne fruit. Now that capital 
had borne fruit, and they already saw the very substantial increase 
in the earnings they had made that year. They proposed to pay the 
10 per cent. dividend wbich they had paid before, and to carry 
forward the sum of £5,832. They thought it well to have a certain 
amount in hand for avy unexpected casualty or for making up the 
dividend if they had a bad year again with coal, and further, they 
thought it better that the company should get thereputation of paying 
а uniform dividend on which investors could rely than to have a 
fluctuating one, up and down from time to time. There was one 
thing in regard to which ho thought they were entitled to 
complain; that was the conduct of the London County 
Council in bringing forward this year a Bill practically 
identical with that which the House of Commons threw out 
last year. He would not go into the details of that Bill, but they 
were of the usual grasping character of the County Council, and he 
did complain that they should be allowed to bring it forward two 
years in succession. "Their law charges were very moderate 
indeed, £340, but of that sum tbe major portion was due to the 
abortive attempt of the County Council, and this year they must 
the Bill again, because it was contrary to their interests and 
to those of other companies. The hard thing was that not only had 
they to pay their own coste, but ss ratepayers they had to pay the 
costs of the County Council. Anotber matter was the enormous 
amount of the rates, which were based rateably on their income-tax, 
and they came out that year to as much as £4,900. 
Bir CHARLES GRANT seconded the adoption of the report, and the 
resolution was agreed to. | 
On the motion of the CHarBMAN, seconded by Mr. G. Н. 
Норктнвох, it was agreed that the interim dividend of 5 per cent. 
be approved, and that a further dividend of 5 per cent. be declared. 
The CHAIRMAN proposed the re-election of Sir Charles Grant as a 
сс. and this was seconded by Согониг, R. E. CROMPTON and 


The auditors were re-elected on the proposition of Mr. METCALFE, 
seconded by Mr. MILLER, and а vote of thanks accorded to the 
chairman on the motion of Mr. R. W. WALLACE, K.C., seconded by 
Mr. Horxrssox. 


London Electric Supply Corporation. 


Мв. Б. Н. Benson presided at the meeting held last Friday at 
Winchester House, and in moving the adcption of the report, said 
that the satisfactory result of the year's working was produced by 
both an increase of gross revenue, and a decrease in expenses. 
The former increased by £7,000 from sales of current, and the latter 
included a decrease of nearly £3,000 in the coal bill. It was not 
that coal was much cheaper, for the difference was only 6d. per ton, 
but there was a greatly reduced consumption. The reserve now 
amounted to £9,000, and their great object must be to iucrease that 
fund year by year, rather than to declare dividends on 
the ‘ordinary capital. They must have this fund as an 
insurance against antiquation of plant and risk of accidents. 
He asked the sbareholders' sanction of the policy of bailding up the 
property with all the surplus that they might for the present earn 
over the preference stock dividend. The company had made a 
three years’ contract with the L.C.C. for supplying power for their 
tramways. The Council were to find all the plant and mains, so 
that all the company would have to find was another battery of 
boilers, at a cost of £7,000. The contract was taken at a rate which 
would remunerate the company, but supply would not commence 
until toward the end of the year. After referring to the question of 
municipal competition in connection with the new Bill of the L. C. C., 
and showing that the Council was attempting to over-ride the 
Electric Lighting Acts of 1882, on the faith of which most of the 
money was invested in the company, the chairman aid that in six 
years the company’s net revenue had increased by 113 per cent , but 
its capital account (excepting the amount written off in 1898) by 
only 35 per cent. | 

Sir W. Н. Preece seconded the motion. 

Mr. R. В. Bam, tbe managing director, said that the capital 
expended during 1902 was £22,000, as compared with E37, 0% in 
1901. While the gross revenue was increased by over £7,000, or 
10 per cent., the profit had increased by over £10,000, or 40 per cent. 
This large increase in profit was owing to the economies effected in 


the cost of generation. The total expenditure was less by £3,000, 


although they had sold nearly half a million more units. The 
number of units sold was 4,036,593, as against 3,546,400 
in 1901. The cost per unit sold was reduced from 
9d. to 244. = 18 per cent. The principal saving was in 
coal, the consumption being 1902, 16,241 tons; in 1901, 18,900 tons; 
and in 1900, 26,710 tons. That decrease in consumption, taken 
in conjunction with the increase in units sold, showed a saving of 
25 per cent. in the coal bill for the year; and considering that they 
were at present working non-condensing, that might be taken as a 
very satisfactory figure. They were still reducing that consumption. 
Althongh they soid 14 per cent. more units than in 1901, their gross 
receipts had only increased by 10 per cent. ; that was owing to the 
keen competition to which they were subjected. The company bad 
no less than 11 competitors, nine companies and two municipalities, 
and they were threatened with yet another in the form 
of the L. O. O. It might give some idea of what that com- 
petition meant if he told them that one company was 
canvassing customers in those districts where it had competitive 
powers at 4d. per unit, while in the adjoining borough where it had 
а monopoly, it was charging 7d. per unit. In two districts where 
they had municipal competition, the published accounts of one 
showed that they were working at a loss, to which this company as 
large ratepayers in the borough had to contribute. The effect of 
all this competition was to reduce the average per unit sold, which had 
steadily decreased since 1894; in 1897 it was 5d.,in 1991 42d. and 
last year only 44d. As against this, however, the average con- 
sumption per lamp installed had increased from 193 to 204 units. 
The costs had also shown & steady diminution, and what was of 
even greater importance, the proportion of units sold to units gene- 
rated had shown a steady increase during the last 10 years. In 
1894 they only sold 524 per cent. of the generated units; in 1897, 
62 per cent.; in 1900, 70 per cent ; and last year slightly over 73, 
per cent. There was an increase of efficiency of 214 per cent. since 
1894. An efficiency of 73 per cent. in an alternating supply with 
two transformations migbt be considered satisfactory, when it was 
remembered that one of their competitora working last year on the 
continuous system only sold 70 per cent. of the current generated. 
The lamp connections had also increased, and siuce the end of the 
year a further 5,000 lamps had been applied for. They had had no 
interruption during the year. As regarded capitel outlay for 1903 
the new 1,500-&w. plant had not yet been completed, but when it 
was they would have sufficient plant for their requirements— unless 
some very abnormal demand arose—for the next two years. Hitherto 
their station had been running non-condensing, and although the 
engines had given satisfactory results for such running, those results 
came considerably short of wbat could be obtained with condensing 
plant, and they had reaolved to this year lay down complete 
condensing plant, which would still further increase efficiency and 
reduce the costs. 

The resolution was adopted, and the retiring directors and auditors 
were re-elected, and the chairman, managing director, and staff were 
thanked for their services. 

The CHAIBMAN closed the meeting by remarking that whatever of 
success they now had was due to the foundation which the late Lord 
Wantage laid. 


Chelsea Electricity Supply Co. 


THE meeting of this company was held at Winchester House on 
Wednesday last week, Mr. J. Irving Courtenay presiding. 

The CHAIBMAN, in moving the adoption of the report, said that 
it was with satisfaction that the directors were able to recommeud 
an increased dividend, notwithstanding that a larger sum had been 
placed to the credit of renewals and depreciation account than was 
the case in the previous year, and that a sum of £896 19s. 3d. had 
been written off the suspense account, which was more than was 
appropriated in last year’s account. The capital expenditure 
showed an increase of £30,000, but of this only £12,000 had been 
spent on plant and mains, the remaining £18,000 having been used 
in completing the purchase of land and property which would be 
required for extending their principal generating station. It was 
necessary under the Act to complete last year. Thecapital expendi- 
ture on plant during the year had been small, as they had endea- 
voured to make the fullest use of their present resources. The 
mains department had been occupied with a work of con- 
siderable importance, namely, the extension of their direct 
supply mains, which would enable them to deliver to cus- 
tomers in the larger portion of their area direct from 
the generating works, instead of having to pass the current through 
a transforming and distributing station. The development of that 
system had only become possible since lamps suitable for higher 
pressures had been put on the market, and they hoped in the future 
to effect considerable economies both in capital expenditure and the 
distribution losses by taking full advantage of the direct system. 
Very considerable progress was made during last year in charging 
over to the 200-volt supply. ‘The earlier customers were originally 
supplied at the old pressure of 100 volts, and they were in negotia- 
tion with those who still remained at that pressure. "The alteration 
of the system had necessitated a considerable outlay during the past 
year, which had been added to the вп:репве accouut, and of that 
account one-third had been written off. Some further expenses in 
connection with that change would be incurred this year. ‘The 
outlay would be well repaid in the future, as the supply at higher 
pressure would result in a saving of expenditure on the mains The 
reduced oost of the supply at 200 volte enabled them also to deliver 
at a lower price to their customers at that pressure, and they had no 
doubt that that would lead to the supply being made use of to 
a greater extent than in the past. The price of coal in 1902 
was lower than in the previous year, and a further reduction in the 
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working costs had been effected. The number of lamps added 
during the year was 14,971, as compared with 15,754 added during 
1901, and the revenue per lamp had improved. The generating 
plant had been maiotained in a state of efficiency, and had w rked 
as well as could be desired. They believed that the steadiness and 
regularity in their supply of electricity had given general satis- 
faction to their customers. They were making strenuous efforts to 
obtain a daylight or power demand, and although Chelsea was not 
a manufacturing district, they were beginning to meet with some 
success. There had been a satisfactory extension during the year 
of the use of their current for motive power ; several small workshops 
and businesses where gas engines and steam engines were formerly 
employed, bad adopted electric motors in place of the other engines 
with most excellent results. The use of electric lifts in preference 
to hydraulic lifts in blocks of flats and business premises, was also 
making steady progress, on account of their superior economy in 
working. Regarding the amount placed to the depreciation fund, 
he quoted a paragraph from the report which stated that the amount 
placed to the credit of the fund was based upon the estimated life 
of the different plant and property, and although proportionately 
less than the appropriation of several metropolitan companies, it 
was considered to be adequate. In conjunction with other electric 
lighting companies, they opposed the Electric Supply Bill of the 
London County Council in the last session of Parliament, when the 
opposition was successful They would oppose the similar Bill 
introduced by toe Council this session. A question that bad been 
occupyirg the attention of tbe directors for a considerable time was 
the desirability of extinguishing the founders’ shares. As they 
were aware, the founders’ shares gave to the holders the right to 
one-third of the surplus profits of the company after paying 6 per 
cent. per annum on the ordinary shares, aud although that was not 
an absolute right, but was dependent on the declaration of dividends, 
it was none the less a charge on the company’s undertaking. It 
was suggested that the founder.’ shares might be cancelled, and that 
the holders should, in lieu of their contingent share in surplus 
future profits, take an immediate share of profits pari passu 
with the ordinary shares. That would get rid of the divergence 
of interests as between ordinary and founders' shareholders, and would, 
therefore, if terms satisfactory to both classes could be agreed upon, 
be for the best interests of the company. That scneme bad been 
approved by counsel in its legal aspect, and they were still in 
negotiation with the founders on the subject. If they could bring 
those negotiations to & successful termination, they should approach 
the shareholders in general meeting to explain the scheme in 
detail, and a: k for their sanction. 

Major-General WEBB IR, C. B., seconded the motion for the 
adoption of the report. An animated discussion followed, several 
shareholders expres - ing dissatisfaction with the progress of the 
company, and the chairman was asked as to the large outlay on land 
and property. 

In reply the CHAIBMAN said that it was necessary to purchase the 
land asthe Act compelled them to complete last year. They could 
not buy а piece of land and erect part of a station, and then buy 
another piece and erect another part, but must purchase the whole of 
the land they required at one time. 

The report was adopted. 

On the motion for the re-election of the auditors, considerable 
discussion took place, the CHAIRMAN saying in reply to a question 
that the balance-sheets of all electrical companies were submitted 
to the Board of Trade auditors. 

Toe auditors were ultimately re-elected, and the retiring 
directors having been re-elected, the meeting terminated. 


South Wales Electrical Power Distribution Co. 


Tus first ordinary meeting of this company was held last Saturday 
at Cardiff. Mr. Robert Forrest presided. The directors’ report 
showed that the Ponty pridd permanent generating station was being 
actively proceeded with, and the company would be ready to com- 
mence a supply of power from this station next summer. The work 
of construction of two further generating stations, one at Neath and 
one at Cwmbran, had been commenced. These should also be ready 
to supply current about the same time. Having regard to the con- 
tracts with consumers already completed, and the negotiations pro- 
ceeding with other probable customers, it was practically certain 
that these stations will commence work under favourable conditions. 
The company's area was being actively canvassed, and the directors 
had felt justified, having regard to the numerous inquiries for po ver 
which they had received, iu at once procecdiog with the erection 
ol semi-permanent stations in other parts of the area so that power 
can be supplied at an early date without waiting fur the completion 
of the Jarge permanent stations. These temporary stations would 
subsequently be converted into sub stations. i 

The CHAIRMAN, in moving the adoption of the report, remarked 
tbat the directors boped to commence the supply of current from 
their permanent station at Bridgend some time during this month. 
The buildings at Pontypridd were practically completed ; some of 
the machinery had been already delivered. As regards the bulk of 
it, delivery will be commenced within the next fortnight or three 
weeks. They had also, under the powers of their Act of last year, 
acquired land next door to Мев-тв. Guest, Keen & Nettlefolds' 
works, at Cwmbran, and were establishing a semi-permaneut station 
there, anotberat Neath, and were endeavouring to find land for a 
tation at the north-east of Pontypool, somewhere about Crumlin. 
Ia the matter of customers tbe directors were experiencing the 
greatest satisfaction. Inquiries for current were coming in to а very 
considerable extent. Many works were already putting in their 
plant preparatory to the company's mains being brought within 


supply distance to them. Some six or seven of the large collieries 
within the Pontypridd station area were getting ready to take the 
current. At Bridgend they had some 13 or 14 power customers 
altogether, and they were aleo going to supply the two asylums of 
the Glamorgan County Council and tbe town itself. At Cwmbran, 
or from the Cwmbran station, the demand which already existed, or 
from the works which would be ready to take a supply some time in 
the summer, was even more pronounced than in any other district. 
At Neath three or four local authorities had agreements practically 
completed, and many works were also arranging to put in plant so 
as to be able to take the company's current as soon as it was ready 
to be delivered. 

Sir RicHARD Sankey seconded, and the report was adopted. 

An extraordinary meeting resolved to create and issue £50,000 
of debenture stock (5 per cent.). 


South London Electric Supply Corporation. 


THE directors’ report for 1902 shows a steady and satisfactory 
increase both in the business done and the profits earned. The 
percentage of total costs to revenue bas fallen from 90'4 to 64 per 
cent. The total receipta for the year amounted to £20,145 11s. 8d., 
and the outgoings to £13,079 13s 2d. This improvemert bas been 
effected notwithstanding the reduction of average receipts per unit 
sold from 475d. to 46d. in pursuance of the beard’s policy of 
encouraging the use of electricity by cbeapening the rates. After 
placing the sum of £500 to depreciation, thus raising the depre- 
tion fund to £2,533, and writing off a similar amount in reduction 
of preliminary expenses, there is a balance of £6,0.6 7s. 3d. Out 
of this the board recommend the payment of a dividend of 
£1 15s. per cent., carrying forward & balance of £338 17s. 3d. The 
directors consider that the amount thus set aside for depreciation 
to date is sufficient, seeing that the plant and mains have been 
maintained out of revenue in a high state of efficiency, and that a 
large part of the plant is only now, on the increased output, coming 
into use. A very satisfactory feature of the accounts is the 
reduction in the total costs of generating and distributing the 
current from £15,£80 58. 6d. in 1901 to £13,079 13a. 2d. in 1902, 
although 171,162 more units were sold in the last-named year. The 
total costs per unit sold, which in 1901 were 4°13, show a substantial 
reduction to 2:86d. for the past year, representing & decrease of 
over 30 per cent. On December 31st, 1901, current was beivg 
supplied to the eqvivalent сї 56,510 lamps of 8 ср. Оа December 
31st, 1902, there were 72,601 lamps connected, being an increase of 
28 per cent. At the present time the number is 76,600 lamps of 
8 с.р., and applications are in hand fora further 4,£00 lamps. A 
meeting between representatives of the Lambeth Borough Council 
and this company was held on May 218 last, with a view of 
arriving at an amic*ble settlement of the differences existing, but во 
far no settlement has b-en arrived at. The erection by the 
London County Council of their generating station on this cor- 
poration’s premises is now rapidly approaching completion, and it 
is expected that the company will shortly be called uponto give 
tbe supply of power provided for in the agreement mentioned in 
the last report. This will add materially to the company's income 
during the present year. 


Hove Electric Lighting Co. 


Tun report for 1902 states that the net profits have increased from 
£8,282 in 1901 to £10,043 in 1902. After deducting debenture 
interest paid and accrued, and the interim dividend at the rate of 
7 rper cent. per annum paid in October last, there remains a net 
balance of £6,638 to the credit of net revenue account. £2,500 is 
to be placed to the reserve, a dividend at 10 per cent. per annum 
for the half-year to be paid, making 83 per cent. for the year. 
£500 is placed to maintenance reserve account, and the balance, 
£429, is carried forward. The reserve fund will amount to 
£24,326. 


The directors have issued during the year £11.970 additional 4 per cent. 
debenture stock, which at December 31st last stood at £29,070. The amount, 
£600, annually set aside for repairs and maintenance in accordance with the 
contract with the Hove Corporation, has proved insufficient to meet the 
necessary outlay on this account during the year. The excess, £263, has been 
taken from the maintenance reserve account, which fund, with the £500 now 
proposed to be added, will stand at £975. Of this amouut £900 must be p ac ed 
to tne credit of tbe capital account to provide for replacement when required 
of a portion of the original accumulators which has become unse:viceable. 
Expenditure on capital account during the year has amounted to £17,*65. Of 
this amount £10,416 hss been expended on land and build ngs, 23,322 on 
extensions of mains, £2,705 for macı inery and tools, £856 on meters. The new 
generating station has been erected, and is rapidly approaching completion. 
It is expec ed that the first supply of current from the new station will be made 
next autumn. Since 1898 the company, with the approval of the Hove Cor- 
poration, has been supplying all new con-umers at а pressure of 220 volts, and 
a cons'derable numb.rof the old consumers at 110 volts have changed over to 
the higher pressure. It is, however, in the interests of the consumers and of 
the compay that the pres-ure of supply should be uniform throughout the 
system, and efforts have beea made by the directors to induce the small 
percentage of consumers still on the 110 volts to change over, but for some 
reason which the board does not understand the proposals have met with 
strenuous opposition from the Hove Corporation. The directors have theretore 
considered it necessary to app!y to the Board of Trade for & compulsory order 
for the change, and an inquiry was held by an inspector of the Board of Trade 
at the Town Hall, Hove, on December 20th last. d 


Poole and District Electric Traction Co. 


Tun directors’ report for 1902 says that the additional outlay on 
cspital account has amounted to £8,904 178. 6d., and the total 
capital expenditure to date now stands at £64,671 58. 4d. The 
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total receipts from January 1st to December 31st, 1902, amounted 
to £13,601 138 3d. and the expenses, including £258 174. 84. for 
loan iuterest, to £9,429 7s. 2d., leaving a net profit of £4,172 6s. 1d., 
to which should be added £1,787 0s. 5d. brought from last account, 
making £5,959 6s. 6d. available for distribution, which is to be 
applied as follows:—Deprecistion and reserve fund, £1,000; 
dividend at the rate of 8 per cent. per annum, £4,000; carried 
forward, £959 6s. 6d.: = £5,959 68. 6d. 


Notwith*tanding that the weather during tne past year has not been favour- 
able to tramway traffic the receipts have increased. From April 6th to 
December 81st, 1902, the curs carried 135,025 more passengers than were carried 
from April 6th (the ope: ing duy) to December 31st, 1901. The number of short- 
distance passengers has largely increased. Since December 19th last, when the 
Bournemouth Corporation tramways were opened to the County Gates, the 
receipts on the company's line have increased and are steadily improving. Six 
new cars were put into service last August, making & total of 17 cars. 

In March last the company successfully opposed the Bill by which the 
Bournemouth Corporation sought powers to construct an extension along Park 
Wood and Woodside Roads at Pokesdown, in competition with the company's 
tramway No. 4, authorised by the Christchurch and Bournemouth Tramways 
Act, 1900. The Board of Trade have confirmed the order authorising the 
extensicn of the Poole light railway from Bou-ne Pottery through Lower Park- 
stone, joining tbe pres: nt line again at Park Gates East. Along this route of 
nearly two miles a feeder cable has already been laid. and is being used in con- 
nection with the exis.ing line. In order to safeguard the interests of 
the shareholders i$ was necessary пг the directors in March last 
to institute an action agaimt the Corporation of Bournemouth. The 
репе position ів that the unanimous decision of the Court of Appeal has 

р given in favour of this company, but the Court of Appeal has suspended 
the injunction granted against the Corporation pending an appeal to the House 
of Lords. The Corporation have given notice of appeal, but negotiations bave 
taken place l etween the Corporation and the company which have resu.td in 
а provisional] agr«ement for pur. hase by the Corporation of the whole of the 
undertaking of tt e company on terms to be settied by arbitration, and a Bill is 
being promoted in the pretent session of Parliament to authorise the Corpora- 
tion to carry this agreement into effect. Meanwhile the appeal to the House of 
Lords is by mutual consent suspend: d. 

Pending the hearing of the Christchurch and Bournemouth Tramways Bill 
promoted by tbe Corporation of Bournemouth, the construction of there 
tramways is not being proceeded with. The company has deposited a Bill in 
Parliament for powers to extend the time for the completion of tbese tram- 
ways, and also to authorise the extension of the Poole Light Railway to 
Poole Quay. 


The Metropolitan Electric Supply Co. 


Тив directors’ report for the year ending December 31st, 1902 shows 
that the capital expenditure, which at the end of 1901, amounted to 
£1,619,731 2s. 8d., bas now reached a total of £1 846,448 4s. 10d., 
being an increase during the year 1902 of £226,717 2s. 2d. The 
principal items of expenditure were for the works at Willesden, and 
for the extension of the low-tension system, chiefly in Marylebone. 
The gross revenue for the year amounted to £261,073 4&, as com- 
pared with £235,741 18s. 11d. in 1901, being an increase of £25,331 
ба. 1d. The cost of generation, which in 1901 was £112,610 10s. 3d., 
amounted in 1902 to £113,746 17s. 6d., or an increase of £1,136 
7s. 3d. The second system of extra high tension mains from 
Willesden to certain of the town stations is being laid under the 
powers conferred upon the company by their Act of 1901. The 
arbitration held under the provirious of the Electric Lighting Order 
Confirmation (No. 1) Act, 1901, to determine the purchase money 
anıl compensation to be paid to the compauy by the Borough Council 
of St. Marylebone for the acquisition by them of the company's 
Marylebone undertaking and business bas resulted in the company 
being awarded the sum of £1,212,000 as at December 318, 1901. 
This sum does not include capital expenditure in Marylebone from 
that date until the date of transfer, which the company claim to be 
reimbursed. Negotiations are taking place with the Borough 
Council on thís subject, and as to the priceto be charged for the 
supply of energy from Willesden. Pending completion of the pur- 
chase no change has been made in the form of the accounts, which 
are subject to re-adjustment when that event takes place. On 
receipt of the purchase money the directors will prepare and submit 
to the shareholders a scheme for dealing with it. The arrangement 
with the company's bankers referred to in last report, under wbich 
current capital requirements are provided for by temporary loans, 
has been continued and extended so as to provide for the outlay 
necessary during the next few months, If undue delay takes place 
in the payment of the Marylebone purchase money, it will be 
necessary that the directors should be empowered to issue further 
capital to repay these loans, in which case an extraordinary general 
meeting will be called forthat purpose. The arbitration under the 
terms of the London County Council (Improvements) Act, 1899, in 
connection with the compulsory acquisition of the generating works 
at Sardinia Street is іп course of hearing. The balance at the credit 
of tbe revenue account, before providing for depreciation, is 
£108,784 7s. 9d. The directors have set aside £10,000 as an addition 
to the depreciation and reserve fund, which now amounts to 
£98,447 58. 10d., car' ying to the credit of the net reserve account 
(No. 5) the sum of £98,784 7s. 9d., which, with the balance brought 
forward from last account and other receipts, makes a total of 
£103,070 16s. 9d. After deducting interest ou deventure stock and 
loans and other charges, there remaius a balance of £73,873 12а. 4d. 
An interim dividend of 7s. per share on the ordinary «hare capital 
was paid on August 12th, 1902, amounting to £35 000, and the 
i тв recommend that a further dividend of 7s. 6d. per share 
on such shares be now paid, making a total distribution of 148. 6d. 
per share, beiog at the rate of 7] per cent fur the year. This will 
absorb a further sum of £37,500, and leave a balance of £1,373 
12s, 4d. to be carried forward to the next account. The number of 
8-0. f. power lamps supplied by the company increased during the 
year from 641,000 to 723,000. The present number of lamps con- 
nected is 740,000, and the applications show no signs of decrease, 
The stations, machinery and plant have been maintained in a satis- 
factory condition. | 


Potteries Electric Traction Co. 


THE directors’ report for the year 1902 says that the gross receipts 
for the year amounted to £92,343 5s. 8d. After deducting all expenses 
chargeable to revenue, including repairs and maintenance, and 
interest on loans and debenture steck, there remains a net profit of 
£23,298 78. 10d. £258 108. 2d. was brought forward, and the avail- 
able balance of £23,557 88. is to be applied as tollows, viz :— 

To provide for the dividend for the year on the 5 per 


cent. cumulative preference shares = Е .. £10,858 3 0 
То рау а dividend on the ordinary shares of the company 


at the rate of 5 per cent. tor the year . .. 10,453 8 0 

To transfer to the credit of depreciation апа reserve 
und ee ee ee ee ГК 1 ee ee ee 2,000 0 0 
To carry forward to next account A T T 5% 851 2 0 
£23,557 8 0 


The report continues :— 


The weather during the past year has been very unfavourable to tramway 
traffic, nevertbeless the tr«ffic receipts du.ing the year have increased by about 
£606,000, or 8 per cent., chiefly owing to the improved services. Further 
ecovowies have been effected in the running expenses, but this advantage is 
lost, to a certain extent, by the la:ge increase that has taken place in the 
amounts paid Jor rates and insurance. In cor pietion of the srrang ments 
made for the acquisition by the company of the whole of the issued deven: ures 
of the North Staffordshire l'rainways Co., the remaining £150 debentures have 
been purchased. The company has also called upon the North 8 affordshire 
Tramways Co. to issue the remainder of the first and second debentures due to 
the compa y under agreements for the e.ecuical equipment of the North 
Stafford hire Tramways, end the company now holds the whole of the autho- 
rised debentures in that company. 1n order to provide fur exteusions of plant, 
Ko., referred to in the last repo: t, the dir. ciors called up, during the year, the 
balance unpaid on the ordinary and preference shares i-sued in May, 1901. 
The capital exper di ure during the year amounted 10 433, 172 4s. 10d , which, 
added to the sum previous'y expended on the construction and equipment of 
the lines, &c., amount- to 4448, 0 9. To this must be added £223,0.9, the cost «f 
shares and debentures of the North Staffordshire ‘tramways held by tle 
company, mak ing the total capital expenditure on the undertaking 6:1 695. 
The directors regret that owing to the protracted negotiations with the 
Stoke Corporation, which extended throukhout the year, they have 
been unable to ccmmence the construction of the light raiiway 
between Newcastle and Stoke authorised by the order of 1902. 
The express parcels delivery service, which was put into operation towards 
the end of the year 1901, is well patronised, and it is anticipated that this year's 
working of the department will result in а profit. Appl.cations have been 
received from local authorities and others for the extension of the tramway 
system into parts of the district not yet served by the company. The Bi.l pro- 
moted jointly by the North Staffordshire Tramways Co. and this company 
has now received the Royal Asrent. Mr. C. 8. Drummond has retired trom 
the board owing to other engagements. 


1901. 1902. 

Miles open— 

Route miles vs T xs 2 um 28-95 28:95 

Ringle line ee ee ee ee 92:95 22°95 

Double line - T x . 00 `0 
Number of passengers carried ae es V 13,961,7:8 14,438,018 
Average tra filo receipts per passenger P )*424. 1:8:d. 
Average expenditure per passenger 6 ёа о'кза. 078d. 
Proportion of рае to receipts .. Ps T 62 p.c. 59 v. e 
Number of cars In stock «x qs ec са 105 105 


Hart Accumulator Co, Ltd. 


Мв. G. W. Kipp presided at the annual meeting, held at Stratford 
on 4th inst., and in moving the adoption of the report, he said that 
the company could well afford the 15 per cent. dividend that it was 
paying. It had been earned in a year of great competition. A 
number of German companies were trying to get into the battery 
world in England, and they were taking orders or quoting ata price 
for which they could hardly buy the lead. Few of them, however, 
had succeeded. The dividend bad been earned by curtailing the 
expenses of manufacture, the introduction of new labour-saving 
machinery being a great help in that direction. The sale of their 
lighting type of battery increased by double last year, as compared 
with the year before. After two years of exyerimenting they had 
designed a plate wortby of being put on the market for motor-car 
work, and were fairly engaged on that class of work now. Bigger 
works were necessary, and large adjoiniug premises bad been 
obtained. New capital might have to be raited for rebuilding these 
for the purposes of the company. "They were retaining the services 
of their manager, Mr. E. J. Clark, for a further period of seven 
years. Thereport was adopted. 


Prospectuses.—The prospectus of the Yorkshire Electric 
Power Co. has been issued. Тһе nominal capital of the company is 
£2,000,000, of which sum £430 000 in £10 shares at par forms the 
present issue. Mr. H. F. Parshall is the consulting engineer, and 
he estimates the total cost of the first portion of the undertaking 
at £519,000. Four generating stations are provided for, namely, at 
Mirfield (which will be the first to be equipped), Methley, Wath, and : 
Bingley — these all being, with the ex: eption of the last-mentioned, 
situated in colliery districte. The total area of supply is 1,800 
square miles with the exception of the central areas of the cities of 
Leeds and Bradford (enclosed within a mile radius of the Town 
Hall, and Sheffeld— within a similar 14 mile radius. The list 
closes on March 19th Further particulars will be found in our 
advertisement pages. 

The Gravesend aud Northfleet Electric Tramways, Ltd., is invit- 
ing subscriptions for £40,000 44 per cent. first mortyage debentures, 
2 id 6 per cent. preference, and 17,460 ordinary shares of 

each. 


Baker Street and Waterloo Railway Co.— The report 
for the half-year ended December 31st last states that capital ex- 
penditure during the half-year amounted to £96,713. The esti- 
mated expenditure for the current half-year is £185,000. The 
engineers' report states that 80 per cent. of the whole length of 
tunnelling on the contract, Waterloo to Dorset Square, has been 
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driven, and all station tunnels constructed except one at Waterloo, 
and the enlargement of the running tunnels for two at Regent's 
Park station. With reference to the Elephant and Castle exten- 
sion, the contractors have started the excavations for the depót on 
the site of the old Blind School, and are preparing to start the 
tunnelling from a shaft to be sunk on that property. 


'' Melton Mowbray Electric Light Co.—The fourth 
aunual general meeting was held at the works last week, Mr. W. J. 
New presiding. The progress during the year had been satisfac- 
tory. Including the balance of £462 brought forward from the 
previous year’s account, the net revenue amounted to £1,213 
12s. 11d., which, after paying debenture and loin interest amount- 
ing to £714, left a balance of £499 available for distribution. A 
dividend was declared of 24 per cent, absorbing £201, and the 
balance of £298 iscarried forward. There was due to various con- 
tractors at the end of the year £13,781 188. 6d. For the purpose 
of paying off this amount and providing capital for further exten- 
sion, it was proposed to increase the capital of the company. At a 
subsequent meeting, & resolution was adopted approving of the 
creation of 3,000 new shares of £5 each, and authorising the 
directors to borrow sums of money not exceeding £10,000. 


Liverpool District Lighting Co.— The report for 1902 
states that the demand for electric light in the district continues to 
show a satisfactory increase, the number of lights connected to the 
supply mains during the year being 1,752, making the total number 
installed at January 1st, 1903, 10,656. It was decided to lower the 
rate from July 1st, 1902, 1d. per unit, the number of lamps con- 
nected at that time having exceeded 10,000. The reduction has been 
jnstifled by the result of the second half-year’s work, the number of 
unite sold exceeding that of the corresponding half of the previous 
year by nearly 20,000, the revenue having also increased. The 
total revenue from the sale of electricity has been £3,673, an increase 
of £570. The contracting business shows a falling off from the 
previous year. The gross profits for the year are £2,498, and the 
available profit £3,918; the depreciation fund takes £716, leaving a 
balance of £3,201. Ап interim dividend at 5 per cent. per annum 
was paid for the half-year ended June 30th, and it is proposed to 
tranefer from the sale of the Gateacre undertaking suspense account 
the sum of £140, and to declare a further dividend at 5 per cent. 
per annum. 


Vickers, Sons & Maxim.—The meeting of this com- 
разу is to be held at Sheffield next Wednesday. The directors’ 
report says that trade was again in a stagnant condition last year. 
Other statements in the report include the following: — The 
Wolseley Motor-Car Works, mentioned for the first time in last 
year’s report, bave given a fair profit on the capital invested, аза 
this the directors confidently hope will be increas:d now that the 
organisation for the manufacture of motor-cars on a large scale has 
been properly developed. The company’s motor-care continue to 
be very popular. The Electric and Ordnance Accessories Co., Ltd., 
bas not yet reached the profit-earning stage.” 


Stock Exchange Notice.— The Committee has been 
asked to allow the fcllowing to be quoted in the Official List:— 
Waygood & Otis, Ltd.—Further issue of 30,000 ordinary shares of 
£1 each, fully paid, Nos. 105,001 to 135,000; and 30,000 6 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 105,001 to 
135,000. 


Hadfield’s Steel Foundry Co.— The directors recom- 
mead that, іа addition to the interim dividend of 1s. on the 
ordinary shares, a further dividend of 2s. per share, together with a 
bonus of 23. per share be paid; £25,000 is added to the reserve and 
renewal account, and the balance of £15,165 carried forward. The 
growth of thc company's business has made it desirable to increase the 
capital of the company to enable the new works at Tinsley to be 
extended. 

District Spanish Telegraph Co.—The directors have 
de: ded to pay, in addition to the dividend at the rate of 10 per 
cent. per annum on the preference shares, a dividend at the rate of 
4 por cent. on the ordinary shares, both for tbe half-year ended 
Dec2mber 31st, 1902. 


British Insulated and Helsby Cables.—The directors 


have declared a final dividend on the ordinary shares of 6 per cent., 
making 10 per cent. for the year, and have placed £10,000 to 
reserve. 


Commercial Cable Co.—4 quarterly dividend of 2 per 
cent. is payable on April 1st. 


County of London and Brush Co.—Final dividend 
(last half of 1902) at 4 per cent. per annum, making 4 per cent. for 
the year. 


—— 


STOCKS AND SHARES. 


Wednesday Evening. 
StxcE Consols touched the lowest price on Tuesday that they have 
seen for over 30 years, it is not to be supposed that there will be 
very exhilarating news to chronicle in regard to investment markets 
generally. The decline in Home Railways has been accompanied 
by a sharp Yankee slump, while speculation in mining shares is 
well-nigh dead for the time being. Money inclines to stiffness, 


although there is a fairly plentiful supply on offer when tempting 
rates are bid; and so long as the Americans can avert a panic in 
Wall Street, one may feel safe in saying that the general weakness 
now current will probably prove to be but temporary. 

Electrical Supply shares, however, stand out in keerly-marked 
contrast so far as the prevailing dulness of prices is concernel. In 
fact, there is not a single decline to report, while rises are both 
numerous and substantial. Of course, there is nothing in the nature 
of a boomlet in electric lighting shares; it would be greatly to the 
market’s ultimate disadvantage if there were. Business is good, 
and solid investment demand makes itself evident in the gradually 
improving quotations. A feature is the way in which some of the 
lower-priced shares are been hauled out for attention. London 
Electric Ordinary and Preference, for example, are both much better 
on the week, as are also Smithfield Ordinary, which have regained 
their loss of last week. Smithfield Debenture, on & very small 
amount of buying, spurted nearly six points, and stands but little 
short of 90. 

Metropolitan Electrics have hardened half а sovereign, notwith- 
standing the uncertainty that must necessarily continue for some 
time to come as to whether the arbitration money can and will be 
paid, and how. In view of this unsettlement (while it is generally . 
thought in the Stock Exchange that the company will get ite 
money), the suggestion may be advanced as to the advisability of 
holding the shares while the matter remains in abeyance. It is, at 
all events, a point worth considering whether an exchange into 
shares paying a higher rate of interest is not commendable. 
Metropolitans yield about 34 per cent. on the money at the present 
price, but Charing Cross Ordinary return over 5 per cent , and the like- 
lihood of investors choosing Charing Cross shares by reason of their 
good return must be taken into consideration. Naturally, there are 
arguments in favour of holding Metropolitans, but we would point 
out that possibly money invested in the shares might be utilised to 
better advantage in other directions. Charing Cross Prefs. 
are { up. 

On former occasions we have mentioned that negotiations were 
in progress for the formation of several large electrical power com- 
panies on somewhat similar lines to those pursued by the South 
Wales Electrical Power Co. Incidentally it may be remarked that 
500 shares in the South Wales undertaking changed hands the other 
day at 5з. discount. At least two of the new power concerns have 
got as far as the preliminary prospectus stage, and it is no betrayal 
of confidence to mention that both of these are intended to operate 
in the North of England. A very fancy article in the way of 
private issues is that of an electrical boat company, in which 
several powerful Stock Exchange tirms have interested them- 
selves. 

Dablin Tramway Ordinary shares are a better market at 134 on 
the understanding that an annual claim made by the Corporation 
on the company is indefensible and need not b3 paid. Expert 
advice has been taken, and a meeting beld in London to discuss the 
question. If what is said as to the illegality of claim be correct, 
Dublin Tram shares should recoive an increased dividend of some 
2 per cent, which is & consideration. London United Preference 
are 114, and the Debenture stock about 1071. Calcutta Trams have 
been done at 74 and 7,°,, North Metropolitans at 38, during the 
past few days. British Electric Tractions are slightly better as 
regards the Ordinary, but the Preference remain unaltered; in 
which connection it may be pointed out that the new British 
Electric Traction Preference are about 108. а share cheaper than 
the old, and as the difference will right itself automatically in 
favour of the new, the latter should, of course, be chosen by 
intending buyers. Westinghouse Ordinary shares are 74, and the 
Preference 6} middle. 

Brush Electrical shares of both classes are better, although the 
First Debenture stock has shed a brace of points. What the move- 
ment in the shares portends is impossible to say just now, but 
shrewd prophets wonder whether it is connected in any way with 
fresh developments akin to the lstest carried out with regard to 
this company and the British Electric Traction. Insulated Wire 
shares have improved in each case. 

The fall in Home Railways has produced slight effect amongst 
electrical stocks. Central London Ordinary yielded a point, and 
the Debenture is 1 up, but otherwise there is no recordable 
change. Details of the Baker Street and Waterloo Railway Co.'s 
report appear in another column. The sbares in this white elephant 
are scarcely ever heard of in the market. 

In the Telegraph department Direct United States Cable shares 
have been pressed for sale and are flat, while the Anglo-American 
trio are all cheaper. Submarine Cables Trust certificates have lost 
their 85 rise of last week, but the Eastern varieties are unaltered. 
The progress of Marconi is watched with unpleasant interest by the 
market. No change has occurred in the price3 of the Globe Tele- 
graph and Trust Co. 


+ 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Business done 
Present? | — or | Dividends tor the last | Он ив | оюңа | Week ended 
ы е шешт lar. áth. | Маг. ith, | Mar dlth, 
1900. | 1901. | 1902. Meher Lowest 
67,100 | African Direct Telegraph, 4% Debs. . ae ee 0 ..| 100 s vs is 97 —101 97 —101 .. 
95,000 Amazon Telegraph Co.’s shares, Nos. 1 to 95,000 ,. .. .. 10 a m е 34 24— .. 
119.7001 Do. do. 5 Y Devs., Nos. 1 to 1,250 Red, noe oc] 10 ре » ш 70 — 80 70 — 80 » . 
788,840 | Anglo-American Telegraph .. ` we E .. | Stock 83 61s. 60:6 49 — 52 48 — 51 924 
8,105,580 | Do. do. do. 69 Pref,  .. .. .. .. Stock | 6 6% | 6% 92 — H 91 — 93 92 91 
8,105,580 Do. do. do. Deferred EM 5 А; 85 .. Stock | 5s. дв. 1/- RSI— d 8 — 4 8. 
44.000 Chili Telephone, Nos. 1 to 44,000 .. ve s SW". 68 T 6 5 8d í 4 — 4 4 — 4 4g 
18, 888. 800 3 | Commercial Cable x .. | $100 8 8 : 160 —170 160 —170 ©» 
1,841,200 Do. do. Sterling 600 year 4 e Deb. Stock Red. ae .. | Stock T s Р 90 — 93 90 — 98 92 003 
16,000 Cuba Telegraph ee ee ee ee е ee es 10 4496 4 96 Ы 6 VT 7 64— Th ee 
6,000 10 % Pref. ee oe ee ee oe oe oe 10 ee ee ° 1 — 14 aru 
12,981 Bikers! Spanish Telegraph ч эз ex s 6 4% 4% , 2: — А 
6,000 Do. do. 10 % Cum. Prei. s és - AS b 2 vs 7— 8 7— 8 
60,7102 | Direct United States Cable 90 | B% | 8196 10 — 104 9 — 10 К 
92,9001 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1,900, Red. | 100 a e 99 —102 99 —102 
4,000,000 | Eastern Telegraph, Ord. Stoc * -ei . | Воск | 7% | 7% 122 —127 122 —127 121 192 
1,955,565 Do. 84 Prel. Stock э sts ^ 100 zi ss 30 86 — 89 86 — 89 86 oy 
1,534,645 Do. 4 9% Mort. Deb. Stock Red. si .. | Stock is 25 106 —109 106 —109 pi 1063 

300,000 Eastern Extension, Australasia, and China Telegraph " "n 10 1% | 71% pi 114— 124 11i— 124 1113 11; 

820,000; Do. 4% Deb. Stock Stock vs sx - 105 —10&8 105 —108 а “з 

800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 s F z 99 —102 94 —101 I 

оо аы? ns do. ^ aoa $ Reg. Mort. Debs. (Mauritius Bab. ) 1 to 8,000 15 si, | x a Я ое i cm 5 .. 

* e egrap rust . . oe ee — == АЕ 
180,049 Do. 6 "Pref. ee ee ee ee 10 oe . ee 12 — 18 12 == 18 128 12 
150,000 | Great Northern Telegraph, of Copenh agen 10 15 15 vd 25 — 27 25 — 27 is RE 

66,9001 Halifax and Bermudas Cable, 4$ % ist Mort. MS Nos. | 100 .. АН ‚. 99 —102 99 —102 P. » 
17,000 | Indo-European Telegraph e e 25 (109% [109% | .. 87 — 41 xd 87— 41 : 

100,000! | London Platino-Brazilian Telegraph, 6 96 Debs. a ah ..| 100 ae SA as 101 —106 100 —104 8 ve 
72,680 | Montevideo европе, Ltd., Оха: Nos. 1 to 72,680 T ©? 1 24% 23% th i- 4 — 4 $3 ex 
86,492 Do. 5 % Pref., Nos. 1 to 86,42 $e wes 1 a д} " 1 1 - z4 

1,989,883 | National Telephone, Pref. Stock .. .. ee | 100 5% | 5% | 6% 97 — 99 97 — 99 984 97 
1,966,667 Do. do. Def. Stock . ee ee oe oe ae 100 . * . 43% 69 == 71 70 — 72 72 691 
15,000 Do. do. 6 % Cum. Ist Pref... © "P 23 " 10 6 6 96 6 95 13 — 14 18 — 14 129 e 
15,000 Do. do. 6 % Cum. 2nd Pref. EA v m 55 10 6 6 6 % 12 — 18 12 — 13 12 .. 
250,000 Го. do. 5 % Non-cum. 8rd. Pref., re to 350,000 DENM 6 5 b 5 5 — bi 53— 6d 5 n Yu 
2,000,0000 | Do. do. 33 % Deb. Stock Red. . . | Stock | 84 84 895 | 96 — 98 96 — 963 

600000 | Do. do. 49% Deb. Stock Red. co ae 10 | % 4 4% | 101 —108 101 —103 1021 | 1024 

171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid ys S 1 6 6 ; — 1 А - 

100,000} | Pacific and European Tel., 4 % uM Debe., 1% о 1000" .. ..| 100 Sx . e 97 —100 97 —100 ee - 
11,889 Reuter's . e . ее ee 8 b 96 5 % oe $ 64— 73 ee ee 

8,808 ` Submarine Cables Trust ee ae os ee ee ee Cert. . ee ee 110 —190 105 —115 . ы * 
58,000 | United River Plate Telephone vd b 7 96 7 96 S — 1 — 51 " 
40,000 Do. о. 5 % Cum. Pret T Nos. 1 to 40,000 J 5 js vs es 4:— 41— Б; б 

179,947 Do. do. b 96 Debs. ee ә ee ee "E Stock ee . 103 —10 108 —106 ae ү 
15,609 West African Telegraph, Shares  .. va 10 PN vs 5а B— 4 8— 4: s ка 
80,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . 94 n m is 0—- i 0— 4i ө .. 

150,0002 Do. do. 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. | 100 i js Sy 96 — 99 96 — 99 vs M 

967,980 | Western Telegraph, , Ltd., Nos. 1 to 207,980 is e ОЕ 10 1% | 7% s 1! — 12 11 — 12 11j 113 
15,0001 Do. Debs. 2nd series, 1906 .. — .. >. | 100 2 E " 101 —104 101 —104 , д 

400,000 Do. Т до. ? o6 Deb. Stook Red. oe ee oe ee 100 oe ee ee 97 —100 97 —100 9% 97 
88,821 West India and Panama Telegraph.. .. .. .. .. 10 3% е is &— $ R- 1 .. .. 
84,568 Do. do. do. 6 Cum. 1st Pret. ee ee 10 ee ee ee 64— 7 64— 7 6! 63 

4,069 Do. do. do. 6 Cum. 2nd Pref. е es 10 ee ee oe 4 == б 4 = 6 ee ee 
80,0002 0 do. do. 5 Debs., Nos. 1 о 1 800 ee 100 ee ee ee 99 —102 99 —102 ee oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
я А | | 

000 нчи Alum шыт Cum. Pref. ee ee ee 10 | oe eo . 8 — 4 | 8 — 4 ee е 
800,000: Do. do. 69% lst Mort. Deb. Stock Red. .. .. .. | Stock |... is | M 75 — 80 15 — 80 - is 
100,000 | British Electric Traction бз М.а. | 9 % 9 2: 18 — 14 131 — 14 181: | 13 
100.000 Do. 40, $3; Cum. Pret. . s «s 10 ue oe | ss 12 — 124 12 — 124 xi 12% 
600,0001 Do. Perpetual Debenture Btock ix 4 | Btock-|. n 2 124 —197 | 124 —127 126 
100,000 | British insulas Wire Ord. . п as «s b 15 95 10 €; MA d- 8 7 8 fe 
100,000 | Do. do. 6% Cum. Pret. sae stat. Sonal ЖЕЗ oe hw d 6 6 

50,000 Do. do. KE 1st Mort. Deb. Red.. е T . | 100 vs - as | 102 —106 102 —106 
50,000 |{Browett, Lindley & Co., is T z bs £1 | 8 Nil .. | 19/6 to 18/6 12/6 to 13/6 - 
60,000 J Do. do. 6 % Cum. Pref. . у. es ea or £1 6 6 4 .. | 16/6 to 178. 16/6 to 178. 

106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . ; is id 2 | б Nil zx. d i— if 1— 12 ld 1 

150,000 Do. do. Non-cum. 6 % Pref... os. d 2 ; 6 8% | .. | 1— 1 1— 1j 14 

125,000: Юо. 385 Hi $ Perp. Deb. Stock ss .. | Stock $5 eG] d 101 —104 99 —102 

125,0001 Do. Perp. 2nd Deb, Btock DTD Sto so i noi 91 — 96 91 — 96 
85,000 | Callender's Cable 5 shares P. "AS 99 5 |15% 20 | TE pom 143 134 — 144 14 13:5 
40,000 Do. do. do. 5 % Cum. Pref. as 6 uis E ae 6 
90,0002 Do. do. do. 44 x lst мо Deb. Stock Red. .. | Stock si О ys 108 —112 108 —112 

1,860,014 | Central London Railway, Ord. Stock .. | Stock 9 8 4% 14 106 —109 105 —108 106 1063 

494,008 Do. do. 4% Pref. Stock . ie А ad .. | Stock ee 4% | 4% 103 —106 103 —106 1054 

494,998 Do. do. Def. do.. И | Stock | .. | 4% | 4% | 109 175 108 —111 

1,830,000 | City and South London Railway — ..  .. ..  .. „ | Stock | 14% | 2% | 815 76 — 77 76 — Tl 769 15 
85,000 кошор e Со., 575 n arg В "d жа P. 8 | 8 1 NS 21— 8 24-. 8 24 А 
А st Mort eg. Ре 1 to о ‚ап | =, ex 

100,000 || SUL t5 11:000 of. E90 T. " | А я . | 102 —106 102 —106 
99,261 | Edison & Swan United Elec. Light, A shares, £9 paid, 1 to m “l b ae | Nil - | 1 ў si 
17,199 Do. do. “ A” shares, 01—017,189 . à 5 | 23%% | Nil | 1— 2 li— 2 Р 

944, 0281 Do. do. 4 95 Deb. Stock Red. 100 A sa 73 — 77 13 — 77 73 xs 

100,000; Do. do. 5% Ind Deb. Stock Prov. - Certa. all pd. 100 | К és 77 — 82 Ti — 82 

112,100 | Electric Construction, 1 to 112,100 . | 9 6% | 6% 1—2 1— 2 13 
81.390 Do. do. 7 Cum. Pref., 1 to 81,390 А és - q ol ss uw 2 8 2 8 T 
82,5001 Do. do. 14 Perp. let Mort. Deb. Btock re .. | Stock. .. | | 98 —101 | 97 —100 "m 
95,000 | General Electric со. (1900), 5% Cum. Pref. — .. 2 e o] 10 5595, 5 % | 10 — 103 10 — 10 Ке 

300.000 | Ро. 49, Mort. Deb. | Stock | hu | 100—108 | 100 —108 i: 

85,000 нешеу. a(W. Tj ) “Telegraph Works, Ord. .. ES sx “ә Š 5 20 20 2% 154— 164 pim 164 164 16 
85,000 ро. do. % Pre e e] 5 AAI) | 52 B 

48,050 Do. 4$ Mort. Deb: Stock  .. ..| Stock! .. | 107—111 xd; 107 —111 

50,000 | India-Rubber, байра, & Telegraph Works 10 10 10 % 1 193 183— 194 18} 184 

800,0004 a Do. 55 do. RR do. 4 1% lst Mori. Deb. 100 EET | * | 101 06 0! ye 

‚500 verpoo r way, 10 | % - 5 ae 

10,000 |+ Do. do. Pref. £10 paid . 5 v | 12 — oc 12 — 11 
1,500 | Parker (Thomas), Ltd., Ord., Nos. 1 to 7,50 mum 10 | 14 164 144— 154 
87.850 | Telegraph Construction and ‘Maintenance. . 19 | 174% | 20% | 20% 88 — 41 88 — 41 404 89 
160, 0001 4 % Deb. Bds., Мов, і "1 tol, 1000 Red. 1909 100 | 101 —104 101 —104 
640,000: | Waterloo & City Railway, Ота. Stock ч 3 А ..| 100 8 9$ | 8 96 319% 97 —100 97 —100 
t Quotations on Liverpool Btock Exchange. t Unless otherwise stated all shares are fully paid. 
§ From Bradford Share List. * From Manchester Share List. 
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LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Const — and Maintenance, А-А. | Oldham, Ashton, and Hyde Electric (810 på}; Ord, 18-14. 


Bank rate of discount 4 pee eent. (October 2nd. 1909). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends for the Closing Cloeing Business done 
; NAME, or Quotations otations week ended 
— share. 188 three years. Mar. 4th. ar.llth. Mar. 11th, 1905. 
== 77 cede а оше E са Highest: Lowen 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. ; 1 B Pi Mi 1 = ER. 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe. 100 Ms Е A 115 -118 115 —118 zuo ^ 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 90,000 b 6% | 8% | 8% 10}— 1 1 11 10 
20,000 Do. 7% Cum. Pref. b ia д. S 10 — 1 oa =, 
50,000 Charing Cross and Strand Electricity. Supply | 5 9% 10 10 9 — 9 — NA 
70,000 do. Cum. Pref. 5 2 ж К a 5 6 n OW 
40,000 Do. do. “ City Undertaking " b Cum. Pref. 6 s M: m 4 5} Has 
250,000 Do. do. 4 % Deb. Stock Red. РЕ ox 100 ses ba © 108 —106 104 —106 100 
44,496 Chelsea Electricity Supply, Ога. . . M 5 BA% | 4% | 44% 6— 6 6 — 64 6 ч 
150,000: Do. do. V Deb. Stock Red. Stock m " Ke 108 —111 108 —111 "T" 
70,505 | City of London Electric Lighting, Ord. 40 ,001—110,595 ` 10 0 % 59$ 5% 10 — 11 10 — 11 10j ә 
40,000 Do. : Cum. Pref., 1 to 40,000 10 6 5 2 184— 144 184— 144 is | a 
400,0001 Do. Deb. Stock, дер. (iss. at 115) all paid . ans PME S vx 192 —127 122 —197 Eu oF 
800,000 Do. T 2nd Deb. Stock, Prov. Certs., all paid 100 Е fe cx 102 —106 103 —106 104 1043 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40, 000. . 10 4 4 96 Si 9 — 10 . 9—10 A cun 
20,000 Do. do. do. 6 % Pre 40,001—860,000. . 10 6 T d 12 — 13 12 — 18 193 — 13 
400,0001 D». do. 4496 Deb. Stock, Prov. Certa. (all paid) Red 2s "A Ке 85 109 —112 109 —112 че p. 
50,000 | Edmundson's Electric Corporation, Ord. Shares 5 7% 1% ; 64— 7 6@— 7 I 
80,000 ро, go: 6 % Cvm. Prel. b: ч Va Ys 6 — 64 6 — z 
oo к ак ightsbridg Electr? C NM D 106 12% {10% | 0% 10 — n3 10 — 11} ы с 
А ensington and Кп e Electric, А 5 == AE NES 
90,000 po do. do. 4% Debenture Btock Stock 5 x xà 100 —108 100 —108 . о 
110,000 | London Electric Supply Corporation, Limited, Ord. ie 8 $3 s 21 23 N 2. 
49,840 Do. do. do. 6 96 Pret. 5 5 — 6 61 $5 1-7 
250,000: Do. do. do. 4 % lat Mort. Deb. Stock Red Stock ie 100 —103 100 —108 1013 - 
100,000 | Metropolitan Electro ‘Supply, 1 to 100,000 . н 10 6 % 6% 1% 18 — 19 1 19 19 14 
220,000! Do. lst Mort. Deb. Stock та 108 —118 108 —113 e «s 
250, 0001 D. Mort. Deb. Stock Hed vog 98 —101 98 —101 ej 
10,852 | Notting Hill Electric Lighting a Mv ж: а 144— 1 144— 154 IE. 
40,000 | St. James’ and Pall Mall Electric Light, Ord, 1 з 2 Mà 144— 1 15 — 16 Rm m 
20,000 Do. do. do. Pref. 20,081 to 40,080 105 xd 8i— 9) cx reus 
150,000! Do. do. do. ; 97 —100 98 —101 eon 
12,000 | Smithfield Markets Electric Supply, Ord. à * ee 2— 2 ха 24-— 3 co p 
50,0001 Do. do. Deb. " 100 80 — 90 86 — 91 „+ = 
‚ 65,000 South London Electricity Supply, Ord. 5 5 н 31— 33— 81 FO ж) 
80,000 | Urban Electric Supply, Ord. E 5 з 4 4 50 Se: 5 
30,000 Bo. do. 5 % Cum. Pref. К i 5 Я 44— 4{— 5 ie ee 
110,000 | Westminster Electric Supply, Ord. TME UM uL b | 108% 104% 12 % 12 — 18 xd 19 — 13 125 16 
28,141 Do. do. 6% Cum. Pref. .. .. . 5 2$ v3 i 6 — 64 6— & | & : 
* Subject to Founders Shares. t Uniess otherwise sated all shares аге fully paid. 
MARKET QUOTATIONS, Wednesday, March llth. 
; Latest Week's Latest Week's 
id 8 &c. те сз сй | METALS, &c. (continued). : | Brice. | Ine. or Dec 
c rochloric es per cwt. 5/- Р g Copper Sheet per ton айй 
КЕ" Nitric А và per сиё N / " | 9 „ Rod. per ton £78 £5 inc. 
a Oxalic . per owt 82/- : e „ (Electrolytic) Bars perton | 265 10 Ade. 
„ Sulphuric 5 .. per cwt. | 5/6 | | e „ ^ Sheets per ton £79 | £2 inc. 
Ammoniac, Sal .. per cwt. 42J- | e i ys Rod .. per ton £68 10 &1 ine. 
a Ammonia, Muriate (oryatal) .. per ton £89 10 ' 6 5 D H.C. Wire per lb | id. Ad. ine 
.. per ton £80 || f Ebonite Rod 20... perlb 8/- | js 
a Bleachin powder .. per ton £4 10 1 Sheet per Ib, | 5/- . 
a Bisulphide of Carbon per ton | £15 | | n German Silver Wire per 10 1/6 | " 
a Borax.. - ix per ton £18 | А Gutta-percha fine .. P per lb | 8/- .. 
а Benzole (90 9%) m рег gal. 77 | h India-rubber, Para fine .. per Ib 8/94 to 9/11 dec. 
„ (50/9909) .. per gal. 5/6 4 Iron, Charcoal Sheets .. per ton £18 | T 
Copper Sulphate per ton £98 15 | | i „ Pig (Cleveland warrants) per ton 50/11 11d. dec. 
a Lead, Nitrate + perton | £24 | * i „ Forgi according to size per ton From £11 | T 
a „ White Sugar per ton | £81 4 ,, Scrap, heavy .. per ton 47/8 to 50/- 
a scs 5 per = | л ar | | i „ Wire, galvanised No.8 .. per ton ; an 15 5 ' ет 
a Methylat р рет "Dh / - E 
a Naphtha, Solvent (90% at 160° C). per gal. 6/6 | = g Lead, English Ingot per ton | to £13 15 | inc. 
a Potash, Bichr hromate, in casks .. per Ib. | 8d. 9 n „ Sheet per ton £18 26 
a УУ Caustic (16/809). . per ton | £94 | | т Manganin Wire Ko. 28 . per lb. | 8/- | 
a Bisulphate s per ton £85 | g Mercury . per bot. 48 12 6 
a Shellac per cwt 119/- | d Mica (in ginal cases) small . per Ib. 8d. to 9d. 
a Sulphate of Magnesia |. per ton 24 10 | ib a » „ medium per lp. 191029 | 
a Bulphur, Sublimed 5 per ton £6 5 | d „ Ws š arge. per lb. 3/3 to 73 . 
а » ptus . per ton £5 10 | p Phosphor Bronze, plain castings per Ib. 1 to 12 
a Lum per ton £5 | p " olled bars & rods per lo.  1/-to1/8 | 
a Soda. Sun e Pehite 70 %) per ton £10 15 | p ii раве рег 1b. | From 1/2 
а, stals per ton £8 | | о Platinum s sce per o£. #4 . E 
a „  Bichromate, ‘casks... . per lb. 244. | p Silioium Bronze Wire . per lo. zd. to“ ine. 
. ; | | 4 Stee., Magnet, acc acc'd’g todese' р": п рег ton € 
METALS. &c. | : „ in | £15 to £40 | is 
: * | | A { 2 
4 Aluminium Ingots, in ton lots .. per ton £148 | | Тш, Blocks: person: qo 212 d 
5 Wire, in ton lots . per ton £294 | m | 9 n Foil .. per lo. 1 l .. 
Sheet, іп ton lots .. per ton £191 | S | Wire, Nos. 1 to 16 . per lob. 1/10 1d. ine. 
Р Бабы dee ingots С. r ton | £42 to £148 ine. р White Antifriction Metals | | 
с Brass (rolled metal 2" to 12) basis per lb. 14. . inc. „% White Ant brand per ton £42 to £62 inc. 
» Tube (brazed) : per ib. 94. . inc. j Yarns, 3/10s Grey Cotton, on sp "s per lb. ва. ps 
EN Я (вова (йаш per Ib n | . inc. | | j „ 6 lea. Flax. per Ib | | z 
Wire, bas per Ib та. 1. inc. E j » Bplyi0lbe. Russian . per lb 4 | E 
с Copper Tubes (b (brazed) , per 1b 914. | n inc. | | J n Russian, single .. per lb. . .. 
„ (solid drawn) per Ib 93а. j4. inc. Ж j 180 Ibs. Jute rove per ton £11 1 
Copper Bars (best selected per ton ` 278 | £5 inc. | К Zine, Bh't(Vieille Montagne bnd. ) perton | #95 15 £l ine 
н А Е 
a Messrs. G. Boor & Co. (у India-Rubber, G.P. and Teleg. Works k Messrs. Morris Ashby, Limited, 
Quotations | ^ The British Aluminium Co., Ltd. Quotations 4 Messrs. e Co., Ltd. ' Quotation m Mesars. W. T. Glover & Co., Ltd. 
supplied by) © Messrs. Thos. Bolton & Bons., Ltd. qupplied by) ^ Messrs. Edward Till & Co supplied by J * Messrs. P. Ormiston & Sona |. 
У | а Messrs. Е. Wiggins & Sons. PP У | i Messrs. Bolling & Lowe. PP У |o Mesars. Johnson, Matthey & Co., L 
e Messrs. Frederick Smith & Co. 1 Messrs. Walter H. 1 Co., Lid. p The Phosphor Bronze Company Lad. 
TRAFFIC RECEIPTS. 
Receipts for Miles | Receipts for 
Week | the Week. Total to date. | open. | ч the week. 
Company: ending Ino. or Ino. or This Last 3 company: ending Ino. or 
Am'nt. Idee An' nt. doo." |year. lyear cet. Н | Am'nt. |110. C | Am'nt. 
— 7 g | | 
| ; | E | 
Blackburn Сор. Trys. .., Mar. 7 699 | — 20 m n Н i 0 6 H 1 B. E. T. Co. e 2 £ £ E 
Blackpool and leet wood | wd | 202 + 8 quomm 7 | 7 8 Bouthport Feb. 27 ‘02 | + 76 1,126 | + 10 8 
Bristo . & Car. Co. „ 6] 4212 | —670 28 | 98 South Staffordshire . „ 27; 709 — 1 65661 — 214 | ү 
British Elec. Trac. Co. :— | | . Swansea . 5а „ 7 436 |+ 35 | 8,663 + 80 Съ 
Barnsley District Feb. 27 158 | — 1,982 — — — Taunton. is „ 21 51 | - 8 84 — 2 " 
Devuhpors "lee | 857 + 60| Bole 92; 5 | в 88 ашадык 7 „ 27 91 | + 58 1,674 + 329 
ore —Stotirbridge. . » 27 646 | + 75 5,5€6 | + 605 | 1 E. pa eston - super- -Mare.. » 29 21 — 196 — " 
teshead » 27 E30 7224 | 6,669 | + 1,549, 1 2% Wolverhampton Dist. „„ 27 854 7210 3,787 + 1,50; 10 2 
Gravesend Б Н » 27 174 — 1,409 EU — 8 Yorkshire Wollen Dist. | „ 27 121 — 18: — | 6. ü 
.. „ 21 881 | + 47, 3,261 T 860 7 74 Central London Railway Mar. 7 6.978 | +220 | 68,615 + 3,498 | d 
Hartlepool e| э 21 «21 |, + 50 1.77 878 4 City and 8. London Ry. „ 8| 8288 | 4107 B76 | + 2,95 | " 
Kidderminster . vs .. „ 27 98 | + 12 S808 + Ж Dover N Trys.) „ 7 188 — 17 1,688 + W 8 4 
erihyr .. " el on 21 175 — 8, 1.878 — 140 B 8 Dublin United Try. , 6, 4,203 | + 89 vr + 2.541 46 
Middleton oo e, 27 199 = J. C08 — 84 — East Ham Tramways .. Е 7 | 480 | +148 148 + 4,08 5 | 
Oldham— Ashton „ 27 51,486, 4,188 + 509 8 | 8 8 Glasgow Corp. Trys. , 7 12,18 72, 889 489,275 | «14,999 | @ _ 
eter œ ej o 7 109 — 66| — —-|-— Liverpool Overhead Ву. „ 8| 1494 | + 98 1483 + 1,233) 6 
Poole ee ee ee 99 27 219 + 58 1,886 + 417 sl si Ы Ne 0 eo 59 7 2,901 11, 100 Te = н | = 
eo | o» 27 | 1,561 | +187 | 12,181 | + 1,159 Sunderland : „ 8| "n |—489| — — mnm 
Rothessy.. E vá » 27 85 | + 8 881|l4- 90 —| = — 
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THE MURRAY PRINTING TELEGRAPH. 


CHI 


mex the adoption of the Wheatstone system of telegraphy by the 

British Post Office authorities, the untiriog energy which has from 
tine to time ben devoted by the 
department's officers to improve- 
ments in the detail of the 
, has resulted in this 
f being brought to an er- 
Reely high degreè of excellence, 
@ that on long circuits the speed 
$ practically limited only by the 
' capacity and the resistance of the 
wire connecting the termical 
salons. It is recognised, how- 
“ever, that when a reduction of 
' wires between two centres (caused 

dry breakdowns) takes place, and - 
1 when, in consequence, it becomes 
imperative to change from 
ordinary Morse hand - signalling 
to the high-spꝛed Wheat:tone 
apparatus (in order that advantage 
may be taken of the full cap- 
' abilities of the channels available 
р tzaffic), then the transcription 


s 
ч 
l 
A 
' 
, 


,of the received slip causes con- 
.Siderable delay in the ordinary 
» telegram traffic. E — 
|! То overcome this difficult), ыссы D RE 
' Mr. Murray (who, by the way, r | — qut 
is а Scotchman by descent, a 
New Zealander by birth, and 
f has spent many years in Australia 

as а journalist), bas attempted | 
. combine high speed of signal- г 
! ling with prompt transcription | | | 
35 the receiving station. In | — НН 
addition to this important com- | fa ff 
„dination, the apparatus has been [hess 
designed with a view to reducing [eons 
‘#6 a minimum the skilled labour | 
mee)wary for working the Morse, 
Wheatstone, and other systems of 


tert 


` telegraphy. INIHI 
- General Princ ple of the System. | buo cag. r 
—Asia the Wheatstone method Iu 


FIELD) 


of working, & perforated slip rH | 


in connection with a transmitter IL НН daro 
M is employed for signalling pur- || bucc ||| ||| Ф 

* poses. Ihe received siguals | NEAL T ] 
|;perforste а slip, which in turn is -HHHH | 


*juserted in а  hand-worked 


machine termed a printer. The | = : — 


' mechanism of this printer 
: actaates the strikers of a specially | | a 
г adapted Barlock typewriter, and | 1—— 
> produces clear, bold, capital 
letters, figures, and other 
. Characters usually signalled by 
ph. Н 
Murray Alphabet. — By using — 
multiple units of current and 1 
: space (that is, by using several 
. diferent time intervals instead 
ok only one), Mr. Murray preserves 
' the ideal simplicity of the Morse 
‘alphabet with the additional 
advantage of securing letters of 
‚ the samo length. From the fac- 
Simile of a transmitting tape 
thowing the Murray alphabet, 
given later, it will be observed 
that the uniform time fur each 
Jetter is divided into five equal 
waite or sab-divisions, one or more 
, € which represents a current im- 
‚ Palse, so that the signals trans- 
~ mitted to line may have a 
duration of one, two, three, four, 
or five units. By this arrange- 
ment it is possible to obtain 32 
act combinations, and by 
"Wibg two of these letter signals 
. € prefixes to the others, capitals, 
and other characters may 
‘be obtained. No space ів 
 посемату between the letters, 
‚м in the Wheatstone system, 
be n fact, signals in adjoiuing 
> letters frequeutly coalesce. Each 
Dan oc.upies a space of half 
an iach on tbe tape, denoted by a 
dem line at equal intervals 
| Matoughous the roll, aud for feed- 
; eg the slip is prepared with centre-hole perforations 
n to use. In cases where the requirements of а wire 
Y the use of a repeater, the ordinary repeating apparatus 


employed for this purpose in connection with Morse and Wheatstone . 


circuits will, of course, be suitable for the Murray system. 
Before describing the working of the circuit, it will be necessary 
to explain the function of the different pieces of apparatus emploved. 
Description of Apparatus.—D:agrams of the actual connections 
for duplex working are showa iu figs. 1 and 2. A Wheatstone 
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receiver, а key, and an ordinary s^under, are included, so that Morse 
е may be resorted to, if desired, by means of the switches 
inse for this purpose. 
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The Perforator—A keyboard similar to that of a typewriter is 
employed for preparing the tape for the transmitter. Beneath the 
key bars are arranged crosswise a series of light steel bars shaped 
like “ fiddlebows.” Different combinations of slots are cut on the 
under surfaces of the key bars, where they rest on ‘the fiddle-bows. 
In this way, by depressing the keys, one or more of the fiddle-bows 
in various combinations are depressed. These selected fiddle-bows 
. operate one or more of a set of 10 bell-crank levers, which control 

ao equal number of small steel biocks resting above a group of 
punches, one or more of which must be operated simultaneously to 
· punch the holes for a particular letter. 
in two parallel rows, one on each side of the central line of feed 
holes previously punched in the tape. The punches are struck by a 
bell-crank striker bar actuated by a punching electro-magnet. If 
this electro-magaet is operated when no key is depressed, the whole 
of the punches will be driven through the paper tape ; but if one of 
the keys is depressed, it selects certain fiddle-bows, which operate 
certain levers, which, in turn, remove certain of the small steel 
blocks from above the punches. The striker bar operated by the 
punching magnet can then actuate only those punches over which 
the steel blocks remain. In this way, by depressing any 
one of the keys, it is possible to punch any combina- 
tion of holes in the required locations in each letter space 


on the tape. The punches are retracted by small springs when the 
punching magnet has released the striker bar. The feeding of the 
tape is effected by means of a small sprocket, or star wheel, the 
teeth of which engage with the central line of feed holes in the tape. 
Oa the same shaft as the sprocket wheel is a small ratchet wheel, 
connected with which is an anchor escapement controlled by a 
spacing electro-magnet. The shaft is driven by a small shunt- 
wound motor in conjunction with a spring-box device. Connected 
with the circuits of the punching and spacing magnets are two 
electrical contacts, between which a tongue oscillates. This tongue 
projects from an additional fiddle-bow operated by all the keys, and 
normally rests against the spacing contact, closing the latter circuit 
when in this position. The moment any key is depressed the 
spacing circuit is broken, and the spacing magnet actuates the 
escapement, thus allowing the tape to be fed forward a portion of 
a letter space, one third of the total step. On further depressing 
the key, it selects the fiddle-bows which remove certain punch 
blocks from above the punches, and when the key is near the end of 
its depression it has depressed the additional fiddle-bow so far that 
the contact tongue projecting from this fiddle-bow touches the 
punching contact and closes the punching magnet circuit, thereby 
operating the striker bars which drive the punches through the 
tape. On releasing the key, the punching circuit is broken and the 
punchesare withdrawn. When the tongue returns to the spacing 
contact the spacing magnet armature is attracted, and in doing s0, 
feeds the tape forward the remainder of a letter space, viz, two- 
thirds. 

Fig. 3 is a broken plan view, and fig. 4 is a sectional side eleva- 
tion, of the perforator. When a key, 3, is depressed, one or more of 
the 10 fiddle-bows, 6, are forced down. These depress corresponding 
kickers, 7, which are arranged beneath the fiddlebowe, and the bell 
crank levers, 12, are in turn actuated, finally causing one or more of 
the punch blocks, 23, to be withdrawn from over the punches, 
34. The tape is inserted in the slit 44, between the punches and 
die plate, and as a consequence, when the punching magnet, 37, is 
energised, the bell-crank lever, 30, is actuated, and the universal 
striker bars, 32, 33, strike down on the punches, but operate only 
those from which the punch blocks have not been withdrawn. In 
this way, by depressing various keys, it is possible to operate any 
combination of one or more punches required for perforatirg the 
tape to represent a letter. On releasing the key it is drawn up to 
its normal position by the spring, 25, and the kickers are retracted 
by their springs, 26, thus replacing the fiddlebows and the punch 
blocks. e punches are at the same time retracted by their 


springs, 45, 46. 
(To be continued.) 


These punches are arranged 


THE GERMAN ELECTRICAL INDUSTRY. 


IMPROVEMENT EXPECTED FROM THE MINING AND IRON TRADES. 
TRE CONcLUS TON oF Two Larme CONTRACTS. 


THE nominal capital of the electrical companies which were formed 
in Germany during 1902 amounted to £684,500, as compared with 
£322,500 in 1901, the number of companies being 10 in each year. 
The interest in company promotions is, however, insignificant when 
contrasted with the schemes of reconstruction, community of 
interests, and amalgamations which were in progress, and which 
have recently been recorded in the editorial and other columns of 
this journal. One may well ask, What will the next move be? 
What will result from the diminution of competition ? l 

In the meantime it is said that employment in the electrical trade 
is at present slightly better than at the corresponding period of last 
year, and the relatively more favourable news from the iron and 
steel districts has stimulated hopes of improved times for electrical 
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engineers. In this connection it is reported that many mining and 
iron companies have schemes ready for the renewal of plant. The 
modern equipment of various works, especially those in Lorraine 
and Luxembourg, will compel these establishments which are still 
provided with old plant to bring it up to date, and electrical firms 
hope in this way to benefit by the provision of electric winding 
engines, pumps, rolling mill plants, &c. Thes» schemes only need 
financing in order to be carried into effect, but this will first be 
possible when the banks, according to German custom, have dis- 
posed of the paper securities now in portfolio, and are able to deal 
with new securities. | 

Among various contracts which are reported to have been nego- 
tiated may be mentioned that credited to have been jointly 
obtained by the A.E.G. and the Schuckert Co. for the conversion of 
the horse tramways at Valparaiso to electric traction, the amount 
of the order being £300,000. The capital for the purpose of the 
alteration is estimated at £500,000, which is to be raised in 
Germany, Chili, and England. A second contract worthy of note 
is that which the Standard Construction Corporation, of London, 
is reported to have placed with the Bergmann Electricity Works 
Co., of Berlin, in connection with the construction of iron ore works 
at Dunderland, Norway. The establishment is to be lighted and 
operated by electricity, and the plant ordered for this purpose 
amounts to 12,500 Н.Р. 

The Allgemeine Elektricitäts Gesellschaft, which has been re- 
markably successful in introducing the Nernst lamp, has now 
acquired the right of manufacture and sale of a new type of lamp 
which has been devised by M. Rignon, who is said to be an Italian. 
It was at first reported that the Rignon lamp is solely for the pur- 
pose of providing a cheap substitute for arc lamps for external 
illumination; but it is now claimed that the lamp will be equally 
suitable for internal lighting. This object is to be attained by 
reason of the small size of the lamp, and the great steadiness 
of the light, due to the special method of manufacturing the 
carbons. 

The amalgamation of the Lahmeyer Co., of Frankfort-on-the- 
Maine, and the German Co. for Electrical Enterprises, of the same 
town, is now an accomplished fact as a result of the general 
meetings of the two undertakings which were held on February 17th. 
Suggested as far back as 1901, the fusion of the manufacturing 
company and its trust has been proceeding during the past year on 
the basis of two new shares of the Lahmeyer Co. being issued for 
three shares of the German Co., together with an interchange of 
obligations; and before the meetings took place the holders of 
98 per cent. of the shares and 93 per cent. of the bonds of the latter 
company had already consented to the conversion. As the opera- 
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tion has now been completed, the whole of the property of the 
German Co. has passed into the possession of the Lahmeyer Co., 
which has realised a paper profit of £250,000 out of the transaction. 
This sum is to be placed to the reserve fund, the directors of the 
company not deeming it necessary to allocate it to the purpose of 
depreciation of works and plant. At the meeting of the share- 
holders in the Lahmeyer Co. it was stated on behalf of the directors 
that the works—apparently central stations, tramways, &c.— 
belonging to the German Co. were developing satisfactorily, and 
that the requisite means for the completion of undertakings in hand 
had been provided by & syndicate headed by the Darmstadt Bank. 
This credit, which is to be redeemed in due course by the issue of 
bonds appertaining to the undertakings to be completed, is based 
on the deposit with the banking syndicate of £375,000 in shares 
and bonds of the electricity works at Gersthofen. It has since 
transpired that the credit placed at the company’s disposal 
amounte to £200,000, and is available until the end of 1905. In 
this connection it is noteworthy that the Darmstadt Bank, which 
thus finances the Lahmeyer Co., belongs to the banking group 
which was in close relation with the Union Electricity Co. and now 
with the Union A.E.G. group, and an indirect connection between 
the latter group and the Lahmeyer Co. is thereby established. 

The German Co. for Electrical Enterprises, which, as previously 
mentioned, has been merged into the Labmeyer Со., is now referred 
to for the last time in its individual capacity. For the year 
1900-1901 the company was able to pay a dividend at the rate of 
3 per cent. ; in 1899-1900 64 per cent. ; and 7 per cent. in 1898-1899. 
The year 1901-1902 has, however, terminated with a loss of over 
£36,000, of which about £10,000 represents bankers' charges for 
interest and commission, £16,000 has been written off syndicate 
holdings, and £6,000 is due to losses on the discount ing of bonds. 
After геѓегтіор to the amalgamation with the Lahmeyer Co., the 
report stated that it would not be relevant to discuss the frequeatly 
raised question as to whether it is correct or faulty to establish so- 
called financial companies or trusts in connection with manu- 
facturing companies. It pointed out that most other companies had 
done the same thing as the German company in one form or another 
-—either the parent company acquired the shares of its financial 
trust or there was a complete severance of the two concerns. The 
report further suggested that the disillusions produced by financial 
enterprise companies had arisen from slow development —slower 
than had originally been expected —and from the comparatively 
high cost of installation, especially during the period of considerable 
prosperity which extended over the country a few years ago. 

The firm of Körting Bros., of Hanover, which has a high reputa- 
tion in regard to the construction of gas engines, is being converted 
into & company by the aid of the Berlin Haudels Gesellschaft and 
the Allgemeine Elektricitäts Gesellschaft, of Berlin, the capital 


being fixed at £750,000. Among other matters, the scheme pro- 


vides for the transfer of the electrical department of the Hanover 
firm to the A.E.G., which will be largely interested in the new 
company, and at the same time it proposes to develop the use of 
gas engines for electric lighting. It should be mentioned that in 
1898 the firm established a working and finance concern, under the 
title of Körting's Electricity Works Co., for the purpose of acquir- 
ing, operating and financing electrical enterprises, and the tirm 
undertook to guarantee the payment of dividends on the company's 
share capital until the end of 1905. This electrical company will 
continue to work its own undertakings under the guarantee of the 
partners in the Hanover firm, although the A.E.G. has the option 
of taking over the liability. It is assumed that when all the firm's 
electrical customers have been trausferred to the A.E.G., the 
latter will discontinue the Hanover department as a manufacturiog 
concern. 

The directors of the Helios Co., of Cologne, have issned a circular 
announcing tbat the reorganisation of the company has now been 
carried through, and it is, therefore, again in a position to devote 
the whole of its attention to the requirements of customers. The 
communication adds that the directors are convinced they will 
fully succeed in meeting the wish^s of clients owing to the com- 
pletely modern and rational man ufa turing equipments of the works. 
As far as the reconstruction of the company is concerned, it 
appears that by a considerable extinction of shares the capital has 
been reduced to £419,750 divided into 3,099 £100 preference 
shares, 1,546 £50 preference shares, and 651 ordinary shares of £50 
each, whilst the additional payment which has been made on the 
first mentioned shares, has provided the company with cash exceed- 
ing £150,000. 

The works of the Kummer Electricity Co., of Dresden, which 
collapsed a year or two ago, in consequence of speculative business 
and exaggerated extensions, are now proposed to be taken over by a 
new concern bearing the title of the Saxon Light and Power 
Installations Co. The new company is being formed by the co- 
operation of the first and second-class mortgage bondholders and the 
shareholders, the latter having to provide a large amount of fresh 
capital if they hope to see any return on the capital originally 
furnished by them. Negotiations on the subject of re-starting the 
works have extended over a considerable period, and in addition to 
the municipal authorities, the Saxon State Ministers have manifested 
deep interest in the scheme of reconstruction of the company, which 
at one time employed 1,500 workmen and officials. 

T'he Oberspree Accumulator Works Co. has just issued its balance- 
sheet for 1902. It was founded by the Berlin Company for Elec- 
trical Enterprises, and in 1901 it was decided to dispose of the 
sbares, amounting to £150,000, to the Berlin Accumulator Co. The 
Oberspree Co. terminated the year 1901 with a deficit of £33,592, 
and as ita works have been idle during 1902, the deficiency has been 
increased to £48,236. The equipment of the factory has been 
transferred to the Oberschoneweide establishment of the new 


proprietary compeny. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELECTRONS. 
By 8m Otrver Lopes, F. R. S., Vice-President. : 
(Paper read in London, November 27th, 1902.) 


(Continued from page 372.) 


APPENDICES TO PART IV. 
APPENDIX F. 
Size or ORBIT oF RapratixGc ELECTRON. 


Consider two electrons of opposite sign revolving round each 
other with luminous frequency л at any distance @; or better, con- 
sider a free negative electron revolving round a comparatively fixed 
equal positive charge attached to an atom, at distaace d. 

The force between them is e?/x d?, во the acceleration is— 


„„ 0а 
xd Que” 2 d 
But the acceleration is also expressible as 4 т? n? d. Therefore 


; 3 a v  3aXM 3 x 10-5 -—M ы T 

8 r? n’ 8 11 80 e Hon 

which is Keplet's third law” for the case, and indicates that the 

distance at which luminous frequency is attainable is the atomic 

distance 1079 centimetre; in other words, that the electron is roam- 

ing over the surface of the atom. If it got nearer to the centre of 

force than thie, it would have to revolve quicker; and such rapid 

oscillations may be excited among the interual paired electrons by 
shocks and collisions, or other perturbation. . 

The most important aspect of the above calculation is that it 
corresponds with the hypotbesis that the whole of the mass of an 
electron is electric, and none of it material or unexplained ; for it 
shows that & pure electron is able to revolve at distances of the 
molecular order with luminous frequency.* The square of the wave 
length emitted is proportionate to the cube of the radius vector ; 
provided the plane of the orbit contains the centre of force. Other- 
wise there may be constrained motion of smaller amplitude, 
analogous to that of a conical pendulum. 


APPENDIX G. 
Tar RapiaTiNG PowRER or a STRADILY REevoLviNG ELECTRON. 


Consider an electron revolving as above (Appendix F) in an orbit 
of atomic dimensions d with luminous frequency л; and calculate 
its radiating power. j N 

The fundamental expression for the amount of energy emitted 
per second as waves in the ether, by a moving charge e, was given 
by Larmor in Phil. Mag., December, 1897, page 512, also in “ Ether 
and Matter," page 227, namely— : 

i 2 и ei. 2 
2. x 
where ї is acceleration, and where џи e? may be taken as 10-4? 
gramme-centimetre, according to most recent measurements. But 
in a circular orbit of radius d the acceleration is— 


ù = (2 тн) d = 40 (5 х 101? 107? = 10% c. g.s.; 
therefore the radiating power of a single electron, so moving, is— 
2 x 10-4 
9 x 1010 


But the total available energy possessed by the revolviog electron 
of linear dimensions 7 is only — | 


2 
ке а (2 x n) = X 10% = 2 х 10-5 ergs per second. 


Bow = (2 xu d)., 
a 3a 


namely, its kinetic energy (for of course it cannot radiate away or 
dissipate its electrostatic energy), and this amounts to 
10—40 | 
3 x 107? 
its velocity being 3 x 107 centimetres per second, or one-thousaudth 
that of light. So if the electron were isolated from any supply of 
energy, and if it could maintain the pace, it would at this rate 
radiate away all ite kinetic energy in 10^? of a second, that is to say, 
in three or four million revolutions. This may seem а rapid rate 
of cooling, but it is not surprising for an isolated atom at a red heat. 
We may express the ratio of the radiating power of a single 
electron to its total luminous energy, by the fraction 


(2 1 x 5 x 10% x 10-5? = 3 x 1077? ergs, 


— (f) АЛ (2 т n)? = 8 тїп © = 70 million per second. 
v Nw v À 
In any large assemblage of atoms, the radiation is not free and 
unrestrained, nor is it unmaintained, like this; but 16 must always 


de considerable at anything like luminous frequency, and it is pro- 


portional to the fourth power of the frequency. At a frequency 
which emits a wave ten times as long as a luminous wave the 
radiating power of a revolving electron is only one ten-thouranth 
of that above calculated, but even co it is significant; it must be 


* See Lodge in the Electrician for March 12th, 1897, Vol. 38, p. 644. 
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remembered, however, that all substances are actually engaged in 
radiating energy, although at ordinary temperature there is usually 
ab-orption enough to compensate the loss. 

The high speed of a revolving electron suggests, says Larmor, 
that it is apt to fly away tangentially with this sort of velocity 
when jozgled off by any means; consequently he might attribute 
the high velocity of cathode ray particles to thie cause rather 
than to propulsion by a gradient of potential. But it seems to me 
more likely that the orbital velocity is ntilised only by those 
electrons which are flung off spontaneously from certain substances 
possessing one variety of radio-activity; whereas from charged 
surfaces, possessing а real propulsive force, electrons may be 
ejected sb as to reach a speed higher than that, approximating 
more closely to the speed of light, a valae which the rapid increase 
of inertia at such speeds would ensure that they should never 
actually attain. 


APPENDIX H. 
FaRADAYS8 PROPHETIC NOMENCLATURE. 


Students of tbe life of Faraday will remember that when he 
discovered the rotation of the plane of polarisation by a magnetic 
field applied to dense bodies in which light travelled along tbe 
lines of force—wrestirg the secret from nature by strong and 
pertinacious experimental research tbat would not be denied, 
though the time was as yet by no means ripe for comprehention of 
the fact when it was di-covered— be labelled bis discovery in a fit 
of enthusiasm, The Maguetisation of Light and the Illumination 
of Magnetic Lines of Force," a label which puzz'ed contemporaries 
for a long time. 

It ів difficult to see what mraning he can have attached to these 
phrases; and for many years afterwarcs they appeared unsuitable 
misnomers, indicating a foggy conception of his own discovery. 

16 ia not bkely that his state of mind was really at all clear on 
the subject, and probably he wuld at a later stage have been 
willing to plead guilty to a hı ss than lucid mode of conceiving the 
phenomenon; whi h nevertheless always sp-cially pleased him, 
though when it was redaced to a mere rotation of the plane of 
polarisation, it seemed to many mathc maticians and physicists to 
have lost its unique and surprising interest. It must always be 
remembered, however, that interest was never lost by either Lord 
Kelvin or Clerk Maxwell, and that it was the chief fact which 
ircited Maxwell, many years later, to begin developing his electro- 
magnetic theory of light. 

But how do the titles strike us now? Do they not indicate some 
extraordinary unconscious insight, such as is frequently experienced 
by a great discoverer in the enthusiasm of discovery ? Remember 
that the Hall effect, the Zeeman effect, the Aurora Borealis, and 
Faraday's rotation are all closely connected, by means of the elec- 
tron tbeory. 

In the cathode ray tube the Hying electrons are detlected by a 
cross magnetic field ; or if they fly along the lines they are twisted 
into a spiral path round them. In the Aurora Borealis this effect is 
carried ovt in the upper region of the air on a gigantic scale, and 
the earth’s magretic lines of force are illuminated” by fly ing 
electrons from the aun entangled and guided by them. In the Hall 
effect this same irtluence is felt by the slowly moving crowd of 
electrons as they are handed on from one atom to the next, causing 
a curvature of the current path, in which either positive or negative 
may predominate. In the Zeeman effect the same cause operates 
on the revolving and vibrating electrons associated with a ra ijating 
atom and constituting a source of light; wherefore we may traly 
say that the '' light ів magnet ised, for the source of l'ght is mèg- 
netised directlv, and the effect 18 impressed on and retaiued by the 
light emitted, and is made visible by spectrum analysis. 

Тіе fist intimation of that magnetic influence on light which 
lies at the !ase of all these at first sight apparently diverse 
phenomena was detected by Faraday in his slight differential 
rotation of the plane of polarisation in one direction or the otber 
by a magnet, according as the positive or the negative electrons in 
the dense substance were most affected. 

Hence the tit'e which he affixed to his discovery: The illumina- 
tion of the lines of magnetic force and the magneti:atiun of light,” 
may be regarded as a prophetic flash of genius. 

A not altogether dissimilar Пазь has already been referred to, 
when Crookes hinted prematurely that in the cathode rays we bad 
something like corpurcular light, and ғ1-о like matter in a fourth 
state, neither solid, liquid ner gasrous. For whether quite right or 
no’, he was fat righter tbau the critics of those days who presumed 
to deride him. 


PART V. 
DETERMINATILN OF THE Mass ОК AN ELECTRON. 


So far, all the measurements quoted bave resulted in a consensus 
of certainty respecting our knowledge of e/m for gaseous conduction 
and radiation ; and the measurements made on the cathode rays in 
a Crookes’ tube, or near a plate leaking in ultra-violet light, bavo 
likewise given us a knowledge of their velocity, and shown tbat it 
is about one-thirtieth of the velocity of light, more or less according 
to circumstar ces. But во far no direct estimate has been made of 
either с or iu separately. The difficulty of making these measure - 
ments is great, because we are dealing with an aggregate of an 
enormous and unknown number of these bodies. It would not be 
difficult to make a determination of the aggregate mass of a set of 
projectiles, say X m, where N ie the number falling on the target in 
& given time, by means of the heat which the blow generates; or 
better, perbaps, by the momentum which they would impart to a 
moving arm after the fashion of a ballistic pendulum ; provided 


their velocity u were known, as in this case it іє The aggregate 
energy, 4 н m us, or the aggregate momentum, N m v, could thus be 
found; but how ie m to be separated from х ? ES 

Again, if the particles are collected in a hollow vessel attached to 
an electrometer of known capacity, it is not difficult to estimate the 
total quantity of electricity which enters the vessel in a given time, 
that is to say, to determine Ne; but, again, how are we to dis- 
criminate e from м? 

We may consider the following quantities experimentally deter- 
mined, by r.searcbes carried on at the Cavendish Laboratory and 
elsewhere and so far alreac y described or indicated :— 


ni 
u 
Ne 
Nm 


See above, Part III., for measurements of these quantities for the 
case of cathode rays * | 

Another thing that is comparatively еа‹у to determine, especially 
in such cases as leak from a negative surface under the action of 
ultra-violet light, or the conductivity of air induced by the impact 
of Röntgen rays, is the total current transmitted; viz., the quantity 
Neu the quantity of electricity conveyed per second. Measurements 
of this quantity have been made not only by Lenard f and Righi ; 
and Thomson, $ bot in various gases by Rutberford, now nrofessor 
at Montreal; by Beat tie { and de Smolan at Glasgow, by Zeleny ** 
of Minnesota, by McClelland {| on hot gases from flames, and by 
MeLennan, ff of Toronto. 

Prof. Zeleny iu particular measured the velocity by & safe and 
direct method of making the particles fly against a wind down & 
tube, and obeerving the rate of the current of air which was just 
able to withetand their progress: these measurements constituting a 
satisfactory confirmation of Thomson’s and Rutherford’s more in- 
directly inferred results. | 

If only it were now possible to count the corpuscles or electrons. 
to determine the number N which are started into existence, or 
which enter the hollow vessel, or which take part in conveying the 
current in the case of a leak by altra-violet light, we should no 
longer have to guess atth* ac'ual value of в and of m separately, but 
should have really determined tbem 

This brilliant research bas actually been carried out by Prof. J. J. 
Thomson, by means of a method partly due to Mr. C. T. R Wilson, 
supplementing a fact discovered by Mr. Aitken, and interpreted in 
the light of a bydrodynamic theorem arrived at long ago by Bir 
George Stokes. | 

I must be excused for waxing somewhat enthusiastic over this 
matter: it seems to me one of the most brilliant things that bas 
recently been done in experimental physics Indeed, I should not 
take much urging to cancel the '' recently " from this sentence ; save 
tbat it i« never safe for a contemporary to usurp the function of a 
fu'ure historian of science, who can regard matters from a proper 
perspective. 

The matter is rather long to explain from the beginning, and I 
must take it in sections. 

(To be continued.) 


MANCHESTER BECTION. 


On Tuesday, March 3rd, the members of this Scction of the I. E. E. 
discussed a paper by Messrs. E. W. Cowan and L. Andrews on 
“The Arrangement and Control of Long-distance Transmission 
Lines.” The paper was illustrated by lantern views and experi- 
mente, and the authors are to be congratulated not only on the 
excellent manner in which they dealt with the subject, but also on 
the complete success of the experiments performed with the 
apparatus described in the paper. 

Though it is not likely that very high pressures will ever be ured for 
transmission work in this country, tbere is every reason for Br tish 
engineers to study the problems connected therewith, and thus 
place our manufacturers in a position to compete for this work in 
various parts of the world. Of all existing systems of transmission, only 
one has been developed on the continuous current (“ Thary ") system, 
the remainder adoptirg alternating current. Of these, two, apart 
from the Deptford scbeme, have adopted single-pbase current, 
baving an aggregate of 1,700 нр. The two-phase svstem bas been 
adopted in some 15 installations, with power, excluding Niagara, 
aggregating about 38,000 EP.; whilst the three-phase system 
appears to have been used fur 58 installations, aggregating over 
200,000 нр. 

In a brief review of the systems of supply, the authors consider 
the three-pbase alternating current system the most suitable at the 
present time to adopt for transmission work. The actual pressure 
that has been used appears to be a maximum of 80,000 volts, but the 
authors see no reason, given a liberal spacing of overhead wires, why 
100,000 volts should not be nsed. 

According to Mr. Parsball, 20,000 volts may be taken as the safe 
limit for underground cables, with higher pressures the cost of 
insulation and the capacity rendering their use probibitive. 


9 J. J Thomson, Phi. Mag.. October, 1897. 
T Wied, Aan, Vol. 6, p. 27: 

* Rend. della М. Ассай. det Lincei, May, 18:6. 
$ Phil. Mag, November, 1896. 

| Ibid.. N veo ber, 1896, and April, 1897. 

«| Ibid., June, 1897. 

** [bid , July, 1898. 

tt DIhuL, July, 1898. 

tł Fil. Trans., Vol. 195, p. 49, 1899. 
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It is interesting to note that of the 73 power schemes referred to 
above, 30 operate at a frequency of 60 cycles or over, and 28 at 
between 50 and 60 cycles. А 
T be authors advocated the earthing of the neutral point of the 
three- phase system, both on account of the saving in cost, and the 

eater safety. | 

The question of overhead and underground conductors.was dis- 
cussed, and for long distances underground cables were held to be 


inadmissible, not only on account of their cost, but alto because 


their capacity with the high pressures necessary, results in an 
impracticably large condenser current. Poles for overhead con- 
struction are generally of wood from 35 ft. to 40 ft. in lengtb, and 
they are spaced about 50 to the mile. In one case of a 60,000-volt 
installation, steel towers are used placed 440 ft. apart; it has been 
stated that the cost of this line does not exced that of a first- 
class pole line. 

The second part of the paper dealt with the control of the lines, 
and described appliances designed to overcome some of the 
difficulties of high-tension alternating-current working. 

The first of these was a regulating transformer inserted in series 
with the feeders, by means of which the pressure on any feeder may 
be regulated as required by simply turning a hand-wheel fixed on 
the switchboard. 

A similar booster is also arranged for cable charging. In the 
“ Cowan-Btill" cable charging system, the pressure may be gradually 
A on to the incoming feeder or cable from sero to a maximum, by 

в means. 

Tho duplication of transmission lines ів of the greatest importance, 
aod interesting experiments were sbown illustrating the dis- 
advantages of ordinary duplicate systems, and a means to over- 
come these disadvantages. 

Another interesting invention, the use of which was illustrated, is 
a "current direction indicator.” This enables a faulty feeder or 
alternator circuit to be at once detected, thus facilitating the 
switching-out of a fault and the continuity of efficient supply. 

Mr. Gunton opened the discussion. He thanked the authors for 
recording their invaluable work and congratulated them upon 
its success. He did not agree with the authors on the eartl- 
ing of the neutral point of the three-phase system. A case 
recently came under his notice where a man bad received a 
shock from one of the arms of а 6,000-volt system and 
bad recovered from the shock. This system was not earthed; had 
it been so, undoubtedly the shock would have proved fatal, whereas 
he had only received a condenser discharge. The use of a mctor 
alternator for charging the feeders, and discharging them, was 
found very satisfactory, and the operation could be quickly per- 
formed. There should always be duplicate mains (feeders), but in 
some cases it was not advisable that they should be run їп parallel. 
Where, for instance, the mains fed а sub-station from which ligbtir g 
and traction were supplied, it would be found advisable to use one 
feeder for lighting aad one for traction, instead of running the two 
in parallel; should one break down, the other could, of course, be 
used for the whole supply. Double duplicate mains would be very 


y. 

Mr. PooLzY thought the capital cost of some power companies 
could be reduced by baving portable transforming apparatus. For 
instance, where the supply included seaside towns with a summer 
peak, and manufacturiog towns with a winter peak, the apparatus 
could be used for the two cases. The cost of cables could be 
reduced if it were taken that the dielectric did not require to be pro- 
pl thick with the higher voltages. He thought that the 

rbed wire run parallel to the transmission lines to overcome the 
effects of lightning, as described in the paper, would increase the 
capacity. The length of life of the line could be covered by a 5 per 
eeat. depreciation fund, if the poles were well creosoted. The cost of 
aluminium wires worked out about the tame as copper, but the poles 
could not be di«tanced to any appreciably greater extent with the 
former. 


Mr. Стотнірв said that the authors bad dealt with several | 


important features of alternating current working, and that the 
flare switch for alternating current working was obsolete. The mag- 
netic blow-out system in continuous-current working, owing to the 
tendency of tbe voltage to rise on the sudden breaking of the circuit, 
was bad. A question of vital importance was that of cable charging ; 
there was much obscurity, and though there were numerous calcula- 
tiors and theories of what happened when a high potential was 
suddenly switched on or off a cable, there were few actual records 
of results. In America and in several British stations no “ charging " 
appliances were used, and yet they bad beard little of disastrous 
effects. Where they paying too much attention to the subject? He 
would like to know what were the limits before cable charging 
became advisable. | 

Mr. NzsBiT was sorry that the first part of the paper corsisted 
of an appreciation of overhead against underground cables. Не 
thought what was often said of overhead wires must ba taken with 
& grain of salt. A number of objections, more or less reasonable, 
were cited against overhead mains, and he concluded that overhead 
wires were a relic of barbarism. It was unfortunate that cable- 
makers did not know to what stress their cables would be subjected. 
In one instance, where the cables bad to carry current at а 
pressure of 5,000 volts, it was found they were subjected toa 
pressure of from 12,000 to 13.000 volts every time they were 
switched on or off. Engineers should specify a maximum rise of 
volt:ge, and ree that this was kept to; also, he would emphasise the 
importance of the alternator curve being as nearly a sine curve as 
possible. He agreed with the authors that it was advantageous to 
earth the neutral point of the three-phase system ; by this means a 
ватіо of 15 per cent. could be made onthe cost of the cables. 
. Mr. CouBBoUGH noted with surprise that the authors tl ought the 
single-phase alternating current isystem could come into use g gain. 


* 


The only chance for that system would be by the adoption of sir gle- 
phase series motore, aud then probably the two- phase system would 
be adopted. The only sound reason for adopting a two-pbase 
system was the possibility of using the mains that had served for 
the single-phase system. Frequencies were stead: ing down to 50, 
and the lower limits were fixed by satisfactory lighting; probably 
40 cycles would be found best for all round purposes. Generators 
varied very little in cost with frequencies, and the advantages of 
smaller capacity, charging current and lower impedance drop, were 
with the lower frequencies. Both arcand incandescent lighting were 
suitable at 40 cycles. More knowledge was wanted of the various 
alternating-current phenomena; he would suggest that a possible 
combinatiou of an oscillograph and a cinematograph camera might 
be useful. 

Mr. Kemp did not agree with the earthing of the neutral point of 
the three-phase system ; this would necessitate more insulation on 
the generators, and would reduce the safety factor of the system. 
A case where а man touched one of the arms of the three-phase 
com bination, and was not killed, was evidenced as proof of thie. A 
metbod of charging cables by means of a step-up transformer and 
motor alternator, which had becn in operation nine months, was 
very sitisfactory. The Board of Trade required tests to be made at 
1$ times the working pressure, and the "charging" plant had been 
most vseful in this respect. The time taken to charge up a feeder 
was about 45 seconds. 

Shortness of time prevented any further discussion, and Messrs. 
Cowan and ANDREWS replied very briefly tothe pointe raised. From 
the statements made in the discussion, Mr. Cowan was prepared to 
modify hie view on the earthing of the neutral point of the three- 
phase system. The increased capacity Que to barbed wire for 
protection of transmission lines fiom lightning, was said to be in- 
appreciable. The use of aluminium for overhead lines was a deep 
question, and would necessitate the consideration of strain and 
length of span. He thought the question of pressure rise in cables 
must be a matter for experiment; he was at a loss io understand 
why in some cases in America the frequency had been raised instead 
of lowered. Mr. Andrew: thought that where a sub-station supplied 
current for both lighting and traction, duplicate mains for each 
should certainly be used. 

4 most hearty vote of thanks was accorded to Meesrs Cowan and 
Andrews for their excellent paper. The paper which was to bave 
been read by Mesers C. D. Taite and R. S. Downe on March 
17th has been unavoidably postponed. 


SOME NOTES ON CONTINENTAL POWER HOUSE 
EQUIPMENT. 


Ву Н. L. RiszLET, M.I.M.E., A.M.LE E. 


(Abstract of paper read before the Newcastle Local Section, 
February 16th, 1903.) 


On fimt entering a Continental power station, one is stru'k 
especially by tbe apparently extravagant amount of space which 
the switcbboards and accessories cccupy in tbe majority cf 
central stations abroad. On closer itaspe^tion and consideration, 
ove finds that this is not without an cbject; the object being 
primarily to provide for any contingency which may arise, and 
always to p-ovide a duplicate method of operating in eveut of any 
pa't of tLe switcbiog apparatus being deranged by accident. 

A system nearly approaching the ideal was represente(, in my 
opinion, by the cential station at P.derno, 20 miles from Milan. 
There are seven turbine water-driven generatois, having a capacity 
of 1,590 Kw. each, speed of 180 rev. per miu ute, frequency 42 per 
second, 13,500 volts. The current is collected at the bus-bars, ard 
thence led to the bigh-tension transmission line without the inter- 
vention of any transformers. At Milan the line ends at the Porta 
Volta station, where the pressure is transformed down to 3,600 volte, 
and at this station steam-driven generators are running in parallel 
with the transformed current generated at Paderno. 

The apparatus for controlling the generators at. Paderno is 
divided ivto nine panels, seven of which are for the seven 
generatore, and the two panels in the centre serve for collecting the 
two sets of bus-bars ard for placing wattmeters, &. The whole of 
the installation from Paderno to Porta Volta had to be arranged so 
as to enable the two services to be separated at any moment into 
two distinct systems. For that reason the bus-bars are arranged in 
two groups, and each generator may be switched on either group ; 
in that way the lines can be separated. Behind the generator 
panels are arranged in another room the high-tension transmission 
line boards. All tbe switchboards are extremely accessible. Each 
panel may be entirely separated from the live ones, so that it may 
be attended to and cleaned by the attendant in perfect safety The 
panels are, as usus] in Continental practice, made of marble and 
porcelain tixed on iron supports, no combustible material being used 
in their construction. The connections are all rigid bars, and the 
whole is & perfectly symmetrical), simple, and extremely mechanical 
ob. ; 

In my opinion the advantages of this type of board are its 
extreme accessibility and safety in having, so to speak, another way 
round, everything being in duplicate. Each portion of the 
apparatus can be made dead for cleaning or overbauling purposes 
without the elightest danger of interrupting the supply. 

The first fall-gauge electric railway was supplied from the 
Kander power house, equipped by Messrs. Brown, Boveri. At 
present about 3,600 нр. are converted into electrical energy. 

The five turbines are by Girard, of 900 н.р. each, at 300 revo- 
lutions per minute. The three-phase generators connected direct 
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to the turbines develop each 620 xw. at 4,000 volts. As the whole 
output of a machine has to be used at times on a single-phase light- 
ing circuit, they are designed in such a manner as to enable them 
to develop their full power of 620 xw. at 4,000 volts as single-phase 
machines. Each of these generators is separately excited by а 
four-pole exciter of 12 Kw. at 60 volts, the armature of which ів 
mounted on the mainshaft. These exciters are in turn excited by 
two other direct-current machines, separately driven by turbines, 
each developing 14 Kw. at 125 volts at 850 revolutions per minute. 
The reason for this is that the fluctuations in the speed of the main 
turbines have less influence on the pressure than if the field of the 
exciter were to decrease simultaneously with the speed of the gene- 
rators and exciters. The field regulation of the generators can be 
effected either separately or in two groups or else all together, as 
desired. It is done entirely by means of the secondary exciting circuit. 


Any alteration of tbe resistance in the circuit of the secondary exciting . 


machine is avoided by suitably arranged rheostats, which are 
switched on automatically during the regulation, so that in any case 
these secondary exciting machines always remain under constant 
load both during the regulation itself and after switching in and 
out of the fields of any number of generators. 

The main switchbosrd is in another room. The bus-bars are 
divided into two sections, so that it is possible to operate two 
circuits, which are called steady and unsteady. The two sets of 
bus-bars are arranged in a circular fasbion, so that either can be 
closed or open at certain points. In this way it is possible to work 
the two circuits either separately or together. The unsteady service 
supplies current to the Burgdorf-Thun line, the other supplying all 
the rest. Adjoining the generator panels at each end is a panel for 
connecting the two tets of bus-bars with transformers which trans- 
form the pressure from 4,000 volts up to 16,000 volts for trans- 
mission. Places in the immediate neighbourhood are supplied 
direct from the bus-bars at 4,000 volta. 

In the transformer switch room are arranged in a clear and easily 
accessible manner all the switch levers and instruments for the 
primary and secondary circuits both for the transformers and trans- 
mission line. The high-tension fuses used on these consist of 
aluminium fuses in the usual Brown handle. All the switches and 
instruments of (the 4,000-volt circuit as well as the 16,000-volt 
circuit are arranged, not on switchboards, but on light, open, steel 
structures, everything being well supported on insulators. 

Three lines are utilised in working the Burgdorf-Thun line. 
Three go to Burgdorf; five to Berne, two single-phase and three 
three-phase. 

The distribution in Berne takes place from a closed-ring circuit 
formed by the five wires, and surrounds the whole town, to which 
circuits are tapped on four transformer stations. There are four 
transformers in each station, although the buildings are designed to 
take seven, each having a capacity of 50 kw. The switches, fuses, 
ammeters, and lightning arresters are arranged on identically tbe 
same lines as at the central station. The ring circuit can be discon- 
nected from the transformers by means of two special switches 
operated by long levers опќгісе the building, so that tne portion of 
the ring circuit situated between two sub-stations may be deprived 
of the current without entering the transformer stations. The 
pressure is reduced by transformers to 3,000 volts, and the current 
passes from the secondary bus-bars to the underground cables fup- 
plying the town. Inside the town the pressure is reduced to 250 
volts for driving motors, and to 125 volts fcr single-phase lighting. 

The operation of this installation pre-ents special difficulties, on 
account of its being necessary not only to supply a large amount of 
current for lighting and power purposes only, but also at the same 
to provide for extremely Jarge variations in the power required for 
the rai. way traffic. It is by no means exceptional for the railway 
to suddenly take as much as 1,200 нр. To sum up, the special 
points to my mind worthy of attention are that the various dupli- 
cate bus- bars are all arranged as ring circuits, which can be divided 
into any desired section, so that all kinds of · combinations in 
working can be readily effected. The trarsformers used are all 
single-pbase, which allow in case of any of them getting out of 
order, to switch in at once a reserve transformer into the corre- 
sponding pbase. The output of one phase can be increased by 
switcbing in further transformers, which, as in this case, where thc 
whole lighting circuit is connected to one phase, is of special import- 
ance for the regularity of the supply. 

A short account of the Lecco-Colico Railway may be of interest. 
As is well known, the system is three-phase, with the overbead line 
at а potential of 3,000 volts. The power is primarily generated at 
Morbegno at a pressure of 18,000 to 20,000 volts direct. The plant 
consists of tbree 2,000-н.р. generators running at 150 revolutions 
per minute, 15 cycles, having a capacity of 1,300 kw. ; exciters on 
turbine shaft end. 

There are practically two sets of main high-tension bus-bars, and 
each generator feeds into both through high-tension circuit breakers. 
The current is conveyed from the power house to nine sub-stalions 
situated at the side of the track ; at these sub-stations the pressure 
is reduced to 3,000 volts, which is carried on the overhead line. 
With one exception the sub-stations each contain one three-phase 
transformer of 300 Kw. normal rating, but capable of working for a 
short time up to 900 kw. The transformer sub-stations are separate 
stone buildings alongside the railway stations. 

ТЬе tryansmiesion line, at 18,C00 volts, runs parallel to the railway, 
but, of course, does not run through the tunnels, of which there are 
a great number, but over the mountains; nor does it run through 
the statiors. Lightning arresters are placed on the primary lire at 
every three miles, and on the secondary every 12 miles. A separate 
span wire is always ured fcr each pbase, double insulated, and the 
rails are used as а return. All the rails are bonded with ordinary 
trolley wire, only instead of the pin being solid it is hollow, and 
collapses when being driven in; in no case has trouble been 


experienced through defective contact. The track is also cross- 
bonded at about every 300 yards. | | 

On making a trip on the track I found that the acceleration was 
extremely even, there being no jolting whatever. The starting 
resistances on the car consist of water in a tank with fixed plates, 
the level of the water being raised or lowered by compressed air, 
which is also used for the Westinghouse brake, the whole apparatus 
being worked by a small valve in the driver's compartment. The 


- gir compressor is driven by а small motor with an automatic switch, 


which stops the motor when there is sufficient pressure in the tanks. 
The trains take up to 90 amperes at 3,000 volta to start up, this 
being the maximum, and from experiments a train on a gradient of 
17 in 1,000, with a draw-bar pull of 4 tons, got up to speed in 
37 seconds. "There are loop lines on the overhead line through the 
stations, which are made dead as soon as the train comes to a 
standstill ; also the trolley boom is lowered, this being operated by 
compressed air, and in the event of a car standing for a long time, 
there is a small hand-pump to get sufficient air pressure to raise the 
trolley. 

There are two ways of lighting the trains, either with accumu- 
lators or else by means of transformers and lamps with three 
filaments at 100 volts 15 cycles. А small 8-Kw. transformer supplies 
current for the lamps, motor, compressor and heating. The 
flickering of the lamps was hardly perceptible, more especially 
those behind ground glass. The same system of lighting was 
employed at the stations. The main switch on the car was 
operated by compressed air, and there was an interlocking arrange- 
ment, by means of which it was impossible to get at the switch if 
the trolley was up, and impossible to put the trolley up if the 
switch was open. The trolley was of novel construction, consisting 
of a copper pipe running on roller bearings, and the whole 
supported on a wooden shaft. These trolleys have run 30,000 
miles without being renewed. Tle cars are mounted on two four- 
wheeled bogies, each of which bas one primary and one secondary 
motor mounted direct on the axles. They weigh about 50 tons, and 
can seat 56 passengers. 

. The loco. gives a draw-bar pull of 10,000 Ibs. at 19 miles per hour. 
The body of the loco. is mounted on two four-wheel trucks. Upon 
each of the four axles a motor is directly mounted, no gearing being 
used. All these motors are primary, and speed regulation is 
obtained by using either one, two, three or all motors to suit the 
conditions. The rotor shaft, which is hollow, is connected to the 
car axle by a flexible coupling. The average rate of speed is fairly 
high, as the acceleration is very rapid, although the maximum speed 
is not excessive, it only being 60 km. per hour: They were able to 
coast above synchronous speed down hill. The two most efficient 
speeds were 30 km. and 60 km. per hour. The whole scheme, 


. including power house, water power and canals works out at £4,500 


er mile. г ; ; 

i On carefully considering the design of the foregoing power-houses 
and equipment, it seems to me that two things have especially been 
aimed at—viz., simplicity of design, and a duplicate arrangement of 
all gear as far as possible. In getting out designs for new power- 
houses engineers generally consider that the most economical load 
for the engine shall be that of the maximum load of the generator, 
and also that, by lengthening the cut-off on the engine, the 
generators shall be capable of being greatly overloaded without 
reducing the speed of the engine. In the new power schemes tbat 
are before us to-day, it is necessary to take all precautions possible 
to keep the station bus-bars alive at all times and at all costs, not- 
withstanding any local disturbance which may be taking place out- 
side the control of the power-house; fuses do not always clear 
themselves, and they thus blow the generator fuses, causing endless 
trouble. By making all the steam plant identical and of sufficiently 
small capacity, so that in case of a heavy overload it will slow down, 
all fuses and automatic circuit-breaking devices on the generator 
panels may be avoided. In the event of a short occurring on a long- 
distance bigh-voltage transmission line, the fault would almost 
immediately clear itself. In case of a continued short-circuit, the 
lower voltage limite the power which can flow through a fault. By 
this system any interruption to supply would probably be of very 
much shorter duration than if fuses are to be replaced and the 
automatic circuit-breakers closed, after a general opening of all 
these devices. 


A QUESTION IN BALANCING. 
| By W. Н. BOOTH. 


IN а recent paper on engine balancing read by Mr. Rounthwaite 
before the Institute of Marine Engineers, the author made the 
following very curious statemeut, when discussing the inertia of the 
moving parts of an engine. 

" Similarly, in a vertical steam engine, at the commencement of 
the down stroke, say, although there is the same pressure on the 
piston as on the cylinder cover, part of tbat applied to the piston at 
the commencement of the stroke is absorbed in setting the piston in 
motion, and never reaches the crank ріп or main bearing, so that, 
for the time, the pressure on the cover exceeds that on the main 
bearing brass, and there is & tendency to lift the whole engine; 
towards the end of the stroke the pres:ures are reversed, the piston 
giving out energy, and so causing a pressure on the main bearing 
which is in excess of that on the cover, and so on." 

This sentence pointe out an error in thought which prevails 
amongst almost all who have gone into the question of engine 
balancing. | | 
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We hear so much of the question of the inertia of the moving 
parte, and absolutely nothing of the inertia of the heavy engine 
itself. The moving parts are those which are not rigidly attached 
in every direction to the engine as a whole, and consist of the piston 
and its rod and crosshead, and of the connec‘iog rod and crank. 
The crank can be absolutely balanced in every direction by the 
attachment of a tail. The other moving parte can only be 
balanced in one plane b; means of revolving weights, but 
may be balanced by bob weights in their own plane of 
movement without introdusing unbalanced forces in a transverse 

lane, as when revolving balances are employed. Owing to the 
ertia of the piston, the steam streas is not all transferred to the 
main bearing. This may be perfectly true, and there may be a 
tendency to lift the whole engine, because the steam on the cylinder 
cover has an abutment, the piston mass hangiog in space, against 
which to exert its pressure. But the mass of the cover and the 
rigidly attached to. it is very great. The attached 
nelude the cylinder, framing, bedplate, bearings, main shaft, and 


cranks—even if revolving, aud be it noted, the connecting rod and 
piston also, for the main bearings cannot rise vertically without 
exerting a tendency to stop the downward movement of the piston, 
ав а study of the annexed diagram will make obvious. The main 
bearing exerts an upward thrust, represented by the arrow a. The 
fantail of the crank, moving though it may be, and the crank 
itself, will not change their rate of movement unresistingly. An 
upward thrust 4 produces equivalent resistances в and c contrary to 
the direction of rotation р, and the piston is correspondingly 
checked. 

The sentence quoted from the paper ignores the inertia of the 
engine and the component inertia of the moving parte which are 
brought into effect as just shown. Probably if some mathematical 
genius would investigate the subject properly he would find that 
the inertia of the moving parts could not justifiably be treated as 
introducing the effect which the author of the paper seems to 
indicate. The lifting of the whole engine seems to be a myth 
which has arisen from too narrow views of the inertia of the moving 
parte. Is not the cylinder a moving part relatively to the piston ? 
Does it not seem correct to claim that the combined effect of the 
inertia of the heavy engine and the reflex inertia pointed out of the 
" moving ратів” will neutralise the effect hinted at by the author? 

The error into which it is here claimed all balance theorists have 
fallen is the neglect of the upward thrust a of the bottom main 
brass They recognise only a downward thrust T exerted by the 
shaft on the bearing, forgetting that the effect of a thrust a is felt 
in the piston rod—all the more quickly too when the crank has a 
heavy tail. | 

Obviously, if my argument be true, the importance of non-slack- 
ness of the main bearings is enhanced. Unless the crankshaft was 
down on its bottom brass the reflex action I have pointed out 
could not come into play until the engine had risen by the amount 
of the slacknees and, with the engine, of course, the ship attached 
to the uncerside of the bottom brass. 

On tbe other end of the stroke the converse holds good, and slack- 
ness of the top brass permits the ship to be dragged deeper into the 
water—an iofinitesimal amount it may be, but one that 1s calculable 
—and that probably causes more vibration than the opposite effect, 
the lower brass being rarely out of contact with the shaft. 

The conclusion drawn from the above considerations is that an 
engine with tigbt bearings is self-contained, both mechanically and 
dynamically, and therefore snould be capable of a perfect balance 
hy means of bob weights. 

Nor does it seem probable that the contrary can be demonstrated 
wathematically, for we know by actual practice that a high-speed 
engine can be run with silence if care be taken not to introduce 
rocking couples. 


CARBON RESISTANCES. 


THE use of thio films of carbon as high resistances has 
long been known. They are easily made, and, therefore, 
cheap: whereas the cost of wire resistances of several meg- 
ohms would be very great. Опе of the commonest forms of 
carbon resistance is a graphite line drawn on a ground-glass 
surface. 

Carbon resistances have, however, several serious defects, 
In the first place, their resistance increases with time, 
rapidly at first, and then more slowly. In the second place, 
it has hitherto been found very difficult to make good con- 
Lact between the film and ite terminals, A joint made by 
свабп on lead, or even by depositing copper electrolytically, 


contributes a considerable percentage of the total resistance, 
and owing to unequal expansion it varies greatly with changes 
of temperature. 

Mr. А. C. Longden describes in the Physicul Review, 
Vol. 15, p. 360, a method of making the junctions between 
the terminals and the carbon film, which appears to be an 
immense improvement on previous methods. His carbon 
film consists of a film of smoke deposited on a strip of glass. 
It makes very little difference what kind of smoke, but 
camphor smoke is recommended as being a little more 
uniform than candle smoke, or smoke from a gas flame. A 
film 5 cm. long by 1:5 cm. wide may have any resistance 


from about 50,000 ohms to about 100 megohms, according 


to the thickness of the deposit. It was found to be possible 
to deposit copper electrolytically on the ends of the smoke 
films, but the resistance almost invariably increased enor- 
mously afterwards, in many cases rising to infinity. A 
microscopic examination revealed the fact that the connec- 
tions between the films and the terminals had been weakened 
or severed by minute cracks in the films, just at the edge of 
the copper deposit. Mr. Longden then resorted to a method 
which he had previously used with success in dealing with 
platinum films. It consisted in first coating the ends of the 
strip of glass with metallic silver, chemically deposited by 
dipping the end of the glass strip in a solution of a suitable 
salt of silver. The film of smoke is then deposited in а 
uniform layer over the entire surface of the glass and silver. 
The silver tips may be thick enough to stand electrolytic 
depositions of copper at the extreme ends, or they may even 
be made so thick that fine copper wires may be soldered 
directly to the silver. 

Tinfoil terminals attached to the glass with shellac and 
thoroughly baked were tried, but the smoke films which were 
afterwards deposited were always thinner at the edge of the 
tinfoil than elsewhere, and in the case of very їп films 
there was lack of continuity at this point. The silver film 
has the advantage that it is thiuned out to a fine edge during 
deposition, owing to the fact that capillary attraction draws 
up а thin layer of the solution on to the surface of the glass. 
For this reason the silver film, however thick, always 
terminates in an indefinitely thin edge, во that the layer of 
smoke which is afterwards deposited is perfectly continuous 
and uniform over the entire surface of glass and silver. 

Figs 1 and 2 show a tiufoil and a silver film junction in 


Smoke tlm. Tin foil. 


КА 


Smoke film. Silver tip. 
* ^ 


Glass plate. 


Fic. 2. 


Glass plate. 
Fia. 1. 


cross-section. It may be seen that the smoke film is broken 
by the abrupt descent at the end of the tinfoil strip, while 
the film ascends without a break over the sloping edge of 
the silver tip. Careful tests have shown that the resistance 
of these silver junctions is negligible, compared with the 
total resistance of the carbon film. 

To preserve these delicate films from injury during handling 
and use, it is sufficient to harden them in a bath of alcohol 
vapour, and then to flow over their surface a coating of 
Bliellac varnish, india-rubber dissolved in bisulphide of 
carbon, or melted paraffin. If shellac varnish is used as a 
protecting material, the varnished film should be pretty 
thoroughly baked at about 110? C. in order to remove all 
the alcohol and water from the'varnish. If perfect pro- 
tection is required the film should be enclosed in a dry wood 
or hard rubber case and provided with binding posta. 

These silver-tipped carbon smoke films increase in 
resistance with time, but they reach a comparatively constant 
state much sooner than other forms of carbon resistances. 
With voltages varying from 4 to 140 volts, the resistances 
do not change more than a few tenths of 1 per cent. 


" Exhibition.—An international exhibition will be held at. 


to September this year. Mechanical, sleotrica! 
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AUTOMATIC REGULATION OF VOLTAGE 
CENTRAL STATIONS. 


By E. KILBURN SCOTT, M. I. E. E., A. M. I. C. E. 


A NEW type of quick- acting automatic voltage regulator ls 
been developed by A. A. Tyrell, and is being placed on the 
market by the С.Е. Co., of America. It can: be applied to 
either continuous or alternating current cireuits, and may 
be used for keeping the voltage of the generators constant, 
or for automatically regulating feeder pressures. A novel 
feature of the regulator is, that, the control is effeoted by 
opening and closing a short circuit on the field rheostat, thus 
cutting in and out resistance in the field cirenit of the gene- 
rator, the voltage being varied by the length of time the 
resistance is included in cireuit and out of circuit. This 
operation is made at a high rate of speed, varying from 50 
to 800 times a minnte, and the movement of the contacts 
which switch the resistance in and out is accomplished by a 
relay, the motion of the contacts being about 1th of an 
inch. 

The voltage of an alternating current generator is con- 
trolled by varying the resistance in the field of the exciter 
in accordance with the diagram of connections shown 
below (taken from the Western Electrician for January 31st, 
1903). It is claimed for the apparatus that when once 
adjusted it will maintain constant potential. Without any 
further attention, and quite irrespective of the character of 
the load and speed, the alternating current and direct current 
control magnets together operate a pair of floating contacts 
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DiAGRAM OF CONNECTIONS. 


which in turn operate the relay magnet, and the latter opens 
or closes the shunt circuit across the exciter field rheoetat. 
The apparatus applies so much energy in changing the 
voltage that it overcomes at once any reluctance of the field. 
For that reason the exciter has to be one with a wide range 
of voltage, say, 125 volta down to 40 volts to get a 110- 
volt working result. To reduce the voltage of the alternator 
slightly, the apparatus is first varied considerably and then 
brought back to the position required ; just as with a hand 
regulated rheostat for quick regulation, the arm of the 
rheostat is momentarily thrown clear round and then brought 
back to the point at which it 1s to remain. 

The supply of carrent to customers at constant pressure 
is a very important matter, because an increase of only 1 per 
cent. has a marked effect, and may reduce the life of a 
lamp by some 18 per cent., whilst only increasing its candle- 
power by 6 per cent. А 

Another point in connection with this matter is that high- 
efficiency lamps, taking 8*1 watts per candle-power, can only 


be used when the voltage is maintained constant. Where 
there is pressure variation, lamps taking 3:6 watts or more 
have to be used, and this means that for any given station 
the lamp connection may be reduced as much as 14 per 
cent. If, therefore, by thejinddition of an automatic 
regulator or other means, any improvement is made in the: 
supply voltage, the additional expense and complication of 
such apparatus may be justitiable. 

It is somewhat interesting to note that although the 
voltage drop of continuous current central station generators 
ix about double what: it is with. alternators working on н 
lamp load, and further, although there is a much greater drop 
in the low tension feeders, yet as a rule it will be found that 
continuous current is supplied at a much steadier pressure 
than alternating current. It would, therefore, appear thut 


‘the very fact of there being high losses in continuous current 


plant has indirectly proved of considerable advantage by 
necessitating the use of feeder regulators and pilot wires, &c. 

Of course, compound winding of dynamos has helped 
somewhat in isolated planta and for traction work, but for 
lighting work from central stations all dynamos are shunt 
wound, and in this respect they are no better or worse than 
the ordinary alternator. It should be noted that even if 
some really satisfactory and cheap method of compoundiny 
alternatora was introduced, there would still remain the fact 
that compounding does not correct for alteration in speed of 
prime mover or for temperature changes. 

The, writer must confess to having a horror of jim-jam 
switches and other similar apparatus, and the diagram shown 
herewith does not, impress опе, yet ut the same time any- 
thing which draws attention to the poor pressure regulation 
of central station supply is во much evidence to the good. 
The extensive and growing use of curve-drawing or record- 
ing instruments is disclosing how very variable is tbe 
pressure given by many central stations, and if customers 
begin to use these instruments to any extent there is likely 
to be trouble in store for managers of stich stations. 

It is beginning to be recognised that price per unit and 
discounts are not the only considerations for the customer to 
study. He is, in fact, much better off when paying a little 
more per unit if, by doing so, he is enabled to use lamps 
taking only 3 1 watts per candle-power. 


MUNICIPAL CORPORATIONS (REPRO- 
DUCTIVE UNDERTAKINGS). 


THE practical usefulness of Sir Henry Fowler's Parliament- 
ary return is considerably impaired by its being limited to 
the undertakings of Corporations in England and Wales, 
and by its excluding the metropolis. A large number of 
Urban District Councils are working provisional orders for 
electric lighting which are not included in the return, and 
these, wich the Metropolitan Boroughs, Scotland and Ire- 
land, would materially affect the general result. 

Ia the summary showing the totals for the trading in elec- 
tricity supply during the four years from March, 1898, to 
March, 1902, the average annual net loss is stated as 
£11,707. But if the undertakings which are excluded f rom 
the return were taken into account, the amount of the loes 
incurred would be found to be so much larger as to render 
the presént return of little value in dealing with the actual 
outcome of the trading. | 

As we pointed out in our article of the 27th ult., the 
loss stated almost leaves the question of provision for anti- 
quation and depreciation of plant untouched. A few of the 
local authorities acoept the sound principle of accountancy 
involved in this matter, but the total amount set aside for 


the purpose is only £19,970 upon a capital expenditure of 


£12,508,997 ; it is noteworthy, however, that the towns 
which have adopted the right course include Exeter (which 
sets aside all the surplus for this purpose, after providing for 
the sinking fand); Bristol (a small amount, not made upou 
any fixed basis); Stafford (1 per cent. on capital outlay) ; 
Nottingham (no fixed basis); Bolton (not 4 per cent.) ; 
Kingston-upon-Hull (renewals met out of revenue, 10 per 
cent. written off meters annually); Bradford (depreciation 
besed upon engineer's estimate of duration of various por- 
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tions of the plant); Halifax (no fixed basis); Huddersfield 
(available surplus set apart for depreciation and con- 
tingencies) ; Leeds (no fixed basis) ; and Sunderland (no fixed 
basis). 

The return does not include Scotland, otherwise it would 
have shown that Glasgow, Aberdeen, and other important 
places fully recognise the necessity of providing for depre- 
ciation, and what the return calls obsolescence,” or the 
process of becoming obsolete. | 

In the case of West Ham, the sum of £1,000 was set 
aside last year as a reserve, which may be necessitated by 
" obsolescence, disaster, or other extraordinary causes, а 
very modest provision, but indicating a desire to tread in the 
right path, - | | 

The exclusion of the metropolitan area is very serious, the 
undertakings being upon an extensive scale, and including 
Hackney (which, as we have shown, was at least £13,000 to 
the bad at the end of 11 months’ trading), Islington (which 
claims a surplus of £1,402 upon the sixth year of working, 
on в capital expenditure of £365,843, without providing 
for depreciation, and making a large profit upon tbe public 
lighting, about 3d. per unit being charged, against total costs 
of 2:48d.) ; Hampstead (£1,659 paid out of rates towards 
deficiency); Hammersmith; St. Pancras; Shoreditch ; 
Southwark; Stepney (including Whitechapel) ; Battersea ; 
Fulham ; Bermondsey ; and Poplar—not one of which can 
he proved to have made a profit upon its electric under- 
taking if *obsolescence and depreciation" are provided for. 
The capital outlay upon these metropolitan schemes exceeds 
two millions and a quarter. NN 

The undertakings of the Urban District Councils which 
are omitted from the return, also aggregate a very large 
expenditure, and their average losses during the period 
covered by the return would swell the total enormously ; 
thus it is clear that a more complete return, made annually, 
is absolutely necessary before the facts are ascertained upon 
which the public can judge of the financial results of the 
speculations in electricity supply. These towns include such 
places as East Ham, Buxton, Fareham, Leyton, Barking, 
Barnes, Beckenham, Ilford, Morecambe, Rathmines, 
Redditch, &c., where deficiencies are admitted, apart 
altogether from the question of provision for depreciation. 
By omitting the municipal electric undertakings of Ireland, 
the deficit of Dublin does not add its loss to the total; in this 
case, £3,568 represents the loss upon the ninth year of 
trading, and there is also Belfast, with its bad record at the 
end of the seventh year. 

If the example of the Brompton and Kensington Electricity 
Supply Co. were followed in making up municipal electric 
acconnts, the eyes of the ratepayers would be opened very 
widely to the dangers attending amateur interference with a 
technical business, which should only be undertaken by 
experts and with private capital. The company we refer to 
sets aside £14,000, equal to 6°35 per cent. on its capital 
expenditure, half of which goes to a depreciation fund, and 
the remainder to extinguishing the cost of patents. The 
Westminster Electric Supply Corporation, Ltd., also pro- 
vides for depreciation by reserving for the purpose 3°40 per 
cent, upon the eapital expenditure. 

The Chelsea Electric Supply Co. devotes £8,960—to 
depreciation and renewals—based upon the estimated life of 
the different descriptions of plant and property.  . | 

The Kensington and Knightsbridge Electric Lighting Co. 
has a renewal account of £44,144 16s. ld. ; the London 
Electric Supply Co., а reserve of £6,000, and the City of 
London, £35,000, : EN 

This is sound accountancy, and if all the accounts com- 
prised in the Parliamentary return under consideration were 
prepared upon a similar system, instead of the small sum of 
£19,970 which appears in column 16, the amount would 
bave been more like £400,000 '—and the loss upon the 
municipal trading increased accordingly. | 

The re-appointment of the. Joint Committee of the Houses 
of Lords and Commons to inquire further into the position 
of this matter is of essential importance to the public, and 
it is also necessary to deal with the remo-al of the ob- 
structions to the electric supply industry by amendm nta of 
the Acts which govern it, and the powers wied in the 
Board of Trade and-Local Government Board with reference 
to the grant of Provisional Orders and sanction of loans, 


r 


` 


А Government audit of municipal accounts is also a 
pressing necessity, in order to secure some uniformity in 
the system as to provision for the contingencies referred 


to, for example in the return in relation to West Ham, and 


also to dea! with such points as the rating of the under- 
taking, charge for clerical services of the town clerk's and 
surveyor's staffs, profit on public lighting, &c. | 

In numerous cases the charge for public lighting is in 
excess of the cost, the profit going to swell the revenue of 
the electric lighting account at the cost of another depart- 
ment—robbing Peter to pay Paul. In a recent instance, the 
whole of the adverse balance on the electric ündertaking has 
been added to the public lighting account, such a system 
being a convenient method of concealing a loss, although in 


effect it is the same as if the amount had been directly paid 
out of the rates. 


The AMunicipel Journal makes a lame attempt to explain 


away our comment upon ita statement that the result of 


the municipal trading according to the Parliamentary return, 
was an amount of £656,376, which “no doubt went in 
relief of rates.“ It admits that the surplus ve’ profit wan 
only £378,281 upon the trading; we repeat, therefore, that 
we fairly represented the comments of our contemporary, 
which straggles to get out of its misrepresentation by 
eliminating losses on the plea that they occurred on under- . 
takings which should not be self-supporting, and are, there- 
fore, according to its views, improperly included in the 
return as * reproductive undertakings". This is a point it 
must settle with the authors of the return; we can only take 
it a8 we find it and deal with the figures as presented. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 


be written on one side of the paper. . Free use of fictitious names, фс., 
be made, Answers are furnished by a duly qualified lawyer, 
the Editors cannot undertake to be the acouracy of 

. the vlews which he may express.) 


"M." writes: — “I obtained а contract to supply and fit up 
dynamo, accumulators, and wiring, in a certain job, the dynamo to 
be driven from an existing turbine and. water supply, our work 
ending when we had fixed a pulley on an existing countershaft, and 
put on a belt from that to dynamo. When we started charging we 
found that the water supply only lasted from six to eight hours, and 
then the dam required 36 hours to fill again. In these circumstances 
our charging period, instead of endíng in about 36 hours, extended 
over several weeks. 

" The consulting engineer;disallows our account in view of the 
fact that we made no protestation before charging. 

* We had heen informed, however, by the proprietor's representa- 
tive that the water supply would more than meet our demands; 
and on fioding out after the first six hours’ charge the insufficiency 
of the water supply, we then informed the consulting engineer. 

„Are we justitied:in eendiog in an account to the proprietor for 
the extra expense involved? 24 

e," The question in this' case appears to depend in the first place 
upon whether it was a term of the contract to put up the installa- 
tion that the contractor, should charge the accumulators. It he was 
bound by a written agreement to do this, it would seem that he 
cannot now be heard to say that there was not sufficient water, as 
in that case he mast be taken to have contemplated the exact length 
of time, and the amouat of water'whioh he would require. If, 
however, his duty to charge the accumulators is merely implied ; or 
if an agreement to do so was entered into by him on the faith of 
the verbal representation that there was sufficient water to effect 
the charge in 36 hours (that being the usual time necessary). it is 
conceived that he caniclaim extra for additional work, and labour 
done. | 

Services, however long continued, create no claim for remunera- 
tion without a bargain for them, express or implied, from circum- 
stances showing an understanding on both sides that there should 
be payment (Reeve v. Reeve, 1 Е. and Е., 280). 


— — • 14m 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agents, 823, igh Holborn, London, W.C., and at Liverpool, to whom al) 
inquiries should be addressed. | | 


4,208. ‘Improvements in and relating to the cells of primary and secondary 
electric batteries." W. E. Heys. (The Hutchison Acoustic Co., U.S.) 
February 28rd. (Complete.) 

4,234. A hydro-electric single nae pile, which is automatically renewed." 
Н. Piquer. February 28rd. (Complete. ). 
б 4,244. Improvements in regulating or controlling currents of 
tricity.” H. V. GIII. February 28rd. 
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gas or elec- 
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4,270. “Improvements in commutators of dynamo-electric machines and 


motors.” E. W. Drake. February 24th. 

4,216. ‘Improvements in electric régulating switches.” Н. W. W. Dix. 
February 94th. 

ie * Improvements in insulators.” W.BmaNDprs, February 24th. (Com- 
plete. 

4,929. Improvements in telephone seleoting devices." W. D. WATKINS. 
February 34th. (Complete.) | | 

4,848. “Improvements in insulated electric conductors and in methods of 
manufacturing the same." E. A. Canorax, (The General Eleotrio Co., U. S. A.) 
February 24th. 


4,868. ‘Improvements in electrodes for reversible galvanic batteries.” H. 
CorTRELL. February 24th. (Complete.) 


4,869. “ Improvements in frames for battery electrodes.” 
February 24th. (Complete.) 


on “Improvements in electrical resistances.” R. W. Pavr. February 


Н. COTTRELL. 


4,889. “А new system of contact breaker for the primary circuit of induction 
coils.” R. CHAvviN and В. ARNoUX. February 25th, (Complete.) 


4,990. “A chain and pulley combination appliance utilised for raising and 
lowering weights at the extremity or other pars of a curve and projecting elec- 
trical conduc:ors or other material from the moving rope.“ J. STEVENSON, jun. 
February 25th. 

1,893. ‘“ Improvements іп and relating to electrical appliances for the pre- 
vention of the racing of marine engines, and in the constraction of solenoids 
therefor also applicable to other purposes." J.MacLras. February 25th. 

4,410. Method of producing storage battery plates." W. FAIRWEATHER: 
(The General Storage Battery Co., U.S.) February 25th. (Complete.) 

4,413. A metbod and device for collecting and putting to practical use the 
electricity from the interplanetary ether." A. G. WHITNEY. February 25th. 
(Complete.) 

4,442. '' Device for effecting a connection of electrical conductors between 
the rails of electric railways.“ C. BavkR. (The Не;іов Elektriciiats Aktien- 
gesellschaft, Germany.) February 25th. 

4,444. “Improvements relating to dynamo-meters.” Е. Weston and А.О, 
BENECKE, February 20th. (Complete.) 

4,469. ‘Improvements in electrical generators adapted to give currents of 
approximately constant potent when working at varying speeds.” Н. 
WavccHorr. February 25th. 


4,500. ‘‘Electro-magnetic improvement to marine governor.” J. M. REID. 
February 26th. ` 

4,519. Improvements in electric generators and motors.” J. C. STRWALT. 
February 26th. 

4,580. An electric current alarm for use in effecting combinations in electric 

nerators, transformers and batteries and like purposes." A. R. HAKO AFT. 

ebruary 26th. v 

M ps A new or improved method of regulating the voltage of alternating 
and continuous current generators by means of alternate current excitation.“ 


Crompton & Co., Ltp., and R. GoLpscHMipT. February 96th. 


4,557. “Improvements in or connected with electric aro lamps." 
Lewis. February 95th. 

4,50. "Improved means for operating electrio time indicators." G. B. 
Powzmrr. February 26th. 

4,80. “ Improved means and ratus of adapting telephones to electric 
bell systems." J. Yona, Per Nth. aa " 

4,618. Improvements in apparatus for electrically igniting mineral safety 
lamps.” W. BesT. February tb. dis : 

4,675. "Improvements in apparatus or forms for use in the construction of 
conduite and pockets of boxes specially applicable as containers for the under- 


F. M- 


ound conductors of electric traction systems.” J. G. WHITE & Co., LTD., and 


. Н. Fisuer. February 27th. 

4,681. ''Improvements in or connected with electric cables and the jointing 
of the same.” A.P. Hanson. February 27th. i 

4,682. * Improvements in or connected with telephonic exchange apparatus.“ 
A. P. HANSON. February 27th. s dise 

4,698. Improvements in electrical measuring instruments.“ J. FERGUSON 
AND KELVIN & James Wuitr, Lro. February 28th. 

4,609. “А new or improved construction of portable electric hammer." 
J. Sampson AND H. B. Stocks. February 28th, 


4,708. "Improvements in and appertaining to holders for electric incan- 
descent lamps." С. Н. Jones, February 28th. 
4,704. "Improvements in telephone receivers," W. а. Hiis. (The 


Hutchison Acoustic Co., U.S.) February 98th. (Complete.) 

4,709. ‘* Eleotrically-driven vertical saw frames for cutting wood." J. Barr» 
of the firm of John McDowall & Sone, and R. ANDpERsoN. February 28th. 
(Complete.) 

4,710. “Apparatus for controlling the raising and lowering of weights by 
electric power." Н. Вноовмітн. February 28th. 

4,727. ‘‘Improvements in or relating to resistance regulators and starting 
switches for shunt motors.” .MrcHwaRT Сотта: & Co. February 28th. 
(Date spplied for under Patents Act, 1901, August 29th, 1909, being date of 
application in Italy.) (Complete.) 


4,782. ''Improvements in reversing mechanism for dynamo-electric 
machinery." H. LRITNER and R. N. Lucas. February 98th. 
4,785. ‘Improvements in and connected with safety fuses.” W. NonRT A. 


February Wih, (Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may beobtained of Messrs. W. P. Thompson 
TEN Oo., "xu High Holborn, W. G. and at Liverpool, price, post tree. 9d. 
stampe). н 


20,985. Improvements in and pertaining to ordnance.” W. I. Wise. (К. 


Birkeland.) Dated October 18th, 1901. 

21,081. “ Improvements іп and connected with the supporting standard and 
trolley arm used in overhead electric traction schemes." R. L. Ross. Dated 
October 21st, 1901. 

21,000. ''Improvements in or relating to electric arc lamps." 
Lamp and Electric Co. and A. D. Jones. Dated October 21st, 1901. 

21,084. Improvements in and relating to feeders for street tramcars." G. 
Massey. Dated October 218t, 1901. 

21,086. ‘‘Improvements in and relating to telegraphic receiving instru- 
ments." J. F. Skirrow. Dated October 21st, 1901. à 

21,099. “Improvements in balloons or apparatus for aerial navigation." A. 
Severo. Dated October 21st, 1901. 


Jandus Arc 


21,128. “Improvements in or relating to massage apparatus or rollers.” 
A. B. Boyer. Dated October 22nd, 1901. 

21,170. “Improvements in electric cables." M. J. Р. G'Gorman. Dated 
October 22nd, 1901. 

21,205. “Improvements in or connected with electricity meters." G. J. 
Lorrain. (H. A. Macdonald, Paris.) Dated October 22nd, 1901. 

91,268. ‘Improvements in electric time switches." C. H. Offord and B. 
Jevons, Dated October 28rd, 1901. 


21,209. “Improvements in electric heaters," С, Danilevaky, Dated Oatober 
trå, 1901. 


21,298. ‘Improvements in electrically-iliuminated signs." 
Dated October 28rd, 1901. 

21, 0 4. Improvements in electric accumulator batteries." 
Dated October Ard, 1901. 

21,328. А waterproof cone, cap, or cover for protecting the holders of elec. 
tiic glow lamps.“ B Miller. Dated October 14th, 1901. 

21,887. Protective appliance for electrical conductors." О. F. Parment. 
(Date applied for under Sec. 103 of Patents, \c., Act, 1883, March 27th.) Dated 
October 24th, 1901. 

21,853. ‘Improvements in or relating to means for cperating railway switches, 
а соіа and the like." A. J. Boult. (A. Neelemans. Dated October 24th, 

21,962. “Improvements in secondary batteries." С. Т, J. Oppermann. 
Dated October 21th, 1901. 

21,8497. “Improvements in «lectrical apparatus for register ing the discharge 
of liquids by pumps." G. З. Hertslet, E. 8. Morris апа H. W. Knott. Dated 
October 24tb, 1901. 


J. Н. Goenst. 
A. Trebelhorn. 


21,483. “ Improvements in electric heating apparatus." T. V. Smith and 
C. J. Watts. October 25th, 1901. i 

21,561. ''Improvementa in and relating to Jacquard card-punching ma- 
chines.” ©. Zerkowitz. Dated October 26th, 1901. 

21,565. “Improvements in er connected with electrical switch gear.” E. T. 
Ruthven-Murray and Ferranti, Ltd. Dated October 26th, 1901. 

21,602. Improvements in polarised electro-magnetic devices." L. Cere- 


botani and C. Moradelli. Dated October 28th, 1901. 


21,646. >, provement relating to carbons for arc lamps." Н. Viertel and 
C. Pueschel. ated October 28th, 1901. 
21,665. “Improvements in the construction and production of the terminals 


of electrio glow-lamp sockets, and in their fitting to and insulation from the 
casing of the said sockets." С. Y. Hopkins. Dated October 29th, 1901. 

21,701. “Improvements in and connected with ship's compasses, ship’s tele- 
graph and the like." H. Oppenheimer. (Actien Gesellschaft, Mix & Genest.) 
Dated October 29th, 1901. 

21,715. “Improvements in electricity meters." R. 8. White. Dated October 
29th, 1901. 

21,744 ‘Improvements in apparatus for the wireless transmission of electric 
oscillations." A. F. Collins. Dated October 29th, 1901. 

21,750. '*Improvements in method of and means for tandem connecting 
asynchronous alternating electric current motors or generators.“ К, Daniel- 
son. Dated October 29th. 1901. 

21,762, **Improveinents in or relating to suspended railway vehicles." J. 
Wetter. (Continentale Gesellschaft fiir Elektrische Unternehmungen.) Dated 
October tb. 1901. 

21,767. “Improvements in windings for electro-magnetic spools or coils.” 
J. А. Heany. ted October 29th, 1901. 

21,878. ‘‘ Improvements in or connected with electric time switches." E. 
Morgan. Dated October 80th, 1901. 


21,985. ‘‘Improrements in incandescent electric lamps.“ J. McCullough. 
(Date applied for under Seo. 103 of Patents, &c., Act, 1683, April 2nd) Dated 
October 81st, 1901. 


1902, 


77. "Improvements in the method and means of registering the consump. 
tion of electric current or other forms of energy developing heat," E. S. Isham. 
Dated January 1st. 

303. ''Improvements in circuit closers for portable electrical apparatus.” 


W. Roche. Dated January 4th. 

860. “Improvements in contact devices for electric railways.” E. P. Wer- 
more, Dated January 6th. 

861. ‘Improvements in contact boxes for electric railways.“ W. M. 
Brown. Dated January 6th. 


880. * Improvements in contact shoes for electric railways.“ W. B. Brown. 


Dated January 6th. 

609. “Improvements in electrical switches and ‘cut-outs,’ " 
Dated January 9tb. 

914. An improved clectric arc lamp for light cure purposes." R. 
Dated January 13th. 

917. »An apparatus to give alarm by ineans of an electric bell in the event 
of a locomotive running past a signal at danger." Н, J. Chubb. Datea 
January lith. 

999. “Improvements in electrically-controlled switches." К. 
(Cheatham Electric Switching Device Co.) Dated January lith. 

1,027. “Improvements in sectional conductor systems of electric railways."’ 
E. W. Farnham. Dated January 14th. 

1,028. "Improvements in sectional conductor systems of electric railways.*' 
E. W. Farnham. Dated January 14th. 


R. F. Hall. 


Otto. 


de Pass. 


1,059. ** Improvements in or relating to rotary fans." J. C. Fell. Dated 
January 14th. 

1,1885. Improvements in electrodes for arc lamps." Gebr. Siemens & Co. 
and H. Viertel. Dated January 15th. 

1,224. “Ап electro- magnetic engine governor." A. Schmid. Dated 
January 16th. 

1.344. An electric switoh.” G. Higxinton. Dated January 17th. 

1,417. “А new or improved electric meter." F. Wyatt. Dated January Leth. 

1,196. “Improvements in electric switches," H. Н. Berry and others. 


Dated January 20th. 


1,514. Improvements connected with elevatora and lifts," Otis Elevator 
Co., Ltl. Dated January 20th. 
1,675. Improvements in or relating to sparking plugs for motors.“ A. J. 


Boult. (Dr. Pierre Martin.) Dated January 21st. 

1,7986. Improvements in arrangements for controlling and padres ra the 
supply of seein | to medica! heating apparatus and the like." A. Phillips. 
Dated January 22nd. 

1,737. “Improvements in electrically-heated sweating appliances for medical 
use." A. Phillips. Dated January 22nd. 


1,88. ‘‘ Improvements in systems of electrical distribution.“ 
Dated January 24th. 


1,984. An improved electric transformer." 
Garick. Dated January 24th. 

9.084. “ Improvements in joints and joint boxes for electrical conductors.'' 
G. Wilkinson. Dated January 27th. 


B. Hopkinson. 


W. T. Stutehbury and C. 


2,159. “Improvements in and relating to electric fuses.” C. Shawfield. 
Dated January 27th. 

2,701. ''Improvements in telephone line jacks.” G. Lambert. Dated 
February 8rd. 


ia "Improvements in electrical switches." R. Е. Hall Dated February 


2,816. ''Electric battery.“ С. A. Allison. Dated February 4th. 

2,820. Improvements in apparatus for the electrolysis of water.“ 
Dated February 4th. 

8,024. ''Improvements relating to electric traction bythe surface contact 
system.“ В. Cruvellier, Dated February 6th. 

8,154. "Improvements in sockets for uniting two telegraph wires." S. Prank. 
Dated February ch. 

8,224. “Improvements in intercommunication telephone systems.“ Dr. L. 
Cerebotani and M. Baumer. Dated February 8th. 

9,948. ‘‘Improvements in electric signal register and telephone system.“ 
Р. Jensen. Dated February 8th, 


P. Garuti. 
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for electrical energy was rapidly forcing the supply authorities 
to increase the capacity of their mains by doubling the 
pressure of supply; and although these rules recognised 
the new state of things, they were issued at a time when 
every consulting engineer, station engineer, and fire office 
inspector was drawing up, or had drawn up, a set, of rules 
based on his own limited experience of 250-volt supply. 
(We use the word “limited” advisedly, as the wider 
experience on which the present ruks have been framed 
had not then been gained.) As a result, the personal 
element entered largely into the question, and authors of 
rules, which had given them considerable trouble to draw up 
were loth to sink their individualities by adopting quite 
another set of rules, in which they had had по hand. 
Consequently the 1897 Rules remained almost a dead letter ; 
the Institution had no power to enforce them ; and the cry 
of the wiring contractor went up: * How long?" This much 
persecuted peraon had to conform to the rules of at least 
two authorities who could make things unpleasant for him, 
to say nothirg of the consulting engineer's own rules and 
those of the Institution, and more often than not some of 
the clauses were quite contradictory in effect ; so when the 
Institution stepped in to endeavour to remedy this state of 
affairs, its Committee had to face the task of conciliating 
several rival opinions, and had to induce many lions and 
lambs to lie down together. It may be stated at this point 
that the experience gained during the interval which has 
elapsed has to a considerable extent tended to bring together 
divergent views; but, nevertheless, the evil is still great, 
as those who do wiring work all over the country can 
testify. 

In order that ita aim should the more readily be achieved, 
the Committee had on its personnel representatives of the 
various classes of expert already referred to, as it was thought 
that the influence of their opinions would tend to the 
framing of a foundation on which the actual rules could 
subsequently be built. This was actually the case, and as soon 
asa framework had been agreed on, then the really arduous 
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nature of the work became apparent. The Committee, no 
doubt recognising that their rules, framed by members who were 
only representatives and not delegates of the several interests 
concerned, could not be enforced, and were not likely to be 
adopted unless these interests were consulted, undertook the 
formidable task of sending out their suggestions broadcast ; 
collecting and “ boiling down " the replies and criticisms ; 
amending their rules with the new matter obtained ; and 
repeating this cycle during the greater part of the period which 
has passed; until at length the present rules have been evolved, 
which may be said to embody the views of the electrical 
world generally. Only those behind the curtain know of 
the hard work, the late meetings, and the innumerable 
worries which this work has entailed on the Committee ; 
and if it has not finally succeeded in producing a perfect 
set of rules, this should only be because nothing in this 
world is perfect, but by earnest endeavour everything can 
he improved. 

16 is not suggested that the rules should be rigidly 
followed to the letter, but that they may be taken as 
a basis for all wiring work, in the interest of efficiency 
and of simplification; and more especially should the 
manufacturers and wiring contractors benefit, as the ten- 
dency will be towards the better standardising of fittings 
and accessories and the doing away with a multiplication of 
patterns. The Committee will be a permanent one, and we 
understand that it will always be ready and willing to con- 
sider all criticisms and suggestions, based on the experience 
of those who make them, so that the rules may from 
time to time be revised in accordance with any gene- 
rally expressed opinions. | 

The Council and the Committee, to whom all thanks are 
due for their past efforts, should be supported in every way ; 
and this we can best do by pulling all together, so as to 
assist them in their future endeavours. 


— 


PROPORTION IN DESIGN. 


WHEN an apparatus, or а collection of apparatus, known in 
such collective form as plant, works with smoothness and 
economy, this is not of necessity evidence of good engi- 
neering, nor even of good design, except in a very narrow 
sense of the word design. 

Good engineering at least demands a suitable and not 
extravagant ratio of means to ends; but one of the worst 
developments of recent years has been the abnormal, 
wasteful, and unnecessary duplication of plant, and the 
employment of elaborate means for attaining a simple end. 

The most familiar instance is the ring steam main, with 
its wasteful profusion of valves, contrived to shut off any 
engine from any boiler, any boiler from any other boiler, 
and to couple or uncouple everything to or from anything. 
The idea suited the valve makers, no doubt, but it was 
extravagant in first cost and wasteful in steam, which was 
condensed in huge volumes, and it raised up an abnormal 
trade in steam traps—devices which, however necessary in 
their place, are wasteful when used in excessive numbers. 

Steam piping ought to be as short as reasonably practicable, 
апа it should be made of the best material, well put together, 
and free from complication. Steam pipes do not become 
incrusted with scale; they are not exposed to fire, and there- 
fore do not become overheated ; they are small in diameter, 
and rarely as thin as } in., so that the unit stress upon the 
material is insignificant. Yet they have been treated as 
though they were fragile ! 


In a certain power station there is a ring main in the 
boiler house, and another in the engine room. The engine 


i 


room loop consists of two parallel pipes alongside of each 


other, so arranged that if опе of them should go wrong 
by serious explosion, it would endanger the other one also. 
Thus any virtue that a ring main is, by courtesy, supposed 
to possess, is eliminated by this parallelism of its two loops. 
Further, the gallery by which the engineers gain access to 
the engines is directly above the two steam pipes, and the 
spindles of the stop-valves come up to this gallery, thus 
being out of the reach of the engineers in case of break- 
down. It is easy to see that ring mains are an article of 
faith handed down by tradition from the past, which 
has not brought with it a parallel tradition of the reason 
for its existence. The ring main, in fact, is as useless as 
the appendix” of which we hear so much. 

In small stations that are not likely to increase, it may be 
sounder practice to employ three small boilers than two large 
ones. There would be less idle capital, as the total cost 
could usually be reduced, while with shell boilers the two 
large furnaces of a pair of Cornish boilers would give better 
results than the furnaces of a Lancashire boiler. 

Superheaters are much employed nowadays. Often they are 
placed behind Lancashire boilers, in such a position that they 
cannot be cut out of the circuit of the hot gases by a simple 
damper. They must, therefore, be flooded when not in 
use, and it is possible that they suffer as much harm, as 
the result of flooding, as they would by over-heating. 

They are put in so as to obstruct the inspection of a boiler, 
and themselves require to be lifted out of place for inspection. 
If they were arranged as they ought to be, they would be 
open to full inspection in place ; they would not need to be 
flooded, and rarely to be lifted out of place. 

One of the worst instances of extravagance in design is 
the provision of an electric crane to remove superheatera. 
If such a crane is justified it may be pretty confidently 
stated that the superheater is a commercial loss. A port- 
able hand lifting gear of worm-wheel type should suffice. 

There can be little donbt that if electric generating 
stations were designed with a rational appreciation of 
economy and sound judgment in respect of costly duplicate 
parts, the first cost and the maintenance charges would both 
be substantially reduced, and not only would there be no 
increased risk of breakdown, but probably a very much 
reduced risk upon a much smaller amount of plant. 


THe case of the Gas Light and Coke 
Co., Ltd., v. the Cannon Brewery Co., 
Ltd., which was decided in the Court of 
Appeal on March 6th, raised certain questions of interest to 
those who supply electric light, inasmuch as the principles 
of law which govern the supply of gas and the right of the 
company to enforce payment of money due for gas supplied 
are the same as those which regulate the supply of elec- 
tricity. It appeared that up to June 18th, 1901, one Lowles 
had been tenant of a house in the Harrow Road. On that 
day he sold his business to the defendants and gave up. 
possession, leaving certain arrears of gas rent unpaid. His 
trade was then continued by the defendants. The question 
was whether, on the true construction of certain private 
Acts, the plaintiffs could sue for the arrears, or whether their 
only remedy was to cut off the supply of gas from the 
premises. Sec. 72 of the company's private Act provides 
that *in case any consumer leave the premises where gas 
was supplied to him without paying to the company the rent 
or meter rent due from him, the company shall not require 
from the next tenant of the premises payment of the arrears 
left so unpaid, unless the incoming tenant agreed with the 
defaulting consumer to pay the arrears, or unless the in- 
coming tenant shall continue the trade or business of the 
outgoing tenant, and shall have paid to the owner, lessee, 
or mortgagee in possession, or to the ontgoing tenant of such 
premises, a consideration for so doing; but the company 
shall notwithstanding any such arrears, in the absence of 
collusion between the outgoing and incoming tenant, supply 
gas to the incoming tenant as required by this Act on being 


Arrears of 
. Electric Lighting 
Rent. 
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required by him to do 80. It was contended on the part 
of the defendants that, inasmuch as the word “require” 
.aud not the word “ recover" was used: in the section, the 
gas company could not, in cases coming within the exception, 
. actually sue for arrears, Their only remedy was to cut off 
the supply. The case of the Gas Light and Coke Co. v. 
Mead was quoted in support of this proposition. "The Court 
of Appeal, however, have dissented from this decision, and 
have declared that the company have no power to refuse a 
supply owing to non-payment of arrears, unless there has 
been collusion between the consumer and his predecessor. In 
other words, refusal to supply cannot be used as a lever for 
the purpose of obtaining payment of arrears. They held, 
however, that the company were entitled to sue, The effect 
of this decision may be said to be that * An incoming 
tenant of premises who continues the trade or business of an 
outgoing tenant and who has paid a consideration to the 
outgoing tenaut for so doing is personally liable and may 
be sued for arrears due from the outgoing tenant for gas 
supplied to the premises.“ So, it is conceived that in the 
case of electricity supplied, the company cannot switch off 
the current, but must bring suit against an incoming 
tenant for the sums due from his predecessor. 


ОхсЕ again the House of Lords has 
been called upon to approve the second 
reading of a Bill for the suppression of 
secret commissions. In the course of his address to the 
House on March 10th, the Lord Chanoellor drew attention 
to the chief clause of a Bill which provides that “if any 
agent corruptly and without the knowledge of his principal 
accepts or obtains, or agrees to accept or attempts to obtain, 
from any person, for himself or for any other person, any 
gift or consideration ав an inducement or reward for doing 
or forbearing to do any actin relation to his principal’s 
business, or for showing or forbearing te show favour or 
disfavour to any person in relation to his principal's business: 
or if any person corruptly gives or offers any gift or con- 
sideration to any agent as an inducement or reward . . .. 
he shall be guilty of a misdemeanour, and shall be liable on 
conviction on indictment to imprisonment." It is claimed 
for the proposed measure that its indirect effect will be as 
great as, if not greater than, its direct effect, and that the fact 
of the receipt or payment of a secret commission being made 
a criminal offence will tend to gradually exterminate the 
system. That the system is pernicious in the extreme no 
one will deny. In every branch of industry, not to say in 
every profession, it exists toa greater or less extent. It has been 
gaid that every man has his price, and that all men can be 
bribed if only the proper method can be discovered.” Without 
going to this length, it is impossible to shut our eyes to the 
fact that the evil is widespread, and that the growth of every 
new industry involves the development of some new system 
of sccret commissions. Thus it is said that in the motor- 
car industry the system takes the form of a secret payment 
by the repairer to the chauffeur or other person responsible 
for the machine, of a percentage on the annual bill for 
repairs. Indeed, the system of paying commissions to 
servants and others is so notorious that to call it secret is a 
misnomer, and its total eradication, whether by making it a 
penal offence or by other means, would be desirable in the 
extreme. It is difficult, however, to see how the process of 
extermination can be carried out in actual practice. In the 
first place, how is the necessary evidence to be obtained? A 
‘commission is by no means confined to money or even to 
money's worth. It may assume a hundred different forms. 
Again, where a man in the position of a tradesman has been 
in the habit of giving secret commissions to servants for a 
number of years, he has probably not done so without a good 
return for his money. Will he be likely to turn round and 
inferm against the servant at the risk of becoming incrimi- 
nated himeelf, and with the certainty of losing the custom 
which the servant in question has hitherto influenced ? 

In our view the passing of an Act of this kind could at 
beet have but a moral effect. We doubt very much whether 
it will ever reach the more pernieious forms of secret com- 
missions which permeate our commercial system, 


Seoret 
Commissions. 


THE PRESENT POSITION OF THE 
ALUMINIUM INDUSTRY. 


By JOHN B. C. KERSHAW, F. I. C. 


1.—PropUCTION AND FINANCE, 


THE recent crisis in the financial affairs of the British 
Aluminium Co., and the fact that the production of alumi- 
nium by the Heroult process is now an open manufacture in 
this country, the British patent having expired in 1901, 
renders a survey of the position of the aluminium industry 
in Europe and America at the present moment of some 
interest. The number of works producing the metal either 
by the Hall or the Heroult process is now nine, situated as 
follows :—America, 3; United Kingdom, 1; France, 2; 
Germany, 1; Switzerland, 1; Austria, 1. Тһе power 
available for the production of aluminium in there nine 
works is between 36,000 and 40,000 н.р., all derived from 
water. 

The output of aluminium, based upon the assumption 
that the whole of this power is employed in the manufac- 
ture, would be about 11,500 tons per annum. It is known, 
however, that none of the European works are at present 
using all their available power for aluminium production, 
and a reliable estimate of the output of the metal in Europe 
and America in the years 1901 and 1902 has given the 
following figures :— 


| 1901. 1902, 
European works (6) 4,000 tons. 3,800 tons, 
American works (3) 3,240 „ 4,200 ,, 
Totals ... 7,240 tons. 8,000 tons. 


— 


— 


The diminished production of the European works in 
1902 is to be ascribed to a practically stationary demand 
for aluminium in the arts and industries, and to the desire 
on the part of producers to reduce the stocks of the metal 
gradually accumulated in previous years. 

It may be explained that the European producers are 
unwilling to give official figures for their output in recent 
years, and the totals given above are based on study of the 
statistics published in previous years, and upon independent 
inquiries in many directions. 

Two new works for the production of aluminium are 
planned, and one is now in course of erection. The latter 
is at Massena, U.S.A., where the Pittsburg Reduction Co. 
have bought land. It is intended to utilise at this works 
the power already developed by the St. Lawrence Power Co. 

Readers of the ELECTRICAL REVIEW are acquainted with 
the scheme of this company, which has developed 50,000 H. b. 
at Massena at a cost of over £2,000,000. Owing to bad com- 
mercial management, the lands and works of the Power Co. 
have passed into the hands of the debenture-holders and their 
representatives, but a reorganisation of the financial affairs 
of the company is now occarring, and the Pittsburg Reduc- 
tion Co. hope to have their new extraction works in opera- 
tion by April of this year. The plant now being installed 
consiets of 4 x 300 н.р. machines, generating current at 
200 volts, and as the demand for aluminium in America 
increases, the works at Massena will be extended. 

The second new works for aluminium production is to be 
erected at Zudovic, in Spain, where water-power is avail- 
able; but this project is still in the initial stage of its 
development. A Franco-Spanish syndicate of capitalists is 
promoting the undertaking. 

As regards the price of aluminium, little change has 
occurred in recent years, and until some cheaper method of 
preparing the raw materials for the electrolytic bath has 
been discovered, it is unlikely that any marked reduction in 
the cost of manufacture, or of the selling price, will occur. 

The November, 1902, prices of the Pittsburg Reduction 
Co. were as follows :— 


No. 1 metal guaranteed over 99 per cent. ... 164d. to 184d. per Ib. 


No. 2 „ T » 90 i .. 1534. to 17d. „, 
Nickel- aluminium alloy (less than 10 per 

cent. Ni.) iss rai E .. 164d, to 195d. „ 
Powdered aluminium . 458. to 50d. „ 
Aluminium castings ... 221d. is 
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All the above prices were subject to discounte, ranging 
between 10 per cent. and 15 per cent., and an import duty 
of 4d. per lb. on ingot metal, and 64d. per lb. on sheet 
aluminium, protects the Pitteburg uction Co. from 
European competition. The American prices for aluminium 
rod and wire varied from 19d. to 26d. Ib., according 
to the gauge, and a rebate of 14d. to 2d. was allowed off 
the list prices, according to the total size and value of the 


order. | 
The latest price list of the British Aluminium Co. gives 
the following figures :— 
Ingot metal (guaranteed over 99 95 Al)... 164d. per lb. less 74 95 
Do. 98-99 ) ... 20. NS jin > „73 
Do. No. 4 al z к iex . . 154, i „2 
Do. No. 6 alloy ves n ‘ 
Wolframinium alloy sis 7 .. 174d. „ „ 2% 
Aluminium wire, Nos. 1-14 I. S. W. C. 234d. „ n 23 % 


During 1902, the European manufacturers of aluminium 
have had one or two meetings for the purpose of regulating 
the production and price of the metal. No official report 
of the proceedings at these meetings has been published. 
The chairman of the British Aluminium Co. is, however, 
dissatisfied with the share of the European output and trade 
allotted to the Foyers Works, and an attempt is to be made 
to obtain some alteration in this respect. At the meeting 
of the shareholders of the British Aluminium Co. held in 
November, 1902, Mr. R. Wallace, K.C., the former 
chairman, stated that in bis opinion the financial difficulties 
of the company had been partly due to the maintenance of 
too high a price for their producte. This policy had not 
only retarded sales, but had led to the invasion of the 
British market by outeide manufacturers, 

As regards finance and dividends, the following are the 
latest figures available for publication :— 

The Pittsburg Reduction Co.—Reduction works at Niagara 
Falls (2), and at Shawinigan Falls (1) ; capital, $1,600,000, 
divided into $1,000,000 of ordinary Btock paying 10 per 
cent., and $600,000 of preference stock paying 6 per cent. 
The surplus profits of this company are reported to be sunk 
in new developments. The company is registered under 
American laws, and no official figures have been published. 
The low capitalisation, as compared with the European com- 
panies, is chiefly due to the fact that at Niagara Falls and 
Shawinigan Falls the water-power has been developed by 
oar” ent companies, 

he Aluminium Indusirie Aktien-Gesellschaft.—Reduc- 
tion works at Neuhausen, Rheinfelden and Lend-Gastein. 
Capital, £641,000 ; gross profite for 1901, £81,400 ; divi- 
dend for 1900, 12% per cent. ; for 1901, 18 per cent. 

Société Electro- Mélallurgique Frangaise.— Reduction works 
at Froges and La Praz. Capital, £600,000. No details 
as to profits and dividends in 1900 and 1901 are available 
for publication. 

The British Aluminium Co.—Reduction works at Foyers, 
N.B. Capital authorised, £700,000; issued, £640,000. 
This company has never paid any dividend on ite ordinary 
shares, but has maintained payments on its preference stock 
and debenture stock up to recent date. In 1901 the pre- 
ference dividend was passed, and in 1902 default was made 
with the debenture interest payment due on November 1st. 

The financial affairs of this company are now in course of 
re-organisation. The causes that have led to this step were 
fully dealt with in the last directors’ report, which appeared 
in this paper on November 14th and 28th, 1902. 

. As regards the remaining producing company, the Com- 


pagnie des Produits Chimiques d'Alais, with works at St. 


Michel, in France, no figures relative to capitalisation or 
profits are available. s 

No details of any value relating to the reduction process 
as actually carried out in the various works have been pub- 
lished in recent years ; but Haber and Geipert have carried 
out laboratory researches on the electrolytic reduction of 
AlO, and have published their results in the Zeifs. f. 
Elektrochemse of January 2nd and 9th, 1902. These 
investigators have found that it is possible to obtain 
aluminium of a high degree of purity by the electrolytic 
method, if proper attention be given to the purity of the 
raw materials used in the process, namely, the electrode 
carbone, the oryolite, and the alumina. 

Haber and Geipert, in their experiments, used a current 


density of 2,800 amperes per sq. foot, and an E.M.F. of 
7—10 volts. The electrolytic bath contained aluminium 
fluoride, sodium fluoride, and alumina, in equal proportions. 
The metal obtained contained from ‘034 per cent. to 30 
per cent. Si., and only ‘05 per cent. C., and the tensile 
strength averaged 21,000 Ibs. per square inch. . 

The interest of this research lies chiefly in the full details 
given of the oonduct of the electrolytic reduction of 
alumina; in the opinion of the investigators, the 
recent improvements in the process as carried out in the 
various works en in the industry, are due not to secret 
modifications of the process, but to greater care in the 
selection of the raw materials for the baths, 

The patents covering the electrolytic production of 
aluminium have already expired in this country, and have 
only a short period to run in Germany and the United 
States. If the industry were very remunerative and 
flourishing, it is possible that the publication of Haber and 
Geipert’s paper might have important results in bringing 
fresh competitors into the field. 

In view of the present financial position of one of the 
European companies, and the somewhat disappointing 
growth in the European demand for the metal, it is, how- 
ever, unlikely that any considerable increase in the number 
of aluminium works will occur at present. The existing 
works in Europe can more than meet the present demand 
for the metal; and the consumption of aluminium in the 
arts and industries will only show rapid increase, when 
further reductions in ita cost of manufacture have been made. 
Recent patents show that those engaged in the industry are 
directing their inventive ability to this question, and pos- 
sibly, at no distant date, the problem of supplying а cheaper · 
raw material than refined alumina for use in the extraction 
works will have been solved. | 


SAFETY DEVICES FOR TRAMWAY TROLLEY 
WIRES. 


By DONALD SMEATON MUNRO, A. I. E. E. 


(Continued from page 429.) 

IN figs, 5 to 10 they are wound or balanced so as to 
op and neutralise each other when all is in good 
order, but so that one or the other attracts their common or 
inter-connected armature when the balance of the pull of the 
coils is sufficiently upset by any accident to the guard or 
trolley wires. These coils are preferably made with many 
turns, and of (or in circuit with) high resistance so that 
small currents only need flow to actuate the apparatus and 
keep the guard wire at a very low potential difference from 
earth. When an accident occurs to the overhead con- 
struction, there are over 50 different electrical conditions in 
which the trolley, the guard and a falling telephone wire may 
establish themselves in respect of mutual and earth contacts 
between their several ends, and a good device should do the 
right thing in all, cutting off when the public is endangered, 
and remaining on when otherwise. The resistances and pul! 
of electro-magnets also, must be so adjusted that the balance 
is not effectively upset by the ordinary fluctuations of demand 
from the trolley wire. 

Most of these devices could be made self-restoring when 
clear, but this is dangerous. For a fragment of live wire 
may continue to hang down, say from T, and clear of earth. 
A * line-clear " indicator at the station could not show this. 

But we need concern ourselves here only with five simple 
cases stated in a broad and general way :— 

(1) When a fallen telephone or other odd wire rests on the 
guard wire only ; (2) when it rests (earthed) on the trolley 
wire only (for a springy wire sometimes, if rarely, evades the 
guard); (3) when it resta on both trolley and guard wires ; 
(4) when guard (or span) wire breaks and rests on trolley 
wire ; and (5) when trolley wire breaks. In what follows, 
these several conditions will, for the sake of brevity, be 
referred to by their numbers, 

In fig. 8, which, as has been said, is a suggested develop- 
ment of Mr. Quin's device, the coil B supplied from feeder, 
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is not connected to the pilot wire P, but is put to earth only 
when complete failure of current in р destroys the pull of an 
extra coilc. This happens in case (5), to provide against 
which this particular appliance is chiefly designed. When 
the earth-connected armature с’ of с falls, it makes contact 
with the free terminal of coil B (or pushes an earthed con- 
tact against such terminal) putting в to earth. в then pulls 
ita armature and releases 8. When the current is shut off, as 
at night, from the feeder, c’ drops ; but, of course, B, getting 
no supply from feeder, cannot then act. To prevent B acting 
first when pressure is restored to the feeder at the generating 
station, the core of c is well laminated, and its armature с’ may 
be also held clear of the contact by a weak spring or balance 
weight readily overcome for a moment by the oscillation of 0 
due to the momentum of its fall. Coil A (which in this parti- 
cular case need not be wound to oppose or balance coil B) 
acts when T is overloaded, or earthed, as by cases (2), (3) 
or (4). In саве (1) the switch s remains on, as it ought to 
do, the guard wire being normally earthed, or neutral if 
preferred. 

In fig. 4 the switch happens to be represented as if in the 
generating station, or in a sub-distributing chamber or other 
convenient position, and not as if in a street pillar near 
a feeding point, as are the others. The feeder is therefore 
continued beyond the switch to any desired feeding point or 
points, while the connection to the guard wire is made at 
the nearest available point of section. In this arrangement 
the guard wire is run on insulators and earthed only 
dte lg the coil B and any resistance which may be in circuit 
with it. 

The working load of the trolley wire current, passing 
through the coil a, is not enough to pull the armature, but 
an overload will do во, as in the ordinary overload switch. 
But if T be connected, even for an instant, to G, as by 
cases (8) and (4), а strong current flows in в, which 
pulls the armature and opens 8. Case (1) is harmless, 
and does nothing. If a telephone wire falls on the 
trolley only, somehow entirely escaping G, then, but only if 
such wire be well earthed, it will cause ato pull. Similarly, 
if T break, case (3), and make earth at feeder side of break, 
A will pull. Fig. 2 contact pulls may be added for further 
security against injury by fracture of T in all cases where 
the device does not otherwise fully provide for this accident. 


Fig. 5. 


Fig. 5 is a further development of fig. 9. No coil 
carrying main feeder current is needed, but, of course, such 
a coil could be added to most of these devices with its own 
releasing mechanism to act on 8, which would serve as a 
common overload switch. Fig. 5 differs from fig. 3, chiefly, 
however, in the introduction of coils wound or placed so as 
to oppose each other and to approximately balance when all 
isin order. All the following arrangements illustrated have 
thisfeature. The coils A and B have a common movable core 
(or balanced armature), to which the detent arm of s is 
attached, say, by a pivot pin. The guard wire, if present, is 
preferably directly earthed. Instead of only one pilot wire 
from far end of T, there is also another pilot, wire from near 
end, or, preferably, one from each extreme end of a trolley 
wire fed in the middle. (In the latter case a simple and 
obvious modification of the releasivg mechanism is needed.) 
Of course in all such instances it is not essential that the 
trolley sections radiating from feeding point be in a single 


continuous line; they may run parallel or otherwise. Each 
of these pilot wires P and р’ is passed throngh a high resist- 
ance coil B or А respectively to earth. Things are adjnsted 
80 that fluctuations of pressure in T due to variation of 
traction current do not suffice to set off в. But a fracture 
of either side of T, case (5), would permit the other coil to 
exert its full force nnopposed and actuate 8. Also the earth- 
ing of either side of T, vid d or otherwise (or its overload 
unless where close to feeding point) would cause so great a 
drop in that side of T that the coil of the other side, less 
affected, would be able to pull the common armature and 
open 8; but this figure is chiefly intended to provide dis- 
connection where T breaks. Station fluctuations in feeder 
pressure, acting on both coils alike, have no influence upon 
them. The gravity of the common armature core is balanced 
by a spring when it is placed vertically as drawn. It can 
be combined with fig. 1, having & common 8 to make a 
complete system. 

In fig. 6 and figures following, the guard wire is used 
instead of а pilot wire. d, run on insulators, is earthed "at 
near end, but only through coil B, and is connected at far 
end to T, through a resistance R. This resistance R is made 
high enough to keep d at a safe potential, and to reduce to 
smallest limits the current constantly flowing from T, through 
в and G, to earth. The only practical limit to & is that it 
must be distinctly more than the insulation resistance of line 
іп wet or snowy weather. R may be a group of under- 
incandesced glow lamps in series, or the energy spent in it 
may be otherwise utilised. (An electrostatic relay may be 
used to close circuit of such switch coils, but such an 
arrangement, having no constant small current in R, does 
not reduce potential of d to a safe limit.) The near end of 
trolley wire is joined through а similar resistance в’ and 
coil A to earth. The action is otherwise as in fig. 5, but it 
provides for cases (1) to (5). Coils a and B are wound to 
oppose each other. 

(To be concluded.) 


TRADES UNIONS AND THE LAW. 


To deal adequately with the cases which have recently been 
decided in relation to trades unions, one would require to 
write a legal text-book on the subject. Since the Taff Vale 
Railway case, which was decided in July, 1901, disputes 
between employers and trades unions have been constantly 
before the courte, and, speaking generally, they have been 
decided against the unions. | 

Employers have sued for, and have been awarded, damages 
resulting from strikes, and they have obtained injunctions to 
restrain picketing; while workmen have successfully sued 
trades unions to recover damages resulting from the conduct 
of union officials who have persuaded employers not to give 
them work. 

Last, but not least, in the Denaby Main case, which was 
decided in the Court of Appeal on January 27th, an 
injunction was granted at the instance of a single member 
of a trade union to restrain the committee from granting 
strike pay to men who were taking part in a strike which 
had been begun in contravention of the rules of the union. 
It will at once be seen that this case goes further towards 
hampering the power of trade combinations than any which 
preceded it. It really amounted to an interpretation of the 
rules by the Court. Further, it ів declaratory of the principle 
that when the funds are being devoted to an illegal purpose, 
the aid of the High Court may be invoked to restrain such 
misapplication. 

Seeing that the present law, although somewhat confusing 
to the non-legal mind, is distinctly unfavourable to the 
trenchant methods which have so often been resorted to by 
laboar agitators, it is not surprising that steps are about to be 
taken with a view to obtaining some modification of the law of 
conspiracy which has such a direct bearing upon the legal 
position of the unions. Shortly after the jury had found a 
verdict in the Taff Vale case against the Amalgamated 
Society of Railway Servants, a Bill was drafted by the legal 
advisers to the Trade Union Congress, which is intended to 
be presented to Parliament in the coming session. Perhaps 
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the most conspicuous feature of this Bill is a clause where it 
is suggested that the law should be modified so as to make it 
legal for a number of persons to agree together to do any- 
thing which one person acting alone has a legal right to do. 

The significance of this proposal becomes apparent to 
anyone who considers the case of Quinn v. Leathem. In 
that case it was proved that an officer of a trade union, in 
combination with the members, indaced a servant to break 
his contract with his employer ; that he induced a customer 
of the employer, by threate of calling out the customer's 
men, to withdraw his custom ; and that he also induced an 
employer's servant to leave his service. In these 
circumstances it was decided that there had been an action- 
able conspiracy for which the officer of the union was held 
liable in damages. Lord Lindley, in the course of his 
judgment, observed :—“ It is said that conduct which is not 
actionable on the part of one person cannot be 
actionable if it is that of several acting in concert. 
This may be во where many do no more than one is sup- 
posed to do, but numbers may annoy and coerce where one 
may not. Annoyance and coercion by many may be so 
intolerable as to become actionable, and produce a result 
which oue alone could not produce." The object of the pro- 

Bill is to overrule this dictum ; but we doubt if any 
arliament could ever be brought to deny its intrinsic 
justice. Although Lord Lindley gave no concrete instance 
of his meaning, it is not difficult to find one. As the law 
now stands it is not illegal for one man to persuade another 
to do that which he has a legal right to do. It would not 
be illegal for one man to persuade another to give notice to 
terminate his contract of employment; it is even doubtful 
whether it is illegal for one man, who professes to be acting 
ly in his own intereat, to persuade another to terminate 
is contract of employment without notice. But when a 
powerful trade union, having thousands of members upon 
its books and a large accumulated fund, uses persuasion, the 
whole aspect of the case is changed. In such circumstances 
persuasion becomes coercion, which no employer could hope 
to resist. 

Among the other suggestions contained in the pro- 
posed Bill ів to be found a proposed modification of the law 
relating to picketing, bat we doubt whether the conduct of 
pickets in the past is likely to tempt the House of Commons 
to extend their powers any farther. | 

While we do not appreciate the claim of the unions to 
have the law altered, it must be admitted that there is 
urgent need for a more lucid statement of the law than that 
which is to be found upon the Statute Book. The experi- 
ence of the last few years has shown that the Trade Union 
Acts from 1871 to 1876 have become obsolete, and that a 
new Act might be drafted to embody the principles laid 
down in recent cases. 

Mr. Haldane, K.C., at a meeting of workmen which was 
held at Mansfield Hall, Canning Town, on January 20th, 
tendered very sound advice to the trades unions, He suid 
that they should postpone their agitation for a change in the 
law until such time as it is made quite clear what the law 
really is. In the course of his remarks he said :—'* What 
I should like to see would be the appointment of a Royal 
Commission. It should consist of three experts, say, two of 
the most eminent judges in the land, and some layman, who 
have a wide experience of trades unions, and who take a 
wide fair view of them. This Commission should be asked 
to decide whether the present decisions can stand together, 
and if they cannot stand together, I should like the Com- 
mission to say what the principles of law really are. "The 
Commissioners might also deal with the question of picket- 
ing, providing always, in any suggestion made by them, that 
the liberty of the subject should never be interfered with by 
the legislation of a nuisance." 

With the law thus stated, it might be possible to consider 
whether the trades unions are entitled to any relief. 


Municipal Trading.—The Hon. Robert P. Porter read а 
paper on Friday last on “ Тһе Conflict over Municipal Trading," at 
the London School of Economics and Political Science, Clare 
Market. A short discussion followed. 


EFFICIENCY OF THE MERCURY ARC. 


In view of the considerable amount of interest that has 
been excited in the mercury lamp by the demonstrations of 
the Cooper-Hewitt invention, a paper by Mr. W. C. Geer in 
the Journal of the Franklin Institute on the efficiency of the 
mercury arc deserves the attention of our readers. 

The mercury arc ap to have been used for lighting 
purposes by Way as far back as 1860. Way bad a 
* mercurial electric light” on the mast of а yacht off the 
Isle of Wight, where its brilliant radiation was observed 
over a distance of many miles. Way's discovery set many 
inventors to work on this subject, and as a result many 
patents for mercury vapour lamps have been taken out in 
this and other countries. None of these lamps have proved 
а commercial success for artificial lighting, though they have 
rendered valuable service to pure science as a source of 
mono-chromatic light of high intensity. 

The device usually employed in the production of the arc 
is some form of the tube or lamp” described by Arons in 
1892* and in 1896. This consists of an inverted U-tube 
having the two legs filled with mercury, and platinum wire 
terminals faced through the ends. The space above the 
mercury is exhausted as far as possible. 


Mr. Geer so arranged his experimental apparatus that he 
was able to eliminate the radiation from the hot glass of the 
tube, which was pretty considerable when large currents 
were used. 

The relation between the current passing through the tube, 
and the efficiency, is shown by the accompanying diagram. 
It wil be seen that, on the whole, the efficiency increases 
as the current increases. From this it follows that the 
intensity of the visible part of the spectrum increases more 
rapidly than that of the invisible part. This does not agree 
with the results obtained by Angstrom from experiments on 
vacuum tubes. He found f that at constant pressure the 
radiation was proportional to the current, and the distribu- 
tion of energy in the spectrum was independent of the 
current. But, of course, in the Arons lamp the pressures 
may not remain constant for all currents. 

The following table gives the radiant efficiencies of a few 
of the more common sources of light :— 


Source. | Observer Efficiency. 
Illuminating gas, argand burner Rogers. 0:0161 
Incandescent electric lamp .. | Merritt. 0:060 
Ато light ... ... Tyndall. 0:104 
Acetylene... Stewart & Hoxie 0105 
Geissler tube ... | Staub. 0 320 
Mercury arc . Geer. 0:409 to 0479 


It must be remembered that these results indicate the 
efficiency only of that part of the radiation from the 
mercury arc which was passed through the glass tube within 
which the arc was formed. As it is, the mercury arc has the 
highest efficiency of all known sources of light. 


© Wied. Ann. 47, 767, 1892; 58, 73, 1896. 
t Wied. Аяп. 48, 509, 1898. 
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LEGAL. 


MEDHOBST v. PETERSON. 


IN the King's Bench Division of the High Court of Justice on 
Thursday last week, before Mr. Justice Grantham and a special jury, 
the case of Medhurst v. Peterson came on for bearing. It was an 
action brought by Mr. Francis Hastiugs Medhurst, electrical engi- 
neer, Victoria Street, Westminster, and Manchester, to recover 
damages from Mr. Edward W. Peterson, solicitor, Lincoln's Inn 
Fields, for libel upon the plaintiff in bis capacity as consulting 
engineer, and contained in a letter to the vice-chairman of the 
Frome Urban District Council. Defendant did not admit publica- 
tion, denied that the words bore the meaning alleged, and pleaded 
that in their ordinary meaning they were true in substance and in 
fact, and were bond fide criticism and comment upon existing facts. 
Mr. Doke, K.C., and Mr. Sharpe appeared for the plaintiff, and the 
defendant was represented by rd Coleridge, K.C., and Mr. 
Canceliar. | | 
Mr. Осока, in opening the case, said the plaintiff's principal 
business had bsen that of consulting engineer in the development 
of electrical schemes by local authorities. One of the parties 
who consulted him was the Frome Urban District Council. In 1900 
the District Council consulted the plaintiff about obtaining powers 
for electrical supply. The defendant and some friends heard of 
this intention, and informed the District Council that they 
to ask for Parliamentary sanction to establish an el supply 
company in Somersetshire, and invited the Frome Council to hold 
their hands for the present. The matter was discussed between thé 
Council, some of the ratepayers, and the plaintiff, and the plaintiff 
told the meeting that, in his view, it would be better for the 
Council to set up their own station and plant, but he gave them an 
alternative plan by which the Council might get one of the 
electrica] companies to carry out the undertaking, and he 
mentioned the Edmundson's Electricity Corporation, the General 
Electric Co., and the Electrical Construction Co., as companies 
who might do it. Plaintiff also presented the Council with a form 
of contract which Edmundson's to his knowledge had been 
carrying out with one or other of the local bodies to whom he was 
consulting engineer. Mr. Ames, clerk to the Frome District 
Council, wrote to the defendant asking for information as to what 
the proposed company would do. That was on July 11th, but it 
was not until August 18th that the defendant replied, and in the 
meantime the District Council had decided to advertise for tenders. 
A meeting of the Council was to be held on September 1st, and two 
days before that the defendant wrote to the vice-chairman of the 
Council a letter, in which he said:—'' My attention has been called 
to the fact that Mr. Medhurst, of 13, Victoria Street, Westminster, 
has been appoiated consultiug engineer to your Council. I enclose 
a 'us of the Urban Electrica] Bupply Co., which is an off- 
shoot of Edmundson's Corporation, and is controlled by that board, 
as you will see if you read the prospectus. Mr. Medhurst is the 
consulting engineer of the Urban Electrical Supply Co., 
and I suggest to you that your engineer should hardly be the 
consulting engineer of  Edmundson's business under the 
circumstances, bat should be acting in the matter purely in 
the inte :s:s «f your Council and their prospective consumers. 
If the C.u:cil will wait a little longer, the above syndicate 
will be in a position to save them the expense of a generating 
tation.“ Т.о plaintiff was the consulting engineer to the Urban 
Electrical Supply Co., and had had the supervision of Edmundson's 
work for that company. By saying, therefore, that the plaintiff 
was the consulting engineer of Edmundson's business, the defendant 
was saying that, if continued in his sppointment as consulting 
engineer to the Frome Council, he would not look after the con- 
sumers' interests, but after Edmundson's interests. The defendant's 
letter was shown by the vice-chairman (Mr. Trotman) to the 
members of the Council, and sent ito the local press. One paper 
publisbed it, but struck out the defamatory part; and the editors of 
the other papers scot proofs of it to the plaintiff for his answer. 
As the contente of the letter were calculated to damage the 
plaintiff in his profession, he had felt bound to take the present 


proceedings. 

E гідепсе bearing out the above statement having been given, 

Lord COLERIDGE, for the defence, said that not only did the 
defendant make no attack upon the personal honour of Mr. 
Medhurst, but he thought the jury would say that no reflection on 
Mr. Medhurst's honour was made or intended to be made. All that 
was suggested was that a man could not act in a dual capacity, and 
to say that was not to make a reflection upon his honour, but simply to 
point out the truth of an axiom which was as old as the Scriptures, 
that no man could serve two masters. The fact was that there was 
to be a discussion in the Frome Council as to which mode of elec- 
trical supply would be in the interests of the ratepayers, and 
hearing that Mr. Trotman was going to make a speech at the 
meeting the defendant wrote the letter for the purpose of supplying 
him with information. Mr. Trotman unwisely handed the letter to 
the Prees, but under all the circumstances he (Lord Ooleridge) 
asked the jury to say by their verdict that the defendant had not 
acted wrongly. 

DEFENDsNT gave evidence to the effect that he acted in the 
matter perfectly bond fide, and had no desire whatever to reflect upon 
the honour of the plaintiff. 

Other evidence baving been given and counsel having addressed 
the A cM for the plaintiff, and assessed the 


ё was entered accordingly, with coste. . mn 


i WILDE v. THOMPSON. 


Ix the 1 Division of the High Court of Justice on Thursday 
last week, Mr. Justice Buckley had before him the case of Wilde v. 
Thompson. This was an application by the defendant, Prof. 
Silvanus Phillips Thompson, of Morland, Chislett Road, West 
Hainpstead, that the statement of claim by the plaintiff, Henry 
Wilde, who resides at Hurst, Alderley Edge, Chester, should be 
struck out on the ground thet it disclosed no cause of action; that 
it was vexatious and frivolous, and that it was an abuse of the 
poo of the Court. The claim by the plaintiff was for an 

junction to restrain Prof. Thompson from causing to be printed or 
published in his book on Dynamo-Electric Machinery," or in any 
new edition, any statement attributing the invention of the 
generator of dynamic electricity known as the dynamo-electric 
machine to any person or persons other than the plaintiff. It was 
also claimed by plaintiff that the defendant should be restrained 
from making any mention of the plaintiff, his discoveries and 
inventions in his book on Dynamo-Mlectric Machinery,” or in any 
new edition, otherwise than in aocordance with an agreed state- 
ment signed by the defendant about June 17th last. Damages were 
also claimed by the plaintiff. 

Mr. Fletcher Moulton, K. C., and Mr. T. Clarkson appeared for the 
plaintiff, Dr. Henry Wilde; and Mr. Buckmaster, К.О., and Mr. 
бт о Prof. Thompson. 

‚ BvckMASTER, K. C., in opening the summons on behalf of the 
defendant, said the action was brought to restrain Prof. Thompson 
from referring in certain books, of which he was the author, to 
certain electrica] machinery as being dynamo machinery without 
explaining that such was machinery invented by the plaintiff. 


On Friday last, Mr. Воскмавтив, K. C., in support of the 
summons, said the action wasof an entirely new form, and he had 
never heard of such an action before. The ground of the action 
was that what Prof. Thompson had done and proposed to do injured 
the reputation of the plaintiff as an Inventor. 

His LonpsmiP : Libel ! 

Mr. BUCKMASTRB said it was libel, or, rather, was said to be. He 
should have to take bis Lordship through the whole of the statement 
of claim in detail; but before doing so, it would simplify matters a 
little if he gave his Lordship a short statement as to the position of 
the рага and the defendant in the matter in dispute. Не did 
not Know how far in making such a statement he ought to assume 
judicial ignorance of electrical facte. 

His LonpsHrP: Assume every ignorance. 

Mr. Воокмавтив said his Lordship probably knew that in 1831 
Faraday made a discovery which had been the foundation of the 
whole of the dynamo-electrical machinery now used. He discovered 
that if you rotated a conductor between the poles of an ordinary 
permanent magnet, you induced a current of electricity to ruu 
along that conductor; and he also found that the same result was 
obtained if, instead of taking the permanent magnet, you took a 
magnet which was excited by some permanent battery. With that 
knowledge of this particular branch of electricity in that state, 
the plaintiff made the following discovery. He substituted in 
the place of voltaic cells which were used for the purpose of exciting 
an electro-magnet the apparatus that Faraday had himself used in 
the first instance in connection with his experiments. In other 
words, he took the permanent magnet, between the poles of which 
this conductor was revolved, as the means of obtaining the current 
whereby he excited the eleetro- magnet, between the poles of which 
was again revolved the permanent conductor, and again used the 
current so obtained by exciting another magnet, until you got the 
maximum possible result from the current you had first used. 

Mr. Moutton: May I point ont to my learned friend we cannot 
go into matters of this sort. Here in this statement of claim 
there is an allegation of a contract which we claim was to be 
performed. 

Mr. Buckmaster said they would see about that directly. What 
the plaintiff said in his pleading was that that machine was so 
developed by him as to be the machine to which the word 
“ dynamo was properly applicable, and that to use that word with 
reference to the earlier machines of Faraday was to give to him 
(Faraday) the credit of having invented the dynamo, whereas in 
truth the credit ought to belong tothe plaintiff. Plaintiff sought to 
restrain Prof. Thompson from making statements in his books 
which would have the effect of suggesting that Faraday invented 
and used dynamo machines. He also had another branch of com- 
plaint. He said that Prof. Thompson had a contract with him as to 
what Prof. Thompson should insert in his book. "The second part of 
plaintiff's claim seemed to be to restrain Prof. Thompson from 
making any mention at all of the plaintiff in his book, except in 
the terms of the agreed proof mentioned in the statement of claim. 
He (counsel) submitted that such a statement of claim on the face 
of it disclosed no cause for action. One of the books in which it 
was alleged defendant was going to make statements against the 
plaintiff which the Court ought to stop, was а life of Faraday which 
was now being prepared for ite second edition, and the other was a 
history of dynamo-electric machinery first published in 1884, 
and now being passed through the press for its 6th edition. 
The learned counsel then proceeded to read the statement of claim, 
which contained the following among other passages :—‘ The 
plaintiff has for many years been engaged in scientitic researches, 
particularly in relation to electro-magnetism and its practical 
application to arts and manufactures, including tbe improvement 
of methods of generating electricity from magnetism." In the 
course of sucb researches the plaintiff had made divers discoveries 
and inventions of the greatest value and importance relating to the 
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generation of dynamic electricity. In the course of his researches 
in the years 1863 and 1865 the plaintiff discovered and practically 
demonstrated the principle of the indefinite increase of the mag- 
netic and electrio forces from quantities indefinitely small, a dis- 
covery now used in all dynamo machines; and he invented a new 
and powerful generator of dynamic eleotricity in which his said 
discovery was embodied and practically applied him with 
marked success to the production of the electric searchlight and to 
the electro-deposition of metals from their solutions, and had 
since been applied to other important purposes. The plaintiff's dis- 
covery anda description of his m e, together with an account 
of the researches which led up to them, were communicated to the 
Roya! Society on March 26th, 1866, in a paper read before the Society 
on April 26th following. The machine was also exhibited before the 
Royal Society in Marcb, 1867, and was the subject matter of. 
patents taken out by the plaintiff in 1863, 1865 and 1867. The 
plaintiff's machine—of which the distinctive feature was a large 
electro-magnet excited on the principle of indeünite increase of the 
magnetic and electric forces through the cy of mechanical 
power—was subsequently designated by the term dynamo-electric 
machine” or dynamo,“ by way of distinguishing the machine from 
magneto-electric machines which generate electricity through the 
agency of ordinary permanent magnete, and which in no way 
embody, or depend upon, the plaintiff's discovery of the said 
principle. In consequence of the plaintiff's discoveries and 
inventions mentioned, as wellas of other valuable and important 
discoveries and inventions made by him in conaection with elec- 
trical science and dyuamo-electric machines, the plaintiff had 
acquired a very high reputation in the scientific world as a dis- 
coverer and inventor, and in particular as the discoverer of the 
principle mentioned. In recognition of his high merits as a dis- 
coverer and inventor, the plaintiff had been elected a Fellow of the 
Royal Society, and an honorary member of the Institution of Elec- 
trical Engineers, and in the year 1900 was awarded the Albert Medalof 
the Society of Arte, and in the same year the honorary degree of 
Doctor of Science was conferred upon him by the Victoria University. 
The defendant, Silvanus Phillips Thompson, is a well-known writer 
on electricity and magnetism, and, in particular, is the author of a 
work on “ Dynamo-electric Machinery,” which has gone through five 
editions, and of a Life of Michael Faraday in the Century Science 
Series, which was published in 1901. The defendant has now in 
preparation, and intends sbortly to cause to be printed and pub- 
lished, а new edition of the work on Dynamo-electric Machinery." 
The defendant has falsely and maliciously written and published, 
or caused to be published, of the plaintiff the following :— 

" (a) Separately-Excited Dynamo.—It was an obvious step to 
substitute for steel magnets electro-magnets excited by means of 
currents from some. independent source, such as a voltaic battery. 
The separately-excited dynamo comes, therefore, second in the order 
of developmeut. Though used by Faraday, this method did not cone 
into acceptance until, in 1566, Wilde employed a small auxiliary 
magneto machine to furnish currente to excite the field magnets of a 
larger dvnamo. 

“(bì The first application of a dynamo to the purpose of electro- 
plating is due to Mr. J. 8. Woolrich, who, in 1842, patented this use 
of a magneto-electric machine. Wilde, however, was the first to 
construct machines really fitted for the purpose when he invented 
the principle of using a large dynamo, the field magnets of which 
were separately excited by the currenta of a smaller magneto- 
machine. 

„(e) Faraday's Disk Dynamo. 

„(dd) The apparatus described in the fourth section comprised 
several forms of magneto-electric machines, that is to say, primitive 
kinds of dynamos. i 

"(e) Yet he took an interest in Mr. Wilde's description of his 
new magneto-electric machine.” 

In the passage (a) the defendant, Silvanus Phillips Thompson, 
means contrary to the fact that Faraday used the method of the 
geparately-excited dynamo, and tbereby deprives the plaintiff of 
being the firet inventor of the separately-excited dynamo, and 
attributes such invention to Faraday. 

In the passage (ö) the defendant means contrary to the fact that 
a dynamo was applied to the purpose of electro-plating prior to the 
date of the plain'rif's invention of the dynamo-electric machine, 
thereby depriving the plaintiff of the credit of having invented 
the dyuamo and attributirg that invention to some other person. 

Iu the words (с) the defendant means contrary to the fact that 
Faraday was, and the plaintiff was not, the inventor of the 
dynamo. 

The passages and words (a) (b) and (c) were written and pub- 
lished by defendant, and were printed by William Clowes & Sons, 
L'd. and published by E. and F. N. Spon, Ltd., in 1896, in the 
fifth edition of the defendant's work on ‘ Dynamo-electric 
Machinery,” at pages 48, 469, and 5 respectively. 

In the passages (d) and (e) the defendant means contrary to the 
fact that the plaintiff was not, but some other person was, the inventor 
of the dynamo-electric machine, and the passages (d) and (e) were 
caused to be published by defendant in 1901 in his " Life of 
Michael Faraday," at pages 121 and 259 respectively. 

The plaintiff having compained to the defendant of certain pas- 
sages in his work on ''Dynamo-electric Machinery,“ and of certain 
passages in the proof sheets of the new edition, wherein the credit 
of inventing the dynamo-electric machine was falsely attributed to 
other persons than the plaintiff, the defendant agreed in the month 
of May, 1902, to omit or modify in the new edition of his 
said work the passages complained of, and in lieu thereof to insert 
in his new edition certain other passages which, so far as they might 
have reference to the plaintiff or his invention of a dynamo-electric 

machine, should be approved by the plaintiff. Accordingly, on 


June 17th, 1902, the defendant signed and forwarded to plaintiff an 


agreed revised proof, or statement of the paseages in question, con- 
taining the terms to which the plaintiff consented, and in which 
the defendant agreed to refer to the plaintiff's invention in the 
forthcoming edition of his work on dynamo macbinery. The 
signed statement, or proo?, contained three passages, in the follow- 
ing terms :— 

* Historical Notes. 


" (a) The term dynamo-electric machine was originated by the 
late Mr. Charles Brooke, F.R S., as recorded in page 409, Vol. xv. 
of the Proceedings of the Royal Society in 1867, and ite first appli- 
cation was to the machine invented by Dr. Henry Wilde, F.R.8., 
1863— 1865. 

* (b) But, with the years 1865 to 1867, the era of the dynamo- 
electric machine was entered upon. As mentioned on page 1, this 
name was first given to the machine invented by Wilde’— 
meaning the generator of dynamic electricity invented by the 
plaintiff. 

"(c) ‘It was this machine’—meanivg the said generator of 
dynamic electricity invented by the plaintiff—‘to which in 1867 
Brooke gave the name of dynamo-electric machine.“ 

The defendant now declines to insert the three above-mentioned 
passages inthe forthcoming edition of his work, but in lieu thereof 
threatens and intends to insert paeeages in which the plaintiff is 
deprived of the credit of being the first inventor of the dynamo- 
electric machine. By reason of the premises and the publica- 
tion of the said libels the plaintiff is, and will be, injured in bis 
reputation of a discoverer and inventor in the field of electrical 
science and electrical engineering. 

Mr. BUCKMASTER, proceeding, said that that being the statement 
of claim, and the action being, as it necessarily must be, an action 
for libel and nothing more, there were one or two considerations 
which he ougbt to place before his Lordship as to how far such an 
action could.on the circumstances in the statement of claim pos- 
sibly succeed. One thing was certain that it was not a libel in the 
sense that it tended to hold up the plaintiff to opprobium, ridicule, 
or contempt. No one could suggest that any one of those state- 
ments had any such meaning. He knew no parallel for this libel. 
If any could be found it surely must be something in the nature of 
а libel against a man in his trade. It certainly was not a libel against 
a man in his private character. That being so, it was essential that 

special damage should be shown to eupport the action, and no special 
damage was suggested in the statement of claim. Of course, it was 
manifest that no special damage could be caused by such a thing as 
that complained of. This was an action brought before his Lordship, 
in which bis Lordship hed to act both as judge and jury. The 
first thing which bad to be determined was whether or no the words 
complained of bore the innuendo they were stated to bear. That 
was а matter for the Judge. If the words were such that the Judge 
on reading them says they do not bear the innuendo they are eaid to 
bear, then there was nothing to go to the jury. But even if they 
did bear it, there still remained the question for the Judge to decide, 
viz., whether the innuendo was actionable. Here, he submitted in 
the first place, that the words complained of did not bear the meaning 
the plaintiff said they bore ; and secondly, that if they did no form 
of action known could give relief. The learned counsel then 
referred to the fifth edition of defendant’s book “The History of 
Dynamo-Electrical Machinery,” and the definition on page 1, 
chapter 1, of a dynamo-electrical machine. He said that it was 
perfectly clear that that definition iacluded a number of machines 
other than those of the plaintiff, because first within the terms of the 
definition would come those old machines of Faraday in 1831, 
where he rotated a conductor between the arms of a permanent 
magnet. Ав he understood the statement of claim, the plaintiff eid 
that the word dynamo” must be exclusively used as referring to a 
particular class of machine, and to use it otherwise was actionable. 
He must confess he could not see how the plaintiff was going to 
establish his case as to the alleged libels in his pleadings. Plaintiff 
had no copyright in the word dynamo. Не did not even suggest 
that " dynamo” bad any exclusive application to his machine, nor 
did he suggest that be ever invented the use of the word. It was 
extremely difficult to see how the word dynamo could be applied to 
plaintiff's machine and to nothing elee. The word “dynamo” was 
short for '"dypamo-electric machine." That was a machine in 
which one put in mechanical power at one end and out of 
the other got electric current. He (the learned counsel) could not 
Bee any suggestion in the word itself that would lead anyone to 
think that it had a special application to a machine which involved 
Dr. Henry Wilde's principle of the indefinite increase of the 
magnetic and electric forces from quantities indefinitely small. If 
all through these alleged libels instead of “dynamo” the 
defendant had inserted machine, Dr. Wilde would not 
bave bad anything to complain of. He could only complain 
because in place of the word machine the defendant 
had used an equivalent to which he (plaintiff) objected. 
The learned counsel was unable to find any proprietary right known 
to law in the description of a machine or process. A proprietary 
right attached to certain words associated with commodities, but 
that one could understand. No man could assert even the right to 
the title of a book, unless he could show that the publication of 3 
book under the same title led people to think that the book being 
sold was his own book under another name. He did not believe 
there was any proprietary right in any word, except in cases of 
marketable goods. Even assuming plaintiff went so far as to show 
that the had a right to the word “dynamo,” he could get no 
further. When a man claimed relief in regard to the adoption 
by another person of the name of a particular produot, he mus 
show damage. No damage was suggested in this case. As to the 
alleged agreement that the statement of claim disclosed no binding : 
legal contract, the mere fact of saying toa man, "I agree to do 
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a thing," did not make a contract. Prof. Thompson was very anxious, 
80 far as he possibly could, to meet Dr. Wilde. Plaintiff made 
complaint to Prof. Thompson, and he agreed to modify. If, how- 
ever, in writing a history of electrical machinery developments a 
person who only had been permitted to refer to inventions ina 
particular manner and not to refer to the discoverers, &., it would 
be imposeible to pet an accurate account of the machinery or do full 
justice to the subject. He submitted that no defamatory state- 
ment bad been made by the defendant in his writings; that there 
was no libal in the ordinary legal meaning of the word, and that 
there was nothing but a suggestion that the defendant had used a 
word in such a way that other people might have invented not Dr. 
Wilde's machine but a machine which was called by the name of 
“dynamo.” 

Mr. Gray followed on tbe same side, and submitted that the 
word dynamo had a meaning which applied to all machines which, 
being exercised by mechanical power, produced electric energy. 
Certain machines were described by the defendant in their hbis- 
torical position, and those machines were all capable of the defini- 
tion of dynamo or dynamo-electric machine. 

Mr. FLETCHEB Мосітон submitted that the cause of the action was 
one wbich was properly alleged and formed a good cause of action. 
If the agreement in this case was “І will take no objection to your 
publisbing these statements if you publish them in this form I 
submit,” it was a perfectly legal agreement. It was a compromise 
of a dispute between Dr. Wilde and Dr. Thompson as to whether 
the latter was not going to take away from Dr. Wilde certain credit 
that he deserved, and in respect of which this action was brought. 
The two parties met, and they came to a compromise and signed 
the proof sheets. His client was bound thereby not to raise any 
objections so long as the statements were in the particular form 
agreed to, and the other person was bound to adhere to that form. 
The agreement was properly alleged, and it was for the Judge at 
the trial to find out whether or not this allegation was right, and 
whether or not there was a complete agreement in law. 
Proceeding, Mr. MOULTON argued that the agreement had been 
properly completed. It was perfectly clear that this agreement 
was in the nature of & compromise. If the proofs were in these 
circumstances agreed and signed by the parties, it seemed to the 
learned counsel a remarkable thing that the Court should be ssked 
to stop the action brought for the purpose of enforcing that 
agreement. Plaintiff did not claim a proprietary right in the 
word “dynamo.” What he said was, “ Here is an incorrect state- 
ment which injures my reputation. That is what I ask the Conrt 
to prevent being published.” Supposing some work was attributed 
to a man who really had no merit to it, and one took it away from 


the man who ought to have the merit, that was a case in which the 


Court might interfere. It was a cause of action which plaintiff 
ought to have the right to raise. It would be a strong thing to say 
that aman might not even raise the question as to whether statements 
of such a kind were statements which gave a ground of action so 
far as concerned the restraining of the author from publishing 
them. The learned counsel thought it was not necessary for him 
to go into questions of science. The most amusing argument on 
the other side was that they must interpret a statement in a book 
by the definition that the author chose togive it. Thequestion for 
his Lordship was whether there was no cause of action shown in 
the whole statement of claim. The parties, plaintiff submitted, 
by way of compromise that the statement to be made in the 
book should be of a particular character, and actually got so far as 
to sign proofs Then defendant broke tbat contract. Counsel 
contended tbat tbat was a cause of action properly stated, and one 
which was a good cause of action, because it alleged contract, and 
it alleged » breach. On these grounds, therefore, he submitted 
that the statement of claim could not be struck ont. 
Mr. CLAR&SON followed on the same side. He held that the 
statements by defendant were statements defamatory of the 
laintiff's reputation as the inventor of the dynamo. Unless his 
Ёогазыр was clearly of opinion that there was nothing disparaging 
and nothing which reflected on the plaintiff's reputation as an 
inventor, the action should be allowed to proceed. The statements 
in defendant's book practically held plaintiff up as a man who had 
been imposing on the scientific world as the inventor of the 
dynamo. | 
Mr. Justice BUCELEY, in delivering judgment, said :—In this case 
my difficuity lies in delivering judgment with becoming gravity. 
But I &m bound in respect of the arguments addressed to me by 
plaintiff's counsel to endeavour to say a few words. I am afraid, 
however, that I cannot lift my judgment toa higher level than to 
stick up a couple of dummies and knock them down again. This 
‘plaintiff, in the first six paragraphs of his statement of claim, makes 
certain allegations, which he says are libels which will injure him 
in his reputation as a discoverer of this dynamo. When you come 
to analyse the statements of which he complains, they result in this: 
He says defendant admits and testifies to the fact that the plaintiff 
in 1863 or 1865 made a valuable invention. Plaintiff did not give 
it the name dynamo, of the use of which he complains in this 
action, but, as he says himself in the second paragraph, that name 
was a subsequent designation which was given to it. By the para- 
graph which he seeks to substitute in the defendant's work, evidently 
he attributes the first use of that word to Brooke in 1867. There is 
no question raised at all by the plaintiff that the word dynamo was 
a word which he attached to bis machine or which anybody else at 
the time that he made his invention attached to his invention, or 
was a name which conveyed bis invention at all. He says certain 
in Prof. Silvanus Thompson's book, in which the word 
" dynamo " is used, are a libel upoa him, because defendant made 
use of the word dynamo as describing something other than his 
(plaintiffs) invention. Plaintiff says that is libellous. I 
utterly fail to find any libel in the sense of any attack 


upon his personal character. There is no libel of con. 
tempt or ridicule or anything of the sort. On the contrary, 
Prof. Silvanus Thompson says: — Wilde was the first to construct 
& machine really fitted for the purpose when he invented the 
principle of using a large dynamo, the field maynets of which were 
separately excited by currents from the small machine.” A libel in 
that senre is obviously non-existent. Then there is another thing 
which is known as а trade libel. That is to вау, во speaking of the 
goods of another person, which are, perhaps, inferior goods, as to 
convey that they are the goods of the person to whose goods a word 
has become attached. It seems to me on the plaintiff's own state- 
ment there is nothing of the sort in this case. He has no copy- 
right in the word dynamo. He did not invent the word dynamo 

The word dynamo does not express his machine, and I don't in the 
least understand in what sense he says that Prof. Thompson in 
using the word dynamo, for instance, in reference to Faraday, 
makes any attack upon the plaintiff, or raises any cause of action 

whatever. It seems to me with all due deference to the pleader to 
be pure nonsense. Then there is a second head in paragraph 7, 
so Mr. Moulton says, when he pleads contract. When you 

abbreviate and condense paragraph 7 it comes to this. Plaintitf 

complained of something. In the result defendant agreed to do 

something which plaintiff approved, and accordingly something 

happened. That is the whole of it. I can make nothing else out 
of paragraph 7. That is not contract. There isno consideration of 

any sort or kind. Of oourse a compromise as between parties will 

be consideration, and to support a compromise it is not necessary to 

show that the rights, or supposed rights, of terms which were com- 

promised were real righte. You may compromise something, although, 

in fact, there was nothing to dispute about, But there is nothing of 

that kind alleged here. It seems to me this plaintiff is endeavouring 

to say that the law is as it is not and it would be an evil day if it 

were so—that if one man makes a concession to another man for the 

sake of peace, the result is that there is a contract upon which the 

one can sue the other for specific performance or damage or some- 

thing else. There is, in my opinion, no contract alleged, and after 

reading this statement of claim, I can find no possible cause of 

action. I make an order striking out the statement of claim and 

dismissing the action with costs. 

Mr. MourLTON: I ask leave to appeal. On that second point 
certainly we can allege consideration. If the point was raised that 
there was no consideration we eould amend by alleging considera- 
tion. Legal proceedings had been threatened, and in consideration 
that they were dropped this arrangement was made. 

His LonpsHrP said Mr. Moulton might have leave to appeal, 
but he did not see why there should not be peace between the 
parties. 

Mr. Мооттон: Neither do I. 

His Гововнір: For that very reason I said at the outset that it 
appeared to me plaintiff made a valuable discovery, and defendant 
bad recognised and stated that the plaintiff had made a valuable 
discovery. I thought that statement would probably produce peace 
between the parties. Bat if you want leave to appeal I will give 
you leave. 

Mr. MourToN: I quite share your Lordship's feelings. Certainly 
I will do my best to make peace. 


Woop v. GBEVILLE. 


THIS was an electrical engineer's libel action, which came before 
the Lord Chief Justice and & special jury on Taesday and Wedues- 
day last. Plaintiff is a consulting electrical engineer and electrical 
contractor in Victoria Street, 8.W., and defendant is a solicitor. 
The alleged libel was contained in a letter sent by defendant to the 
owners of some premises in Holbora, where he occupied some 
rooms, respecting the wiring of the said premises as carried out by 
plaintiff. His Lordship made two attempts on Tuesday to bring 
the parties together, but without success at the time; on the 
following day, however, when the Court met counsel intimated that 
a settlement had been arrived at. Defendant would withdraw all 
the charges that had been made against the plaintiff aud pay the 
taxed costs of theaction. His Lordship said that the defendant had 
taken a right and gentlemanly course, but he would have ruled had 
the case gone further that the occasion was privileged, aud that 
the defendant was entitled to complain to his landlord; but it 
would have been for the jury to say whether in his letter he went 
too far in his references to the danger of the building, and to the 
way in which the work had been executed. He thought the 
defendant ought to pay the costs. 


Electricity in Gold Mining.—Speaking at the meeting 
of the Mysore Gold Mining Co. last week, Sir Charles Tennant, 
chairman of the company, spoke as follows respecting the employ- 
ment of electricity at the mines :—“ We are glad to tell you that 
the electrical power at the mines is proving most successful, and it 
will unquestionably be а great benefit and a great economy to the 
company. In the first place we find that we secure by this means 
greater uniformity of power in its application to the driving of the 
batteries; hence better duty is obtained, and we may expect as 
time goes on to be able to reduce the amount of machinery driven 
by steam power, thus lessening the consumption of coal, which, as 
you are aware, constitutes so important an item in our accounts." 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


Tue Royal Commission appointed to inquire into the means of 
locomotion and transit in London held its first sitting on Friday of 
last week at the Caxton Hall, Westminster. Sir David Barbour, the 
chairman, presided. А 

The first witness was Sir HERBERT JEKYLL, chief of the railway. 
department of the Board of Trade. He said he attended on behalf 
of that department to speak as to the present state of the law with 
regard to tramways and light railways. In the case of lines Jaid 
down in public roads, the powers of the Board of Trade were those 
conferred by the Tramways Act of 1870 and the Light Railways 
Act of 1896. Besides those powers there was also the procedure by 
private Bill in Parliament which was available for lines whether on 
the public roads or elsewhere. The Tramways Act applied to the 
whole of Great Britain, but not to Ireland. Tbe word tramway 
was not expressly defined in the Act. 
had led to any oenfusion between tramways and light railways, as 
they were now practically identical. A provisional order did not 
give power for the compulsory acquisition of land, but asa rule, tram- 
ways were laid along public roads, and did not need to acquire land. 
The Act did not authorise & local authority to work its own tram- 
ways, but that power could be, and was, generally given by a clause 
in the provisional order. 
was understood to be animal power. A local authority had power 
to purchase an undertaking at the end of 21 years at its then value. 

The CnHarBMAN asked if that meant its scrap-iron value, to wbich 
Sir Herbert replied '' yes.” | 

In answer to a further question, WrrNEss thought that it was a 
little hard on the promoters, and that a fairer way would be for the 
authority to buy it as a going concern. Continuing, witness 
explained the procedure under the Light Railways Act. An order 
issued by the Commissioners needed to be confirmed by the Board of 
Trade before it could become operative. As a rule, both local 
authorities and private promoters went to Parliament rather than to 
the Light Railway Commissioners, because Parliament could give 
what powers it thought fit, but in the other case the powers were 
strictly limited by the Act. The London County Council in pro- 
moting a tramway Bill in Parliament, had to get the consent of | the 
borough councils through whose areas the line would run. In the case 
of a private promoter, the L.0.0. bad au absolute power of veto. No 
doubt tramways bad not developed in London as in other countries, 
due no doubt to the differences between local authorities, and there 
were no through routes mainly owing to physical conditions. It 
was quite a common thing for rival tramway schemes in the same 
area to be before the different tribunals at the same time, and it led 
to embarrassment sometimes. If all schgmes were brought before 
one authority, there would be & much better chance of obtaining 
harmony. It was most desirable that there should be one authority 
to whom all such schemes would be submitted, aud they would be 
able to select and co-ordinate. It was hardly likely that Parlia- 
ment would hand over its powers in.such an important matter, but 
a tribunal framed on the lines of the Railway Commission might be 
appointed which should consider schemes and grant a certiticate. 
This certificate could be laid before Parliament, and if accepted by 
Parliament could go toa Joint Committee of both Houses to be 
eonsidered. This would greatly simplify the present procedure. 

In the course of crose-examination by various members of the 
Commission, WiTNESS said he thought local authorities on purchase 
of tramway undertakings should take goodwill into account, and 
treat the concern as a going concern. A tramway ania light rail- 
way were generally the same thing, but under the Tramways Act 
the period for the repayment of loans was limited to 30 years. 
There was no such limitation in the Light Railway Acte, but the 
Commission generally inserted & period in the order, which, how- 
ever, varied. There was nothing in the Acts to fix the number of 
cars which should run over a piece of tramiine, but the Board of 
Trade might interfere on the question of public safety. The Light 
Railway Commissioners had regard to existing lines in considering 
schemes, and many promoters proceeded by private Bill because of 
Sec. 9, which caused an order to be refused if acute competition were 
proved. Consequently the promoters felt they stood the chance of 
having to commence de novo. No doubt the right of veto given to 
the local authorities was to enable them to supply their own tram- 
way needs, and if local authorities used that veto for other pur- 
poses, there should be a right of appeal just as under the Electric 
Lighting Acte, which gave the Board of Trade the power to dis- 
pense with the assent of the local authority if that assent was im- 
properly withheld. It would be reasonable for the local autho- 
rities to have a representative on the tribunal he had suggested. In 
the case of the promotion of London railways the question of 
finance must always be dominant. He knew that it was stated 
before Lord Windsor's Committee by a member of the L. C. C. that 
promoters asking for powers to construct a tube railway in a lucra- 
tive route should be held under an obligation to carry the railway 
to a sparsely-populated district, so as to facilitate the housing of 
the working classes, but such a condition might make the scheme 
impracticable because the promoters could not get the money. He 
thought the tribunal might initiate a scheme for London locomo- 
tion, taking into account the present conditions. | 

Col. YonkE, Chief Inspector of Railways under the Board of 
Trade, said that in 1901 he visited Budapest in connection with the 
Ganz system, which was being installed on an Italian railway, and 
he was instructed to turn his attention to what was being done with 
regard to tramways and subways. He reported on the Paris shallow 
railway, and last year be visited New York and Boston, 
where they had dealt with the problem in a comprehensive 
way. In New York aad Boston the question was dealt 


He could not say that that. 


When no motive power was described, it - 


with by a Transit Commission, but there were no eompeting 
subways in either town, although there were competing lines 
on tbe surface and overhead. The subways were constructed at the 
cost of the municipalities, and then they were leased for working. 
His opinion was that in London it was desirable that some method 
should be devised for securing continuity of methods. They should 
first initiate a general scheme, and try and get it carried out. He 
thought a tribunal might be constituted, possessed of most of 
the powers vested in a Parliamentary Committee, and with juris- 
dietion similar to the Light Railway Commissioners, while the Board 
of Trade could continue to be responsible for inspection for the 
safety of the public. He had not considered the question of juris- 
diction where a portion of a railway was in London and part out. 
Something would have to be settled, but he saw no insuperable 
difficulty. His opinion was that tramways in narrow ttreets were no 
benefit to rapid locomotion. He considered a street was narrow when 
there was only room for a single line, and the difficulty was greater 
when they were unable to get 9 ft.6 in. clear from the curb. But 
the euitability of a street for a tramway also depended on the traffic 
in it. In London the streets were sufficiently wide, but the question 
arose as to the amount of traffic already existing in the streets. If 
there was much traffic in a street, a tramway might prove an 
obstruction, and in cities like Manchester, Glasgow, and other places 
they found a long procession of cars proceeding down a street, 
which caused an obstruction. In Boston they had subways in the 
congested districts down which the tramways went. That сопа be 
done to a limited extent in London, and, in fact, the L.C.C. were 
constructing a tramway subway in the new street from Holbora to 
the Strand. He was strongly opposed to tramway cats converging 
on to and collecting in the same street. With regard to the systems 
used, he considered that, in a city like London, the overhead trolley 
system, with its necessary safeguards, would be intolerable. The 
congestion in the streets of London was caused by the general 
volume of traffic, and the maltiplication of tramways was 
dangerous, inasmuch as it led to the rule of the road 
being disregarded. Unless they could get speed, it sppeared 
to him to be a waste of money to construct tramwaye, 
and in congested districts they should be carried underground. 
With regard to the centre of London, he did not think there was 
room for many more surface tramways than already existed. Where 
there were opportunities for rapid locomotion tramways were desir- 
able, and he thought: the Thames Embankment was most suitable 
for tramway p No doubt the existing railways in London 
could not carry their traffic. With regard to the tubes and subways, 
they could only have the effect of decreasing to a small extent 
omnibuses and cabs, because the tubes simply brought in the 
workers, who did not create the street congestion. The congestions 
were caused by the slow and fast traffic in the streets all mixed up 
together, and he did not think it practical to stop the heavy traffic 
between certain hours as it would add to the cost of cartage. Comiog 
to tube railways, witness advocated increasing the diameter of the 
tubes. Personally, he did not think there was room for many more 
tubes beyond those suggested, but one might be constructed from 
Hammersmith to Hyde Park Corner with a subway under Hyde 
Park. Preference should be given to schemes ing to the 
outeide districts, and they should be brought to the surface in the 
suburbs, and should be extended either as tramways or electric 
railways. There was no doubt, however, that the suburban lines 
of the big railways would be olectrified. After all howover, the 
need would still remain for wider streets and new thoroughfares. 
The Commission adjourned. 


SOUTH AFRICAN NOTES. 
[From осв SPECIAL CORRESPONDENT AT JOHANNESBURG. | 


Bloemfontein, O.R.C.—At a meeting of the T.C. last week а resolu- 
tion was moved to the effect that the time bad come to consider the 
question of the provision of electric tramways for the town, in view 
of the large amount of surplus power now available, and the subject 
will be thoroughly gone into at an early date. 

Bloemfontein Telegraphic Arrangements.—Arrangements have 
been made to give Bloemfontein station direct telegraphic com- 
munication with Capetown. Messages will pass as before, through 
Kimberley, but will go through the station instead of having to be 
re-transmitted. I¢ is intended, as soon as the nece material 
arrives, to re-build the lines throughout the Orange River Colony, 
thus securing a much improved service. Since the conclusion of 
the war nearly 2,000 miles of line have been laid throughout the 
Colony. 

Standerton, Transvaal.—The Health Board bas resolved to call 
for tenders for an electric lighting installation for the town. 

Klerksdorp, Transvaal.— It is proposed to institute a telephone 
service for the town. 

Maritzburg, Natal.—The С.С. has resolved, on the recommenda- 
tion of the Tramways Committee, to order six eight-wheeled single- 
deck cars. In accurdance with the consulting engineer’s recom- 
mendation, it was decided not to adopt the sliding bow method of 
transmitting current to the cars, but to utilise trolley wheels as in 
Durban. | 

Johannesburg Telegraph’ Department.—Mr. Taylor-Fox, chief of 
the local telegraph department, was entertained at a dinner and 
presented with an illuminated address by the members of the 
staff prior to his departure for Pretoria to assume contiol of the 
office there. Mr. Brown, the P.M.G., in a speech, said he thought 
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the publie did not quite understand the state in which the wires of | 


the departme^t were handed over to them. They had bad such 
things as 10 niles of copper wire, and then a few miles of barbed 
wire. He was not quite sure whether they did not have some 
cable hawser! Yct the public wondered why the telegrams did not 
go promptly! They were going to do their level best to give the 
best service in South Africa, and as good a service as there was 
in the world. 

Lourenço M irques.— Work for the tramways is being rapidly 
pushed on with, and already the poles are being deposited along 
the route. 

Johannesbu-3 Tramway and Lighting Scheme.—The Chamber of 
Trade has be: п discussing the Council's scheme. Its members are 


bd 


ir 


Tun SwiTCHBOABD AT THE NEW THEATRE. 


of opinion that the revenue has been greatly over-estimated in the 
report of Me»ars. Mordey & Dawbarn, of which an abstract appeared 
in the Erzc. Rev. for February 20th. After a conference between 
a sub-committee of the Tramway Committee and the Chambers of 
Trade and Commerce, it was decided to recommend the Tramway 
Committee to issue specifications simultaneously in London and 
Johannesbur’, and that tenders be called for both f.o.b. and 
delivery in Johannesburg. The following dates were also decided 
on:—That t: e dispatch of specification by mail to Jobannesburg 
for rails, tie-bars, pointe, &c., is to take place on March 27th next, 
and the issus to be made simultaneously in London and Johannes- 
burg on April 8th. The closing date for the receipt of tenders in 
London is May 26th, and the report on the tenders received is to 
be dispatched on June 5th. Instructions to place the order will 
be sent on July 6th for these items, and for the permanent way on 
August 31st. | 

The time allowed for the commencement of delivery of the rails, 
&c., is five months, and the time in which the permanent way is 
required to be completed is 14 months, The work із to be started 
on December 6th. 1903, and completed on December 318%, 1904. 

Umtata C.C.—Faurther details are just to hand with regard to this 
scheme, and it appears that the municipality proposes to utilise the 
power of the Umtata Falls, which are about 24 miles further down 
the river than the town, for the generation of electric current. For 
the water supply the water will be drawn from the river close to 
the town, which forms the north boundary of the township. This 
will most likely be done by means of electric pumps. The Council 
bas no fixed scheme, the competing contractors preparing their 
own plans, specifications, &c. | 

The Witwatersrand Mechanical Engineers’ Association.— The above 
Association is now discussin pers on “Central Power Stations 
for Gold Mines" Although this Aesociation is a purely mechanical 
one, in view of the enormous part electricity will play on the above 
subject in the fature, it has invited the electrical engineers of the 
Rand to join in the discussion, and some important papers are 
expected. They have recently finished a lengthy discussion on 
" Winding from Great Depths." 

Kimberley C C.—An amicable understanding has been arrived at 
between the Town Council and De Beers Co. with reference to the 
supply of electric light. 

The coopany will furnish current on tbe basis submitted at the 
. annual meeting last December, which, it will be remembered, was 
the offer to supply current at 6d. per unit, with a possible reduction 
to 54d. in the event of coal becoming cheaper. 


THEATRE INSTALLATION. 


— - 


WE recently had the pleasure of inspecting the electrical installation | 


at Sir Charles Wyndham's New Theatre, St. Martin's Lane, for 
which energy is supplied by the Charing Oross and Strand Elec- 
tricity Supply Corporation at 100 volts, the three-wire system being 
split outeide the theatre, so that there is never a difference of 
potential of 200 volts in any part of the house, 

Tha whole of the auditorium and stage are divided into two 


distinct and separate circuits, alternate points being on different 
circuits, which run separately back to the two main distribution 
boards, where they are connected through throw-over switches to 
two distinct services from the Charing Cross Co, one being from 
ordinary network, the other from the special theatre main, which 
is fed from separate plant. Should either supply fail, only one-half 
of the stage and auditorium is affected, and then only until the half 
that has failed is thrown over on to the other supply. 
There are, approximately, in the auditorium, 350 lights, and five 
outside doubie-carbon Brockie-Pell 10-ampere arc lamps. 
On the stage provision is made for over 1,000 lighte and 13 arc 
projectors. | 
The whole of the stage wiring is repeated four times over in 
white, amber, red and blue; every alternate 
point on the stage is arranged similarly to the 
auditorium, from different services. 

The arrangements for controlling the stage 
lighting have been specially designed for this 
theatre. The whole of the prompt side of the 
"flies" has been given up to the electrical 

ы plant. The main stage-board, the dimmer 
gear, the dimmers themselves, the arc lamp 
resistances, the controlling resistances for the 
ventilating fans being all situated thereon, 
so that the engineer-in-charge has never to 

: move from the fiy-rail during the performance 
should any hitch occur, an improvement on the 
usual method, where the dimmers are situated 
in fire-proof rooms some distance from the 
board, which is usually above the stage on а 
platform, the resistance room being under thé 
8 


tage. 

The board, which we illustrate, is capable 
of dealing with a current of 1,200 amperes, 
and is made in three sections (1) carrying 
the main throw-over switches and circuit 
fuses, (2) being & master panel for main 
controls, and (3) the panel carrying local 
switches with controlling gear for the 
resistances. 

The switches for the ooloured lights are designed in such a way 
that any single switch can be operated independently, or the whole 
line worked simultaneously by means of a connecting link. Any 
line vertically is the same point, that is to say, the first switch in 
each of the four horizontal lines will be the float, the second switch 
will be the proscenium, and so on. Horizontally, all switches in a 
line are the same colour, the first line being amber, the second 
white, the third red, and the fourth blue. Under each switch is a 
small band-wheel, controlling the dimmer of that particular circuit. 
All wheels of the same colour are capable of being locked by a 
simple and instantaneous moyement on to a common gear, so that 
they can be moved simultaneously by a common hand-wheel. A 
special feature is connection with these wheels is, that if any single 
wheel is locked on to the common wheel, any other wheel can be 
picked up after the first is started, and when the first wheel comes 
to its stop the main wheel can still be rotated until the second 
wheel is brought to its stop by means of an automatic releasing. 
arrangement, a unique feature in controlling gears. 

The dimmers are of the Lyons liquid resistance type, and 
mounted on insulating trays. — 

The lightiog of the dressing rooms bas been carried out on the 
double supply system, with throw-over switches similar to the other 
parte of the building. 

The whole of the wiring is in screwed welded steel conduit, and 
was carried out by the Brush Electrical Engineering Oo. Messrs. 
Edison & Swan manufactured the switchboard and gearing for the 
stage control The battens were manufactured by the General 
Electric Co., and are their special copper strip type, with porcelain 
insulators, The float is of special design, lamps being mounted on- 
the cover of two continuous cast-iron troughs, which carry the 
cables supplying them. The crystal fittings, including the main 
auditorium light, have been supplied by Messrs. Н. C. Osler, of 
Oxford Street. The whole of the work has been carried out to the 
designs and specifications and under the supervision of Mesers. 
Owen Lucas & Pyke, consulting engineers, 39, Victoria Street, 8.W. 
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CORRESPONDENCE, 


[A Nore то Oun CorrEsPoNDENTS.—We shall be glad 
if, when our readers wish to criticise or otherwise comment 
upon articles which have appeared in the Review, they will 
not delay sending in their communications, Too frequently 
it happens that important letters come to hand just as we are 
going to press with the following issue. Such letters have, 
therefore, to await publication until a fortnight after the 
criticised article appeared, and the correspondence drags along. 

Owing to the large amount of matter which has to be 
dealt with nowadays, and to our having to print much 
earlier than was formerly the case, we beg to intimate that 
all letters which are received after 10 a.m. on Wednesday 
morning will have to be held over until the next week’s 
issue. | | 
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If all others who, from time to time, send us news for 
publication will also bear in mind that everything should 
reach this office at the earliest, possible moment, they will 
greatly assist us.—Eps, ELEC. REv.] 


— 


Patents for Sale. | 


In No. 1,818 of the ELECTRICAL REVIEW of February 
27th we read the correspondence “ Patents for Sale." We 
beg to call your attention to our company, as we presume 
that in your country there are also many inventors who 
would wish to turn their foreign patents to profit. 

À Company for the Introduction of Inventions has been 
established under the co-operation of the Allgemeine Elec- 
tricitäts Gesellschaft, of Berlin, and the Profs. Riedler 
and Stumpf, of the Technical High School, and has for its 
object the introduction of inventions of all kinds of 
mechanical and electrical machinery. This institution will 
be of a great advantage, especially to English manufac- 
turers and inventors, for it is a well-known fact that the 
negotiation of patents in foreign countries is surrounded by 
many difficulties for want of the necessary relations, or 
because the patent agents commissioned with the exploita- 
tion of inventions have not the necessary interest in, or 
commercial appreciation of, the inventions. Of course, in a 
far more successful manner can inventions be turned to 
profit by a company who have business relations with the 
largest factories in the different branches of technics, and 
who derive their strength from making this business their 
Speciality. Patentees who would wish to exploit their 
patents in foreign countries should not fail to apply to the 
Company for the Introduction of Inventions— 


Gesellschaft zur Einführung von Erfindungen 
m. b. H., 22, Schiffbauerdamm, Berlin, N.W. 6. 


Berlin, N.W., March 14th, 1908. 


Municipal Electricity Stations. 


Referring to your article in last week's issue upon Sir 
Henry Fowler's Parliamentary return, and to your criticisms 
on the finances of municipal undertakings, I think it only 
fair to the municipal authorities that, you should admit their 
low construction costa, which are about 15 per cent. below 
those of the companies for a given station capacity and 
number of lights. Their average costs also are less. 

The majority of the municipal stations which are not 
covering expenses are comparatively new, and if they would 
overcome their weakness to supply cheap road lighting, they 
would soon set their finances straight. 

As to the question of providing a depreciation and 
antiquation fund, I think che effect of neglecting this wise 
provision would fall far more seriously on the stockholders 
of a public company than upon ratepayers ; for in 25 years 
the municipal stations will be fully paid for, and if electric 
light in its present form is no longer needed, no one would 
be ruined by the sale of the works at old metal value. 


David Stevenson. 
Westminster, March 16th, 1908. 


Falling Trolley Lines. 


Considering the number of pus taken out or applied 
for, all purporting to lessen the dangers from live trolley 
lines falling upon the streets and roadway, it is rather 
gurprising to find the majority of overhead systems still com- 
pelled to rely on a mazimum load cut-out for this purpose, 
This switch must act before the power is cut off the broken 
or faulty section, which means (unless under favourable con- 
ditions of load) a very heavy short circuit current before the 
switch opens. 

We are daily informed by some lucky individual, who has 
been fortunate in discovering the startling fact, that this is 
the age of labour- and life-saving devices and that automatic 
machinery has reached a state of perfection. Why, then, is it 
80 difficult to devise a reliable system of automatic switches 
that depend for their action, not upon an overload or short 
circuit current, but upon the discontinuity of the line? I 


have read with interest the description of a switch designed 
to be fitted in the line which is actuated by the weight of 
the falling trolley, but do not consider the hrak a safe or 
reliable one. Is it not possible to fix switches in the power 
station or at feeding points, designed to cut the power off 
immediately a break occurs in the continuity of the section 
fed from that point, such switches to be installed in con- 
junction with maximum breakers? For instance, suppose 
P in the accompanying diagram is a feeding point eupply- 
ing power to a sectjon of the overhead line L, and p another 
point connected through a distributor p anl supplying 
section /; r r are section insulators. 
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A small shunt lead s is drawn in along with distributor p, 
or it may be an insulated wire stranded with the distributor 
and connected to the line L as shown at п, In series with 
this lead a high resistance energising coil c is connected and 
operates automatic switch B, Whenever a break occurs in 
section L the magnetising current in coil C ceases and switch 
B opens in the usual way. Probably this or a somewhat 
similar arrangement has already been tried und found 
deficient or too expensive. In wet or snowy weather surface 
leakage at section insulators would tend to marr its relia- 
bility, but this could be overcome. I would like, through 
this column, to obtain information upon the best method at 
present in use Maximum load cut-outs bave the dis- 
advantage of creating miniature thunderstorms ur a display 
of fireworks before the wiry and elusive de-watts are sub- 
dued, the result being alarming reports from eye witnesses 
who have been unable io see on account of ihe blinding 
flashes and peculiar contortions of the charging 1 onster. In 
fact, there are still a few living heroes who have boldly (after 
the fireworks had subsided) placed it upon tne rail and 
saturated the earth with its life blood. 

Truly a savage proceeding in this age of intellectual 
refinement. 


Partickhill, February 10th, 1908. 


J. C. Stewart. 


Electro-Metallurgical Problems. 


In reply to Dr. Steinhart's remarks in your last week's 
issue upon my artide ‘on “ Electro-Metallurgical Problems," 
I would point out that the manufacture of ferro-chrome and 
ferro-manganese by the Stassano process was given simply 
as an instance of the electrical production of these alloys ; 
it was, perhaps, unfortunate that a more fully-developed pro- 
cess was not chosen as an illustration. Tungsten powder, 
produced non-electrically (which I was not aware had a large 
application in this form), can, I believe, be fused together to 
a coherent mass in the electric furnace without carbon, in 
which case, of course, no carbide is formed ; but this, how- 
ever, is not the idea I originally intended to convey. With 
regard to the skinning of tin scrap and the deposition of tin 
from alkaline solution, my remarks were, perhaps, based 
somewhat upon personal experience, and I have to thank ` 
your correspondent for pointing out tial they were mis- 
leading with regard to this and the tungsten industries, 


Alec A. Beadle. 


Electrically Operated Printing Machinery, 


With reference to the correspondence which appeared in 
your issue of the 27th ult., we have delayed our reply to 
Mr. Eck's letter pending an opportunity of muking some 
actual tests, which has now been afforded us by the courtesy 
of Measrs. Lloyd. 

We are pleased to note that generally we are in accord 
with Mr. Eck as to the main advantages of the “ Ward- 
Leonard” system, but we are not in accord with him as to 
the efficiencies, In the first place, we would suggest to him 
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that an error has crept into his calculations of the efficiency 
of the “ Ward-Leonard " system opposite the 75 per cent. 
and 90 per cent. speeds. Further, we were not able to agree 
with Mr. Eck that the speed at which Messrs. Lloyd's press 
was principally run was 90 per cent. Consequently, we had 
& Vulcan recording instrument put in circuit with the ma- 
chine to ascertain the speed at every instant of the whole 
night's run. From this we find that by far the larger pro- 
portion of the run took place at 80 per cent. of full speed, 
whilst the speed never reached anything like Mr. Eck's 
figure, 90 per cent.; in fact, the maximum recorded was 
only 82 per cent. The length of the charts giving the 
readings of the recording instruments is 20 ft., so that we 
fear you would have difficulty in reproducing them, but they 
are at your service if you wish to inspect them. 

This fact, of course, has a very important bearing on the 
efficiency of the system, inasmuch as at the 80 per cent. 
speed with the ordinary rheostat control, there would be 
20 per cent. of the whole energy wasted in resistance, 
whereas, according to our teste, the efficiency of the “ Ward- 
Leonard system is 84:2 per cent., and of “ Electra's," 
according to Mr. Eck's figures—it lies between 68:5 and 
72 per cent. Thus, under the conditions at Messrs. Lloyd’s, 
the efficiency of the Ward-Leonard" is 4'2 per cent. 


better than the rheostat control, and about 14 per cent. 


better than ** Electra's."' 

We believe it will be found that the testa which we have 
made at Messrs. Lloyd’s represent fair average practice; 
as we have already pointed out, it is our experience that in 
the case of large printing machines, it is always desirable to 
have some margin of speed, while it is customary to run— 
generally spcaking—well below the maximum speed. 

Mr. Eck says that, since this system was put on order for 
Messrs. Lloyd, viz., two years ago, he believes there are now 
97 055 systems available, and asks for results of the Holmes- 
Clatworthy and Bullock systems. These systems have been 
in use, as we understand it, considerably longer than two 
years, and we shall be interested to know what is the 
improved system which Mr. Eck refers to. 


Geipel & Lange. 


Earthing Device for Overhead Wires. 


Under the heading “ Notes on Management of Tramway 
Undertakings ° which appeared in your last issue, Mr. 
Wordingham refers to an earthing device for overhead wires. 
He evidently has not seen the device in operation ; therefore 
his theory of what would happen when the glass was broken 
is chimerical. 

On several occasions at St. Helens the glass of one of 
these devices, fixed on our tramway system, has been broken 
by a walking stick or a truncheon, and, without the slightest 


flash, has effectually cut off the section feeder, supplying . 


900 to 400 amperes. 

I shall be pleased to demonstrate the fact at any time to 
any gentleman interested in tramway matters, notwithstand- 
ing the evil results prophesied by Mr. Wordingham. 


E. M. Hollingsworth. 
St. Helens, March 16th, 1908. 


Wiring of Buildings. 


The letter from your correspondent Inspector“ in this 
week's issueis both interesting and amusing. Interesting as 
regards the tests he obtained on the job with the splendidly 
finished main switch, &c., and amusing as to the recom- 
mendations he gave to a supposed foreman, matters which 
surely are well known by everyone having anything at all to 
do with installation work, and which are always carried out 
by everyone except the jerry wireman. Опе point I would 
like to ask, Where is it customary for an inspector of a 
supply company (as I presume your correspondent is) to 
make these recommendations, to disconnect the main switch, 
and to test each circuit separately? I have had dealings 
with several supply companies in various parts of the 
country, and have never heard of it before, but I have 
always been careful that the test has been as stipulated in 
the wiring rules before asking the inspector to eome in, and 
may be that is the reason. I cannot but think that if 


inspectors do as much as your correspondent did, they will 
earn the 10s. 6d. about which several of your correspondents 
have complained. 

As regards the test under notice, “ Inspector" seems to 
think that the leakage was in a great measure due to the 
slate, but I would point out that, although slate is a 
big sinner in this respect, it does not show itself unless 
faulty circuits are connected to it. Of course, this only 
refers to leakage to earth; leakage between poles depends as 
regards the slate on the distance dividing the poles, I will 
give you a саве that occurred with me two years ago. Test- 
ing at a distribution board consisting of eight 10a. circuits, 
I obtained a very bad test. I therefore took out the fuses, 
and obtained something like the following:—84, 7:00, © 
500, 4°00, 1°50, 750, 20, 103. I then disconnect:d 
the 20 and 10 from the board, and obtained nearly three 
times the amount on the next two circuits and an increase 
on the remainder, clearly showing what I stated above; the 
leakage from the faulty circuits through the slate had 
brought down all the others, those nearest being most 
affected. * Inspector" says, do not use slate; if not, what 
then ? 

H. B. Bingham. 
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Electrical Wares Exported. 


Wix zunme Maz. 18TH, 1902. WII DMG Mar. 1771, 1903. 
Adelaide. Teleph. cable. Value T Adelaide. Teleg. cable Value £89,400 
ee LE J * 5 ee ee ee 63 


Alexandria .. Alexandria .. 
Amsterdam 25 Б .. 130 Amsterdam.. wh T . 121 
Barcelona .. . - .. 17 Antwerp 2] 
Beira. Teleg. mat. - . . 2,229 Bombay  .. T а .. 315 
Bombay 458 „ Teleg. cable  .. 101 
Bremen А = .. 125 Brisbane os A „ 761 
Buenos Ayres. Teleg. mat. t0 , Buenos Ayres as за .. 148 
Caloutta  .. ЕС $5 150 1 Teleg. mat. 1,428 
Саре Town.. .. .. «. 40 | Calemdáa .. . 25 1,000 
Christchurch - 4 . 21 | Саре Town nS 25 . 701 
Colombo oe ve s ee 90 | ,9 Teleg mat. @e 2,080 
Constantinople. s oe 28 | Chinde. Teleg. apparatus. 410 
Copenhagen. Teleg. wire. 107 Durban 4 Es os А 209 
Durban ... .. .. .. 241 „ Teleg. mat. . 1,926 
East London oo 5 21 Cast London T a . 1,153 
Fremantle .. T T .. D, ” Teleg. mat. 625 
; Teleph. mat. . 278 , Gibraltar Ws T 254 
Gibraltar А ee sa . . 250 Hamburg © ae s 37 
Halifax РЭ bs we aa 85 ' » Teleg. cable.. .. 100 
Hong Kong.. T es es 192 Karachi "S 6 s s 39 
Melbourne .. АГ ee „ 461 Labuan a id vi „% 1239 
Nagasaki .. е TJ . 290 | Melbourne. Teleg. mat...  .. 92,102 
Otago.. we we T .. 120 Otago es vs > „ ЗИ 
Paris .. 80 | Paris. Elec. broughham. 300 
Perth.. oe ee ee ee 890 | Perth .. es eo ees oe 186 
Port Elizabeth .. ..  .. 21 | Singapore. Teleg. mat. 116,640 
Shanghai .. và js г 48 . Vi oe - .. 335 
ВА Teleg. wire. 119 | ellington .. is m vs 15 
Sydney me P vs 729 | Yokohama .. гв T e SHY 

ii Teleg. wire 1,890 
Wellington .. ais 425 . 

Total T £9,275 . Total £215,536 


Foreign Goods Transhipped. 


Genoa. Elec. goods .. Value £25 
Gothenburg. Elec. apparatus.. 26 


— 


| Total .. .. 250 

New Change-Speed Gear.— Messrs. The Langdon-Davies 
Motor Co., Ltd., are introducing a perfected arrangement of their 
change-speed gear for motor-cars. It will be remembered that this 
company had on view at the Crystal Palace Show a gear in which 
the wheels were always in mesh and were respectively locked to the 
shaft by means of a sliding key pushed outward by a spring, 


enabling any change to be made from the lowest to the highest speed 
without engaging intermediate gears. The latest and most impor- 
tant addition consists in a second or locking key sliding under the 
original key and giving а positive action. In the diagram will be 
seen the lower or bevel shaft with the gear wheels keyed on and 
engaging with their respective fellows on the sprocket shaft. The 
latter wheels are bored slightly larger than the sprocket shaft and 
run clear of it on gun-metal floating collars with the objec. of pre- 
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venting any abrasive action between the edges ot the keyways inthe - 


shaft aud wheel after wear has taken place. А deep slot is cut in 
the sprocket shaft, which is of extra large size. Ia this slot 
the two keys slide, one above another, the upper one having a spring 
catch of large size, and easily-accessible and renewable, which rises, 
engaging with the slot in the particular wheel under which it is 
placed. The second, or under-locking key, when pushed in, supports 
the catch in position aud precludes the possibility of any accidental 
slipping out, which, on those cars fitted with purely spring catches, 
has frequently given rise to awkward situations. The catch is shown 
in gear with the low-speed wheel in the diagram. Tae two keys 
are worked by collars sliding on the sprocket shaft, the motion of 
the collars being controlled through flexible connections by a single 
handle, which is turned to operate the catch and pushed down to 
lock the gear. The gear, which runs in oil, gives speeds of 34, 7, 
12 and 18 miles per hour with a normal engine speed of 800 revo- 
lutions per minute. A striking feature of the gear is its simple 
construction, and the speed with which it can be pulled to pieces 
and re-erected. 


The Staunton Speed Indicator.—We have received 
from Messrs. Staunton & Co., of Excelsior Works, Bethnal Green, E, 
a circular describing а new typeof speed indicator for motor and tram- 
cars. It is operated from a self-contained gear on the hub of one of ths 
front wheels in the case of a motor-car, through a length of flexible 
steel shafting, and will indicate the total number of miles travelled, 
rate of speed, up to 3) or 60 miles per hour, register automatically 
the maximum speed travelled during each 110 yards, or further 
distance, and can be arranged to record the highest speed reached 
at any one time. It is a handy little instrument, although we fancy 
the majority of motorists will, in the present state of the law relating 
to speeds, prefer the omission of the latter indication. 


Belliss Engines.—Among the contracts which have 
been booked recently by Messrs. Belliss & Morcom, Ltd., are the 
following :— 

Glossop (Messre. Ed mundson's Electricity Supply Corporation, 
Ltd.).— Опе 70-н.р. engine for coupling direct to a Parker dynamo. 

Caterham (Messrs. Edmundson’s Corporation).—Two 70-н.р. 
engines for coupling direct to a G.E.C. (1900) dynamo. 

Tokio.—Two 50-8 P. engines for driving Brash dynamos. 

Christchurch, N.Z.—One 180-8 P. engine for coupling direct to а 
Parker dynamo. 

Larne Electric Light Works (Co. Antrim).—One 110-н.р. engine 
for direct coupliag toa B.T.H. alternator. 

Gibraltar.— One 250-Kw. and two 150-K w. engines direct-coupled 
to alternator and dynamos; also boilers, condensing plant, and 
accessories complete. 


Blast Furnace Gas,—It is satisfactory to note that 
British ironmasters are waking up to the value of the possible 
results in economy, convenience and safety, obtainable from the 
rational use of their blast furnace gases. The Blast Furnace Power 
Syndicate, Ltd. has received amongst other important 
instructions an order for a Thwaite-Gardner blast-furnace gas- 
treatment plant, for the Yorkshire Iron Co., Ltd., to deal with over 
2 million cb. ft. of gas per day, which is to be utilised for supplying 
a gas-driven blowing engine. 


Foreign Electrical Imports,—Returns just issued show 
that the value of the foreign electrical goods and apparatus (not 
including electrical machinery) imported into this country during 
the past month amounted to only £50,258, as compared with 
£52,777 in the preceding month, and £54,516 in February, 1902. 
For the two months ending with February last, the returns show 
a total of only £103,035, as against £117,820 in the corresponding 
two months of 1902, 


Auction Sale.—Messrs. P. Huddleston & Co. will cell by 
auction on 26th inst. at 12 o'clock, at 16, Long Millgate, Man- 
chester, a quantity of electrical plant, comprising cables, motors, 
motor starters, switches, switchboards, arc and incandescent lamps, 
voltmeters, ammeters, telephones, &c., &c.; also some brass and 
copper fittings, &c. See our advertisement pages to-day. 


For Sale,—The Dublin Corporation wants offers for 
four water-tube and two dry-back marine boilers; alternators, 
dynamos, transformers, meters, &c.; also for five motor lorries. See 
our advertisement pages to-day. 


Walsall Tramways.—“ Phono-Electric” trolley wire 
is being supplied for the Walsall Corporation tramways by Mr. 
F. Z. Maguire, of Warwick Court, W.C. 


Rosling & Fynn, Ltd.—A statement of affairs has been 
issued by Mr. W. M. Gray, accountant, of Bradford, the liquidator 
of Rosling & Fynn, Ltd., electrical engineers, Trafalgar Works, 
Thornbury, Bradford. The statement sbows that he has sold the 
plant, stock-in-trade, and freehold works at Thornbury for £13,100. 
The book debts of £1,479 are estimated to produce £925, giving total 
assets of £14,025. "To set against this are debentures for £11,380, 
leaving a balance of £2,645, or, less claims for rates, apprentices’ 
premiums, &c. (£411), £2,233. There are unsecured creditors for 
£5,182, to meet whose claims the trustees will thus have £2,233, 
leaving a deficiency of £2,948. As the unsecured creditors will not 
receive payment of their claims in full, there will be no surplus 
assets for divieion amongst the shareholders of the company. The 
estimated balance of assets, £2,233, will be divided amongst the un- 


sve creditors after payment of the expenses of liquidating the 
estate, 


Fire Prevention.—The British Uralite Co., of London, 
bas received an order from the London Hospital to replace match- 
boarding with uralite in the wards, to minimise the risk of fire. 


New Lathe.—Messrs. Selig, Sonnenthal & Co., of 85, 
Queen Victoria Street, E.C., are bringing out a new patent 
Universal Monitor Brassfinishers’ Lathe,” for which many 
advantages are claimed. The headstock is fitted with a circular 
disc carrying four copy screws of different pitches, anyone of which 
can be instantly brought into operation; a set of corresponding 
dies is similarly fixed on a turret, and the chasing slide carries a 
turret fitted with four chasing tools, so that all the different threads 
S be cut one after the other, with great rapidity, either right or 
eft hand. 


Standard Motor Construction.— The design of the 


small motor for industrial purposes bas, during the last few yeara, 
assumed a premier position in the electrical manufacturer's some- 
what varied field of employment. If anything, this section of elec- 
trical work had been neglected, at any rate as far as systematic pro- 
duction was concerned. The many inducements, however, which con- 
venient and cleanly motive power, coupled with decreasing charges 
for energy, row hold out to the small power user, have emphasised the 
growing need for up-to-date motor manufacturers, who are prepared 
to devote their whole attention to this branch. In this connection it 
is interesting to note that the Rhodes Electrical Manufacturing Co, 
of 70 and 71, Bishorsgate Street Within, E.C., are devoting their 
time and energy solely to the production of motors in sizes varying 
from 1 to 40 m P. inclusive. Their up-to-date knowledge of this class 
of- work was obtained from over the “herring pond." Their plant 
and tools are specially adapted for their work, and as a result of the 
specialised system of manufacture which is adopted, the men become 
expeit in their individualspheres of labour and a high quality of work 
results, The firm anticipate no difficulty in producing machines of 
any speed, voltage and size, coming within their range of sizes, 
in from 7 to 10 days, and they are in a position to deliver imme- 
diately from stock any standard machine. Special attention hea 
been bestowed on their design, and has resulted in a machine 
possessing marked commercial characteristics, among them being 
simplicity, rigidity, standardisation, and efficiency. The armature 
is built up of former-wound coils on a laminated toothed core. 
The coils are firmly secured in position by steel bands, and any 
individual coil can be removed or replaced with ease. The commt-, 
tator is composed of best hard drawn copper segmenta, insulated 
with pure mica and assembled under hydraulic pressure to ensure 
absolute solidity. The frame, which also forms the magnet yoke, is 
of high permeability iron or steel, and the pole cores—circular in 
shape—are of annealed wrought-iron, or high permeability steel, 
fitted with extended laminated pole tips, encircling a large propor- 
tion of the armature surface. The field coils are also former-wound, 
and the bearings, which are of solid gun metal, and the brush gear 
are of up-to-date design. It is interesting to note that the makers 


R. E. Мотов FITTED wits SPEED REDUCTION GEAR. 


have succeeded in eliminating the humming sound usually emitted 
by motors and other electrical machinery when running. The motors 
are thoroughly tested, both for full and overload running, over 
a considerable period, and for insulation, a high pressure test of 
2,500 volts being given between the windings and frame. The 
standard voltages аге 115, 230, and 500 volts, and the standar! speed 
reductions 6 to 1, 5to 1, 4 to 1, and 3 to 1. The works are situated 
at City Electrical Works, Bradford; all business inquiries are dealt 
with in Loudon. Leeds agents have been appointed in Messrs. 
Beanland, Perkin & Co. 


Catalogues and Lists.— The LARHMETER ELECTRICAL 
Co. Lrp., have sent us an illustrated pamphlet of polyphase 
asynchronous motors manufactured at their Frankfort works. 

A list of Panel wall sockets has come to hand from Mxssns. 
Davies, Kent & Stewart, of Berners Street, W. 
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Some capital catalogues have been sent to us by the FAIRBANKS 
Co., of City Road, E.C., dealing respectively with the Skinner 
chucks, the Reed pipe-fitters’ tools, and the Fairbanks power 
hammer. 

A little booklet has reached us from the NATIONAL FIL Co., of 
America, whose British depót is at Leeds. It gives some Facts 
about re-cut Files.” 

Messrs. SIEMENS Bros. & Co. have brought ovt a list containing 
a large number of interesting and well-executed illustrations of 
electric rock drills. The electric percussion drill and the electric 
rotary drill are both described, their advantages recited, and their 
applications in a Carnarvon and several Continental mines are shown. 
The multiple percussion drill is also detailed, and at the end of the 
book a table showing the relative efficiency of the electric drills in 
comparison with hand and pneumatic drills is given. 

Messrs. ART FrTTINGS, Lrp., who, it will be remembered, 
recently opened extensive showrooms at 112, Victoria Street, S. W., 
where artistic metal work and electric light fittings could be seen in 
rooms decorated in the styles of different periods, have issued a 
catalogue of designs with aview to showing the nature of the 
work which is executed by their skilled craftsmen. Section “A” 
gives some very pleasing English designs of hall and bracket 
lanterns, electroliers, standards, &c., reproduced from old models 
made in wrought-iron and finished bright to obtain the effect of old 
armour, or in dead black, beaten copper, beaten brass, or oxidised 
silver; Section “В” is devoted to French designs of candelabra 
and ceiling fittings; Section “ C" shows Flemish designa. 

Merssrs. LAURENCE, Scorr & Co., LTD., have brought out a 
number of well set out lists, so bound together as to allow of 
additions being easily made, in which they illustrate and describe 
their Norwich " type four-pole semi-enclosed motors for voltages 
ranging from 110 to 500 volts. No pains have been spared in the 
arrangement of data in tabvlated form to enable one to see at a 
glance the code word, B. H. P., speed, price of motor and details, 
weight and measurements for sbipping, list of spares and prices 
therefor, &c. 

The GENERAL. ELECTRIC Co., LTD., have just issued Section “Т” 
of their catalogue, dealing with traction supplies, '"Samsohm" 
bolts, strains and insulatora, the well-known Wood patent section 
insulators, trolley heads, standards, safety devices, and track cleaners. 


. Io their standard hangers and ears the G.E.C. have endeavoured to 


obtain maximum strength without unnecessary weight of 
material. They have prepared tables of carbon brushes and gears 
for motor equipments, and amoog the other details given in the 
list are Jinesman’s tools, car heaters, foot gongs, waterproof trolley 
cord, car lighting and bell accessories, Robertson lamps and their 
well-known Traction telephones. The list makes а good 
collection of tramway details. 

We have received from Messrs. THE SIMPLEX STEEL CONDUIT 
Co., LTD., a copy of their fifth annual catalogue, which, it will be 
noticed, has been modified in shape for the greater convenience of 
users as a pocket-book. The list contains exhaustive information 
on the well-known wiring system adopted by this firm, and among 
the many interesting features we may mention their “screw” 
socket system for obtaining a watertight and mechanically- 
continuous arrangement, patent spring lids for small-size inspection 
fittings, dispensing with the previous arrangement of two or more 
screws, porcelain interiors for use in standard junction boxes, 
electroliers and brackets, ёс. The book aleo contains copious 
wiring notes, diagrams and instructions, which will be of con- 
siderable utility to contractors using this type of construction. 

Messrs. BANDEBS, REHDERS & Co., of 108, Fenchurch Street, 
E.C., bave sent us a neat little book giving full particulars of the 
Pfluger stationary accumulators, tbeir construction, capacity, weight, 
&c. The batteries are made by tbe Pfluger Accumulator Works, 
Ltd. Full details are given of cells in glass boxes and in lead-lined 
wooden boxes, prices being stated, and there are comments on 
mounting, management, &c., with many diagrams and other illus- 
trations. 

A circular of Maxim’s” н.у. tumbler switches and other acces- 
sories, also incandescent lamps, has been sent in by the Sin Hi1BAM 
Maxim ELECTRICAL AND ENGINEERING Co. 


Bermondsey Are Lighting.—Messrs. Crompton & Co., 
Ltd., who are the contractors for the arc light extensions recently 
adopted, have accepted the tender of Messrs. Rowland Carr & Co. 
for the whole of the arc lamp pillars, C.I. switch pillars, and special 
wall brackets required. The same firm carried out for Messrs. 
Crompton the sub-contract for the pillars required on the original 
arc lighting scheme. 


Books Received.— Science Abstracts.” February 25tb, 
1903. London: The Feilden Publishing Co., Ltd. 1s. 6d. 

“Technology Quarterly." December, 1902. Boston, U. S A.: 
Massachusetts Institute of Technology. 

" Conductors for Electrical Distribution; Their Materials and 
Manufacture," by F. A.C. Perrine. London: Crosby Lockwood 
and Son. 1903. 20s. net. 

" Byndicat Professionnel des Usines d'Electricité : Annuaire 1903." 
Paris: Siege Social. 

“ Street's Newspaper Directory for 1903." London: The British, 
Foreign and Colonial Advertising Offices. 38. 6d. 

“A Lecture on Producer Gas and its Application to Industry," 
by H. A. Humphrey. London: Commercial Education Department 
of the London Chamber of Commerce. 6d. net. 


Rhyl.—An electrical exhibition was held here last week 


under the auspices of the U.D.C. Mr. E. H. Wright, the Council’s 
electrical engineer, was mainly responsible for the arrangements, 
and an interesting collection of exhibits was brought together. 


Bankruptcy Proceedings.—The failure of Wm. Peter 
Durtnall, electrical engineer, &c., 85, Finsbury Pavement, E.C., and 
Caversham Road, Reading, came before Mr. Justice Wright on 
Monday in the King's Bench Division, on an application by Mr. 
E. Н. Hawkins, the trustee under the bankruptcy, for an order to 
be made upon Mr. Percy Macon, the trustee under a deed of 
assignment, to pay over to the applicant the sum of £166 12s. 9d. 
received under the deed. The objection of Mr. Mason to pay 
it over was that he had spent the money upon a contract 
entered into by the bankrupt with Messrs. Wyman & Co., Ltd., 
for the installation of the electric light at their Reading factory. 
After some discussion between the learned counsel, his Lordship 
made an order for the respondent to hand over £154 13s. 9d. to 
the applicant, and gave the former leave to carry on the action 
against Messrs. Wyman in the name of the trustee under the bank- 
ruptcy. The consideration of the costs was postponed until the 
action had been heard, but it was intimated that the bankruptcy 
trustee's costs could be taken out of the estate. 

The creditors of Allan John Lawson, described as of Artillery 
Mansione, Victoria Street, Wostminster, met on Monday at the 
London Bankruptcy Court before Mr. G. W. Chapman, Official . 
Receiver. It appeared that the receiving order was made on 
February 25th upon a creditor's petition, the act of bankruptcy 
cited being non-compliance with the requirements of a bankruptcy 
notice. The debtor is stated (о be the chief executive engineer of 
the British Electric Traction Co. There was no quorum of creditors 

resent, and the case being one of summary administration, it was 
eft in the bands of the Official Receiver to be wound up in the 
usual course of bankruptcy. The public examination of the debtor 
is fixed for April 3rd. 


Dissolutions and Liquidations.—In the Chancery 
Division last Friday, a Mr. Johnson applied for the appointment of 
а receiver and manager of the Fleetwood and District Electric 
Light and Power Co., Ltd. Mr. Cann, for the plaintiff, eaid his 
client was the registered holder of £6,350 first debenture stock. 
The company had written to say they could not afford to appear on 
the motion, but counsel represented the trustees of the debenture 
deed, and assented to the application, but suggested that the gentle- 
man proposed to be appointed should reside in the locality of 
Fleetwood. The case was urgent, as interest had been due to the 
plaintiff since last July, and a creditor of the company would be in 
a position on the following Wednesday to issue execution. He (Mr. 
Cann) asked that the gentleman named in the notice of motion, wto 
resided in London, might be appointed at once to save delay. The 
notice of motion aeked for the appointment cf a receiver and 
manager of the company’s undertaking, but there might be a diffi- 
culty as regarded a manager, becaute the company carried on a 
statutory electrical undertaking. Plaintiff was, however, clearly 
entitled to a receiver. All the facts were proved in the affidavite. 
No opposition being offered, Mr. Justice Joyce made the usual order 
for the appointment of a receiver, and gave liberty for the 
gentleman so appointed to act at once, the plaintiff undertaking to 
be responsible for } is receipts until security was given. 

Claime against Mesers. Glen & Co., electrical engineers, Sadler 
Street, Durbam, must be sent forthwith to Messrs. Cbambers and 
Brown, of 40, Sadler Street, Durbam. 

Notice is given of a first and final dividend of 1s. 112d. in 
the £ in the care of the Meyra Electric Co., of York Road, 
King's Cross. 

Tbe Woolwich District Electric Light Co. is winding up 
voluntarily. 

Firet meetings of creditors and contributories of tbe new Im- 
perial Electric Lamp Co. are to be held at Carey Street, W.C., 
on March 24th. 

Thestatutory meeting of the creditore and sbarebolders of Hands, 
Ltd., were held on Wednesday at the London Bankruptcy 
Buildings before Mr. Winearls, Assistant Receiver. Having dealt 
with the proofs, the chairman reported that the company was 
formed in March, 1900, to take over three businesses of gas and 
electric light fittings manufacturers and merchants, carried on 
respectively by Mr. A. C. Hands, at Garlick Hill, Hatchet Court 
and Snow Hill, E. C., by Messrs. W. T. Burbey & Co., at Hatton 
Garden, and by Mr. Harold Davis, at Stafford Street, Birmingham. 
The nominal capital was £50,0C0 divided into 10,000 preference and 
40,000 ordinary sbares, and tbe purchase price was fixed at £34,0CO0 
in ordinary shares by the vendors, no valuation being made on 
behalfof the company. Mr. Hands's business was ccmmenced by 
him in 1892 with & capital of £120, and he bad stated that he con- 
sidered it worth £10,000 when he sold it to the company. He alto 
bad an interest in the other two businesses, and estimated the 
total turnover of tbe three at about £20,000 per annum, of which 
between £2,000 and £3,000 was net profit. Accounts had been 
prepared setting forth the pcsition at the date of the company's 
formation, from which it appeared that the targible assets acquired, 
were of the value of £11,677, во tbat the goodwill was taken at 
£22,323. А prospectus inviting subscriptions for 10, C00 preference 
shares was issued in October, 1900, and 1,415 shares were allotted for 
casb, they being chiefly taken by the directors and theirfriends. Mr. 
A. C. Hands acted as managing director at a salary of £1,000 a year, 
but this was reduced after the first year to £650, and between £500 
and £600 was owing to him in respect thereof. On March 23rd, 1900, 
£10,000 44 per cent. first mortgage debentures were issued to 
provide working capital, the Law and Quarantee Trust Society 
being appointed trustees for the debenture holders. Mr. T. R. 
Ronald was appointed agent for the trustees in March, 1902, and was 
through Mr. William Plender (Deloitte, Dever & Co.) now realising 
the assets. He carried on the business until February 1st last, with a 
view to Mr. Hands introducing fresh capital to enable the company to 
pay off the debentures. Mr. Plender had disposed of the Birming- 
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ham business for £1,500. Mr. Hands attributed the failure of the 
company solely to the Law Guarantee and Trust Society taking 
possession umder the debentures, and he had asserted that when 
that step was taken in September, 1902, the assets were more than 
sufficient te pay all the creditors in full. According to the accounts 
as at that date prepared, the assets were valued at £12,992, and 
were suhject to debenture claims £10,194, and preference claims 
£288, which left & balance of £2,517 (subject to realisation) to 
meet unsecured debts of £6,736. The account with the contributors 
disclosed a deficiency of £39,999. Mr. E. H. Hawkins (Poppleton 
and Appleby, chartered &ccountante, London and Birmingham) 
and Mr. Archibald Campbell (the principal creditor) were respec- 
tively nominated for the post of liquidator, and a vote being 
taken, the chairman announced that the result would be reported 
to the Registrar, by whom the appointment would be made in due 
course. 


Trade Announcement,—For the past 27 years the 
business of Messrs. Askham Bros. & Wilson, Ltd., of Sheffield, has 
been under the guidance and control of Messrs. John Askham and 
Phillip U. Askham, but severe illnesses and increasing years have 
induced them to retire from the active management. Arrange- 
ments have, therefore, been entered into for the transfer of the 
business of Askham Bros. & Wilson, Ltd., to Edgar Allen & Co., 
of the Imperial Steel Works, Tinsley, Sheftield, as from January 1st 
last, and Messrs. J. and P. U. Askham will acquire a considerable 
financial interest in that company. The company’s appliances, 
books of accounts, patterns, &c., together with the services of the 
managers and other members of the staff, have also been taken over 
by Edgar Allen & Co., the general management of the business will 
go on as heretofore, and the long personal experience of Messrs. 
J. and P. U. Askham will continue to be at the disposal of their 
successors. For some time past Messrs. Askham Bros. and 
Wilson had felt that in order to meet the progress of electric 
tramway construction and the demand for materials therefor 
increased space, plant and facilities for meeting these demands 
should be made. Messrs. Askham grappled with the problem, and 
secured advantageous plots of land withthe intention of building 
as extensive works as other manufacturers in England; circum- 
stances, however, have risen against this, owing to the sudden ill- 
ness of Mr. Philip U. Askham, the managing director, causing total 
incapacity from business. Negotiations were entered into with 
Messrs. Edgar Allen & Co., Ltd., as stated above, and it is believed 
that not only will the resulting amalgamation be forthe benefit of 
the two firms, but also for tramway engineers and corporations 
generally. Mr. Fred Bland, who for many years has been well 
known in tramway circles, remains with the new firm as director 
of the tramway department, and as the entire staff bas been taken 
over, there will be no break in the continuity of the business. 
During the 37 years that Messrs. Askham have carried on their 
business they have scen very great cbanges in the trade. 
mencing as steel manufacturers in 1866, they gradually increased 
their business, adding first one article and then another, in the shape 
of tools, then cracible steel castings, and then tramway points and 
crossings. They were the first makers of crucible steel points and 
crossings, for which, however, there was no great demand for horse 
tramways, but when steam was introduced the demand was in- 
creased considerably. When they invented a patent automatic spring 
point, rendered compulaory by the Board of Trade, rapid extensions 
were made in the business, but when electric traction became the 
order of the day, even this extension was doubled. In addition to 
the tramway business, what was practically a separate department 
was carried on for the manufacture of crushing, grinding and 
separating machinery, also elevators and conveyors. 


Linolite.—The Library of the Royal Institution will be 
illuminated by about 40 ft. of Linolite on the occasion of this 
evening’s lecture. ' 


Catalogues Wanted for Abroad.—The secretary of the 
Institution of Engineers of the River Plate, Mr. Ernest Danvers, 
whose address is Calle 476 B. Mitre, Buenos Aires, will be glad to 
receive catalogues from British manufacturers and others for placing 
in the library of that Iastitution. We have no doubt that every 
manufacturing department before whose notice this announcement 
comes will readily respond to the invitation with & view to future 
business. 


Directory. —We have received a copy of the 38th edition 
of the E; port Merchant Shippers’ Directory from Messrs. Dean & Son, 
Ltd., of 1604, Fleet Street, Е.С. (158. 6d.). It is a book which is 
calculated to be of considerable use in mercantile circles. Its main 
contents are alphabetical lists of merchants in different parts of the 
country, together with particulars of their trading ports, and the 
class of goods they snip. "There are also other matters of interest 
to commercial men. 


Tampering with Slot Meters.—At Manchester on 
February 11th, Henry Peters was charged with fraudulently 
abstracting and using electricity belonging to the Tratford Park 
Dwellings Co., Ltd. The prosecutors supply their tenants with 
electricity by means of slot meters, aud defendant was one of their 
tenants. He placed a piece of wire in the coin box, and a test 
Bhowed that current to the value of 9a. 6d. had been used, whereas 
only 28. 7d. was found in the meter. A fine of 20a. and costs was 
imposed. Elizabeth Morris, for a similar offence, was fined 108. 
and costs. 


Com- 


ELECTRIC LIGHT AND POWER NOTES. 


Abingdon.—The T.C. has instructed Mr. H. W. Wil- 


kinson, of Westminster, to prepare & report on the possibility of 
establishing electricity works there. 


Arbroath.—The Т.С. is writing to the Angus Electric 
Light Co. to ascertain on what terms tbey will carry out an 
electrical installation in Arbroath, before deciding to carry out 
its provisional order. 


Bath.—The Town Council on Tuesday last decided :— 
(1) To definitely adopt the policy of a gradual change over the 
central area of the city to the continuous current system; 
(2) not to spend any money upon works of a temporary nature. 
The E.L. Committee is to be authoriscd to spend the sum of 
£25,000 daring the current year and £12,906 in the following 
year to complete the essential portion of the scheme. The engineers 
assure the Committee that in this way the whole scheme can be 
satisfactorily carried out. 


Batley.—The T.C. has decided to charge for electricity 
on Wright's maximum demand system at 6d. per B.T. unit for the 
first hour and 3d. after, with 3d. and 1d. per unit for power purposes, 
and a discount of 24 per cent. for cash. 


Bournemouth.—The local electricity supply company 
has reduced the price of energy for lighting to 6d. per unit, and for 
heating and power purposes to 3d. 


Brighton. — Owing to the continued objection of the 
U.D.C.'s of Portslade-by-Sea, Southwick and Shoreham to the 
terms of the Brighton Corporation Electrical Bill, it has becn 
decided to leave out those districts. 


Bristol.—The T.C. has received from the L.G.B. sanction 
to borrow £73,550 for extensions in conrection with the electricity 
department. 

To meet the rapid increase in the demand for continuous 
current for power purposes in Bristol, there has just been fixed at 
the Temple Back station a turbo-dynamo of 500 xw, and 
trial runs have been made this week. The turbine was 
supplied by Messrs. C. A. Parsons & Co,and the dynamo by 
Messrs. Siemens Bros. & Co, the combination running at 2,500 
revolutions a minate. The new turbo-generator takes the place of 
three smaller engines and dynamos, and three others are to be 
removed to make way for another 500.kw. unit. The station is 
crowded with plant, and by the substitution of these itwo turbo- 
dynamos an increased power of over 400 kw. will be obtained. The 
new turbo-generators are of the 500-volt, 1,000-ampere type. Two 
turbo-alternators, each of 750 kw. normal, or 920 kw. emergency 
power, have beeu ordered for the new section of the Avonbank 
works, now in course of erection. 


Broughty Ferry.—The question of erecting a number 
of additional arc lamps ie being considered by the T.C. 


Burslem.—The T.C. has decided to extend the area for 
the supply of electricity to Wolstanton and other outlying 
districts. 

Mr. W. H. Trentham has been engaged as expert to report to the 
Council as tothe advisability of accepting or rejecting the terms 
offered by the Potteries Electric Traction Co. for a supply of elec- 
tricity to the town. 


Carlisle.—Last week a L. G. B. inquiry was held into an 
application of the Corporation for sanction to borrow £24,000 for 
the purpotes of the electricity undertaking. The sum was made up 
as follows :— £2,089, the amount by which the original expenditure 
on the works had exceeded the sum of £30,000, which the Council 
received power to borrow; £16,098, the cost of plant to enable the 
Corporation to supply the Tramway Co. with power; and the 
balance for other new works carried out. Mr. Burnet, the electrical 
engineer, and Mr. Marks, the city surveyor, gave evidence. There 
was no opposition. 


Chippenham,—The T.C. is considering the advisability 
of establishing a municipal electric light works. 


Dorchester.— As the result of à canvass by the Council. 
out of 152 calls, 78 consumers, representing 2,511 lamps, have been 
booked, and only 16 absolutely refused to take the light. There are 
also five applications for energy for motive power. 


Dublin.—A special meeting of the T.C. has been held 
for the purpose of considering a report of the Lighting Committee 
recommending that the consulting engineer, Mr. Robert Hammond, 
be authorised to arrange for the carrying-out of the alteration of 
Fleet Sireet station for distributing purposes under the new 
scheme, at a cost of £093. The report was adopted. 


Dumbarton.—The scheme for the electric lighting of 
the burgh, submitted by Messrs. Crompton & Co., of London, has 
been accepted. In the offer, Messrs. Crompton hold themselves 
bound to commence supply ing electricity withia 12 months, and 
to complete the installation within 18 mouths. They undertake to 
pay the sum of 4300 as a contribution towards the cost of the prov. 
order, and a further sum of £100 per annum during the first seven 
years; £200 during the following seven years; and £300 tbere- 
after. The maximum charges are to be 64d. per B. of T. unit, and 
24d. per unit for power purposes and public lighting. The Council 
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can terminate the agreement on purchasing the undertaking as a 
going concern at fixed periods. Messrs. Crompton are bound to 
promote a provisional crder for tramways in the district with 
extensions to the Vale of Leven. 


Eton.—The Maidenhead Electric Lighting Co. have 
intimated to the R.D.C. that they intend to apply for a prov. order 
empowering them to supply a portion of the Council's area. 


Edinburgh.—The E.L. Committee has recommended the 
T.C. tbat the commission payable to Prof. Kennedy should be fixed 
at 4 per cent. on all rew machinery for the electric lighting stations 
and other works of а new description, as from May 15th last, but 
that on general extensions of mains, &c., following on old lines, he 
be paid no commission. The recommendation was agreed to. 


Falkirk.—The applications received up to date represent 
4,000 8. C. p. lamps. It was estimated that the applications at the end 
of the first year would reach something like 6,000 8-c P. lamps, and 
the supply was only commenced on the 3rd inst. 


Glasgow.— In order to utilise the surplus generating 
plant in the power station of the tramway department, the 
electric lighting department agreed some time ago to buy from 
it a minimum of 150,000 units per annum at the rate of 14d. per 
unit. The E. L. Committee has now sgreed to take a further 
200,000 units on the same terms, making 320,000 unita in all. Ву 
this arrangement the extention of the electric ligbtirg plant is 
delayed, while it permits the tramways department to utilise to the 
full extent its generating plant. 


Gravesend.—The assessment of the electric lighting 
works has been reduced on appeal from £1,100 gros, and £990 net, 
to £450 and £337 respectively. 


Hove.— The T.C. has decided that it is inadvisable for 


permission to be given to the electric lighting company to lay a 
main in the parish of Aldrington. 


Kent.—A conference has been held at the B. of T. 
offices of parties interested in the application of the County of Kent 
Electrical Power Distribution Co. for the consent of the local 
Councils to their application for a prov. order to be dispensed with. 


Lichfield.—The T.C. has applied for the electric lighting 


area to be extended so as to include Whittington Barracks, Trent 
Valley Station and other places. 


London.—The Charing Cross and Strand Electricity 
Supply Corporation was summoned at Bow Street Police Court on 
5th inst. for doing certain work without giving notice of intention 
to the local authority. The proceedings were instituted by the 
Westminster City Council. The defendant corporation carried on 
operations under an electric lighting order. There were certain 
restrictions to its powers, especially with respect to the taking-up of 
public roada. For instance, the corporation was required, except in 
cases of emergency, to give 28 days’ notice to the local authority 
before undertakirg works in the street, unless they were repairs, 
renewals, or amendments of existing works. Without giving any 
notice to the local authority the defendant corporation made an 
excavation at the corner of Garrick Street and St. Martin’s Lane, 
for the purpose of putting down a large distributing chamber 
in place of the existing one. After the work had been com- 
menced, the defendant corporation rent the Council an emergency 
notice; but there was no emergency. The work was in progress 
about a fortnight, and duriog that time there could, in consequence 
of the obstruction, be only one line of traffic. Evidence baving 
been given for the Council, Mr. William Henry Patchell, chief engi- 
neer to the corporation, was called for the defence. He stated that 
one of the persons supplied by the corporation complained of 
insufficient pressure, and the distributing box at the corner of 
Garrick Street and St. Martin’s Lane was examined. It contained 
12 cables, but only three of them were alive.“ It was decided to 
‘liven " the dead ones, but it would have been dangerous to do во 
without putting іп a larger box. Mr. Lane, for the defence, sub- 
mitted that no offence had been committed, as the work done was a 
work of emergency. It was, he contended, not a new work, but a 
renewal or amendment of an old one, and 28 days’ notice was not 
necessary. Mr. Marsham said he did not agree with that, and 
fined the defendant corporation 20s. and £2 2s. costs. The magis- 
trate expressed his willingness to state a case. 

BrRMONDBEY.—At Tuesday’s meeting of the Borough Council, 
the district auditor, in his report for the 12 months ending March 
31st, 1902, said: — At or about the close of the year upon which I 
am now reporting, the Council engaged in the work of wiring and 
fitting the premises of private consumers. It does not appear that 
the statutes of the order relating to Bermondsey authorise the 
Council to enter into competition with the trading firms who are 
engaged in this work, or that the rate funds can lawfully be 
expended upon the purcbase of material, or upon labour for this 
purpose. This interpretation of the law agrees with that of the 
L.G B. and of the B. of T., who hold that the local authority is not 
authorised to go beyond the consumers’ terminale, except for the 
supply and fitting of meters." The matter was referred by the 
Council to the E.L. Committee, and it was resolved in tbe mean- 
time that no fresh contracts for wiring consumers' premises be 
entered into. 
> WESTMINSTEB.—At the City Council meeting the General 
Purposes Committee reported that the Westminster Electric Supply 
Corporation's charge for electrical energy is at the rate of 6d. per 
unit for the first 4,000 units, proportionately divided between the 
various departments of;the city according to consumption, and 


thereafter at the rate of 4d. per unit for the remainder, whereas 
St. Martin's Lane Library is supplied by the London Electric 
Supply Corporation at the all-round charge of 4d. per unit. 
The Committee was of opinion that the first-named corporation 
should be asked to reduce ite charges to the same rate, subject to the 
existing rebate of 8 per cent. for the 200-volt supply. It was resolved 


to send a communication to the Westminster Electric Supply Cor- 


poration on the matter. 

BATTTRSEA.— The Borough Council has resolved to provide, at an 
estimated cost of £472, hoisting and lowering gear for the additional 
arc lamps to be put up. 

HAMMEBSMITH.—It bas been resolved to obtain the necessary 
sanction to increase the capacity of the Brook Green sub-station 


from 75 to 150 kw. at an estimated cost of £214. The extension of 


the pipework connected with the condensing scheme, to the bed of 
the river, isto be carried out at a cost of £1,450. 

Owing to breakdowns having occurred in the arc lighting arrange- 
ments of the borough, a report has been obtained from Sir W. H. 
Preece, advising that in future continuous current arcs ia series 
should be adopted and new cables laid in place of the existing ones. 

PorLAB.— The Borough Council bas decided on asking the L. C. C. 
to insert a clause in the next General Powers Bill to prevent the 
possibility of electric current being carried by means of overhead 
wires to consumers within a borough from an outeide supply. It is 
believed that this is quite possible at present, for, although local 
authorities control the opening of their roads for layiug cables, no 
restriction can be placed upon the use of overhead wires. 

L C.C.— Tbe arbitration proceedings between the Metropolitan 
Electric Supply Corporation and the London County Council were 
resumed last week, and again adjourned. The case for the company 
was closed a few weeks ago. Mr. J. Fletcher Moulton, K. C., for the 
Council, stated that since the last adjournment his clients had 
prepared fresh plans of the new generating station, and these were 
pat in. Mr. Manville expressed the opinion that an efficient 
generating station of 4,000 xw. could be constructed for about 
£151,000, and the works could be completed within the two years 
allowed by the Act under which th» Council acquired the property, 


Lowestoft.—The Committee has resolved to add further 
balancing plant for tramways and other purposes at a cost of about 
£800, and that Mr. Hawtayne be instructed to obtain tenders. 


Ludlow.—The D.C. having received a letter from the 
B. of T. stating that they refused to extend the itime of the prov. 
order for electric lighting, has resolved to at once put in force its 
powers. 


Luton.— The Committee has considered the question of 
the supply of energy for tramway purposes, and has instructed the 
electrical engineer to prepare and submit a report as to the amount 
wbich the present plant could produce to work eight or 10 cars on 
а 10 minutes’ service, particulars as to its cost of production, &c., 
and if the present plant could not be utilised, the cost of providing 
and fixing new plant, &c.; the report was to be ready for submission 
by Tuesday, March 17th, to & joint meeting of the Electric and 
Tramways Committee. 


Lyndhurst (New Forest).—An appeal has been made 
to the B. of T. on behalf cf the undertakers under the Lyndhurst 
E.L. order, 1901. It was stated that if the department would defer 
their decision as to the revocation of the order for a short 
time, there was every possibility of tbe capital being raised for 
carrying out the order ia its entirety and also the powers of the 
light railway order. The Board, in assenting to the application, 
intimated that if at the expiration of the three weeka asked for, the 
undertakers had not made tbe deposit required by Section 8 of the 
order, the Board would proceed to revoke the order without further 
notice. 


Middleton.—It appears that some inexplicable error 
occurred in our reference to this town last week. Mr. S. Pauls, 
borough electrical engineer, reminds us that the Corporation already 
possesses an electric light and traction station. 


Musselburgh.—Negotiations for the transfer of the 
electric lighting and tramways scheme having been completed with 
the National Electric Wiring Co., London, it is expected that work 
in connection with the undertaking will be begun within a few 
months. 


Paisley.—The T.C. has had under consideration a report 
on the minimum capital outlay for the extension of the present 
plant to meet the load for the coming winter, based on the assump- 
tion that the maximum load at the end of the year would not 
exceed 700 kw. The report showed that the expenditure required 
under an alternating current scheme would be £34,294 5s., and 
under а continuous-current scheme £41,476 10s. А second 1eport 
showed the expenditure which wculd be necessary this year for 
lighting only, and stated that, provided power was not required for 
more than 20 cars during the current year, it would not be necessary 
to obtain further borrowing powers. The Council subscquently 
agreed to obtain tenders for supplying a :00- ку. engine aud alter- 
nator, and fer the extension of the existing buildings and cables. 


Pollokshaws.— The T.C. has instiucted the Streets Com- 


mittee to bring up а report on the question of lighting the burgh by 
electricity. 


Pretoria.—The report of tbe consulting engineers, 
Messrs. Mordey & Dawbarn, states that the estimated cost of the 
proposed electric lighting scheme is £150,000, which sum will include 
the purchase of a portion of the plant of the electric lighting com- 
pany. The experts also estimate that the carrying out of their 
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scheme will enable the Council to sell energy for lighting purposes 
at 6d. to 8d. per unit, and for power purposes at 3d. to 4d. per unit. 
The present cost of energy for private lighting is 1s. 9d. per unit, 
and for street lighting 11d. per unit. 


Pwllheli (Carnarvonshire).— The Саз Co.'s directors 
have expressed their readiness to take over the electric lighting 
provisional order granted in 1900; the Corporation to be reimbursed 
the cost of obtaining the order, and the company to supply public 
lighting at 4d. per unit, private lighting at 6d., and power at 23d. 


Ramsgate.—As the electric lighting order obtained by 
the T.C. expires this year, inquiries ara being made with a 
view ito leasing ittothe Isle of Thanet Electric Tramway Co. or 
some other syndicate. 


Reigate.—There was no opposition at the L.G.B. 
inquiry into the application of the T.C. for а loan of £3,500 for E.L. 
purposes. 

St. Helens.—At the last meeting of the T.C. the subject 
of abandoning steam for other power at the Brown Edge Water- 
works was considered. Mr. Lacklund, engineer, stated that if 
electric motors were installed the total cost would be £275 153. A 
gas engine installation would cost £238 103, showing a difference 
of £37 in favour of gas. The Council decided to obtain an 
electric motor, owing to want of floor space. 


Slough.—The B. of T. will allow the R.D.C. to purchase 
only so much of the Slough and Datchet electric supply undertaking 
as is in their district, the Eton Rural District Council being thus 
empowered to acquire the Datchet portion in 42 years’ time. 


Surbiton.—The U.D.C. has decided to enter into an 
agreement with Messrs. Callender & Co. for the free wiring of con- 
sumers’ premises. 


Swanscombe.—The Parish Council has resolved to 
support the application of tbe Kent Electric Power Syndicate for a 
prov. order authorising it to supply electricity. 


Twickenham.— Edmundson's Electricity Corporation has 
called tbe attention of Ње U.D.C. to the powers sought by the 
London United Tramway Co. to supply electricity in the Council's 
district. Such powers would seriously injure the prov. order which 
the Council has the power to purchase. The Council has decided to 
petition against the Bill. 


Wilmslow.—The B. of T. has revoked the electric 
lighting order of 1897. The ratepayers had opposed a scheme 
prepared by the Council, and as a result it was dropped. It is now 
decided to oppose the Bill of the Electric Power Co. 


Yarmouth.—The T.C. has received sanction to borrow 
£16,500 for extensions. 

In consequence of complaints as to the alleged inaccuracy of 
charges for energy, the T.C. has decided to give consumers the 
option of having their meters tested free of charge, if errors of more 
than 2 per cent. occur. 


ELECTRIC TRACTION NOTES. 


Barnsley.—The T.C. in committee has recommended to 
the Corporation that the electrical engineer sball be allowed to 
accept the post of supervising engineer to the Tramways Co. 


Beckenham.—The B. E. T. Co. has asked whether the 
U.D.C. is prepared to supply energy for working the trams at 
Penge, and at what price. The Council has referred the matter to 
the E.L. Committee. The Council will on April 2nd consider an 
application from the company for its consent to the promotion of 
a Bill for the corstruction of a tramway from Beckenham Village to 
Bromley. 


Birmingham.—The Tramways Committee has been 
informed by Mr. Garcke that the tramways company cannot possibly 
increase the terms of their offer, though they were working out a 
proposal on the basis of the immediate electrification of the tram- 
ways now worked by steam and horse, but not providing for апу 
extension of the leases beyond June 30th, 1911. 


Brighton to Littlehampton.—The B. E. T. Co.'s Bill 


for the South Coast Tramways has been allowed to proceed on con- 
dition that the projected lines throagh Littlehampton and 
Worthing, and also a large part of the tramways in Hove, are with- 
drawn from the Bill unless consent of the various road authorities 
can be proved to have been obtained before a Committee of the 
House of Lords. In neither case has this consent been obtained, 
and consequently the lines will have to be withdrawn. The powers 
to reconstruct the Shoreham Tramways will be retained in the Bill, 
and also a clause seeking for running powers over the system of the 
Brighton Corporation. The latter are not likely to be obtained. 


Cardiff.—The tramway accounts est:mated to the end of 
March are reported to show a revenue sufficient to enable the com- 
mittee to repay the £9,299 obtained during the year towards loan 
charges. Mr. Ellis stated that the receipts for the year would be 
about +80,000. 
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Egypt.—The Eyypiian Gazelte of recent date notifies the 
arrival at Alexandria from Manchester of the as. Persian Prince, 
bringing eight cars for the new electric installation on the Ramleh 
Railway. Тһе same journal denies the truth of the story tbat the 
Ramleh Railway Со. had asked the Egyptian Railway Administra- 
tion for a concession to make an electric tramway on the Aboukir 
line. 


Exeter.—The poll respecting the Council’s tram scheme 
has resulted in 7,581 votes for the Bill and 3,595 against —majority 
3,936. A mandamus and a fresh poll were applied for by Mr. Ross 
on the day of the count on the ground that pro-!ram literature had 
been distributed in such a way as to lead people to think that it 
came from official sources. The Lord Chief Justice and Mr. Justice 
Channell refused the application, but the matter will probably be 
made the subject of further contest іп another place." The main 
fight over the Bi] will now take place before the House of Lords 
Committee. The opposition emanates chiefly from a number of 
traders in the High Street, who fear injury to their businesses if the 
trams run through the principal thoroughfares. Meanwhile the 
Council is in negotiation for the purchase of the present small 
horse-tram system. 


Gateshead.— The company’s electric tramcar service was 
brought almost to a standstill on 13th inst. by a strike of conductcrs 
and motormen. 


Ilford.—Last Saturday the Council's electric tramway 
system was publicly opened. Energy is taken from the lighting 
station, of which some particulars appeared in the ELECTRICAL 
REvIxw for June 7th, 1901. Two main lines run from the 
Broadway, one running to Barking Side and the other to Chadwell 
Heath. A Id. service was to commence on Monday. 


Leith.—Mr. James More is about to make an inspection 
of the stock and plant of the Edinburgh Street Tramways Co., from 
which he will submit a valuation to the Leith Corporation. He 
will report whether the undertaking could be made a paying 
concern if taken over by the town, and will give an opinion on 
the subject of electric traction with energy supplied at 14d. per 
unit. 


London.—The Prince of Wales is going to onen the 
L.C.C. electric tramways on Friday, May 15th. At Tuesday's 
meeting of the Council it was stated by Mr. Benn that 160 of the 
Council's horse drivers had passed the motor-car driving tests, only 
four having failed. The teacher at the motor-car school said that 
he had never had better material to work upon. 

The new extension of the London United Tramway Co.’s electric 
system from Twickenham to Hampton Court and Kingston Bridge 
is now completed, and a trial run was made on 16th inst. 

L.C.C.—The Highways Committee propotes the following weekly 
rates of wages for emplo) ёз in connection with the electric tramways: 
—Charge engineer at the temporary power station £3 10s. to £4 103., 
and shift engineer £3 to £3 108.; charge engineer at the sub- 
stations, £2 103. to £3; and switchboard attendante, £1 10s. to £2. 
Of the mains and conduit men, foremen jointers are to receive from 
£2 108 to £3; superintendents from £2 10s. to £3; and special- 
work бега, £1 158. to £2; whilst the pay of greasers and cleaners 
ів to range from £1 10e. to £1 158. per week. 

CAMBERWELL.—AÀ notice has been received by the M.B.C. from the 
electrical engineer of the L.C.C. giving notice of intention to pro- 
ceed with the wcrk of electrification of the tramways in the 
borough. 


Manchester.—A scheme is on foot fora 10-mile system 
of electric cars without rails in this vicinity. It is intended that 
the south-eastern section of the Manchester Suburban Electric 
Tramways scheme of 1901—from Barton Bridge to Glossop, Hyde 
and Stalybridge—shall be worked in this way if financial arrange- 
mente can be carried through. The trackless trolley system, as fre- 
quently described and mentioned in these columns, is to be 
adopted. Mr. Jobn M. Newton, of 27, Victoria Buildings, Man- 
chester, is engineer for the scheme, in conjunction with Mr. J. W. 
Welch, A.M.I.C.E. The application for powers will come forward 
in a month or two. 


Perth.—The T.C. is going to take over the system of the 
Perth Tramways Co. for £21,800. 


Sunderland.—The extension line which runs to Fulwell 
has just been completed, and it awaits inspection by the Board of 
Trade. The line is partly single and partly double. The work of 
construction has been carried out by Messrs. Dick, Kerr & Co. 


TELEGRAPH AND TELEPHONE NOTES. 


French Cables.—M. Trouillot, Minister of Posts and 
Telegraphs, last week submitted to the Paris Chamber a measure 
providing for the inclusion in the budget for 35 years of а credit 
for completing the system of cables to the French colonies. The 
Government has also negotiated with Great Britain for the right 


Vol. 52. No. 1,321, MAnck 20, 1903.] 


THE ELECTRICAL REVIEW. 


481 


landing the cable from the island of Réunion at Mauritius. It has 
further entered into negotiations with Holland for the laying of a 
cable between Saigon and Pontianak, in Borneo. 


Portsmouth Telephones.— It has been reported to the 
Telephone Committee of the T.C. that since Januarv 86 applica- 
tions Lave been received, bringing the total up to 1,033 for Ports- 
mouth; there are &lso 310 subscribers in the country districts. It 
has been found necessary to alter the central exchange switch-table 
in the Town Hall, and 70 extra places are to be added, wbich will 
complete the 1,000-line switchboard. The switchboard, also, will 
гаша extending, and quotations are to be asked for doing the 
work. 


The P.O. Telephones in London.— The official returns 
relating to the first complete year's working of the postal telephone 
system in London shows that the number of subscribers 1 аз far 
exceeded the highest official anticipations, and the installation is 
said to meet with the general approval of users. Seven exchanges 
have been opened—one (the Central) at the premises in Queen 
Victoria Street, E.C., formerly occupied by the Post Office Savings 
Bank, and others known respectively as the Victoria, Western, 
Patney, Kingston, Richmond, and Wimbledon. At the Central 
depót, no fewer than 6,110 exchange stations were in operation at 
the end of the first year, which closed on the 28th of last month 
The number of such stations in connection with the cther centres 
enumerated was as follows: — Victoria, 564; Western, 570; Patney, 
222; Kingston, 216; Richmond, 152; and Wimbledon, 140. Active 
work is proceeding at the Mayfair exchange, which it is hoped to 
open in about eight months. Ап exchange at Hampstead is in 
course of construction, and will probably be opened in the autumn. 
The work in connection with an exchange at Chiswick is being 
pushed forward, and it is expected to be in working order within 
the next two or three months. At Croydon it is anticipated that 
an exchange will be opened about three months hence. In addi- 
tion to the above exchanges, preliminary works have been begun at 
Epsom, Sutton, Ealing, and Crouch End. 


Telegraphic Inttrruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. PE s ET UN . June 20, 1-99. .. “se 
Trinidad-Demerara No. .. «s A oe Aug. 27,180 . ‚ө 
Dominica-Martinique .. T T ee .. Мау 7, 1902 ,. T 
Bt. Lucia-Martinique .. 5% ТА es May 7, 1902 58 
Guadeloupe- Martinique ee ee ee May 1. 1902 ee ee 
8t. Lucia-Bt. Vincent .. T we - .. Nov. 18, 1902 .. vs 
Martinique-Puerto Plata oe .. July 10, 1802 T 
Guantanamo-¥ ole St. Nicholas. vx „Aug. 4.1942  .. #8 
Cayenne-Pinheiros a Ве ee ix ee Aug. 18, 1362 . oe 
Reissi-Issa-Reirsi-Yemani ee ee ee е Осі. 22, 1902 ое ee 
St. Jacques: Haiiphong.. is ET .. Jan. 8, 19053 .. s 
Jamaica-Colon .. e a ee oe .. Dec. 81,12 . in 
Paramaribo-Ceyenne .. - ee sė .. Feb. 23, 1903 ,, 
Trinidad-Demerara No. 2 . . Feb. 27, 1903 
Zanzibar-Mombassa .. os .. March 7, 183 .. - 
Myitta-Kanburi .. es „ә .. March 16, 103 .. ae " 

LANDLINES :— 


Route to Tientsin and Taku ría Helamyo .. June 18, 1900 T 
Communication with Honduras-Central America Feb. 26, 1909. .. aa 
Indo-European lines between Odesta- Kertsch .. March 12, 190%.. March 18 


Wireless Telegraphy.—The Morning Advertiser, or, to 
put it very precisely, Vindex," writing un article in the columns 
of that newspaper, has laid a challenge before Mr. Marconi in quite 
unmistakeable language. The article appeared on Friday last. 
After referring to the doubt which exists in some scientific and 
other citcles as to whether wireless mestages really have been sent 
across the Atlantic, Vindex" challeoges Mr. Marconi to set at rest 
the rumours that are rife, and lays down the following conditions :— 

" (a) Will he, within 14 days, send a message from ару of his 
American stations to Poldhu, Cornwall ? 

* (b) Will he agree to send that message at a fixed time, viz., 12 
noon, American time? 

"(c) Will he agree that the mes:age handed to the American 
operator sball be unknown except to the person handing it in ? 

“ (d) Will he permit the following jury of disinterested and pro- 
minent Americans to frame the message to be sent, limited to five 
words, viz. :— 

“1. The editor of the New York Herald. 

“2. Mr. Hearst, of the New York Journal. 

“8. The editors of the New York World and Sun. 

. "(e) Will he select from the editors of London four gentlemen 
disinterested to arrange for tbe reception of the message sent ? " 

The article continues :—'' That surely is a fair test. It is less than 
Mr. Marconi claims to have dore. His success will be beralded the 
world over, and placed beyond all doubt by his acceptance of the 
challenge." | 

We turn to the St. James's Gaz«tte for the same day and find what 
is reported to be an account of an interview with Marconi on the 
subject. This is the way he receives the challenge :— 

“ I cannot accept these conditions. It would be an insult to the 
Governments which have teken up the matter, and particularly to 
the Italian Government. Then there is the Canadian Government, 
which set apart a large sum in connection with a service between 
Canada and England." 

“Then you unhesitatingly reaffirm your claim that messages have 
passed ?— Most certainly I do. Let them ask Lord Kelvin. His 
lordship, I think, will be able to satisfy them. 

May I aek, Mr. Marconi, whether you are prepared to give a public 
demonstration to prove the claim?—I am prepared to demonstrate 
it to any responsible tribunal, but I am not prepared to accept & 
newspaper challenge.” 

Mr. Marconi is byper-sensitive in his attitude toward the Govern- 
ments which have accorded bim their valuable patronage, but their 
support is very weakly founded if experimental proofs given to 


some unbelievers are to be regarded as insulting to generous 
nations. Mr. Marconi thinks that what is good enough for King 
Edward ought to satisfy his subjects. We accept that statement 
with certain reservations which it is unnecessary to state in detail. 

А good deal bas been said lately as to an alleged refusal of the 
Post Office authorities to give the Wireless Telegraph Co. the same 
facilities as are extended to the cable companies, in order to enable 
telegrams to be sent right through for transmission by the ether. 
A correspondent who is in close touch with the officiala of the Post 
Office informs the Pali Mall Gazette that these statements are quite 
misleading. “ The Wireless Telegraph Co. has never even asked for 
а licence such as is granted to the cable companies; and as for the 
alleged refusa! to conneot the Poldhu signalling station to the 
nearest post office at Morrow, a private wire could have been had 
months ago on the usual terms, had it been applied for. What the 
Wireless Telegraph Co. has been demanding is an “exclusive 
licence," such as no cable company enjoys, and the effect of which, 
if granted, would be to prevent the Government from granting a 
similar licence to anv competing system, even to such as жетс in 
existence before the Marconi Co. began operations." 

We cannot refer to all that is being said in the newspapers 
respecting the Marconi controversy, but we would say that Mr. 
Cuthbert Hall, of the Marconi Co, has written to the Pall Май at 
some length contradicting the above statement. In regard to rival 
methods, Mr. Hall says that he knows of no “commercial wireless 
telegraph circuit of any system” except the Marconi, which has 
* the apparatus available for sending the messages of the public at 
a charge per word or per message.” In regard to interception of 
messages, as the St. James’s Gazette of 18th inst. points out, the 
Eastern Telegraph Co. has received Marconi messages at Land’s 
End. The Post Office station at Holyhead has also received them 
without any attempt at tapping. 

Mr. Marconi was eatertained to dinner by the Italian Colony in 
London at the Prince’s Restaurant last week. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See Official Notices February 13th. 


Barrow-in-Furness.— March 25th. Cable and conduits. 
See Official Not ioes March 13th. i 


Bedford.— March 23rd. High and low-pressure cables. 
See “ Official Notices" March 13th. 


Belfast.— April 1000. Water-tube boiler with super- 
heater and mechanical stoker and superheater for Lancashire boiler. 
Bee Official Notices ” to-day. 


Belgium.—April 11th. Tenders for the Municipal 
Authorities of Liége, for the installation of a complete electric 
lighting plant at the Theatre Royal, Liège. Tenders to L'Annexe 
de l'Hotel de Ville, Liége, whence full particulars may be obtained 
for 30 francs. 


Blackbarn.— March 23rd. Stores, incandescent lamps, 
meters, cables, arc lamp carbons, joint-boxes, switches, fittings, &c., 
for 12 months, See “ Official Notices” March 6th. 


Bristol.— April 8th. Pumps, exciters, motore, pipework, 
ccal conveyor and lamp standards. See Official Notices to-day. 


Brussels.—March 25th. At the Brussels Bourse for 
account of Belgian State Railway: supply of sandry objects for 
the use of the electric installations department, in eight lots. 
Particulars from the officer, 76, Rue Belliard, Brussels. 


Burgess Hill—March 27th. Complete electric light 
installation. See '' Official Notices " to-day. 


Bury.— March 30th. The Electricity Committee invites 
tenders for the following plant :—Section C, boilers and other iron- 
work; Section D, superheaters; Section E, economisers. 


Denmark.—March 31st. Copenhagen Public Lighting 
Department wants tenders for the supply of five water-tube boilers 
of 300 sq. metres heating surface capacity each. Particulars from 
the Copenhagen Belysningsvaesen, Vestre Boulevard, Copenhagen. 


Edinburgh.—April 6th and 13th. 
ment and road-box frames and covers, &c. 
to-day. 


Finchley.—April 11th. Piping, switchboard, boosters, 
бс. See Official Notices” to-day. 


France.— March 27th. French Post and Telegraph 
Authorities in Paris; 10 tons of galvanised iron wire, 1 mm. dia- 
meter; 70 tons ditto, 4 mm. diameter; 190 tons ditto, 3 mm. dia- 
meter; and 12 kilometres of submarine cable core. Particulars 
from Le Sous-Secretariat d'Etat des Postes et Telegraphes, 103, Kue 
de Grenelle, Paris. 


Carbons and pave- 
See Official Notices“ 
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France.— March 27th. French Post and Telegraph 
Authorities in Paris; 12 kilometres of submarine cable core, 70 tons 
of galvanised iron wire, 4 mm. diameter, 190 tons ditto, 3 mm. dia- 
meter, and 10 tons 1 mm. diameter. Particulars from Le Sous- 
Secretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle, 
103, Paris. 


France.—April 1st. Municipal Authorities of Paris; 
installation of a group of boosters at the Halles municipal central 
power station. Particulars from L’Hotel de Ville, Paris. 


Fulham.—March 80th. Mains for electric lighting. 
See Official Notices March 13th. 


Gillingham.—March 80th. 500 tons coal, oil, and 
electricity meters. See ‘‘ Official Notices " March 13th. 


Ilford.—March 24th. Electricity meters, fuse boxes, 
incandescent lamps, cables, stores, &c. See “Official Notices” 
March 13th. 


L.C.C.—March 24th. Traction switchboards to be 
erected at Deptford. See “ Official Notices” February 27th. 


Leek.—April 3rd. Two gas engines two 60-Kw. 
dynamos, cooling tanks, pipes, &c.; stoneware casings, cable work, 
&c. See "Official Notices " March 13th. 


Londonderry.— April 24th. Lancashire boilers, pipe- 
work, pumps, &c., steam dynamos, boosters, battery, switchboard, 
crane, conduits, cables, &c. See Official Notices" March 13th. 


Lowestoft.—April 8th. Dry-back boiler and super- 
heater, pump and accessories; piping, &c.; condenser, pumps and 
cooling tower; 500-kw. steam dynamo, &c.; switchboard. Bee 
„Official Notices March 13th. 


Madrid.— March 23rd. At the Postal and Telegraph 
Department, Madrid; supply of 40,000 insulators in porcelain. 
Estimate 40,000 pesetas. 


Manchester. — Electric lighting and  organ-hlowing 
arrangements at All Saints’ Church, C.-on-M. See Official 
Notices " to-day. 


Rangoon.—July 1st. The Municipal Committee wante 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Rotherham.— March 24th. 
„Official Notices“ March 13th. 


Sheftield.—March 23rd. 100 car wheels and 400 steel 
tires. See * Official Notices March 13th. 


Spain.—March 23rd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 23rd inst. for 
the supply of 40,000 porcelain insulators. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion Gécéral 
de Correos y Telegrafos, Carretas, 10, Madrid. 


15 double-deck cars. See 


St. Paneras,—March 24th. 47 miles lead-covered and 
armoured cable. See Official Notices March 6th. 


Stretford.—March 27th.  Switchboards, &c.; battery, 
booster, &c.; motor-generators; meters. See Official Notices” 
March 13th. 

[Will our readers note that in our ‘Official Notices” last week 
the date for sending in tenders was wrongly printed. The 27th inst. 
is correct. ] 


Sunderland.— March 27th. Annual supply of І.К. 
covered cables and stoneware casings; one fuel economiser. See 
„Official Notices February 27th. 


Sunderland.—March 27th. 
See Official Notices“ March 6th. 


Swindon.— March 24th. Switches, incandescent lamps, 


boxes, &c., for adapting 90 street lamp columns for electric lighting. 
Bee Official Notices“ March 6th. 


Walthamstow.— April 4th. Free wiring. See “ Official 
Notices March 13th. 


Wednesbury.— March 28th. Motor- generators. boosters, 


accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. Bee Official Notices February 27th. 


Wimbledon.—April 6th. 


Two Lancashire boilers. 


500-Kw. steam alternator, 


water-tube boiler, economiser, feed pump and pipework, and one : 


вісе] or brick chimney shaft. See Official Notices“ to-day. 
Wrexham.—March 21st. Stores, cables, joint-boxes, 


&., meters, imcandescent lamps, carbons, &&. See Official 
“otices " March 6th, 


CLOSED. 


Ashton-under-Lyne.—The T.C. on March 10th accepted 
the tender of Mr. J. Spencer, of Wednesbury, for the supply of 
poles for the electric tramways. 


Blackbarn.—Messrs. Yates & Thom have placed an 
order with Messrs. Veritys, Ltd., for a large power switchboard for 
their works, including patent VS " circuit breakers. 


Brighton.—From the various tenders received for the 
brickwork and buildings of the new electricity works at Southwick, 
that of Messrs. W. A. Field & Co., of Brighton, is recommended for 
acceptance at £20,300. 


Brighton.—The T.C. has received the following tenders 
for the feeder and telephone cables for the Old Steine and London 
Road extensions :— 


Western Electric Co. .. Ss i T £094 
Callender's Cable Co. .. . ss és 1,099 
8t. Helena Cable Co. .. а V - 1,167 
Henley’s Telegraph Co. " 1,182 
F. W. Dennis & Co 1,240 
Siemens Bros “+ - M 1.287 
W. T. Glover & Co... ЕР MT 1,339 
Johnson & Phillips ©» 1,510 
The Electrical Co. 1,019 


The Committee recommend the Council to accept the lowest, viz, 
that of the Western Electric Co. 


Bristol.—The Electricity Committee has accepted the 
tender of Mesers. Ferranti, Ltd., for the supply of switch- 
5 and that of Messra. Alley & Maclellan for condensing 
plant. 


Bolton. — The Corporation Electricity Committee has 
accepted the tender of Mesers. Musgrave & Son, for alterations to 
the main range of steam pipes at the electricity works. 


Glasvow.—Messrs. Pearce & Co. have placed the sub- 
contract for an engine and generator for the Ruchill destructor with 
Messrs. James Howden & Co. 


Grimsby,—The T.C. has accepted the tender of Mr. 
A. C. Dickins, of Grimsby, for an electric light installation at the 
Higher Grade School at £227. 20 tenders were received. 


Hackney.—The Lighting Committee has recommended 
that the tender of the British Westinghouse Co. at £9,546 for 
generating plant be accepted, aud that of Messrs. Ashton, Frost 
and Co. for condensing plant at £2,199. 


Hebden Bridge.—The U.D.C. has accepted the follow- 
ing tenders in connection with the electric lighting scheme :— 
Campbell Gas Ergine Co., for gas engines for direct coupling to 
dynamos; Messrs. Greenwood & Batley, for dynamos, booster and 
balancer ; Tudor Accumulator Co., Ltd, for storage battery ; Messrs. 
Hodgson, Wright & Wood, for switchboard. 


Leith. — The Corporation has placed with Messrs. 
Crompton & Co., Ltd., an order for two 350-Kw. multipolar dynamos, 
to be coupled to Howden triple-expansion engines. 


London.—The following tenders have been received by 
the London County Council for the supply of a battery for tke 
meter testing station in Cranbourne Street :— ; 


Pricthetts & Gold .. is Ws 2s . . £242 0 0 
Hart Accumulator Co. .. x .. 807 9 0 
Electrica] Power Storage Co. (accepted) 307 14 0 
Tudor Accumulator Co. .. - T 2 200 
D.P. Battery Co. .. e» T" T .. 439 0 0 
Chloride Electrical Storage Co. T .. 618 0 0 


Lowestoft.—The following are the tenders accepted by 
the T.C. in connection with the electric tramways :— Messrs, А. 
Penny & Co., rails, fishplates, &c., £6,053 ; Messers. G. Wimpey and 
Co., permanent way, £33,136; Messrs. R. W. Blackwell, poles and 
overhead equipment, £3,860; Callender's Cable Co., feeder cables, 
43,324; Westinghouse Co., cars, £8,662, and track sweeper, £740. 


Margate.—The T.C. has accepted the tender of the 
National Telephone Co., Ltd., for the supply of 14 miles of lead- 
covered paper insulation dry core cable (20 S. W. G.) at £866. 


Whitehaven.—The T.C. has accepted the following ten- 
ders for supplies to the electricity works: — The Reason Manufac- 
turing Co. for meters and fuse boxes; the Stewart Electrical 
Syndicate, Ltd., for electric glow lamps; Messrs, Wilson & Kitchin, 
for dynamo spindle oil. 


Yarmouth.—The following tenders for supplies to the 
electricity works have been accepted by the T.C.:—Blake and 
Knowles Steam Pump Co. for a pump at £67; Messrs. Mather and 
Platt, Ltd., Salford, for a 300-K w. steam alternator (Willans engine) 
at £2,623 5s.; Messrs. Carter & Wright, erection of chimney and 
extensions, at £3,674. 
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KIRKCALDY ELECTRICITY WORKS. 


THE history of electrical work in Kirkcaldy differs somewhat 
from the usual routine, for the Corporation obtained Parlia- 
mentary powers in 1899 to lay down electric tramways, 
whilst it was not until the following year that a prov. 
order was granted for electric lighting. Messrs. Kennedy 
and Jenkin were appointed consulting engineers in 1901, 
with instructions to prepare and carry out a combined 
electric lighting and traction scheme, and the contracts were 
duly let in accordance with their designs. 

A commencement was made in November, 190f, with the 
laying of the permanent way, and cable laying began in 
February, 1902. The excavations for the power house were 
begun in February, 1902, and a large number of men were 
employed throughout the year in pushing on this portion of 
the work. The arc lamps were switched on for the first 
time experimentally on December 15th, and the supply of 
electric light began on December 28rd. The first trial run 
of the cars over the line took place on January 8th, 1903, 
and the Board of Trade inspection was held on the 8th ult. 

The three-wire direct current system was adopted for light- 
ing purposes, the current being supplied to consumers’ lamps 
at a pressure of 230 volts. Electrical energy for lighting is 
charged for at the rate of 54d. per unit, and for motive 
power at 24d. per unit, with discounts. The tramways are 
supplied with energy at a pressure of 500 volts. Up to the 
present, applications for light and power have been received 
from 47 consumers, totalling over 3,000 8-c.P. lamps, and 
the town is lit with 49 arc lamps. The present tramway 


VIEW OF GENERATING PLANT. 


line, which is just over three miles in length, will have a 
service of eight cars; and the fares have been kept as low as 
possible, with frequent and liberal halfpenny stages. 


The power house has been made as far as possible fireproof, 
and has been designed with a view to carrying out extensions. 
with the smallest possible farther capital outlay. It is. 


D 
—— u " 
= pm — ^-——wem = 
LI 


"" >’ 
= әса | 
We 
[ 
TUE 
ҥш? 
wc. 
eS. 
= 
E~ 
WS 
we 
: 1 


STIRLING BolLE RS. 


situated in Victoria Road, and is adjacent to the North 
British Railway harbour branch line, from which a siding for 
coal, &c., has been laid. 

The boiler house contains three Stirling water-tube boilers, 
to work at a pressure 
of 200 lbs. per sq. in., 
each being capable of 
evaporating 13,000 lbs. 
of water per hour. "The 
steam, feed and exhaust. 
pipes, the feed pumps 
and feed-water heater, 
were supplied by Messrs, 
Aiton & Co. There are 
two 80 - H.P. Browett- 
Lindley engines, each 
coupled to two shunt- 
wound balancer dynamos: 
of 24-kw. output, 
supplied by Messrs. 
Laurence, Scott & Co., 
Ltd., and three 250-н.р. 
engines of the same 
make, each coupled 
direct to a compound- 
wound Laurence - Scott 
dynamo, capable of 
developing over 150 
KW.; all the large sets 
are arranged for use 
either for lighting or for 
traction. The smaller 
engines are two-crank compounds, and the large ones three- 
crank compounds, The latter are of the enclosed, self-lubricat- 


ing, vertical type, each developing 250 J. H. p. at 400 revolutions 
G 
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рег minute, with 190 Ibs. steam pressure, and exhausting into 
the atmosphere. The cylinders аге 18 in., 17 in. and 17 in. in 
diameter, and the stroke is 8 in. The H. P. piston rod is 3 in. 
and the intermediate and L.P. piston rods are both 2} in. in 
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TRACTION AND ARC Liautisa SWITCHBOARD. 


diameter ; the crank-pin of the H.r. is 64 in., and those of 
the I P. and L.p. 5 in. in diameter. 

T wo storage batteries of 131 cells each have been supplied 
byithe Tudor Accumulator Co. The motor booster for 
charging the batteries, a milking motor-generator, the 
switchboard and connections, are by Messrs. Cox-Walkers, 
Darlington. | | | 

The travelling crane, supplied by Messrs. Carrick and 
Ritchie, has a span of 88 ft., and is designed for a load of 
15 tons, 

The cables were supplied and laid by Messrs. W. T. 
Henley's Telegraph Works Co., Ltd., their contract including 
all the feeders, distributing mains, arc light leads, the cables 
required for both traction and lighting, and all signal and 
telephone leads. The feeders are single conductor cables, 
laid in wood troughs on the solid system. The eection boxes 
are equipped with the | | 
usual switches and fuses. 
The arc lamp - ровів, 
brackets and  switch- 
boxes were supplied by 
the Improved Electric 
Glow Lamp Co., Ltd. 
Messrs. Crompton and 
Co., Ltd., supplied and 
fixed the 10- ampere are 
lamps (of which there 
are 49), switches and 
resistances, The are 
lamps are arranged in 
series of five, between 
the outers and the 
neutral wire of the 
three - wire lighting 
system. The station 
and car shed wiring was 
execut»d by Mr. R. 
Bryson, jun., electrical 
engineer, Kirkcaldy. 
The ordinary meters 
were supplied by Messra, 
Chamberlain & Hook- 
ham, whilst the prepay- 
ment meters were sup- 
plied by the Schattner Electricity Meter Co. 

The contract for the supply and fixing of the whole of the 
overhead work was entrusted to the British Insulated and 
Helsby Cables, Ltd., the poles and bracket arms being 
supplied to the contractors by Messrs. John Spencer, Ltd., 
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Wednesbury. The work has been done as simply as possible, 
no ornamental base being provided for the pole, and no scroll 
work of any kind being fitted to the bracket arms. This 
somewhat new design was favourably commented on by the 
Board of Trade inspectors Ambroin 
insulators, supplied by Messrs. Estler 
Bros., have heen used throughout, 
except for the section insulators, 
which have been supplied by Messrs. 
К. W. Blackwell & Co., Ltd., and 
are of special design, arranged with 
side metallic flaps, so that current is 
never shut off from the car. This is a 
very useful feature for overhead work, 
where it is necessary to put the section 
` insulators on a gradient. The section 
pillars have been made by the British 
Insulated and Helsby Cables, Ltd., 
using, iu place of the ordinary switches, 
circuit-breakers of their own design. 
.- 'They have supplied, also, the special 
lamp-signalling apparatus, to Messrs. 
Kennedy & Jenkin's design. There 
are two trolley wires, and both centre 
and side poles are used, as well as 
brackets and span-wire, with rosettes 
where necessary. The trolley wire is 
0:325 in. hard-drawn copper, and the 
guard wires are of 7.20 S. W. G. 
galvanised steel. The height of the 
poles above ground is 27 ft. 3 in., and 
of the trolley wire 21 ft. 6 in. The safety appliances consist 
of automatic cut-outs and disconnecting switches of the 
chopper type. 

The length of track laid at present is 8 miles of single 
line, with passing places and junctions at certain places for 
probable extensions. The gauge is 8 ft. 6 in., and the dis- 
tance between the centres of the lines at passing places 7 ft. 
6 in. The concrete bed is 6 іо. deep. The rails are of the 
usual girder type, weigh 87 Ibs. per yard, and are in 45 ft. 
lengths; they were supplied by the Pbœnix Co., Ruhrort. 
The fishplates are 20 in. long, weigh 42:5 lb. per pair, and 
have four holes ; very few sole-plates are used. The bonds 
were supplied by Messrs. Dick, Kerr & Co. The paving 
adopted consists of granite setts, from 5 in. to 6 in. deep. 
The points and crossings were supplied by Messrs. F. H. 
Lloyd & Co., Ltd., Wednesbury. The heaviest gradient is 


— 


SZ 


— " Е 
E 


—— 


Main SwITCHBOARD. 


1 in 11, and the radius of the sharpest curve is 75 ft. The 
whole of the contract for the permanent way and roadwork 
was carried out by Mesers. George Smith & Sons, Kirkcaldy. 

The British Thomson-Houston Co., Ltd., have supplied 
the Corporation with 10 complete cars. The car bodies 
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were built by Messrs. G. Е. Milnes & Co., Ltd., for the 
B.T.H. Co., and are of the double-deck, single-truck type, 
with a seating capacity for 22 passengers inside and 26 
outside. The outside length of the body of the car is 16 ft.; 
length over platforms, 26 ft.; total length over all, 27 ft.; 
width over all, 5 ft. 8 in.; and wheel base, 6 ft. The stairs 
‘are of the reversed type; the platforms are fitted with 
collapsible gates, and the cars are provided with combined 
wheel and slipper brakes. The interior is illuminated by 
five incandescent lamps, two of them acting also as signal 


Carns DECORATED FOR OPENING CEREMONY. 


lights. The three lamps on the roof are fixed, one on the 
trolley standard, and one at each end on an extension of the 
hand rail. There are also two dash lights. All the lamps 
аге for 100 volta, and of 16 с.р. The trucks are of the Milnes 
cantilever extension types with side frames, constructed of 
pressed steel, the wheels being 30 in. in diameter, and the axles 
4 in. diameter in the centre, tapering to 3} in. diameter at 
the journals. The lifeguards are of the Tidswell type. 
"The electrical equipments consist of two G.E. 58 tramway 
motors, of approximately 28 H.P. each, the controllers being 
the well-known B.T.H. B-18. А special feature of the 
cara is the connection box with which each one is equipped 
for testing purposes, as well as the installation of a Thom- 
воп tramcar meter, whereby the energy consumption is 
recorded, so that comparisons can be made of the energy 
consumed by different drivers in operating their cars. The 
cars are further equipped with Spencer’s type of run-back 
preventer. The trolley is the B. T. H. Co.’s В? trolley 
standard, with a Towle head. 

The car sheds are capable of holding 15 cars, with fi ve 
tracks and a separate pit for each track. There are 
facilities for effecting repairs, but at present no machinery 
is installed. 

Mr. Burbidge represented the engineers during the 
erection of the plant, &c. Mr. O. F. Fraucis is the burgh 
electrical engineer, and the Convener of the Electric Light 
and Tramway Committee is Councillor G. Fergusson. We 
are indebted to Mr. Francis for the particulars and photo- 
graphs contained in this article. 

The formal inauguration ceremony of the tramways took 
place on the 28th ult. Three decorated cars were used for 
the ceremony, in which members of the Town Council and 
their guests were conveyed over the lines, amid dense crowds. 
After the return of the company to the Town Hall the 
cars continued to run for public traffic. | 

In the course of the proceedings at the Town Hall, 
Councillor Fergusson, replying to a toast, stated that it was 
hoped to extend the tramways as far as Leven on the one 
hand, and Barntisland on the other ; and additions would be 
made to convert the existing system into a circular route. 
The whole of the work had been carried out in 13 months. 
Councillor Kilgour said that the total cost had amounted to 
practically £90,000. 


RECENT APPLICATIONS OF THE BRAUN- 
SIEMENS & HALSKE SYSTEM OF 
WIRELESS TELEGRAPHY. 


By E. GUARINI. 


A WELL-MADE, practical apparatus, guarded as far as possible 
against the unfavourable influences of atmospheric electricity 
and earth currents — an apparatus 
ensuring, to a certain extent, at least, 
secrecy with regard to the messages 
this is the object aimed at by the 
wireless telegraph company working 
the Braun-Siemens & Halske system. 
We have already given a brief des- 
cription of this system in the ELEC- 
TRICAL Review of April 18th, and a 
more detailed account in the number 
dated September 26th, 1902; and 
we have mentioned the successful 
trials made by the company , in 
question between Cuxhaven and 
Heligoland. А recent report made 
by the inspectors of pilotage at 
Cuxhaven shows that the stations of 
Cuxhaven and of the lightehip No. 1 
of the Elbe worked with complete 
reliability, and remained in permanent 
communication with the Heligoland 
station. Тһе distances between 
these various points are re- 
spectively: — From Cuxhaven to 
lightship No. 1, 33 km.; from 
lightship No. 1 to Heligoland, 32jkm. ; 
from Cuxhaven to Heligoland, 65 km. 
In the summer of 1902 two new experimental stations 
were established on the Baltic by this compauy. These are 


Fico. 1.—TRaNSMITTING STATION AT SASSNITZ. 


the Sassnitz station in the Island of Rugen (fig. 1) and the 
Gross Möllen station on the Pomeranian coast. Since 
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their completion they have worked with recording apparatus sisting of a dynamo and a benzine motor. In the front. 
with perfect reliability over a distance of 165 km. At both carriage are the receiver, the reserve parts and various 
stations a wire 75 m. long is brought at a sharp angle to the military accessories. These carriages are kept in readiness 
top of a mast 50 metres high. Along the upper third of its for working. Fig. 2 shows them ready to start; fig. 3. 
| shows them uncoupled and ready for 
work. The dynamo develops 2:5 Kw. 
at 120 volts, 800 revolutions per 
minute. The benzine reservoir is 
under the carriage. On the right 
of the dynamo is the induction coil, 
which yields a spark of 40 cm. 
v \ > Above the dynamo is the condenser, con- 
4 A^ sisting of 40 Leyden jars 30 m. in length, 
а ~ 4 < by 2:5 cm. in шш. 9999 к 
A ass cow AVANT carriage contains, on the right, the 
ЖШ hr € coherer and the relay. Beside them is 
the Morse registering apparatus. Under 
the carriage is the reservoir of hydrogen 
for inflating the balloons. 

The Braun system із peculiarly 

Fic. 2.—Miriraky WIRELESS TELEGRAPH STATION: MARCHING ORDER. applicuble to these movable stations, as 

it does not require any connection to 

length this wire forms the centre of a strand of six parallel earth, and во does away with the trouble of selecting a 
wires. favourable spot, which is often not to be found. During the 

This system has long been in use in the Austrian and manœuvres in question, the movable stations were of the 
Danish Navies. Reliable communication with the Morse greatest utility. It was in this way that constant communi- 
recording apparatus had previously been established over а cation was maintained between the commander-in-chief and 
distance of 100 km. Several stations have also been the cavalry division. The stations worked reliably with the 
established for the American Navy. aid of the Morse registering apparatus during two days" 

Lastly, the system was successfully applied at the time of march, or, with the aid of the telephone, during three or four 
the German military manœuvres. The battalion of days' march. 
aeronauts to whom was entrusted 
the wireless telegraph department 
had been provided with two fixed 
and three movable stations, which 
answered perfectly the purposes for 
which wireless telegraphy is required in 
military tactics. 

Its object is twofold — to establish 
reliable and permanent communication 
between the various detachments of an 
army, and to maintain this communication 
throughout the most rapid military 
operations, e.g., during the march forward 
of & division of cavalry. 

As ordinary telegraphy cannot meet 
these requirements, attention has been 
directed to wireless telegraphy in this 
connection since its earliest days. 
But at that time it had neither 
the desired reliability nor the desired 
mobility. "m . Fic. 3.—МилтАвү Station READY FOR Мовк. 

The attempts made to utilise it during 
the Boer war gave such  unsatis- 
factory results, that the idea of employing it for this This was, therefore, a complete success for the Braun- 
purpose would have been abandoned if it had not been Siemens & Halske system, which, however, does not pre- 
for the importance of the question from a military point of tend to work over great distances, What it aims at is to 
view. Wireless telegraphic communication would be of the improve the instruments so as to ensure for them permanent 
greatest utility between the various detachments of an army, 
and particularly between an advancing and a stationary | 
division. But it is also necessary that these communications | 
should be absolutely reliable, for, from a military point of 
view, uncertain communication is worte than none at all. 
The system we are describing, and the employment of 
movable stations, have enabled these requirements to be 
realised. 

The stations worked correctly over a distance of 100 km. T 
In the first place, in order to attain this result, a greater H 
elevation was given to the antenna, so that the waves should 
not be affected by the adverse influences of inequalities in | 


{һе ground. In order to effect this greater elevation of the 
serial wire, small captive balloons or kites were used to carry 
it up into the air. This, however, was not sufficient ; in 
order to increase the range, it was necessary to strengthen 
the electrical effect. This Dr. Braun accomplished by 
placing the open oscillation circuit close to the closed circuit. -— | | 
The movable stations realised the second desideratum and absolute reliability for such distances as are met with 
by following the most rapid movements of the troops. most frequently in practice. The Braun company is at 
These stations consist of two vehicles In the rear present occupied with the tuning of different stations, and 
one is the transmitter, and the source of energy, con- has obtained favourable results in this connection. 
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Fic 6. Fic. 7. 
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There has lately been a dispute as to priority between 
Dr. Braun and Prof. Slaby. Conferences were held with 
& view to a union of the two companies, but as Slaby 
demanded that his name alone should figure in the enter- 
prise, negotiations were broken off. 

The difference between the rival systems lies in the 
transmitter. Slaby’s is shown in fig. 6 and Braun's in 
fig. 7. The arrangement of Braun in question is not the 
one used in the later experiments, but the one patented in 
1898 in Germany and in 1899 in England. The Slaby 
arrangement, patented, it appears, after Braun's, consists 
of an antenna conrected with a closed circuit consisting of 
the oscillator, inductance coil, and condensers, two earth 
connections completing the circuit. 

The claim to priority made by Braun is based on the fact 
that if, in the Slaby system, instead of two separate connec- 
tions to earth, one only were used, or if the two connections 
to earth were replaced by a conductor, the two arrangements 
(figs. 6 and 7) would be the same. 

It isto be desired that, iu the interests of the develop- 
ment of wireless telegraphy in Germany, the two systems 
should be united and worked in common by the two com- 
panies interested. This would pave the way to a solution 
of one of the questions to be discussed at the approaching 
Berlin conference, viz., the formation of a wireless telegraph 
trust, to be managed by a single company. Each inventor 
would bring his improvements to this company, and would 
receive a share in the profits in proportion to his con- 
tribution and to sacrifices made. 


FORTHCOMING EVENTS. 


Saturday, March 21st.—At 3 p.m. Royal Institution. Lord Ray- 
leigh on Light: Its Origin and Nature.” (Lec- 
ture IV.) 

Association of Engineers-in-Charge. Annual Dinner. 

At 7.30 рк Glasgow Technical College Scientific Society. 
R. Baillie on " Stirling Water-Tube Boilers.” 

Atllam. I. E. E. (Students). Visit to the Charing Cross 
and Strand Electricity Supply Co., 85, Commercial 
Road, Lambeth. 

Monday, March 23rd.— At 8 p.m. Institute of Marine Engineers. 
“ Water-tube Boilers,” by A. E. Mills. 

At 8 p.m. Society of Arts. Cantor Lecture IV., by Prof. 
J. A. Fleming, on “Hertzian Wave Telegraphy in 
Theory and Practice." 

Wednesday, March 25tb.—I.E.E. (Students). Notes on Three- 

Phase Motor Design,” by F. J. Hiss, jun. 
At 3.45 p.m. I. E. E. (Birmingham). Visit to the Metro- 
politan Carriage and Wagon Co.'s works at Saltley. 
At 7.30 p.m. I. E. E. (Birmingham). Prof. Е. W. Burstall 
on Power Transmission by Gas.“ Mr. A. M. Tay lor 
will reply to the discussion on his paper on Network 
Tests and Station Earthing." 

Thursday, March 26th.— At 8 p.m. I. E. E. Adjourned discussion 
on “ Distribution Losses in Electric Supply Systems,” 
by A. D. Constable and E. Fawssett, and an abstract 
of a paper by Mr. M. B. Field, “А Study of the 
Phenomenon of Кеворапсе in Electric Circuits by the 
Aid of Oscillograms ; and, if time permit, Divided 
Multiple Switchboards: An Efficient Telephone System 
for the World's Capitals," by W. Aitken. 

Friday, March 27th.—At 8 p.m. Institution of Civil Engineers. 
Students’ Meeting.  ''The Advantages of Motor- 
Driven Printing Machines,” by J. G. Y. D. Morgan. 


es 


NOTES. 


Junior Institution of Engineers.—At the meeting of 
this Institution, held at the Westminster Palace Hotel on March 
6th, the chairman, Mr. Kenneth Gray, presiding, the paper read 
was :—" Practical Notes on the Use and Maintenance of Electric 
Motora for Factory Work," by Mr. W. T. George, member, electrical 
engineer at the Mazawattee Tea Co.'s works. There was an 
unusally large attendance. Descriptive notes on different types of 
motors, motor starting apparatuer, were given; the advantages of 
electric driving over other methods were indicated, and the utility 
of keeping a record of all breakdowns, &c., as they occurred was 
dwelt upon. Observations on the general management of motors 
concluded the paper, which was followed by a discussion in which 
Mesars. G. C. Allingham, W. V. Treeby, Hal. Williams, A. W. 
Marshall, W. Anderson, M. Matthews, H. W. Allingham, G. Bullock, 
G. Gentry, and L. H. Rugg, took part. 


Australian News, — From the February issue of 
Australasian Hardware and Machinery, we gather the following 
items of electrical news:—The Eltham (N.Z.) Borough Council has 
adopted an electric lighting scheme, and will shortly call for tenders. 
The Dunedin (N.Z.), electric tram installation by Noyes Bros. is 
being pushed forward. Col. Turrettini, the Ita!ian engineer, cannot 
go to Christchurch to report upon the proposed utilisation of the 
Waiamakariri Falls for electrical purposes, and it is now hoped that 
the Premier will carry out his promise to get “a competent 
engineer from America,” to advise on the water-power resources of 
New Zealand. The Wellington (N.Z.) Corporation has accepted 
the first instalment of contracts for cement, power station buildings, 
&c, for the electric tramway scheme. Messrs. Ganz & Co.'s 
Australasian agents have secured a contract for electric haulage 

lant for the Berry Consols Extended Gold Mining Co., in Victoria. 

he contract includes generating station, lighting machinery, and 
three locomotives. It is stated that there were several lower 
tenders, but Ganz & Co. got the work because of the satisfaction 
obtained with a similar plant put down by them at Rutherglen. 
Messrs. Splatt, Wall & Co., of Perth, are going to supply plant for 
a £7,000 electric lighting plant for the Subiaco Municipal Council. 


St. Louis Exposition, 1904.—As we have already pointed 
out the electrical exhibits at next year’s great exposition at St. 
Louis will form a most remarkable collection. We have received 
from Mr. G. F. Parker, the Exposition Commissioner in the 
United Kingdom (Sanctuary House, Tothill Street, Westminster), 
an advaace proof of an article written by Mr. W. E. Goldsborough, 
chief of the Department of Electricity, describing in popular terms 
some of the features of the buildings, statuary and so forth of the 
Palace of Electricity. The efficient organisation of the exhibition 
is working energetically to keep the matter prominently before 
the attention of the world. How much interest English electrica] 
manufacturers will take in the affair as exbibitors is a matter of 
extreme uncertainty at the moment, although we believe that some 
important firms have begun to move. Those who are not yet in 
possession of the general details should communicate with Mr. 
Parker as above without further delay. Mr. Balfour has now 
promised a Royal Commission to see that this country's part is 
efficiently performed. The appointment seems rather late in the 
day, seeing that the arrangements are now во far advanced, and 
there will be need for very energetic action and considerable 
enterprise if this country and its industries, &c., are to be 
adequately represented. 


Obituary.—News has arrived by mail announcing the 
death, at his residence, 1,013, Clinton Street, Philadelphia, Penn., 
of General William Farrar Smith, who was in his 80th year. The 
deceased was declared by the victorious General Grant to be the 
only man fit to succeed him in the command of the Federal Army. 
To this testimony it is needless to add that General Smith, who had 
graduated at the military college of West Point as an engineer, had 
a distinguished military career. He retired from the army in 1867, 
and through Mr. Scrymser, now President of the Mexican, aud of 
the Central and Bouth American Cable Companies, and who had 
served asa captain on General Smith's staff, became President of 
the Internstional Ocean Telegraph Co., whose cables connect Cuba 
with the State of Florida. General Smith took an active part in 
1869 in the formation of the Cuba Submarine Telegraph Co. and of 
the West India and Panama Telegraph Co. He was а vigorous , 
personality in these days, and retained his vigour until the last, for 
until & year ago he was Government engincer for the States of 
Maryland and Delaware. By a strange coincidence two other 
gentlemen who were interested in these undertakings, Sir George 
Cbambers and Mr. Quinton Hogg, have quite lately passed away. 


Lectures.—A lecture was delivered at the College of 
Science, Dublin, on the evening of the 14th inst. on The Develop- 
ment of Electrical Energy Bupplies," by Mr. Mark Ruddle, under 
the auspices of the Dublin Local Section of the Institution of Elec- 
trical Engineers. In the course of Lis lecture Mr. Ruddle said the 
problem before electrical engineers was to secure increased 
efficiency, and consequently lessened cost, in the general distri- 
bution of electrical energy. Much progress has been made in 
recent years in cheapening the cost to the consumer, but much more 
remains to be accomplished. Economy could be effected by 
improvements in the manufacture of storage batteries, and in the 
incandescent lamp itself, which has such an absurdly low efticiency. 
There was great necessity for a common agreed set of wiring 
regulations, and it was idle to contend that bad wiring was not 
more dangerous than bad gas fitting. The possibility of fire from 
bad and faulty installation work was, in a crowded city, a most 
dangerous thing to contemplate, and this could only be avoided by 
sound materials, good workmanship and good design. Electrical 
engineering seemed to be regarded as the lawful prey of some of 
the members of the older professions, with the result that electric 
lighting got a bad name through unsatisfactory work. Electrical 
engineers had not yet arrived at a thoroughly satisfactory method 
in the construction of systems of distribation, but he believed the 
time was approaching when a breakdown could be set right with as 
little inconvenience as the repairing of a burst water pipe. A dis- 
cussion followed, and a vote of thanks to the lecturer was passed. 

In the Theatre of the Royal Dubliu Society, on the afternoon of 
the 13th inst., Prof. W. E. Ayrton, F. R. S., delivered a lecture on 
" Electric Rectifiers.” He said that the object of his lecture was 
not to discuss the rectification of the alcoholic fluid—there were 
better authorities in Dublin on that subject than he was—he 
intended rather to deal with the rectification of the electric fluid. 
They might ask why electricity should want rectification, seeing 
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that the electric energy could not possibly be diluted or adulterated. 
Tke electric rectifier was required for converting an alternating 
current into & smooth direct current. They used the alternating 
current for the economical transmission of electric power. 
The lecturer then proceeded to explain the method by which 
great electric power was conveyed from a distant generating 
station to different localities, and then transformed so as to suit 
varying public and domestic purposes. Thie, he said, was what was 
to be done in the Dublin electiic lighting scheme. An alternating 
current at 5,000 volts would be sent from the generating station at the 
Pigeon House to the central station in Fleet Street, and from that 
station distributed to 27 sub-stations, where tbe electric pressure 
would be reduced so as to suit the needs of the inhabitants, and 
where, in addition, the alternating electric power would be trans- 
formed into direct current to serve 500 arc lamps for public 
lighting, for the reason that alternating current was not so useful 
for public lighting. Не illustrated by experiments how this trans- 
formation was effected, and said that an instrument to convert an 
alternating current into a steady direct current had been invented, 
which would be extremely useful to medical men in applying 
electricity to their patients. 

On Wednesday last week a lecture was delivered before the 
ratepayers in the Town Hall, Govan, by Mr. James Brown, resident 
electrical engineer, on the subject of the electrical supply of 
the burgh. 


Personal.—Mr. C. R. Bellamy, manager of the Liverpool 
Electric Tramways, arrived at Liverpool from New York on 
Saturday last. During his visit to New York, Mr. Bellamy has 
inspected the tramway systems of New York, Boston, Niagara, 
Buffalo, Detroit and Brooklyn. He found overcrowding to be 
practiced to a deplorable extent; but in the matters of inter-urban 
communication and the carriage of merchandise, the Americans 
were in advance of England. After seeing the American tramways, 
Mr. Bellamy came to the conclusion that none of them approached 
the Liverpool system for convenience of accommodation for 
passengers. 

On Monday evening Mr. and Mrs. Bellamy were the recipients 
of handsome and valuable presents from members of the staff of the 
Liverpool tramwaya. 'The presentation took place at the annual con- 
cert of the Corporation Tramways Social, Athletic and Thrift Society 
which was held in tbe small concert room, St. George's Hall, and was 
made by Alderman Petrie, chairman of the Tramways Committee. 
The presents consisted of а massive silver tea and coffee service; a 
solid silver two-handled tray with inscription and monogram; a 
diamond pendant for Mrs. Bellamy, and an illuminated address in a 
gilt frame. 

The Huddersfield Tramways Committee has recommended that 
the borough engineer, Mr. K. F. Campbell, shall be paid £300 for 
special and extra services rendered in preparing plans, speci- 
fications and drawings in connection with the electrification of 
the tramways. 

Mr. R. MacKelvey, on leaving the service of the Isle of Thanet 
Light Railway Co., has been presented by the employés with & 
purse of gold. Не has also been presented with an elaborate apron 
by the Bt. Peter's Masonic Lodge. 

Mr. E. Samuels, late manager of the St. Helens area of the 
National Telephone Co., has been presented by the staff with a 
dressing case and umbrella on his departure for Southport. 


Appointments Vacant.—An electrical assistant at the 
National Physical Laboratory at £150—200; a chief engineer for 
Fulham Workhouse at £180. See Official Notices to-day. 


Manchester Canal Cranes.—The Manchester Ship 
Canal cranes, which were described in our issue of March 6th, were 
built and «quipped to the specifications of Mr. W. H. Hunter, chief 
engineer of the Ship Canal Co., not as stated last week. 


A Question of Etiquette.—4A correspondent sends us 
a cutting from the advertisement pages of the Transactions of 
the American Inst. E.E., in which the scope and value of '' Science 
Abstracts" are duly set foith. We are surprised to note, however, 
that the editor's name appears, not as editor, but as “consulting 
engineer." This may, of course, be an oversight or an accident; 
obviously the unofficial title of the editor has no place in au official 
advertisement, and we presume that the error will be rectified in due 
course. 


THE CENTRAL STATION ENGINEER. 


Asbton-under-Lyne T. C., on March 10th, appointed Mr. J. Moss, 
of Manchester, as chief assistant at the Electricity Works. There 
were 118 applicants for the post. 

The salary of Mr. W. A. Fraser, the borough electrical engineer at 
Nelson, has been raised from £300 to £350. 

Mr. E. GoorpiNG has resigned the post of chief assistant 
electrical engineer, with the Great Northern Railway of Ireland, to 
take up a position with the British Thonison-Houston Co., of 
Rugby, in its traction department. 


NEW COMPANIES REGISTERED. 


Jerrard’s Automatic Track Cleaners, Ltd. (76.512).— This 
company was registered on February 25th, with a capital of £5,000 in £1 shares, 
to acquire and turn to account inventions relating to cleaning and burnishing 


the rails, bars and the like of permanent ways over which electric trams, trains, 
motors and similar vehicles run, &nd to the economising of electric power, and 
in particular to acquire from C. H. Jerrard, of 201, High Street, East Ham, the 
benefit of certain existing inventions relating to the oleaning of tram 
rails. The first subscriFers are:—Lewis Levy, 600, Commercial Road, E, 
merchant, 250 shares; Lawrence Levy, jun., 660, Commercial Road, E, 
162 shares; C. H. Gausden, 660, Commercial Road, E., clerk, 1 share; H. 
Chetham, 25, Finsbury Square, E.C., solicitor, 188 shares; C. A. Cohen, 25, 
Finsbury Square, E.C., solicitor, 92 shares; B. Cohen, 600, Commercial Road, 
E., merchant, 173 shares; and 'M. G. Cohen, €00, Commercial Road, E., 
merchant, 279 shares. No initial public issue. The number of directors is not 
to be more than seven; the first are Lewis Levy (chairinan), C. H. Jerrard , 
Н. Chetham and B. Cohen; qualification, £50. Registered office, 598. 
commercial Road, E. 


A. B. P. Accumulator Co., Ltd. (76, 438).— This company was 
registered on February 19th, with & capital of £20,000 in £1 shares. to acquire 
the accumulator department of the business of Ashmore, Benson, Pease & Co., 
Ltd., including Patent No. 22,148, dated October 6th, 1900, granted to E. С.Н. T. 
Lugard, in respect of an invention for improvements in electrical accumulatore, 
to adopt an agreement with Ashmore, Benson, Pease & Co., Ltd., and 
E. С. H. T. Lugard, and to carry on the business of accumulator manu- 
facturers, electricians, engineers, suppliers of electricity for light, heat, 
power or otherwise, manufacturers of electrical apparatus, &c. The first 
&übscribers (each with one share) are :—E. Schweich, 20, Hyde Park Square, 
W., engineer; R. S. Benson, Parktield Works, Stockton-on-Tees, engineer; 
C. E. Lugard, Hazelhurst, Saltburn-by-the-Sea, engineer; T. A. Pallister, Park- 
field Works, Stockton-on-Tees, secretary ; B. Beard, Parkfield Works, Stockton- 
on-Tees, engineer; W. F. fmitbers, Ivy House, Woodlands Road, Middles- 
brough, engineer ; and J. E. Hannan, 4, Ashburton Terrace, Linthorpe Road, 
Middlesbrongh, book-keeper. No initial public issue. The number of directors 
is not to be less than two nor more than five; the first sre E. Schweicb, R. 8. 
Benson and E. L. Pease; qualification, £100; remuneration as fixed by the 
company. Registered oflice, Parkfield Works, Stockton-on-Tees. 


registered on February 26th, with a capital of £2,000 in £1 shares, to acquire 
the business carried on at 78, York Road, Kiog's Cross, as ~ B. Bridgwater 
and Co," and to carry on the business of constructional and electrical engi- 
neers, art metal workers, tool manufacturers, Xc. The first subscribers (each 
with one share) are: В. Bridgwater, sen., 35, Raleigh Road, Hornsey, con- 
structional and electrical engineer; B. Bridgwater, jun., 51, Hampden Road, 
Hornsey, constructional and electrical engireer; S. Bridgwater, 16, Bclitba 
Villa. Barnsbury, constructional and electrical engineer: H. Bridgwater, 84, 
Raleigh Road, Hornsey, builder and contractor; Miss A. Bridgwater, 84, 
Raleigh Road, Hornsey; W. Childs, 64, Cumming Street, Pentonville. cashier; 
and F. C. Evans, 867, Birkbeck Bank Chambers, W. C., solicitor. No initial 
public issue. Registered without articles of usscciation. 


Ljungstrom Engine, Boiler and Condenser Co., Ltd. 
(76,588).—This company was registered on March 4th, with a capital of £36,500 
in £1 shares (15,000 preference), to acquire (a) the benefit of certain existing in- 
ventions and parents in relation to balanced rotary steam engines and steam 
generators and evaporators (known as Ljungstrom patents"): (b) the under- 
taking of the Ljungstrom Engine Ryndicate, Ltd. (incorporated 1901, and now in 
liquidation): and (c) certain other boiler condersers and other property and 
rights, to adopt agreemerts (1 and 2) with B. Ljurgstrom, F. Ljungstrom, C. 
Cervin and К. Tillberg; (3) with the Ljungstrom Engine Syndicate, Ltd., and 
its liquidator; and (4) with T. W. Elliott, and to carry on the business of 
mechanical, electrical and general engineers, machinists, tool makers, metal 
founders, workers, converters and merchants, metallurgists, boiler makers, mill- 
wrights, fitters, smiths, Xc. The first subscribers (each with one share) аге :— 
E. W. Spencer, Newbiggen House, Kenton, Northumberland, managing 
director; C. N. Backhouse, Bank, Dar ington, bank director; J. Spencer, 
W horlton Hall, Newcastle-on-Tyne, director; G. E. Henderson, 16, Framlington 
Place, Newcastle-on-Tyne, director ; M. Dillin, 17, Victoria Square, Newcastle- 
on-T yne, secretary; R. Philipson, Priors’ Terrace, Tynemouth, director; and 
T. W. Elliott, Monkseaton, Northumberland, gentleman. No initial publio 
issue. The number of directors is not to be less than five nor more than seven: 
the subscribers are to appoint the first; qualification, £100; remuneration as 
fixed by the company. 


ELECTRIC TRAMWAY ACCOUNTS. 


THE tramways undertaking of the City of 


Liverpool Liverpool shares with that of Glasgow the 
Corporation distinction of being one of the two largest and 
Tramways. most complete systems in this country. 


During the past year some short extensions 
to route have been made, one of which—from Old Swan to Knotty 
Ash—is of greater importance than appears at first sight, as it joins 
up to the Liverpool and Prescot light railways section of the South 
Lancashire tramways, and provides a continuous route to St. Helens, 
Bolton, Wigan, Leigh and adjoining towns, Swinton, Salford, 
Manchester, Bury, Rochdale, and Oldham, and, in fact, all the 
tramway systems of South Lancashire. This, in view of the 
influential movement which is on foot to provide by means of 
electric tramways a more flexible system of collecting and 
conveying merchandise from the Liverpool Docks for dis- 
tribution over the above area, gives promise of developments 
which can hardly fail to greatly increase the importance 
of the Corporation’s undertaking. A portion of the routes are 
rented and energy purchased on those sections from the Borough of 
Bootle, the energy used elsewhere being supplied by the Liverpool 
Corporation electrical department. The maximum gradient is 
11п 14. The following figures serve to indicate the position of the 
undertaking since 1898 :— 


1989, 1899. 1900. 1901. 1902. 
Passengers 25 .. 41,772,034 (3.771.450 82.37, 958 101,10, 750 109,-35,585 
Mileage. 6.279.758 7, (00,546 9,100,866 10.970,03 — 11,796 -15 
Receipts 5s £814,207 £359,929 £417,574 £40553 £50,725 
During 1902 the passengers carried жеге conveyed — 108,906,472 by 
electric car, 74,685 by horse car, and 354,428 by omnibus (which 
was discontinued in August). 

Mr. C. R. Bellamy, A.M.I.C. E., is the general manager, and to his 
go-ahead policy the inhabitants of Liverpool are indebted for the 
efficient working and many original improvements which characterise 
the system. 
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Period covered by returns. | 12 months. 12 months. 
Date ending TM Dec. 31, 1902 | Dec. 31, 1901. 
Date of opening (electrical) Nov. 16, 1898 | — 
Length of route ек 51 miles — 
Total length of track ... 101 miles . ! — 
Average number of cars in use 330 355 
Carmiles ran ..  .. —.. 11,270,815 + 10,970,063 
Electrical energy used ... 16,855,113 units 14, 333.592 units 
Passengers carried per annum .. 109,335,585 | 101,108,780 
Capital expenditure to date £1,832,977 i £1,730,222 
Traffic receipts ... e 5, £506,728 | £468,383 
Total receipts b: £517,935 | — 
Working expenses £339,811 — 65 95 total rev. 


£178,124 = 97 C capital 


Gross profit $e T 
— | 

Income per car-mile bes 10`344. | 10324 
Working expenses per car-mile 6:884. 6°78d 
Interest, sinking fund and depre- | 

ciation per car-mile ee 2:08d. | 2:094. 
Total expenses per car-mile ... 8:97d. | 8 87d. 
Profit or loss per car-mile ＋ 1˙37d. +1454 
Average fare per passenger. 111d. — 
Average length of 1d. stages 21 miles | — 
Revenue per mile of route .. £10,155 — 
Expenditure per mile of route... £6,663 | — 


During 1902 the energy used has increased by 17 per cent. ove 
the previous year, and was supplied, by Liverpool, 15,915,332 units, 
and by Bootle, 939,781 units. | 

The average price paid for energy, including all charges, 
delivered into the feeder boxes, amounted to 1'99d. per unit. 
During the year the total number of cara bas been increased to 
488—429 being the greatest number in use on any one day. On 
various occasions some 356 special cars have been provided. As an 
instance of the traffic dealt with, it will be noted that in the busy 
season 5,550 cars arrive at and depart from the Pierhead, and a 
total of 7,352 cars run in and out of the city per day. 

In connection with the system there are four car sheds, and a car- 
building and repair works, employing 357 hands, which during the 
year dealt with 3,595 cars; these ran on an average 3,306 miles 
before requiring attention. 


ANALYSIS OF WoRKING EXPENSES. 
Per car- Per car- 


mile. mile. 
1902. 1901. 
d. d. 
Electrical energy ... Sad 5 £82,753 1696 1612 
Wages: drivers, conductors, inspectors, &с. 119,089 2:441 2 498 
Rental of lines, acknowledgments 6,017 123 004 


General cbarges, including rent, rates 

and taxes and insurance, management 
and office expenses, &c га : 

Sundry charges, licenses... T 


39,237 '804 '810 
3,404 069 060 


Travelling, cleaning cars, sheds, lighting 
routes  .. 14331 292 287 
Printing, stationery T T s 885 '018 '024 
Tickets, punches ... vee s 2,643 054 056 
Uniforms, &c. T vds бка 4,250 '086 090 
REPAIBS AND MAINTENANCE— 
Rolling stock ses 37,178 "770 '855 
Permanent way Tm 14,000 287 227 
Electrical equipment 6,223 127 199 
Buildings and sundry ... 4,173 085 103 
Tools and machinery ... 1,600 032 '025 
Total working expenses ... . . £335,783 6:884, 6:784. 


* Acknowledgments for fixing rosettes only, rental included in general 
charges. 


During the year the total working expenses per car-mile have 
increased fractionally, Among the items, general charges, energy, 
and permanent way repairs show increases which are counter- 
balanced by a considerable decrease in repairs, &c., of rolling stock 
and electrical equipment. 

That the working expenses per car-mile at Liverpool are higher 
than in several other well-known municipal systems may be attri- 
bated to the extensive services provided, which always tends to 
increase that item at the expense of the rece;pts—the travelling 
public, however, reaping the advantage. 

Of the gross profit of £178,124, financial charges absorbed £102,627, 
leaving & balance of £75,497 ; from this £50,331 was transferred to 
the reserve, renewal and depreciation fund, which now amounts to 
£118,317, or over 6 per cent. on the capital, and £25,166 to the 
general rate account. 

Prorit BTATEMENT. 


Sinking fund (tramways and reconstruction, &c.) £51,924 


Interest on loans ... m e. ias E 50,703 
Reserve, renewal and depreciation fund .. 50,331 
Transferred to general rate iss wae aes 25,166 


Gross profit .. £178,124 


ELECTRICITY SUPPLY ACCOUNTS. 


"овима 1902 the electrical undertaking of the 


Walsall borough of Walsall has not proved во satisfactory, 
Corporation financially, as in the pr-vious year. The revenue 
Eleetricity bas risen steadily, but expenses show a great 
Accounts. increase compared with previous yeara, and the 


gross profit is £21 less than in 1901. 
During the year the department has for the first time acquired a 
small traction load. The chief engineer is Mr. Alex. Wyllie. 


GENERAL STATEMENT. 


Year ending December 81st. 1901. 1902. Inc. 
Total capital expenditure £49,339 £56,540 £13,201 
Number of units sold . 940,232 444,356 104,124 
Maximum load in W. WA 347 442 95 
Equivalent 8-c р. lamps connected 18,961 20,096 1,665 
Number of public ares s 19 19 — 
Gross revenue. ғ & £5,592 26,586 £994 
Gross expenditure... ss "m £3,395 44,410 £1,015 
Gross profit iei Vis ix £2,197 £2,176 —£21 
Average price per unit sold .. 3:88d. 8:514. — 87d. 


The revenue for the year shows an increase of £991 as compared 
with an increase of £899 in the previous year; the increased unita 
supplied over the previous year amounting to 101,124, com- 
pared with 64,589 units increase in 1901. If, however, the 
87,494 traction units were deducted, the yearly comparative 
increases would be, 1901, 64,589 units ; 1902, 56,862 unite; or a con- 
siderable decrease in private supply, which, coupled with the fact 
that the traction load has not decreased the worka costs per unit 
but haslargely decreased the average price per unit, may account 
for the unsatisfactory result mentioned above. The following units 
were supplied :—29,280, public lighting; 327,582, private lighting; 
87,494, traction; and the energy receipta were made up as follows :— 
Public lighting, £488 ; private lighting, £5,051; power, £127 ; and 
traction, £729. The prices charged are:—Lighting, maximum 
demand system, 6d. per unit for 1} hours, and 2d. after, with dis- 
counts; power, 23d. per unit for 2} hours, and 1d. per unit after. 


REVENUE STATEMENT. 
1901. 1902. 
Gross. Per unit. Gross. Per unit. Ino. 
Sale of energy .. .. .. 5,492 3:884 £6,466 3°51d. 37d. 
Meter ae с 100 ‘07d. 190 06d. ‘Old. 


Sundry .. és "S .. Mn T P 


Gross revenue 


The total works costs per unit are practically stationary, the 
effect of the small traction supply on the load factor being un- 
noticable. The item for coal shows а slight increase of 10d. per 
unit; repairs have gone down by 18d. per unit, and in the total 
are upwards of £100 less than in 1901. 


Cost oF Propvorion. 


i — 1901. 1902. 
RR Gross. e unit. Gross. Perunit. Inc. 
Coal.. Tm T T .. £1,140 80d. £1,657 °90d. 10d. 
Oil, waste, water, and engine | 203 ‘14d. 336  *18d. 04а. 
3 incurred 

in generation and distribu. | 603 43d. 739  *40d. — 03d. 


tion, and attending street f 

lamps. e 
Repairs and maintenance of) 

buildings, engines, boilers, ! 730 ‘52d. 636 »34d. — 18d. 

dynamos, ĉo., and public | 


lamps. — 
Works cost ... £2,676 1:894. £3,368 1:824, — 07а. 
Rent, rates and taxes — 336 24d. 434 94d. ‘00d. 
Mansgement expeuses, 
salaries of enginee =} 259 ‘18d. 393 21d. 03а. 
secretary, clerical staff. 
General establishment 
e iay — 124 09d. 215 114. 024. 
insurance. 


Total costs .. £3,395 2:40d. £14,410 238d. — 02d. 


As previously stated, the gross profit for the year shows a decrease 
of £21 compared with 1901, and during the same period financial 
charges have increased by £604 to a total of £2,419, which with an 
available gross balance of £2,175, leaves a deflcit of £244. 

The total surplus of the two previous years amounted to £382. 


Prorit STATEMENT. 


1901. 1902, 
Interest on loans „% „„ sw 11.070 £1,317 
Sinking fund repayments... oe ee oe oe 745 1,102 
Balance carried forward T oe T - 382 — 244 


Gross profit ... is .. £2,197 22,175 
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CITY NOTES. 


The Metropolitan Electric Supply Co. 


Тне 16th ordinary general meeting of the shareholders of this com- 
рапу was held on Tuesday at Winchester House, Old Broad Street, 
Mr. W. H. Cripps in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the capital expenditure during the year had amounted to £226,717, 
and brought that item up to a total of £1,846,448. The amount 
spent last year was very heavy, but there were two large items 
which accounted for two-thirds of the amount. £96,000 had been 
spent in Willesden, and £56,000 in Marylebone. At the commence- 
ment of the year they had five large engines of 1,500 xw., each 
installed and in working order, at Willesden. Daring the year they 
bad erected and installed a magnificent engine of no less than 
3,000 Kw., and a second one of similar size was also in course of 
erection. When those two engines were at work they wculd 
practically double the capacity at Willesden, as either one of them 
was capable of supplying something like 100,000 lamps. When 
they had got to those very large units it was quite ia possible to 
extend their station by driblets—they had to mske a very large 
expenditure in one year instead of spending it on smaller engines 
over several years. The effect would be that at the end of this year 
they would have sufficient plant at Willesden, he hoped, to supply 
their needs without spending anything like a large amount of new 
capital for a period of at least three or four years. They must 
remember that although these large engines had been partly 
paid for they had not yet earned any dividend, so that the benefit 
from them would not come in this year; but he hoped it 
would be seen in next year's accounts. Ав regarded the 
£56,000 spent in Marylebone, that was almost entirely spent upon 
the conversion of the alternating into the continuous current, and 
that sum they were entitled to receive back from the Marylebone 
Borough Council. Coming to the question of revenue in the past 
year, the total revenue was £261,000, compared with £235,000 the 
previous 12 months—an increase of £25,000. As regarded lamps 
last year they had 641,000 lamps; this year they had 723,000, or an 
increase of 82,000 lamps in the year. That was the largest increase 
in lamps they had ever had in one year, and it was satisfactory to 
know tbat so far as they had gone in the current year, the increase 
was continuing in the same proportion. As against the increase in 
revenue, came the question of the cost at which it was produced. 
In 1901 the cost was £112,000; the past year the cost had been 
£113,C00 odd, in others words, it had only cost them a little over 
£1,000 to produce an increased revenue of £25,000. He thought 
they would consider that satisfactory, but be did not think that 
they had got to the bottom of their costs by any means, asthey had 
every hope that when they got the large engines at work in 
Willesden, the cost of production would be still further reduced. 
One item which might seem a rather large one, was that of repairs, 
but that was chiefly due tothe large number of small units thet they 
were working from in their London station, but as they had sold part 
of this machinery, they would hope to benefit in the way of repairs in 
the future. Another notable increase was in rates. They had increased 
very largely, owing to the quinquennial re-valuation this past year, 
and he could not give them any hopes of a reauction in the future. 
So long as municipal bodies were seized with a craze for trading, 
so long would they have to pay more in rates, and where it would 
end goodness only knew. The Parliamentary charges were also 
high, but that was due to the action of the L.C.C., about which he 
would speak presently. They had put by the same sum for depre- 
ciation as last year— £10,000, and they considered that ample, 
especially taking into consideration the fact that they had no longer 
to put aside any depreciation for Marylebone, and that the L.C.C. 
waa under the obligation of putting them up an entirely new 
station, with new machinery, in their Sardinia Street district. 
With the proposed addition, the depreciation fund would approxi- 
mate to £100,000. The net result of the year was that after paying 
all charges, there was a balance of £73,873. £35,000 of that bad 
already been distributed last October in the form of an interim 
dividend. That left £38,873 in hand, and the directors proposed 
that 78. 6d. per sbare should be paid to complete the dividend, 
which would absorb £37,500, and make a total dividend for the 
year of 14s. 6d. per share, equal to a rate of 74 per cent. When 
they looked back and considered what their progress had been 
during the last few years—5 per cent., 6 per cont., 64 per cent., and 
now 7} per cent., he thought they would be satistied for the 
moment. There were two points about general policy and the 
general condition of the company to which he would like to refer. 
The first was as regarded the action of the L. C. C., wbo, year by 
year, bad been putting them to considerable Parliamentary expenses 
in protecting their interests. As they knew, the company was 
working under the Electric Lighting Acts, 1882 and 1588, and 
it was on the strength of tbese Acts that the shareholders 
put their money into the concern. The L.C.C. last year and 
the year before, aud again this year, were introducing a 
Lill into Parliament, which to his mind very seriously affected their 
interests. There were two special clauses in that Biil to which he 
wished to call their attention. The first was as regarded Willesden. 
When they went to Parliament six years ago for power to put up 
their Willesden station, the L.C.C., after being represented by the 
ablest counsel,at the bar, did all they could to get Willesden put 


under the Electric Lighting Act. That meant that at the end of 
35 years from that time the L.C.C. would have been able to buy 
Willesden at what he called old iron price. They fought that 
clause, and put before the Committee the fact that with such а 
clause it would be impossible to get the money for putting up the 
station. Now that it was put up it was one of the most magnificent 
stations in the world, and they had put over half a million of money 
into it. The L.C.C. had now actnally introduced a clause into their 
Bill this year to put Willesden back again into the Electric 
Lighting Act, so that at the end of 29 years they would have to 
part with it fora mere song. Of course they were opposing that 
Bill. There was another clause in the Bill. Under the Electric 
Lighting Acts of 1882 and 1888 it was provided that at the end of 
their concession, which was in 1931, the Borough Councils or local 
authorities should bave the right to buy so much of their works as 
was in their respective districts at what he would again call old 
iron prices. They who had given consideration to the question had 
come to the conclusion that long before their concession came to an 
end electric lighting works would be so gigantic that it would be 
absolutely impossible for any local body to buy the little bit in 
their own district. The L.C.C. wanted to take powers for the 
various local authorities to combine to buy the company out at the 
end of the term, and if they failed to do so the L.C.C. itself was to 
be able to buy them at old iron prices. That was almost as bad as 
trying to get Willesden, and they would strenuously oppo:e the 
Bil. The second reading came on on March 25th, and he hoped 
the shareholders would try and get their members in Parliament to 
oppose it. The other matter he would like to refer to was the sale 
of & portion of their undertaking to the Marylebone Borough 
Council. After repeated attempts to arrive at a settlement, they con- 
sented to sell under the Lands Clauses Act, and the matter was 
referred to arbitration, Mr. Russell, K. C., being appointed 
umpire. That arbitration bad involved an immense amount of 
work on their officers and staff. It had necessitated 100 con- 
sultatione, 33 days in Court, and over 11,000 questions had been put 
and answered. The result, of course, was as always happened in 
such cases—both parties were disappointed. The Borough Council 
thought they had bad to pay too much, while they on their part 
thought they had got too little. He trusted, however, that the 
shareholders would make up their minds to be fairly satisfied with 
the award of £1,212,000. Let them remember that that did not 
include the amount they had spent in Marylebone since the 
notice to treat was given. They would be anxious to know when they 
would get the money; that they would get it there was not 
the slightest doubt. It must, however, be a matter of some 
little time before the financial arrangements were absolutely 
made, but he believed they might rely upon getting the 
whole of it well within the year. As regarded the question 
of getting in further capital to carry on the concern, of course 
that must depend to a certain extent upon when that money 
was received. When they got the money they would call the 
shareholders together and advise them as to what they wished done 
with it, and also as to whether it was desirable to alter the present 
capital condition of the company or not. 

Bir J. PENDER, Bart., seconded the motion. 

Replying to the questions of several shareholders, the CHAIRMAN 
said thst the debenture capital would require careful consideration 
as to how they were to protect their debenture holders when they 
had parted with a portion of the undertaking. Ав to the coste of 
the arbitration, they were borne by the Borough Council, but, of 
course, over and above the taxed costa, which they would get back, 
there must be certain other expenditure which tbey had incurred, 
and which would have to be paid by themsclves. The whole cost of 
the arbitration would come to something like £60,000, only a 
very small fraction of which would fall upon the company. 
The amount of capital that they had put into Marylcbone 
was just over half a million, and what they got was rather 
more than double, so he did not think they need complain. As 
regarded the loss of revenue they would suffer, that was rather 
difficult to tell. During the next two years certainly they would 
have very little loss, because they would have to supply the 
Council, and as to the future, it would, of course, all depend as 
to whether the Borough Council decided to put up their own 
station or to take their supply from the company, which would, of 
course, be much cheaper. 

The report was then adopted. 

Mr. Вклр proposed a vote of thanks to the chairman and directors 
and staff for the satisfactory manner in which they kad carried 
through the arbitration, and gave notice that at the next meeting he 
would propose that those services be rewarded in a pecuniary 
manner. 

The resolution was carried. 


Oldham, Ashton and Hyde Electric Tramways, Ltd. 


Mr. GanckE presided at the meeting held on Wednesday last week 
at Hamilton House. He said that the position of the undertaking 
was in every way satisfactory. The permanent way, rolling stock 
and other plant were being maintained in a condition of good 
repair and efficiency, and they were placing a suflicient sum to а 
eiu king fund for depreciation aud reserve in order to provide for all 
possible contingencies. After discharging all obligatione, they were 
able to pay а satisfactory dividend of 8 per cent. on the ordinary 
shares for the year. The year had not been a thoroughly satisfac- 
tory one from a tramway traffic point of view. The summer was а 
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very unfavourable one as regarded the weather, and there was no 
factor that was so important as that bearing upon tramway receipts. 
Notwithstanding that, the traffic receipts had improved, and they 
bad carried 5,240,000 passengers as agsinst 4,900,000 in the pre- 
ceding year, and the receipts had amounted to £27,780 as com- 
pared with £26,000. The average receipt per passenger had been 
1:27d., the same as in the preceding year, but the average expendi- 
ture had been 1d. less, во that the percentage of expenditure to 
receipts bad been slightly less. The trade of the district was now 
fairly satisfactory, and they looked forward to a year of satisfactory 
working; £2,000 was to be placed to depreciation and reserve fund, 
leaving a balance of £123 12s. 9d. to carry forward to the next account. 
The total capital expenditure was £135,409, but the issued capital 
was only £130,000. They proposed, therefore, to make an additional 
issue of £10,000, half in ordinary shares and half in preference, and 
they had offered them to the shareholders at the price of £22 10a. 
for two shares, one of each class, and it was indicative of the satis- 
faction tbe directors felt in regard to the position of the company, 
that, although the list was not yet closed, they had already received 
applications in excess of the number to be placed to the extent of 
about 60 per cent., and he expected that before the list was closed 
the shares would have been applied for twice over. The additional 
capital was required for the purpose of the extension which they 
had carried out, and for providing additional rolling stock. They 
would probably notice in the accounts а figure of £803 17s. 114, 
which was the balance of the cost they had incurred in opposing the 
application for powers by adjoiniag local authorities. They were 
not successful in their opposition, but the expenditure was not 
altogether thrown away, as it resulted in their negotiating with the 
Hyde Corporation, the Stockport Corporation and the Romiley 
authorities for a lease for an extension of the tramways beyond 
Hyde, and for running powers up tothe boundary of Stockport. 
There was an expenditure of £2,187, which had been on account of 
the construction of the extension lines, which bad been leased to 
them by the Hyde Corporation. That expenditure was repayable 
to them by the Hyde Corporation, and as a matter of fact, a large 
portion of it had been paid since the closing of the accounts. At the 
time of the formation of that company, they were all alone in the 
district working electric tramways, but such had been the example 
set by the company of the good work that could be done by electric 
traction, that they were now practically surrounded by electrical 
tramways. They had not got physical junctions with the adjoining 
tramways, as their neighb.;urs were too jealous to recognise the 
advantage that would be gained by such a connection. However, 
their passengers were able, by changing cars, to go throughout the 
district right up to Manchester and Stockport and various other 
places. Не moved the adoption of the report, which Mr. ATHEBLEY 
Јонеѕ, К.С, M. P., в: conded. 
The report was adopted. 


Hove Electric Lighting Co. 


THE eleventh annual general meeting of the shareholders of this 
company was held on Thursday of last week at Salisbury Hous3, 
London Wall, Col. A. J. Filgate, the chairman, presiding. 

The CHAIRMAN, in proposing the adoption of the report, said be 
thougbt he was justified in congratulating the shareholders on the 
resulta obtained in working the undertaking, and the progress of 
the business in the past year. The capital expenditure during the 
year amounted to £17,304, bringing the total expenditure on 
capital account up to £127,103. The bulk of the outlay last year 
was in connection with the new generating station which was now 
nearly completed, and which would be in full working order to 
meet the autumn and winter load. The total cost of the new 
station and its equipment, together with the necessary mains, 


would amount to about £35,000. That was a large figure, but the 


matter had received very careful attention, and they believed the 
investment would prove remunerative. The remaining capital 
expenditure, consisted of £3,321 on additional mains and strengthen- 
ing existing mains and house connections, and changing over 
customers on the 110 volts to the 220 volts. They had increased the 
length of their mains by 965 yards, and their total length of mains now 
measured 17 miles 845 yards. To meet the capital outlay during the 
year they issued the 255 shares remaining out of the last issue at £7 108. 


and £7 15s. per share, and called up the whole of the money due on 


that issue. They also placed £11,370 of additional 4 per cent. 
debenture stock. They had this year offered the debenture issue to 
the shareholders, and had placed a further sum of £6,730, and later 
on they proposed to make a further issue The number of houses 
on the system on December 3186 last was 1,010 —an increase during 
tLe year of 119 houses. At the close of the year, the la nps and 
motors on the system reached the equivalent of 69,924, 
8.0.P. lamps, against 61,366 at the спа of 1901—an increase 
of 8558 8-cp. lamps; and the units wld to customers 
during the year amounted to 735,316 compared with 629,427 in 
1901, an iucrease of 105,889 units, or nearly 17 per cent. The 
gross revenue of the year amounted to £17,562 compared with 
£15,518 in 1901, an increase of £2,044. The expenditure had 
amounted to £7,519 against £7,236, an increase of £283 Allowing, 
however, for the full outlay on maintenance and тераісв during the 
two years, the actual expenditure bad been 47, 03 in 1902 and 
£7,423 in 1901. They were fortunate in obtaiuing their coal on 
more satisfactory terms, and notwithstanding their larger output 
the coal bill was only £21 in excess of the previous year. The net 
revenue of the year amounted to £10,043 compared with £8,282 in 
1901. With the balance brought forward and interest on deposits, 
the sum they had to deal with in the profit and loss account was 
£10,156. From that had to be deducted interest on debentures and 


loans £1,314, and the interim dividend paid in October of £2,203. 
That left a balance of £6,638, and they recommended that £2,500 
should be placed to the reserve account; £500 to the 
maintenance reserve account; and to declare a final dividend at the 
rate of 10 per cent. per annum for the half-year on the paid-up 
capital, making with the interim dividend 84 per cent. for the year. 
They had already placed the premiums realised on the sbares placed 
last year— £676 —to the reserve fund account, and with the addition 
now proposed that fand would stand at £24,326. He would like to 
draw attention to the steady increase in the business. The number 
of units delivered to customers in 1900 was 91,000 in excess of th» 
delivery in the previous year; 1901 showed an increase of 90,000 
units over 1900, and the units consumed in 1902 were 105,000 in 
excess of the consumption in 1901. He was glad to say the pro- 
gress was continuing, as in the first 10 weeks of this year the units 
delivered showed an increase of 22,213 compared with the same 
period of 1902. 1,029 additional lamps had already been 
connected this year up to date, and 1,339 more were waiting. 
Their average receipts for current delivered to customers came to i. 
little under 54d. a unit, and their average receipts per 8-c.P. lamp to 
under 4s. 10d. а ycar. With the reduction in charges the revenue 
per lamp had decreased, and their profits were only secured by 
close attention and strict economy on the part of tbe staff. 
Although they were incurring beavy additional capital outlay, they 
believed it to be fully justified, and hereafter while reducing 
the charge for electricity they hoped not only to maintain the pre- 
sent dividend, but before long to increase it. They had thought 
it desirable to call attention in the report to the action they had 
found it necessary to take regarding the change over from 110 volts 
to 220 volts pressure. They had never been able to understand 
why the Hove Corporation had assumed the attitude they had in 
the matter. They had frequently inquired the cuse of their 
objections, but had never been able to elicit any explanation. They 
expected that the Corporation would have said something tangible 
before the Board of Trade inquiry, which they informed them they 
were most anxious to have, but their contention there was limited 
to a statement that the proposed change was not in accordance 
with the terms of the agreement transferring the Corporation's 
rights under the order to the company, and that the change was not 
desirable. How they could reconcile that position with their 
action in allowing them in 1898 to supply all new customers at a 
pressure of 220 volts, and, furtoer, in drawing up their own scheme 
fer the parish of Aldrington when they notified their intention of 
installiug the current in that parish at a pressure of 220 volts, it 
was difficult to understand. They had not yet heard officially that 
their application to be allowed to change over the consumers on 
110 volts to 220 volta had been granted, but they had no reason to 
doubt that would be the case. They were c.ost anxious to work in 
harmony with the Corporation, but for some reason for yeara past 
the Council had opposed them in almcst every proposal they bad put 
forward for improving the undertaking. 

Col. H. Woop, C.B., seconded the motion, and the report was 
adopted. 


Direct Spanish Telegraph Co. 


THE report for the year 1902 shows that after providing for interest 
on, and redemption of, debentures, there is a balance to the credit of 
revenue of £11,182 38. 10d. After adding the usual sum of £5,000 to 
the reserve fund, the balance will amount to £6,182 3s. 10i., and the 
directors recommend the declaration of dividends for the year 1902 
of 10 per cent. on the preference shares, and 4 рег cent., free of 
income-tax, on the ordinary shares, amounting to £5,401 14s. 8d. 
Half of tbis amount was distributed on October 1st, 1902, as an 
interim dividend for the half-year ended June 30th, 1902. A 
balance of £780 9s. 2d. will remain, which the directors propose to 
transfer to the contingencies account. 


The traffic receipts show an increase of £8,161 4s., as compared with the year 
1901. The ordinary working expenses show an increase of 4299 118. 7d., as 
compared with the year 1901. On November 7th, 1902, the Marseilles— Barcelona 
cable became interrupted close to the landing place at Marseilles. The Eastern 
Telegraph Co.’s cable ship Lerant effected the necessary repairs on November 
22nd, the interruption of communication lasting 15 days. The cost of these 
repairs, amounting to £906 5s. 7d., has been charged to revenue. The Bilbao 
cable broke down at about 205 knots from the English end on December 17th, 
1902. Owing to very bad weather in the Bay of Biscay, it was not possible to repair 
the cable until February Sth, 1903. The restoration was effected by the Eastern 
Telegraph Co.'a cable ship John Pender, On January 27th. 1903, the Marseilles— 
Barcelona cable was found to be again interrupted at 57 knoté from Barcelona, 
and the repairs were successfully carried out by *he French Government cable 
ship Charente, communication being restored on February 21st, 1903. The cost 
of these two repairs will appear in the current year's accounts. The general 
offices of the company were removed from Winche-ter House, Old Broad Street, 
to Electra House, Finsbury Pavement, on April 7th, 19 2. The cost of such 
removal, and new fittings, &, viz , £362 4s. 4u., has been charge! to revenue. 
The meeting of the International Telegraph Conference has been flxed to take 
place in London cn May 26th next. Тһе directors much regret to report the 
resignation of Mr. Charles Gerhardi, who served this company with zeal and 
ability for 30 years. The board feit it right that his services should be recog- 
nised by the grant of a pension of £.10 в year, Which wiii be continued at the 
pleasure ot tne board, and they have no doubt that their action іп this respect 
will receive the proprietors’ approval. Mr. F. T. Preddle, who joined the сощ: 
pany ір 1873, has been appointed secretary. 


Greenock and Port Glasgow Tramways Co. 


THE report for 1922 shows that the outlay on the electrical re- 
construction during the year amounted to £51,656 15s. 5d, making 
the total expenditure to December 3186 last £171,063 153. 7d. 
During the year £30,000 debentures were issued as security for a 
loan. The total revenue was £26,429 158. 6d., and the expenses 
£16,697 198. 7d. The net profit was £9,731 158. 11d., which added 


498 


THE ELECTRICAL REVIEW. Vol. 52. No. 1,321, Manon 20, 1903. 


to the amount brought forward makes £10,461 17s. 10d., which will 
be applied as follows :—Depreciation and renewals account, £1,500 ; 
reserve (sinking) fund, £1,780; dividend, 5 per cent. per annum on 
preference shares, £304 lls. 3d.; 6 per cent. per annum on the 
ordinary shares, £2890 9s. 4d.; balance carried forward, £3,986 
17s. 3d. = £10,461 17s. 10d. With reference to the £1,780 set aside 
in the proposed allocation of profits for the service of the sinking 
fund, the directors propose to set aside such a sum annually out of 
the profite as will provide for any shrinkage in the capital value in 
the event of compulsory sale. During the year an order entitled 
“The Greeuock and Port Glasgow Tramways (extension) Order, 
1902" was obtained, authorising the company to increase the share 
capital from :£120,000 to £185,000, and to raise in debentures а 
farther sum of £21,500 in addition to the amounts authorised by the 
previous Acts. It also empowers the company to construct and work 
a short extension about 1 furlong from the Port Glasgow terminus, 
and to run motor-cars and omnibuses in connection with the tram- 
ways. The extension will be proceeded with at the end of March. 
A difference of opinion has arisen between the Greenock Corporation 
and the ccmpany, in connection with the supply by the former of 
electrical cnergy for working the tramways. The points in dispute 
have been referred to the Board of Trade for settlement by arbi- 
tration. 


Miles open— | 
Route miles .. Фә ks T sn vs is 1'585 
Single line Va «^s Pe 4 $e AS 77 
Double line a oe ee s ws os 6 815 

Number of passengers carried.. А А > 5,890,105 

Average receipts per paesenger 5% ©» x ex 1:168. 

Average expenditure per passenger .. É .. 2% 74d. 

Proportion of expenses to receipts .. vs 64 p.c 

Number of cars in stock i% e ма vs eo 


Winchester Electric Light and Power Co. 


Mr. Т. Е. KIn BA presided at the annual meeting of this company 
last week. He moved the adoption of the report for 1902, which 
showed that 7,441 8-c.P. lamps had been added, making a tots! of 
28,256 lamps. There was an available net balance of £3,711, and, 
after paying debenture interest, £2,330 was avajlable for a 5 per 
cent. dividend on the ordinary sbares, and £794 was carried to 
reserve and renewal fund, £128 being carried forward. One thou- 
sand ordinary shares bave been issued at par and £8,100 debentures 
at a premium. Mr. Kirby said that the report was satisfactory. The net 
revenue was £3,711 as againet £2,713 in1901. During the year just past 
there had been an increase of £1,041 in the sales of current and the 
rent of motors. The cost of coal had been £1,185, an increase on 
the previous year, when the cost had been £1,087. This increase 
was, of course, due to a corresponding increase in business, and he 
thought great economy had been shown. The loan capital was 
£28,000 and the share capital £30,000. They still had power 
remaining to issue a further £17,000 loan capital and £20,000 
ordinary, which might be issued as ordinary or preference shares. 


Davis & Timmins. 


Sin Henry Mance presided at the meeting of this company on 
12th inst., and in moving the adoption of the report, which we 
published last week, said that it was satisfactory to all the share- 
holders. The profits had been about the same as in the previous 
year, notwithstanding that there had been a good deal of depression 
of trade which naturally brought about keener competition and a 
cutting of prices. After going through some of the figures in the 
accounts and showing the increases and decreases, Sir Henry referred 
to the question of the trouble they had had with the assessment 
authorities. The manner in which it was attenrpted to levy 
increased rates and taxes was arbitrary and likely to give rise to a 
feeling of insecomity. The sooner the promised legislation took 
place the better, for industrial and other undertakings were being 
put to unnecessary expense by being compelled to appeal against the 
unreasonable decisions of the local authorities. The directors had 
increased the allowance for depreciation on machinery, &c., by 
£360. 
The report was adopted. 


Baker Street and Waterloo Railway Co. 


Mr. THEODORE J. Hag» presided on Monday last at the meeting 
of this company held at Hamilton House. In moving the adoption 
of the report, of which an sbstract appeared last week, he said that 
the receipts on account of share capital during the balf-year had been 
£202,940, and the expenditure £96,713. The total expenditure to 
date bad been £1,142,903. The progress made with the construc- 
tion of the works had not been quite so rapid as they had wished, 
but it had been chiefly owing to difficulties with the landownera— 
difficulties which had now been overcome. The estimated expendi- 
ture during the current half-year was £185,000; only 20 per cent. 
of the whole length of the tunnelling between Baker Street and 
Waterloo remained to be completed, and 1t was expected that both 
tunnels would be finished in about five months. Work at the 
stations was being pushed on as rapidly as possible. With regard 
to the extension from Waterloo to the Elephant and Castle, tbe 
contract had been let to Messrs. Mowlem & Co. The speaker re- 
ferred to the Royal Commission which is now sitting on the 
London traffic problem; he had no doubt that the results of 
the Commission's labours would be the production of & scheme 
which would solve the difficult problem for many years to come. 


Most of the Bills for new lines had been deferred, but this company's 
Bill, as it did not provide for any extension, was to proceed in the 
usual course. 

Sir ALGERNON WEST seconded, and it was carried. 

After other routine business had been transacted, a Wharnclifſe 
meeting was held, at which the solicitor went through the clauses in 
the company's new Bill. The chairman said that the directors had 
decided to drop the clauses for amalgamation, and to instead ask for 
powers for the Underground Electric Railways Co., Ltd., to work 
the undertaking and guarantee, after the payment of all working 
expenses, a dividend of 4 per cent. to the Baker Street and 
Waterloo shareholders. This arrangement, he said, would be carried 
through either by means of a lease or working arrangement in 
perpetuity. The precise terms of the document were under con- 
sideration. 

The resolution was passed. 


Northern Counties Electricity Supply Co. 


THE directors’ report for 1902 says that 3s. per share remains un- 
called on 96,000 £1 shares. The amount expended during the year 
was £66,048 103. 1d., making a total capital expenditure on works 
account of £88,179 1s. 6d. The stations supplying Blyth, Spenny- 
moor and Alnwick were in running order at the end of the year, 
and the capital expenditure per kilowatt capacity compares 
favourably with similar undertakings. The Hebburn station was 
not finished at the end of the year, but is expected to be in working 
operation at an early date. 


Orders were obtained by the company for the areas of Amble, Ashington 
Bedlingtonshire, Earsdon, Seghill, Morpeth and Newbiggin, in the County of 
Northumberland, and Leadgate and Stanley in the County of Durbam, so that 
the company now holds, including areas previously secured, the right of electric 
supply in important colliery centres of Northumberland and Durham. A con- 
tract for the company to work the order held by the Hartlepool Corporation has 
been also arranged. In the Northumberland Electric Tramways Act, 1902, the 
company obtained without opposition all the sections applied for with the 
except'on of оре which is still in abeyance. At Blytb, Spennymoor and Alnwick 
the obtaining and connecting of consumers have been actively pursued. The 
connections made at the end of the year amounted to 894 consumers, with an 
equivalent of 12,658 lamps of 8 c. p. The directors consider the progress made in 
this direction has been satisfactory, and in addition tothe lighting connections 
that are being made from time to time, important power consumers have been 
obtained and others are in prospect. As it would be misleading to show a 
revenue account for the broken periods of the past year, tbe working charges to 
December 31st last have been debited to preliminary expenses account and the 
sale of current credited. The revenue account will begin as from January lst, 
1903, with three stations completed. A contract having been entered into for 
working the provisional order held by the Hartlepool Corporation, the erection 
of a station there will shortly be commenced. Arrangements are being made to 
erect a station at Thirsk. The district of Felling-on-Tyne is also being dealt 
with and will probab'y be worked in conjunction with Hebburn, and arrange- 
ments for Whitley and Monkseaton and other places are being made. The 
directors have before them the supply of certain areas, in the colliery districts 
of Northumberland and Durham, which they hope to arrange in a way that will 
save a large capital outlay and materially add to the earnings of the company. 
In order to carry out these works, additional capital is required and the directors 
have decided to make a further issue of shares. The amount of the new issue 
has been fixed at 50.000 shares of £1 each, which will shortly be offered at par 
to the present shareholders pro rata as near as may be to their holdings, each 
shareholder being entitled to one new share for every complete number of two 
shares at present held. The directors hope that any issue of shares, beyond 
those now about to be made, may, considering the prospects of the company 
and the present market price, be issued ata premium. 


British Insulated and Helsby Cables, Ltd. 


THE directors’ report for the year ended December 31st, 1902, shows 
a profit of £127,696 18. 4d., to which is added balance brought 
forward, £2,423 16s. 5d. = ... $63 ius £130,119 17 9 


From this has to be deducted directors' and deben- 

ture trustees' fees, and remuneration to works 

committee, less directors’ fees receivable from 

other companies. T" iw T . £2,750 15 4 
Interest on debenture stock e - E .. 16,400 17 4 
Depreciation on buildings, plant, machinery, &c. .. 17,500 0 0 
Transfer to special reserve account  .. vx .. 10,000 0 0 
Dividend on preference shares to December 81, 1902 30,000 0 0 
Interim dividend on ordinary shares to June 80,1902 20,000 0 0 


Leaving available for dividend a balance ої .. vs .. £839,068 5 1 
The directors recommend the payment of & further dividend of 6 
per cent. on the ordinary shares. vs р ёа .. 80,000 0 0 
Making, with the interim dividend already paid, a total of 10 
per cent. for the year ended December 81st, 1902, — 
Carrying forward to next account a balance of. А . £3,468 5 1 


The negotiations referred to in the last year's report for & union 
of interests with the Telegraph Manufacturing Co., Ltd., of Helsby, 
have been completed, the shareholders of that company being 
allotted 30,000 ordinary shares and 20,000 preference shares at £5 
each as the purchase price, and as arranged, three of the directors 
of the Telegraph Manufacturing Co, Ltd., joined the board of this 
company. Upon the completion of the amalgamation, the directors 
came to the conclusion that a general manager should be appointed, 
who would have a supervising control of the entire interests of the 
company, and they were successful in securing the services of Mr. 
D. Sinclair, who has had many years’ experience of electrical 
business as engineer-in-chief to the National Telephone Co., Ltd. 
Mr. Sinclair entered upon his duties in August last, and the 
directors feel amply justified in the choice they made. The 
directors have transferred from the general reserve account to a 
special reserve account the sum of £100,000, to which £10,000 has 
been added out of the year's profit, making a total of £110,000, 

artly with the view of meeting any loss which might arise on 
investments, and also with the object of writing off the expenses 
of the preference share and debenture issues, cost of am - 
tion, &c. In addition to the preference and ordinary shares 
issued in satisfaction of the purchase of the Telegraph Manufac- 
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turing Co.'s business, a further £50,000 in preference shares, and 
£250,000 in debenture stock were offered to the public, both issues 
being largely over-applied for. The provision of this additional 
capital has enabled the directors to extend the company's manu- 
facturing facilities, and to bring into working condition some of the 
most important of the company's electrical undertakings. 


Bournemouth and Poole Electricity Supply Co. 


Tux directors’ report for 1902 states that the capital expenditure 
incurred during the year on the Bournemouth, Poole, Christchurch, 
and Pokesdown orders amounted to £34,916 14s. 5d., making the 
total expenditure in respect of these orders up to December 31st 
last £231,456 83. 8d. 


The balance from revenue account, together with the balance brought for- 
ward from last year, amounted to £19,499 11s. 8d., from which must be deducted 
interest charges, reserve for depreciation and redemption funds, leaving the 
sum of £11,741 8s 84. to the creait of net revenue account, as against £8,918 
Ils. 11d. for 1901. Out of this sum the dividends on the 44 per cent. and on the 
брег cent. preference shares of the company have been paid, and the directors 
now recommend the payment of a dividend on the ordinary shares of the com- 
pany at the rate of £ per cent., less income-tax, for the year ended Decembe 
3lst, 1902. These payments will absorb £10,851 8s. 11d., and leave a balance of 
51.80 10s. 4d. to be carried forward. Special mains have been laid for power 
purposes, and a supply of continuous current therefrom has been available since 
the commencement of last year. The work of extending the company's mains 
to Poole and Parkston3. commenced in 1901, has been completed. A generating 
station at Christchurch is now in course of erection, and a supply therefrom, 
for both lighting and power, will be available shortly. Tne Bournemouth Cor 
pores and the company applied for a provisional order for Pokesdown in the 
ast session of Parliament. The Corporation’s application was refused, while 
that of the company was granted by the Board of Trade, and confirmed by 
Parliament, and the company’s mains are now being extended for the purposes 
of supply in that district. The equivalent of 79,309 B- C. . lamps were connected 
to the company’s mains at December 81st last, showing an increase equivalent 
to 13,217 8-c.r. lamps connected for this year. The lamps applied for show an 
increase of 13,343 8-с.р. for the year, as against 12,378 for the preceding year. 
The progress of the Richmond (Surrey) Electric Light and Power Co., Ltd., 
continues to be satisfactory. The directors of that company have declared a 
dividend ороп its ordinary shares at the rate of 7 per cent. per annum ‘in 
respect of the year ended December ‘Bist last, as against 6 per cent. for the 
previous year. 


County of London and Brush Provincial Electric 
Lighting Co. 


Tux directors’ report for 1902 says that the capital expended during 
the year in respect of the company’s London districts, amounted to 
£143,857 19s. 11d., making the total expenditure on account of 
those districts, up to December 31st last, £1,166,366 138. 11d. 
Eerenue.— Balance from last account, after payment of the final 


dividends on the preference shares and the ordinary shares of 
the company for the half-year euded December 81st, 1901, less 


income-tàx  .. s x» 28 T xs si «> .. £4,086 9 8 
Balance from Revenue Account No. II., after deducting generation 

and distribntion costs, &c., and payment of directors’ fees, rent, 

rates, taxes, general establishment and other charges, wages and 

proportion of salaries "m МЕ T ЯР vs a 64,265 2 1 
Making a total available revenue for the year 1902 of vs .. £68,901 11 9 


From which should be deducted the following items :— 
(a) Interest on debenture stock, including interest on instalments 

paid in advance, and interest on temporary loans, less income- 

tax Ys - js >i ds we se га M .. £22,399 16 10 
t^; Interim dividend on 20,000 6 per cent. preference shares for half- 

sear ended June 80th, 1902, and on a further 10,000 6 per cent. 

preference shares for the s&me period from the due dates of 


instalments, less income-tax de es ads ott " .. 8,001013 1 

(c) Iaterim dividend on 40,000 ordinary shares at 4 per cent. per 
annum for half-year ended June 30th, 1902, less income tax. 1,516 18 4 
d! Amount written off preliminary expenses account is .. 1,130 11 5 
i) Amount carried to contingency account x es Ga 850 0 0 

(f) Amount carried to reserve for depreciation, repairs, re- 
newals, &c. ee oe ее b». be ee ee e oe 8,000 0 0 
£47,407 14 8 


Leaving for further distribution.. T - js es . . £20,893 17 1 


The directors now recommend that further dividends be paid on 
the preference and ordinary shares, making 6 per cent. on the 
preference and 4 per cent. per annum on the ordinary shares. This 
will absorb £15,937 10s., and leave a balance of £4,956 78. 1d. to be 
carried forward. The several capital and revenue accounts hitherto 
shown ately under their respective orders have this year, with 
the consent of the Board of Trade auditor, been consolidated into 
one set of accounta for the purpose of simplification. The com- 
pany's interest in the Dover Electricity Supply Co., Ltd., has been 
disposed of, and the profit realised therefrom appears in the 
revenue account for the period underreview. The Borough Council 
for Camberwell applied to Parliament last year for competing 
powers with the compang, but withdrew its application upon the 
Boatd of Trade intimating that an order would be granted only on 
condition that the Borough Council purchased the company's under- 
faking within thearea of supply under the terms of the Camberwell 
Order, 1896. The Borough Councils for Bermondsey and South- 
wark also applied for competing powers with the company in 
respect of St. Olave, Bermondsey, and St. George-the- Martyr, 
Southwark. The Board of Trade, however, after hearing evidence, 
refused to grant these orders. The arbitrator appointed by the 
Board of Trade under the terms of the Stepney Order, 1900, 
awarded the company the total sum of £7,393 5s. 4d., including 
part costs, as compensation in res of the County of London 
(East) Electric Lighting Order, 1897. Tue sum received in respect 
of costa has been credited to the proper accounts in the company's 
books, and the balance remaining has been placed to the credit of 
reserve for depreciation, repairs and renewals account. In order to 
provide further funds, as necessity arises, for the development of 
the company’s business, the directors propose to increase the share 


capital of the company from £890,000 to £1,600,000 by the creation 
of a further 40,000 preference shares of £10 each, and a further 
40,000 ordinary shares of £10 each. The directors also propose to 
increase the borrowing powers from £400,000 to £800,000. The 
necessary resolutions embodying the above proposals will be sub- 
mitted to the shareholders for their approval at the meeting to be 

held on 23rd inst. 


The profits derived from the company's London stations for 190? amounted to 
£61,693 168. 6d., against £50,508 19s. 4d. for 1901, being an increase of 22 per 
cent. for the year, while the generation and distribution cost: and working 
expenses show an increase of only 8:15 per cent. over the figures of 1901. The 
total applications received &t December 81st last amounted to the equivalent of 
416,292 9.c р. lamps, being an increase of 90,314, or 28 per cent. for the year. 
Included in these figures are 396 users of motors aggregating 4,424 H. p., showing 
an increase of 1,639 н.р. for 1902. The total units sold were 4,908,255, 
as against 4,351,106 for the previous year. To meet the growth of the 
company's business additional generating plant has been erected during 
the past year at the City Road station, and further plant is now on order, 
At the company's Wandsworth station the buildings are being extended for the 
accommodation of additional plant which will be erected there during the 
current year. In view of the development of the company’s business in the 
southern districts, the directors have purchased a site for a generating station 
in Camberwell, and are thus prepared for any future developments that may 
arise. The supply of continuous current was commenced iu 8t. Olave last year, 
and the prospects in this district are most encouraging. In order to meet the 
requirements of all classes of consumers in the company's area, the directors 
have introduced a scheme of wiring premises on the rental system, and have 
also adopted prepayment meters for use in small premises. The directors of 
the Bournemouth and Poole Electricity Supply Co., Lid., have declared a 
dividend on the ordinary shares of the company, at the rate of 8 per cent. as 
against 7 per cent. for tbe previous year. The Scottish House-to-Hou:e Elec- 
tricity Co., Ltd., has made substantial progress during the year. The re- 
modelling of the Coatbridge *tation and the conversion from alternating to 
continuous current is now cemplete, and a supply from that station to the 
adjoining Burgh of Airdrie is availabie. The company has disposed of its 
interest in the Airdrie and Coatbridge Tramways Co on a satisfactory basis, and 
terms have been agreed between the respective companies for supply of the 
necessary power for working the tramways when completed. 


Poole and District Electric Traction Co. 


Мв. GaBCKE presided at the annual meeting of this company held 
at Donington House on Tuesday. He said that the shareholders 
were to be congratulated upon the result of the working and upon 
the position of the company generally. In comparing the profit and 
loss account with that of the previous year, it must be borne in mind 
that the present account was fora full year, whereas the preceding 
one was for only nine months. The lines were opened in April, 
1901, and they paid a dividend at the rate of 6 per cent. for the 
year, but for the past year they were able to pay at 8 per cent. and 
place to depreciation and reserve £1,000 as in the preceding year, 
and to carry forward to next year £959. The result had been eatis- 
factory, notwithstanding that during the year they had experienced 
very unfavourable weather from a tramway poiot of view. The 
item of repairs and maintenance appeared rather heavy as compared 
with the expenditure under that head in the preceding year. That 
was largely due to the heavier amounts they had had to spend on 
repairs of permanent way rendered necessary by the very heavy 
vehicular traffic which had passed over the route while the Corpora- 
tion lines were constructing. The administration and gencral 
expenses showed increases largely because of increased rates and 
the item of income-tax now introduced into the accounts. On 
capital account they had expended £8,904 during the year, mainly 
upon six additional cars and electrical equipments which cost over 
£6,000, and £2,110 had been spent on Parliamentary and preliminary 
expenses. The company’s relations with the Bournemouth Cor- 
poration were antagonistic, and at the same time friendly. They 
were still at litigation, though the appeal to the House of Lords had 
been suspended by mutual consent pending the application to 
Parliament by the Bonrnemouth Corporation for powers to purchase 
this company’s undertaking. In the course of the next few months 
they would know more as to what was to happen in regard to this 
undertaking in the fut ure. 

The report was adopted, and the retiring directors and auditors 
re- elected. 


Oxford Electrie Co. 


Вів Henry Максе presided on 6th inst. at this company's meet- 
ing, and moved the adoption of the report, which appeared in our 
issue of February 27th. He said that the revenue had greatly 
increased, and the working costs bad been reduced from 3'12d. to 
2:44d. After paying interest and some other items, there was a 
net profit of £6,179; £2,250 had been placed to the reserve and 
renewal of plant account, bringing that fund up to £4,500. After 
paying a 54 per cent. dividend on the capital, £276 was carried 
forward. Attbe end of the year there were 46,000 lamps (8 cP. 
equivalent) connected, and 50 per cent. were in circuit at one time. 
After detailing the various expenditures on capital account during 
the year, for new land, buildirgs, coal accommodation, boiler 
machinery, &с., Sir Henry said that the number of consumers had 
increased to 760 from 673 in 1901, the new lamps added being 
5,592. Expenditure on hire-purchase installations (£989) brought 
on the equivalent of 1,300 lamps. The share capital had been in- 
creased by 1,926 shares to £70,000. The current year's capital 
expenditure would not be less than that of last year, and an issue of 
shares would be made. They had ordered a 375-xw. fast speed 
engine and dynamo to suffice for the next two years' additions. 
The efficiency for the year had been 2 per cent. better than for the 
previous year; coal was cheaper, and 6˙1 lbs. were used per unit 
instead of 6:8 lbs. The decreased cost of distribution was mainly 
due to the reduced mains’ maintenance charges. They һай relaid 
the old cables on the solid system, and tbis would give them 
another 50 years of life. The revenue from current sold during 


the year was £13,965, as against £11,938 for the previous year; 
The Corporation bad renewed the public lighting contract for the 
next five years. Thedirectors saw no reason to regret the adoption 
of the continuous current. As the low tension mains gradually 
stretched out from the centre of the city toward the generating 
station they might find it convenient to supply a portion of the 
area direct from the generators, and it was in the minds of the 
directors to use higher voltage in order to reach the sub-stations 
economically as fresh extensions in the north or east of Oxford 
became necessary. 
The report was adopted. 


Edwards Air Pump Syndicate. 


THE rcport for 1902 states that royalties amounting to £4,792 were 
received, a8 compared with £4,734 for 1901, while tbe ordinary 
expenditure was £2,565, a slight decrease on the previous year. 
The number of pumps for electrical and other land installations 
shows a satisfactory increase, and for the first time has exceeded the 
number of marine pumps, the former representing 52 per cent. and 
tbe latter 48 per cent. of the total numb:r of pumps booked. The 
directors propose applying £1,000 to sinking fund account for 
redemption of cost of acquiring patents to pay a dividend of 6 per 
cet on the called-up capital £1,272, and to carry forward the eum 
of £166. : 


Folkestone Electricity Supply Co. 


THE report for 1902 states that there is a profit on the revenue 
account of £5,177. The directors recommend the payment of a 
dividend at tbe rate of 6 per cent. for the half-year (making 5 per 
cent. for the year), which will require £1,500, and the placing of 
ESCO to the reserve fund or a depreciation fund, thus leaving a 
balance of £203 to carry forward. "The directors bave entered into 
an agreement with the local authority at Hythe for the working of 
their provisional crder, and they are concluding negotiations with 
the District Council of Sandgate for the working of the Sandgate 
order. To provide tbe cost of the outlay in connection with the 
supply of these two districts and for further extensions in Folke- 
stone, and to pay cff the bank overdraft, additional capital has been 
created, in the shape of 10,000 5 per cent. preference shares of £5 
each. А first issue of 5,000 cf these shares was offered in January 
last to the shareholders and debenture stockholders of the company, 
and was over-subscribed. 


Charing Cross and Strand Electric Supply Corpora- 
tion.—An extraordinary general meeting will be held on 26th inst. 
to pass resolutions increasing the capital by the creation and issue 
of 40,000 City Undertaking £5 preference shares at 43 per cent. per 
annum. 


Prospectus.—The Devonport and District Tramways 
Co. has been before the public this week inviting applications for 
an issue of £14,700 4 per cent. debentures at par, to enable it to 
discharge its liabilities on capital account. The list closed on Wed- 
nesday. 


Melton Mowbray Electric Light Co.—At the annual 
meeting last week, Mr. W. J. New presiding, it was reported that 
the number of lamps connected have increased from 4,111 to 8,520 
during the past year, and the number of consumers had been 
just doubled. A dividend of 24 per cent. per annum was 
declared. In order to provide for new machinery and further ex- 
tensions it was decided to issue 3,000 new shares of £5 each, and to 
authorise the directors to borrow sums of money not exceeding 
£10,000. 


United Alkali Co.—Tbe report for 1902 shows а net 
profit of £242,795. Adding amount brought forward from 1901, 
£38,106, there is a total of £280,902, which the directors propose 
shall be apportioned as follows:—A second interim dividend on 
preference shares at 78. per sbare, transfer to debenture redemption 
account £15,000, leaving to be carried forward £80,290. During 
the year certain patent rights have been assigned to the Power-Gas 
Corporation, Ltd., payment for which has been made by the allot- 
ment to this company of thares to the nominal value of £28,569. 


Buenos Ayres Grand National Tramways Со, —Ап 
extraordinary meeting of this company was held last week in 
Гог don, when resolutions for entering iuto a provisional agreement 
with other Buenos Ayres tramways companies, aud authorising the 
directors to raise £760,000 for such purpose, were passed. The agrce- 
ment provide: for electrification, which will increase the receipts 
per mile by 50 per cent. The working expenses are at present 80 
per cent., aud by electrification it is expected to reduce this figure 
to 55 or 20 per cent. The joint system consists of 82 miles of line. 


Brush Electrical Engineering Co.—The directors 
have decided, subject to audit, to recommend payment of the full 
dividend of 6 per cent. to the preference shareholders for the year 
ended December 31st, 1902, leaving a sum of about £1,187 to be 
carried forward, after placing £6,500 to depreciation reserve fund 
and £5,000 to general reserve fund, 
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diplomatic. 


STOCKS AND SHARES. 


Wednesday Evening. 

Тнк Stock Exchange is taking more interest in its domestic 
affairs than it is in regard to business, for the latter continues to be 
as slack as ever in most of the markets. Money remains fairly 
expensive, and this із а factor that makes its influence felt more 
hardly every day upon Consols and similar securities. Out of the 
multitude of reasons placarded by insistent newspapers for the fall 
in Consols, the most obvious of all is that there are far more sellers 
than buyers, and, this being the case, investment departments are 
mostly dull along with the Funds. Alluring though the prospect 
be, we will refrain from the temptation of expanding explanations 
for the weakness; suffice it to say, that the immediate ontlook does 
not favour any substantial recovery. 

Home Railway stocks incline to be easier, the slender amount of 
public interest aroused a few weeks ago in this section failing to be 
maintained. But electric railway stocks are steady. Waterloo 
and City can hardly be bought under 99, and after dipping a frac- 
tion, City and South London recovered at 76, while Central Londons 
are virtually unchanged. Nothing appears to have been done up 
to the present in the way of meeting the ventilation problem on 
the Twopenny Tube. District and Metropolitan are 402 and 88 
respectively, East London 64, and Furness 683. Great Northern 
and City Preferred shares have crept into some promincnce, and 
are changing hands at 84 and its neighbouring fractions. Of the 
gilt-edged stocks, Central London 4 per cent. Debenture was sold 
the other day by a broker at 117. The three City and South 
London Preference issues are quoted 1314, 1294 and 1261, in the 
order at which they were offered. 

Reference has been во frequently made in these columns to the 
coming of a Yorkshire Electric Power Co., that readers will have 
experienced no surprise at having seen the prospectus advertited 
this week. No premium has been, so far, established upon the 
shares of the undertaking. We understand that the reception 
accorded to the Yorkshire Power Co. will govern in no small degree 
the issue of a very similar concern next week. There may be even 
more than one if the Yorkshire is well subscrited. Another new 
emission on the carpet takes the shape of shares in an electrical 
engineering firm of considerable importance. 

Both the British Thomson-Houston and the Callender's Cable 
Companies are mentioned in connection with the Yorkshire Eleo- 
tric Power Callender's shares; stand at 14, and the 44 per cent. 
Debenture stock of the British Thomson-Houston is officially 
quoted at 104. 

While upon the topic of new issues, it may be mentioued that 
high authority contradicts the rumour which would saddle the 
County of London and Brush with a fresh offer of Debenture 
stock almost immediately. It would appear that although powers 
may be taken to increase the amount of Debenture stock, no present 
issue is contemplated. The County report is open to criticism in 
regard to the money which the company bas invested in other 
ventures; the statistics are not differentiated sufficiently for the 
student to see exactly how things stand in this respect, and it is 
not a small point. County Ordinary shares are 9, the Preference 
124, and the Debenture stock about 110. 

Kensipgtons are a good market at 11, and there is a good deal 
being done in the shares. South ‘Londons have been bought at 
3%; but it is open to grave question as to whether the sum applied 
to depreciation can be called anything like adequate. Smithfields 
also continue in request. Brush are steady, with little business 
passing, and the dividend on the Preference shares has helped the 
price a fraction. Metropolitans have stiffened, the meeting being 
regarded as satisfactory, and the chairman’s speech as distinctly 
Westminsters are in demand, and the price is 124 
to 13, the new shares being 63. The Folkestone dividend, 
making 5 per cent. for the year, has left the shares unchanged at 
6} middle. 

Telegraph stocks and shares are, in Stock Exchange parlance, 
playing piano, pending further developments in the world of wire- 


less wonders. After being very weak, the Anglo-American group 
hardened up sharply, while inthe Far Eastern division business has 
been almost at a standstill. Опе or two of the best class stocks 
have come into request. Wertern Telegraph Debenture stock is 
wanted at 98, to give one example. Telephone varieties are fairly 
active, especially National Preferred, which now stands about a 
point below par, the Deferred being 724. The third Preference 
shares keep about at 51. Chili Telephones are unchanged. 

In the traction market, the general tendency is good. London 
United Tramways Preference are up to 112, and amongst foreign 
descriptions several riees have to be chronicied in the Buenos Ayres 
and Belgrano list. The Ordinary shares are 23, and the two Pre- 
ference 54. British Columbia Electric Railway Deferred stock has 
been doue at 694 this week, and Anglo-Argentine trams at 45. 
British Electric Tractions are a firm market, and this section, as a 
whole, looks like going better. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANTES. 


Business done 


Stock Closi Closi 
Present or | Dividends for the last 9e ng osing week ended 
NAME. Qnotationsg Quotations 
Issue. Share. three years. Маг. lith, | Маг. isth, | Mar, 18th, 
1900. | 1901. | 1902. Highest Lowest 

67,100 | African Direct Теейарь, 4% Debs. E И és © ..| 100 es ix $^ 97 —101 97 —101 А 

95,000 | Amazon Telegraph Co .'8 shares, Nos. 1 to 25,000 Wl уй. es 10 2 ge is 241— 84 24— 84 . 
119,700: Do. do. 5 % Debs., Nos. юне, И m ..| 100 M is N 70 — 80 70 — 80 ex 
788,840 | Anglo-American Telegraph `.. oo e 05e 0e Stock | 8$ 618. 60/0 48 — 81 49 — 52 we z% 

8,105,580 Do. do. do. 6% Pref. se ei s s. .. | Stock | 6 6% 6 9 91 — 93 92 — 04 92} 91 
8,106,580 Do. do. do. Deferred Vs HE vs 26 .. | Stock | 5s. 2s. 1/ 8 — oh M— 8j s " 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. i $5 RE A a 5 Б 9 b 4 — 4i 4 — 4 1 
13, 888, 9006 | Commercial Cable io .. | $100 8 8 160 —170 160 —170 9 
1,941,909 Do. do. Sterling 500 year 4 4 * Deb. Btock Red. Ка .. | Btock x 90 — 93 90 — 93 91 90 
16,000 | Cuba eo E ЗК -- НИ 10 44% 4 96 A— 7 — 7 64 v 
6,000 10 % Pref. s ss T Y "a Ар EN 10 ЖИ 134 — 14 184 — 14 s Ре 
12,981 Direct S Spanish Telegraph CI ШЫРТ NS 5 4% | 4% | 4% — m К 
6,000 Do. do. 10 % Cum. Prei. Ps T vs ss Б di m T 7— 8 7— 8 À 
60,7101 | Direct United States Cable 20 84% 8196 T 9 — 10 9 — 10 ©» ex 
92,8001 | Direct West India Cable, 4476 Reg. Deb., within Nes. 1 to 1, 200, Red. | 100 $ е6 a 99 —102 99 —102 - T 
4,000,000 | Eastein Telegraph, Ord. 8 T ..| Stock | 7% | 7% e 124 —197 121 —126 1975 102 
1,955,565 Do. Bj P Stock . ee ee ee 100 ee ee ee 86 — 89 86 — 89 87 86} 
1,684,645 Do. 4% Mort. Deb. Stock Red. are .. | Stock b. 2s e 106 —109 106 —109 107 

900,000 | Eastern Extension, Australasia, and China Telegraph — ..  ..| 10 1% 79 T 11j— 124 114— 124 12 11$ 
890,0001 Do. 4% Deb. Stock Stock sa es ©з 105 —108 106 —106 "m ЭР 
800,000 | Eastern & South Асап Tele., 4% Mt. Db., Nos. 1 to 8 ‚000, red. 1909 | 100 ES ss - 98 —101 99 —109 T e 
TRA Gi ро, M е : Reg. Mort. Deos; (Mauritius Sub.) 1 to 8, 000 y ЕРЙ 515 is uc 101 mar 96 1013 es 

7 о е egra an * ее oe ee ee ee т 82 ә ә ie 

180,049 Do. do. iu" "Pref. AM = es Ке a's 10 к Е se 12 — 18 12 — 18 1 12 
150,000 | Great Northern Telegraph, of Copenhagen 10 16% | 15 96 24 25 — 27 25 — 97 iu 

66,8001 k Halifax and Bermudas Cable, 4$ % 1s$ Mort. Debs., within Nos. } 100 99 —102 99 —102 

1 to R : d es ees LJ ee 

17,000 | Indo-European Telegraph . S0. l| 25 109, |10% | .. 87 — 41 87 — 41 
100,000 London Platino- Brasilian Telegraph, 6 Debs. ` T ja ..| 100 ЫЯ Du à 100 —104 100 —104 

72,680 | Montevideo T'ele hone, Ltd., Ord. Nos. 1 to 72,680 .. .. .. 1 B% | 24% ve i i- $ c 

86,492 Do. 5 Pret, Nos. 110 86,0 E es 1 vi x ёз 1 1 | 

1,989,888 | National Te bone: Pref. Воск .. 28 x i .. | 100 6% 6 % 6 © 97 — 99 98 —100 994 974 
1,966,667 Do. о. Def. 8tock sa > е x4 УИ ..| 100 Ps Ns 44 70 — 72 69 — 71 78 70} 

15.000 Do. do. 6 % Cum. 1st Pref. .. - - 9 5 аа 10 6 6 6 18 — 14 18 — 14 18 F 

15,000 Do. do. 6 % Cum. 2nd Pref. i es 10 6 6 6 19 — 18 12 — 18 12 12. 
950.000 Do. do. b €, Non-cum. 8rd. Pret., 1 to 260, 000 Me es b 5 6 5 53— 54 53— 55 575 

2,000. 000, Do. do. 4 Deb. Stock Red. T .. | Stock | 84 84 34 96 — 98 96 — 98 98 i 
600.000 Do. do. Deb. 8tock Red. i АР, 100 4 4 4 pd 101 —109 101 —108 1024 А 

171.504 | Oriental Telephone ы Elec. Nos. 1 to 171, y ly paid M sä 1 0 0 ie — 1 1 á ‘ 
100.000) | Pacific and European Tel., 4 % оча. Debs., to 1,000 n ..| 100 és js m 97 —100 97 —100 

11,889 | Reuter's .. s >» Е ‚> - Se 8 6% 6% + 74 74 

8,308 | Submarine Cables Trust А ia x 5% vs .. | Cert. а ss :% 105 —116 105 —115 

68,000 | United River Plate Telephone к b 7 96 1% «à — 57 — 6: 

40.000 Do. do. р Cnm. Pret., Nos. 1 to 40, 000 ee Б ee ee = bi 4 — b 
179.947. do. . . ee Stock е б ee 108 —106 108 —106 ee eo 

15,600 | West Atrican Telegraph, ашы, vs s 10 id ae Y 8— 4 8— 4 PT К 

80,008 | West Coast ої i 1 to 80,000 and 58,001 to 58,008 . ay T is = 0— i 0- i Ps T 
150,0001 . Debe., 1101,600 guar. by Bras. Sub. Tel, | 100 di s i 96 — 99 96 — 99 И 25 
967,990 Western Telegra * 14d. ^ 9 1 to 207,990 5% ix v. 10 1% 1% vs 11 — 12 11 — 12 118 

75,0001 Do. о. Debs. 2nd series, 1906 ee ee ee 100 eo РА 101 —104 101 —104 ee 
400,000 Do. do. i Deb. Btock Red. ee ee ee ee 100 ee ° a7 —100 96 — 99 984 98 

88,821 | West India and Panama Telegraph. : p s ov : 10 196 T 1— 21 8— 2 

84,568 Do. 0. do. 6 Cum. 1st Pref. ee e 10 es ee 64— 7 64— 7 

4,660 Do. do, do. 6 Cum. 9nd Pref. : ds 10 s vs "n 4— b 4— 5 ба 

80,0001 Do. do. do, Debs., Nos. 1 to 1,800 eo 100 ee ee ee 99 —102 99 —102 ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 British Aluminium 7 Cum. Pref. ee ее ee 10 | ee oe ee 8 — 4 8 — 4 eo ee 
800,000 Do. do. 5 lat Mort. Deb. Stock Red. Se s .. | Stock i ix 2x 75 — 80 75 — 80 0 Ие 
100,000 | British Electric Traction РА аа T: ee - 10 9% 9% "S 184— 14 184— 14 13 138 
100,000 Do. do. 6 % Cum. Pret. ee e 10 a " 12 — 124 12 — 12j 12 12% 
600,000 Do. do. 5 % Perpetual Debenture Btook А . | Btock a 194 —127 124 —127 1 us 
100,000 British Insulated and Helsby Cables če s s vex 15% 109% |10% 7 8 7 8 - 
100,000 Do. do. 6 % Cum. Pref. T 88 5% b 2x ee $a 6 | 6 X 

60,000 | Ро. do, 44% Mort Deb Red. 100 : s 1 | 102—100 | 102—106 ү; a 

60,000 тековен Lindley. . Co., Ord. . è а КР $a #1 8 Nil xis 12/6 to 18/6 12/6 to 13/6 #8 T 

50,000 Do. 6 96 Cum. Pref... es i к 21 6 6% | .. 16/6 to 17s. 16/6 to 178. és T 
105,781 Bra Electrical ЕВЕ Ord., 1 to 105,781. „ ae. we 9 6% > Nil | Nil | 3-4 1— 1 18 H 
150,000 Do. do. Non- "cum. 6 Pref. ee eo ee 3 6 | 8 96 | 6 E^ 1 — 1 11— 2 . ee 
13, 0001 Do. do. 4 $ Perp.Deb.Btock..  .. .. | Stock | . .. | 99—10 99 —102 Е 
125,000! Ро, Регр. 2nd Deb, воси so n]Btck| . „ 91 — 96 90 — 95 

85,000 | Callender's Cable Senet сова shares са 4% Pe 6 15% 20 % a%s 184— 144 134— 143 15i 1518 

40,000 Do. do. do. Б % Cum. Pref. .. " b [с же se Я 6 

90,0001 Do. do. do. 43 96 1st мо нев. Stock Red. .. | Stock A уз i 108 —119 108 —112 110 

1,860,014 | Central London Railway, Ord. Stock ‘a e Stock 4 4% 105 —108 105 —108 1 106 
494,098 Do. do. 4 96 Pref. Stock . eo es ee e Stock . 4 4 96 108 —106 108 —106 105 1013 
494,998 Do. do. Def. do. ee ее ee ee e Stock . 4 4 %, 108 —111 108 —]111 108 

1,890,000 | City and South London Railway js АМ ET i re .. | Stock | 13% 2 8196 76 — 77 154 — 764 764 16 

85,000 omnes & Co., E Les n : «Dei r2 ssa £100, i 8 8 96 14 % д— 8 8 v 

A 8 ort. Reg. о ап 
100,000 | { 501 to 11000 of asor T » 100—106 102 —106 - i 

99,261 | Edison & Swan United Elec. Light, A shares, 28 paid, 1 to 99, - b 2 Nil | zi в 

17,199 Ро. do. “ A " shares, 01—017,189.. 5 Nil 1 2 1 2 iu "E 
844,028! Do. do. 4 % Deb. Stock Red. 100 . oe 73 ыд: 77 | 73 — 77 . ee 
100,000! Do. do. 5% 2nd Deb. Desk Exo Certa. all pd. 100 ; a 77 — 82 77 — 83 = - 
112,100 | Electric Construction, 1 to 112,100 .. 9 6 96 6% 1 2 1 2 ix 5 

81,890 Do. do. 7 €, Cum. Pref., 1 to 81,890 it 2 ! . "e 24— ^8 2 8 213 " 

82.5001 | Do. do. 4 o Pep, lst Mort. Deb. Btock Stock | . » 97 —100 98 —101 1 

25,000 | General Electric bese ( Cum. Sad vs "ZR ae 10 | 525 | 5% - 10 — 104 10 — 104 : ; 
200,000 Do. T ort. Deb.. ss А д Btock | .. T is 100 —108 100 —108 ex 
85,000 | Henley's (W. T) ) "Telegraph i orks, Ord. ч we 5 20 @ 0% | 20% 15 p 16 — 16 xd T 
85,000 Do. i Ro e $5 b 44 9 Ys 5 — 54 xd is 
Л 48,050 Do. do: 44 Mort. Deb; Btock se .. | Stock | m m 107 —1)1 107 —111 xd Эр 

50,000 India-Rubber, Gate perona & Telegraph Works ES 10 | 10 10 1 193 1 193 193 188 

| 800,000! и Do 1 БО} do. 4 % 1st Mort. Deb. 100 A е 101 E 101 zu ы " 

87,600 verpoo er es r А wa us es ©» 0 1 — EN " 

10,000 Do. do. Pret. £10 paid = vs ва a 10 175 к > 1 11 104 — 11 we . 

7.500 ' Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 “a $ e" es 10 E di “a 14 154 14 154 i 

87,850 | Telegraph Construction and Maintenance. 12 175% | 20% | 20% 88 — 41 36 — 89 394 881 
150.000 Do. do. 4 % Deb. Bds., Nos. 1 to 1,600 Red. 1909 | 100 is Кр js 101 —104 101 —104 - 

640,000. Waterloo & City Railway, Ord. Btook ee ee e ee ee 100 8 % 8 % 33% 97 —100 97 — 100 99 е 
| 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. Я From Manchester Share List. 
LATEST PROCUBABLE QUOTATIQN S OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Tele Construction and Maintenance, À— Д. ' | Oldham, Ashton, and Hyde Electrio (4 „ 18—14. 
{ ational Elsoirio Wiring, 1—1, ро, do. Pref (19 pà.), ра.) 0—1, 


| Bank rate of discount 4 per cent. (October Gad. 1909). 


502 THE ELECTRICAL REVIEW. [VoL 52. мо. 1,321, Manon 20, 1908, 


SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends tor the Closing Closing Business done 
NAME. or uotations uotations week ended 
ипе, Share, | let three years. ar. ith. ar. 18th. Mar. 16th, 1908. 
1 1900. | 1901. | 1902. 55 | E Highest.” Lowest. 
100,000 | Blackheath and Greenwich Dist. Electrfe Light, Ord... ^ .. | .. 1 E C. JU. Г 4—1 — 1 t 
120000 „ pin & Kensington Bice Light B: 5 Сеге. "| PB ley | вә | ва MOA 11 10—128. xa 10 | 
U rom ns n Hg t a е LI to ve à x 8 
20,000 Ж 1% Cum. Pre 5 as w T: 10 — 1 1 xa 
50,000 | Charing Cross and Strand Electricity | Supply s N 6 9% |10% 10 9— 9 3-- , 9S 
40,000 Do. do. 5." City Undertaking " AERIS ) E 
» ity Unde . f. s n ze 44 ps T 
3324 ²˙ = RPSL ae | om | te) 
» с e ectricit acr • . ee ee 4 4 = = oe 
150, 0008 Do. íi % Deb. Stock Red. IECIT Шы * $5 108 111 109 —112 
70,596 | City of London Electric Lig ting, Ord. 40, 001—110, 696 n ys 1 0 5 6 96 5% 10 — 11 94— 103 xd T 10 
40,000 Do. 6 % Cum. Pref., 1 to 40, 000 ix 10 6 EM Sa 184— 144 144 xd 197 19$ 
«00,0001 Do. 5 96 Deb. Stock, Sonn. (iss. at 115) all paid .. . “> is - Ру. 122 —127 199 —127 Vs "m 
800,000 2nd Deb. Stock, v. Certe., all paid . 100 108 —106 103 —106 
40,000 | County of London & Brush Prov. коне. Lighting, Ота. 1—40, 000. . 10 4 2 4% 4% 9 — 10 Bà— 93 94 95 
20,000 Do. do. do. Pref., 40,001—60, 000. : 10 6 * ВЕ 12 — 18 19 — 13 А 
400,000 Do. do. 44% Deb. Stock, PR Certa. (all paid) Red gs ia V is 109 —112 109 —112 is 
50,000 | Edmundson's Electric Corporation, Ord. Shares 5 7% | 7% i 6)i— 7 6à— 7 Hu 
80,000 Do. о 6 % Cum. Pref. " T ee ate ii 6 — 63 6 — 63 . 
131000 | Kensington and Knigh bridge ЕТес Ord. T Pe. c s 1 [1035 10 | иси 10 173 ij | ii 
, ens n an tabridge ric is — 
90,000 Bo. do. 4 96 Debenture Stock .. | Stock M sie 100 —108 100 —103 ps 1 
110,000 | London Electric 2 Corporation, Limited, Ord. 8 ga $4 a 21— Oi 2% A 
49,840 Db. do. 6 96 Pref. 5 . А 6 xd Ki Е 
C AM ME NETT е MES ME IE 
, etropo ectrio Supp у: 
220,000; Do. do. 74% Ist Mort. Deb. Btock mn. E d -. | 108—118 108 —118 110 i 
250,0002 D. Mort. Deb. Stock Ben ` ae a в Btock ee oe oe 98 —]01 98 —101 | or е 
10,852 | Notting Hill Electric Lighting ЕЗ us х 10 1 6 6 5 144— 154 14 — 15 xd 92 M 
40,000 St. James’ and Pall Mall Electric Light, Ord. ; 5 144 143 144 15 — 16 15 — 16 158 15i 
20,000 Do. do. do. 7 % Pret. 20,081 to 40,080 5 7 1 2 8à— 9) ы 
112000 | Smithfield Markets Electric ono Cn eR MAE a RE. odo p ваг an Ж 
e u y ee . eo ee ae .. 2 . -— ee 
6000 | сь Laden Electi n G. % ; ) - | 100 и i 86 — 91 вз — 98 le 
А i u Lon eo ty Supp е ee E e е -— ee 
80000 | Urban Electric Supply, 0 ' E шыу 3 x РЕ _ ; 4 41 i 5 5 
80,000 Do. Cum. Prein. 5 ii 4 {_ Б йз 
110,000 | Westminster Electro бор у, Ота. bee. a? CN EE: 5 104% 104% | 12 % 19 — 18 12 — 13 29:8. 1954 
98,141 Do. 5 % Cum. Pref. .. , nar 6— 83 61— 63 A 
* Term to Founders Shares. t Unless еге stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, March 18th. 


7 n L 
CHEMICALS, 40 „ METALS, &o. (continued). 5 
a Acid, Ne es .. per cwt. 5]- vs g Copper Sheet £s E .. рег ton £78 - 
a trio .. we - .. per owt. 22/- ate g „ Rod. .. рег ton £78 ex 
a „ Oxalic.. КА РА .. рег сті. 89/- is в n (Electrolytic) Bars .. perton £69 15 85;- inc. 
a „ e be Ке .. per сті. 5/6 ; - e 8 $i Sheets .. perton - 263 22 inc. 
a Ammoniac, За! .. per cwt. 49/- 8 е $ $5 Rod .. per ton £71 10 £8 inc 
a Ammonia, Mariate ( (orystal) .. рет ton #88 10 ; e H.C, Wire per lb. Sad. 14. inc 
a .. per ton £80 ss S Ebonite Rod ss es .. per lb. 8/- 715 
a Bleaching powder . sis .. per ton £4 10 n J Sheet  .. * .. Der lb. 6j- р 
a Bisulphide of Carbon .. .. per ton £15 " | n German Silver Wire . per lb. 1/6 " 
a Borax Ss a .. per ton | £18 : | h Gutta-percha fine... is .. per lb. 8J- dá 
а Benzole Ay 2M -— E .. per gal. 7J- < | h India- rubber, Para fine . .. per lb. 8/8 to 3/94 dec. 
a T .. per gal. 5/6 г | 4 Iron, Charcoal Sheets .. per ton £18 sa 
a Copper 2 . 5 d n .. рег ton £93 15 : 4 ,, Pig (Cleveland warrants) per ton 51/10 11d. inc. 
a Nitrate 2s - .. per ton &94 A „ Forgings, according tosise per ton From £11 е 
a , White Sugar .. per ton £81 : kr ME p, heavy .. Per ton 47/6 to 50j- bd 
UN а is es per ton £2710 ; | í ,, Wire, galvanised No. 8 .. per ton £9 16 = 
а e per 0 E L7 : 
a Naphtha, Sol Ent (90%, at 160° С). per gal. 6/6 : : Lead, English Ingo$  .. .. per ton £14 ino. 
a Potash, Bichromate, in casks .. per lb. 8d. | ER Ne 28 per ton £18 2 6 
a „ Caustic (75/80%).. .. perton £24 26 | ea Manganin Wire No. .. per ld. 8/- ks 
a Bisulphate s .. per ton £85 =. g Mercury per bot. £8 12 6 es 
а Bhellac ee .. per owt. 119/- is d Mica (in ginal cases) emall . per lb. 8d. to 9d. ` 
a Sulphate of Magnesia : .. рег ton & 10 Sa d „ B> EN medium per ìb. 1/9 to 2/9 З 
а Bulphur, Sublimed Flowers .. per ton £6 5 : а „ large .. per lb. 8/8 to 7/8 > 
а 1 5 А .. рег ton 26 10 p Phosphor Bronze, plain caati per lb. 1/- to 1/2 % 
a .. рег ton 25 р „ rolled bars & rods per lb. 1/- to 1/8 x 
a Soda. Cians (white 70 %) .. per ton £10 16 p i is strips sheet per lb, From 1/2 s3 
а „ Crystals .. per ton £8 o Piatinom ; per o£. £4 és 
а ,, Bichromate, ‘casks... .. per Ib, 94d. Р Silicinm Bronze Wire . per 1Ь. dad. to 1/- Я 
| Btee,, Magnet, acc'd’gtodesc’ р" n per ton #258 v 
METALS, &с. | i „ in bars сай 20 Us 
b Мааша Ingote, in ton lots .. рег ton £148 ER 9 Tin, Block .. ..  .. per ton 110 £188 10 } 70/- дес. 
Wire, in ton lots .. per ton £994 ; 9 „ Foil . . рег lb. 1/6 ag 
Sheet, in ton lots .. per ton 2 ^" Wire, Nos. 11016. per lb. 1/10 е 
UNUM metal ingots . per ton | р White Anti-friction Metals 
р Brass (ro N me 0 basis per Ib. | " White Ant” brand per ton £42 to £62 ws 
ê n brased) per lb. j Tarns, 2/105 Grey Cotton, on rp'ls per lb. Jad. А 
e. Cold drawn). . .. per Ib. | „ Jes. Flax per Ib. : e 
в, Wire, basis. . .. Dor lb Lo сэ р! 10 Ibs. Russian per lb. “на. és 
c Copper Tubes (brazed) d r lb j » . Russian, single .. per Jb. 48d. T 
(solid dran). per lb. j 2 Тв. Jute rove : r ton & $i 
Copper Bars (best selected .. per ton k Zinc, Bh't (Vieille Montagne bnd. ) 95 ton #96 15 £1 ine. 
b The British Aluminium Co., Ltd f Mose Joeman ach е ears [Cos Ltd, Ема W. T. Glover & Co, Lui 
e uminium Co., А Messrs. James & dhe 4 Lt m Messrs over А 
Quotations 4 с Messrs. Thos. Bolton & Sons., Lid. | cipplied by L Messrs. Edward Till а Co. Applied Ly 4 n Messrs. P. Ormiston & Bons. 
рр а Mesars. F. Wiggins & Sone. 4 Messrs. Bolling & Le w pp o Mesars. Jobnson, Matthey & Co., Ltd 
e Messrs. Frederick Smith & Co. icis Mesers. Walter H. Hindley & Co., Lid. p The Phosphor Bronze 3 Lid. 


TRAFFIC RECEIPTS. 


Total to date. Miles | Receipts for Total to date. Miles 
А Week | e week. open. 
Сою А Com А „ — — — — 
m P! ы | ending | Xp. Ino. о or Amat. Be. Ine. : or pases 
year. Э 
„„ 2 7 2 5 - È i 
Blackburn Corp. Trys. .. | Mar. 18 704 4 81 | 89,699 | + 0n E 1 8 B. E. T. Co. (continued)— 2 | 
Blac land Fleetwood | „ 14 296 | + 83. 2,048 + 823 Bouthport e «| Mar. 6 216 
Bristol mw с Co.| ,, 18 4,255 | +959 — — 98 | 98 га Staffordshire 70 А je 
rac «== | Wansea .. ° о ee 
Barnaley District .| Mar. 6 158 — 1,441 — —| — ‘kes Taunton.. as sa s 6 49 Ba 
Deua ande Е / ЖОН ЖО " 
e + { + eston -su . es 
Gateshead ч б 819 | +172 17.488 + 1.7211 101 2 Wolverbampton Dist.| „ 6 341 1 s 
e UNDA GN „ 6 176 — 1,6-5 — — 8 Yorkshire Wollen Dist. „ 6 188 -6.| 6 
Greenook—P:.Glasgow „ 6 | 488 + 23| 3.6909 + 888 7 Б Central London Railway | „ 14 | 7,113 4 & 
Hartl set cep. 6 991] | + «9 1.94 |+ 177 City and B. London Ву. | , 16 800 = 
Kidderminster... ..| „ 6 98 7 1 900 ы Dover Corporation Trys. „„ 14 188 8 8 
(u! Mr M RI S nc. а n к 
n eo ee — — — ee 
Oldham—Asbton ..| „ 6 518 | + 82 470614 642| 8 | в E Glasgow Corp. Trys. „ 14 |14955 ө of 
Peterborough .. ..| „ 6 109 — 806 — = | — Liverpool Overhead Ry.) „, 15) 1,514 et 
Poole we eel a 35 cass TH 12667 н ot ot * Newoastle "o › и ud in a 
Rothesay.. .. | „ 6 41 711 871 T 103 —| — ja i 


, Y 
, 


Vol. 82. No. 1,321, Manon 20, 1904 


THH--ELECFRICAL REVIEW. 


508 


= at 


‘THE MURRAY PRINTING TELEGRAPH. 
(Continued from page 480.) 


Fia. 5 shows a punch block withdrawn when a key is depressed. 
The apacing mechanism ів shown in fig. 6. Rigidly attached to the 
shaft 56 is a small sprocket wheel, 53, which feeds the tape 57 along 


by means of the centre perforations, On the rame sbaft as the 
sprocket is a small ratchet, 54, controlled by the escapement ancbor, 
55, pinned to a shaft, 62. The tape passes over the guide plate, 58, 
beneath the punches, 34 and 35, over the pins of the sprocket wheel, 
and out of the machine. The small rollers, 59 and 60, carried by 
the snap lever, 61, keep the tape on the sprocket, and the lever, 61, 
is pivoted so that it may he thrown back into the dotted line 
position to allow a neq tape to be threaded in. The armature of 
the spacing magnet is attached to shaft 62 ard thus controls the 
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escapement anchor, the ratchet, and the sprocket wheel. The shaft, 
56, is driven by a small shunt-wound motor, connected up 
through a spring box, the action of which is explained later on 
in the description of the recorder. 
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The punching and spacing magnets are operated alternately by 
two electric contacts. While the 10 fiddlebows, 6, are pivuted so 
as to rock up and down on the same shaft, 4, as the keys 3 and the 
kickers 7, there is an eleventh fladlebow 81, which rocks on а 
separate shaft 82 (see fig. 4). This fiddlebow 81, which is operated by 
each and all of the keys, carriesa projecting arm which rocks between 


the spacing and punching contacts, when a key is depressed. The 
normal position for this arm, when no keys are depressed, is against 
the spacing stop. Consequently, when this spacing circuit ig closed, 
preliminary to operating the machine, the spacing magnet is energised 

and the escapement anchor 55 is thus drawn over, so that a tooth of the 

ratchet is retained by one of the arms 63 of the anchor (fig. 6). 

This is the normal condition of the spacing mechanism, the feeding 

being effected by the breaking and closing of the epacing circuit. 

When a key is depressed the spacing fiddlebow, 81, breaks the 

spacing contact the moment the key is touched. This releases the 

armature of the spacing magnet; the anchor flies back and the 
sprocket wheel feeds the tape forward one-third of a letter space. 

The further depreasion of the key carries the contact arm over to 

the punching stop. The moment this happens the punching 

armature, 36, is attracted, and the punches are driven through 

the tape as previously explained. . On releasing the key the 

punching circuit is broken, the punches are withdrawn, 

and the moment the contact arm touches the spacing 

stop the spacing circuit is again closed, and tbe tape 

is fed forward the remaining two-thirds of the letter space. What 
actually happens is that, just prior to depressing a key, one-third of 
the last letter punched remains under the punches. The breaking 
of the spacing circuit by the depression of a key moves the fape 
forward one-third of a letter space, thus bringing a new letter space 
in proper alignment under the punches. 

When handling short messages such as commercial telegrams, 
consisting mostly of short lines which cannot be arbitrarily divided 
like a press des patch, it is necessary to bave a break signal which 
will automatically stop the printing mechanism at the end of each 
line. This break signal bas їо be transmitted like any other letter, 
and in order to ensure its insertion at suitable intervals, a line bell 
is provided to prevent & perforator operator exceeding the length 
of a line before inserting the break signal. f 

Fig. 7 shows the transmitted alphabet, the broken lines under 
each letter denoting the length of the marking current sent to line. 

The speed of these perforatore depends, of course, upon the 
operator; but it may be mentioned in connection with this point 
that the average speed of a typist printing from copy is about 50 
words per minute, to that three perforators are ample provision 
for each end of a circuit. 

Transmitting Vibrator.—This consists of an iron reed, which 
vibrates between two adjustable contacts, and is actuated by two 
pairs of electro-magnets, the circuits of which are а! егпаќеіу opened 
and clos: d at these contacts. Movable weights are applied at the 
free end of the reed for regulating the speed of vibration. The 
function of tbis vibrator is to alternately energise two electro- 
magnets fitted at the back of the transmitter, which drive a wheel 
substantially similar to the well-known La Oour phonic wheel 
device. This operates the mechanism of the transmitter, which is 
provided with a starting and stopping switch. pA 


з; 
1 5— 


The Tran mitter.— This is a modification of the ordinary Wheat - 
stone form of instrument, and is constructed so that the vertical 
needles or prickers, which are in line with the advancing lines of 
perforations in the tape, move or reciprocate together by the action 
of the rocking bar, thereby enabling any desired multiple of a 
single impulse to be seut to line. A system of gearing is employed 
between the phonic wheel and the spindle of tbe crank which 
operates the rocking bar, the object of this being to secure a rapid 
movement of the prickers from a comparatively elow rate of vibration 
of the reed. With the feed wheel in use and the transmitter 
running without tape, fragmentary currents only are sent to line 
instead of reversals; but to meet this requirement Mr. Murray has 
provided a second wheel, the periphery of which is slotted in such 
а man er that the prickers are allowed to reciprocate alternately. 
Each wheel can be brought into use as desired by a suitable switch. 
Tue ordinary arrangement of the Wheatstove transtüitter car only 
trausmit unit siguais or au odd multiple thereof; it is praetically an- 
alternating current generator. The Wheatstone signals have to be 
built up ру omitting а positive ur a negative impulse, bence ап: 
ordinary transmitter can transmit a det or a dash equal to three 
dots, but cannot transmit a dash «qual to two or four dois, ‘Lo 
avoid this difücuity, as previously explained, Mr. Murray has 
arranged the needles to reciprocate together instead of alternately, - 
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There are thus obtainable transmitted impulses or dashes equal to 
one, two, three, four, or five dots. 

This completes the transmitting mechanism. At the receiving 
station the arriving signals operate an ordinary Post Office standard 
relav, which in ite turn controls a ртогр of local instruments, the 
duty of which is to record tbe incoming tignale in the form of per- 
forations in the receiving tspe. These local instruments are as 
follows :— 

Local Reloys.—These are simply two electro-magnets fitted on the 
same base and connected in series. The armature of each plays 
between two limiting stops, which are adjustable, and spiral 
springs are employed to hold the armatures sgainst the back stops 
when the cores are demagnetised. The adjus' ment of these springs 
and contacte plays a most important part in the working of the 
system. The back atop of one of the electro-magneta, shown on the 
left in fig. 1, is fitted with an insulated point. The contacta of the 
other electro-magnet are short circuited. The former electro-magnet 
is termed the punching relay, and the latter the governing relay. 

The Recorder.—Distributed on the same base are а small shunt- 
wound motor, a tape-stopping relay, and the mechanism for per- 
forating the received slip. Fig. 8 shows a back view, and fig. 9 а 
sectional side elevation of the perforating apparatus; 44 and 47 are 


two electro-magnets, the former being termed the punching, and 
the latter the spacing magnet. The armature of each, 43 and 53, is 
controlled by an extra strong spiral spring, and tbe levers carrying 
the armatures are attached to the spindles, 20 and 49, supported on 
pivote at their extremities. To the upper spindle is fixed a rigid 
arm, 42, which operates a punch, 38, the cutting surface of which is 
arranged as shown in figs. 10 and 11. The heart-shaped spring, 
41, connects the arm, 42, with the punch, 38, and is used for 
retracting the punch smartly after each perforation. On the spindle 
of the spacing magnet is fixed the anchor escapement, 48, which 
engages the teeth of the ratchet wheel, 50. 

The axle or spindle, 21, supporting this ratchet wheel also 
carries a sprocket wheel, 51, and is driven by the motor already 
referred to. Through the slit between the punch block, 39, and 
die, 40, is threaded the tape which has previously been centre- 
holed. These holes are now engaged by the pins of the sprocket- 


wheel. 
(To be continued.) 


SOME VIEWS ON ELECTRIC 
TRACTION. 


By W. H. BOOTH. 


Nor many years ago the cable roads of America held the field. 
They were rapidly abolishing horse traction. We were being 
urged to adopt them in England, and actually did go so far (ав to 
build cable roads up Highgate Hill, in Birmingham, on Brixton 
Hill, and in that dark aud grucsome tube railroad of Glasgow. Also 
there was the line in Edinburgh, a piece of folly that was laid down 
after cable roads had been condemned. 

Still, five cable roads in all, are not a very serious collection of 
erri We have not had to pull up much cable road as have the 
Americans, who are a little apt to fall over themselves іп trying new 
things. As with the cable roads, so have we been upbraided for 
our slowness with electric traction, and tbe shallow thinkers have, 
as usual, held up America as an example. But America with its 
mile of r&ilruad to 20 square miles of country is а better field for 
тацг ads of any sort than the British Isles with а mile of line to 
each six square wiles of country. 

America bad а greater shurtaye of railroads, and simply put into 
tramruads tue money that would otherwise have gone iuto steam 
railroads. 

Tuere is no proper basis of comparison between us and America— 
а litile island and a huge unfivished Continent. Moreover, have 
we not our roads? There are tew roads in America, fewer good 
roads, and not a road, probably, in the country to call a road, along- 
aide those of Great Britain or of France. These roads, a heritage 
from the past, are made and mostly paid for. They are dotted from 
end to end with inns, whose clay from long oblivion has gone dry." 


To some extent they bave been revived by the gentlemen on castors, 
and have experienced something of the glories of this world. 

What is a rail? It is simply a narrow strip of bard road surface, 
the advantage of which, asa piece (f good surface, is gained by a 
sacrifice of other more or less commendatle virtues. One thing 
sacrificed is freedom to pass botb on the part of the railed vebicle, 
and in frequent cases of the free vehicle, which is considerably 
hampered especially on narrow roads. Other disadvantages are the 
constrainment laterally of the railed vehicle and the shocks upon 
its construction due to this. In this country we take away much of 
the advantage of the hard smooth rail by rolling in it a groove to 
hold mud, sand, gravel aud frost nails. The Americans don't do 
this. They employ raised rails, but, to do them justice, the raised 
rail renders the roadway little worse, for the roadway is, initially, 
shall we say, in less perfect order thay the Bath road. When they 
do make a road in America, it is во wide that its total cost precludes 
sound construction. Here and in France we have learned that 
roads ought to be narrow. In our thousands of miles of roads we 
have а vast accumulation of locked-up capital. Our fathers travelled 
in glee along these roads, and sent their goods along them at rates 
very much Jess than those now extorted by the railroads, who seem to 
profit nothing from their bard rail surfe ces. 

The tramway never bas been much of a success in this country. 
George Francis Train, who is supposed to have brought it over, 
thought that what was needed on the bad roads of his own country 
might serve here; but be did not reckon upon good roads largely 
used, and the street tramway has not done well. 

There would to-day probably be no street tramwavs at all in 
Britain if the foolish red flag legislation had not killed off the steam 
carriages of Gurney and of Hancock. The work of these men had 
proved a success. It was killed by legislation of the 2 miles per 
hour order, and we have suffered tramvitis in consequence. Ваё 
Train never introduced this. 

There was a tramway, for example, to name only one, through 
the streets of Merthyr Tydvil, and a tramway locomotive ran from 
the Pen-y-Darren works (on the site of which, curiously enough, 
stands about the earliest power house of an electric tramway in 
Wales) to the canal wharf. 

To-day thoughtful men are saying that the electric tramway is to 
suffer the fate of the cable roads; it is to be cut off in its early youth 
and give place to the automobile vehicle. Coil boiiers, liquid 
fuel, and comparatively slight advances on the mechanical con- 
struction of the Gurney vehicle generally, with freedom, have put 
the road engine on ite wheels again. Every day sees it become a 
mre formidable competitor. The chief drawback is the pneumatic 
wheel. Costing 3d. per mile, the wheels are the greatest obstacle 
to a universa] sucoess. Moreover, the pneumatic tire, and probably 
any yielding tire, is very injurious to a macadam road surface; and 
even this pointe to the desirability of a solid tire and a spring- 
wheel, if it can be found. 

There cannot be any question that the free-wheel motor omnibus 
is far away superior in many reepects to the railed car, especially 
in city work. For country roads, also, the automobile dispenses 
with the heavy capital outlay which is involved in. tramway track, 
in the paving which often unfairly is saddled upon the tramway 
which uses it not, and in the overhead work. Still, the overhead 
work is a small item compared with the track, and it may prove 
the salvation of electric traction work, if we use free vehicles with 
trolley poles of various lengths taking power from overbead wires 
and running over all the road surface; this the vehicles may do 
without the formation cf ruts which might attend the use of a 
uniform Jength of trolley pole. 

We may look forward to the next few years being fruitful in 
motor vebicle advance, especially in mechanical construction. The 
tramway will fiad a hard competitor in the free vehicle, and the 
free vebicle will afford the best excuse for refusing a right to a 
tramway. Тһе field of electrical development will, however, not be 
closed. 

The present steam-worked railways will find in electricity a new 
motive agent, and will employ all the capital now employed in 
manufacturing tramway material. 

The increase of road traffic will first resuscitate the old inns, then 
build new ones; it will liven up the villages and the deca: ed small 
towns, take many people back to the country, and possibly effect, 
what all are crying out for, namely, a return tothe land. The electric 
tramway has made the suburbs, the automobile will re-establish the 
country, and it will do so without interfering with the proper field 
of electric traction. This field will be found in the present steam 
railroads in the perhaps near future, and perhaps more particularly 
in suburban traffic. The electric tramway will, in fact, largely 
increase the area upon which cities and towns now stand, for it will 
carry the residential population to the outskirts. But it will never 
occupy the field that lies open and untilled awaiting the auto- 
mobile. 


STREET LIGHTING IN WESTMINSTER. 


А NUMBZEB of interesting reporte relating to the various systems of 
street livhting in use in the City of Westminster bave been issued 
by Mr. J. W. Bradley, the City eneineer. Tbe reports deal with 
arc lamps maintained by three electric supply companies, incan- 
descent gas mantles, Bugg's high pressure burners with mantles, and 
ordinary flat- flame burners Actual testa of candle-power were 
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made on the lamps in si/u, and the total costs are expressed in terms of 
pence per candle-power per annum. Tae following are the prin- 
cipal data (Quarterly Report, No. 2, September, 1902) :— 


£524 per mile. Needless to say, the quality of the lighting in 
the two districts will not bear comparison! To emphasise the 
difference, Mr. Bradley contrasts the lighting of Buckingham 


Tests OF STREET Lames (Gas AND ELEOTBIO) WITH STATEMENT OF COMPARATIVE COSTS. 


Capital | Interest and | Cost of 


Cort of lighting Total Total cost 


No. of | Average ; i 
Degoription and position of lamps. pete candle: oe Sev lene Der 1 Я е ae PR AL не 
tested. | power. lamp. annum. annum. anoum. perannum.| annum. lamp. 
£ =—— — | 2 s. 4. d. 
1. Electric arcs, Whitehall Place 6 937 40 30 years, £28 30 0 0 7˙7 22 ft. 6 in. 
and Northumberland Avenue say, £2. 
(Charing Cross and Strand | 
Electric Light Co.) 500 watts. 
2. Electric arcs, Pall Mall (St. 6 598 45 14 years, £30 34 0 0 13:6 20 ft. 6 in. 
James's and Pall Mall Elec- say, £4. 
tric Supply Co.) 500 watts. — — — —— — 
3. Electric arcs, Grosvenor Place 5 691 — £22 | — 22 0 0 7:65 22 ft. Gin. 
(Westminster Electric Supply | | 
Corporation) 500 watts. | | 
4. No test ade sis $e — — — | — | -— z = z= 
i £ s.d £ s.d 
5. Sugg's high pressure burners 5 552 15 30 years, | 13 6 2 : 4 310 18 5 0 7:95 14 ft. 6in. 
in Whitehall, incandescent say, 156. ! 
mantles. | 
6. Ordinary sírgle burner, incan- | 6 62 6 Do.6. 2 0 0 140 3 10 0| 135 11 ft. 6 in. 
descent mantle, on foot ways, —— — — M— — 
Victoria Street (4:2 cb. ft. per | _ 
hour). 
7. Ordinary flat flame burners, 6 61˙* 8 Do. 88. £5 0 2 5 18 2 246° 12 ft. 3 in. 
footway in Whitehall, three | 
burners, 18:48 ft. per hour. | | 10 ft. 6 in. 
8. Ordinary single burner, іпсар- | 5 37 6 Do. 66. 11011 | 110 21711| 188 { 1 
descent mantle, Carlton House — V ——Ó * 
Terrace (3:25 cb. ft. per hour). 
9. Ordinary flat flame burners, foot- | 6 55 8 Do. 88. £9 010 9 810| 411 12 ft. O in. 


way, Chandos Street, Strand, 
3 x 5 ob. ft. per hour. 


— — me ——— — —— —— À— — —— —„—¾ — — — — 


* Only give this candle - power up to midnight. Burn 5 cb. ft. after midnight. 


In a separate report the engineer gives the details of his photo- 
metric tests, made from April to September last year. All the arc 
lampe were rated at 500 watts each (the report saye watts per 
hour" 1). Other types of lamps were tested besides those here 
referred to, but the costa are not stated. 

A valuable table deduced from the foregoing results is given, 
showing the distance apart at which the various lamps should be 
placed, in order to give au illumination midway between them, at 
the level of the pavement, equal to that of one candle at & distance 
of 3 ft. This we reproduce below :— 


| | | 
| Й Dis- Мо. of 
No. of Average, Average | tance lamps 


Description of work. ' candle- | height of | 


езш. | power. | column. ны Ee. 
5 ft. in ft. 

1. Electric arc lamp ..| 60 | 670 | 22 0 107 49 
2. Bugg's high pressure ... | 15 494 | 14 6 93 57 

3. Flat flame, 1848 ft. per : | 
hour... Бе Я 9 61 12 3 31 170 

4. Incandescent mantle, 4:2 | | 
ft. per hour ... ..| 16 58 , 11 6 30 174 


| 


The engineer points out that these values apply only to the con- 
ditions which obtained at the time of testing. 

The agreement with the Westminster Electric Supply Co. 
provides for the supply and fixiug of at least 600 arc lamps fora 
period of 30 years. The lightiug hours are 3,940 per annum, and 
the annual charges are £32 per 750-watt lamp, with 1:92d. per hour 
for extra lighting; £22 per 500 watt lamp, and 1°32d.; £4 per 120- 
watt inca descent lamp, aud 24d; and £3 per 60-watt ditto., and 
"18d. The charges аге to be reduced by 4 рег сеці per annum, and 
they can be referred to arbitration if necessary at the 10th and 20.h 
years, if improved methods are introduced in the meautime. The 
cost of gas lighting in the parish of St. George previously averaged 
£9,700 per annum; electric lighting costs £21,914, out of course the 
standard of lighting is much higher, there being 953 arc lamps 
and 217 glow lamps. 

In the parish of St. Martin-in-the-Fields the Chariog Cross and 
Strand Co. bas installed 100 arc lamps under a 21-vears agrement, 
at £25 per lamp per annum aud 1:54 per hour for extra lighting. 

Tue St. James’ and Pall Mall Co. has about 66 arc lamps in the 
parish of St. James, under a 7-years agreement which expires next 
November, when the agreement becomes annnal. These cost £30 
per lamp per annum, and 2d. per hour for extra lighting. 

The Strand is to be lighted with arc lamps in place of the 
experimental gas lamps placed there by the late Strand District 


The cost of lighting the Strand with flat-flame gas burners 
amounted to no less than £582 per mile, while in St. George's, 
which is lighted almost entirely with arc lamps, the cost was 


Palace Road by arc lamps at the rate of 36 columns per mile, with 
that of Victoria Strest by incandescent gas lamps at the rate of 97 
columns per mile, “ {ће comparative costs per mile being £795 to 
£426; but the general appearance in the latter case is very inferior 
to the former, and the street surface illumination much lower.” 
“A lamp with a height of 20 ft. would appear to be a minimum 
requirement, as giving light, not only at ground level and on the 
top of an omnibus, but through a stratum 20 ft. thick." After 
emphasising the desirability of lighting, not merely the pavement, 
but the whole street, as Piccadilly Circus, for example, is lighted, 
the engineer emphatical'y advocates lamps of 700 to 1,000-с.р., 
placed at the head of artistic columns, 20 to 22 ft. high, to give 
the diffused and powerful lighting which is not a luxury, but a 
necessity in such a city as Westminster. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELEOTRONS. 
By Sm Otrver Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 462.) 


Aitken and Cloud Nuclei, 


First of all, Mr. John Aitken,* of Edinburgh, discovered in 1880 
that cloud or mist globules could not form without solid nuclei, so 
that in perfectly clear and dust-free air aqueous vapour did not 
condense, aud mist did not form. (See, for instance, my lecture to 
the British Association at Montreal іп 1884, on Dust — Nature, 
Vol. 31, p. 268.) 

Without solid surfaces, in clear space, vapours could become 
supersaturated ; but the introduction of a nucleus would imme- 
diately start condensation, and accordiug to the number of nuclei, 
or condensation centres, 80 will be the number of cloud globules 
formed. 

Every cloud or mist globule is essentially a minute raindrop, 
not Я ating in the least, but falling through the air—falling slowly 
because it is of such insigniticant weight and is moving in a 
resisting medium—but falling always relatively tothe air. А cloud 
may readily be carried up by a current of air, but that is only 
because the air ia moving up faster than the drops are trickling 
down through it. No motion of the air disturbs the relative falling 
motion: the absolute motion with reference to the earth’s surface is 
the resultant of the two. 


* Trans. R.S. Edin., 1880. 
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"The fact that nuclei are required for mist precipitation can be 
proved by filtering them out with cotton wool, and finding that as 
the nuclei get fewer the mist condensation differs in character, 
becoming ultimately what is called a Scotch mist, such as forms in 
fairly el san air; where since the dust particles are comparatively few, 
the centres of condensation are few also, and accordingly each has 
to condense a considerable amount, so that the drops are bigger, and 
nöt nearly во close together; wherefore they fall quicker like very 
fine rain. In perfectly clean elaborately-filtered air the dew point 
may be passed without any vapour condensing, and the space will 
remain quite transparent in spite of ite being supersaturated with 
vapour. 

The reason for this effect of. and necessity for, nuclei, is well- 
known in the light of Lord Kelvin's theory concerning the effect of 
curvature on surface tension,* because the more a liquid surface is 
curved the more it tends to evavorate, and an infinitely convex 
surface would immediately fiash off into vapour. Consequently an 
infinitesimal globule of liquid cannot exist; vapour can only con- 
dense on a surface of finite curvature, such as is afforded 
by a dust particle or other body consisting of a large aggregate 
of atoms. For it must be remembered that a single grain 
of lycopodium powder contains about a trillion atoms, and a 
dust particle big enough to condense vapour need not consist of 
more than a billion, or perhaps not more than a million atoms, and 
need by no means bs big enough to be visible It is, however, 
кен enough to be stopped by a properly packed cotton-wool 


J. J. Thomson and Electrical Nuclet. 


In 1888 it was shown by J. J. Thomeon, in his book “ Applications 
of Dynamics to Physics and Chemistry,” p. 164, that electrification 
of & body would partially neutralise the effect of curvature, and so 
assist the condensation of vapour on a convex surface. 

Consider & drop of liquid, or & soap bubble; the effect of the 
convexity of the surface is to give a radial component of surface 
tension inwards, causing an increased pressure internally. The 
effect of electrification is jnst the opposite: it causes a direct 
pressure outwards, which goes by the name of the electric tension. 

The way these depend on size is as follows:— 
The radial pressure component of the surface tension, т, is 


2T inwards. 
-= 5 - T 


The electric pressure or tension is 


2 
2 * K 0 — outwards. 


They are differently affected, therefore, by the siz3 of the globule ; 
hence at some siz3 or other they must balance, and such an electrified 
convex surface will behave as if it were unelectrifled but flat. 
Accordingly vapour which would refuse to condense on an ordinary 
convex surface, until far below the dew point, will begin to con- 
dense on it, if sufficiently electrified, the instant the dew point is 
hed. 

The critical size at which the ionic charge enables a sphere of 
water to act as regards condensation as if it were flit, can be 
reckoned by equating the pressure to the tension, thus: 


2 10-2! 1 
SS K ee KO oe: 
Е SrkT ху 2 
whence r = 3 10- * approximately, or ie of atomic magnitude. 


Hence ions can condense vapour; and anything smaller which 
рсзѕезвев the same charge can condense it stil] more easily. 

In moist air, therefore, it would appear (parenthetically) as if 
electrons could hardly exist isolated, but must be associated with 
at least an atomic mass of matter. 

Accordingly an electric charge assists vapour to condense; and 
a sufficient electric charge might cause it to condense on quite a 
small body—as small even as an atom, or smaller. Hence in the 
presence of electrified ions or electrons, dust cles are not 
necessary for condensation. Vapour may condenee on these electrical 
nuclei without the need for solidsof finite curvature. The electrical 
nuclei cannot be filtered out by cotton wool; they will exist or can 
be produced in dust free air. No doubt if they are passed through 
a great amount of metal gauze, they may be diminished in number, 
but they are not easy to get rid of except by their own diffusion, 
wbich does ultimately enable them to pair off or to migrate to the 
sides of the vessel. They can be got rid of most easily, however, by 
electrolysing tbe air, that is to вау, by supplying electrodes main- 
tained at a few volts difference of potential. They will then im- 
mediately make a procession, as in electrolysis, only with much 
greater speed, because their motion is much less resisted or inter- 
fered with by chance collisions; so they will soon reach and cling 
to their respective electrodes, and in that case again no true mist 
can form. 

While ions or electrons are presentia considerable numbers, a 
thick mist will form whenever the space is saturated with vapour, 
but it will be a mist of different appearance from the slight rain- 
like condensation which may be seen forming rouad the few residual 
dust parcicles. The mist globules will usually be of uniform size, 
and some estimate of that size can be roughly attempted by the 


* Bee, for instance, Maxwell's Theory of Heat,” 1891 edition, 


diffraction colours, which can be seen if a point of light is looked at 
through the mist: not, however, a very easy plan of making a trast- 
worthy estimate.* 

Electrical nuclei cau ba produced in various wav—by anything, 
ia fact, which dissociates the air or which fills it with ions. Some 
are produced by the splashing and spray of water, some are given off 
from flames, and from red-hot bodies, they are produced in con- 
siderable numbsts when Róatgen rays travel through air, they can 
be given off by radio-active substances like uranium, and they are 
easily emitted by a negatively-charged metallic surface exposed to 
ultra-violet light. 


Wilson and Metr ical Cloud Condensation. 


Mr. C. T. R. Wilson, f in his study at the Cavendish Laboratory 
of cloud formation under the inflaence of Róntgen rays and by 
other methods, devised a plan for precipitating a definite and 
known quantity of aqueous vapour іа a visible form. This was 
done by an arrangement for making a sudden or adiabatic expan- 
sion of saturated air, and making it to a carefully measured amount. 
The аррчтаѓав employed is shown iu fig. 3. 

One test-tube moving inside another is employed as a piston, and 
by a certain arrangement the piston was enabled to drop with great 
suddennoss and thus to produce а mewured small exhaustion in the 


| 


FIG. 3. 


4 is the vessel in which the fog is formed whose rate of fall is to be measured 

by Mr. Wilson's method as used by him for the ionisation produced by 
rays. The vessel a, containing some water, is in communication wi 

& vessel c through the tube B. Inside c is a thin walled test-tube Р, which 

serves as a piston. р ів an india-rubber stopper closing the end of tube с. 

A glass tube connects the inside of the test-tube P with a space x. This 


space may be put in connection with an exhausted space r through the 
tube н. The end of the tube н, inside the space к, is ground flat, and is 
closed by an india-rubber stopper 1, which is kept pressed against the tube 
н by means of а spiral spring. The stopper 1 is fixed to a rod к; by polling 
the rod down smartly the pressure inside the test-tube is lowered, and the 
iston P falls rapidly until it strikes against the india-rubber stopper э. 
e falling of the piston causes the gas in 4 to expand; the tubes в and s 
are for the purpose of regulating the amount of the expansion. The clip в 
is closed before an kid prag and the piston г is raised by a trifling 
amount of airintrodu through r. Then, when everything is ready, x is 
pulled, and the cloud forms in 4. 


reservoir containing the gas under experiment; saturated as it is 
with vapour, and supplied with electric nuclei. The mist at once 
formed, and the drops began to fall slowly, as usual. Mr. Wilson 
tried to get an estimate of their size from the colours, but it was 
difficalt and unsatisfactory. If the size had been known, their 
number would have been known, too, because the measured amount 
of expansion had produced a known fall of temperature below the 


Fia. 4. 
This figure corresponds sang | with fig. 2, Part III., only that а layer of water 


replaces the wire gauze. 
ratus, fig. 8. 


dew point,and so had condensed a known amount of aqueous 
vapour, which would be distributed equally among all the equal 
globules. 

It occurred to J. J. Thomson that a better estimate of size could 


‘he vessel was attached to the expansion appa. 


* Bee C. T. R. Wilson, Phil. Trans., 1897, A, vol. 189, p. 1288. 
T PMI. Trans., A, 1897, vol. 189, p. 265. : 
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be made by obrerving their rate of falling, which is a thing not 
difficult.to observe since they all fall together, being all of the 
same sise. In any mist formed in а bell-jar it is easy to watch it 
settling down, by watching its fairly definite upper surface, a clear 
space being left above it which gradually increases in thickness as 
the cloud falls The rate of movement of the top of the cloud will 
give the rate of falling of the individual globules of which it is 
composed ; and this brings us to the next section. 


Prof. Stokes and Falling Spheres. 


Many years ago, in 1849, Sir George G. Stokes * discussed the 
motion of solids through fluide, and among others of a sphere 
moving through a viscous fluid urged by its own weight. It is a 
familiar fact that large bodies fall through air or water or any 
resisting medium more quickly than small ones of the same shape. 
Thus coarse sand settles down through water quicker than fine sand, 
and the finest powder takes a very long time to settle; in fact, this 


difference of the rate of falling is used as a prastical process. sf ` 


separating granular materials into sises, and is called levigation. 

Bo it is in air; large raindrops fall violently, small raindrops fall 
gently, and mist globules hardly fall at all—fall so slowly that their 
motion is difficalt to obeerve—but the same law governs all so long 
as the motion is not too violent, or so long as tbe falling body has 
no edges such as will cause eddies during the fall. A sphere falling 
slowly, controlled by viscosity alone without waves or eddies, is 
the simplest case. It soon reaches what is called a terminal velocity 
the speed at which the viscous resistance exactly balances its 
weight. At this speed it is subject to zero resultant force, so it 
simply obeys the first law of motion and moves at a constant speed. 
This oonstant speed or terminal velocity was calculated by Sir 
george Stokes for the case of a falling raindrop of radius 7, as 

ows :— 


9 рт? 

| has С 779 viscosity of air 
where p is the excess density of the sphere over the medium it 
moves in; provided there is no finite slip at the surface. The 
maximum possible effect of surface slip — which will occur to some 
extent when the falling globules are very minute—is to make the 
possible termina) velocity half as great again: in other words, to 
convert the numerical coefficient 3 into 1 

This simple formula gives the connection between the rate of fall 
of a raindrop and its size; and by observation of this speed, there- 
fore, knowing the viscosity of air, it is possible to calculate the 
dimensions of the falling drops. 


J. J. Thomson's Experiment of Counting. 


We have now all the materials ready for uaderstanding the 
experiment to be performed,t so as to count the ions which are pro- 
duced in air under the impact of Röntgen rays, or when there are 
electrons to be counted which have been produced from a negatively 
electrified surface illuminated with ultra-violet light. Tne appa- 
ratus for the latter is depicted in fig. 4. А clean zinc surface in 
vacuo, faced by а piece of wire gauze through which the light could 
shine on it, and by a window of quartz which made the vessel air- 
tight, so that it might be exhausted and yet allow the ultra-violet 
light to pass, was employed as shown in fig. 2 above: the present 
arrangement is similar, except that a water surface replaces the 
gauz >. 

The rate of leak which gives the current x еи is determined by 
connecting the water and the zinc plate to the terminals of aa 
electrometer; the zinc plate being kept negative by means of a 
battery of a sufficient number of cells. 

And по», supplying this apparatus with the adiabatic expansion 
appliances of C. T. R. Wilson shown in fig. 3 above, metrical con- 
densation can be 5 a mist will form, and the rate ot its 
fall can be observed; whence by Stokes’s theorem the size of each 
globule is known ; the quantity of water which had gone to form 
globules is known from tiie measured amount of expansion, by a 
process the details of which I will not give here ; and so the number 
of such globules, aud, therefore, the number of their condensation 
centres or nuclei or ions, can ba determined. 

If c is the observed rate of fall in stagnant air, the linear dimen- 
sions of the falling drops will be— 


_ 9ш c) E (8 х 07018 ) 
r = А/( = = 931 с) centimetres. 


In a given саве c was observed to be 0'14 centimetre per second; 
hence the volume of each drop was in that case 


$r r = 16 x 10" e.c; 


and so if the aggregate amount of water in all the drops in a given 
space is reckoned from the measured amount of adiabatic expansion 
which caused the chill and the precipitation, the drops can be 
counted. 

A great many precautions must be taken, because there will be 
some residual cloud found even when electrons or intended nuclei 
are not present. A differential observation is, therefore, necessary ; 
moreover, care must be taken to ensure that all the nuclei are 
utilised, and not only a portion. 

The number of drops fonnd in a certain experiment by this means 
was about 30,000 to the cubic centimetre ; the total quantity of water 
which went to form them being about the two-hundredth part of a 
milligramme. 


eee 
* (Cam. Trams. Phil." Soc., ix., 48. 
T Cf. NaturejjVol. 31, p. 266. qt 
Z Hud. Mag., December, 1898, and Deoember, 1899. 
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Result. 


The result of the execution of this ingenious counting process is, 
that the absolute charge and the absolute mass of an electron is at 
length directly determined. Hitherto we have determined by many 
and various ways the ratio e/m and the speed u. We have likewise 
been able to determine N e uand N ¢ and N m u’, аз already ex- 
plained. 

Now at length we have determined x; and at once the terms in 
the ratio e/m are disentangled. 

е comes out, as suspected, in all cases, the regular ionic charge, of 
the order of magnitude 3 x 10-0 electrostatic, or 10— electro- 
magnetic units; hence m comes out for positive carriers and for 
ions the appropriate mass of the atoms present. In some cases the 
masses are greater than this, and represent molecular aggregates. 
Bat for the negative carriers set free by ultra-violet light, and for 
the other cases where ¢/m = 10’, the masses come out definitely 
of the order 10—97 grammes; or about ,i;th part of the smallest 
and lightest previously known quantity of matter, viz, an atom of 
hyd 

"The existence of masses smaller than atoms was tbus experi- 
mentally demonstrated, and a discovery was clinched of epoch- 
making importance. 


( To be continued.) 


DISTRIBUTION LO38ES IN ELECTRIO BUPPLY SYSTEMS. 
By A. D. CossTABLE, A. M. I. E. E., and E. Fawsszrt, A.I E. E. 
(Abstract of paper read before the Inet. E. E., March 12th, 1903.) 


As a rule, not more than 75 per cent. of the electrical energy 
generated in a oentral station is paid for. Of the balance— 
25 per cent.—four-fifths are wasted, and the remaiaing one-flfth is 
used in the station. 
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Fias. 1 AND 2. 


The figures given in the paper refer to the Croydon Electricity 
Works, in which the plant capacity is 1,250 xw., and the annual 
шр! 1,873,000 unite. The current is alternating at 60 cycles per 
second. 

Switchboard Losses.—These losses are due to the heating-up of the 
metal work and connections, and average from 03 to 0°43 per cent. 
of the output. In the sub-station switchgear the loss is 0-1 per 
cent. Altogether, this means an annual loss of 10,000 units. 

Cable Losses.—These are the most important, and are made up of 
OR losses in the conductors and dielectric, and in dielectric 
hysteresis. The leakage losses are small, amounting to only 14 
unite per annum per mile of 2,000-volt feeders; and in the 
L.T. network (200 volts), including all switch-gear, boxes, and 
services, the loss is but 7 units per annum per mile of cable. 

The O?R losses amount to 150,600 unite per annum, or 9:2 per 
cent. of the unite sent out from the station. 

The dielectric hysteresis loss was arrived at principally by direct 
measurement, by means of a wattmeter, of the watts used; by 
cal wlation from curves of pressure and current, aud from oscillograph 
records; and by measuring the increased power necessary to drive 
an alternator when a cable was s vitched in. 

In order to iind ont if, and how, the wave-forms and the values 
of current and voltage varied in different parts of a cable, six long 
cables were joined in series, and readings taken at each end, and at 
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the junction of the two middle cables, the four ends being acces- 
sible in the generating station. It was found that there was no rise 
in the voltage at. the ends of.the cable, nor any change in the shapes 


WATTS ———.—-— CURRENT - 


VOLTS 
Fig. 3.—DIELECTRIC Losses IN CABLES, &. 


A: Cable No. 7, concentric, V.B. insulated, laid solid in iron trough with iron 
cover, 7,290 yds. long. 8:46 mfd., charged at 2,090 volta pressure. Current 
8:4 amperes, power 023 watts, power factor 0:18. 

C: Cable No. 9, concentric, jute insulated, У.В. sheathed, laid solid in wood 
trough, 2,440 yds. long, 0:69 mid., charged at 2,083 volts pressure. Current 
1:06 amperes, power 58 watts, power factor 0:028. 

H: Sine curves equivalent to Curves E. 

Е: Cable No. 11, concentric, paper insulated, У.В. sheathed, laid solid in iron 
trough with tile cover, 6,340 yds. long, 0°50 mfd., charged at 4,920 volts 
pressure. Current 8 83 amperes, power 287 watts, power factor by oscillo- 


apb 0° А 

К: Cable No. 11, charged at 2,480 volts pressure. Current 1:6 amperes, power 
809 watts, power factor by oscillograph 0:078. 

D: Choking coil, 119 lbs. No. 16 8 W.G. copper wire without iron core, charged 
at 2,060 volts pressure. Current 2:7 amperes, power 178 watts, p wer 
factor 0:083. The figures represent the scale of ordinates in volts, amperes 
and watts per inch. 


Fic. 4.—MiscELLANEOUS Wave Forms. 


9. P.D.curves of rectifler, on small load. 
10. P. D. curve of 500-xw. alternator No. 6. running light. 
11. P.D. curve of /00-Kw. alternator No. 7, running light. 
12. P. D. curve of Nos. 6 and 7 in parallel; synchronising current shown dotted (about 15 amps.). 
1. P. D. curve of 80 KW. alternator running light. 


18. P. D. curve of 30-kw. alternator running light at 15:8 cycles per second on 5,000 volts cable 


through transformer. 


14. P. D. curve of 80-Kw. alternator loaded to 16 xw. at 60 cycles per second, on 5,000-volt cable. 
15. Current curve of 30-kw. alternator running light at 30 cycles per second on 5,000-volt 


cable; current 0:68 ampere. 


All the alternators have slotted iron cores, revolving armatures, and laminated poles. 


and relative phases of the voltage and current waves. The current 


had, of course, different values at the different points, which were 


given in the paper. 
A table was given showing the volt-amperes and watts absorbed by 


various cables having different types of insulation, and there is А 


ела: 


marked difference between the behaviour of V.B. cables and others 
insulated with jute aud paper. A number of oscillograms, relating 
to these tests, selected from those given in the paper, are re- 
prodaced in fig. 3. 

A table was also given of the relative values of the exciting current 
ofa 30 kw. aud а 120-kw alternator, with and without connection toa 
circuit having capacity. When connected, there is а considerable 
saving, which is increased as the voltage is raised. On the whole, 
the V.B. cables appear to have higher dielectric loss than either jute 
or paper, and, of those tested, the power factors are, respectively, 
V.B, 0°12; jute, 0025; and paper, 0:032 and 008. The V.B. cable 
is laid in an iron trough with an iron cover, which may aocount to 
some extent for the high power factor. That an external field 
existe around these cables is proved by the humming noise in tele- 
phones connected to pilot wires laid parallel and close to the cables. 

The total dielectric hysteresis loss is 17,000 units per annum, 
which is less than 1 per cent. of the units sent out. It is not sufficient 
to warrant shutting down any of the feeders during light load. 

Transformer Losses.—The transformers at Croydon are placed in 
26 sub- stations and number 56, varying from 20to 100-Kw. capacity. 


Fic. 5.—VauríATION oF Wave Form DURING 24 Hoors. 


1. 6.50 p.m. Total amps. 32. No. 7 machine. All transformers on, 5,000- volt 
cable on load. | 
8. 7.50 p.m. Total amos. 140. Nos. 6 and 7 machines. 
5. 8.58 p.m. Total amps. 510. Nos. 5,6and7 machines. Maximum load. 
10. }.0a.m. Total amps. 100. No. 4 machine, Few transformers on. 
14. 7.6a.m. Total amps. 18. No. B machine. 56,000-volt cable off. 
19. 6.40 p.m. Total amps. 80. No.1.machine. 5,000-volt cable and all trans 
formers on. 


The P.D. waves are all to the same scale, but the current waves are to 
different scales. 


Some are switched out during light load 

Notwithstanding this, the annual loss is 

173,200 unite, or 94 per cent. of the unite 

sent out from this station. This loss would 

be increased by 40,000 unite if some were 
not switched off as mentioned above. 
Variation of Wave Form.—Sheete of 
curves are given in the paper showing 
the variation of wave form of the alter- 
nators due to the varying nature of the 
load. Some of these oscillograms are 
reproduced ia figs. 4 and 5. In the 
daytime, when the load is chiefly cables, 
. the current leads; as the load increases the 
current and voltage curves come more into 
phase; and at night, when the load is 
principally arc lighting, the current lags. 
Meter Losses.—About 1,200 meters are 
in use, and the same number of Wright's 
Я demand indicators. Of the meters, 1,000 are 
Thomson and the rest of the Westinghouse 
type. As the shunts are always on, the 
loss from this source is considerable, and 
amounts to 51,500 unite per annum. The 
series coil losses are small, as the current 
is on for but a short period each day,and a 
meter very rarely runs at its full rated load. 
The total amperage of the meters is about 
9:6 tim«s the maximum current used for 
private lighting. 

A table given in the paper summarises 
the whole of the losses, which amount to 23 ver cent. of the units 
generated. We reproduce above (fig. 1) the load di g ams of the 
Croydon station, and a diagram (tig. 2) showing graphically the 
losses as they occur in the system. 

One portion of the system has been changed over from alternating 
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to continuous current distribution using the cld т.т. mains. This 
resulted in a reduction of the total losses from 49,100 to 40,300 units 
per annum. 


DIscussion. 
The discussion which followed was introduced by Mr. LEONARD 
ANDBEWS, who had inv ted the losses which occurred in the 


Referring to the risks incurred on or 
off, he considered them equally as great as with cables. At 
Oroydon it appeared that when a load of arc lamps was оп, a 

current resulted, which was contrary to his experience at 
Hastings. In the latter place they were substituting watt-hour 
meters for ampere-hour meters, and found a considerable saving of 
energy. 

Major CABDEW, looking back to the time when they framed the 
cable regulations, considered it lucky that they had required cables 
to be tested to twice their working pressure, in view of the dis- 
closures of the oscillograms. He was discussing the sparking effect 
in high-tension switches when the meeting was adjourned. 


REVIEW. 


Secondary Batteries: Their Theory, Construction and Use. 
By E. J. Wape, London: Electrician Printing and 
Publishing Co. 

This book, which forms one of the Zlecirician series of 


technical works, is a thorough attempt to bring before the 


reader in a concise and clear manner the whole subject of 
the theory, manufacture and use of secondary batteries. 
Indeed, it appears to be the first book published in England 
which deals in anything like a comprebensive manner with 


secondary batteries from both a commercial and theoretical ' 


aspect. It is for the most part well arranged, and edited 
with care, and from the clearness of its description, and the 
thoroughness of its detail, evidently represents a large amount 
of time and thought. Considering these facta, it is scarcely 
necessary to add that a perusal of it will undoubtedly give to 
practical men в very fair idea of the problems connected 
with the nature and use of storage batteries. 

The book is devoted chiefly to the lead lead-peroxide cells 
(although it does not altogether neglect the other types) for, 
us the preface tells us, all others still seem to be practically 
negligible.” 

The first chapter deals with the early history of secondary 
cells, showing their relationship to primary cells, and is 
introductory. Chapter II. gives a large amount of informa- 
tion concerning the various types of grids, supporta, active 
material, &o., used and proposed since 1881, and the 
endeavour which has been made to put on record all pro- 
posals that appear to the author to be useful out of the very 
large number which have been tried since 1881, either in a 
small way or commercially, renders the chapter very interest- 
ing. For, as the author pointe out, many ideas now almost 
forgotten are as good as, or perhaps better than some, which 
have survived in ioe to the present day, and many 
methods of construction have been revived, in some cases 
more than once, as latest improvements, after having been 
abandoned for many years. This chapter is also very inte- 
resting from а historical point of view, as it recalls many a 
-half-forgotten type, and brings prominently before us the 
names of those who did such important work in the early 
years and one is pleased to notice here that the name of 
Mr. J. S. Sellon receives due recognition. When the speci- 
tications of patente relating to secondary batteries are carefully 
perused, one can fully endorse the opinion of the author, 
gi ven on page 30, in which he states that there are not 
many possible directions for improvement so far as mecha- 
nical construction of pasted electrodes is concerned which 
Mr. J. S. Sellon does not appear to have investigated with 
more ог less success.” The descriptions are so numerous, 
that it is impossible to attempt discrimination, but in the 
pages which comprise this chapter, an excellent idea is given 
of the evolution of those cells most in favour at the present 


date. 
Chapter III. is devoted to storage cells other than lead, 
and here we are given deecriptions of all the more important 


proposals, beginning with the Thomson-Houston cell in 


1879; the various forms of zinc lead-peroxide cells and 
zinc copper-oxide cells are described, finally ending with 
Edison’s latest alkaline cells. It appears, however, some- 
what to be regretted that no reference bas been made in 
this chapter to the Jungner patenta, as these will certainly 
prove of special interest in the event of the Edison cell ever 
becoming a commercial article, for if the Jungner patente do 
not actually anticipate Edison's they certainly appear to be 
to some extent on the same lines. 

Chapter IV. is one which will y most careful reading, 
dealing as it does with the properties and behaviour of lead 
cells. The fact that the chapter is largely a résumé of previous 
papers on the subject does not decrease its importance, and 
many—one might almost say all—tue curves are of great 


interest, and practical men are likely to learn a good deal by 


their careful study. In this chapter several pages are 
devoted to the effect of temperature on output, a question 
which has received some amount of experimental attention 
of late years. In this connection it would have been advis- 
able to call attention to the fact that no makers recommend 
that their cells should be worked at a high temperature, 
although it is certainly & fact that precautions are mostly 
insisted on to prevent a very low temperature being reached 
in the battery room ; this is owing to the fact that a high 
temperature has a tendency to disintegrate the positive 
active material. 

Chapter V. deals with the chemistry of lead cells, The 
first portion is largely historical. The double sulphate 
theory of Gladstone and Tribe and the theories of Darrieus 
and Fitzgerald are discussed. The various views of other 
experimentalists are mentioned, in some cases in detail. 
Dealing with the double sulphate theory, the author is still 
at variance with the old explanation that white lead sulphate 
is formed in admixture with the unaltered lead or lead 
peroxide, and in the seotion ** Mixture versus Combination 
(P. 216), and in the later section on the polymerisation 
theory he enters into an elaborate argument in favour of 
combination, adhering pretty closely to the views mentioned 
in his paper before the Institution of Electrical Engineers in 
1900 (“ Storage Battery Problems"). He is persuaded that 
these views are in the main correct, and that the mixture 
theory is untenable. 

It will be remembered that, in 1900, Mr. Wade was in 
favour of the critical point in discharge being at one-half 
sulphation, viz, Pb, О, SO, and Pb, SO, This is now 
= to two-thirds sulphation, viz., Pb, О, (80,), and 
P 1 (80 )*. 

This alteration will make little or no difference to the 
acceptability of the theory on present knowledge. In practice 
the author puts the figure at a mean between two-thirds 
sulphation close to the support and a considerably less than 
one-half sulphation at pointe most distant from it. The 
polymerisation theory would gain a considerable number of 
adherents if good evidence were adduced that the active 
material existe in allotropic form, and that white lead sulphate 
is really irreducible under the conditions encountered in a cell. 
At present the weight of evidence is against both these 
assumptions. 

The next part of the chapter refers to the thermo-chemistry 
of the cell, and the author evidently feels this is an important 
point, for, in the preface, he calls attention *to the quite 
unjustly discredited thermo-chemical point of view.” An 
E.M.F. value of 1:966 volts is obtained for a cell working in 
a 22°3 per cent. sulphuric acid solution, as against the 
observed value of Gladstone and Hibbert of 2:0 volts. This 
is calculated from the old-fashioned double sulphation equa- 
tion, due allowance being made for the presence of water. It 
is claimed that it may be equally true in view of the poly- 
merisation theory, for we read on page 246, it does not at 
all follow that their existence — referring to the polymeric 
condition of the active materials and the special sulphate 
compounds“ need produce any material difference in the 
various heats of formation.” 

On pages 247-8 we are told that nothing approaching to . 
an agreement between calculated and observed E. M. Fs. can 
be established on any hypothesis other than that of double 
sulphation, and small space is given to the thermo-chemical 
deductions of Darrieus and Fitzgerald (page 248). 

The author has but scant sympathy with the contention 


of Darrieus that he finds a high voltage difference between 
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spongy and ordinary lead, but one notices that on 210 
Darrieus is cited as а believer in the allotropic conditions of 
spongy lead (which is so necessary to the polymerisation 
theory). Without necessarily being a disciple of Darrieus, 
one feels that. his work and findings as (а) to the power of 
spongy lead to generate & much higher E.M.F. than 
ordinary lead, and (b) to its allotropic nature, should stand 
or fall together, in substance if not in degree. 

Chapter VI. is devoted to the design of lead cells. The 
author here asks for indulgence on grounds which readily 
appeal to those who have experience with the matter. The 
chapter is, however, well written, and considering the details 
at the disposal of the author, the various points are put with 
much clearness, but no chapter or book can carry a student 
very far unless he has considerable theoretical and practical 
experience, including a practical knowledge of previous suc- 
cesses and failures. | | 

Chapter VII. deals with manufacture, and a good deal of 
interesting matter is given in a comparatively small space. 
It deals with such questions as raw materials, casting, pasting, 
forming, acid, &c. | 

Chapter VIII. is occupied with treatment and testing. 
This chapter is, with the exception of the part mentioned 
below, a good one, and should be carefully studied by all 
those responsible for tbe upkeep of batteries. "There is 
nothing much new in it, but it gives clearly and concisely 
the points which are so necessary to remember and act upon 
if batteries are to be successfully employed in commercial 
undertakings. It is, however, scarcely advisable to charge 
indiscriminately, as the disintegration of tbe positive active 
material is liable to follow. The part in this chapter which 
relates to the chemical testing of the electrolyte for impurities 
would have been better omitted. It does not appear to fairly 
come within the scope of the book; the suggestions are 
certainly not those which would commend themselves to the 
chemist if he were attacking the problem, and in the hands 
of inexperienced readers they might prove absolutely harmful. 

Chapter IX., dealing with erection, connecting up, and 
regulation, requires no special comment, except that the 
author is too sanguine as to his method of preventing cor- 
rosion of brass studs and nuts by insulating from the lead 
lugs themselves. | 

The final chapter— Chapter X.—relates to present day 
cells. Many types are represented, and the chapter is as up 
to date as it can well be, but one must not forget, in reading 
this chapter, that we are told in the preface, the particulars 
of all these cells have been compiled either from infor- 
mation directly furnished by the makers, or from published 
statements.” Bearing this in mind, one will readily realise 
that many of the results claimed. differ largely from those 
obtained from cells in commercial use. 

The illustrationg throughout the book are excellent, and 
the curves and tables mostly well selected. "The index is 
divided into two parts, one a general index, and the other 
relating exclusively to the names of cells and electrodes. 
The general index might with advantage have been made 
somewhat fuller. The book can be confidently recommended 
to those who are anxious to improve their knowledge in both 
the theoretical and commercial side of storage batteries. It 
is, ав we have said, carefully arranged, and the whole of the 
matter is very clearly put. Mr. Wade is not dogmatic, and 
very fairly states and weighs the arguments for and against 
the various theories which he describes. | 


OUR LEGAL QUERY COLUMN. 


| Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


" BAOHELOR" writes:—'' A firm in а line of business somewhat 
similar to ours have written to гау that our business name ret embles 
theirs so closely that it is likely to lead to considerable inconveni- 
ence. They inquire what steps we are prepared to take to obviate 
this, and say that s misunderstanding bas already arisen in con- 
Bequence. 


" We would feel greatly obliged if you could advise us as to the 
reply we ought to send them under the circumstances. Are the 
names so closely resembling each other that they could get an in- 
junction against us, to prevent us using ours? If they brought the 
case to Court and we did not defend it, should we be liable for the 
costs of the action? We would point out that the design of our 
letter, &c., sheet headings are as different as possible.” 

9," This is one of the class of cases with regard to which it is ve 


difficult to express an opinion without a very full statement of facte. 
It is clear that if one trader adopts the name of another without 


any variation, the Court will grant relief; but the question whether 
relief will be granted, when the names differ slightly from each 


. other, depends upon all the circumstances of the case. Thus, the 


fact that the two firms are dealing in, or manufacturing the same 
articles, and are carrying on business in the same town or district, 
affords strong evidence of an intention to endeavour to deceive the 
public; while the fact that there is a substantis! difference between 
the titles, and that the advertisements, billheads, &c., were made as 
distinct as possible, may induce the Court to find that the case is not 
made out. The following illustrations will serve to show the nature 
of the case which must be made out before the Court will interfere: 
In the case of the Manchester Brewery Co., Ltd., v. The North 


Cheshire and Manchester Brewery Co., Ltd. (1898, 15 T. L. R., 110), it 


was proved that the plaintiff company, which фав incorporated in 
1888, did a large businees in Manchester and its neighbourhood. In 
1897, the defendant company was incorporated to scquire the 
busiaess of the North Cheshire Brewery Co., Ltd., and in 1897, it 
registered its title addirg the words ' and Manchester." 

In these circumstances the plaintiffs applied to the Court for an 
injunction to restrain the use of the words “and Manchester” as 
part of the defendants’ title, on the ground that it was likely to lead 


to confusion, or to induce the belief that they bad amalgamated. 


No allegation of fraud was made. When the case came before the 
House of Lords an injunction was granted, Lord Watson raying:— 
“The action of the appellant ccmpany was in my judgment— 
although I entirely free them from any imputation of fraudulent 
intent—one which was to tbe possible detriment of their neighbour, 
and was unjustifiable in law.” On the other hand, in another recent 
case, it was decided that a company having the title of Aerators, 


Ltd.,“ was not entitled to restrain another company from adopting 


the title of Automatic Aerator Patents, Ltd.” As the Court has 
regard to all the circumstances of each case, it is important to notice 
that the title adopted by Bachelor's rivals contains one word 
which clearly represents that they specialise in one particular 
branch of the industry. Moreover, theirs is a company registered 
under the Companies’ Acte, while be makes use of the word com- 
pany,” as part of his title, without the addition of the word 
“ Limited.” 

Much would depend upon the date when “Bachelor” set up in 
business under the present firm's name; but, even assuming that he 
has done so since the registration of the rival company, it is ex- 
tremely doubtful whether they can obtain an injunction, in view of 
the facts stated in the query. 

Ав to the subsidiary question, it is clear that if Bachelor" were 


to let a judgment go against bim by default be would have to рау 


the costs. In the circumstances, he would be well advised to consult 
& solicitor. 


“ OLD SUBSCRIBER" writes: “Could you please oblige by informing 
me in your legal queries on the undermentioned three questions: 

A possess's an electric generating station, 500 volts, outside 
the borough boundary. B possesses works inside the boundary, 
and wishes to teke a supply for lights from ‘A.’ The Town Council 
possesses light and power orders to the boundary. From 'A's' power 
houre to B's works (300 yards), there ів a road which is practically 
publie, but is really leased to A,’ and kept in repair by A, who 
could close it if so willed. The land between A and ‘B's’ works 
is leased partly to C, who would not object to the cables going 
over the land. The questions are:— 

“1. Can A supply ' B' at 500 volts оп a two-wire system, or 
must a three-wire system be used (В. of T. 2:0 volts between 
two terminals) ? 

"2. Can A take the cables overhead along the roadside below 
30 ft. high, and without strainers ? 

“Can 4 take cables to B overlar d with consent of C at 
20 ft. high without strainers ? " 

*„* Before answering the specitic questions put by “Old Sub- 
scriber," it should be observed that there is nothing in the Electric 
Lighting Acts which gives any local authority, or any company, which 
may have obtained statutory powers to supply electricity in a 
district, a monopoly of the supply in that district. In other words, 
it is always competent for any private person to supply electricity 
to his neighbours upon terms which may be arranged between 
them. Sec. 4 of the Electric Lighting Act of 1858, however, pro- 
vides that where a supply of this kind involves interference with 
the soil of any street, or the suspension of wires over any street, or 
in any other manner so as not to be enclosed іп any building, the 
Board of Trade may have power to make rules and bye-laws for the 
safety of the public. Further, it is within the power of any local 
authority by adopting Part II. of the Public Health Acts (Amend- 
ment) Act, 1890, to acquire power to make bye-laws for the preven- 
tion of danger or obstruction to the public from wires, &c. “Old 
Subscriber“ does not say whether this Act has been adopted by the 
local authority in bis district, but so long as he conforms to the 
Board of Trade Rules he has little to fear. 

With reference to (1) this seems to be answered by Clause (2) of 
the rules preecribed by the Board of Trade under Sec. 4 of the Act 
of 1888. It is there laid down that the pressure shall not exceed 
250 volts at any pair of terminals, except with the express approval 
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of the Board. Such approval is only given for special purposes, | 


and on the joint application of the consumer and the owner, and 
the supply is subject to such further regulations as the Board may 
from time to time prescribe. In these circumstances, an applica- 
tion should be made to the Board of Trade. 

As to questions (2) and (3), Rule (22) provides that an aerial line 
shall not in any part thereof be at a less height from the ground 
than 18 ft., or where it crosses a street 30 ft., or within 5 ft. mea- 
sured horizontally, or 7 ft. measured vertically, from апу building 
or erection other than a support for the line, except where brought 
into a building for the purpose of supply. Rule (26) provides that 
every high pressure aerial line shall be efficiently suspended by 
means of insulating ligaments to suspending wires, so that the 
weight of the line does not produce any sensible stress in the 
direction of ite length. All suspending wires, if of iron or steel, 
must be galvanised. It is to be observed that these rules apply 
to all overhead wires. The consent of “С” is, therefore, im- 
material. 

„Old Subscriber” would be well advised to submit a plan of his 
proposed lines, &c., to the Board of Trade before erecting them. 


THE SIEMENS-SCHUCKERT AMAL- 
GAMATION. 


Тни shareholders of the Siemens & Halske Co. and the Schuckert 
Co. have unanimously approved the scheme for the transfer of a 
large portion of their respective undertakings to a new company, 
which will probably bear the title of the Siemens-Schuckert Works 
Co. It is noteworthy that, except on the part of the board, not a 
single voice was raised at the S. & H. meeting, either in favour of 
or in opposition to the amalgamation, whilst the only observations 
made at the assembly of the Nuremberg company emanated from 
two shareholders, who considered that the terms were not favourable 
to the proprietors. The objections of these gentlemen were, how- 
ever, overcome on its being mentioned that the company had not 
earned any profits, and would be unable to propose any dividend for 
the past year. Before referring to the agreement, the report should 
be mentioned that, if the Siemens & Halske Co. had been unable to 
arrive at an understanding with the Schuckert Co., it would soon 
have been confronted with the necessity for establishing new 
dynamo works at an expenditure of at least £300,000. 

The agreement provides that the new company, which will be 
domiciled in Berlin, will have a capital of £4,500,000, of which 
£2,252,500 will be assigned to the 8. & H. Co. and £2,247,500 to the 
Schuckert Co., and of the total capital the sum of £4,000,000 will 
be paid up in full. The company will take over the manufacturing 
and sales departments of both firms in the heavy electrical engi- 
neering branches, together with the technical offices abroad, but the 
foreign houses of each will remain outside the combination, althongh 
a friendly co-operation in the future is in prospect. 

The Siemens & Halake Co. brings in the combination the 
Charlottenburg dynamo works, the West-end cable works at Berlin 
and the brass foundry, sites and buildings, machinery and tools, 


manufactured and semi-finished goods and raw materials, and the 


stocks of the lighting and power department and electric tramway 
branch, and the incidental patente, trade-marks and licences. On 
ite part, the Schuckert Co. transfers to the new company the works, 
buildings, machinery and tools at Nuremberg, together with stocks, 
patents, &c. The businesses will be taken over at the book value on 
April ist, 1903, and the combination will also receive the out- 
standing assets, which are guaranteed jby the two firms, but the 
latter will be individually responsible for their own liabilities. In 
future the 8. & H. Co. will continue its other branches as hitherto, 
as for instance those dealing with light current work and block and 
railway safety appliances, and the works for the manufacture of 
glow lamps and arc-lamp carbons. Each of the original firms will 


remain in independent possession of its enterprise and guarantee 


businesses, and of its securities and syndicate sbares, and thus the 
combination will only comprise manufacturing operations and 
sales, leaving speculative transactions entirely out of its sphere of 
activity. 

Turning to the question of the distribution of the future profits of 
the combination, we note that the first six years are to be con- 
sidered as a transition period, at the end of which the profits will 
be divided according to a complicated scheme in the proportion of 
about 55 per cent. for the Siemens & Halske Co., and 45 per cent. 
for the Schuckert Co. This scheme is based upon a system of 
distributing the net profits partly on the works capital, which is 
represented by the value of sites, buildings, machinery, tools and 
plant, and partly on the working capital, which is composed of the 
value of the materials, manufactured and semi-finished goods, 
claims and cash payments. It will, however, be unnecessary to 
enter into the details of the scheme. During the transition period 


the 8. & H. Co. will receive preferential treatment, inasmuch as it 


will be paid out of profits until August 1st, 1905, at the rate of 


£125,000 per annum by the new company after the latter has 


.written off £100,000 per annum for depreciation and paid £50,000 
yearly to each of the original companies towards the cost of the 
interest on their respective bond issues. In the second period of 
tbree years from August lst, 1905, to August Ist, 1908, the same 
amount will be provided for depreciation, but the preference will no 
longer apply. In lieu thereof the 8. & H. Co. will receive out of the 
profits allocated to the working capital division 56 per cent., 54 per 
cent. and 52 per cent. respectively in the three years, whilat the 


share of the Schuckert Co. from this particular division will be 44 . 
per cent., 46 per cent. and 48 per cent. On the termination of the 
transition period the total net profits will be distributed, as already 
mentioned, in such a manner that the participation of the S. & H. 
Co. will be represented by about 55 per cent. and that of the 
Schuckert Co. by 45 per cent. The board of supervision of the new - 
company will be formed of an unequal number of ns. 
B. & H. Co. will appoint the chairman, and the Schuckert Co. the 
vice-chairman, whilst of the other members of the board the first- 
mentioned company is authorised to nominate one more member 
than the latter company. | 
It will be seen from the foregoing that the shareholders have 
been able to sanction the transfer of their undertakings to the com- 
bination without any reference to the holders of bonds, or obliga- 
tions as they are termed. In the case of the 8. & H. Co., the 
nominal value of the bonds in existence amounts to over 
£1,470,000, and those of the Schuckert Co. exceed £1,590,000. 
These bonds were issued, as were those of other electrical com- 
panies and of many industrial companies in Germany, without 
having any special mortgage rights, and it has therefore not been 
considered necessary to consult the interests of the holders or the 
bonds in connection with the amalgamation. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled sely for this journal by W. P. THompson & Co., Electrical Patent 
Agents, h Holborn, London, W.C., and at Liverpool, to to whom ali 
inquiries should be addressed. 


4.781. ** Improvements in or relating to bobbins or formers, bruah- holders, 
and the like used for electrical purposes." W. APPLEYARD. March 2nd.: 


4,783. "Improvements in connection with electrolytic cells.“ W. THOMSON. 
March 2nd. 


4,800. “ Improvements in and relating to current generators for electric 
ignition purposes." A. A. BEADLE. March 2nd. 


4.886. Improvements in commutators for continuous current machines, 4i 
SIEMENS Ввоз. & Co, Lrp. (Siemens and Halske Actien-Gesellschaft, 
Germany.) March 2nd. (Complete.) 


4,842. Ан improved mode of collecting electrio currente, and apparatus 
5 . Lark. (La Société Anonyme Le Carbone, rance. 
arc 


4,851. “Improvements relating to systems for distributing electrical energy.’ 
L. ANDREWS, March 2nd. 


4,928. Improvements in and connected with line selectors or switches for 


telephonic intercommunication.” Н. OPPENHEIMER. (Actien- geselischaft Mix 
and Genest, Germany.) March 8rd. 


"eow 


4,930. ‘‘ Improvements in or relating to electric tramoars. „ B. RAMSDRN, 
March 8rd. | 
4,944. "Improvements in and connected with single or multiple canals or 


conduits suitable for underground conduits for cables and for other purposes.’ 
O. Ped HELMI. March 3rd. (Complete.) 


M Impro rovements in the electrolytic refining of copper.” Тнк METALS 
T 


5 D., and З. CowPER-CoLEKs, March 8rd. 
4.964. Improvements fn electric hoists.” H. T. BooTHROYD. March 8rd. 
4,909. “Improvements in electric arc lamps." T. E. Ap Aus. March Brå, 
(Complete.) Р 
dad "Improvements in telegraphic apparatus.“ C. Mrray-Horvata. 
March 3rd. ; 
4 978. 


‘A colla pes ug electric light fitting or bracket." J. Е. H. CoLLET and 
A. о. RVELL, 


* Improvements in or connected with electric lamps." Н. SMITHSON 
and E. R. SHARPR. March 4th. 

5,030. ''Electrically-driven сітошаг saw bench, for cutting wood and the 
like." J. BARR (of the firm of J. McDowall & Sons), and R. ANDERSON. March 


4th. (Complete.) 

5,046. * Improvements in or relating to electric arc lamps." C. OLIVER 
March 4th. 

5,049. Improvements in electric arc lamps.“ Crompron & Co., LTD, A. J. 
Honason, J. W. Ewart and C. F. Tusss. March 4th. 

5.008. “Improvements in kumascopes or detectors of electric waves." J. A. 
FLEMING, March ith. 

5,073. “Improvements in or relating to dynamo-electric or electco-dynamic 
machines. M .Снітту. March 4th. 

5,081. “Improvements in galvanic batteries." J. GaBuüEgR, Магор 4th. 
(Complete.) 


5,092. Improved indicating or recording devices for use in connection with 
electricity meters, gas meters and the like." The ELECTRIC AND ORDNANCE 
ACCESSORIES Co., LTD., and L. J. Авом. March 5th. 


5,097. їшргоуешел@ in and relating to overhead equipment for eleotrio 
traction. " M, CLAYTON, F. S. CLAYTON and T. Clayton. March 5th. 

5,098. “Improvements in and relating to overhead equipment for electric 
traction.” М, CLAYTON, F. 8. CLAYTON and T. CLAYTON. March 5th. 
6,125. Improvements in electric stop motions for drawing frames." J. 

NELSON. March 6th. 


5,150. “Improvements in or relating to cont&ct-hreaskers for induction or | 
sparking coils and the like." 8. F. Брок and R. W.Sanpers. Maroh 5th. 
5,169. ‘Improvements in electric rheostats.“ E.A.CAROLAN. (The General 

Electric Co., United States.) March 5th. 

5,170. improvements in electric motor-control systems.” 
(The General Electric Co., United States.) March 5th. 

5,183. Improvements in electric transmitters for uses in telegraphy." 
M. "KoTYRA. March 6th. (Complete.) 

5,191. ‘* Improvements in electrolytic breaks or interrupters for electric our- 
rents.” С. Моге. March 5th. 

5,204. “Improvements in and relating to brakes, ресин 
brakes for electric tramcars." T. Vickers and E. ANDREWS. | 
5,224. Electrically-driven vertical saw frames for a wood.” J. 
BARR (of the firm of J. McDowall & Sons) and R. ANDERSON. March 6th. 

(Complete.) 

5,286. “Improvements in means for effecting & partial or desired rotation of 
swivelling or rotatable trolley wheel supports forming part of the equipment of 
overhead traction tramoars.T W. Evans. March 6th. 

6,237. “ Improvements in appliances for controlling electric lighting for 
optical, surgical and night light purposes." E.LippLE. March 6th. 
5,240. “Demi-circle tube conduit system and its varieties," 

Kmiout and L. NAGEL. March 6th. 


5,247. Improved electrical contact screw," T. B. READER, March 6th. 


E. A. CaROLAN. 


арр сече to 


R. H. W. 
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О а чеп ыыы ner Es yes сорвана тасыса заррагии for 
rning and regula e motion of motors for s ando purposes. 
. ROSENBUSCH and WaTOOOD & Oris, „то. March 6th. 


6,278. “А new and useful folding hood for telephones.” W. Minow and A. 


HEPKE. March 6th. 

5,287. b provements in controlling electric motors." Е. A. CAROLAN. 
(The General Electric Co., United States.) March 6th. 

6,288. ''Improvements in instruments for determining the power factor of 
alternating current electric circuits.” E. A. CAROLAN. (The General Eleotrio 
Co., United States.) March 6th. 

6,289. “Improvements in rotary fans." E. A. CAnOLAN. (The General 
Electric Co., United States.) March 6th. 

6,290. ''Improvements in systems of electrica] distribution.“ Е, A. CAROLAN, 
(The General Electric Co., United States.). March 6th. 

5,291. “ Improvements in dynamo-electric machines,” E. A. CAROLAM. 


(The General Eleotric Co., United States.) March 6th. 


5,209. ‘‘Improvements in electric train-control 19 E. A. CAROLAN, 
(The General Electric Co., United States.) March 6th. 


5,203. proveren іа іп remote electric switch control systema." E. A. 
CaROLAN. (The General Electric Co., United States.) March 6th. 


5,814. “Improvements in field magnets for dynamo-electric machines or 
electric motors.“ R. LUNDELL. March 6th. (Complete.) 


6,830. ‘Improvements in electric switches." P. Е. Sincer. March Tth. 


5,887. ''Improvements in series-parallel or multi-vol controllers for 
electrico motors.” A. E. Gott, A. Ноімез, J. Н, HoLMrs, W. HoLMrs and Е, 
HorwrEs. March 7th. 


" one "Improvements in spark gap connections." P. L. REnour. March 
5,998, “Improvements in connection boxes for electric cables," E. PARRY 
W. Вїрркк and E. J. Scowg, March Tth. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messra. W. P. Thompson 
т Oo., ^u High Holborn, W.C., and at Liverpool, price, post free, 94, 
stamps). E 


252. An improved switch for electric ourrents." J. W. Hintze. Dated 
January 4th. 

993, “ Improvements in or relating to telegraph and telephone wires." J. 
Womersley and G. W. Womersley. Dated January 14th. | 

1,402. Improved means for operating the points of the overhead wires and 
of the rails on electric tramways.” H. Collins and C. W. Collins, Dated 
January 18th. 

1,485. “Improved coupling joint or conneotion for electric wires and fittings.“ 
M. Railing and G. H. Ide, Dated January 18th. 

1,684. “ А method for producing electrodes." E. W. Jugner. Dated Jan. 21. 

‘2,248. “Improvements in electric galvanic belts." H. Н. Lake. (S. J. 
Spalding, United States.) Dated January 28th. | 

2,825, “Improvements in time electric switches.“ Dated 
February 4th. 


H. J. Cegawell. 


3,974. Ап improved protective operating device for electric motors and like | 


purposes.“ J. T. Johnson. Dated February 10th. 
3,416. “Improvements in switches for electric light circuits and the like.” 
J. Jones. Dated February lith. 
8,4909. Improvements in lightning dischargers for electrical installations.” 
Siemens Bros. & Co., Ltd. Dated February llth. 
491. Improved brush-holder for electrical apparatus." Siemens Bros. 
and Co., Ltd. Dated February lith. 


3,598. “Improvements in winding and circuit closing devices tor electrically- | 


wound clocks." С. M. Crook. Dated February 11th. 
8,610. 5 in electrically propelled vehicles for single rail eleva- 


tors." Dated February 12th. 

3,657. “ пиро ements relating to insulated electrical conductors." J.F. 
Cummings. ted February 12th. 

8,811, ‘Improvements in electrical signaling apparatus for railways.” W. J. 


Mildon. Dated February 14th. 


3,894, “Improvements connected with the use of electric glow lamps for occa- 
sional illuminations," Е. Brown. Dated February 15th. | | 
3,953. ‘Improvements relating to telegraphic and telephonic apparatus.” 

H. H. Lake. ted February 15th. | 
4,006. ‘‘Improvements in or relating to dynamo-electrio machines." A. J. 
Boult. (T. B. Hatch.) Dated February 18th. 


4273. ''Improvements relating to automatic electric fire alarms." P. Offen- 
broich and L. Mafell. Dated February 19th. 

4,372. "Improvements in and relating to electrical warp and weft con- 
trolling mechanism for looms.” F. E. Kip. Dated February 20th. 

4,874, “Improvements in and relating to electric arc lamps." J. A. Rignon 
and E. Eisenmann. Dated February 20th. 


4,877, ‘Improvements in electrically printing а inkless typewriters.” J.C. 
Fell. Dated February 20th. 


4,445. “An improved automatic telephone system." E.A. Faller. Dated 
February 21st. 


4,520. ‘‘Improvements in or relating to electric batteries." 
Dated February 22nd. 


4,521. “Improvements in or relating to storage batteries." 
Dated February 22nd. 

4.522. Improvements in or relating to electric ignition еррагазое for inter- 
nal combustion engines." U. G. Apple. Dated February 22nd. 

4.608. An p oved receptacle for watches in connection with a source of 
electric light." C. Arnold. Dated February 24th. 


V. G. Apple. 
V. G. Apple. 


4,650. “Improvements in signalling systems for electric railroads.” О. W. | 


Hart. Dated February 24th. 


4,729. Oo oe in and relating to electric incandescence lamp- 
holders." C. D. Knowles. Dated February 25th. 


4,754. ‘Improvements in field magnets for dynamo-electric machines or 
eleciric motors," R. Lundell. Dated February 25th. 


4,765. “Improvements in incandescent electric lamps.” Е. McOuat, Dated 
February 25th. 


4,865. “Improvements in automatic circuit breakers of induction apparatus.“ 
V. Barreto. Dated February 26th. 


4,906. “Improvements in or relating to dynamo-electric machines.” A. J. 
Boult. (T. B. Hatoh, U.S.) Dated February 26th. 


4,936. "Improvements in or connected with conduits or pipes for electric 
cables and the like." W. Oates. Dated February 27th. 


6,065. “Improvements in overhead electric trolley wires.“ 
Dated February 28th. 


6,108. An improved means of and 8 for connecting the conductors 
or armour of electrio cables and the like to junction boxes, earth plates and 
other parts" The Callender Cable and Ccnstruction Co.; L 
Ward. Dated February 98th. 


6,104. "Improvements in arc lamps and electrodes therefor.” La Société 
@. et P. de Mistral. Dated February Jon. 


J. Р. Cribb. 


td., and J. C. A. 


5,129. "Improvements in electric switches.” W. Loemen. Dated Feb- 


ruary 28th. | ; 
5,966. - " Improvements relating to electric accumulators.” J. E. G. Méran. 
Dated Maroh 4th. 


5,468. “Improvements in trolley heads for electrio tramoars.” W. 
Willenbücher. Dated March 5th. | 
5,580. “Improvements in apparatus for measuring and indicating an 


electricity supply." C. H. Merz. Dated March 5th. 


5,592. An electric self-registering target.“ W. G. Williams ard H. H. 
Edwards. Dated March 6th. 


5,618. nprovemense in or connected with wireless telegraphy.” J. Cervera. 
Dated March 6th. 


5,618. “Improvements in and connected with interrupters for induction 
coils." J.Cervera. Dated March 6th. ` 


5,063. “Improvements in electrical fuse boxes." 
others. Dated March 7th. 


DIE “ Improvements in devices for diiving dynames." J. Е. Jacob. Dated 
ay Tth. 


L. M. Waterhouse and 


5,809. Au improved electric safety fuse appliance.” Siemens Bros. & Co., 
Ltd. Dated March 8th. 

5,818. ‘‘An improved arrangement for the prevention of pulsations and 
sudden alterations in periodicity in alternating current generating plants.’ 
W. E. Evans. (Allgemeine Elektricitäts Gesellschaft.) Dated March 8th. 

5,862. “Improvements in rehostats." J. Lundie. Dated March 10th. 

5,944. "Improved telegraph systems." W. L. Wise. (J. Н. Pierce.) Dated 
March 11th. 


5,977. ''Improvements in apparatus for operating railway signals, switches, 
and the like. Н. H. Lake. (Standard Signal Co., United States.) Dated 
March 11th. 

5,888. “Improvements in electric telegraph systems and relating more 
particularly to wireless systems." Н. Shoemaker. Dated March llith.  . 

6.184. "Improvements in section insulators for electric trolley conductors.” 
H. Hirst and W. Wood. Dated March 18th. 

6,209. “ Іарготешеві in or relating to electric arc lamps." 8. Н. Johnson. 
Dated March 13th. 

0,229, ‘Improvements in electric typewriters.” К. Н. Kochendórfer. Dated 
March 18th. 


6,881. Improved electrical cooking apparatus." М. Masterton and P. 
Southard. | 


6,846. ‘Improvements in and relating to electro-magnetic circuit breakers or 
cut-outs.” E. L. Joseph and Gardiner. 

6,879. ‘A continuous burning arc lamp with inclined carbons.” J. A. 
Rignon and E. Eisenmann. Dated March 15th. 

6,478. "Improvements relating to storage batteries." H.C. Porter. Dated 
March 17th. 

6,481. N in wireless telegraph systems.” H. Shoemaker. 
Dated March 17th. 

6,854. An improved system of electrical distribution." P. A. Newton. 
Dated March 20th. | 


6,855. ‘‘Improvements in brush mechanism for dynamos." Р. A. Newton. 
Dated March Noch. 
7,062. Improvements in or relating to overhead trolleys for electric vehicles.” 
F. Haller and R. Noiset, Dated March 22nd. 
7,169. “Electric battery." C. A. Allison. (W. C. Banks, U. B. A.) Dated 
March 94th. 

7,188. ‘Improvements in means for the control of electrically-driven 
reversible rolling mills." C. Ilgner. Dated March Mth. 
7,361. Improved means of connecting continuous current motors to the 

supply network on starting." Siemens Bros. & Co., Ltd. Dated March 26th. 
aa “ Improvements in electric arc lamps.“ P. Högner. Dated March 


1417. ‘Improvements in the electric transmission of power.” Otis Elevator 
Co., Ltd. Dated March 27th. . 

7,661. ‘Improvements in and relating to the electrolytic refining and. de- 
position of lead.“ A. G. Betts. Dated April 1. 

7,689.- "Improvements in electric signalling on railways.“ J. B. Struble. 
Dated April 1st. 


7,851. ‘Improvements relating to electrical sterilising and preserving 
SPPA ana . Н. Lake. (L. D. Giroux and L. E. Seddon, U. B). Dated 
Ap rd. 


7,858. ''Improvements in and relating to electric vacuum discharging 
tubes." М, Krouchkoll. Dated April 8rd. 


7,995. ‘Improvements in the production of metallic deposits by elec- 
trolysis." P. engen (Dr. G. Langbein & Co., Germany.) Dated April 5th. 


8,186. Improved means for operating the carriages and controlling ше. 
chanism of the same, of electric, telegraphio, aod similar machines." P. M. 
Justice. (The Rowland Telegraphic Co.) Dated April 11th. 


8,88. ''Improved method of and means for producing synchronous motion.“ 
P. M. Justice. (The Rowland Telegraphic Co.) Dated April 11th. 


8,57. "Improvements in transmitting devices for electric, telegraphic and 
like apparatus." P. M. Justice. (The Rowland Telegraphic Co.) Dated April 
llth. 

8,643. “Improvements in or connected with means for damping the oscilla- 
tions of shafts carrying the hands or pointers of electrical measuring instru- 
ments or the like.” F. N. Nalder and others. Dated April 14th. 


- 8,067. An improvement in the method of regulating the pressure of alter- 
nating current dynamo-electric generators." Siemens Bros. & Co., Ltd. Dated 
April 14th. . 
8,670, Improvements in eleetric arc lamps." Т. L. Carbone. Dated April 
lith. | 1 
8,717. "Improvements in or TOME to luminous-gas electric lamps.“ 
W. Fairburn-Hart. (The General Electric Co) Dated April 16;h. | 
8,784. Improvements relating to rail bonds or connections for electric 
railways.” H.H. Lake. (E.G. Thomas.) Dated April 15th. 
8,809. “Improvements in electrico circuit controllers." 
E. J. Griswold. Dated April 15tb. 
8,848. “А new or improved device or apparatus for disinfecting by electric 


J. J. Ghegan and 


light irradiation." Н. L. Wiedemeyer. Dated April 16th. 

8,872. ‘Improvements in switches fcr electric lighting." 8. Bach. Dated 
April 16th. | 

8,969. Improvements in dynamo-electric generators.“ A. J. Haddon. 
(H. L. Peck.) Dated April 17th. 

9.229. Improvements in audible electric telegraphy.” R. Oxlade and 


W. J. W. Richardson. Dated April 21st. | 
9,380. Improved fuse head for electric blasting." F. Render, Dated April 
28rd. А 
9,504. “Improvements in electric lamp sockets.” M. Norden. Dated April 
24th. 
9,704. “Improvements in and relating to electric switches and wall plugs 
and bases for the same.“ A. Vandam and Т. H. Marsh. Dated April 26th. 
9,720. '"Improvements relating to automatic electric fire alarms.” P. Offen- 
broich and L. Mafell. Dated April 26th. 
9,788. “Improvements in electric switches and in the application of the 
same to electrically-propelled vehic.es." W. M. Brown. Dated April 98th. 
9,789. "Improvements relating to electrio railway systems and more par- 
tloularly to crossings and ewitehes for the same." H. E. Keller, Dated April 
anm 
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MUNICIPAL LOANS. 


OnE of the assistant secretaries of the Local Government 
Board has prepared for the information of a Select Com- 
mittee a statement respecting the practice of the Department 
in dealing with applications for loans, which is of much 
interest. 

As to the purposes for which the borrowing powers are 
exercised, they necessarily cóver all the undertakings of the 
municipalities, whether reproductive or otherwise, but the 
most important feature of the return lies in the periods fixed 
for repayments. 

The principle followed appears to be based upon the esti- 
mated durability of buildings and plant, and the distribu, 
tion of certain expenditure (such as costa of local Acts, and 
of promoting or opposing provisional orders) over & short 
term of years. 

In dealing with electric lighting undertakings the pre- 
liminary outlay is spread over 25 yeats, that period being 
apparently considered as the equated life of the security in 
buildings and plant, but for loans for extensions various 
periods are assigned, as follows :— 


Years. 
Cables ©“ . 30 
Transformers (other tha: an i motor ааган) e. 30 
Switches and switchboards ... - Mss .. 30 
Dynamos ... ; са ©» .. 20 
Motor transformers and instruments T" i» . 15 
Accumulators and arc lamps  ... m ds .. 10 


As we have pointed out in dealing with the question of 
depreciation, there are some differences of opinion among 
experts a8 to the proper percentage to be provided for each 
item of expenditure, but in some respecta they agree; and it 
is of interest to compare their estimates of the life of the 
plant with the periods assigned by the Local Government 
Board for repayment of loans. 

Thus in the matter of mains, which constitute so large a 
part of the outlay, 24 per cent. is considered & proper pro- 
vision for depreciation, or, say, а life of 40 years, whereas 
the Local Government Board fix the repayment at 30 yeara. 
In the case of accumulators the term of 10 years agrees with 
the expert estimate of 10 per cent. per annum. | 

For machinery, which would include engines, boilers, 
dynamos, &c., opinions differ. The Tunbridge Wells 
engineer worked out the depreciation on machinery at 
4 per cent., but Mr. Lackie, of Glasgow, estimated this 
item at 74 per cent., in the one case the equated life being 
considered as 25 years, but in the other only 13°33 years; 
the Local Government Board only specify in their table 
dynamos, for which they grant a loan for 20 years. 

Why the period for repayment for the first installation 
should bé shorter than for the additional works is not quite 
clear—in such items as cables, for example—but the 
principle adopted appears to be based on the estimated life 
of the plant. | 

Between the Local Government Board and the London 
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County Council there is a wide difference in the periods for 
which the loans are sanctioned, and for this want of 
uniformity in the practice of the two departments there is 
no explanation. In one respect the London County Council 
adopt the ‘principle of not allowing fresh loans to be made 
for renewal of plant during currency of the loan for its pur- 
chase ; in this way the value of the machinery for which the 
money was borrowed is maintained by charging the cost of 
renewal as a maintenance charge. The term for repayment 
is much longer than in the case of the Local Government 
Board—viz., 42 years for the first installation instead of 25. 

A valuable return would be спе showing the amount of 
every loan, with the sinking fund, the original cost of the 
plant, and the amount paid out of revenue for its main- 
tenance or renewal. 

If new loans are applied to renewing plant purchased by 
former borrowings, which have not been repaid, the basis 
established by the J.ondon County Council in fixing the 
term for repayment so far beyond the estimated life of the 
plant is ignored. 

In the form adopted for the accounts of municipal electric 
undertakings, it is impossible to understand whether the 
expenditure of new loans on plant is or is not npplied for 
renewals of machinery paid for out of borrowed money not 
yet wholly repaid. 

Of courre, an auditor appointed by the London County 
Council would see that the conditions of each loan sanctioned 
by them were complied with, and his certificate would satisfy 
the public; and so also in the case of the loans authorised 
by the Local Government Board ; but, so far as the accounts 
themrelves are concerned, there is nothing toshow whether 
the capital expenditure during tbe current year covers the 
renew als referred to or not. 


Municipal, electrical trading has re- 
ceived & twofold check this week. First, 
the L.C.C. has withdrawn its Electric 
Supply (Companies Purchase) Bill, because the Govern- 
ment contemplates introducing а general measure on the 
question affecting the whole country; and, secondly, its 
effort to municipalise the fittings business has been 
defeated. It will be remembered that by Clauses 63 
and 64 of the London County Council (General Powers) 
Bill it was proposed to make it lawful for the Council 
of a metropolitan borough which supplied electricity 
to supply fittings, nct only to consumers, but to prospective 
consumers, and to borrow money for the purpose. As soon 
as this proposal came to our knowledge we ra:sed our protest 
against it, and it is pleasing to notice that upon the motion 
of Sir F. Banbury the House of Commons came to the same 
conclusion on Monday last. It seems that the proposed 
clauses were not inserted in the Bill at the instance of the 
London County Council. According to Mr. John Burns, 
the Borough Councils who already supply electric light also 
desire to supply fittinge, and in order to save expense and 
Parliamentary time, they agreed with the County Council 
for the insertion of the clauses in the General Powers Bill. 
He further stated that of the whole number of Councils 18 
were in favour of the clauses and only two were opposed to 
them. If there is any one form of municipal trading which 
has nothing to commend it we think it is the supply of small 
articles by retail. It is argued, of course, that electric light 
is now a luxury only to be enjoyed by the rich, and that, if 
the local authorities were to assist, the poor man would be 
able to purchase fittings and have the best form of light in 
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his own house. That may or may not be true; but it is to be 
remembered that every extension of municipal enterprise 
means a large increase in the staff employed by the local 
authority, and the eupply of fittings would bring the munici- 
pality into direct competition with a section of its own rate- 
payers, viz., the electrica] wares vendor and the installation 
contractor. We hope that all proposed extensions of the 
doctrine of municipal trading may be dealt with in the same 
way as the House of Commons has dealt with this matter, 
only we should like to see larger majorities than that of 
Monday last. 


To adopt a phrase made use of by Mr. 
Grant Lawson, the Rating of Machinery 
Bill appears each year in the House of 
Commons with the regularity of a recurring decimal. It 
was brought before Parliament on Friday last, with the 
result that the second reading was passed without a 
division. As was pointed out by one speaker, the title is 
somewhat misleading, the object to the measure being not to 
rate, but to relieve machinery from rating. The text of the 
measure is ав follows :— 

From and after January Ist, 1904, in estimating for the 
purpose of any valuation list, or poor or other local rate, the 
gross estimated rental and rateable value of any heredita- 
ment occupied for any trade, business or manufacturing 
purposes, any increased value arising from machines, tools, 
or appliances, which are not fixed or are only so fixed that 
they can be removed from their place without necessitating 
the removal of any part of the said hereditament, shall be 
excluded. 

Provided that the gross estimated rental of any such 
hereditament shall be estimated at not less than the sum 
at which it might reasonably be expected to let for the pur- 
pose for which it is used on a tenancy from year to year, 
void of the macbines, tools, and appliances which it might 
reasonably be expected would be supplied by the tenant, if 
the tenant paid all the usual tenants’ rates and taxes, and if 
the landlord undertook to bear the cost of the repairs and 
insurance and the other expenses—if any—necessary to main- 
tain the said hereditament in a state to command such rent. 

Provided also that the terms “ machines," * tools,” and 
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appliances,“ for the purposes of this Act shall not apply to 


any machinery, machine, or plant used in or on the heredita- 
ment for producing or transmitting first motive power, or 
for heating or lighting the said hereditament. _ 

Seeing that there is no statute upon the book which pro- 
vides that machinery shall be rated, or that the value of 
machinery in mills, &c., is to be taken into consideration for 
the purpose of making an assessment, it is a seeming 
anomaly that there should be any necessity for the Bill 
under discussion. The fact is, however, that the judges 
have laid it down that in estimating the hypothetical rent 
for which a mill would let from year to year, regard must 
be had to the value of the machinery as enhancing the value of 
the premises. It is to the abolition of this principle that 
the efforts of the promoters of the Bill have for a number of 
years been directed. It is objected on the part of those who 
are not factory owners, and upon whom, in the ordinary 
course any burden of which the factory owners might be 
relieved must necessarily fall, that there is nothing to show 
that trade or manufacture is hampered by the present 
system; but it is an undoubted fact that mill owners 
have been in the past, and still are, put to great expense, 
first, by reason of the rates, and secondly, by reason of the 
fact that the present law is in a nebulous condition, and 
that each Assessment Committee bas its own peculiar 
method of arriving at rateable value. We are surprised 
that in view of the fact that the Bill has passed a second 
reading upon several occasions, it has not been made a Govern- 
ment measure and placed upon the statute book long since. 
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THE NORTHERN COUNTIES ELECTRICITY 
SUPPLY CO.’S INSTALLATIONS. 


I5 the somewhat onerous task of popularising the many uses 
of electricity in the North of England, the Northern Counties 
Electricity Supply Co., Ltd., whose headquarters are at 13, 
Mosley Street, Newcastle-on-Tyne, bas taken а very 
prominent part. Registered in 1900, the company has 
made rapid progress with its works, and now has the satis- 
faction of seeing three of them in active service, with the 
best of prospects before them. Recently our Tyneside correspon- 
dent had the opportunity, through the courtesy of Mr. C. W. 
Fairweather and Mr. C. 8. Vesey Brown, the general 
managers and engineers, of seeing these stations, and 
observing, more particularly at Spennymoor, the method 
which the company has adopted of bringing the electric 
light within the reach of the working man and into the 
humble cottage of the pitman. 

Spennymoor and Blyth are the largest stations at present, 
and of these Blyth is in some respects the more 
important. 

Spennymoor is a town with a population of about 18,000, 
and until recently it was noted for the large ironworks of 
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of Messrs. W. Н. Allen, Son & Co.'s three-crank compound 
engines, with cylinders 11 in., 15 in., and 15 in. in diameter, 
9 in. stroke, ranning at 450 revolutions per minute, with 
150 lbs. pressure. The engines receive their steam supply from 
a couple of Messrs. Babcock & Wilcox’s boilers, which are 
fitted with mechanical chain-grate stokers. The boilers are 
fed by two electrically-driven pumps and a steam pump. 
The steam is exhausted into a jet condenser made by Messrs. 
Worthington & Co., working in conjunction with a cooling 
tower. ‘I'he switchboard was supplied by Messrs. Dorman 
and Smith, of Salford. At the side of the engine room is 
the battery room containing the Chloride Electric Storage 
Syndicate’s batteries of 4)0-ampere-hours capacity. Cur- 
rent is generated at 460 volts, and is distributed on the 
three-wire system to consumers at 230 volts. The task of 
laying the cables was entrusted to the Callender Cable and 
Construction Co., Ltd., London, and the work was carried 
out under the management of Mr. J. P. Mollard, under the 
supervision of Mr. С. Barnard. The feeder cables are of 
4 sq. in. cross-section, and the distributing cables are of 
'1 sq. in., while the neutrals are connected with the station 
by 075 in. cables. The cables are laid on the solid system, 
in wooden troughs, which are protected on the upper side by 
hard burned tiles. 3 
Perhaps one of the most interesting features is the method 
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GENERATING PLANT AT SPENNYMOOR. 


the Weardale Steel and Iron Co., while in the immediate 
vicinity are some important coal mines. It is the centre, too, 
in matters of trade fora large number of colliery villages. 
Unfortunately, when the power station of the Northern 
Counties Co. was about half built, the ironworks mentioned 
were, in the main, removed to the Teesside, and there is every 
prospect that the remaining portion will soon follow. 
Despite this, the work of construction was pushed ahead, 
and an admirubly-equipped, well-built station was brought 
into existence; what is perhaps more remarkable, there are 
streets of cottages, dull, sombre-looking on the outside, that 
p quite luxuriously fitted out internally with electric 
ight. 

The station, of which a photograph is here reproduced, is 
equipped with two 200-K w. dynamos, built by Messrs. Crompton 
and Co., Ltd., of Chelmsford, each of which is driven by one 


adopted to bring the light within the reach of all consumers. 
This has been achieved by adopting the “free wiring 
system, the effect of which is that the consumer has no 
initial outlay, but pays ld. per unit extra. The services 
are so arranged that one service from the distributing cable 
serves two or more houses. In each house a meter is fixed, 
in the majority of cases prepayment meters being adopted. 
The supply given on the penny-in-the-slot system is опе 8-C.P. 
lamp for 5} hours per penny. The slot meter in use is that 
of the Rochdale Electric Co., Ltd.; the other meters 
utilised are those of Messrs. Chamberlain & Hookham, Ltd., 
and the Bastian Meter Co., Ltd. The slot meter system has 
become exceedingly popular, and there ig scarcely a street 
without a number of electrically-lighted houses; in one 
street of about 40 houses, of the type shown in the illustra- 
tion on p. 516, there is only one which has not the light 
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installed. "This is very significant when it is remembered 
that Spennymoor is in the very heart of the Durham coal- 
field, where, above all places, gas might be expected to be 
cheap. Asa matter of fact, however, the superiority of the 
electric light is 8o obvious that its absence is rather 
the exception than the rale—that is, so far as the 
workmen's dwellings are concerned. The Spennymoor 
power station was only opened in May last year, and 
yet there are now over 6,000 lamps installed. As yet 
the demand for energy for motive power is coming on 
slowly, but already one works in the town is taking steps 
to have it installed to the extent of 60 Н.Р. Some 20 
lamps have also been fixed in the streets, as part of the public 
lighting. 

Alnwick, where another station of the company is situated, 
is a place of a very different character to Spennymoor. It 
is the “ ducal” town, the home of the famous Percys; 
it isjthe centre of agricultural Northumberland, and con- 
sequently the conditions which the company had to face in 
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arranging the system were very unlike those which 
they had to encounter in dealing with the first-named 
place. The company commenced supply in August last 
year with good prospects, for abont 2,000 lamps were then 
being supplied, and now the number is above 3,000. A 
station was built in a convenient location near the gas works, 
and in this were installed a couple of two-crank compound 
engines, built by Messrs. Ruston, Proctor & Co., Ltd., of 
Lincoln, coupled direct to two 75-Kw. dynamos by Messrs. 


.. Crompton & Co., Ltd. The balancers were also supplied by: 


Messrs. Crompton & Co., Ltd., and the switchboard by 
Messrs. Dorman & Smith, of Salford. The steam supply is 
obtained from two Babcock & Wilcox water-tube boilers, 
fitted with chain-grate stokers. In the battery room there 
are 250 Chloride storage cells, with a capacity of 250 ampere- 
hours. All the cable work has been done by the Callender 
Cable and Construction Co., under the direction of Mr. J. P. 
Mollard. The feeders are 3 sq. in. and 2 sq. in. in сговв- 
section, These are laid solid in bitumen. The “free 
wiring“ system is largely adopted here also, an extra d. per 
unit being charged, which brings the maximum price up to 
6d. per unit in the latter case. The slot system has met 
with much acceptance, a very large number of houses 
having been supplied in this manner. 

The third station that the company has at present under 
way is that at Blyth, a port on the north-east coast. Some 
interest attaches to Blyth, inasmuch as it was the first urban 
district in the North of England which used electricity for 
public lighting, so far back as 1888 or 1890. The Northern 
Counties Electricity Supply Co. has here a generating 
station very similar to that at Spennymoor. Carrent is 
generated by two 200-Kw. dynamos of the Crompton pattern 
driven by 3 pair of compound three-crank engines built by 
Messrs. W. H. Allen, Son & Co., while a pair of Messrs. Bab- 
cock & Wilcox's boilers are installed. The three-wire system 
has been adopted, the outer feeders being *4 sq. in. These and 


‚ the distributing cables have all been put in by the Callender 


Cable & Construction Co. The switchboard has been sup- 
plied by Messrs. Dorman & Smith. Almost immediately in 
rear of this are the batteries, of 250 ampere-hours capacity, 
supplied by the Chloride Electrical Storage Syndicate, Ltd. 

At present there are 7,000 lamps connected, and a consider- 
able quantity of electricity is supplied for motive power ; the 
latter is encouraged by the company, which lends out motors 
оп a rental. Blyth is a coal exporting place, and there is а 
good deal of work of a mechanical character done; many of 
the firms engaged in the latter have found it to be most 
advantageous to hire a motor, when the purchase of one, or 
of & gas or steam engine, would have been out of the 
question. 

In all three towns the charges for lighting range from 54d. 
per unit for 100 B. of T. units or lees, to a minimum of 4d. 
per unit for a supply exceeding 1,100 units per quarter, and 
the charges for motive power range from 24d. per unit for 
500 B. of T. units or less to 14d. for 2,500 units per quarter. 
In each case 5 per cent. discount for cash is allowed for 
prompt pay ment. 

In addition to what has been mentioned, the company has 
in hand a large power station at Hebburn-on-Tyne, which is 
laid out on the same lines as at Blyth; this is intended to 
snpply power to all the large manufacturers in that area, and 
also to supply the company's sub-station at Felling. 

The company has provisional orders for a large number of 
urban districts in Northumberland and Durham, which will 
be developed as the existing works are completed. 


ELECTRIC IGNITION IN GAS MOTORS. 


By Вв DAVID SALOMONS, Barr., M.A. 


AT the Paris Universal Exhibition in the year 1878 a few 
gas engines were shown, the first of their kind suitable for 
practical work. Jt is true that engines of this class were 
known before that date, but they could only be classed as 
tentative models, and quite unsuited for practical require- 
ments. The engines shown at that Exhibition were termed 
the * Otto and Langen" (I believe Langen was the name 
of the second inventor), and in these machines the “ Otto 
cycle" was non-existent. The mixture of gas and air was 
exploded under the piston without compression. It was not 
till a year later that the gas engine in its present form made 
its appearance. "There is no need to describe this engine, 
as al! readers of the present article must be conversant 
with it. 

About the year 1894, what is known as the petrol 
motor came to the fore, chiefly in connection with road 
motor-cars, also for launches. Indeed, as soon as it was 
found that a satisfactory coal gas engine was possible, 
inventors turned their minds to gas engines worked by what 
may be termed portable gas. Benzine and other light spirits 
give off vapours which approach coal gas in their nature, 
and benzine, which is so extensively used to-day in connec- 
tion with motors, is no more nor less than a kind of coal 
gas compressed into liquid form. In other words, the 
usual atmospheric pressure and the usual temperature which 
rule at the surface of the globe, cause benzine gas to assume 
a liquid form, and it can be so kept in closed vessels. Con- 
sequently it is no license to be permitted to class petrol, 
alcohol, coal gas and other motors of a similar character 


under the heading of gas motors. Indeed, in their construc- 


tion all such machines, however varied they may be in design, 
have one main feature in common, that feature being that 
the gas which bas entered the cylinder is compressed to a 
certain point, and then ignited by heat. In every instance, 
with two exceptions, an auxiliary apparatus is necessary to 
ignite the compressed gas. At the present time the two 
exceptions are (1) the Diesel engine, in which the com- 
pression is carried to such а point, that the heat so created 
ignites the gas; (2) those engines where a piece of spongy 
platinum is suitably placed in the compression chamber and 
becomes red hot at the right moment, and thereby ignites 
the gaseous mixture. It may be noted that the latter 
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method of lighting the gas has so far not proved satisfactory 
in practice. 

The early gas engines used a flame to ignite the charge at 
the right moment. This was soon superseded by the igni- 
tion tube so well known at the present time, but for many 
purposes, especially for road carriages, it was thought 
desirable to ignite the compressed gas by electricity, in order 
to avoid all danger of a flame being so near to a volatile 
substance like benzine, the presence of which! has already 


caused many cars to be burnt on the road, owing to leaky | 


tubes and other reasons. 

So far, this article has dealt more with the history of the 
gas engine than with the real subject intended to be dis- 
cussed. It is not proposed to place before the reader the 
various mechanical devices which have been, and are, used 
in connection with electric ignition, nor to deal with any of 
the methods of ignition referred to which are not electrical. 
The object intended is rather to treat from the theoretical, 
as well as the practical point of view, the various modes of 
electric ignition, as well as the precautions which ought to 
be taken to prevent accidents. Many stationary gas engines 
are now supplied with electric ignition, and practically all 
motor-cars also have this. Since the latter greatly exceed in 
number the stationary class, the explanation and description 
which will be given may be taken to apply to these, but it 
must be remembered that for stationary and launch engines, 
the remarks made will be equally applicable except when 
reference is made to the manner of starting the motor, since 
stationary engines are usually started by turning the fiy- 
wheel, or by one of the well-known automatic arrange- 
menta. 

Electric ignition may be generally divided into the follow- 
ing classes :— 

1. Engines using the sparking plug in connection with a 
primary battery and induction coil. 

2. The same arrangement, but with an accumulator. 

3. The same arrangement as No. 2, but in addition a 
small dynamo which can be used to charge the accumulators 
and supply the primary circuit of the coil at the same time, 
and in some instances to charge the accumulator alone or to 
supply the primary of the coil alone, these variations being 
mere details of arrangements. 

4. A dynamo giving a high tension current, employing 
neither coil, accumulator, nor primary battery. : 

5. A battery, primary or secondary, which instead of pro- 
ducing & spark heats a filament of platinum wire red or 
white hot in the cylinder. 


6. The same as No. 5, but using a dynamo, or c) n 


in combination with batteries. 

7. А magneto which produces its spark in the cy linder 
by the separation of two points, i. e., low tension current. 

8. A magneto which produces a high tension spark in the 
cylinder. | 

9. A few other types which may be regarded as experi- 
mental, and therefore at the present time not worth while to 


. consider, such, for instance, as the “ influence machine” for 


producing a spark somewhat in the same way as the well 
known electric gas lighters. : 

In every instance it ia essential that the spark, or whatever 
other form of heat may be used to ignite the gases, ehall take 
place at the moment when they are in the state of greatest 
compression and the piston ready to make its run out, t.e., 
just past the dead point. To carry this out may appear at 
first sight a very simple matter, and a very safe one for the 
party who starts the engine, since it would appear that the 
chance of the fly-wheel ranning backwards is entirely absent. 
In reality, to obtain the spark at the correct moment is by 
no Means easy, nor is it free from danger to the operator. It 
has become a practice among makers and users of motor-cars 
to speak of advancing and retarding the electric spark or 
other source of heat. When we come to discuss this matter 
later, it will be seen that this is by no means the correct 
description of the state of affairs. It is only correct 
mechanically speaking, and not necessarily so otherwise. It 
is remarkable, considering the tens of thousands of these 
engines which are in use at the present day, how very few 
users really understand the principle of electric ignition, 
and the main object of this article is to place the matter 
oie all those interested as clearly as such a subject can be 

e, 


Coal gas engines generally have but one cylinder, but 
petroleum engines are found with one, two, three, four, and 
in very powerful engines with more cylinders. The single- 
cylinder type was taken up as a favourite by the well-known 
firm of de Dion-Douton, and perfected by them to an 
extraordinary degree, not so much by new principles being 
involved, but by the perfection of manufacture and lightness 
which they were able to introduce owing to the large demand, 
which enabled them to manufacture on a very large scale. 
Multiple-cylinder engines represent to all intents and pur- 
poses the combination of a number of single cylinders 
suitably coupled for the purpose intended, to give off & 
maximum of power with the least amount of vibration, 
waste and noise. In considering the question being dealt 
with, it is better to dismiss multiple-cylinder engines and 
consider the mono-cylinder petrol engine, for it will be 
readily understood that if Шеге аге two cylinders, the 
ignition will be alternate in each cylinder, and so on when more 
exist. In other words, it is simply the same action repeated 
systematically by a mechanical device. This method of 
dealing with the subject filters out a great deal of complica- 
tion, which in no way will help the reader to see the matter 
in a better light, and we have now only to see how the 
sparking or other ignition arrangement should work in an 


engine having one cylinder. To further simplify matters, it 


will only be necessary to consider the case of the spark 
ignition with, say, a primary battery, as all the conditions 
which are required to be fulfilled are present in other modes 
of electric ignition, though in certain cases some of the 
poiuts to be discussed will be found absent; yet because the 
spark ignition work«d by means of a coil and some form of 
battery is most common at the present time, a general dis- 
cussion of this method would be more profitable than of 
one in which certain considerations which apply in 
these cases are absent, and would avoid misconception. 
However, a few remarks will be made later on with regard 
to other systems, and such points as would appear to reyuire 
farther explanation. 

In the single-cylinder engine the ignition apparatus con- 
sists of the following portions :— 

1. The primary battery or other source of electric energy. 

2. The induction coil with a primary and secondary 
winding. 

3. The necessary wires to complete the electric circuits. 

4. The timing arrangement, t.e., the mechanical portion 
which excites the primary of the induction coil at such 
moment that the spark produced in the cylinder shall be 
given at the right time. 

5. The sparking plug which is screwed into the cylinder. 

With regard to Nos. 1, 2 and 8, little need be said, as 
they are the usual apparatus known to all electricians. 
No. 4, viz., the timing apparatus, consiste in almost every 
instance of a fixed platinum point and a movable one. 
These points can be brought into contact at definite moments 
to suit the circumstances of the case. They can be brought 
together by a negative action, t.e., by means of a spring, 
which is held up during the time that the points are to be 
kept apart, the contact being produced by the spring 
becoming free. They may vibrate and produce a series of 
contacts. When this latter action takes place, it is most 
disadvantageous for the good working of the induction coil, 
notwithstanding the fact that some makers have stated that 
it is an advantage. In the other method the points are 
brought together by a positive action, +.е., mechanically 
pressed together. It is evident that one platinum point 
must be insulated, whilst the other should be connected to 
the mass, unless the system be one where an insulated 
return wire is used, in which case both points are insulated. At 
all times when the platinums touch, the circuit is complete 
for the primary of the induction coil. The usual form 
given to the timing apparatus is that of a revolving cir- 
cular cam with a notch or a depression in it for the negative 
action, and a boss standing up from it for the positive 
action. In the first case, the spring is fixed at опе end and 
carries the platinum piece about its centre, having fixed at a 
suitab.e place a little metal finger. The circuit is completed 
when this finger drops into the recessin the cam. In the 
positive case, the boss on the cam pushes the spring in such 
a manner as to bring the platinum points together. In both 
cases the cam revolves one complete turn to two revolutions 
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of the fy-wheel, since the gas is ignited but once for every 
two strokes of the piston. 

The following are the main considerations in connection 
with this apparatus which, in a sense, is the heatt of the 
induction coil. It is essential that the primary current of 
the induction coil shall pass a given time in order that the 
iron core may become fully magnetised, and then the break 
occurs. If the period is prolonged, no advantage whatever 
is gained, but if shorter, the full spark the coil is capable of 
giving is not produced. It becomes therefore clear that if 
the coil is to produce as many as 600 to 800 sparks a minute, 
the iron core must be very soft and not large, for were the 
contrary the case, in order to get maximum results the coil 
and the battery would have to be on a very large scale 
and consequently heavy. 

Considering first the negative timing apparatus, it will be 
observed that the time during which the primary current 
will pass must depend on the length of the notch in the cam, 
i.e., the portion of the time during its revolution that the 
two platinums are in contact, and this time will vary directly 
a8 the speed of the engine; therefore if the engine is running 
ut a very high speed, it is quite possible that the spring may 
not have the time, due to its inertia, to connect the platinum 
points at all, and in consequence miss-fires will take place. 
In fact, it is possible to run the engine at such a high speed 
that no spark would be created, and consequently the highest 
practical speed is that which suits the spring in the 
timing apparatus and the minimum time to excite the 
coil. The disadvantages, therefore, of this method of 
exciting the induction coil are, that there is & limit to 
the engine speed with any particular apparatus, and 
that a speed may be reached when an insufficient time is 
allowed for the paseage of the primary current, whereby the 
spark is so reduced that unsatisfactory working results. In 
addition, there is another disadvantage, a mechanical one, 
viz, that the spring roon loses its elasticity, and the setting 
of the platinums has to be so close that constant regula- 
tion is necessary. With the positive n.ethod, the duration 
of the current depends on the form given to the boss on the 
cam, i e., whether it occupies a greater or a less portion of 
the circumference. Two disadvantages attach to this method. 
If the platinums are placed too close together, the position 
is equivalent to what is known as advancing tbe ignition," 
and an accident may in consequence ensue; and secondly, 
the same drawback which occurs with the otber type is 
present, namely, the induction current is reduced in point of 
time as the engine goes faster. But the platinum points 
may be set much further apart, and the risk of miss-fires 
due to this form of timing arrangement is reduced to а 
minimum. In practice it works far better than the negative 
arrangemcnt, subject always to the care necessary that the 
setting shall not be such as to ignite too early. In the 
majority of engines the handle which is turned for starting 
keeps time with the piston. её us assume that when the 
handle is uppermost the piston is at the end of its course, 
and when at the bottom the piston has run out. For the 
sake of illustration let it be assumed that when facing the 
handle it is turned in the direction of the hands of a clock, 


. and that when the handle points to what would Le 9 on 


the dial, the compression begins, and the spark should not 
tuke place in the cylinder until the handle is past what would 
be just 12, ñe., the moment when the crank has passed 
the dead point, aud the piston is about to descend. It is 
evident that if the spark takes place before the supposed 
* noon," the piston will descend, sending the crank round 
the wrong way and probably breaking the arm of, or doing 
some other mischief to, the operator. If the spark takes place 
after passing “noun,” then the engine turns the right way, 
and the handle becomes disengaged and free by its construc- 
tion. From the remarks which have been made, it is quite 
clear that the coil must be excited before the handle reaches 
the position when the spark should take place, because the 
time element enters to produce the induced current; there- 
fore, if the operator were to move the starting handle too 
slowly between our imaginary 9 and 12, or hesitate whilst 
moving up to this hour, then the engine would be started 
in the wrong direction, with the possibility of a serious 
accident. "That so few mishaps of this kind occur is due to 
the operator usually moving the handle very rapidly through 
this distance. It will be realised now why in the positive 


timing apparatus the platinums must not be placed too close 
together, or they would touch and create the spark long 
before our handle reached “noon.” This might also occur 
in the negative atrangement if the platinums had been 
badly adjusted, but it is not so easy to make the error in 
this case as in the other. | 


(To be continued.) 


CORRESPONDENCE. 


— 


Refuse Destructors. 


Referring to your kind notice of our List No. 2 in your 
© Business Notes" on March 6th, will you permit me 
respectfally to point out that the figure which you quote for 
the output of electricity from Accrington requires some 
explanation? During the period of last year on which that 
figure of 20 unite per ton was ascertained, the electricul 
output was not up to the full capacity of the destructor by 
a very long way, hence only a small portion of the heat 
developed by the destructor was utilised in the electricity 
works, and this accounts for the apparent discrepancy which 
you point out between the evaporation per pound of refuse 
and the unite given per ton. 

I have asked Mr. Newton, the borough engineer of 
Accrington, and he informs me that for three successive 
Saturdays (Saturday being the day of heaviest load) the 
results were as follows :— 


Date Refuse burnt in 16 hours. Unite generated. 


Dec. 27th, 1902 40 tons and 1} tons coal 2,808 
Jan 3rd, 1903 40 tons, no coal 1,228 
Jan. 10: 1903 . 40 tons, no coal 1,600 

120 tons 5,636 


If we allow 400 units [er ton for the coal, we have 5,236 
unite of electricity generated by 120 tons of refuse, or 
an average of 42 to 43 units per ton, which is a good 
result, Mr. Newton points out that when a day load has 
been developed, these results can be greatly improved. 
Owing to the absence of a day load at present, the destructor 
is only run 16 hours a day, which means considerable daily 
loss in heating up furnaces and flues, and even for a large 
part of the 16 hours’ run the electrical load is small, whereas 
the refuse has for sanitary reasons to be put through all tbe 
same. І am aware that these figures only cover short 


periods, but the fact remains that the electricity station ів 


regularly run with refuse alone, and that the use of coal is 
an exception. I hope before long that I shall be in a 
position to place before you some figures obtained over a 


much longer run. 
F. L. Watson. 


Horsfall Destructor Co., Leeds. 
March 18th, 1908. 


Electrically-Operated Printing Machinery. 


When I wrote you first on this subject I had hoped that 
much interesting information on the various systems of 
driving large printing presses would have been forthcoming. 
If one muy judge from a recent meeting of the American 
Inst. E. E, the men with systems of econcmical speed control 
are not by any means modest in advancing the claims of their 
systems; here, although the ball has been set rolling 
in your columns, the apparent modesty of inventors has 
deterred them from entering upon any controversy. Your 
readers must not, however, imagine that the owners and 
patentees of such systems are naturally modcst ; if so, let one 
of them pose as a newspaper proprietor willing, nay anxious, 
to introduce the best system of electric driving, and let the 
fact leak out—in a day or two they will cluster round the 
office like flies round a jam pot, and overwhelm him with 
their exuberant verbosity ! To return, however, to the sub- 
ject proper, I trust you will permit me to reply to Mr. Justus 
Eck. How he could possibly discover that the tandem 
system has the efficiencies with which he credits, or rather 
discredils it, beats my comprehension ; no brake horse-powers 


— 
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were given, no statement of how much speed variation is obtained 
by field and armature control, yet Mr. Eck boldly tackles the 
problem and proceeds to tell your readers what I did not know 
myself, that the system has maximum efficiency at half speed ! 
Lest there should beany misunderstanding as to the accuracy 
of his figures, Mr. Eck tells us that at full speed the effici- 
ency 18 66°6 per cent. Why it is not 67 or 66 per cent. 
Mr. E:k only can explain, but with the exception of half 
speed he is never within 20 per cent. of the actual 
efficiency. 

Then your correspondent tells us that the high voltage of 
supply such as 500 on the outers need not trouble users of 
the Ward-Leonard system, thanks to the ingenuity of some 
United States Patent Attorney, who in drawing up a speci- 
fication has discovered that if you boost 500 volts by 500 
volts the result is not 1,000 volts. I, too, have known 
patent attorneys not far from the Strand who were equally 
ingenious, De minimis non curat lez ! 

About this 1 KW. to start a 60-H.P. motor on the Ward- 
Leonard system, your correspondent evidently assumes that 
the motor generator uses no power. The light load losses 
in а 20 Kw. set must be nearly 8 Kw., and if we have 
another 1 KW. to start the main motor, the total power 
drawn from the mains and paid for is 4 Kw. 

To Messrs. Geipel & Lange’s communication I would say, 
the unite used in the making-ready process are small, when 
a properly designed system is employed, though the fime 
taken in the process is considerable. I did not base my 
calculations on the probability of the plant running con- 
tinuously at full speed ; indeed, I pointed out that one of 
the most serious objections to speed control by а back 
E.M.F. introduced into the circuit by a motor-generator was 
that at light loads too much energy was spent in keeping the 
motor-generator running doing little or nothing but opposing 
the main voltage, while at speeds in the region of full speed 
в large proportion, it may reach half the total power, is sup- 
plied through a motor-generator with the losses which 
result therefrom. Finally, I am not, as one of your corre- 
spondente infers, the inventor of the Bergmann system of 
tandem control. 

| Electra. 


P.S.—I have just read Messrs, Geipel & Lange's second 
letter. Their figures may be correct for their own system, 
but their comparison with the tandem control system is 
obviously wrong, being based on Mr. Eck’s figures. I have 
just examined опе or two tests of the tandem system of 
control for 40 and 50-H. P. sets, and find it is in one case 
88 per cent. and in another 90} at 80 per cent. of full 


speed. 


I have been much interested in the correspondence on this 
subject, and in view of Messrs. Geipel & Lange’s letter in 
your last issne, I would like to point out that they are not 
quite fair to what they describe as “the ordinary rheostat 
control.” 

To discuss in detail the requirements to be satisfied in 
driving rotary printing machines would occupy too much 
space, but the main essentials may be stated as— 

1. Ease of control. 

2. Large range of speed. 

3. Rapid and extremely even acceleration. 

4. Economy of current. 

There are several minor points to be considered, but the 
first three points mentioned are absolutely necessary ; if it is 
assumed that all the special systems are equal in these 
respects (though this is doubtful), then the last point will be 
the deciding one. 

Of the whole range of speed, there are two parts over 
which the highest economy is desirable, viz., the slow, or 
** Jeading-in " speed—say from 1 per cent. to 5 per cent. of 
the maximum, and the running speed, say from 80 per cent. 
to 100 per cent. of the maximum ; the economy at speeds 
intermediate to these is not of great importance, as these 
intermediate steps are only in use for a few seconds at a 
time, in passing from the low to the high speed. 


As regards the current consumption on the lowest speed, 


claims have been made for the various systems, ranging from 
6 per cent. or 7 per cent. to 88 per cent. of the full-load 


current, though I believe no authoritative tests have been. 
publisned ; this, however, is not the point to which Messrs. 
Geipel & Lange refer. It is on the high speeds that I 
venture to think that the Ward-Leonard system, admirable 
though it is in many respecta, is at a disadvantage com- 
pared with other systems; and since the bulk of the work 
of the machine is done at the top speeds, this is & serious 
matter. Messrs. Geipel & Lange say that at the 80 per 
cent. speed with the ordinary rheostat control there would 
be 20 per cent. of the whole energy wasted in resistance." 
This may be taken as sufficiently accurate if any engineer 
were likely to use series resistance control, but Messrs. 
Geipel & Lange surely cannot wish it to be supposed that 
this is probable, since it is well known that any good motor 
will permit а variation of speed of 20 per cent. by weakening 
the field, at practically fall efficiency throughout this range, 
and that, if necessary, a much greater variation can be 
obtained in the same way by special design. 

This being the case, the sentence quoted above savours 
somewhat of special pleading, and the despised “ rheostat 
control" would appear to give better results as regards 
current consumption than the Ward-Leonard system, which 
is apparently at its best at half speed, a point at which the 
highest efficiency is of no great importance. 

Rheostated. 


Falling Trolley Lines. 


With reference to Mr. J. C. Stewart’s remarks in your 
issue of 20th inst., there is one great disadvantage with the 
automatic switch he illustrates, and this is, that in addition 
to opening when a break occurs in the trolley line, it would 
also operate when the current was intentionally cut off, which 
might be several times during the day, as well as at the 
finish of the day's run, therefore requiring attention after 
each cessation of current. | 

Ав Mr. Stewart ів asking for information on this subject, 
I beg to refer him to page 342 of the ELECTRICAL REVIEW 
of August 29th, 1902, where is described an automatic 
device with the energising coil connected as he suggests, but 
which cuts out the section only when the current ceases from 
а break in the trolley line, and although the device as there 
shown earths the line and needs a short circuit current 
before it is cut out, it may be arranged instead to directly 
open а circuit breaker and secure the important advantage, 
mentioned by Mr. Stewart, of operating without an overload 
current, which arrangement, I might mention, is included 
in the patent of this device. 


Bolton, March 28rd, 1908. 


Frank G. Evans. 


Gas Cooking. 


As you have given space to your correspondent 


« 1 awl ” to twit me on my effort to enlighten the В.Р. on 


this “ burning" question, I trust you will find a small corner 
for my reply. а 

Your correspondent errs in attributing to my authorship 
the paragraph he quotes (third paragraph in his letter). 
These are the utterances of the well-known authority, Dr. 
Whitelegge, in “Public Hygiene." These words are also 
supported by quotations (immediately following in * A Ray 
of Light”) from the eminent German chemist, Prof. K. B. 
Lehmann, in * Practical Hygiene.“ J presume that even 
your anonymous correspondent would not have the temerity 


to challenge the standard works above referred to. 


In reply to his humorous suggestion of the voluntary 
auicide of the malignant microbe in the interests of humanity 
at large, and of the gas consumer in particular, I would refer 
him again to the paragraph in ** A Ray of Light," from 
which he has quoted, and which also gives the following :— 

* [t should, of course, be remembered that every flame 


* Prof. K. B. Lehmann, in “ Practical Hygiene," gives the follow- 
ing as regards the bacilli of tuberculosie, which he finds will die by 
exposure ќо 131° F. in four hours, to 140° F. in one hour, to 158° F. 
in ten minutes, and to 203* F. in one minute. (See pages 15 and 16 
in “A Ray of Light.”) 

D 
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is in iteelf a centre of air circulation ; and it is probable that 
a very large proportion of the air contained in a room 
lighted by gas finds ita way either to the flame or sufficiently 
within its sphere of action to be thoroughly sterilised before 
passing away or being inhaled by the occupants.” 

If my proposition be unsound or unfair, it i8 open to your 
correspondent to refute it and to prove his case. 

People who give hard knocks expect to receive hard knocks 
in return. For these I am prepared. But why cannot your 
correspondent, and other like-minded gentlemen, hit above 
the belt ? 

It ів unnecessary for me to say more, Perhaps the next 


time “ 1 awl ” presumes to measure swords with his com- 


petitors he will substitute facts for personalities and hard 
figures for sarcasm. Such treatment of his subject will be 
worthy of the steel of his opponents, win their respect, und 
add to the pleasure and zest of honourably fought-out con- 
troversy. 


T. Ebenezer Pye. 
Sandwich, March 19th, 1903, 


— emam 


Sparking Plugs for Automobiles. 


From your note under my letter of the 13th inst. it appears: 


I have missed something. Well, I am very sorry, and I 
hope automobilists will sympathise with me, for I sympathise 
with them ; that is, those who have to resort to this method 
of ignition. Theautomobile engines that I have seen are trunk 
engines; with trunk engines properly designed and in 
thorongh working order there is no need to use what I now 
see is called intensified sparks! especially when using the 
lighter oils, and it stands to reason that if the plug gets 
coated with carbon, the valves, piston rings, &c., will do the 
same, consequently the remedy is worse than the disease. 
When you ignite by the ordinary method you can form some 
idea as to the condition of the internal parts of your engine, 
but if you resort to the other method you can only guess at 
it, and before you know where you are it is a case of grinding 
in valves and cleaning pistons. Of course, there are times when 
it is necessary to resort to this method of ignition to keep 
your engines going, but on a motor-car these cases are few 
and far between, for no self-respecting motor-car would 
think of passing a decent hotel without stopping. 

Automobilists may find (according to the type of coil used) 
that this interposition of a spark-gap in series with another 
gap may compel them to raise the E.M.F. of the primary 
circuit, and this may give trouble at the circuit-breaker con- 
tacts. These fuse and form like a small arc lamp crater, and 
eventually fail to break the circuit ; this can be overcome by 
using a metal, other than platinum. This was first tried 
in America, and afterwards in this country ; but it did not 
find favour here, although it answered its purpose. This may 
be in use again for all I know, or perhaps it still remains to 
be rediscovered. | 

The bridging of the sparking points with a light sooty 
carbon i8 often caused by a deodoriser which has been added 
to the oil, and automobilists should see that they use only 
pure oil before resorting to the intensified spark. 

When at sea you often work under very trying conditions : 
occasionally you get caught on a lee shore, or in a tight 
corner, like making the Pentland Firth on a dirty night, 
where, if your engines fail to ignite, you will soon find 
yourself floundering among the breakers ; these are the times 
to learn a few wrinkles about sparking plugs. I have seen 
us scull around the North Atlantic for 14 or 16 days 
between the Pentland Firth and Iceland, then run home 
and arrive in dock, say, to-day and away again the next 
night. This does not give you much time to open out your 
engines, and I doubt if there are many trunk automobile 
engines that would stand this Jong when using the intensified- 
spark method of ignition. 

W. McL. Dann. 


[The worst trouble with the ignition plug is met with in 
the early stages of the life of a petrol engine, when the 
cylinder is purposely overfed with lubricating oil, and it is 
at these times that the advantages of the external spark-gap 


are most noticeable. But apart from this, we do not agree 
with our correspondent as to the use of the ignition plug as 
an indicator of the degree of sootiness in the cylinder ; it is 
well known that the spark itself has a powerful effect in 
depositing carbon out of the oil, and therefore the spark-gap 
may become fouled while the cylinder and the piston are 
comparatively clean. A very small externa] gap suffices to 
give the desired effect, so that the increased work thrown on 
the coil is unimportant.— Ens. ELEC. Rev. | 


Some Notes on the Commercial Management of Tramway 
Undertakings. 


I read with pleasure Mr. C. H. Wordingham’s remarks on 
the second portion of my article which appeared in the 
February number of Feilden’s Magazine. His opening 
remark that it is essentially a series of notes is quite relevant, 
as the heading pointe out. 

I am glad to note, regarding my remarks on signalling, 
that Mr. Wordingham gives an instance where this system 
would have been instrumental in stopping a car within a 
reasonable distance from the swing bridge mentioned, and 
averting what otherwise must have been a terrible calamity. 
I think, as a double precaution, his suggestion of cutting off 
the current from a sufficient length of trolley wire, to wurn 
the driver in the event of over-running, is an exceedingly © 
good one, which, of course, only applies to cars fitted with 
magnetic electric brakes, and maintain that if you have 
drivers who will not recognise the danger signals, such 
means of stopping the cars becomes necessary. In the 
instance quoted by Mr. Wordingham, had the swing bridge 
been open, it would certainly have been a bad job for the 
car, and I feel convinced that апу reasonable authorities 
would adopt some arrangement of this nature for cutting off 
the current from a length of trolley wire when the signal 
was against the car, especially on such a dangerous route as 
where the tramway system is carried over swing bridges. 

Illustrating the importance of the adoption of signalling 
on the route cited above, and also at dangerous pointe, the 
accident which occurred at Gateshead last week during the 
strike is interesting. 

“ An amusing, though alarming accident occurred last 
Thursday. А car, driven by a novice, jumped the pointe at 
a sharp turn on an incline, and precipitated itself into the 
bay window of a public house, tearing the front of the 
building almost entirely away, and leaving the motor-man 
involuntarily interviewing the astonished barman inside the 
public house, and asking him whether his car came under the 
new Act or not." Fortunately no one was seriously hurt. 

Referring to his remarks regarding tramway wattmeteis 
giving trouble, there were no doubt many broken jewels and 
pivots in the early days, but experience has brought out a 
serviceable meter, and tramway wattmeters for recording the 
amount of current consumed have now been so designed by 
manufacturers, that practically all vibration is taken up, and 
the main function of the instrument, viz., recording the 
exact amount of current consumed, is perfectly satisfactory ; 
and J think it singular that Mr. Wordingham does nut 
approve of this method of checking the current consumption 
of the care, as you can hardly consider the equipment of a 
car complete without knowing exactly under what con- 
ditions it works. In fact, to say that wattmeters are un- 
necessary on tramcars is equivalent to saying that you 
should ran a locomotive withont measuring the coal con- 
sumption from the tender, which, on some railway systems, 
is carried out very stringently. І maintain, therefore, that 
tramway wattmeters are essential to the proper equipment 
of modern cars, as they give an exact record of the current 
consumption of each motor ; for although the motors may 
be exactly similar, the amount of current used is ever a 
varying quantity, the cause and reason whereof I um not at 
this juncture prepared to take up. I will, therefore, switch 
off and connect myself up with his esteemed views on the 
danger resulting from a trolley head being reversed at night. 
when the car is not clear of passen, er:. 

I feel certain that this question mu-t be apparent to any 
one who has seen a car laden with purseugers at any terminus 
which is not well lighted with arc lamps or some other 
means ; and although this sounds a very trivial question, it 
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is, indeed, one worthy of special notice at many termini at 
the present time throughout the country. Especially is 
this the case if such a terminus existe at the end of a route 
running from clubland. 

With reference to the question of life-guards, I regret to 
see that Mr. Wordingham treats this in a somewhat 
bumorous vein, but, at the same time, qaite agree with him 
that the type of life-guard illustrated is not of the most 
approved pattern. But I still maintain that the question of 
life-guards is one of vital importance to tramway systems 
generally, as shown by the following extract from the report 
of a case brought against the Blackpool Corporation, and 
tried by Mr. Justice Walton and a special jury :— 

* [t was alleged that the defendants had not fitted this car 
with such a guard as it was their statutory duty to affix to 
it. The Board of Trade regulations under which the 
Corporation held powers to work their electric tramcars 
required that each tramcar should be fitted with a suitable 
fender, which should act efficiently as a life protector.” 

I am glad to note that the type of guard illustrated in my 
article has been condemned and taken off all the tramways 
in Manchester, which have now been fitted with the drop- 
gate type of guard on the Tidswell principle. No doubt the 
provision of effective life- guards will be one of the most 
important mutters that tramway authorities will have to 
deal with, as, in the ordinary courte of pedestrian traffic, it 
is no unusual thing to кее people dart across the street, 
without looking either way, and, being unaware of the 
approach of a car, they do not realice, till the shock comes, 
that George Stevenson's remark regarding the coo applies 
Ms equal force to the pedestrian when a tramcar strikes 

m. 

The most interesting portion to which Mr. Wordingham 
alludes is the question, which, I am glad to note, is exercis- 
ing iteelf in his mind, and which is of vital importance, 
namely, the over-crowding of tramcars; there are many 
who have been in the same position as himself, and had to 
sit in an over-crowded car, which is extremely disagreeable 
when travelling a distance taking 20 minutes or more. The 
atmosphere gets vitiated ; the conductor cannot collect his 
fares ; it allows the unserupulous person to get a cheap ride 
at the cost; of his fellow ratepayers ; it is a very bad thing 
for corns and patent leather boots; but for more specific 
reasons than these the practice should be condemned by any 
reasonable thinking authorities, as the present system of 
over-crowding is one that will bring a falling-off in fares and 
discredit to the system, and no doubt many will revert back 
to the at one time despised suburban railway train (with a 
subsequent loss to the tramway undertakings), where at least 
the person who had regard for his health, and was willing to 
pay, had the satisfaction of being able to change from one 
compartment to another ; and it is to be hoped that even- 
tually the Board of Trade will take this question up, and not 
allow it, as at present, to be left to the discretion of tramway 


conductors or avaricious committeemen. 
T. W. Sheffield. 


LEGAL. 


— — 


MABRYAT AND ANOTHER v. AN TI-VIBKA TOR, LTD. 


IN tbe King's Bench Division on March 18th before Mr. Justice 
Wright, sitting without a jury, this case was heard. The plaintiffs, 
Messrs. Marryat & Place, electrical engineers, of Covent Garden, 
claimed against Anti- Vibrator, Ltd., manufacturers of automobile 
cars, of Croydon, to recover £171 in reepect of work done and 
damages sustained by alleged breach of an agreement. The 
defendants denied liability. Mr. Hammond Chambers, K C., aud 
Mr. Hollis Walker appeared for plaintiffs, and Mr. Sorutton, К. C, 
aod Mr. Kay for the defendante. 

It appeared that in the early part of 1902 the defendants required 
some electric motors for cars which they were constructing, and 
they entered into communication with the plaintiffs In May the 
plaintiffs came across some motors which were being manufactured 
‘at Brunswick, in Germany, and they alleged that after some negotia- 
tions tte defendants ordered some 12 of these motors, two to be 
deljvered in a month and the remaining 10 at the rate of twoa 
month. Two were delivered to the defendants, and certain work 
was done to the other 10 before the order was countermanded. 
Plaintiffs contended that they were entitled to £66, tbe price of the 
two motor delivered, £44 in of work done in connection 
witk he xmdelivered motors; and £45 for loss of profit, Defendanta 


alleged tbat the motors wonld not fit their cars, that they were not 
in accordance with contract, and that therefore they were entitled 
to reject them. 

Mr. Justice WRIORT, after hearing the evidence, found for the 
plaintiffs for the va!ue of the two cars, and for the defendants with 
regard to the other 10. Plaintiffs were allowed £20 costs, 


BUSINESS NOTES. 


Electrical Wares Exported. 
Win nome MAB. 25TH, 1902. | Wrzk вногма Mak. 24TH, 1903. 
Adelaide .. Value £400 Amsterdam .. Value £60 
Aden. Teles: mat. Ж .. 964 Auckland .. os „ Mui 20 
Alexandria . ra n 42 Beira . és ee T 190 
Amsterdam ius «à .. 115 Bombay ex si os .. dll 
Bombay  .. na Р “5 76 Buenos Ayres. Teleg. cable .. 640 
Bremen se P E bs 20 i Teleph. eable,. 170 
Caloutta  .. vs . . 1,180 Calcutta Vs ee 1,751 
te Teleg. wire à .. 512 Teleg. mat. wid .. 153 
Callao. еер, buoys .. ss 34 Cape Tow .. 1,872 
Cape Town. t ne . 957 Teles. "mat. . . 420 
Cartagena en P . 65 Christchurch 5% ex 4% 24 
Channel Islands s "Р 91 соо РИ ; s . 170 
Christchurch se (a 42 oper tay on Bees: mat. an 
Copenhagen. "eleg. wire ra 18 5 Bay és ee al 
Durban : P .. 1,580 is ee 1,39 
East London es И . . 1,028 Teleg. mat, ii . 9,801 
Fremantle .. T "T T 18 F remantle ics Ve T e 0 DG 
Gibraltar. aie vs is 46 Gibraltar. Vs vs ee 182 
Hobart aeo ase e е 15 Hamburg .. НА is es 25 
Karachi Р .. 100 Hong Kong.. 85 T x 97 
Liban 8 ʻi 60 Labuan - T v EA 21 
Lisbon. Teleg. cable .. .. 900 Lisbon - is Ку se 18 
Madras А .. 9290 Madras ea es a. US 
North Atlantic. Teleg. cable. 1,510 7 Teleg. mat. dss P» чб 
Port Elizabeth  .. 196 Melbourne 9 i» "n T 50 
Rio de Janeiro  .. 24 Nagasaki. .. 1,788 
8t. Petersburg. Тее cable . 125 Nordenham. Teles. cable . 8h50 
Shanghai .. 604 Otago ee 150 
Sydney , ss . 347 - Teleg. mat. a з 40 
Syra. Teleg. mat. $^ v 90 Penang ees 2s ee 3,508 
у! агаїво .. : 209 .. 2380 Perth Me si oe 1233 
Wellington. ‘<a ‘ne ee 1,994 Port Elizabeth — .. 207 
St. Petersburg. Teleg. cables - 1,514 
TRE mat. 80 
Shanghai T" is я 40 
Singapore .. En „ 135 
Suez. Tolet: mat. ©» e 225 
Sydney „„ 226 
Val arilo. Teles. cable . . 2,305 
ellington . .. e. 287 
A T e T Ws 34 
Total Р £18,988 Total  .. 421,510 


Foreign Goods Transhipped. 


Caloutua. Elec. e Value £29 Gothenburg. Elec. appa. Value £48 
Durban. Elec. goods ee 18 New York. Elec. apparatus .. 104 
Hong Kong. Elec. mat. .. 12 Е 
New York. Elec. goods T #0 

Total ae ee £169 | Total oe £152 


Bankruptey Proceedings.— The first meeting and 
public examination in re G. K. Gilchrist, electrical contractor, St. 
Annes-on-the-Sea, are to be held on March 30th and April 3rd at 
Preston. 

The last day of receiving proofs in the case of J. Worthington and 
Co. (J. F. Worthington aud G. Nuttall), electrical engineers, of 
Hanley, is April 4th. 

A first and final dividend of 63d. in the £ is to be paid on 
April 3rd in the case of Lewis Bayliss, electrical accessories manu- 
facturer (F. Terrill & Co, Cordwell & Co., and Thames Electrical 
Manufacturing Co.). 


Dissolutions and  Liquidations. — A petition for 
winding-up the Mica Manufacturing Co. will be heard on March 
31st. 

A petition for liquidating the Warrington and District Light and 
Power Co. will be heard on April 2ad at Warrington. Messrs. 
Simon Berry & Co. are the petitioners. 

A petition for continuing the winding-up of the Commercial 
Development Corporation under the supervisiun of the Court, will 
be heard on March 30th, at Manchester. The ccmpany passed 
winding-op rerolutions last September, and appointed Mr. S. A. 
Bartlett as its liquidator with an advisory committee. It is the 
members of this committee who are now presenting the above 
petition. 

Members of the Newhaven and Seaford Electric Lighting Co. are 
to meet on April 24th at Sleaford to hear an account of the таш 
up from Mr. E. T. Wellsted. 

The London Gazette has withdrawn its notice aunouneing first 
meetings in re New Imperial Electric Lamp Co. for March 24th. 

First meetings of creditors and contributories in re H. M. 
Balmony & Co., аге to be held on March 318, at Carey Street. 

On account of inability to pay debts, the United Electric Wire 
and Telegraph Works, of 144, Cierkenwell Road, London, is wind- 


ing up. 


Directory. —Strees Newspaper Duecluy for 1902 
(8, Serle Street, W.C. 3s. 6d.) is as usual а most conveniently 
arranged index to the press of London and the provinces, and ot 
alsc covers in part Colonial and foreign papers The list is 
arranged both alphabetically as to names of papers and 
geographically as to the places of publication. 
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New B. T. H. Motor.—The British Thomson-Houston 
Co. Ltd., are introducing a new D. A. tyne of motor, the principal 
features of which will be gathered from the following particulars :— 
To ensure simplicity, the number of component parts has been re- 
duced to a minimum, aud they are of the simplest character. They 
sre exceptionally free from chattering, hamming and vibra- 
tion—difficulties which are au ever-present source of trouble where 
quiet running must be maintained. The D.A. motors are manufac- 
tered in sizes of 4 н.р. to 15 пр. for slow speed, and 2 н.р. to 
20 ИР. for moderate speed. Standard windings have been 
developed for the nominal voltages of 115, 200, 280, 400 and 500, 
arid the speeds range from 2,000 r.p m. in the smaller down to 750 


D. A. Trea {Moros Driving; STRAIGHTENING ROLES.: 


r.p. m. in the :атрегівіғев.`- Their) construction bas been'icarr'ed out 
on the well} known lines adopted by this firm, and is such as to 
ensure cool running and practical freedom from sparking. In 
these machines the bearings are carried by the cast-iron end shields 
which can be unbolted and rotated through angles of 90* or 180* so 
that the motors may be easily rendered suitable for bolting side- 
ways to a wall, or in an inverted position on a ceiling. The 
" cyliodrical" armature winding employed on other B.T.H. motors 
is also used iu tbis type. 'The standard motors are shunt wound, 
but geries wound motors can be supplied for use on cranes, winches, 


Parts or D.A. Type Мотов. 


&c., where a variation of speed with load is required, while for 
printing presses and other machines requiring large torque at 
starting, compound-wound motors are recommended. All parte are 
made to gauge, and duplicates can be obtained at any time from 
stock. Gear soafts caa be supplied mounted on the motor itself in 
wbich case the ordinary end shields of the standard D.A. motor are 
replaced bv special ones carrying bearings, in which the secondary 
shaft revolves. Gear cases and five standard gear reductions are 
provided from 3 to 1 to 8 to 1, and these reductions are inter- 
changeable on each size of motor respectively. By rotating the end 
shields relatively to the feet of the motor three alternative positions 
of the в-сопаагу shaft are obtainable, and, when required, a belt 
tightener device can be supplied which permits the use of motors 
in driving machines which ordinarily require a lower speed than 
can be obtained by belting from etandard motor pulleys. 


Automatic Point Shifter for Trolley Lines.—A 
device for electrically operating the rail and overhead pointe on 
trolley lines, enabling this to be effected at will by the driver 
without either him or the conductor leaving the oar, has recently 
been installed on the Woodhouse Street route of the Leeds Cor- 


poration tramways. The apparatus is contained in a cast-iron 
pillar, similar to the ordinary section box, fixed at the side of the 
road near the point. This contains a large electro-magnet and a 
switchboard fitted with the relay switches, fuses, &o. It communi- 
cates by means of a rod with the point tongue, and with the over- 
head point by means of a wire or thin rod. There are also three 
leads, one tapped on to the trolley wire, and one to each of two 
stude set in the track. One of these studs is fitted 7 or 8 yards in 
front of the point, the other a similar distance past it. The car is 
fitted with a switch at each end, one side of which is in each case 
connected to the main trolley lead, while the other goes through a 
fuse to a skate or slipper suitably fixed beneath the oar, and bet «een 
the motors. On approaching the point, if it is desired to turn to 
the branch line, the driver puts bis switch over, thus putting the 
skate in connection with the trolley wire. On passing over the 
stud current flows to a relay switch in the pillar, and actuates the 
main magnet by means of current direct from the trolley wire. 
The point is then pulled over simultaneously with the overhead 

The car having passed through, 16 again makes contact with 
the second stud, and the current sent through now releases the 
switch, thus disconnecting the main magnet, and releasing the 
points, which return to their normal positions. We are informed 
that the apparatus, which is the invention of Mr. W. H. Turner, bas 
now been at work without a hitch for some weeks, and was previously 
tried for a time at the Kirkstall Road car дербі. The patentees are 
Messrs. R E. Dixon, T. B. Stewart, W. Н. Turner, and the apparatus 
is manufactured by Messrs. 8. Dixon & Son, Boar Lane, Leeds, from 
whom all information may be obtained. | 


Trade Announcements.—Messrs. David Brown and 
Bons have removed their gear-cutting department to Park Gear 
Works, Lockwood, Huddersfield, where new and specially equipped 
factories have been built. The wood-pattern works will be con- 
tinued at East Parade, Huddersfield. ; 

Messrs. W. J. Crampton & Co., electrical engineers, have removed 
to 73, Queen Victoria St., Е.С. 

The Cinque Ports Electrical Engineering Co., of Hastings, have, 
in consequence of iucreasing business, transferred their business from 
14, George Street, to 186, Queen's Road. 

Messrs. Wallie-Jones & Dent have removed their offices from 36, 
Great George Street, S. W., to 50, Queen Anne's Gate, S W. 

Mr. Charles Sillar has removed from 33 to 69, Kenfield Street, 
Glasgow, where be still continues to represent Messrs. Witting Bros. 
and Histler Bros., of London. 

The worka aud offices of the Mica Insulator Co. have been 
removed to Blackhorse Lane, Walthamstow, E. 


E.P.S. Batteries.—We mentioned in our * Contracta 
Closed” last week that the L.O.C. had placed an order with the 
Electrical Power Storage Co. for a new battery for the Cranbourne 
Street electricity meter testing station. We read in the report of 
the Highways Committee that the battery which this one is to 
replace has been in use for upwards of 13 years. It was supplied 
by the E. P. S. Co., and worked in a very satisfactory manner. The 
fact of its long service weighed largely with tbe Committee in 
giving the contract to the E.P.8. Co. 


Slipper Brake Blocks. — Mr. H. Baron, of the 
Huddersfield tram depót, has provisionally protected ia method of 
fixing wooden blocks on slipper or track brakes for electric cars, of 
which we give a sketch below. a is the iron brake shoe, and 


B is the wooden block, which is made of dove-tail shape. One 
end slides into the end o, and the other end is clamped by the 
catch р, which can be tightened up by the set screw в binding 
against the lug F on the brake shoe, and the screw is fastened by а 
lock-out, The end c is a separate piece bolted on to the brake 
shoe, so that, should it be worn away, it is not necessary to renew 
the whole shoe, and the sides are a sufficient widtn apart to allow 
the wood block to easily slide in, and yet prevent it from coming 
out sideways. To take outa worn block, the set screw i4 slackened 


. back, and the catch p tilted level, aud the block taken out. A fresh 


block is thea inserted, the catch lowered aud the set screw 
tightened up and locked. This operation only takes two miuutes 
at the most when the car is in service on the roads, and can be done 
in one minute easily when the car is in the depot. 

The sdvantages claimed are:—The speed of changing the wood 
blocks, so avoiding delaying the car when in service, as a driver can 
easily renew the blocks himself at a terminus; no necessity to take 
the car to the depóÓt to have fresh blocks fitted ; however much the 
blocks may wear down, they are always held tight; no wearing away 
of coach screws, or necessity of bolts, &c., to hold the blocks in place ; 
blocks may be used of unequal lengths, as the catch D can adjust 
eru blocks varying as much as j in. in length have been rigidly 

e 

As for testa of security, a car was allowed to run down a gradient 

of 1 in 14 and was pulled to a stop by the ase of slipper brakes 
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only. Ona similar gradient the brake was put hard on, and full 
power applied to the motors, but the brake was sufficient to hold 
the car against running away. Below is an enlarged sketch of the 


Cawh p swivelled between two lugs on brake shoe. 


We are informed that this method of securing and fixing the 
blocks has met with the highest praise from those who have used 
it, both from drivers on the road and the brakesmen in the Hudders- 
field depót. The arrangement shown is for shoes having central 
кое but it is equally adaptable to shoes having guides at the 
en 


Parliamentary,— The Standing Orders Committee of 
the House of Commons have considered the Bills, which were found 
not to have complied with Standing Orders, and have made the 
following recommendations: — Harrow Road und Paddington Trams. 
—That the Bill be allowed to proceed, providing that tramways 
Nos. 1 and 2 be struck out. These are the only two lines proposed 
to be constructed, so that now the Bill only seeks power to elec- 
trify the existing lines, and to transfer the undertaking to the 
Metropolitan Electric Tramways undertaking. Metropolitan District 
Railway (Various Powers).— Oa condition that Railway No.1 in the 
Bill is struck out Standing Orders will be dispensed witb, and the 
Bill allowed to proceed. Nan Corporation Tramuays.—Standing 
Orders will be dispensed with if tramways Nos 3 апа 4 are struck 
out. London County Council Tramways and Lnprovements.—It is 
recommended that the Bil] be allowed to procecd on condition 
that Tramways Nos. 1, 2, 8, 84, 9 and 94 are struck out. The tram- 
ways thus struck out isa line from Hampstead Road, along the 
Tottenham Court Road; from Edgware R.ad to tbe County 
Boundary at Cricklewood ; from Greenwich tbrough the Blackwall 
Tunnel to the East India Dock Road; aud from Deptford vid 
Blackheath Road and Shooter's Hill Road to Woolwich. SA ed 
Corporation Tramways —Tramways No. 2 and 24 will have to he 
struck out of this Bill. Mr. Campion (Examiner) found further 
Standing Orders proved in the case of Wellingborough and District 
Tramroads, South Shields, Sunderland and District Tramways, 
and Metropolitan District Railway (Various Powers) Bill. 


South Staffordshire Tramwuys.—The Bill will be allowed to pro- 
ceed on condition that Tramways Nos. 1, 14 and 18 be struck out. 


Macclesfield Tramways.—Allowed to proceed on condition that 
tramways Nos. 9, 10, 11, 12, 134, 17 and 174 be struck out. 


ucsport, Fareham and Cosham Tramways.—In this Bill the whole 
of the tramways sought to be constructed will have to be struck 
out unless the consents of the local and road authorities be proved. 


South Lancashire Tramways.—The Bill will be allowed to proceed 
provided that Tramways 3 and 4 be struck out unless the consent of 
the Atherton Urban District Council be proved. 

Tynemouth and District Tramways.—The Bill will be allowed to 
proceed on condition that the seven sections of tramway be struck 
out which are proposed in the Borough of Tynemouth. This will 
knock out nearly all the new lines proposed. 

Wakefield und District Tramwuys.—To proceed on the under- 
standing that No. 1 tramway ba struck out unless the consent of the 
Ardaley East and West District Council is proved. 


Manchester Southern Tramways (Cheshire).—The Standing Orders 
to be dispensed with providing that the necessary consents of the 
road authorities to tramways Nos. 1, 2 and 3 be proved. These 
tramways are in the districts of Ashton-upon-Mersey, Sale, 
Northeuden, Gatley and Timperley. 

Manchester Southern Trainways (Lancash‘re)—The Bill will be 
allowed to proceed providing that the necessary consents in the 
districta proposed to be traversed by Tramways Nos. 1, 2, 7, 8 and 9 
are proved. 

Coveniry Electric Tramways.—The National Telephone Co. have 
withdrawn their opposition to this Bill. 

Chard Corporation Gas and Electri-ity.—Opposition having been 
withdrawn, this Bill will go before Earl Morley’s Committee on 
Unopposed Bills. 

Hove, Worthing and District T'ramways.—To proceed on the 
understanding that tramways 1, 2, 3, 4, 11, 12, 15, 16, 17 and 18 be 
struck out. 

Hammersmith, City and North-East London Roilway.—The 
Standing Orders will not be dispensed with, and the Bull will not 
be allowed to proceed. 

Beckenham U.D.C. Bill.—The U. D. O. is petitioning for additional 
provision to enable lands to be acquired, so the Bill will go before 
the Standing Orders Committee. 


Wigan Corporation Tramways.—An application having been made 
for an additional petition to enable the tramways to be constructed 
on a gauge of 4 ft. 84 in. instead of 3 ft. 6 in. the Standing Orders 
were formally found not to bave been complied with. 


North-Western Electricity and Power Gas.—The Standing Orders 
Committee of the House of Lords have decided that Standing 
Orders may be dispensed with to allow of the promoters of the 
Shropshire, Worcestershire and East Derbyshire Electric Power Bill 
opposing this Bull. 

In the Commons on 23rd inst. the London County Council 
(Tramways and Improvements) Bill passed second reading, but on 
31st inst. a motion will be moved for ап instraction to reject the 
clauses respecting the making of a tramwav from Waterloo Bridge, 
along the Embankment, and over Westminster Bridge. We hope 
tbat the Commons will adopt a more enlightened policy than was 
adopted last year, and reject the instraction proposal. 

In the House of Lords on 23rd inst. the Macclesfield and District 
Electric Tramways Bill was read a second time. In the Commons 
the Croydon and District Electric Tramways Bill, South Shields, 
Sunderland and District Tramways Bill, and Wellingborough and 
District Tramroads Bill were read a second time. 

In the House of Lords on March 19th Lord Wolverton moved the 
second reading of the Electric Lighting (London) Bill He ex- 
plained that it was an attempt to make the present electric lighting 
areas coincide with those of the local authorities where the 
boundaries had been altered under the Local Government Act of 
1899. In tbe event of disputes arising the Board of Trade were 
prepared to call a conference which might save their lordahips from 
the trouble of appointing a Select Committee. The Bill was read 
& second time. 

The daily press says that the L. C. C. Parliamentary Committee have 
been in communication with the Board of Trade with regard to the 
London County Council (Electric Supply) Bill, and they bave been 
informed that the Government are of opinion that the matters 
incladed in the Bill are not such as should be made the subject of 
private legislation applying to London only, bat should be dealt 
with in a public Bill affecting the whole country. The Oommittee 
understands that the Government will oppose the second reading of 
the Council's Bill, but will themselves bring in a public Bill on the 
subject as soon as practicable, and the Board has intimated ite 
willingness to receive either a deputation from tha Council, or 
written representations with regsrd to the provisions of the Bill to 
be put forward by the Government. In these circumstances the 
Committee recommend that the Council's Bill be not further pro- 
ceeded with, and that the local authorities be informed of the 
reasons for its withdrawal. 


Tube Bills,—The following Bills have been formed into a group 
and are being considered by a Select Committee of the House of 
Commons :— Baker Street and Waterloo Railway (Transfer): Charing 
Crosse, Euston and Hampstead Railway; City and North-East Sub- 
urban Electric Railway ; Great Nortbern, Piccadilly and Brompton 
Railway (Various Powers) ; City and South London Railway; and 
the London, Tilbury and Southend Railway. 


Blast! Furnace Gas Engines.—Messrs. Cochrane and 
Co, Ltd., of the Ormesby Ironworks, Middlesbrough, who, some 
time ago, put down at their works a gas blowing engine of 600 H P., 
working on furnace gases, are 90 satisfied with this type of engine 
that they have just placed an order fora gas engine to drive a 
dynamo. The gas engine, which is to be of the Cockerill type, and 
built by Messers. Richardson, Westgarth & Co., Ltd., of Middles 
brough, is to be a horizontal double-acting engine having two double- 
acting cylinders, one behind the other, acting on one orank, and 
capable of 800 в.н.Р. when running ata speed of 120 revolutions 
per minute. The dynamo, supplied by Messrs. Warren, Beattie and 
Co., Ltd., of Middlesbrough, is to be direct coupled to the crank- 
shaft of the engine, and will be a compound-wound continuous 
current machine having an output of 540 xw. It will ran at 
240 volts, have 16 poles, and weigh 30 tons, the armature alone 
weighing 124 tons. When installed, this set will be one of the first, 
and certainly the largest, of this type of gas engine used in this 
country for generating electricity. : 


Heathman's Ladders.—4A  six-section ladder tower, 
rising to 54 ft. and closing to 12 ft. high, has just been completed 
for an order by Heathman & Co., of Parson's Green, S.W. The 
firm has supplied an improved arc-lamp wheeled ladder to Fulham 
Electricity Works. 


Colliery Pumping Plants.— Messrs. Ernest Scott and 
Mountain, Ltd., have just secured a contract from Messrs. 
Bolckow Vaughan & Co. for & complete plant for main shaft 
pumping for their Dean and Chapter colliery, which has recently 
been sunk and is now being equipped. The plant will consist of a 
Scott & Mountain three-crank compound engine of the enclosed 
type with forced lubrication, of 420 K. P., direct-coupled to a three- 
phase generator wound for a tension of 500 volts per phase. The 
current from the generator will be conveyed down the shaft by 
means of tbree-core armoured cables to the pumps which will 
deliver 500 gallons per minute against a head of 400 ft., but the 
engine and generator will have a capacity equal to three pumps of 
this size, as it is proposed later to increase the pumping capacity as 
required. The pumps will be of the Scott & Mountaia h: rizontal 
three-throw mining type, and similar to the pumps which they have 
installed at many mines in this country. The same firm have 
recently completed a large pumping plant for the Frodingham Iron 
and Steel Co. to deliver 750 gallons per minute from the River 
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Trent to the Steel Works. They have aleo in hand for the Ocean 
Coal Co. what will probably be the largest pumping plant in the 
kingdom to deliver 500 gallons per minute, or 30,000 gallons per 
hoor against a head of 1,500 ft. For the South Wales Anthracite 
Collieries, Messra. Scott & Mountain are installing a complete 
electric pumping and hauling installation, and they have also 
recently completed for the Tredegar Coal and Iron Co. for their 
Maclaren Colliery, Nos. 1 and 2 Pochin Colliery, Tryst Colliery, and 
Bedwelity Colliery, complete hauling and pumping installations for 
the whole of these collieries 


Willans Engines.—The Wholesale Co-operative Society, 
ut Silvertown, have decided to instal two 100-H. P. Willans central- 
valve engines for direct coupling to dy namos of Messrs. J. Н. Holmes 
and Co.'s make. Messrs. Dick, Kerr & Co. have sub-let the order for 
an 825. H. P. engine for direct coupling to tbeir dynamos for Stepney 
electricity works, to Messrs. Willans & Robinson. The Cleveland 
and Durham County Electric Power Co. have decided to instal two 
500-H P. Willans central-valve engines for direct coupling to 
alternators of the Westinghouse Co.'s make. 


Henleys New Works,—Abonut 20 acres of land at 
Greenhithe (Kent) have been purohased for the erection of new 
cable works by the Henley Telegraph Works Co. Ltd., of 
Woolwich. 


Catalogues and Lists.—Messrs, MILLINGTON AND 
Everitt, of King’s Parade, Cambridge, have issued a list of 
portable accumulators for ignition purposes. 

Messrs. Royce, Lro., of Manchester, have brought out Section 
III. of their excellent pamphlets. It contains illustrations, parti- 
culars and prices of motor starting switches and resistances. 

A new and useful catalogue of ejector condensers has been pub- 
lished by Messrs. KonriNG Bros, of Westminster. It contains 
particulars of their new pattern balanced non-return valves, and of 
the automatic free exhaust valves which they are now manu- 
facturing. 

Price list No. 9 of the ErEcrBICAL Co., Lrp., contains illus- 
trations, prices and certain tabulated particulars of knife switches, 
high tension switches and automatic circuit breakers. 

A number of neat lists of arc lamps, enclosed, semi-enclosed, and 
“ new " types have been issued by the BnRookrE-PELL Авс Lamp, 
Ltn. 

Mrssrs. Н. T. Воотнвоүр, HxsroP & Co., of Rimrose Works, 
Akenside Street, Bootle, have issued a new price list of electric 
lighting plants suitable for ship's use. The pamphlet opens with a 
het of firms ahd ships where their plants are being used. The 
S vype direct-coupled and belt-driven continuous-current multipolar 
generators are well shown, also high speed vertical steam engines 
for dynamo driving, electric lifts, winches, and a watertigh 
motor. The plants are supplied in all standard sizes. | 

А leaflet relating to the Dalton cold lacquers for metals has come 
to hand from the Datron Manvuracturina Co., of 8, St. James's 
Square, Manchester. 

Messrs. GRIFFITHS Bros. & Co., of Bermondeey, have issued a 
new list of their specialities for electrical engineers. Auti- 
sulphuric” enamel for battery room work, Armacel" insulating 
varnish, “ Armalac insulating composition, and various varnishes 
and paints for electrical and engineering work are included. 

A number of illustrated price lists have come to band from 
Messrs. J. P. Hatin & Co., of Oldham. Мо. 17 relates to their 
combined single-cylinder steam engines and multipolar dynamos; 
№. 18 is devoted to multipolar semi-enclosed shunt-wound motors; 
No 19 details four-pole series-wonnd reversing motors; and No. 20 
is a 36 pp. list of multipolar dynamos, giving much tabulated data 
respecting the tirm's four nud six-pole open type machines, 

Au excellent lift catalogue, well bound and beautifully illustrated, 
has been brought out by Messrs. WM. Ava's GiBsoN, LTD., who, as 
we recently showed, are now manufacturing hydraulic and electric 
lifts at Glasgow, and have offices at 28, Fleet Street, E.C. Some 
capital photos. are given showing the different departments at the 
works, and there are many first-class pictures, accompanied with 
rome general particulars of low and high pressure hydraulic pas- 
senger and goods lifts, direct-acting platform lifts, electric pas- 
senger lift equipments of the standard drum type, con- 
troller (rope control), lift controlled by switch in car, push button 
control; also hand-power warehouse lifts. We have no doubt that 
many of our readers will be anxious to obtain one of these cata- 
logues, a8 being of interest to them in electrical installation work 
in factories, stores, and public buildings. 

From Messrs. MaRnyaT & PLACE, of Hatton Garden, E.C., we 
have received several leaflets of pumps and double helical wheels. 
The “Orvo " reciprocating pumps, without free movable valves, are 
meeting a demand in the market fora reliable pump of great sim- 
plicity with high speed, suitable for electric driving, but without 
the low suction heads and other drawbacks of centrifugal pumps. 
Some tables have been stent to us which show that the pumps are 
most suitable for electric driving. It is also claimed that as steam 
pumps with steam expansion gear and hydraulic power compensat- 
ing device, the Orvo pumps are most economical. Another circular 
details the firm's double helical machiae-eut gear wheels for trac- 
tion reduction gear. The advantage of these wheels for tingle 
reduction gears lies in the fact that they work without backlasb, 
and therefore with less noise than other spur gear, The special 
arrangement for double reductions up to 1: 50 as a substitute for 
worm gears is said to save at least 10 per cent., and frequently 
25 per cent. of tbe energy required. Copies of these lists will be 
gent to anyone interested, on application to the firm. 

The HART ACCUMULATOR Co., LTD., has just issued a leaflet giving 
particulars of its special cella for motor-car ignition work. The 


cells can be supplied from stock either singly or in two Or three 
compartment cases, which may be of ebonite or olluloid. ..... . 

A very good list bas been issued by Mxssne. HorT & WILLETTS, 
of Cradley Heath. It forms the special lift section of their com- 
plete catalogue. They have purchased the business of Mes:rs. Those. 
Thomas & Sons, of Cardiff, and Thomas's patent lifts have therefore 
been included in this section. Electric elevators for passenger and 
goods work are well shown by means of a number of excellent 
pictures, and they include direct coupled elevator lifts and ware- 
house cranes. The remaining contents of the catalogue are not 
electrical, but they comprise lifting apparatus for all kinds of places 
and purposes. At the end is given a list of a number of electric 
and power lifts recently supplied in different parts of the United 
Kingdom. The firm's London offices are at 112, Fenchurch 
Street, Е.С. 

Messrs, Venrirys’ new catalogue, of which a copy is now before 
us, consists of a collection of a number of their loose lists of elec- 
trical machinery caught together in convenient form allowing 
supplementary liste to be easily inserted. The lists show the Aston 
Landell and “ Aston Standard” motors, bipolar and multipolar 
dynamos, lighting fittings, fans for various positions, tramcar fitting, 
lamps, switches, wires and cablee, motor starters, eleotric radiators, 
organ blowing machinery and a number of other special Verity 
ines. 

A small list of Crypto ignition cell testers for motor bicycles and 
cars, and also showing the Crypto automatic cut-oute, has come to 
hand from the Crypro Works Co., LTD. 

A list of Boardman’s electric arc lamps for portraiture, stage 
lighting and other purposes, has reached us from the BoARDMAN 
EnzcTBRICAL PATENTS Co., LTD., of Southwark Bridge Road, 8. E. 

Mxssrs. Gr EL & Lancs have placed before us a copy of their 
new catalogue of Vulcan measuring instruments as manufactured by 
Messrs. Chauvin & Arnoux, of Paris. Desoriptions, with many 
illustrations, diagrams, and working instructions are given fora large 
variety of instruments, a number of them being portable sets which 
are pow for the first time being brought bafore the notice of the 
electrical trade in this country. We understand that Messrs. 
Geipel hold a stock at Westminster of practically every instrament 
mentioned in the list. | 


American Patents,—Messrs. W. P. Thompson & Co., 
patent agents, of Liverpool, write :—'' We have just received from 
a member of the United States Patent Committee an advance copy 
of an Act signed by President Roosevelt on March 4th, which has 
now become law. Ву this Act, the citizens or subjects of Great 
Britain, France, Spain, Italy, Portugal, Norway, Sweden, Denmark, 
Japan and Brazil can obtain 12 months' provisional protection for 
an invention in the United S-ates by simply applying for a patent 
in any of their respective countries, or in almost any of the British 
Colonies. They are also now allowed to fi.e caveats in the United 
States, entitling them to receive information if any person applies 
for a patent for a given invention which they may mention in their 
caveat. Lastly, tbat a forcign appointed executor or administrator 
may file an application for a patent in America for the invention of 
a deceased inventor without taking out ancillary letters of adminis- 
tration in America. This law has been passed in deference to the 
public opinion of the world, as, for a considerable period past, the 
United States, while obtaining similar privileges from other 
countries, and agreeing to give these privileges, did not give them, 
owing to there being по Act of Congress enabling the Patent Office 
to give such privileges. This difficulty has now been removed, and 
the law takes а past effect, во that any application made in any of 
the countries of tha Union less than a year ago can now be pro- 
tected in the United States, though otherwise the time for filing is 


pas Adi 


Carbon Contraets.—Contracts have been placed for 
“Fabius Henrion" carbons (by Mr. D..McNaughton, of 79, Mark 
Lane, E.C., who is sole agent for the United Kingdom) for the 
Liverpool Corporation and Hammersmith Borough Council; also an 
order for 100,000 ft. fcom a large engineering firm. | 


Books Received.—“ Electrical Practice in Collieries,” 
by Daniel Burns. London: Charles Griffin & Co., Ltd. 6s. net. 

" Munro & Jamieson’s Pocket-book of Electrical Rules aud Tables.” 
London: Charles Griffin & Co., Ltd. 83. 6d. 

" Experiments with Vacuum Tubes," by Sir David L. Salomons, 
Bart., М.А. London: Whittaker & Uo. 

"Telephone Liaes,” by Walter C. Owen. London: Whittaker 
aud Co. 


Imports and Exports of Electrical Machinery.— 
The imports of foreign electrical machinery into this couutry during. 
February last reached a value of £65,664, as compared with only 
£62,137 in the preceding month. Оо the other baud, the exporte of 
electrical machinery from this couutry during February last on]y 
reached а value of £33,652, as compared witn £42,029 in the pre- 
ceding month. | 


German Cable Works,—It is reported that a company 
is in course of formation in Hamburg for the purpose of estauiish- 
ing large new works for the manufacture of electric cables. 


For Sale.—Messrs. P. Huddleston & Co. will sell at 
Hammersmith on April 2nd the stock and plant of-an electrical 
engineer, and some particulare are given in our advertisement pages 
to-day. 
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Kirkealdy Electricity Works.—In our article on these 
works last werk we illustrated the two awitchboards; the whole of 
the indicating instrumezts mounted on these were made by Mesars. 
Evershed & Vignoles, Ltd. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The new electricity works for the Aberdeen 
Corporation, which have been in course of erection at Ferryhill 
since April, 1901, have now been practically completed, and on 
Friday, 20th inst., they were formally inspected by the members of 
the City Corporation. An interestiug feature in connection with 
the works was the construction of an electric cable subway between 
the electricity station and Union Street, the principal thoroughfare 
of! the city, by way of Crown Street, a distance of over 800 yards. 
The subway was constructed to carry all the feeder cables with 
their pilot leads for supplying the energy to the tramways, aad for 
the distributing mains in the west, north, and central districts of 
the City. It has been designed to carry oables suitable for 
10,000 H.P., and its average dimensions are 7 ft. 6 iu. high by 
4 ft. 6 in. wide. By means of this subway feeders can be easily 
inspected, additions and alterations made without interfering with 
the streets, and a very much lighter grade of insulation used on the 
cable than if buried in the ground. Tne members of the Corporation, 
at the outset of their inspection, entered the subway at the Union 
Street end and walked through it to the electricity works. The 
new establishment covers about 24 acres of ground, and consiste of 
a boiler house, engine room, battery room, economiser house, pump 
room, offices, stores and test room; alao workmen's mess room and 
chimney stack. The boiler house is 137 ft. long by 82 ft. wide. In 
the centre there is ап overhead coal hopper into which the coals 
are raised by means of electrically-driven elevators and conveyors. 
The boilers at present installed are six in number, aud are of the 
Babcock & Wilcox type, fitted with superheaters and mechanical 
stokers. There are two Green economisers. The chimney stack 
is 210 ft. in height, with an internal diameter of 14 ft. 

Over the economiser house is a water tank capable of holding 


about 60,000 gallons of water, which is used for condensing pur- 


poses. The water is pumped from the River Dee by centrifugal 
pumps. ' 

In the pump room ате two Weir pumps, each capable of delivering 
4,000 galions per hour. The engine room is 126 ft. long and 62 ft. 
wide. There are two engines of 300 н.р. each, coupled direct to 
Mesers. Mavor & Coulson's dynamos; one of 300 E. ., coupled to 
Мезате. D. Bruce Peebles & Co.'s: dy namos; one of 700 H.P., coupled 
to a Johveon-Lundell dynamo; and one of 700 mP., coupled to a 
Westinghouse dynamo. A few weeks ago the Corporation decided 
to instal another of 700 H.P. There is in the engine room a 120-xw. 


balancing set. The switchboard is fully equipped with the necessary . 


instruments, mounted on marble panels. is 

The battery room contains two batteries of 128 cells each, 
together capable of giving a discharge of 2,200 ampere-hours at 
440 volts. The batteries weré supplied by the Electrical Power 
Storage Co., Ltd., of London. At опе end of the battery room is a 
booster set for charging the batteries. At the present moment 
there is plant in the new works to the value of about £50,000, and 
the establishment altogether will cost the Oorporation between 
. £90,000 and £100,000. : 

At the close of the inspection of the works some interesting 
remarks were made by Councillor George Kemp, convener of the 
Gas and Electric Lighting Committee, regarding the rapid growth 
in the output of electricity since its manufacture was started by the 
Corporation. in 1894. Whereas in the latter year the consumption was 
71,921 units, up fo date this year there had been produced 
2,076,019, or, with 74 months of the year gone, within 300,000 of 
the estimate forthe whole year. There were now 1,075 consumers, 
118,731 8-C.P. lamps, representing an increase for the 74 months of 
the present year of 17,258. The number of motors, private and hired 
out, was now 278, representing 1,078 нр. The public and private 
arc lamps number 618. The new works are 80 constructed that 
when it is found necessary to do so, the Corporation can double 
them without taking down a single stone or brick of the present 
structure. The electric cable subway already referred to Las 
saved the Corporation a sum of £3,000 in 18 months by 
using less expensive cable and in the avoidance of street openiog 
for repairs, &:. The cost of the cable subway bad been £8,400, and 
at the present moment it contained 30 cables. 

The new electricity works were erected under the supervision of 
Mr. J. A. Bell, electrical engineer for the Corporation, to plans 
prepared by Mr. Samuel Milne, assistant gas engineer for the city. 


Arbroath.—The E.L. Committee, baving received an 
intimation from the B. of T. as to revoking the prov. order, is con- 


sidering several proposals by interested companies for leasing - 


the same. 


Birmingham.—A L. G. B. inquiry was held last week 
into the application of the City Council for power to borrow 
£29,732 for extensions of the electric lighting undertaking, divided 
as follows:—Estimated cost of extension of the works at Water 
Street station, £11,500; amount of over-spent capital on estimate 
for works not originally contemplated, £8,782; additional expendi- 
ture on mains and services for which no provision was made in the 


previous application, £4,449; services and street works for future 


extensions, £3,000; provision of meters for future 'extensions, 
£2,0(0. Previous loans of £500,000 for the purchase of the under- 
taking, and £251,974 for extensions, had been sanctioned. Iucluded 
in tbe loan of £251,974 was а sum cf £128,890 for the er-ction ofa 

erating station on a site scquired for that purpose in Summer 

e, largely in anticipation of a probably early demand for electrio 
energy for tramway purposes. The unsettled condition of the tram- 
ways question in Birmingham, however, had led the City Council to 
decide not to embark immediately on the erection of that large 
station. At the present rate of increase the ordinary growth of the 
department could be provided for for 1903, and probably for 1904, 
by a comparatively small extension of the plant at the existing 
Water Street station. The city electrical engineer, Mr. Vaudrey, 
gave evidence as to the details of the loan. 


Bradford.—The Electricity Committee has approved a 
proposal to borrow £217,000 more for extensions and plaut at the 
electricity works. 


Caerphilly and Bedwellty.—A В. of T. inquiry was 
beld on March 18th into the application of the local authorities for 


. electric lighting powers. Vigorous opposition was offered in both 


cases. The estimated cost of the Caerphilly scheme ig £10,000, and 
that of the Bedwellty scheme, £7,000. 


Cardiff, —The Board of (inardians has obtained from the 
Corporation electrical engineer (Mr, A. Ellis) an estimate for 
installing the electric light in the workhouse. The capital cost of 
installing 776 lights, including mains and fittinge, would be £1,164. 
Compared with gas lighting, electricity would effect a saving of £11 
per annum. | 


Colne.— The Т.О. has fixed the price of energy for 
motors at 3d. per unit for the first hour and 1d. afterwards, or an 
alternative fiat rate of 24d. per unit. 


Colwyn Bay.—The D.C. has received the sanction of 
the Local Government Board to the borrowing of £2,680 for new 
plant. 


Dewsbury.—The new engine and plant put down at the 
electricity works to enable the Corporation to supply power to the 
British Electric Traction Co. were set in motion on Tuesday last 
week by the Mayor. The steam-raising plant now consists of three 
Lancashire boilers, 28 ft. x 7 ft., working at 150 ibs. per sq. in., 
aod fired by Bennis stokers. The generating sets consist of seven 
Willans engines coupled to various ty pes of dynamo. The lighting and 
tramway switchboards are entirely separate, although some of the 
machines can be used for either purpose. The accumulators are 
used for lighting purposes only. At the rear of the works is the 
cooling tower, a new erection which stands on brick piers built in a 
reservoir 60 ft. x 25 1t. The cooler is capable of cooling 30,000 
gallons of water per hour. After the new plant had been set in 
motion, members and officials of the Corporation were entertained 
to tea by the chairman of the Electricity Committee (Alderman A. 
Oldroyd). | | 


Dover.—In a report to the T. C., Mr. E. Manville states 
that he is of opinion that the Electric Lighting Co.’s undertaking 
is worth the £142 228 which the Corporation has agreed to pay. 


Dumfries.—At a special meeting of the T.C. on 
Monday, the correspondence with Messrs. Crompton & Co., 
London, was read with regard to their offer to take up the prov. 
order and carry through the electric lighting of the town. They 
had offered the town the option of purchasing at the end of 14 
years on a valuation, or, to avoid arbitration, on repayment of their 
capital outlay, and 10 per cent. per annum added, less the amount 
of profit earned. In another letter they stated they would be 
prepared to allow the Council the option of a transfer at the lapse 
of eight years on the same terms. The Council decided to decline 
the company's offer, and notice of motion was thereafter given to 
take a plebiscite on the whole question of electric lighting. 


East London (Cape Colony).—Mr. Е. С. Jones, retir- 
ing borough electrical engineer, recently reported that the old over- 
head thigh pressure mains were being adapted for magnetic 
awitches, which will enable all the street incandescent lamps to be 
switched off and on the power station. 


Evesham.—The T.C. on Monday decided not to take 
any further steps at present with regard to electric lighting. 


Exmouth.—The B. of T. have informed the U. D. C. that 
they will defer the revocation of the electric lighting order for one 
year from May 25th next. | 


Faversham.—The T.C. has received from the L. G. B. 
sanction to borrow £23,779 for the purpose of constructing electric 
light works. It is proposed to erect several arc lamps, and 112 
other public lamps of 16 с.р. each. 


France.—The Elsissische Maschinenfabrik, of Mulhouse, 
have lately completed two 600-H.P. tandem gas engines on the 
Delamare-Deboutteville system for the Chotillon and Commentry 
Co., at Neuves-Maisons, The engines are intended to utilise the 
waste gases of the blast furnaces, and will be employed for electric 
lighting purposes. 

Gillingham.—The D.C. has resolved to lay down new 
mains for the supply of electric current to the new Royal Naval 
Hospital at New Brompton for the Admiralty and new mains for 
street lighting and business purposes. The E.L. Committee bas 
recommended the Council to charge 6d. per В.Т. unit for energy 
supplied through slot meters. 
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Glasgow.—A special sub-committee having, under the 
remit to it by the Electricity Committee of the T.C. on January 9th 
last, considered the report then submitted by the engineer as to 
charges for a continuous use of electric energy, and the terms upon 
which he would be prepared to recommend supplies of electrical 
energy to be given for power purposes, has made the following 
recommendations, viz.:—That long-hour consumers of energy for 
power purposes be supplied with demand indicators, and be charged 
at the rate of 14d. per unit for the first 1,277 boure’ use per annum 
of their tive maximam demand quantities as recorded during 
the months of November, December, and January only, and for all 
further quantities at the rate of 2d. per unit; that any consumer of 
energy for power who may desire it shall, for an annual rental of 
£2, be supplied with an automatic clock switch which will cut the 
demand indicator out of circuit at all times, except during the 
24 hours between 3.30 p.m. and 6 o'clock p.m., during the montbs of 
November, December, and January ; that, notwithstanding the rates 
per unit and arrangement mentioned in the two preceding recom- 
mendations, no consumer shall be charged less than an average 
price of 1d. per unit for the energy consumed during the whole 
year; and that the new arrangement now proposed should come 
into operation as at June let next. Extensions of the lighting 
mains are to be carried out at a total estimated cost of £6,250. 


Grimsby.—The E.L. Committee has adopted suggestions 
of Mr. Vignoles, the borough electrical engineer, for the reduction 
of the price of electrical energy for power to the following scale :— 
For the first 100 unite per horse-power of motor per annum, 21d. ; 
for the next 1,600 units, làd.; for the next 1,000, 1¢d.; above 
2,620 unite, 1àd. ; with cash discounts. It has been resolved also 
to make an extension of tbe cables in various parte of the town at 
an estimated cost of £2,510. 


Kingston-on-Thames.—The T.C. has received a report 
from Mr. H. R. J. Burstall relative to the electricity undertaking. 
He favours a charge of 8d. per unit for the first hour, and 3d. after, 
with 3d. per unit for power; and the extension of street lighting 
with small arc and Nernst lamps. He recommends that the pro- 
vision of a third set of 300 kw. should be deferred until after 
next winter, owing to the slow growth of the demand. The single- 
phase alternating-current system is to be retained, although future 
extensions should be on the three-wire system. The cost of pro- 
duction ie too high, owing to long running at light load, and un- 
economical boilers, &c. This could be obviated by installing a battery, 
but the saving would be small. More saving could be effected by 
‘specially arranging for the light load plant to run with a maximum 
economy. To make the installation a paying concern, it is n 
to incur as little capital cost as possible in the immediate future. 


Leeds.—The T.C. has decided to apply to the L.G.B. 
for a loan of £220,000 for electric light extensions. 


Leicester.— The result of the half-year’s working of 
the electric lighting department of the Leicester Corporation, shows 
a profit of £2,686 13s. 2d., after paying interest on capital, and 
£2 545 10s. 1d. on account of the sinking fund. The profit for the 
half-year ending June last was £2,017 138. 2d., which makes a total 
profit for the year of £4,704 6s. 4d., an increase of 15 per cent. 
compared with the previous year. 


Liverpool.—The E. L. Сошшійее has decided to light 
James Street with electric arc lamps at an estimated outlay of 
£1,000. 


London,—St. Pancras.—The B.C. meeting on Wednes- 
day, the 18th inst., passed schemes for lighting 37 thoroughfares by 
97 arc lamps at an estimated cost of £14,702. It was resolved to 
obtaiu further condensing plant at an estimated cost of £1,900, and 
to provide additional store room at the King's Road works, at an 
estimated cost of £316. The Committee had unsuccessfully negotiated 
with the object of using oil for fuel, and therefore decided to fit the 
new boilers for coal firing. 

BERMONDSEY.—The net surplus for the first nine months’ working 
of the E.L. undertaking was £252. The business done far exceeded 
expectations, the load being practically even for the whole of the 
day. The second year’s profit is estimated at £1,700. 

IsLINGTON.— The E.L. Committee has received a letter from the 
L.C.C. to the effect that, unti] the passing into law of a Bill pro- 
viding for the re-adjustment of electric lighting areas so as to make 
them co-terminous with the respective borough boundaries, loans 
for works in transferred areas would not be sanctioned. 

CaMBERWELL.—The report of tne representatives appointed by 
the B.C. in reference to the application of the London Electric 
Supply Corporation for an extension of its order to cover the whole 
borough was issued on Saturday, the 21st inet. The В of T. is 
not disposed to recommend that the clause to enable the Borough 
Council to purchase the undertaking at any time before the expira- 
tion of 42 years be allowed to remain in tbe order. The repre- 
sentatives, being of opinion that it is desirable there should be 
competition in electric supply, recommend the Council to inform 
the B. of T. that they approve of the application of the Londen 
Electric Supply Corporation, even without the purchase clause. 

HAMPSTEAD.—'The B.C. estimates the capital expenditure on the 
5 light undertaking for the year ending March 31st, 1904, at 
£19,178. 

L.C.C.— The Finance Committee reported at Tuesday's meeting 
of the Council that at the request of the Marylebone M.B.C. it had 
provisionally included in the Money Bill of 1903 a sum of 
£1,440,000 for the purchase of the Marylebone undertaking of the 


Metropolitan Electric Supply Co., and for new works in connection 
therewith. 

It appeared from a report by the Highways Committee that the 
B. of T. has decided not to proceed with the application of the 
Bermondsey M.B.C. for & prov. order in respect of the parishes of 
St John, Horselydown, St. Olave and St. Thomas, which now form 
part of the borough of Bermondsey. 

The B. of T. has informed the Parliamentary Committee that the 
Government were of opinion that the matters included in the 
L.C.C. (Electric Supply) Bill were not such as should be made the 
subject of private legislation applying to London only, but should 
be dealt with in a public Bill affecting tbe whole country. The 
Government intended to oppose the second reading of the 
Council's Bill, but would bring in & public Bill on the subject as 
soon as practicable, and the B. of T. had intimated its willingness 
to reoeive either & deputation from the Council or written repre- 
sentations with regard to the Bill to be put forward by the Goverr- 
ment. Under the circumstances, the Committee decided to withdraw 
the Council's Bill. 

HACENARY.—The Е.І, Committee of the M. B. C. reported this week 
that manufacturers generally were not prepared to lay out a large 
amount for the purchase of motors. This was the greatest obstacle 
in the way of electrical power being used instead of gas, steam, &c. | 
The Rhodes Electrica] Manufacturing Co. was prepared to enter 
into an agreement to supply and fix motors on consumers' premises 
at schedule rates on the hire-purchase system. The Committee had 
decided in favour of this offer being accepted for seven years, with 
the option of the Council to determine at the end of the third or 
fifth year. 


Macclesfield.—The Oorporation’s electric light order 
expires in July next, and the B. of T. have informed the T.C. that 
if it is able to satisfy them that it proposes to carry out its obliga- 
tions, they will consider whether revocation of the order shall be 


postponed or not. 


Manchester,—At the last meeting of City Copncil, Dr. 
Kennedy’s report as to the status of the electricity department was 
adopted, and in pursuance of his recommendation that the sale of 
electricity should be fostered and encouraged, it was decided to reduce 
the price of energy for motive power by 4d. per unit, making 
the charge 14. per unit to consumers using their maximum 
demand for 48 hours and upwards per week. Mr. Howarth, 
chairman of the Electricity Committee, intimated that а further step 
would soon be taken, and a proposal to purchase motors for hire 
would be laid before the Council. The conclusion arrived at, as the 
result of the recent investigation, Mr. Howarth said, was that, with 
the plant now in course of erection, sufficient power would be avail- 
able to meet the probable demand for some years to come. Dr. 
Kennedy’s report had met with the entire concurrence of the 
Committee. Replying to a question as to how it was that whilst 
Liverpool, with a capital outlay of £1,200,000, had supplied 20 
million units, Manchester had only supplied half that quantity on 
a capital outlay of 2 millions sterling, Mr. Howarth pointed out 
that the Liverpool tramways had been working for a very much 
longer period than those of Manchester. The Manchester Corpora- 
tion had been compelled to provide, at great expense, machinery 
for a tramway undertaking that was not developed, and the past 
year had been to a great extent unproductive. Much better results 
would be shown when the full number of cara were in use. 


Manstield.— The Corporation is making satisfactory pio- 
gress with the electricity works, and it is expected that current will 
be available for both lighting and power on May 1st. 


Milford-on-Sea.— A scheme is being promoted locally to 
form & company for the supply of electricity in the town and 
district. 


Nottingham.—The new infirmary and workhouse, which 
was opened on the 18th inst., is provided with a complete lighting 
and power plant, consisting of two 125-kw., and one 30-K w. 
Willans-Laurence Scott generating sets. The exhaust from the 
engines is taken through a grease separator to the heating system. 
The dynamos are compound-wound and connected to an equaliser 
bar for parallel working. The mains are B. I. W.“ lead sheathed, 
and protected in Howard asphalte troughs where carried across the 
grounds to the various blocks. There are about 2,700 lights dis- 
tributed throughout the buildings, and the laundry is electrically 
driven. The cost of the lightiog plant and installation was about 
£10,000; the work was carried out by Messrs. G. Н. Woods, Slacke 
and Co., of Blackburn, to the specification of Mr. David Btevenson, 
Westmiaster. 


Paignton.-—The owning company having refused to sign 
a tranafer of the prov. order to the U.D.C, the latter body has 
taken couneel's opinion on the matter. This opinion states that the 
agreement was not really Leceseary, the payment uf £200 being 
quite sufficient under the B. of T. order. 


Pudsey.—A joint committee has been appointed by the 
T.C. to inquire into the advisability of combining a refuse destructor 
with the electric lighting station. 


St. Annes.—The U.D.C. has received from the L.G.B. 
sanction to borrow £12,023 for the provision of additional plant for 


supplying energy to the new Blackpool, St. Annes, and Lytham 
tramways. 
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sf, Helens (Isle of Wight).—The Isleof Wight Electric 
Light Co. has offered to light the whole of the U.D.C.'s district 
with electricity at £2 78. 6d. per lamp per annum, against £2 9s. 3d. 
at present charged for gas. 


Sculeoates.— The Board of Guardians has received from 
the L G.B. sanction to borrow £1,900 for the purpose of lighting 
the workhouse and infirmary by electricity. 


Scottish Midland Power Scheme.—A power scheme is 
proposed for Central Scotland. It is intended to supply electrical 
energy within the counties of Linlithgow and Clackmannan, the 
greater part of Stirliogshire, and the parish of Cumbernauld, in 
Dumbartonshire, the district scheduled being one of the most 
thriving industrial areas in Scotland. Generating stations are 
proposed to be erected between Alloa and Menstrie, at Bonny bridge, 
and at Westfield station, in Linlithgowshire. The engineers for 
the scheme are Messers. Bramwell & Harris, 5, Great George Street, 
Westminster, S.W., and the solicitors are Meesrs. Davidson and 
Syme, 28, Charlotte Square, Edinburgh. 


Sevenoaks,—The 1900 electric lighting order has been 


revoked. 


Southampton.—The report on the past year’s working 
of the Corporation E.L. works shows that a profit of £4,328 has 
been made. The E.C. recommends that after March 31st new con- 
sumers shall be supplied at 4 flat rate of 54d. per unit for lighting, 
зоа that present consumers ba given the option of the same rate 
after the end of the March to June quarter. 


West Bromwich.—The Electric Lighting and Power 
Committee of the Corporation in a report issued this week recom- 
mends the extension of the generating plant at an estimated outlay 
of £9,000, together with a further £920, the cost of extensions of 
mains, services, &c. 


ELECTRIC TRACTION NOTES. 


Berlin Railways.—At а meeting of the Railroad Science 
Aseociation in Berlin, Mr. Bork, Privy Commissioner of the 
Royal Railway Board, lectured on the future of electric main line 
traffic. He observed (writestbe Berlin correspondent of Commercial 
Intelligence) that experiments during the pust two years over the 
Wannsee line had fully established tha: electricity could compete 
with steam, and, indeed, under certain conditions, outstrip it. The 
great advantage of electricity consisted in its allowing the train 
units to be easily altered according to the demands of traffic. The 
lecturer concluded with tbe announcement that as a result of the 
experiments it has been determined to use electricity over the 
Berlin-Gross Lichterfeld line, and that trial trips will be made 
in April. | 


Birkdale.— Major Druitt, Board of Trade inspector, 
inspected the signalling apparatus over the railway line at 
the Laughton Road level crossing on Saturday, and it bas been 
decided to institute a quarter-hour service of cars from the Crown 
Hotel, Birkdale, to Southport. Amongst those present at the 
inspection were Mr. Raworth and Mr. Colebourne, chairman and 
secretary of the Tramway Co.; Mr. Worthington, engineer to the 
L. & Y. Rly. Co.; Mr. Betham (chairman of the Tramways Com- 
mittee of the Birkdale District Council); Mr. Lloyd, local manager 
of the company, &c. 


Black Country.—On Wednesday and Thursday last 
week the Light Railway Commissioners held an inquiry at 
Old Hill, with reference to applications made for orders 
authorising the construction of tramways in the Quarry Bank, 
Brierley Hill, Rowley Regis, Dudley and Halesowen districts. All 
the local authorities through which the lines would pass were repre- 
sented at the inquiry. Mr. Parfitt, for the promoters, addressed 


the Commissioners with respect to the scheme known as the Quarry · 


Bank, Brierley Hill and Rowley Regis Light Railways. Official 
evidence was given in support of the scheme, and with a view to 
show that tramways were abaolutely necessary to assist in the deve- 
lopment of the district named, as well as for the convenience of all 
classes of the community. The Commissioners afterwards pro- 
ceeded to bear evidence in support of the applications by the 
Britieh Electric Traction Co. Mr. Stephen Sellon, the engineer to 
the company, gave details of these schemes, but after his and other 
evidence, however, the company decided to withdraw their applica- 
tion, and the Commissioners then approved of a joint scheme for 
constructing a tramway from Brierley Hill to Cradley Heath, by 
the Brierley Hill, Quarry Bank and Rowley Regis District Councils. 
The Commitsioners, on the other hand, refused the application by 


the Rowley Council to construct various light railways within their 
own district. 


Cheadle.—An electric tramway is about to be laid from 
the borough of Stockport to Gatley, ia the urban district of Cheadle, 
at an estimated cost of £19,700. The work will be done by the 
District Council of Cheadle, but the traffic will be worked by the 
Stockport Corporation, the District Council being eventually 


reimbarsed for its outlay. Application is to be made to the L.G.B. 
for borrowing powers. 


Coventry.—At Birmingham Assizes last week a builder 
sued the Coventry Electric Tramways Co. for damages for personal 
injuries sustained in a collision. The jury awarded him £500 


damages. 


Croydon.—The residente in Upper Norwood who once 
strenuously opposed the construction of electric tramways in the 
borough, are now anxious for the B.E.T. Co.'s lines to be extended 
there. 


District Railway.—A 7 mes correspondent says that 
the first two trains built in connection with the electrification of 
the Metropolitan District Railway have been recently delivered to 
the company, and are now at South Harrow, where they are being 
fitted with their electrical equipment before being worked in a 
series of trial trips over the new section of railway between that 
place and Ealing. This line, though it has been completed for 
about two years, has not been opened to the public, and it is now 
being used as a sort of training ground in connection with the 
electrification, a small power station having been built to supply 
the electric current, as the main station at Chelsea is still far from 
complete. 


Furness Railway and Electric Traction.—Speaking 
at Barrow on 18th inst., Mr. Aslett, the general manager of the 
Furness Railway Co, said that his company was considering the 
question of tapping Lake Windermere with a view to electrical 
traction experiments on the Lakeside brauch of the line. 


HMuddersfield.—The borough engineer, Mr. K. F. 
Campbell, has been instructed to try the Thermit rail joint. 

The right of carrying parcels on the tramcars has been granted to 
the Yorkshire Tramways Parcel Express Syndicate for £600 per 
aunum, or one-third of the total receipts for the carrying of such 
parcels whichever sum shall be greater. 

The tramway receipts for the mouth of February amounted to 
£4,114 (9:09d. per mile), which is an increase of £954 upon the 
corresponding month last year. 

At the meeting of the City Borough Council on March 18th the 
Tramways Committee submitted a lengthy report setting forth the 
duties of the borough engineer as to tramways reconstruction, the 
cost of the borough engineer’s department, the actual cost of the 
work of conversion of the system from steam toelectric haulage, and 
comparative statements as to the cost of similar works in other 
towns. The total value of the work supervised by the borough engi- 


neer is as under :— | . 
Total. Per mile. 
1. Permanent way, 274 miles.. T es T 111,458 


, 
* 9. Overhead equipment, 851 miles . ae v 32,741 928 
1 B. Cables, conduits, &c. s V zu es 81,863 903 
4. Station buildings, plant, &c. is sè oe 50,774 1,440 
5. Cars " АЕ АЯ xx d 900 


— 


* The cost of overhead equipment for the first half was £1,133 per mile, for 
second half £780 per mile. . 


2 


This ineludes spare conduits laid whilst trenches were open to serve future 
extensions. 


The cost of work executed outside the borough at Linthwaite and 
Honley was £12,114. The Committee added that :— 


Whilst appreciating very fully the value of the services rendered by the 
borough engineer in the work of conversion and reconstruction, and the 
excellence and economy of the general results obtained, we regret that we 
cannot, in the present financial position of the undertaking, recommend that 
any extra remuneration whatever be granted to him for work done within tne 
borough. But construction work outside the borough should be considered 
from а different standpoint, and we recommend that а commission of 24 per 
cent. (being half the usual professional charge for such work) be paid to the 
borough engineer upon the actual cost of the work done at Linthwaite and 
Honley, and that such sum be added to the capital expenditure upon those 
rections. : 


The borough engineer had applied for & grant of 1,000 guineas in 
consideration of the extra work done by him in the conversion of 
the system to electric traction. Owing, bowever, to the possibility 
of opposition to tbe grant in view of the present financial position 
of the borough, the chairman of the Tramways Committee (Mr. 
T. Н. Мооге) withdrew the Committee’s recommendation and the 
engineer's application. 


London.—Addressing the shareholders of the Crystal 
Palace Co. on Friday ‘ast at the annual meeting, Mr. Ernest Schenk, 
the chairman, devoted a considerable portion of his speech to the 
necessity for increasing the travelling facilities to and'from the 
Palace. He said he did not think the railway companies could 
much longer delay the electrification of their suburban systems by 
which alone they would be able to give a cheaper, faster, and above 
all, mere frequent service, which daily became a more pressing 
necessity .to the districts they served. The electrification of 
London and suburban tramways had been a painfully slow process, 
retarded by a hopeless tangle of legislation which instead of 
facilitating the introduction of tramway facilities, had, on the 
contrary, thrown every conceivable obstacle in their way. He felt 
sure, however, that the great change which had lately come over 
public opinion in regard to electric traction was having its effect 
with tbe authorities, and that just as the inaccessible wilds of 
West London had been transformed by the introduction of a 
splendid system of electric trams, so the barriers that bad hitherto 
cut off the Crystal Palace from the great system of South London 
tramways would very shortly be broken down, and whether the 
trams were constructed by municipal or private enterprise, they 
would see some astonishing traffic figures in the very first year they 


THE ELECTRICAL REVIEW. ol. 52. No. 1,322, Manon 27, 1908. 


were running. He referred once more to that all-important 
question, as he felt that until by means of new traffic facilities they 
could obtain a substantial increase iu their revenue, they as a com- 
pany could not look for a material further improvement in any 
other direction. | | 

SOUTHWARK.—An announcement was made at last week's B.C. 
meeting that the L.C.C. would shortly commence the work of 
electrifying the Kent Road tramways opposite Page's Walk con- 
tinuing northwards, and thence along the New Kent Road to 
the Elephant and Castle. 

GaBEENWIOH.—The Borough Council last week raised objections 
to the cast-iron feeder pillars proposed to be erected on the foot- 
ways by the L.C.C. in connection with the scheme for the elec- 
trification of the tramways. It was decided to write pointing out 
the inconvenience and danger likely to be caused to pedestrians, 
and suggesting that the pillars be either placed underground or 
erected in private forecourt grounds. 

WanpswortH.—The Borough Council is asking the Highways 
Committee of the L. C. O. to proceed as speedily as possible with the 
construction of the tramway in Garratt Lane. The Borough 
Council is of opinion that the line is one on which the overhead 
system of electrical traction might with advantage be adopted. 

The Traction Co. of the United Kingdom, Ltd., has acquired a 
controlling interest in the London, Camberwell and Dulwich Tram- 
ways Co. A scheme to relay and electrically equip the whole of the 
track is being prepared. 


Manchester.—The matters in dispute between the Cor- 
poration and the Manchester Carriage and Tramways Co., with 
regard to such of the old tramways as belonged to the latter before 
the electrification of the system, seem to be on the eve of settlement. 
Protracted litigation was threatened. Consultations have recently 
taken place between representatives of the parties and their leading 
counsel in London, but the resalt has not yet been made known. 
It is believed, however, that progress has been made in the directicn 
of an understanding. 


Middlesex.—The Light Railway Commissioners have 


submitted to the B. of T. for confirmation an order authorising the, 


Middlesex County Council to take lands for widening roads on 
which light railways will be laid in the parishes of Edgware, 
Finchley, Friern Barnet, Hendon, Kingsbury, Little Stanmore, 
Southgate, Tottenham, Willesden, and Wood Green. 


Newcastle-on-Tyne.—At the meeting of the City 
Council on the 18th inst. the eetimates for the tramways were con- 
sidered. The estimated expenditure for the year was put down at 
£160,851 as against £41,860 for last year, and the estimated income 
was £167,650. The chairman of the Committee (Mr. Cail) said the 
traffic receipts were estimated at £3,150 per week, or £163,800 per 
year, and they would receive from the Watch Committee for 
lighting £3,000. The working expenses were put down at £93,600. 
The Committee resolved to put down £15,000 for renewals, but they 
had referred it back to the General Purposes Committee, and the 
figures put before that Committee tended to show that that sum 
would not be sufficient, and the General Purposes Committee, on 
behalf of the Tramways Committee, asked the Council and the 
Finance Committee not to deal with the estimated surplus of 
£29,000 until the end of the financial year. This view was opposed, 
and some members suggested tnat the balance should be utilised in 
reducing the rates, after adequate allowance had been made for 
renewals, Sir Charles Hamond moved that the report be sent back 
as he did not want the town to be saddled with a tramway rate. 
Alderman Newton seconded, and Mr. Саі laving assented, the 
estimate was referred back to the Tramway Committee. 


Peterborough.—Another section of the electric tram- 
ways was completed on Saturday when the first car ran through to 
Newark. Mr. G. W. Shackleton, engineer for the permanent way 
and overhead construction, represented the contractors, Messrs. 
J. а. White & Co. 


Surface Contact Tramways.— A paper on this subject 
was read last week at the Midland Institute, Birmingham, before 
the local association of Civil Engineers, by M. Victor Bornand. an 
engineer who until lately was engaged in designing and carrying 
out surface- contact tramway systems in Paris. 


Sydney (N.S.W.).—A daily contemporary, in a summary 
of the report of the New South Wales Railway Commiseioners for 
the quarter ended December 318t last, says that the tramways form 
an important State asset. For the quarter the earnings were 
£190,951, and the expenditure £167,915, showing increases of 
£32,783 and £30,411 respectively over the corresponding period of 
the previous year. The number of passenger journeys was 
33,000,000. The tramways, principally under the electric system, 
aggregate 120 miles, and have proved a great public convenience, 
while entailing no barden on the State. The fares have been made 
low, the desire being to limit the financial return to meeting the 
interest annually due on the cost of construction. 


Wolverhampton.—4A special meeting of the Tramways 
Committee was held on Tuesday for the purpose of considering a 
report presented by the borough electrical engineer (Mr. C. E. Shaw- 
tield) on the working of the Lorain system of electric traction in 
the borough during the last 12 months. The report was a most 
exhaustive and important one. It dealt mainly in facts relating 


to cost of working, wear and tear of equipment, safety, &c.; and it 
was intended as a guide to the Committee and the Council in 


. deciding whether the Lorain system of traction should be adopted 


permanently in the borough. A definite step in this matter must 
be taken by April 17th, and provision is made for the calling in of 
an arbitrator, if necessary. In this connection it may be worth 
while to reproduce here two clauses in the contract of the Cerpora- 
tion with the Lorain Co. which deal with the question of the 
" sena success" of the system. These clauses are as 
ollows :— 


18. In case of any disagreement arising regarding the contract or the meaning 
of the term ** commercial success," all such matters shall be settled by arbi- 
tration, the arbitrators consisting of five members, the first the borough elec- 
trical engineer of Wolverhampton, the second a party chosen by the borough 
electrical engineer, the third a representative of the contractors, the fourth a 
party chosen by the contractors, and the fifth a party nominated by the Board 
of Trade; each member to have equal voting power, and majority vote to be 
accepted by both parties and considered final. In the event of any failure on 
the part of the borough electrical engineer, or on the part of the contractors to 
choose or appoint any member or members of the said arbitrators to be 
appointed by him or them under the provisions thereof for the period of 11 
days after notice requesting such choosing or appointment, shall have been given 
to him or them in writing, then the Board of Trade shall on request of either 
the contractors or Corporation appoint a member or members of said arbitrators 
to fill the vacancy or vacancies caused by such failure, and any member or 
members of said arbitrators so appointed shall have, possess, and be invested 
with all the powers and authority which he or they would have bad possessed 
or been vested with had he or they been chosen or appointed by the person or 
party entitled to appoint him or them in the first instance, and for the purposes 
of this article the representative of the contractors in charge of the work 
unless the contractors shall otherwise order in writing delivered to the 
Corporation shall have power to select and appoint any member or members of 
said arbitrators to be appointed by the contractors and to give and receive any 
notice to be given or received hereunder and to make any request to be made 
hereunder. 

19. In deciding whether the said system as applied to the said tramways is 
or is not a commercial success, the arbitrators shall take into consideration 
the question whether the system is safe and reliable, the consumption of 
electrical energy per car-mile, the cost of working and the cost of maintenance 
on the one hand, and compare that «question and those items with similar 
questions and items in relation to aneicctric tramway worked on the overhead 
trolley system, after inaking equitable allowance for the additional apparatus 
required in the Lorain Steel Co.'s surface contact system, and also making 
equitable allowance for the difference in the cost of operation and main. 
tenance between overhead and surface contact systems, it being understood 
that a surface contact system is more expensive in operation and main- 
tenance than an overhead system: on the other, without regard to whetber or 
not an actual profit shall have been made by the Corporation during the period 
of maintenance, and without regard to interest on capital or sinking fund. 


We understand that from Mr. Shawfield’s report it is estimated 
the 11 miles of single track now equipped with the Lorain system 
costs over £2,000 per year more to work than if the same length 
were equipped with the overhead system ; and that if the entire 
length of line for which tbe Corporation have obtained Parlia- 
mentary powers were worked on the Lorain surface contact system, 
the extra cost would be between £6,000 and £7,000 a year over the 
cost of the overhead system. We understand further that Mr. Shaw- 
field suggested that if the Lorain system be finally adopted, then 
the whole of the covers or surface of the Lorain contact boxes now 
in use should be taken up and replaced by a new surface before the 
Corporation accept responsibility for the working. It is claimed, 
we believe, that a better and more durable cover or surface for the 
boxes bas been recently devised. It shduld be added that the 
Committee deliberated in private. 


TELEGRAPH AND TELEPHONE NOTES. 


Life on Fanning Island.— We have been favoured 
with a copy of the Quecnslander for January 24th, in which 
there appear3 a short description of the Fanning Island station of 
the Pacific cable. A number of photographs are published of views 
of interest on the island, these photographs being taken by the 
Pacific Cable Board's chief electrician, Mr. J. Millward, late of the 
Eastern Telegraph Co. The total area of land is about 16 square 
miles, and the bighest point is about 10 ft. above sea level, but there 
seems to be no fear of danger from tidal waves. Mr. Cuthbert is 
the superintendent at Fanning Island station, and he at present has 
a staff consisting of a clerk in charge, five clerks, two check clerks, 
& mechanician, and a battery man. One point of interest is that 
there are no roads on the island, and our people will have to be 
content with walking round the verandahs as a means of exercise.” 


German Cable to America.— Reuter says that the 
laying of the second German cable from Emden to New York was 
begun on 23rd inst. at Emden. 


Municipal Telephony.—An American opinion on this 
subject appeared in the issue of the Electrical World and Engineer 
which is just to hand. Our contemporary says: — One of the 
papers presented at the recent municipal ownership convention in 
New York City, on the subject of municipal telephony in Great 
Britain, by Mr. A. R. Bennett, betrayed an extraordinary absence 
of financial common sense. And yet the word extraordinary seems 
rather out of place when we consider how common is the tendency 
of advocates and statisticians for municipal ownership to leave 
depreciation out of their estimatee. In speaking of the Glasgow 
system and ite financial year, Mr. Bennett remarks naively :—' No 
depreciation was allowed for, because the system was entirely new.’ 
As if conscious that something ів wrong, he goeson to say that a 
depreciation fund is to be created. The notion here exhibited as 
to the nature of depreciation and the purposes of a depreciation 
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fund does not give much weight to any of Mr. Bennett’s other state- 
ments, which but for it might possibly be entertained with respect 
But it is easy to see how remarkable municipal economies may be 
arrived at by such free treatment of unavoidable items in the cost 
of telephone service. Only a week or two ago we had occasion to 
point out in regard to the electric lighting plant at Detroit that not 
merely did the Commissioners fix a very small rate of depreciation, 
my, З per cent., but they did not take into account the wholesale 
depreciation due to the substitution of new apparatus for old. This 
criticism is just as true of telephone exchanges in large cities, wbich 
sre replaced once or twice in every decade, as in New York, for 
example. Speaking of New York, reminds us that in his reference 
to the sale of the municipal telephone exchange at Tunbridge Wells, 
Mr. Bennett says:—'The transaction has been denounced as the 
first Tammany operation in Great Britain.’ What a funny idea of 
Tammany to foist on pretty, classic little Tunbridge Wells! 'The 
Tammany plan is to municipalise everything, so as to handle more 
public money and dispose of more offices and votes, ‘Prof.’ Frank 
Parsons, in discussing the same subject under the title, * Reasons 
for Public Ownership of the Telephone,’ sees the danger lurking in 
any allusion to Tammany, and argues that if a municipal plant is 
run corruptly, it is, therefore, not under municipal control; while, 
if it is well run, then it really is under municipal control. To 
quote his own words in regard to Philadelphia :—' Public ownership 
of the Government is essential to any real public ownership of 
anything else. We are to]d, for example, that the gas works of 
Philadelphia were allowed to get out of repair under public owner- 
ship. Bat the truth is, that Philadelphia did not have public 
ownership of the gas works any more than Russia has public owner- 
ship of her railways. The essence of ownership is control, and the 
Philadelphia gas works were controlled by the councils, and the 
councils were controlled by the corporations, &c. In other words, 
any municipal plant that fails is not municipally owned; with the 
corollary that ‘city councils’ ready to make vicious deals with cor- 
porations, are angels of light when operating public utilities that 
will yield more to the councillor or aldermen if not sold out. We 
don’t quite follow Mr. Parsons, but still we have long been expect- 
ing an ingenious scheme for dieclaiming municipal failures’ Here 
it is!“ 


Telegraph Cable Imports.—The value of the foreign 
telegraph cables and apparatus imported into this country during 
February Jast is returned at £9,506, as compared with £7,530 in 
January last. 


Telegraph Wire. Export Trade.—So far as the year 
has gone, it bas been a very quiet one as regards the exports of 
telegraph wire and apparatus from this country. The shipments 
during the past month were the smallest for a long time past, 
amounting to only £19,676 as compared with £91,077 in January 
last, and £126,330 in February, 1902. During the two months 
ending with February, the exports have only reached a total of 
£110,753 as compared with £712,615 in the first two months of last 
year. 


Telegraphic Interruptions and Repairs ;— 


А CABLES, INTERRUPTED, REPAIRED, 
Letakia-Cvprus oe ae eo ee ee ee June 20, 1999 ee ee 
Trinidsd-Demerara No. .. S .. Aug. 7, 1000 
Dominiea - Martinique ss #2 eo Мау 7, 1902 
St. Lucia-Martinique .. ЯА js гә .. Мау 7, 1902 
Guadeloupe-Martinique Бөз еа .. Мау 7, 1902 ee 
St. Lucia-St. Vincent ae е ee ae Nov. 18, 1902 ee ee | 
Maninique-Puerto Plata .. July 10, 1902 .. e 


Aug. 4. 1902 "m 
.. Aug. 18, 1902 5% 
.. Oct. 22,1902 „ UN 
.. Jan. 8, 1903 i 


Guantanamo-Mole St. Nicholas 8 ss 
Cayenne-Pinheiros ©» vs os 
Reissi-Issg-Rei»si-Yemani 
3t. Jacques-Haiiphong.. 
Jamaica-Co] 


on .. së .» Dec. 81, 1902 
Paramaribo-Cayenne à .. Feb. 23, 1503 .. e 
Trinidad-Demerara No. 2 Feb. 27, 1903 .. "S 
Zanz:bar-Mombassa ee ec oe March 7, 1903 os 
Myitta-Kanburi .. е 4% .. March 16, 1903 .. 

LANXDLINES :— 


Route to Tientsin and Taku via Helampo .. June 18, 1900 9 
Communication with Honduras -Central America Feb. 26, 19089 vá ^ 


Telegraphists’ Grievances.—The Postmaster-General 
was yesterday afternoon to receive a deputation of members of 
Parliament with regard to the desirability of a new inquiry being 


held into certain matters affecting employés in the postal telegraph 
service, | 


Wireless Telegraphy.—‘ Mr. Marconi's critics assert, 
says the Daily Telegraph, “that power stations such as he has 
established at Poldhu for long-distance communication will of 
necessity play ba voc with wireless telegraphy of the less pretentious 
kind. At the Society of Arts on Monday night, Prof Fleming, F. R. S., 
med with the results of his recent and uncontrolled experiments 
in Cornwall challenged the contention before & large audience. 
He explained that not more tban 100 yards from the great aerial at 

ldhu was a single mast, equipped in the way usual in the caae of 
Atlantic liners. At the Lizard, six miles off, were two receivers, 
the one tuned to the power station and the.other to wbat he would 
call the ship station. His plan of operations was to have messages, 
Which he bad placed in sealed envelopes, and the cbaracter of 
Which was known to no one but bimself, transmitted simultaneously 
two at а time, one from the power station and the other from the 
ship station, There were 16 messages in all, some in cypher, and 
the result of the experiments, which extended over two hours, was 

convince him that the power station and the ship station in no 
Way interfered with each other. Prof. Fleming produced the 


original mestages and ‘tapes,’ and went on to argue that, seeing 
that 25 Atlantic liners were now connected with shore stations, Mr. 
Marconi would hardly set to work to destroy their possibility of 
communication. Discussing various systems of syntonic telegrapby, 
and particularly noting the Anders-Bull selector, as ingeniously 
enabling messages to be read from а mess of waves, if only the 
key was possessed, the lecturer dealt with the influence of the curva- 
ture of the earth. On that subject they had formerly to guess, but 
much had now been learned. Whether they would be able to get 
round to New Zealand he would not, however, venture to predict. 
The problem of whether there were such things as electrical fogs, 
requiring more power to get through them, was also one of the 
questions set before them, while the arrangement of power stations 
was a matter calling for real engineering ability and skill.” 

A meeting of Marconi's Wireless Telegraph Co. is called for 31st 
inst. to sanction an increase in the company’s capital from £200,000 
to £300,000. The called-up capital at preseat amounts to £157,083. 
At the end of the year to September last the debit balance stood at 
£37,947 ; -but, in the circumstances, no one will think less of the 
company's prospects on that account. The proposal to increase the 
capital may be regarded as foreshadowing vigorous developments, 
and is, therefore, of interest to others than shareholders or intend- 
ing subscribers.— Financial News. 

In the House of Commons on Monday, Sir J. Leng asked a 


. question with regard to the fitting of coastguard signal stations with 


wireless telegraphy apparatus, and in reply, Mr. Arnold-Forster said 
that the following stations had been established :—Dover, Culver 
Cliff, Portland, Rame Head, Scillys, and Roches Point. The fol- 
lowing are proposed to be fitted during the next financial year:— 
Bere Island, Spurn Head, Alderney, St. Abb’s Head, St. Aun's Head, 
Languard, Port Patrick, Duncansby Head. As regards commercial 
signalling, it is proposed to carry this out from the stations which 
will be included in the new Lloyd's-Admiralty agreement, which 
are:—Culver Cliff, Scillys, Spurn Head, St. Abb's Head, St. Ann's 
Head, Duncansby Head, and Roches Point. 

The Northern of France Railway Co. bave decided to pnt an 
installation of wireless telegraphy on the Dover and Calais cross- 


Channel steamers ord and Pas de Calais. The land station is tu 


be at the Harbour Station, Calais, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Batley.—April 15th. Eight electrical cars. See Official 
Notices " to-day. 


Belfast.—April 10tu. Water-tube boiler with super- 
heater and mechanical stoker, and superheater for Lancashire boiler. 
See Official Notices March 20th. 


Belgium.—April 11th. Tenders for the Municipal 
Authorities of Liége, for the installation of a complete electric 
lighting plant at the Theatre Royal, Liége. Tenders to L'Annexe 
de l'Hotel de Ville, Liége, whence full particulars may be obtained 
for 30 francs. | 


Bridlington. — April 21st. Two 100-kw. steam. 
dynamos, booster, crane, Lancashire boilers, battery, switchboard, 
mains, piping, street lamps, &c., for the electrio lighting scheme 
Bee “ Official Notices " to-day. 


Bristol.—April 8th. Pumps, exciters, motore, pipework, 


coal conveyor and lamp standards. See Official Notices " March 
20th. 


Burgess Hill.—March 27th. Complete electric light 
installation. See Official Notices“ March 20th. 


e 
Bury.— March 30th. The Electricity Committee invites 
tenders for the following plant:—Section C, boilers and iron- 
work ; Section D, впрегћеаќегв ; Section E, economisers. 


Darlington.—April 18th. Overhead equipment, switch- 
board extension, booster and battery, for the Corporation light rail- 
ways. See “Official Notices” to-day. 


Denmark.— March 31st. Copenhagen Public Lighting 
Department wants tenders for the supply of five water-tube boilera 
of 300 sq. metres heating surface capacity each. Particulars from 
the Copenhagen Belysningsvaesen, Vestre Boulevard, Copenhagen. 


Eccles.—April 18th. Lancashire boiler, engine, alter- 


nator and other plant; also free wiring. See two “ Official Notices 
to-day. 


Edinburgh.—April 6th and 13th. Carbons, also pave- 


ment and road-box frames and covers, &c.. See “ Official Notices 
March 20th. ; 


| Finehley.—April 11th. Piping, switchboard, boosters, 
&c. See ''Official Notices” March 20th, 
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France.—April Ist. Municipal Authorities of Paris; 
installation of & group of boosters at the Halles municipal central 
power station. Particulars from L'Hotel de Ville, Paris. | 


France.—April 7th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 7th for the 
supply of 12 lote of magnetic apparatus, and 28 lots of telephone 
transmitters and receivers. Particulars may be obtained from, and 
tenders are to be sent to, Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, Rue de Grenelle, 103, Paris. 


Fulham.—March 30th. Mains for electric lighting. 
See '' Official Notices " March 13th. 


Gillingham.—March 30th. 500 tons coal, oil, and 
electricity meters. Bee “ Official Notices” March 13th. 


Glasgow, — April 3:d. The May-Oatway Fire 
Appliances, Ltd., are inviting tenders for some installations of their 
tire alarms in Glasgow. See Official Notices to-day. 


Glasgow.—April 7th. Three 6,500-volt three-phase 
induction motors (700 н.р. each) for the electricity department. 
See Official Notices" to-day. 


Huddersfield.—April 16th. ^ Uniform clothing for 
irspectors, motormen and conductors for the Tramways Committee. 
See Official Notices“ to-day. 


Ipswieh.—April 20th. Piping, pumps, &c., for the 
electricity scheme. See Official Notices " to-day. 


Italy.—April 9th. Italian Navy; electrical cables and 
wire of a total va!ue of 300,000 lire (about £12,000), to be delivered 
to the Royal Arsenals at Spezia, Naples, Venice and Taranto. 
Particulars at the office of the Minister of Marine; at the beed- 
quarters of the Controller of Artillery and Arms; and at the 
Directorate-General of Royal Arsenals at Spezia. 


Leek.—April 3rd. Two gas engines, two 60-к\. 
dynamos, cooling tanks, pipes, &c.; stoneware casings, cable work, 
&c. See “Official Notices " March 13th. 


Lowestoft.—April 8th. Dry-back boiler and euper- 
heater, pump and accessories; piping, &c.; condenter, pumps and 
cooling tower; 5C0-Kw. steam dynamo, K.; ; switchboard. See 
“ Official Notices " March 13th. 


Maidenhead.—April 21st. One 200-Kw. steam dynamo, 
and one water-tube boiler. Ses “Official Notices" to-day. 


lighting and organ-blowing 
Church, C.-on-M. See “ Official 


Manchester. — Electric 
arrangements at All Saints’ 
Notices " March 20th. 


Wanchester.—March 28th. Portable combined electric 
light engine and air pump for the Fire Brigade. Particulars, Chief 
Otficer, Fire Brigade. | 


Manchester.—April 16th. Direct current motors for 
the Electricity Committee. See '' Official Notices " to-day. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric ligbtirg license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Sheffield. — March 30th. Cranes, coal shoots, ash 
elevator, constructional steel work, &c., for the new electric power 
station at Nrepsend. Mr. S. E. Fedden, general manager and 
engineer, Bpecifications, &c , £5 returnable, 


Stretford.— March 27th. Switchboards. &c. ; battery, 
bcoster, &c.; motor-generators; meters. See Official Notices” 
March 13th. 


Sunderland.— March 27th. Annual supply of І.К. 
covered cables and stoneware casings; one fuel economiser. See 
„ Official Notices" February 27th. Two Lancashire boilers. See 
" Official Notices " March 6th. 


Trafford Park.—April 10th. The Trafford Power and 
Light Supply (1902), Ltd., wants tenders for a traction switchboard 
and accezscries. See Official Notices“ to-day. 

Walthamstow.—April 4th. Free wiring. See“ Official 
Notices " March 13th. 


Wednesbury.— March 28th. Motor-generators, boosters, 
accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. Вее “ Official Notices " February 27th. 


Wimbledon.—April 6th. 500-Kw. steam alternator, 
water-tube boiler, economiser, feed pump and pipework, and one 
steel or brick chimney shaft. Вее ' Official Notices” March 20th. 


CLOSED. 


Belfast.— The Board of Guardians has accepted the tender 
of the Private Wire Telephone Co., of Belfast (who competed 
for the work with the National Telephone Co.), to provide a 
private exchange system at the Union Workhouse of 18 stations. 
The same company has likewise secured a contract for a private 
excbange installation of 25 stations at the New Royal Victoria 
Hospital, Belfast. 


Blackpool.—A contract has been placed with Messrs. 
Crompton & Co., Ltd., for a'sub-station equipment, consisting of 
automatic reversible booster, motor booster and switchboard, for the 


‘Blackpool, St. Annes aud Lytham tramways. 


Burnley.—The T.C. has accepted the tender of Messrs, 
Siemens Bros. & Co., for the supply of electric cable at £2,680. 


Croydon.—The Board of Guardians has accepted the 
tender of Messrs. Pryke & Palmer for the supply of electrical fittings 
and appliances to the Union Workhouse for the next year. 

The Corporation has accepted the following tenders :— Bergmann 
Electrical Works, motor balancer, £208; Messrs. Drake and 
Gorham, battery board, £176; Messre. Babecck & Wilcex, Ltd, 
boilers, superheaters and mechanical stckers, £4,174; Messrs, 
Easton & Co., separately fixed superheater, £582; Mr. Charles 
Jackson, condenser house; Messrs. Foster Bros., additions to 
electricity works, £1,622 153. 


France.— The French Post and Telegraph Authorities in 
Paris have just given out contracts as follows: — Messrs. Aboilard 
and Co., Paris, 200 kilometres of telephone cable (one pair con- 
ductore), and 12 kilometres ditto (112 pair conductors); La Socicté 
Alsacienne de Construction, of Belfort, 200 kilometres ditto Sh 
pair conductors), and 40 kilometres ditto (28 pair conductors); 
Société Françaite des Cables Telegraphiques, of Lyons, Жа 
metres ditto (7 pair conductors); La Société Industrielle des T«'é- 
phones, of Paris, 80 kilometres (7 pair conductors), 20 kilometres 
ditto (56 pair conductors), snd 36 kilometres ditto (7 pair con- 
ductors; and M. Grammont, of Pont-de-Cheruy, 240 kilometres 
ditto (7 pair conductors). 


Gillingham (Kent). — The tender of Mr. R. D. 
Batcrelor has been accepted by the U.D.C. for deepening the well 
at the electricity works at £825. 


Grantham.—The T.C. having received six tenders for a 
refuse destructor, bas accepted that of Messrs. Manlove, Alliott and 
Со., for one gaaranteed to deal with 14 tons of refuse a day. 


Honley.—In connection with the U.D.C.’s electric light- 
ing undertaking, Mr. A. B. Mountain (electrical engineer for the 
Huddersfield Ccrporation), who has been retained by the U.D C. to 
superintend the scheme, at a special meeting presented a report 
upon the tenders received, &c., and the Council on Monday last 
resolved to accept the following ‘amongst cther tenders’:— Overhead 
wiring, switcbboard and connections, the Alliance Electrical Co ; 
meters, Venner & Co.; gas ergines and dynamos, British Wes'irg- 
house Co. 


Isle of Мап, — Messrs. Henley’s Telegraph Works Co. 
have secured the contract for the supply and laying of high and 
low tension cables, including over 17 miles of extra high tension 
three-phase cable, for the Isle of Man Light Railway. 


London.—Srepxey. The B.C. has accepted an «ffer by 
the New Century Arc Lamp Co, to erect 20 arc Jamps in Burdett 
Road, for the sum of £176 16s. 6d., per set of five lamps. 


Openshaw.—Messrs. Browett, Lindley & Co., Ltd, have 
booked au extension order for one of their new type engines of 
1,0C0-B.P. for coupling direct to a dynamo, for tbe Opeusbaw Works 
of Messrs. Sir W. G. Armstrong, Whitworth & Co. This engine 
will be the sixth which they have installed at these works, the 
powers varying from 150 to 1,500 H. P. 


FORTHCOMING EVENTS. 


Friday, March 27th.—At 8 p.m. Institution of Civil Engineers. 
Students’ Meeting. Tbe Advantages of Motor- 
Driven Printing Machines,“ by J. G. X. D. Morgan. 


Saturday, March 28th.— At 3 p. m. I. E. E. (Students' Section). Visit 
to the General Post Office Telephone Exchange. 


Wednesday, April 18. —Аё 8 p.m. Society of Arts. Application 
of Polyphase Motors to the Electrical Dri of 
Workshops and Factories,” by A. О. Eborall. f. 
John Perry, F. R. S., will preside. 
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Thursday, April 2nd.—At 8.30 p.m. Röntgen Society, 20, Hanover 
Square. J. Н. Gardiner on Some Effects produced 
by Radiations.” 


Friday, April 3rd.—At 9 p.m. Royal Institution. Lord Rayleigh 
on.“ Drops and Surface Tension.“ 


At 7ip.m. Junior Institution of Engineers Westminster 
Palace Hotel. ‘Evaporative Trials of one of the 
Water-tube Boilers for the Chilian Ironclad Libertad,” 
by Н. E. Yarrow; ‘‘Greasy Condensation Water as 
Boiler Feed," by W. Paterson. 


Baturday, April 4th.—At 3 p.m. RoyalInstitution. Lord Rayleigh 
; on Light: Its Origin and Nature." (Lecture VI.) 


NOTES ON THE EARTHING OF DYNAMO- 
ELECTRIC MACHINERY. 


By ARTHUR BLOEMENDAL, E.E., Vienna. 


Тнк fatalities which took place in Fulham at the New 
Year caused a big discussion on the advisability of earthing 
electric conductors. It might be of interest to consider 
this question in general, not only for low-pressure, but also 
for high-pressure installations. 

My personal opinion is that it is hardly advisable to use a 
pressure of more than 200 volts alternating current in the 
case of domestic installations, as the maximum pressure under 
the assumption of a sine curve will then amount to over 280 ; 
in fact, I never employ a higher lamp voltage than 150 volts 
for alternating-current installations. This subject is of 
considerable importance, especially on the Continent, where 
almost all modern central stations for public lighting work 
on the three-phase system. 

It might be objected that by using 200 volts between the 
conductors, the expenditure of secondary copper would be 
minimised. This, however, is not the case—or, at any rate, 
the difference in weight of copper between 200 and 150 volte 
need scarcely be considered. It is simply a matter of correct 
disposal and practical distribution of the sub-stations, in 
order to reduce the weight of copper toa minimum. 

In the majority of cases each consumer wonld have 
his own house transformer, and the question is thus disposed 
of at once. Another method by which the difficulty may 
also be overcome consists in admitting 260 volts between 
the outer conductors of a three-phase system, which would 
give 150 volte between the neutral point and an outer con- 
ductor. The neutral conductor, under these circumstances, 
should be earthed. Apart from the fact that in certain 
cases the introduction of a fourth conductor is unpractical, 
the earthing of a conductor in installations with aerial 
conductors and in localities where frequent and severe 
weather disturbances occur provides a constant source of 
trouble at the transformer, and the safety which may be 
secured as a result of earthing the secondary neutral points is 
more than counter-balanced by the conditions just described. 

In the case of three-wire direct current installations it is, 
of course, necessary to earth the middle condactor for lamp 
pressures of 200—250 volts, which also may be done without 
entailing any risk. 

According to all past experience, for the human body a 
contact with about 300 volts is dangerous in a greater or 
less degree, depending on the circumstances under which & 
contact has occurred, and also on the constitution of the 
individual concerned. It is impossible, therefore, to lay 
down a hard and fast rule that lighting installations with & 
maximum pressure of 250 volts are permissible, seeing that 
this depends more particularly upon local conditions, and, in 
the case of industrial concerns, also upon the kind of 
industry carried on. lt has been found—and a similar 
case was, a few years ago, brought very forcibly under my 
notice—that relatively very low pressures may be dangerous. 

A workman employed in a spirit refinery came in contact 
with a conductor of the electric light installation, and 
received a shock of 90 volts, which caused the death of the 
man. Although this must be considered an abnormal case, 
it should, nevertheless, be kept in mind when planning an 
electrical installation. Examination showed that the indi- 
vidual in question was a decided alcoholist, and, as is well 
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known, the continued consumption of alcohol tends to lower 
the resisting powers of the human body. I hardly think 
this pressure would ever prove fatal to the normal person. 

In the case of installations such as the above, it seems, 
therefore, imperative to fit them up in such a way as to 
exclude the possibitity of accidental contact with any part of 
the electric system, whether it be the conductors or the 
fixtures, and in executing any installation, special attention 
should be given to this point. This rule seems also to be 
capable of application to the Fulham case. 

Much has been written on the protective value of earthing 
for high-pressure systems, and I might here refer to a 

ractice which I have adopted with the United Electric Co., 
td. (Vereinigte Electricitäts Aktiengesellschaft), of Vienna. 

In order to prevent any fatal interference with high- 
pressure machinery and apparatus, two methods may be 
recommended, either the employment of complete insulation 
from earth, or earthing the parte which do not carry current. 
The latter method is to be preferred, as by a conscientious 
and practical application it ensures absolute safety and 
excludes any danger from handling the apparatus. 

The high-pressure machines are surrounded with sheet- 
metal flooring, which again is connected with earth. The 
earthing-cable is carried round the sheeting one or two inches 
from the outer edge, thus forming a complete framework for 
the machine ; only then is the earthing cable connected with 
the earth plate. 

When working with or near the machine under pressure, 
the workman treads on the metal flooring, which must 
have the same potential as the skeleton of the machine itself. 
Naturally, the metal flooring must be so large that a contact 
with the machine is only possible while standing on the 
metal. This is important, as there may be a. potential 
difference between the flooring of the machine shop and the 
metal sheeting, a fact which I have proved by actual tests. 
This should also be considered when making switchboards 
for high-tension installations. The United Electric Com- 
pany, Limited (Vereinigte Electricitäts Aktiengesellschaft), 
make their high-pressure switchboards so that only low 
pressures are present on the front of the marble, and the 
whole of the instruments, such as ampere, volt and watt- 
meters, are provided with reduction trarsformers, which are 
arranged in an iron frame, at least 1°5 m. to the back of the 
marble partition. On this iron frame are also arranged the 
switches and safety accessories, and the switches are operated 
through levers. The handles of the high-pressure switches 
are earthed, while the switchboard itself is usually placed on 
an iron platform also connected with the earth. It is thus 
out of the question that the switchboard attendant can ever 
receive а fatal shock through contact with the high-pressure 
switches, | 

In а country like Austria, in whose Alpine districts huge 
water-powers are available, the so-called overland central 
Station is of general occurrence, and the current is usually 
conducted by means of overhead wires to the separate com- 
munities in order to serve for lighting and power purposes. 
At the place of consumption itself the high pressure current 
is transformed into one of lower pressure; usually at the 
places in question iron derricks are erected, the lower parts 
of which are formed into small transformer houses. ‘Thus 
the high-pressure conductor is led within the iron structure 
on the masts down to the transformer by means of insulated 
wires, Now, it has frequently been shown that pressure 
differences exist between the transformer house and the 
surrounding ground which constitute a danger to persons 
that happen to touch the house in question. 

This objectionable feature is overcome by placing, as in 
the case of the machines above described, round the trans- 
former house an iron plate, which, first, is earthed ; and, 
secondly, electrically connected with the house itself. As a 
result of this, no potential difference can exist between the 
surrounding ground and the metal framework of the trans- 
former house, and, consequently, there is no danger to 
passers-by. The meta! flooring round the transformer 
house is covered over with earth. These methods are cer- 
tainly preferable to that of insulating, as the maintenance 
of an absolute insulation is almost impossible, and a test of 
the excellence of the insulation appears to be surrounded 
with great difficulties, whereas it is always easy to ensure a 
good earthing. 
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NOTES. 


Power Stations and Our Coal Supplies. — The 
Royal Commission on Coal Supplies met again on Thursday last 
week at Westminster, and took furtherevidence. We learn from the 
Times report that Mr. W. J. Croesley, of Crossley Bros., Manchester, 
gave evidence as to the construction and use of gas engines and the 
fuel economy effected by such use, both as regards the quality and 
quantity of the coal consumed. Не said the gas engine could work 
with balf the coal used by the best modern steam engines. Mr. C. 
Dellwik described the Dellwik process for manufacturing water gas, 
the composition of water раз, and the economies which may be 
anticipated from its use. Dr. E. Hopkinson, of Messrs. Mather and 
Platt, Mancbester, iu discussing the use of steam and gas engines 
for driving dynamos, said there would be a great development of 
power stations for the supply of motive power to both large and 
small users, and a great increase in the motor load of existing 
electric lighting stations. These power stations (unless the energy 
were primarily required for heating purposes) would be electric, on 
account of tbe much greater convenience and less first cost to the 
user of electric motors as compared with small gas engines. The 
electric generators would be driven by gas engines worked with pro- 
ducer gas, not 80 much on account of inherently greater theoretic 
efficiency of the system, when working under full load test con- 
ditions, as on account of the much smaller effect of the fractional 
load factor and the financial saving owipg to tbe use of lower priced 
coals and the economy realised from the recovery of the ammonia, 
and, finally, the actual saving of fuel by the use of gas plant would 
be about 56 per cent. as compared with steam plant. 


Metric System.—The Decimal Association has issued 
papers showing the position of the movement up to date, and 
appealing for support. In a pamphlet setting forth the weighty 
reasons why the metric system should be made compulsory through- 
out tbe Empire, the growth of public opinion is clearly shown. We 
notice that the kilogram is called the kilo ; " this appears to us to 
be a great mistake, seeing that the word is a pretix common to 
geveral units of measurement,'and it migbt just as well be applied 
to kilometres or other units, with inevitable confusion. Further, 
many will object to the introduction of the Americanisms '' meter," 
“liter.” However, there is no strong reason why we should follow 
the French in this matter, and by adopting this spelling—if the 
influence of the Association and other agencies could bring it about 
—we should be in line with both Germany and America. The 
extracts given from British Consular reports form striking evidence 
of the handicap under which we compete with other manufacturing 
vations. By the way, we think that while the Standardisation 
Committees are at work,they ought to draw up complete sets of 
standards in metric measurements, corresponding with those 
which tbey are preparing in English units. What a pity it is that 
the latter could not be dispensed with altogether ! 


Workhouse Iustallation.— After long years of con- 
sideration (for the gentlemen who preside over the destinies of the 
Fulham Workhouse appear to be unanimous in declaring that 
they never do anything in a hurry), the Guardians have completed 
an electrical installation of sone 2,100 glow lamps and two arc 
lamps. It must have been painful for such obviously con- 
siderate gentlemen to refrain for such a lengthy period from 
adopting what they evidently consider as an essential to the 
health and happiness — nay, even to the prolongation of the lives of 
tbe inmates of this institution. Of course, we may be eure that 
“no ordinary or monetary consideration” can have contributed 
to their tardy decision. The plant consists of two generating 
sets, each comprising an Allen compound high-speed engine coupled 
to a Greenwood & Ratley multipolar dynamo and booster in tandem, 
and running at 500 revolutions per minute. The dynamos bave an 
output of 250 amperes at 210 volts, and the boosters 90 amperes at 
90 volts. The switchboard was constructed by the Consolidated 
Telephone Со., and the wiring throughout the building was carried 
out by Messrs. Roger Dawson, Ltd. A battery of 110 Hart cells is 
provided for light load. Steam at 65 lbs. pressure is obtained from 
the existing range of boilers, and is exhausted through a Boby feed- 
water heater. The engine house is lined throughout with white 
glazed bricks, and presents a neat and cleanly appearance. It is 
anticipated that 70,000 unita will be utilised for lightiog per annum, 
and the working expenses are estimated at 2d. per unit, or, including 
interest and sinking fund, at under 414. per unit. Tne capital cost 
of the installation amounted to £6,300, and the annual cost is 
calculated at £1,£00, compared with £1,100 for gas at the present 
time. The work has been carried out to the designs and under the 
superintendence of Mr. F. Hastings Medhurst, consulting engineer. 


The Auer von Welsbach Osmium Lamp. — The much- 
talked-of Auer von Welsbach osmium lamp is, after many delays, 
at last being placed upon the market by the Germau Gasglühlicht 
Aktiengesellschaft, aud the following details concerning its con- 
struction and efficieucy are taken from a circular issued by that 
firm. The lamp is being made in the following sizes :—16-volt 
lamps, of 10 and 16-c P.; 25-volt lamps, of 16 and 25-c P ; 30-volt 
lamps, of 25-cp.; aud 32—41-volt lamps, of 25 to 32-с.р. It is 
thus necessary for four or more of these lamps to be worked in 
series when connected with а 100 —120-volt circuit. The efficiency 
of all the different sizes of osmium lamp is stated t) be the same 
15 watts per oaudle, a marked improvement upon the 34 to 44 watts 
required by the ordinary glow lamp. With tho latter type of lamp 


however, efficiency and life аге in inverse ratio, and the lamp con- 
suming 34 watts per candle bas under normal conditions a life of 
not more than 600 working hours. The life of the osmium lamp is 
given in the circular referred to as 500 working hours; this 
corresponds to tbat of the ordinary high-efficiency 100-volt 
glow lamp. The lifa limit in the case of the osmium lamp 
is reached suddenly by the burning through of the filament—an 
advantage, since continued working of & non-efficient Jamp is thus 
rendered impossible. The cost of the osmium lamp in Herlin is 
5'5 marks (5s. 9d.), of which total cost 75 pfg. (94d.) can be 
repaid by the company when all the fragments of the osmium 
filaments are returned by the user of the lamp within 18 months of 
its purchase. The actual cost is thus 4°75 marks (4s. 1114.) per 
lamp, which is five times that of the ordinary glow lamp, 
but as more experience is gained in the manufacture, and 
as & more plentiful supply of the osmium-holding earths becomes 
available, a considerable reduction in the cost price of the lamp is 
likely to occur. Comparing the costs for running lamps of equal 
сапа] power, we have the following figuree:—Glow lamp, 16-c.»., 
X 3°5 = 56 watts; osmium lamp, 16 с.р. x 1:5 = 24'0 watts. For 
a year f 1,000 wcrking hours two lamps of each type would be 
required, and even at the present price of the osmium lamp, the 
saving in cost of energy would more tban balance the iacreased 
first cost of the lamp. 


At 6d. At 5d. At 4d. Renewals. 
16-с.р. glow lam p- 56 units per annum 988. 233. 188.834. 23. 
„ ostium lamp—24 „ » 128. 103. 8s. lua. 
Baving of osmium lamp per annum .. As. 58. 28. Sid. 


The advantage on the side of the osmium lamp, of course, 
increases with increased cost of electrical energy, and is greater in 
Berlin, where the average charge is 55 pfg. per Kw.-hour (7d. per 
unit) than in Vienna, where the Kw -hour costs only 45 heller 
(54d.). It is interesting to work out the cost of electricity, at which 
the advantage on the side of the osmium lamp, as regards the total 
annual running costs, disappears. This appears to be 3d. per unit 
for lamps of 16 candles and 1,000 working hours. The pure white 
light of the osmium lamp, its low heat radiation, and its slight 
susceptibility to variations in E.M.F., are advantages which, added 
to ite high efficiency, go fat to outweigh the disadvantages attach- 
ing to its higher first cost, the necessity for connecting a number of 
lamps io series, and finally the vertical position which is required 
in order to keep the filament in position when heated. Ав the 
osmium lamps are reduced in selling price, a wide field of use may 
be predicted for them. 


The Ventilation of Engineering Shops, &c.—The 
Government report upon the ventilation of factories and work- 
shops, to which we referred recently, contains a voluminous 
appendix of 17 tables relating to the size, number of occupants, and 
composition ofthe air in factories belonging to different trades; 
but it does not make any special mention of the electrical industry. 
Table K, however, in that appendix deals with the engineering and 
metal trades, and reproduces details of 20 testa, which show how 
little bearing upon purity of atmosphere a minimum air space per 
occupant really hae. For instance, a badly ventilated first fl-or 
engineering shop in which the atmosphere was not contaminated 
from below was 12 ft. high, contained 50 men, and had an air 
epace of 1,212 cb. ft. per head. It was fitted with gable windows 
and ridge ventilators, all closed, and the stairs were shut off. In 
daylight the least crowded portion of the room gave 133 parts of 
carboa dioxide per 10,000, and the most crowded portion 13' parts. 
When 55 gas jets were all alight, the carbon dioxide rose to 24:4 
parte. In a long narrow first-floor electric fittings shop, which 
was fitted with one 42-in. Blackman fan at one end, 15 sash 
windows, 5 skylights (3 x 2 ft.), 20 air-bricks, and eeveral Tobin 
tubes, the height was 10 ft., the number of occupants 300, the 
ground space 15:5 tq. ft., and the cubic space 155`4 cb. ft. per head: 
yet the air only contained 8:2 parts of carbon dioxide, although 
19 gas jets were used. Here the air would have undoubtedly 
been very bad but for the unusually large amount of 
mechanical and natural ventilation. Au interesting example 
of the “ventilation” of a room with previously fouled air is 
given in the case of a fourth- floor (top) L-shaped brass- 
finishing room, 85 ft. high, containing 24 men and 329 cb. ft. 
per head. This room had several windows closed, one skylight 
open, and two air grids in the floor from the room below. The 
room contained 15:5 parts of carbon dioxide at noon on a January 
day; but the air entering through the grids contained 12 8 volumes 
of carbon dioxide. Only two rooms mentioned in Table K were 
provided with electric light. These were cartridge-making rooms. 
One of these was 16 ft. high, contained 130 men, and 1,686 cb. ft. 
of space per head; it had large side windows and a doorway all 
open, and at 4.20 p.m. the air showed 3:2 parts of carbon dioxide— 
the same as outside. The other room contained ridge ventilators 
and skylights, mostly open, 226 men, aa air space of 1,176 cb. ft. 
per head, and was found to give 50 parts of carbon dioxide at 
4.20 p.m. on a January day. The worst place of its kind visited 
during tbe inquiry " was a provincial tailoring shop, containing five 
occupants, and au air space of 314 cb. ft. per head, with no ventila- 
tion except a fire burning; this contained 53'2 parts of carbon 
dioxide at 7.30 p.m, when four large gas jets were alight; while 
in à cotton spinning works, third-tloor room, “little end," with 
‘nine people aud 10,169 cb. ft. of air per head, 32 gas jets and an are 
light, 55 6 parts were found In a cotton weaving shed, 12 ft. high, 
with 240 persons, and 1,620 cb. ft. per head, where the roof was 
almost air-tigbt, carrying an asphalted water tank, the carbon 
dioxide rose from 232 parts iu daylight at 2.35 p.m. to 33:0 parta at 
5.30 p.m. when 295 gas jeta were in use. 
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The Tobiansky Accumulator.— The special feature of 
the accumulator invented by M. Tobiansky, of Brossels, is that it 
has plates of the Faure type wound in a spiral as in the Planté 
system. This arrangement gives a considerable capacity in a small 
bulk. The details of this curious accumulator are shown in the 
figure. The electrodes are formed of metal lattioe work covered 
with active material; the ribbons thus formed are insulated from 


one another by a fabric of spongy texture not affected by sulphuric 
acid. The system, according to the inventor, has the merit of 
possessing great capacity with little bulk. Thus elementa weighing 
4 to 5 kg. have a capacity of 120 to 150 ampere-bours, and at the 
same time dimensions of 10 x 15 x 16 em. The efficiency, of 
course, is stated to be such as bas never been attained by previous 
types. According to M. Tobiansky, this new accumulator would be 


the ideal type for the propulsion of ships, submarines and balloons,. 


and of trains, tramcars, motor-cars, &c. 


Yorkshire College Engineering Society. — At a 
meeting of the society on Monday, March 9th, 1903, Mr. R. J. J. 
Sloan, B.Bc., a former engineering student of the college, gave some 
experiences of a 12 months’ stay in America, in which time he 
had visited and worked in a number of engineering shops. He had 
come to the.conclusion that although America was ahead in some 
respects, it was overrated by some English newspapers, and by 
Americans themselves. The soft nature of American cast-iron 
favoured the use of labour-saving machinery, but nearly all their 
tool steel came from Sheffield. The hours of labour are longer than 
in England, and more work is obtained from the men. He 
considered, however, that the English mechanic, if trained in 
American methods, is quite capable of holding his own, and he had 
noticed that many positions of responsibility are held by Britishers. 
The boasted independence of American working men seemed con- 
spicuous by its absence. National jealousy and distrust militates 
against trade unioniem in the Eastern States, but it is fairly strong 
towards the West. Тһе lecturer described a very accurate method 
of cost and store keepiug employed in some shops, and compared in 
detail a number of American and English machines. He advised 
young engineers to pay a visit to the States. Prof. Goodman in the 
course of a discussion which followed, pointed out that England 
bad made great progress during the last five years, and was keep- 
ing abreast of the times. 


Personal.—We understand that Mr. Henry M. Hobart, 
after a temporary sojourn in Berlin, has now taken offices at 
Oswaldestre House, Norfolk Street, Strand, London, W.C., where 
he will practice as consulting engineer. Mr. Hobart is well kuown 
to electrical engineers both in the United States and in this country ; 
for some years he was in charge of the dynamo designing of the 
B. T. H. Co., and it was under his supervision that the whole of the 
electrical plant on the Central London Railway was installed. Mr. 
Hobart was associated with Mr. H. F. Parshall in the writing of 
" Armature Windings” and ‘Electric Generators,” which bave 
taken their places as works of the highest authority and value in 
the design of dynamos, alternators and rotary converters; besides 
this, Mr. Hobart bas frequently contributed important articles to 
the technical Press, including our own columns. We cordially 
welcome Mr. Hobart as a permanent resident among us, and we trust 
tbat a prosperous future lies before him. 

On March 23rd the King held at Buckingham Palace an Investi- 
ture of tbe Imperial Service Order, and the following were among 
those whom his Majesty invested with the Insignia of the Order:— 

Mr. Henry Davies, General Post Office. 

Mr. Thomas Mason, General Post Office. 

Mr. Walter Nops, General Post Office. 

Mr. William 8. Rushton, General Post Office. 

Mr. David H. Somerville, General Post Office. 

Mr, Edwin Winter, General Post Office, assistant solicitor. 

Mr. Edwin Yeld, General Post Office. 

Miss Constance Smith, General Post Office. 

The British Australasian says that Mr. J. H. D. Brearley, B. Sc., 
R. E., M. I. E. E., hae resigned bis position as assistant electrical engi- 
aeer to the New South Wales Government railways aud tramways, 
with a view to joining the scientific staff of Messrs. Noyes Bros., of 
Sydney, Melbourne, Dunedin and Adelaide. He will shortly pro- 
ceed to Dunedin as principal aesistant engineer in connection with 
the construction of an electric tramway aystem in that city. 

On Friday last at the Midland Hotel, Derby, Mr. W. E. Langdon, 
who recently resigned the position of superintendent of the elec- 
frical department of the Midland Railway Co, at Derby, was 

ted by his late colleagues and the staff of the department with 
a silver rose bowl and two silver fruit dishes (120 ozs.), also a silv« т 
tea and coffee service and salver (Georgian pattern) woighing 220 


ozs, The proceedings! were" of a‘ very foordial} character, and 
some very high compliments were paid to, Mr, iLangdon and; his 
work. 

Prof. J. A. Ewing is announced for the appointment of the new 
Director of Naval Hducution. 

On 19th inst. Mr. W. Massey, who has left the British Insulated 
and Helsby Cables, Ltd., to take up his new duties with the 
Willesden Council, was presented with a gold chain, seal and 
sovereign purse, also oak smoker’s cabinet, &c., by his colleagues 
and the employés on the Willesden Council and Metropolitan 
Supply Co.'s contracts of the B.I. & H.C., Ltd. The presentation 
took place at a smoking conoert held at William the Fourth“ 
Hotel, Harrow Road, W. 


The Association of Engineers-in-Charge. — The 
eighth annual dinner of the above Association was held on Saturday 
last at the Restaurant Frascati, and was iu every way a great 
success. Upwards of 220 were present, of whom about half were 
visitors. The function was presided over by Mr. W. C. Clifford 
Smith, M.LC.E., engineer to the L.C.C. Asylums Committee, 
and vice-president of the Association, and among others present 
were Mesars. J. Patten Barber, M.I.C.E., Pres. Soc. of Engineers; E. 
White, L.C.C, M.A.B., president of the Association; W. T. 
Hatch, A.M.I.C.E., M.I.M.E.; N. W. Hubbard; James Swinburne, 
Pres. Inst. E. E.; John Baley; and J. T. Belby. 

The toast “Tbe Association" was proposed by Mr. J. Patten 
Barber, who said that there were three classes of people that 
the world could wellspare, viz, those who were too old to learn, 
those who were too lazy to learn, and those who oonsidered they 
bad nothing to learn. The Association of Engineers-in-Charge did 
not consist of men of this stamp, but of practical engineers ever 
ready to learn anything which would make for efüciency. To 
the true engineer his engine was almost a living thing; he 
certainly held conversation with it, pe when things went 
wrong, and as showing the high place it held in his affections, he 
invariably referred to it as “ she.” 

In replying, Mr. E. White (the president) contrasted the con- 
ditions of to-day with those obtaining 25 years ago. Then the 
engineer had very little todo, but now he was in almost every public 
department the all-important official. He struck a responsive note 
when he said that the remuneration of the engineer-in-charge had 
not increased proportionately with his responsibilities, but this was 
a state of things he was doing his beet to remedy. 

In a humorous speech Mr. Baley proposed the health of the 
chairman, who he prophesied would be promoted by his Com- 
mittee to the position of Rear-Admiral of the Thames Fleet. The 
chairman retorted that, although his Committee had to deal: with 
the insane, they themselves were very far from being so insane as 
this prophecy implied. 

Mr. Buley, among other pithy remarks, gave a new rendering of 
the old saw, " Take care of the penoe, and the pounds will take 
care of themselves." This, he said, had a broader meaning thau 
was supposed ; it did not mean literally pennies and pounds, but 
when applied to engineering it meant, Take care of the details, 
and the results will take care of themselves." 

In replying for 50 per cent. of the visitors to the toast proposed 
by Mr. Ardley, Chairman of the Association, Mr. Swinburne's jokes 
were direoted against consulting engineers in general, and himself 
iu particular. The County Council once discussed whether or not 
ќо engage a consulting engineer to design an electric lighting 
scheme, but someone objected that it would cost 3s. 9d. However, 
Mr. Swinburne was called in, and drew up the scheme; and having 
got it, the members of the Council said, Now we know what to 
avoid," and carried out the work themselves, carefully avoiding 
everything Mr. Bwinburne had proposed. [But we hope he got 
his Зв. 9d. —E s. E. R.] 

Mr. W. H. Booth replied for the rest of the visitors. A very 
pleasing musical programme was given during the evening. 


Wood v. Greville.—With reference to the brief report 
of this case which appeared in our last issue, we find that the 
plaintiff is a contracting electrical engineer solely, not as there 
described. The defendant, we understand, is a solicitor and elec- 
trical engineer, occupying offices in premises owned by Messrs. 
Buchanan, in Holborn, which plaintiff had wired. The alleged 
libel was contained in a letter sent by defendant to the owner of 
the premises, wherein it was stated that a representative of the 
electric supply company condemned the work in his offices as 
unsafe, and had disconnected the circuit and informed him that he 
could not pass the wiring, which was so badly done as actually to 
be & source of oonsiderable danger to the building, and that he was 
not surprised to find the whole installation condemned. We are 
informed tbat the reason of the Bupply Company disconnecting 
defendant's lighting wasdue to the connections to the same, which had 
not been carried out by plaintiff, not being in accordance with the 
company's rules; and, furthermore, they had no occasion to con- 
demn the work done by Mr. Wood. Plaintiff having given evidence, 
his Lordship remarked, without hearing any evidence on de- 
fendant's part, that this was а case for settlement, and ultimately 
counsel for the defendant unreservedly withdrew all the charges 
made against plaintiff, and agreed to pay taxed coste of the action. 
Tbe Lord Chief Justice thought defendant ought to pay the costs of 
the action, and certified for a special jury. 


The Italian Tour of the I.E. E.— There is every pros- 
pect of the tour in Northern Italy 77 0 a decided success. We 
learn that the party wil] number in all 140, of whom 25 or 30 
are ladies. | 


584 


THE ELECTRICAL REVIEW. 


Vol. 52. No. 1,322, Manon 27, 1903. 


Calcium Carbide Litigation Again.—On February 
20th last an application was made to the Court of Appeal, consist- 
ing of the Master of the Rolls.and Lords Justices Romer and 
Cozens-Hardy, by Mr. Colefax, in the matter of two appeals from 
& decision of Mr. Justice Buckley; these being the cases ef the 
Acetylene Illuminating Co., Ltd., and another versus the Giffre 
Electro-Chemical and Power Co., Ltd., and others, and the same 
versus Thorn & Hoddle Acetylene Co., Ltd., and another. The 
former of the defendants mentioned were proceeded against for 
infringement of the Willson calcium carbide patents, and the latter 
` for dealing in the alleged infringing carbide. Being, however, 
parallel actions with tbat brought by the Acetylene Illuminating 
Co. against the United Alkali Co., which was dismissed both by Mr. 
Justice Buckley and by the Court of Appeal, the application made 
to the Court of Appeal was for the diemissal, with costs, of these 
actions by consent. Counsel went on to stats that another action 
which raised exactly the same point, and in which an appeal was 
disposed of by the Court of Appeal last term, was going to the 
House of Lords.” By this periphrasis we gather that the main 
action brought by the Acetylene Illuminating Co. against the United 
Alkali Co., which involves the validity of the Willson carbide 
patents in Great Britain, is going to be tried a third time. 
For various reasons we cannot help regretting that the owners 
of Willson’s English patent are not content with two 
adverse decisions, but intend to tempt fate a third time. 
It is notorious that the calcium carbide market is always in а very 
unsettled condition; sometimes there is a plethora, and some- 
times practically a famine in the material, and generally there 
is considerable difficulty in making the manufacture remunera- 
tive. It would certainly appear that there should be more advan- 
tage to be derived from spending money on experiments to improve 


the efficiency of the manufacturing process, on attempts to popu- . 


larise the use of acetylene in country districts not provided with 
electricity or coal gas, aed on а search after new employments for 
carbide, than on lawyers' fees. Moreover, the patent in question 
dates from the autumn of 1894; and in view of the enormous 
amount of arrears of work waiting for the leisurely attention of the 
House of Lords, the electrical manufacture of calcium carbide will 
almost become free to everybody by mere efflux of time before the 
patent bas its legal value finally decided upon. It is interesting to 
note that in Germany, where there are no good carbide patente, but 
where the manufacturers have combined into a syndicate, the con- 
sumers appear to be fairly happy in a trustwortby supply of uni- 
form material at a price which enables them to work their installa- 
tions successfully ; but in France, where the process is monopolised, 
or permitted only under license, the price and quality of the sub- 
stance and the makers’ commercial methods have brought the 
customers to a high state of irritation. 


A Trolley Short.—The accompanying illustration shows 
the remarkable results of a bad short on the overhead gear at 
Halifax, with solid insulation. The molten iron from the bracket 


ЕРЕЕСТ, OFISHORT(ON;OVERHEAD WORK. 
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arm and hanger has partly filled the bottom of the gap in the arm. 
We are indebted for the original photograph to Mr. L. E. Harvey, 
superintendent of overhead construction, Halifax. 


Calcium 'Carbide: in Germany.—4According to the 
official figures which have recently been published, the amount of 
calcium carbide imported into the German Empire during the nine 
months January — September, 1902, was 7,245 8 metric tons, in com- 
parison with 5,906 tons for the corresponding period of 1901. The 
exports of carbide for the nine months of 1902, reached only 717 
tons as against 177:7 tons in the first three quarters of 1901. The total 
importation for 1901 amounted to about 9,526 metric tons, so that 
on a similar computationithat for 1902 should be some 11,690 tons. 


This figure very probably represents with some accuracy the 
quantity of calcium carbide actually consumed iu Germany; 
because the bulk of the carbide factories controlled by German 
capital lie outside the boundaries of the country; and the amount 
of carbide manufactured in the works situated within the Empire 
may be set off against the quantity of geographically foreign 
material again exported. 


Block Signalling by Telephone.—The system’ of 
signalling described inthe Erro. Rev. of February 27, says a corre- 
spondent, is surely the least acceptable of all the systems which have 
been brought forward of late years in order to reduce the possi- 
bility of collision between trains to a minimum." The description 
available is too meagre to admit of consideration of the technical 
aspects of the apparatus as & whole, but a telephone seems a most 
unpromising instrument to employ upon an engine (guards do not 
count in the least degree in respect of the control of a train), and 
there would appear to be reason for the distrust expressed by those 
who attended the trial on account of the apparent delicacy of 
several of the principal organs” of the apparatus. In the normal 
operation of the telephone, the forces actuating the apparatus are very 
small, and it owes ite use to its ability to respond fo finely graded 
differences in the forces applied. What then is likely to be the cor.- 
dition of operation on an engine travelling at a high rate of sneed, 
where vibratory forces, many thousand times greater than those re- 
ferred to, are in constant operation ? These forces act not only on the 
sense of hearing of those on the engine, but they will also act 
directly on the telephone equipment by reason of its design. Of 
course, it is said that the telephones are of a ' modified" character, 
but if they are available for conversation the modification cannot 
be of a very radical character. It is possible, also, that there may 
be reason for the use of the word “communicate” in one 
part of-the description, and the word “conversation” in 
another part. Communication does not necessarily mean 
conversation, and the communications, when running in a eection, 
may be by a pre-arranged code. The mechanical arrangements for 
establishing connection between the travelling train and the sec- 
tion ends seem to be unique, but the difficulties in maintaining 
connection by such means would be almost insuperable for fast 
traffic. The effect of the sag of the wire upon the trailing shce or 
trolley when the latter is travelling at, say, 60 miles an hour, would 
be very great, and probably the only points at wbich connection 
would be made would be at the points of support of the wire. It 
would, moreover, be impossible to make & wire such as referred to, 
and supported as described, conform to the curves which are met 
‘with, and the effects due to the numerous and abrupt changes of 
direction experienced by the shoe at high speeds would be very 
great. Many interruptions in the continuity of the wire would 
aleo necessarily exist at crossings, points, &c., and the trolley or 
shoe would necessarily have to pick up these accurately at each 
place. 

A good deal seems to be made of the arrangement for ringing 
alarm bells on the engines when the trains are on the same section 
at the same time. The ultimate object of the block system. how- 
ever, is to prevent two trains ever getting on to the same eection. 
In this case the alarm is not given until the rule has been broken, 
and the mere ringing of the bells will] not indicate to the drivers 
the relative positions of the trains. Fast trains require several 
hundred yards in which to come toa comfortable stop, and if the first 
train is only a comparatively short distance in the section, the second 
may not have time to pull up and start the conversation which 
shall decide the course to be pursued.” The principle underlying 
the use of such apparatus as the sole means of conveying informa- 
tion respecting the condition of sections to the drivers of trains 
approaching or running over them seems a throw- back to first 
practice, and decidedly mischievous. No responsible officer could 
recommend the consideration of such a method for a moment. The 
various functions of the ordinary signals, the methods of operation, 
and the checks which experience has shown to be necessary, have 
been given too often in these columns to need recapitulation now. 
The running of traffic by verbal orders was long ago abandoned as 
unsafe—at least, in this coantry—owing to the difficalty of ensuring 
the carrying-out of the orders, assuming them to be fully under- 
stood. In this case verba! orders are given and received under 
conditions which are not conducive to accuracy of interpretation ; 
there is no means of ensuring the orders being carried out, and 
there is no record or reminder of the conditions obtaining at 
any time. 


The Henry A. Rowland Memorial Library.—A 
permanent memorial of the late Prof. Rowland is to be established, 
and it is to be one which shall at the same time promote tae 
efficiency of the Physical Laboratory of the Johns Hopkins Uni- 
versity. One of ita former students has given a generous con- 
tribution with which to found a special collection of books, 
pamphlets and other publications in the field of radiation and 
spectroscopy. This is to be called the “Henry A. Rowland 
Memorial Library," and is to be placed in the Physical Laboratorv 
of the University. Mr. Joseph 8. Ames, director of the Physical 
Laboratory at Baltimore, is endeavouring to obtain the co-operation 
of observatories, laboratories and investigators so as to make the 
collection as complete as possible. 


William Gilbert.— The Royal Geographical Society 
devoted its meeting on Monday to the commemoration of the great 
geographical and exploring enterprises of the reign of Queen 
Elizabeth, in connection with the tercentenary of her death. In 
the course of the proceedings Prof. Silvanus Thompson read a paper 
on “ William Gilbert and Terrestrial Magnetism.” 
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X Royal Society.—Among the papers down to be read 


yesterday were the following :— 


„The Electrical Conductivity imparted to a Vacuum by Hot Conductors,” by 
О. W. Richardson. Communicated by Prof. J. J. Thomson, F. R. S. 

“On a New Series of Lines in the Spectrum of Magnesium," by A. Fowler, 
Communicated by Prof. H. L. Callendar, F.R.8. А 


For Sale.—The Bexhill Corporation is offering 16 tons 
of old battery lead plates and glass boxes for sale. See our adver- 
tisement pages to-day. 


The Carmont Centre-Steering Motor Vehicle.— 
Through the invitation of the Centre-Steering Traction Co., 
Ltd., of 47, Moorgate Street, E. C., we were on Wednesday 
enabled -to witness a trial of one of the above vehicles at 
Hampton Court. The system consists in attaching an ordinary 
four-wheel tractor driven by steam, petrol or electricity to any 
existing omnibus or four-wheeled vehicle by removing the 
front wheels of the vehicle and substituting for them the 
rcar wheels of the tractor (an operation which took about three 
minutes in the case of the omnibus used in the trial). The trane- 
formed (and now six-wheeled) vehicle is steered by the hind wheels 
of the tractor, which it is claimed gives most perfect results, cor- 
recting uosteadiness and the usual wobbling. Considering its 


'" somewhat ungainly appearance, which is apt to impress one at 


first sight —the vehicle certainly proved well able to turn round in 
its own length, and in other respects to be easily controlled. It has, 
moreover, the additional advantages that it enables the existing 
rolling stock to ba utilised without farther expense, a most impor- 
tant item for omnibus companies and large vehicle owners; further, 
all dead weight, oscillation, vibration, hcat, smell, &c., are detached 
from the carrying vehicle, and the expensive luxury of rubber tires 
із dispensed with. The tractor on view was steam driven, weighing 
some 24 tons charged, and capable of travelling an average distance 
of 30 miles at speeds up to 15 miles per hour. Steam is generated 
ina novel form of water-tube boiler (Carmont’s patent) at 250 lbs. 
pressure; the furnace is situated within a feed-heating coil, and 
1he disposition of the water tubes is such that the gases of combustion 
circulate up and down the outside of three rowa of tubes on either 
side of the furna:e; and in addition to utilising to the full extent 
the heat generated, the boiler is for all practical purposes smokeless. 
A vertical compound reversing ' marine type" engine capable of 
developing 35 н.р., drives through chains on either side on to the 
front or driving wheels; the exhaust steam is condensed in a 
radiator or air-condenser fitted in the front of the tractor, the 
resultant water being led into the feed tank. A feed pump and 
injector for boiler feeding is provided. A wire-rope steering gear 
and two band brakes are provided on the tractor. It is stated that 
by this system a loaded omnibus or vehicle carrying 5 tons cau be 
operated at a cost of 2d. per ton per mile. To successfully solve 
the question of efficiently and cheaply displacing the horse without 
affecting existing vehicles, has been the aim of these designers, and 
as things stand, they may claim to have scored well in their initial 
attempt. ‹ 


Premium Systems,—At a meeting of the Institution 
cf Mechanical Engineers, held at Storey’s Gate on Friday evening, 
а paper was read by Mr. James Rowan on “A Premium System 
Applied to Engineering Workshops.“ He said that the premium 
system was started in his works in February, 1898, and since then 
the average times of the machinemen had been reduced during the 
four succeeding years by 20, 23, 31, and 37 per cent. The earnings 
of the imen bad increased by these percentages, and they stated 
they were thoroughly satisfied with the system. The system was 
founded on the principle tbat a regular hourly rate of wages was 
paid irrespective of output. A standard time was laid down for 
the performance of any given piece of work, and 1f the workman 
completed the task in a less time than the standard, he received 
pay in addition to tbe hourly wage in accordance with the time 
saved. At the worst, the man got his hourly wages, and if he 
could execute the job more quickly than the standard time, he 
earned additional money. 


Removal of the LE.E. Offices.—F.. » Friday last 


until April 4th the Institution of Electrical Engineers' library will 
be closed. The library and offices of the Institution will in future 
ba at 92, Victoria Street, S. W. It is in consequence of the removal 
that the library is closed until the date mentioned. 


Business Announcements.— Mr. Taylor, of 14, Devon- 
shire Square, E. C., has severed his connection with Messrs. McClure 
and Whitfield, of Stockport, having left London to take up an 
appointment in the Isle of Wight. Pending the appointment of 
another representative, all communications should be addressed to 


Stockport. 


Mr. Charles Bell, having retired from the firm of the Ericeson 


Bell Telephone Co., of Glasgow, of which he was the sole partner, 


Mr. James McMillan has taken over the buiness, and will continue 
it under the same designation. Mr. McMillan has been associated 
with the company since ite establishment. 


Appointments Vacant.—A сапуаѕѕег is required for 
the Manchester electricity supply department; a foreman for tbe 
Gravesend electricity works. See Official Notices” to-day. 


Obituary.—The Times records the death of one of the 
oldest of Australian bushmen and explorers, Mr. John Ross, who 
passed away in Adelaide at the age of 86. After acting as manager 
of remote sheep stations in the interior, Mr. Ross led the Govern- 
ment party that explored and determined the route of the trans- 
continental telegraph line that crosses Australia from Port Augusta 
in the south to Port Darwin in the north. 


M 


THE CENTRAL STATION ENGINEER. 


THERE was some discussion at the last meeting of the Llandudno 


T. C., on the recommendation of the Electric Lighting Committee, 
that the salary of the electrical engineer, Mr. MonToN, bs increased 


by £50. After a good deal had been said for and against the 
proposal, the chairman ruled that as the Council in November, 1901, 
passed a resolution to the effect that Mr. Morton's application for 
an increase of salary be not entertained, it would be necessary to 
have that resolution rescinded before they could deal with the 
matter. In view of that ruling, the chairman of the Committee 
gave notice of a proposition to recind the resolution at the next 
meeting. 

The salary of Mr. E. G. Jenniugs, chief assistant clerk and book- 
keeper to the St. Pancras electricity department, has been increased 
to £200 a year. 


Oa Saturday evening last the staff of the Liverpool electric 
supply department met their old chief, Mr. A. Ввомгет-Ногмезѕ, 
at the Bears Paw Restaurant, Liverpool, Alderman Petrie 

residing. Mr. Alfred Clough (resident electrical engineer), on 
behalt of the staff of the electrical department, presented Mr. 
Bromley-Holmes with a testimonial, consisting of a silver rose 
bowl and an illuminated address. The chairman, Councillor R. 
Dart, Alderman F. Smith, Mr. W. H. Williams and Mr. R. Barrow 
spoke in appreciative terms of Mr. Bromley-Holmes’ valuable work in 
Liverpool. Mr. Bromley. Holmes replied in feeling terms, thanking 
the members of his old staff for their kindness, and spoke 
highly of their loyalty towards him through their long associa- 
tion. 

Mr. E. A UrTLEY has resigned his position as senior engineer-in- 
charge at the Dickinson Street and Bloom Street stations of the 
Manchester Corporation, having received the appointment of chief 
constructor and electrical inspector under the Rhodesian Govera- 
ment. Mr. Uttley leaves England on May 2nd. 


Mr. A. R. Howpen has been appointed shift engineer at the 
Dundee electricity works, Mr. A. A. Watkins having left to take 
up an appointment under the Edinburgh Corporation. 


Mansfield T.C. has appointed Mr. E. Ногсомве HEWLETT as 
engineer of the H. L. undertaking at £250. 


On Thursday evening last week a large gathering of the staff of 
the Hull Corporation Electricity Works took place at the Imperial 
Hotel, when Mr. BaBNARD, the City electrical engineer, who is 
leaving Hull at the end of the current month to take up his new 
post of electrical adviser to the Government of Ceylon, was pre- 
sented with a handsome Ross-Goers Kodak camera, and a suitably 
inscribed gold bracelet for Mrs. Barnard. Mr. H. BELL, assistant elec- 
trical engineer, made the presentation on behalf of the staff. 
During the evening a varied and interesting musical programme 
was ably sustained by membera of the staff and friends. The 
health of Mr. and Mrs. Barnard was toasted with musical honours. 


NEW COMPANIES REGISTERED. 


High-Speed Braiding Machine Co., Ltd. (76,604).—This 
company was registered oa March 5th, with a capital of £60,000 in £1 shares 
(10,000 preference), to adopt an agreement with E. Crewdson and to carry on 
the business of manufacturers of braiding machines for the purposes (inter alia) 
of manufacturing coverings for insulating electric wire, of manufacturing 
corset and shoe laces, clothes lines, wickings, window and curtain cords, 
furniture braiding, fishing lines, rubber packing, trimmings, suspenders, watch 
guards and elastic cords, to sell, use aud turn to account such machines, to 
acquire, own, develop and work any patents, inventions, licences and the 
like, xc. Тһе first subscribers (each with one share) are:—H. W. Brown, 63, 
Mackenzie Road, Beckenham, clerk; J. A. H. Fuller, 50, Chatterton Кова, 
Finsbury Park, N., clerk; F. Н. Riches, Alverstoke, 44, Shenley Road, 
Camberwell, S. E., clerk; E. T. Church, 2, Kepler Koad, Clapham, S. W., clerk; 
G. Troughton, 2, Bloompark Road, Fulham, 8.W., clerk; A. D. Brown, 81, 
Reighton Road, Upper Clapton, N. E., shorthand writer; and W. W. P. Gaskell, 
91, Nightingale Lane, B.W.,solicitor. No initial public. issue. The number of 
directors is not to be less than three nor more than seven; the subscribers are 
to appoint the first; qualification, £500; remuneration, £50 each per annum, 
and £60 extra for the chairman. 


Pearson Fire Alarm, Ltd. (76,641).—This company was regis- 
tered on March 9th, with a capital of £250,000 in £1 shares, to acquire the busi- 
ness of the Pearson Fire Alarm System, Ltd. (incorporated in 18980, including 
among the assetsthereof the benetit for all or any countries of three inven- 
tions known respectively as the Pearson Automatio Fire Indicator, the Pearson 
Automatic Telegraph Fire Alarm Apparatus, and the Pearson Automatic Rail- 
way Signal, ог auy one or more of such inventions, to adopt an agreement with 
the vendor company and its liquidator, and to carry on the business of 
mechanical engineers, ironfounders, manufacturers of fire indicators, extin- 
guishers, escapes and engines, manufacturers of agricultural and other imple- 
ments, tools and machinery, brassfounders, metal workers, glass manufacturers, 
electrical engineers, well sinkers, water supply engineers, &c. The first sub- 
scribers are: W. Chamberlain, Brunesbenno Place, Ledbury, 200 shares; 
W. M. Furniss, 16, Hawes Road, Bromley, engineer, 1 share; K. L. Skinner, 
North Bank, 8t. Mary Cray, clerk, 1 share; G. B. Bowell, 6, Scarsdale Villar, 
Kensington, engineer, 1 share; Sir J. A. Cockburn, 10, Gatestone Road, Upper 
Norwood, director Central Insurance Co., 200 shares; H. E. Crawley. 9, Alex- 
ander Square, 8. W., agent, 200 shares; and J. C. Kirk, 12, Nicholas Lane, E.C., 
assistant manager Central Insurance Co, 1 share. No initial public issue. The 
number of directors is not to be less than three nor more than seven ; the first 
are W. Chamberlain, Н. D. Lewis and Sir J. A. Cockburn, K. C. M. G.;: qualifica- 
tion, £20; remuneration (excepting managing directors), £250 per annum 
(£150 extra for the chairman) and 10 per cent. of the net protits remaining after 
a divisible profit equal to 10 per cent. on the ordinary shares has been earned, 
whether distributed as dividend or not; such percentage to be divided between 
the directors and not to exceed £5,000 in any one year. Registered office, 
Jewin House, Redcross Street, E.C. SENE 
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Yorkshire Private Telephone Co., Ltd. (76,692). — This 


company was registered on March 18th, with a capital of 26,000 in £1 shares, to 
adopt an agreement with the New Bystem Private Telephone Co., Ltd., and to 
carry on the business of making, selling, buying, putting op, maintaining and 
working private telephones and telegraphs, whether electrical or otherwise, and 
of making, selling, leasing, working and maintaioing electrical apparatus of all 
kinds. The first subscribers (each with one share) are :—A. Brearley, Oakdene, 
Batley, woollen manufacturer; J. Blackburn, Hatfield House, Healey, Batley, 
woollen manufacturer; W. Critchley, Batley Hall, Batley, colliery proprietor; 
J. S. Newsome, Commercial Street, Batley, printer and stationer; G. Hirst, 
White Lee Grange, Batley, manufacturer; G. E. H. Maggs, Batley, solicitor ; 
L. W. Taylor, Batley, solicitor; and W. D. Burlinson, Branch Avenue, Batley, 
incorporated accountant. No initial public issue. The number of directors is 
not to be Jess than four nor more than eight; the first are A. Brearley, 
W. Critchley, J. В. Newsome and Е. Н. Lamb (nominated by the New System 
Private Telephone Co., Ltd., which company has the right to nominate one 
other director); qualification of ordinary directors, £1(0 ; remuneration as fixed 
by the company. Registered oftice, Branch Avenue, Batley, Yorks. 


East India Construction Syndicate, Ltd. (76,647).—This 
company was registered on March 10th, with a capital of £860,000 in £100 
theres, to promote and finance companies, for the construction of tramways, 
tra mroads, light railways and electrical power and lighting works, generally to 
further the construction, equipment and development of such works, &c. The 
first subscribers are:—R. Н. Prestwich, 13, Marsden Square, Manchester, 
cotton spinner, 100 shares; A. L. Ormrod, 10, Half Moon Street, Manchester, 
stockbroker, 1(0 shares; J. B. Lioyd, 22, Little Peter Street, Manchester, 
merchant, 10 shares ; Н. 8. Boddington, Strangeways, Manchester, brewer, 50 
shares; F. A. Roberts, The Common, Windermere, gentlemen, 50 shares; M. 8. 
Bles, Charlton Street, Manchester, merchant, 50 shares; and J. D. Williams, 
46. Princess Street, Manchester, merchant, 10 shares. No initial public issue. 
The number of directors is not to be less than three, por more than seven; the 
first are E. Davis, F. Roberts and P. Tarbutt: qualitication, £5,000; remunera- 
tion as fixed by the company. Registered office: 19, St. Swithin’s Lane, E.C 


Lord & Shand, Ltd. (76,737).—This company was registered 
on March 18th, with a capital of 43, 0 in 25(0 preference shares of £1 each, 
and (0 deferred thares of £10 each, to acquire the business of an electrical and 
mechanical engineer carried on by A. F. Lord, at Plymouth, as Lord and 
Shand,” and to carry оп tbe same and the business of manufacturers of elec- 
trical, magnetic, telephonio, telegraphic and other appliances, &c. The first 
subscribers (each with one preference share) are: — R. Brombead, 12, Princess 
Square, Plymouth, chartered acccountant; A. F. Lord, 5, Brookdown Villas, 
Saltash, electrical er gineer; C. D. Bromhead, 12, Princess Square, Plymouth, 
accountant; B. Bagnall, 4, South View Terrace, Hartley, Plymouth, chartered 
accountant; M. F. Staplyton, Redworth, Totnes, late Lieut. R.A.; J. E. 
Holmes, Plympton, land agent; and G. F. B. Shand, 2, The Crescent, Surbiton, 
gentleman. No initial public issue. The number of directors is not to be less 
than two nor more than five; the first are A. F. Lord, J. E. Holmes, M. F. 
Btaplyton, R. Bromhead, and G. F. B. Shand; qualification, £100; remunera- 
tion as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dullers, Ltd. (62,020).— The annual return of this company was 
filed on December 27th, 1902, when 15,000 ordinary and 15,000 preference shares 
had been taken up out of a nominal capital of £400,000 in 20,000 ordinary and 
20,000 preference thares of £10 each. £10 per share has been called up on 7 
ordinary snd 15,000 preference, and £150,070 has been paid. £149,980 is con- 
sidered as paid on 14,903 preference shares. Mortgages and charges: nil. 


Typewriting Telegraph Corporation, Ltd. (66,332).—The 
annual return of this company was filed on February 10th, when 70,800 shares 
had been taken up out of a nominal capital of £100,C00in 100,000shares of £1 each. 
17s. 6d. has been called up on 26,700 shares, and £28,862 10s. has been received. 
44,100 shares are considered as fully paid. 300 have been forfeited, nothing 
having been paid thereon. Mortgages and charges: nil. 


British Westinghouse Electric and Manufacturing Co., Ltd. 
162,919). —T he annual return ої this company was tiled on February 11th, when 
200,000 preference and 75,000 ordinary shares had been taken up out of a nominal 
capital of 42.750, 000 in 100,000 preference sbares of £5 each, and 75,600 ordinary 
shares of £10. £5 per share has been called up on the preference shares, and 
£1,000,000 has been paid. £760,000 is considered as paid on 75,000 ordinary 
shares, Mortgages and charges: 4500, 000. 


T. C. Welding & Co., Ltd. (Electric Fittings, &c., Liverpool) 
(70,809).—Iasue on February 5th of £400 second debentures, part of serica 
created October 2nd, 12, to secure £600, charged on the compary's onder- 
taking and property, present and future, including uncalled capital and unpaid 
calls. No trustees. Totales mount previously issued of same series, 4100. 


Potteries Electric Traction Co., Ltd. (57,968).—A memo- 
randum of satisfaction in full of a charge dated June l6th, 1902, to secure 
£45,CC0, has been filed. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
Issue on February 19th of £250 debentures, part of series created June 8rd, 
1896, to eecure not more than two-thirds of the paid up capital, charged on the 
company’s undertakiug and property, present and future, including uncalled 
capital. No trustees. Total amcunt previously issued of same series: 426, 400. 


Woking Electric Supply Co., Ltd. (46.175) —Issue on 
February 7th of £100 debentures, part of series created November 2nd, 1899, 
to secure £25,000, charged on the company’s undertaking and Property, present 
and future, including uncalled capital. No trustees. Total amount previously 
issued of same series: £19,050, 


South American Electric Co., Ltd. (59,646).--A floating 
charge on the company's nndertaking and property, present and future, in- 
cluding uncalled capital, dated February 9th, 1903, to secure not more than 
4500, has been registered. Holder: F. Hyland, LI, Cannon Street, E.C. 


Thomas Parker, Ltd. (Electrical Engineers, Wolverhampton) 
(40,973).— Issue on February 3rd of £600 debentures, part of series created June 
28rd, 169%, to secure £75,000, charged оп the company's undertaking and pro. 
perty, present and future. No trustees. Total amount previously issued of 
samo series: £59,400. 


Barcelona Tramways Co., Ltd. (6.544).—Issue on February 
10th of £61,500 dchenturcs, part of a series created by resolutions of December 
bth, 1627, and December 16th; 1902, to recure £200,000, Property charged: The 
company’s undertaking and property, present and future, subject to £48,700 
b рег cent. debentqres. Trustees: W. F. Hamilton, K. C., 25, Old Square,W.C. ; 
Н. Brown, Danchurst, Burbage Road, Herne Hill, S. E.; and N. Ke nedy, 81, 
Walbrock, Е.О. Total amount previously tssued of same ввгіев, £145,100, 


Adams-Randall Telephone Patents Co., Ltd. (61,457).—The 
annual return of this company was filled on January 29rd, when 50,000 ordinary 
and 8,890 preference shares had been taken m out of & nominal capital of 
£60,000 in 60,000 ordinary and 10,000 preference shares of £1 each. El per share 
has been called up on 7 ordinary and 8,890 preference. £3,744 bas been paid, 
leaving £153 in arrears. 49,998 ordinary shares are considered fully paid, 
Mortgages and charges, 29,450. 


Electric Canal Haulage Co., Ltd. (60,462).—This company's 
annual return was filed on February 24th, when seven shares bad been te ken 
up and paid for in full out of a nominal capital of £8,000 divided into 8,0C0 
shares of £1 each. No mortgages or charges. ; 


r 


Eastern Telegraph Co., Ltd. (6,338).—This company’s annual 
return was filed on February 19th, when 45, 987, 685 stock had been taker up and 
paid for in full, and £12,255 had been registered but not issued, out of a nominal 
capital of £6,000,000, divided into £4,000,000 ordinary and £92,000,000 preference 
stock. Mortgages and charges, £1,823,845. 


Mutual Telephone (o., Ltd. (56,621).—This company’s annual 
return was filed on January 12tb, 1908, when 6,283 preference and 10,848 ordi- 
nary shares had been taken up out of a nominal capital of £250,C00, divided into 
20,000 preference and 80,000 ordinary shares of £5 each. fid. per share has been 
called up, and £1,184 7e. 6d. has been received, including cash paid in advance 
of calls. No mortgages or charges. 


Electric Danite Co., Ltd. (76,275).—Issue on February 6th 
of #560 debentures, part of a series created same date to secure £1,000, 
charged on the company’s present and future capital stock, goods, patents, 
chattels, effects, real property, patente, plant, goodwill and other assete. No 
trustees. No previous iesue of same series. 


Cardwell, Boorman, Ford-Lloyd,'Ltd., Electrical Engineers, 
London (68, 268).— 4900 debentures, created and dated February 25th, 1601, 
charged on the company’s undertaking and property, present and future, 
including uncalled capita!, have been registered. No trustees. 


Electric Carriage and Storage Co., Ltd. (73,476).—A deben- 
tore for £5,C00, dated February 17th, 1903, charged on seven motor-cars, all 
considerations payable to the company on sale of its assets or part thereof, or 
on prcmotion of any new Com pani: and the company's undertaking and other 
property, present and future. Holder, G. Pauling, 26, Viotoria Street, 8.W. 


Newcastle-npon-Tyne Electric Supply Co., Ltd. (27,997).— 
Issue on March 6th of £2,700 debentures, part of a series created October 8rd, 
1901, to secure £250,000. charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Total amount 
previously issued of same series: £140,800. 


British Miller Signal Syndicate, Ltd. (75,537).—Iesue on 
March 4th of £500 secord debentures, part of a series created December 15th, 
1902, to secure £1,200, charged on the company's undertaking and property, 
present and future, including uncalled capital, subject to 94 first mortgage 
debentures of £125 each. No trustees, No previous issue of same series. 


Bastian Meter Co., Ltd. (53,804).—Issue on March 5th of a 
debenture for £50, part of & series created by resolutions of April 22nd, 
May 23rd and June 10th, 1901, to secure £6,C00, charged on land and premises 
in Kentish Town, and all the ccmpanv’s property, present and future, including 
uncalled capital. Trustees: H. A. Saunders, Chesterfield; and D. J. Cowles, 
24050 House, Felixstowe. Total amount previously issued of same series: 

4, . б 


Direct United States Cable Co., Ltd. (11,597). —ТЪів com- 
pany's annual return was filed on February 16th, when 60,710 shares had been 
taken up out of a nominal capital of £1,860,000, divided into 65,000 shares 
of £20 each. All the shares are considered as fully paid. Mortgages and 
charges, nil. 


Fleetwood and District Electric Light and Power Syndicate, 
Ltd.— This company's annual return was filed on January 27th, when 19,657 
ordinary and 1,9¢5 deferred shares had been taken up out of a nominal capital 
of £22,000, divided into 20,005 ordinary and 1,995 deferred shares of £1 each. 
£1 has been called up on 12,959 ordinary and 403 deferred shares, resulting in 
the receipt of £18,349; £18 remains in arrears; 6,698 ordinary and 1,59 deferred 
shares are considered as fully paid. Debenture stock, £6,960. Resolution 
guthorising creation of further 45, (oO debentures confirmed January 15th, 1903. 


Bright’s Light and Power, Ltd. (58,290).—A first debenture 
for £6,000 and a second debenture for £2,000, both dated March 5th, 1€ 
charged on the company's undertaking, concessions and freehold, lessehol 
and all other property, including uncalled capital, bave been regirtered. 
Holders, the River P.ate Trust, Loan and Agency Co., Ltd., 52, Moorgate 
Street, Е.С. Memoranda of satisfaction in full of a debenture dated August 
llth, 1902, securing £6,000; second debenture dated November 19th, 3602, 
securing £1,000; and a third debenture, dated November zith, 1902, securing 
£1,000, have been Sled. 


D. Santoni & Co., Ltd. (Manufacturers of electrical appliances, 
London) (741,406),— £300 debentures, created and dated March 5th, 1903, charged 
on the company's undertaking and property, present and future, including un- 
called capital, have been registered. No trustees, 


Jerrard’s Automatic Track Cleaners, Ltd. (76,512).—Issue 


on March 9th of a debenture for 2250, part of a series created eame date to 


` secure #200, charged on the company’s undertaking and property, including 


uncalled capital. Holders:—George Cohen, Sons & Co., (00, Commercial 
Road, E. No trustees. 


Traction Company of the United Kingdom, Ltd. (63,634).—~ 
Issue on March 2nd of a debenture for £1,400, part ofa series created Decembar 
28rd, 1902, to secure £3,000, charged on a debt of £5,000 due fromthe Traction 
Development Co., Ltd., and the company's undertaking and property, presgnt 
and future, including uncalled capital, No trustees. Total amount previously 
issued of same series: £1,600, 


British Electric Traction Co., Ltd. (49,855).— Issue оп 
February 26 h of £250,000 debentures, part of a series created June 16th, 1893, 
to secure not more than half the subscribed capital. Property charged: The 
company's undertaking and property, present and future, including uncalled 
capital, Trustees: Electric and General Investment Co., Ltd., 1—2, Great 
Winchester Street, E.C. Total amount previously issued of same series, 
£1,150,000. 


Sherard Cowper-Coles & Ca., Ltd. (Engineers, London) 
(67,136) — Issue on March 12th of £2,600 debentures, part of a series create 4 by 
resolutions ot December 3rd, 1901, and February Tth, 1502, to secure £6,509 charged 
as a floating security on the company's property, present and futuro, except 
uncalled capital, No trustees, Total amount previously issued of tame &Crtic8, 
£2,700. 


Electric Timber Seasoning and Preservation Co., Ltd. 
(61,428).—A debenture dated March 9th, 1903, to secure £1,022, charged on the 
couany undertaking and property, present and future, hag been rcgia. 
tered. older: H. B. Weaver, 11, Stone Buildings, Lincoln's Inn, W. O. 
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Adams-Randall Telephone Patents Co., Ltd. (61,457).— Profit. Statement, 

Issue on March 4th of £250 debentures, part of a series created April 22nd, 

1899, to secure £10,000, constituting a first charge on the property, patents, Interest  ... n née ves ... £28,014 

rights and leasebold premises. Holders: London and Foreign Contract Con- Binking fund | 20.244 

tract Corporation, Ltd., 5, New Broad Street, E.C. Т шыга. F. Davies, T u А 

95—7, Finsbury Pavement, E. C. Total amount previously issued of same o public works loan commissioners 4,715 

вегіев, 29,450. To reserve fund account . T "T 25 341 

ў Provision for bad debts ... oe ез ve 104 

Balance carried down pus 7,635 
ELECTRICITY SUPPLY ACCOUNTS. Gross proſſſtt. — £61,113 


- Тик returns of the Manchester electrical 


Manchester department for the year ending March, 1902, are 

Municipal given briefly, in view of the early issue of the 
Electric 1903 accounts. 

Supply. The area of supply includes Manchester, 


Withington, Moses Side, Levenshulme, Heaton 
Norris and Denton. | 

At this time the department were engaged in large works exten- 
sions, the increase in. capital expenditure during the year being 
£301,014. Three generating stations are to be completed, the 
total capacity of plant installed at the date of this return being 
14,450 xw. With the completion of the tramways & heavy traction 
load is expected, this year being the first in which such a load was 
obtained. 

The progress of the undertaking during the past four years will 
be gauged from the following figures:— 


— — — — —-. — — 


Revenue account. Average. к 

Year. | Units Unite em revenue per 

generated. sold. | 1885855 Expendi- | cS vcnit 

| ; ` | sold. 

m „ыл „мыл СОРТЕ „ noc 

1899 | 5,633,534 4,779,247 | £71,941 Lid ‚006. з 50d. 1 54d. 
1900 | 6.927396 6,355,872 | 86,297 | 49,905 | 3:944. 1 84d. 
1901 29,639,973 7,794 098 101,631 , 59,288 3 12d. 1 82d. 


1902 12, 697, 590 10,502, 299 134, 462 74, 054 3:074. |1°694. 


i à i 


— — — — 


The total number of consumers is 4,030, an increase of 260 on 
the previous year. Of the 10,502,299 units sold, 8,512,189 were 
taken by private consumers, 38,120 for public lamps and 1,951,990 
for tramways. The prices charged for lighting were 54d. per unit, 
or 12d. per unit and £1 15s. per quarter per unit of demand; for 
motors, charges as above, or if run 48 hours per week at 12d. per unit 
inclusive. 


GENEBAL STATEMENT. 
Year ending March 3186 .. M 1901. 1902. Ino. 


Total capital expenditure £863,293 £1,164,307 £301,014 
Number of unite sold 7,794,098 10,502,299 2,708,201 
Maximum load in Ew. Vs 6,876 9,140 2,264 
Equivalent 8c. v. lamps connected 319,736 348,709 28,973 
Number of public arcs ... TT 29 29 
Number of motors er 857 672 774 102 
Revenue Account :— 
Gross revenue я £102,237 £135,063 £32,826 
Gross expenditure... we. * £59,208 £73,950 £14,742 
Gross profit — ; £43,029 £61,113 £18,084 
Average price per unit sold ... 3:12d. 3'07d. — '05d. 


Year ending March 31st, 1902.— Revenue Statement, 


Sale of energy per meter— Per unit. Gross. 
Manchester ess wi 805 — £119,724 
Withington s 05 yd. — 2,563 
Moss Side з ss TN — 1,330 
Tramways Department ies — 10,167 

Manchester public lighting z — 318 

| 307d. 134,103 

Meter rents .. tek bes .. 00d. 290 

Sundry ы 5 .. ‘OOd, 70 

Intere at on reserve fund. 013d. 601 

3 08d. — £135,063 
Working Ewvpenses. 
Per unit. Gross. 

Coal ... sat cee... Aces Jas 42d. 418,093 

Oil, waste, water and engine room 
stores 16d. 4,605 

Salaries and wages incurred in 
generation and distribution, &c. 18d. 7,766 

Repairs and maintenance of 
buildings, engines, boilers, 
dy namos and puolic lamps 37d. 19,985 

Works and distribution costs 113d. £50,449 

Rent, rates and taxes — 19d. £7,782 

Management expenses, salaries of 
engineer, secretary, clerical staff ‘21d. 9,179 

General ertablishment charges, 
stationery, printing, law dia 
and insurance... svi 12d. 5,120 

Special charges  ... £s Бе оза. 1,420 

Total doste (7... T 1:698. — £73,950 


Of the gross profit of £61,113 (including £601 interest) a sum of 
£53,374 was absorbed by financial charges, compared with £39,433 
in the previous year, £104 was provided for bad debts, and a 
balance of £7,634 carried forward. 


THESE accounts are of considerable interest 


Glasgow as indicating the progress of one of the largest 
Corporation municipal electrical supplies during 12 months 
Electricity ^ ending May, 1902. Compared witb the previous 
Department. year, the financial results are very satisfactory, 


as, with an increased output of about 30 per 
cent., the working expenses are only some £3,700 in excess of the 
previous year, and a large profit has resulted. 

The Department runs four generating stations—Port Dundas 
(12,100 E. p.), Pollokshaws Road (4,400 E. p.), Kelvinside (1,080 E. P.), 
and Waterloo Street (2,320 н.р.), a total of 19,900 н.р., as against 
16,380 in tbe previous year, though, owing to the change of 
pressure of supply, the plant at Waterloo Street is being gradually 
discarded. 

By an arrangement with the Tramways Department, and to cover 
the excessive winter loads, additional energy is taken from their 
Coplaw Hill sub-station and delivered into the Pollokshaws Road 
station of the Lighting Department. 


GENERAL STATEMENT. 


^ 
For the year ending May 31st— 1901. 1902. Ino. 
Total capital expenditure .. £836,146 £962,727 £126,581 
Number of units sold  ... .. 6,813,991 9,282,043 2,468,052 
Maximum load in KW. 6,308 7,950 1,642 
Equivalent number of 8-С. Р. lava 368,342 491,306 122,964 
Number of public arc lamps  ... 348 500 152 
Number of motors in use ш 427 682 255 
Revenue Account — 
Gross revenue vis .. £79,449 £103,940 £24,491 
Gross expenditure 898 e. £50,756 £54,525 £3,769 
Gross profit... .. £28693 £49,415 £20,722 
Average price per unit sold 2 84d. 278d. — 06d. 


During the year the number of consumers bas increased by 33 per 
cent. to 5,374. Of the total, 11,122,606 units generated, 9,282,043 
were sold as follows :— Private consumers, 8,384,696 ; public lamps, 
884,839; by contract, 12,508 ; and of the remainder, 829,718 were 
used on the works, and 1,010,850, or 9 per cent. were lost in dis- 
tribution. 

The prices charged are various: — Domestic consumers, theatres, 
&c., flat rate 34d. per unit (250 volts), and 4d. per unit (200 and 100 
volts); churches, flat rate 3d. per unit; shops, warehouses, offices, 
&c., on demand indicator system, 6d. per unit for 365 hours per 
annum, 1d.(250 volts), 144. (200 volts) and 2d. per unit (100 volta) 
after. Motors, 14d. per unit (250 and 500 volts), and 2d. per 
unit (200 volte); publi? street lighting, 10-amp. arcs £14 and 
7Ti-amp. arcs £12 per annum; stair lighting from 258. to 37s. 6d: 
per lamp per aunum. 


REVENUE STATEMENT. 


1901. 1902. 
Sale of energy Gross. Per unit. Gross. Per unit. Ino. 
Private consumers... £74,524 — £97,000 — — 
Pnblic lamps 4,925 — 6,890 — — 


` £79,449 2:844. 8103,940 278d. — 06d. 


The works costs during the year show a substantial reduction of 
zd. per unit generated, principally contributed by coal, which, 
despite the increased output, figures at some £6,000, or 30d 
less than the previous ycar. Special charges—being the proportion 
of cost of lamps and fittings supplied to consumers consequent on 
changing the supply voltage —has been charged to revenue this year 
as last, the item being decreased from 19d. to 09d. per unit, and 
the total costs now stand at 1:40d. 
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Oost оғ PRODUCTION. 
For the year ending May 81st— в 


Coal. e ee ee ee 

Oil, waste, water, and engine 
room stores. 

Salaries and wages incurred 
in generation and distribu- 
tion, and attending public 
lamps. 

Repairs and maintenance of 

lant, cables and public . 
amps. ) 


1902. 
Gross. Per unit. Ino. 
„35d. — 40d. 
* 05d. —"'01d. . 


.984. = 054. 


1901. 
ross. Per unit. 
- £19,667 "75d. £19,551 

11,559 06d. 1,918 


7,454 ‘28d. 9,187 


7,881 ‘30d. 14,141 37d. 07d. 


£36,561 1:39d. £38,797 1*00d. — ‘39d. 


Works and distribution cost. 


Rent, rates and taxes 5,080 19d. 5,979 *154. — 04d. 
Management expenses, 
salaries of enginee "| 2,444 ‘09d. 3,430 09d. 00d. 
georetary, clerical staff. 
Genera establishment 


printing, stationery, 


1,718 064, 2,780 074. ‘Old. 
advertising, &c. | 


special charges incurred in 
е e а 4,949 -19d. 3,539 “094. — 104. 
carting. 

Total costs .. £50,752 1:92d. 254,525 1*40d. — 52d. 


Of the gross profit of £49,415, financial charges absorb £37,984, a 
moderate increase on the previous year, and the balance, £11,431, 
bas been applied to reducing the capital accounts for buildings and 
plant at the Waterloo Street and Kelvinside stations, which are 
discarded owing to the change of voltage from 100 to 250. 


Prorit STATEMENT. 


1901. 1902. 
Interest on loans 908 ee ves £24,546 £29,416 
Sinking fund .. ia ses 8,662 8,568 
Deficit (transferred from reserve fund) —4,517 == 
Depreciation on works and machinery 85 — 11,431 
Gross profit... уаз „ 428,692 449,415 


CITY NOTES. 


— —t— À 


IN considering wireless telegraphy, it is 
essential to regard it from two points of view 
— the scientific and the commercial. 16 is safe 
tosay that no new industry has been developed 
without losses, and no great gains obtained without grave risks 
being incurred. The history of submarine telegraphy is a record 
of hope deferred, of repeated examples of what cautious people 
would call throwing gool money after bad. The eventual reward 
to the pioneers was the reward of sterling merit, and the faith in 
scientific possibilities was followed by commercial success. In re- 
calling these facts, it is well to bear in mind that the pioneers were 
mainly exercising their own judgment and risking their own money. 
In later years the field of investment has widened, and the field of 
individual judgment has narrowed. Hence greater care is needed in 
the consideration of the financial side of enterprises which appeal 
to the wonderment of people in general. A case in point is the 
Marconi Wireless Telegraph Co., Ltd., whose report was publisbed 
on the 25th inst., and contained the notification that it was pro- 
posed to increase the capital by £100,000, owing to the great 
expansion of business. The fact that the receipts for the year are 
£5,489 in excess of the general charges" would seem to suggeat 
that the company has already assumed a regular dividend-earning 
position, but it is important to inquire whether the receipts for the 
year have been of a normal or abnormal nature. Sales and 
royalties” of £17,415 are apparently of a normal nature. Stock, 
49, 299,“ needs further explanation, since the same figure appears 
amongst the assets in the balance-sheet. Transfer fees, £694, 


The Marconi 
Co.’s Report. 


indicates numerous transactions in shares, but can hardly be helpful 


from a trading standpoint. £1,000 as consideration for an 
option” not exerciecd, cannot be regarded as a probably recurring 
receipt, and the “payment of £16,443 by the Canadian 
Government” can hardly be expected to be an annual event. 
The expenditure during the year amounts to £39,364, and includes 
an amount of £1,075 Зв. 5d. for life insurance," which might seem 
to call for farther mention in the report. The patente are valued 
at £80,663. А very good showing is made in the list of steamships 
fitted with Marconi apparatus, and considering the utility of wire- 
less telegraphy for communication under circumstauces in which a 
cable is impossible, there may be some reason for regret that 
£41,000 of the assets are represented by “trans-Atlantic stations.“ 


W. T. Glover & Co., Ltd. 


THE directors’ report, which was presented at the fifth ordinary 
annual general meeting, held at Trafford Park, Manchester, on 
Monday, 23rd inst., reads as follows: 

“The directors submit herewith the audited accounts of the com- 
pany for the year ended December 31st, 1902, from which it will be 
seen that tbe amount standing at the credit of profit andilossiaccount 
is £4,280 10s. 6d. "This is arrived at asfollows:— 


Manufacturing profit - £34,981 17 11 
Add—Dividends on investments, "profit on sales of 
shares, underwriting commission, and mis- 
oellaneous receipts s 55 4.860 16 6 
89,312 11 5 
Deduct — Management and МСО TANOD ех- 
penses, &c. .. £25,742 16 5 
Interest, bankers’ "charges, ke. у .. 8,299 9 8 
—— 2,042 6 1 
Leaving .. - 10,300 8 4 
Add—Bnalance from last account. .. 3,430 2 2 
Lc««—V oted for directors’ remuneration. T 200 0 0 
— 8930 2 2 
13,530 10 6 
Deduct—Interim 1 on preference shares to 
June 30th, 1902 .. 2,500 0 0 
Interest on first mortgage debentures for year 
ended December 31st, 1902 4250 0 0 
Amouut transferred to debenture redemption fund 2,500 0 0 
— 9,050 0 0 


£4,280 10 6 


" On referring to ће balance-sheet it will be observed that the 
directors have created on the assets side a suspense account 
amounting to £35,149 9s. 11d. This is made up as follows: 


Amount written off the value of the old E and тесту at 


Salford А . 216,138 15 10 
Amount written off sundry investments . $3 $3 22, 828 15 0 
Amount written off patents .. 787 5 6 
Amount to provide for contingencies and certain experimental 

outlay.. ee ee ee oe 8,199 18 7 

47,219 9 11 
Less— Amount transferred from reserve fund 12,100 0 0 
£35,149 9 11 


„Mr. Cooper was appointed a director of the company in August, 
and Mr. Ormrod in December, 1902, as representing large interesta 
in the company, and since their appointment have been investigating 
and examiring into the various assets of the company, with the result 
that it has been decided to write off the amounts stated’ above. 

“The total special amount which it has been decided to write off 
from the property and investments, &c., amounts to £35,149 9s. 11d. ; 
and the directors have pleasure in informing the shareholders that 
Messrs. Edmunds, Samuelson & Faweus, the original vendors, bave 
generously offered to meet the position by placing at the disposal of 
the company ordinary shares to the nominal amount of £35,150, and 
have placed transfers to this amount in the hands of Mesars. Ormrod 
aod Cooper in tiust for this purpose. It is proposed to apply to the 
Court to reduce the ordinary capital of the company by ів 
amount, 

“The meeting referred to in the accompanying notice is called 
for the purpose of authorising this reduction of capital, which 
reduction will subsequently require to be sanctioned by the Court. 

" Messrs. Edmunds, Samuelson and Fawcus, towards the end of 
the year, have, by arrangement with the board, cancelled their 
agreements under which they acted as managing direetors at a 
salary, and since that date have not accepted any remuneration for 
their services. 

" The balance-sheet now presented seta forth the true position of 
the company, as far as can be ascertained, and in addition to writing 
down the special items above referred to, the depreciation on 
capital outlay has been dealt with upon a more liberal scale than in 
previous years, and provision made for certain contingencies. 

" Further, the stock-in-trade has been priced upon & more con- 
servative basis than in previous years, and in the opinion of Mr. 
Claremont, the acting managing director, is not stated at more than 
cost, leaving a profit on the realiration. 

„While the turnover bas increased by 10:22 per cent., there is 
little doubt that the electrical trade generally has been for some 
months, and is now, suffering from very severe depression, which 
accounta for the exceedingly low prices at which orders have been 
placed. The many electrical projects on foot, it is hoped, will rapidly 
produce a favourable reaction. In the meantime every effort is 
being made to reduce expenses and to economise in various 
directions. 

„The business at the Salford Works has been discontinued, and 
such property as has not been realised has been let. 

“The capacity of the works is far greater than the demand at 
present upon it, and the necessity of ample orders is apparent in 
order to meet the expense of the large staff which is permanently 
necessary. 

Improvements in manufacture have been effected, aud especially 
in the production of a noa-lead-covered paper cable, for which 
there is likely to be a substantial demand. 

„The directors regret that it is not possible to pay a dividend on 
the preference shares for the half-year ended December 31st last, 
but if the suggested reduction of capital is carried into effect, the 
company will be placed in the position to resume payment of 
dividends if earned. 

„The directors recommend that Mr. E. A. Claremont be appointed 
managing director of the company, and that an agreement be 
entered into with him to carry this into effect. 


— 
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" The whole of the directors retire, but are eligible, and offer 
themselves for re-election. The auditors, Messrs. Edwin Guthrie 
and Co., also retire, and being eligible, offer themselves for re- 


election. 
* (Signed) A. L. Овмвор, Chairman. 


“E. A. CLAREMONT 
“Ұ.Р. J. Fawous 
t GoprFREY B. SAMUELSON 


“Е. J. WARREN, Secretary. 


“ COLIN COOPER 
% Henry EDMUNDS 


| Directors. 
“А, H. HOWARD 


“ Trafford Park, Manchester, 
March 14th, 1903." 


The meeting was held on Monday at Trafford Park, but we have 
no information as to what transpired. 


Potteries Electric Traction Co. 


Мв. GakcxE presided at this company’s meeting on 18th inst. at 
Hamilton House, and in moving the adoption of the report, he said 
it was extremely satisfactory. They were able to place an increased 
amount to the reserve fund, and to. recommend the payment of an 
increased dividend— 5 per cent. for the past year as compared with 
4 per cent. for the preceding year—and they were also able to carry 
& larger &mount forward. 'That good result had been obtained 
notwithstanding bad weather. Bad trade and an epidemic also 
acted against the traffic, but the result of the year's working was 
sufficiently good to indicate the progressive character of the under- 
taking. Last year tbey had to report upon the disturbance of tbe 
traffic in the Fenton district owing to the condition of the per- 
manent way. He was sorry to say that their negotiations continued 
the best part of the past year, and it was only quite lately that 
they had been able to come to terms with tbe local authority so as 
to enable them to enter upon the work of re-construction. Despite 
those difficulties, they had carried 144 millions of passengers 
in the Potteries district, which showed an increase of about one 
million over the preceding year. That improved result was 
very largely due to the efforts that had ibeen exercised by the 
management to reduce the expenses, and it was satisfactory to note 
that the proportion of expenses to receipts was for the past year 
59 per cent., as compared with 62 per cent. in the preceding year, 
and it was gratifying to know that that reduction in expenditure 
had been effected, notwithstanding that there had been an increase 
in the wages paid to the employés. The general expenses showed a 
small increase, but tbat was mainly due to increaeed rates which all 
industrial undertakings had to pay, and also to an increased pay- 
ment for insurance. He was glad to say that the traffic receipts 
were still improving, and for the first two months of tbis year they 
showed an increase of something like 10 per cent. upon the corre- 
sponding period of 1901. The total capital expenditure was now 
£671,698, and their subscribed capital in shares and debentures was 
£656,512, so they would see that they expended rather more than 
tbeir available capital, and they had certain other capital expendi- 
ture in view. Firstly, they must go on with the Fenton recon- 
struction, that now they had arranged with the local authority, and it 
was also very desirable that some of the routes which had recently 
been sanctioned under the Light Railways Act should be prcceeded 
with forthwith, because the opening of the extensions would 
immedistely improve the results to be obtained by the company. 
Therefore, additional capital was necessary, and the directors pro- 
posed raising about £25,000 in ordinary sbares, and £25,000 in 
preference shares, which would give them power later on to issue 
another £25,000 of debentures if they thought it necessary. The 
Light Railway Order sanctioning the extensions, to which he had 
referred, was passed last year, and would add 5 miles to the system. 
It afforded him some pleasure to be able to report the successful 
working of the parcels conveyance system, which was started rather 
more than a year ago. At the present time they were carrying on 
an average about 12,000 parcels a month, which compared with 
about 4,500 this time last year, so they would see that it was pro- 
gressing. So far the department had not yielded them much, if any, 
profit, but the directors entertained no doubt whatever as to its 
profitable character in the future. The first year was not a very 
easy one for developing it, because the Board of Trade objected to 
their running trailer cars. However, they went asa deputation to 
the Board of Trade, with the result that the department had 
permitted them to use the trailers. He must refer to a 
matter personal to himself. They would notice that he 
was one of the retiring directors, and he thought that the time 
had come when he should retire from the chairmanship of the 
company, although for the present he would continue to act asa 
director. As managing director of the British Electric Traction Co. 
it was his duty to join those boards. He was often twitted with 
joining far too many, but he did not belong to a single company which 
was outside that organisation, and he made it a ruie that as soon 
as the company was developed to such an extent that he felt he 
could retire without breaking faith with the shareholders, he did 
so in order to devote himself to the still increasing work of the 
British Electric Traction Co. He should propose to the board 
that the deputy-chairman, Mr. Corawallis-West, should be 
elected to succeed him in the chair. He would just like to men- 
tion what they had done for the Potteries district. When 
they took over the North Staffordshire Tramways they 
had about six miles of tram ways and carried 3 millions of passengers 
per annum. The undertaking had been developed to such an 
extent that there was now scarcely a village in the district which 


was not served by their system of electric trams, and they were 
now carrying 144 million passengers as compared with the three 
millions when they came upon the field, and the traffic receipts 
which at that time were £21,500 had increased to over £92,000. 

Mr. CoRNWaLLis-WEsT seconded the motion, and the report was 
adopted. 


South London Electric Supply Corporation. 


Mr. Gro. ELLIs (chairman) presided on 18th inst. at the offices, 
Bengeworth Road, Loughborough Junction, S. E., over the ordinary 
general meeting of the above company, and in moving the adoption 


' of the report, said it gave him great pleasure to present the report 


and accounts for the past year, from which they would have 
observed that a substantial increase of businesshad been secured, and 
this, coupled with considerable reduction in costs in the generation 
and distribution of the current, had brought the company to a 
dividend-earning stage. It was true that the dividend proposed 
was not a large one, but each succeeding year could not but show 
an improvement in that respect, and they had every reason to 
believe that the improvement for the present year would be sub. 
stantial. When it was remembered that the station had only been 
in operation for three years, this result must be regarded as satis- 
factory, and it compared favourably with the majority of other metro- 


politan companies, which in their earlier vears of working were 


unable to distribute dividends. During 1902 they increased the 
number of lamps connected by over 16,000, or, in other words, by 
28 per cent., and as the lamps connected forthe previous year were 
only about 13,000, it was gratifying to find that the supply they 
gave continued to produce an increased demand, and, in fact, the 
results for the first two months of this year showed a still further 
increase, the lamps connected from January Ist to date being 5,282 
against 3,320 for the same period last year. Towards the end of 
last year they decided to adopt an alterpative method of 
charging for lighting by a sliding scale, in order that 
the long-hour burning class of consumer, who was the 
most remunerative to them, might be encouraged, and they 
were pleased to say that these rates have already had а very satis- 
factory effect. In order to assist in developing the company’s 
bu:iness, they had also adopted schemes whereby consumers could 
rent from the corporation complete installations, motors, and arc 
lamps, as experience had shown that the initial cost of such in 
many cases hindered the adoption of electricity for either lighting or 
motive power. Although these schemes were only introduced late !ast 
autumn, be was glad to report that there were already connected more 
than 100 arc lamps, and several motors and complete installations 
through tbe system. "There was very little to add to his remarks at 
their last meeting there regarding the litigation between the local 
authority and themselves as to the dust destructor. The suggestion 
for a settlement thrown out by Mr Justice Wright at the hearing 
of the case, led to & meeting between representatives of both bodies, 
but nothing yet had been settled. The station being erected by the 
London County Council on their premises was being rapidly com- 
pleted, and they fully anticipated that for about seven months of 
the present year they would be supplying power in accordance with 
the terms of their contract. He noticed, as a matter of fact, that 
the Prince of Wales would open the tramways on May 15th, so that 
their contract would commence from that date. He would like to 
draw attention to the fact that had they not in the first instance 
erected plant much in excess of their then requirements, it would 
have been impossible to have entered into that agreement; 
at the same time they were in a position, without incurring 
any heavy capital expenditure on their station, to develop 
their lighting and power business in the. meantime. Refer- 
ring to the various items of expenditure as set out in the 
revenue account, they would, he felt воге, agree that very 
considerable reductions bad taken place in these. · It was especially 
noticeable in the reduced cost of coal, from £6,432 in 1901 to 
£4,744 in 1902, although close on 200,000 more units were sold to 
consumers. That reduction was in a very great measure due to the 
condensing plant which it was decided to instal in 1900, but which 
was not in satisfactory service until early in 1902, owing to the 
great delay in its completion. As regards the bank overdraft, they 
had been able to make satisfactory terms with the bank, so as to 
give them ample time to consider the desirability later on of making 
a debenture issue. This need, he thought, be only a small one, 
sufficient to clear off all capital expenditure to date, and provide 
means for the extension of the company’s mains and outside plant 
to keep pace with anticipated increase of business. The conrumers 
connected were becoming numerous and spread fairly equally over 
the whole area, which was nearly six miles in length, with an 
average width of over one mile. The mains were not yet laid in 
several thoroughfares, but they would, of course, develop there 
gradually. Tne engineer had reported that the whole of the 
distributing networks of the company’s system were in excellent 
order, and 1t was very satisfactory to note that the supply had been 
maintained throughout the past year without cessation. No doubt 
by that time they were all in touch with the figures of the accounts, 
and would have observed that there was an available balance of 
£7,026 78. 3d., out of which the board recommend the payment of 
their first dividend of £1 15s. per cent. for the year. 

Mr. J. ATHERTON, in seconding the motion, congratulated the 
shareholders on the past year's working, which had resulted in the 
payment of a firat dividend to the shareholders. He looked on the 
future of the company with agreat deal of confidence. He was the 
largest shareholder, and if they only had patience, he hoped, 
instead of 35s. per cent., they would have a reasonable dividend 
next year. They had turned the corner, and he had no fear himself 
about the future. In addition to getting the tramway load for the 


! 


540 


THE ELECTRICAL REVIEW. 


[Vol 52. No. 1,822, Мавон 27, 1903. 


L. C. O., it gave them additional help for building up their own 
business. The agreement was bound to run for 18 months, and it 
might run for years. They bad erected a station with a capacity for 
supplying 200,000 lamps, and the tramway demand had come in at 
the right time. 

The report was adopted, and the retiring directors re-elected. 


County of London and Brush Provincial Electric 
Lighting Co. 


Mr. J. B. BRAITHWAITR, jun., presided at this company's meeting, 
held on Monday at Winchester House. He eaid that they bad at 
last obtained the sanction of the Board of Trade for the amalgama- 
tion of the different accounts, thus showing their entire operations 
at one glance. There bad been no change in the amount of capital 
issued, but they had received during the year about £60,000 on the 
last issue of preference shares. The loans from bankers had increased 
considerably, and now stood at £190,C00. They had, owing to 
purchase negotiations in the Camberwell district, felt themselves 
compelled to obtain the capital they required from their bankers 
rather than by any further iesue of capital. They had aleo received 
a certain amount of capital during the year from the sale of their 


interest in the Dover Co., but, so far as the balance-sheet was con- | 


cerned, the only change was the increase of the bankere' loan. Last 
year he yeminded the sbarebolders cf the steady progress the com- 
pany was making towards paying its way out of the profits made 
from its London stations. He tben said that in 1599 they bad bad 
to provide the whole of the dividend on the ordinary shares out of 
the profit on tbe sale of the Richmond undertaking, and he pointed 
out that in 1900 a considerable portion of that dividend was drawn 
frcm the same source. Last year he was able to congratulate them 
on the fact that the whole of the dividend bad been earned from the 
London stations, though they had still to draw for repairs and 
renewals from other sources. He algo expressed the hope tbat the 
year 1902 would eee them with sufficient increase in their profits to 
enable them not only to pay the dividend, but aleo to provide for 
repairs and renewals without having recourge to other sources. He 
was glad to say that that expectation had been really more than 
realised, for they were able this year not only to pay their dividend 
and the interest on the large loan, but also to place about £10,000 to 
the depreciation and other funds out of revenue. Their progress 
had thus been well maintained. The actual revenue of tbe past 
year had amounted to £109,652, which showed an increase over the 
previous year of something like £16,000. After certain allowances 
had been made, the actual increase in their revenue from the 
London stations was £12,170, an increase of 14°6 per cent.; the 
increace in working expenses had only been about £1,000, or 3 per 
cent, making the increase of net profit 22 per cent. That could 
haid'y be considered unsatisfactory, especially bearing in mind 
the fact that the winter months of November and December 
had been of no assistance to them in the matter of fogs. 
After referring briefly to the purchase of the Dover undertaking 
and the improved dividend—8 per cert. instead of 7 per cent.—on 
the Bournemouth system, the Chairman went on to refer to the 
year's very satisfactory decreate in werking expenses. Broadly 
speaking, they had reduced the cost of generation by 4d. per unit, 
and there was some possibility of this being still further decreased, 
though they were getting down to a figure where there was not 
much margin for reduction. The output had been half a million 
units in excess of the previous year, and they had been generated 
at а cost of just over £1,000. "The increase in lights bad also been 
satisfactory, the applications being for rather over 90,000 lights. 


The company again stood at the top of the tree in that respect, with 


the single exception of the Charing (ross Co.'s City undertaking, 
which bad connected 90,883 lamps during the year; but this was 
due to the latter company taking over а lot of the City Co.'s 
customers whose premises were already wired. The motors on 
circuit had increased very satisfactorily. They had connected the 
equivalent of 1,639 н.р. to the mains during the year, an increase 
of about 33 per cent. on the previous year; they now bad about 
4,424 H.P. connected, and the applications for increased horse-power 
were coming in very satisfactorily. The average price received was 
£4 168. 9d. per horse-power, which compared extremely favourably 
with the price of gas engines or any other form of motive power. 
The increase on the whole of the lights was 28 per cent., and the 
price obtained was slightly better than in 1901—viz., 4‘6d., or ,d. 
better on the average. The average price received for motive power 
was 2 46d. After dwelling in some detail upon the long series of 
injustices which companies were being subjected to at the bands of 
municipalities, and especially the troubles cf their company in 
Bermondsey, Southwark, Camberwell and Stepney, the Chairman 
referred to the L.C.C. Bill then before Parliament, and thought that 
municipal insults were beginnirg to abate. 

Mr. Josg?H SHaw seconded the adoption of the report, and 
after a few questions bad been asked and answered, it was carried. 

The resolution declaring dividends and re-electing directors and 
auditors havirg been parted, the meeting proceeded to consider 
resolutions increasing tbe capital of the company to £1,660,0C0 by 
the creation of 40,000 additional ordinary thares of £10 each and 
40,000 additional preference shares uf £10 each; and increasing the 
amount which the directors were authorised to borrow from 
£400,000 to £800,000. 

The CHaiBMAN, in moving the resolution, explained tbat in 
regard to the increase of share capital, there was no intention of 
making any euch freeh issue at present, but in view of future exten- 
sion of business, aud the fact that they were proposing to increase 
their borrowing powers, the board had thought it a convenient time 


to bring forward that proposal also; when an issue was made it 
would, no doubt, be in the form of second debenture stock at 44 per 
cent., and it was proposed to ієвпе it at 103. 

The resolution was adopted, and a vote of thanks closed the 
meeting. ' : 


Tyuemouth and Distriet Electric Traetion Co. 


Tux directors report that the capital expenditure during 1902 
amounted to £7,811, the total capital outiay on the construction, 
re-construction and electrical equipment of the lines being £806,215. 
The subscribed share and debenture capital is now £73.800. The 
total revenue was £15,327, and the expenditure £9,912 14s. 2d. 
There is £1,500 placed to depreciation and reserve; 5 per cent. is 
paid on the preference shares, and 73 per cent. on the ordinary 
shares, £138 being carried forward. Notwithstanding the bad 
weather the receipts increased by £4,160. The doubling of the 
track along the Grand Parade, Tynemouth, has been completed, and 
has greatly facilitated the working of the services. Messrs. C. B. 
Drummond, Emile Garcke, and E. A. Paris have resigned their seats 
on the board, and Mr. H. S. Day has been elected a director. 


Period from 
March 18th to Dec. Year ended 


31st, 1901. Dec. 81st, 1902. 
Miles open | 
Route miles ws oe ee - 8°%1 3°71 
Single line... - AT ee s 118 1:16 
Double line T М ae vs 2°55 2 55 
Number of passengers carried 1,728,218 2,417,875 
Average receipte per passenger .. 1˙51d. 1::0а. 


Average expen Jiture per past enger s 780. 96d. 
Proportion of expenses to receipta 51 p. c. 61 p. c. 
Number of cars in stock x 22 3i 


The meeting was held yesterday at Donington House. 


North Staffordshire ‘Tramways Co. 


THE directors’ report for 1902 says that in acordance with the agree- 
mente entered into with the Potteries Electric Traction Co., Ltd., 
£6,700 first debenturesand £9,900second debentures bave been issued 
to that company in part repayment of the balance of expenditure on 
the electrical equipment of the tramways. "The company has now 
issued the total amount of the autkorised debenture capital, viz., 
£100,000 first mortgage debenture bonds and £40,000 second 
mortgage debenture bonds. Theexpenditure during the year on the 
electrical equipment, permanent way, &c, was £291, and there is 
an amount due to the Potteries Electric Traction Co. of £12,761. 
The balance to the credit of the profit and lots account for the year 
after including the amount payable by the Potteries Electric 
Traction Co, Ltd. under the working agreement and chargin 
debenture interest, is £4,797 88. 10d., which, added to £176 108. 1d. 
brought forward from last account, makes an available balance 
of £4,973 18s. lld. The directors propose 6 per cent. on the 
preference shares, 5 per cent. on the ordinary shares, and £174 
to carry forward. Mr. Emile Garcke is the director who retires by 
rotation, but he does not offer himself for re-election. Mr. Bond 
has been appointed to succeed him, subjeet to confirmation, 


Evered & Co., Ltd. 


THE directors show that after providing for debenture interest, 
amounting to £2,346, and income-tax £1,492, a net profit of 
£19,229 10s. 8d. remained for 1902, making, with 24,59 6s. 4d. 
brought forward, £24,188 to be dealt with. The directors 
propose a 10 per cent. dividend for the year, which will absorb 
£17,074, £1,000 is written off buildings, £1,000 is transferred to 
equalisation of dividend account, and £5,114 is carried forward. 
The directors consider the results very satisfactory, bearing in view 
the excessive competition which occurred during the whole of last 
year, and is still maintained. During the past year considerable 
sums have been spent in introducing electric power at the Surrey 
Works. Alterations in this respect have been carried out under the 
advice of experts, and it is anticipated that the results will enable 
the company to produce their goods in a more profitable manner 
and effect considerable economies in working. 


Direct Spanish Telegraph Co. 


Тнк Marquess of Tweeddale presided at Electra House on Tuesday 
over the meeting of this company, and he said that the report 
compared favourably with that for 1901. Without drawing in any 
way upon either the contingent or reserve funds—as they were 
obliged to do last time їо pay the dividerd—they were able, after 
paying £5,000 to reserve, to pay the usual 10 per cent. on the pre- 
ference, and 4 per cent. on the ordinary shares, and to cany £780 
to the contingency fund. That result was due to an increase of 
£3,151, in the traffic receipts, and to a substantial reduction in the 
cost of cable repairs. In 1901 the Marseilles— Barcelona cable was 
interrupted 115 dayr, but in 1902 for only a few days. The chair- 
man proceeded to go through the items in the accounts which 
showed increases and deci eases, and paid a tribute to the excellent 
work done for the company by Mr. GerLardi, who had just retired 
from the post of secretary and mavager on a pension of £500 a 
year. In the new secretary, Mr. Preddle, they bad an old officer of 
the company of great experience and approved ability. 

Sir J. D. PENDER seconded the adoption of tbe report, and it was 
carried, the retiring director and auditors being afterwards re- 
elected. 
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Cork Electric Tramways and Lighting Co. . 


THE report for 1902 states that receipts have amounted to £48,360 
and the expenses to £28,465, leaving £19,895. 5 per cent. is paid on 
the preference, and 5j per cent. on the ordinary shares, £2,000 being 
placcd to depreciation and insurance. During the year additional 
debentures have been issued to the extent of £25,000, and the 
company bas repaid the £20,484 loans appearing in last year's 
balance-sheet. The capital expenditure during the year has been 
considerably less than in any previous year of the company's exist- 
ence, amounting only to £2,418, which has been spent on small 
cable extensions and in connection with additional lighting 
consumers, 


The meeting of this company was held on Thursday last week at 
53, Cannon Street, Mr. A. R. Monks presiding. The chairman, in 
proposing the adoption of the report, said there were very few 
remarks necessary to commend the report to the shareholders. He 
thought they would agree that it showed that the company was in 
& prosperous and progressive state. "They were a little better off 
ti:is year than last, principally owing to the reduction in the cost 
of coal which had now resumed its normal price. They were also 
helped to some extent by the Exhibition which was held in Cork 
last year. Owing to those circumstances, tbe profits had been 
sufficient to allow them to write off large sums for depreciation, &c., 
and also to pay an increased dividend. They had added very little 
to the capital account last year, and be did not think that account 
would be materially increased this year. They would have to pro- 
vide for more plant for the autumn lighting, but that would not 
cost more than from £7,000 to £8,000. 

Mr. W. Н. B. MABTINDALE seconded the motion, and the report 
was adopted. 


South Staffordshire Tramways (Lessee) Co. 


Tus directors’ report for 1902 says that the total revenue for that 
piod amounts to £10,827 18s. 10d., and the expenditure, including 
£3,693 188. 4d. rental of lines, to £37,591 14s. 4d., leaving a net 
pects of £3,236 4s. 6d., which, added to the amount of £1,625 7. 
brought forward from the previous account and £691 3s. 4d. trans- 
ferrcd from suspense account, makes an available’ balance of 
£5,552 14s. 10d., which the directors propose should be applied as 
follows:—Depreciation and reserve fund, £1,500; 7 per cent. 
dividend, £3,500; balance carried forward, £552 14s. 10d.; equal 
£5,552 14s. 40d. 


The subscribed capital in ordinary shares amounts to £50,000. The total 
capital expenditure now amounts to £59,629 4s. 7d., in addition to £7,490 11s. 10d. 
expended on the reconstruction of tramways of the South Staffordshire Tram- 
ways Co., repayable in cash or debentures under the terms of the lease. A 
Bil is being promoted in the pn session of Parliament to conflrm agree- 
ments already made with local authorities for leases to this company and to 
authorise the other local authorities having jurisdiction over the tramways 
worked by the company to grant leases of the tramways within their area to the 
oompany after they have purchased same, and to sanction running powers and 
for other purposes. The decrease in receipts during the present year is owing 
partly to the unfavourable weather, but mainly to the reconstruction for elec- 
ical Funnibs of the lines in West Bromwich, during which time only a dis- 
jointed service could be maintained. The directors, however, are confident 
that upon the completion of such reconstruction the receipts and profits will 
not only recover but considerably exceed their former totals. The line from 
Darlaston to Moxley has also been reconstructed for electric traction, and the 
lines in Tipton from Great Bridge to Burnt Tree are now under reconstruction 
for the ваша purpose. An issue of 10,000 6 per cent. cumulative preference 
ehares of £6 each is being made to enable the company to meet the cost of the 
reconstruction of the lines from Darlaston to Moxley, and those in Tipton from 
Great Bridge to Burnt Tree, also of new cars and for other purposes. 


Miles open :— E 1902. 1901. 

( Electric 1:89 79 

Route miles. (Steam 1018 1518 

Single line is 24 “> bs i #% 12:15 12°75 

Double line .. s és T ec jd $'32 10°32 
Number of passengers carried as . 7,858,624 6.861,67 

Average receipts per passenger Ku А 1:28d. 1:42d. 


Avernge expenditure per passenger (apart from line rent) : ; 1114. 1'07d. 
Proportion of expenses to receipts . ТА А v vx 
| Electric 88 20 


Number of cars in stock ee i Steam 28 28 


The meeting of the company was held last Friday at Donington 
House. 


Northern Counties Electricity Supply Co. 


Мв. J. D. MILBURN presided at this company’s meeting, which was 
held at Newcastle on 19th inst., and in moving the adoption of the 
report, of which we published an abstract last week, he said that 
the capital expenditure, £88,000 odd, included the expenditure on 
the Blytb, Spennymoor and Alnwick power stations, which begin 
the new financial year with an earning capacity in lamps already 
connected which the directors are satisfied will, with those since 
obtained during the present year, be sufficient to leave a surplus for 
the current year. Other expenditure under the same headirg 
includes Hebburn, the completion of which station has been some- 
what delayed, but is now practically ready for work. There are 
also some smaller items of expenditure for Felling, Whitley, 
Hartlepool and Thirek, which places are about to be vigorously 
taken in hard. The item for provisional orders secured amounts to 
£7,504 16s. 4d., and includes areas in Yorkshire and in the colliery 
centres of Northumberland and Durham, some of which are under 
negotiation for an early start of operations. The plant already 
installed at the stations of Blyth, Spennymoor, Alnwick and 
Hebburn is capable of producing over a million units of energy per 
annum. Up to the present, there were connected and applied for 
an equivalent of over 24,000 8-o.P. lamps, exclusive of power 
supplies. The total number of provisional orders held or worked 
hy the compavy was 24. Several of these, situated in the mining 
districte of Northumberland and Durham, are well grouped together, 
and it 13 proposed to supply such centres from a common generating 


or power station; in this way a great deal of capital outlay will be 
saved. With regard to the Whitley station, the directors expect to 
make au arrangement with the Newcastle Bupply Co., whereby the 
necessity of erecting a generating station will be avoided; and 
seeing that the Yorkshire Power Co.is now about to commence 
operations, the directors hope to avail themselves of the proaimity 
of one of their power stations to Handsworth, near Sheffield, for 
which place this company holds the lighting order. Thirsk and the 
smaller towns where coals are comparatively dear, and outside 
power not within reach, will be worked by plant driven by oil 
engines. With regard to Hartlepool, which the directors consider 
& satisfactory area, owing to the compact wiring network area, the 
company has secured the bulk of the public lighting, and expects 
also to obtain fair demand for power in addition to light. The 
free wiriog system has beeu largely patronised, and the board 
anticipates a large further demand for it, especially in the colliery 
districts and wherever there are rows or groups of small houses. 
After referring to the new capital which is to be raised, the 
CHAIRMAN formally moved the resolution, and it was carried. 


Folkestone Eleetricity Supply Co. Р 


Тнв directors’ report to December 31st last says that the company 
continues to make satisfactory progress. At December 31st, 1901, 
the equivalent of 32,532 8-o.P. lamps was being supplied, whilst at 
December, 1902, the number was 40,699 8-с P. lamps. 


There is a profit on the revenue account of £5,177 58. 9d., which with the 
profits on installation work, &o., and £810 193. 104. brought forward, and after 
allowing for interest on debenture stock and bank charges on overdraft, shows a 
net balance for distribution, after allowing forthe interim dividend at the rate 
of 4 per cent. per annum already paid, of 42,502 17s. 7d. Out of this the 
directors recommend the payment of a dividend at the rate of 6 per cent. for 
the half-year (making 5 per cent. for the year), which wiel require £1,500, and 
the placing of £200 to the reserve fund or a depreciation fund, thus l-aving a 
balance of £203 17s. 7d. to carry forward. The directors have entered into an 
agreement with the local authority at Hythe for the working of their pro- 
visional order, and they are concluding negotiations with tbe District Council 
of Sandgate for the working of the Sandgate order. To provide the cost of the 
outlay in connection with the supply of these two districts and for further 
extensions in Folkestone and to pay off the bank overdraft, additional capital 
has been created in the shape of 10,000 5 per cent. preference shares of £5 
each. A first issue of 5,000 of these shares was offered in January last to the 
shareholders and debenture stock bolders of the company, and the issue was 
well received and was over subscribed. 


Brash Electrical Engineering Co., Ltd. 


Tue directors’ report for the year 1902 says that the profit and loss 
account shows a gross profit of £66,918 18s. 3d. After deducting 
general charges, maintenance, interest on debenture stock, and 
£6,500 carried to depreciation reserve fund, there remains a balance 


- of net profit of £24,186 13s. 7d. In pursuance of the policy 


inaugurated last year, and for the same reason, tbe directors have 
decided to carry £5,000 to the general reserve fund out of the 
profits for the year. They therefore recommend that the balance 
of net profit be applied as follows :—6 per cent. dividend on pre- 
ference sbares, £18,000 ; to general reserve fund, £5,000 ; to balance 
carried forward, £1,186 13s. 7d. ; equal £24,186 13s. 7d. Capital 
expenditure to the extent of £10,813 15s. 7d. bas been incurred 
during the year on new plant and buildiogs. The obligation of the 
British Electric Traction Co., Ltd., to place 25,000 ordinary shares 
of the company at bas been cancelled in consideration of the 
430,740 already advanced by that company under the agreement 
remaining as а loan at interest until June 30th, 1504, when, at the 
option of your directors, it may be either paid off or the British 
Electric Traction Co, Ltd, may be called upon to invest the 
amount in ordinary shares of the company at par. The company is, 
therefore, now free from the obligation to pay commission to the 
British Electric Traction Co., Ltd., for underwriting the 25,000 
ordinary shares in question, and this item has been eliminated from 
the balance-sheet. The directors are of opinion that the employ és' 
bonus fund, established by the company in 1889, no longer fulfils its 
object. They have, therefore, by virtue of the powers reserved to 
them under the rules and regulations of the fund, declared the same 
to be at an end. During the year under review the directors have 
given unremitting attention to the improvement of the organisa- 
tion and to the extension of the business, and although sufficient 
time has not yet elapsed to admit of the full effect of their policy 
being felt, the balance-sheet now submitted shows that substantial 
improvement has been made. The oompany's facilities for the 
manufacture of steam and electrical machinery generally have been 
greatly strengthened during the year, and arrangements have been 
ooncluded enabling the company to make and supply steam turbines 
as well as polyphase generators and motors, all of the highest 
efliciency, and embodying the most approved modern practice. 
The output from the car and track shops has greatly increased. The 
contract and automobile departments started during the year have 


made good progress. 


Gateshead and District Tramways Co. 


THe report for 1902 says that notwithstanding unfavourable 
weather the gross receipts amounted to £41,548. There is a net 
profit of £9,514, to which is added £3,316 14s. 4d. brought forward, 
making £12,830, which is applied as follows:—5 per cent. and 6 per 
cent. preference dividends, £5,241 3s.; ordinary dividend at 4 per 
cent., £4,847 48.; depreciation and reserve fund, £2,000; carry 
forward, £742 10s. 4d.— £12,830. The expenses of operation have 
been reduced, and the directors hope to be able to make still further 
improvements in this direction. Five additional cars of large 
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carrying capacity have been purchased. The local and other rates 
amounted to £1,532 19s. 9d., being an increase of £840 1s. 5d. The 
total expenditure on new works cbargeable to capital account 
during the year amounted to £12,817 6s. 3d., making the gross 
amount of capital expended on the undertaking £297,200 18s. 10d. 
The construction of the Wrekenton Light Railway will involve a 
further outlay of about £6,000. 


1901. 1902. 
M. Route miles— M. 
4°63 Single line ss ae ae és 5°18 
4°89 Double line ә we $4 s 4°89 
9°52 10 02 

6,172,166 Number of passengers carried 10,168,210 
1:14d Average receipts per passenger .. А 95d. 

0:654. Average expenditure per passenger. T 786d. 

72 37 p.c. Proportion of expenses to receipts А TI p.c 
45 Number of cars in stock .. ex EN - to 


The meeting was held last Friday at Donington House. 


Greenoek and Port Glasgow Tramways Co. 


Mr. C. SHIBREFF HILTON presided at the meeting of this com- 
pany. In the course of his speech he referred to a dispute 
with the Greenock Corporation respecting £1,300 which was 
claimed by the Corporation on account of electrical energy, 
but it was not admitted by the company and bad been referred 
to arbitration. The point in dispute was that, under the 
lease, the company agreed to take a minimum of 500,000 units 
at 14d. per unit, the price of all units consumed in excess of 
that number being left to subsequent agreement. The board held 
the view that the price for the additional units taken sbould be con- 
siderably under 11d. Ор the other hand, the Greenock Corporation 
had thought it inexpedient to make any such reduction, snd, 
pending the result of the arbitration, the full price bad been 
included in the item. After referring to tLe different items in the 
accounts, he said he thought that the shareholders might be satisfied 
with the result of tbe first year of electrical working. The revenue 
amounted to £26,429, against £12,914, and tbe net profit to about 
£10,000, compared with only £1,936 in tbe previous 12 months. 
They had carried during 1902 more than 5,344,000 passengers, 
which was equivalent to, roughly, 60 times the population of 
Greenock, Gourock and Port Glasgow combined. The passengers in 
1901 numbered 2,366,922, and in 1900 2,001,043. 
Mr. Е. В. Lz4 seconded the resolution. 


British’! Electrical Superannuation Fund, — The 
annual general meeting of the members of this fund was beld cn 
Wednesday last week at Donington House, Norfolk Street, Strand, 
Sir C. Rivers Wilson presiding. The report has already been men- 
tioned in our columns. Since the clore of the period under review, 
the membership bad grown from 145 to 157. The Chairman hoped 
that the fund would continue to receive the support, not only of 
the B.E.T. Co. and its associated companies, but of the electrical 
industry gererally. The income for 1902 amounted to £2,785, and 
the invested funds bad been increased to over &5 000 Their invest- 
ments were well spread, and yielded a return of a little over 4 per 
cent. He concluded by referring to the valuable services of the 
secretary (Mr. W. G. Bond). 


Liverpool District Lighting Co. — This ccmpany, 
whose annual report was given in brief in a recent issue, 
held its meeting at Liverpool on 19th inst, when Col. A. Hill 
Holme gave further evidence of the tatiafactory progress that is 
being made. Не stated among otber things that {Ьу would 
probably te shortly increasing their capital by an issue of ordinary 
shares, which would be first offered to the existing shareholders. 


Direct United States Cable Co.—Interim dividend of 


38. per share (at the rate of 3 per cent. per annum) for the quarter 
ending March 31st, 1903. 


Stock Exchange Notices.—Applications have been made 
to appoint a special settling day ip, and to grant a quotation to:— 
British Columbia Electric Railway Co., Ltd.— £175,000 44 per cent. 
Vancouver power debentures of £100 each; 6,000 5 per cent. cum. 
perpetual pref. shares of £10 each, fully paid. 


Robey & Co.—After writing off £5,000 for depreciation, 
there remains £12,640, from which £6,312 has to be deducted for 
debenture interest, and, with £2,849 brought forward from last year, 
a balance of £9,177 is available for division. Dividends of 68. per 
share (3 per cent.) on both preference and ordinary shares are pro- 
posed, carrying forward £348, 


Newcastle and District Electric Lighting Co.— The 
directors have decided to issue £30,000 debentures (4 per cent.). 
The debentures are offered at par to the present shareholders. 


STOCKS AND SHARES. 


Wednesday Evening, 
FnESH records of flatness continue to be created by Consolas, and the 
fall in the Funds is beginning to assume serious proportions. 


While there are substantial enough reasons to account for the 
weakness, the sustained drop is disquieting as well as depressing to 
almost every other market in the Stock Exchange. The fact that 
investment and speculative business has shrank to infinitesimal prc- 
portions is sufficient to dispel any fear of the least semblance of 
decided alarm shaking investors’ confidence in the certainty that 
affairs financial will right themselves in the long run. One of the 
most unpleasant factors now apparent is, of course, the increasing 
clamour raised on all hands for new capital, and the number of fresh 
issues, of all sorts and sizes, which we are promised for April, is 
of itself one cogent cause why Consols are so depressed. 

In this connection it may be mentioned that the County of 
London and Brush Provincial Co. has a new second Debenture issue 
cn hand. Reference was made to tbis last week, when we ven- 
tured to quote a high authority assayiog that no fresh money wou!d 
be wanted yet awhile. However, the underwriting prospectuses 
came out hot on the heels of this statement, and again it is estab- 
lished that to err is human. 

With other investment departments so weak, it seems almo't 
necessary to apologise for the continued hardiness of electric: | 
supply descriptions. There аге few fluctuations to chronicl: 
quotably, but the tone of the market is good, and in many cases it 
is easier to sell shares than to buy them. Brompton and Kensington 
Preference have risen 3, City of London Ordinary 3, the latter 
thereby recovering their dividend. South London Ordinary shares 
are within reach of 4, and the only decline in the list is furnished by 
Charing Cross Preference, which have fallen 5s,the City under- 
taking shares remaining unchanged. Brush shares had their rise 
prior to the issue of the report, which has made no difference to the 
prices. But the Second Debenture stock has widened out 5 points 
in the downward direction, and is now called 85 to 95, an absurdly 
wide margin. 

Beveral of the provincial supply shares are in request, and prices 
show no disinclination to respond to the demand. Bromley (Kent) 
shares have hardened to 6 ex dividend, and the Debenture stcck 
stands at 1034. Bournemouth and Poole Ordinary and Preference a:e 
14 and 104 respectively, Oxfords 54, while Folkestone Ordinary 
command 64 and Hove 8. Calcutta shares remain at 74, Electric 
Lighting and Traction of Australia Preference at 4, and Primitiva cf 
Buenos Ayres Ordinary are 32, and the Preference 4}. 

The only alteration amongst Home Rails shows itself in Central 
Lordon Deferred, the price of which is down a point. City and 
South London Ordinary, however, has really weakened a shade. 
Mersey Railway Consolidated Ordinary stock is inclined to brace 
up а little, notwithstanding the miserable report recently pre- 
sented. The stock is now 14 to 16, and a company has been formed 


to finance the work of electrification that, it is hoped, will set the 


unfortunate Mersey Railway on its legs again. 

Anglo-American stocks are the outstanding feature in the 
Telegraph market, the Deferred particularly distinguishing itself 
with a rise of a full point. Similar advances in the two otber 
8tocks are also to be noted, but the prices of these last are heavier, 
and can Le moved more essily, despite the apparent paradox. 
Speculative purchases on a market bare of stock are responsible for 
the improvement, which has had a sympathetic effect upon Direct 
United States. The Anglo-American jump brought out a rumcur 
to the effect that the company was thinking of amalgamation with 
the Direct United States concern, but there may be no truth in the 
suggestion, although, of course, it is not outside the pale cf 
possibility. А full quarter's dividend is expected on Anglo B," and 
it is thought that appropriations to reserve may soon cease; both 
bull points as regards the “A” stock," Eastern Telegraph securities 
have remained almost lifeless, and, with the exception of a 1 per 
cent. drop in Eastern Ordinary and Preference, prices are unchanged. 
A slight weakening is visible in West India and Panama shares, tLe 
Ordinary being 4' easier, and the Preference marking 1 fall. 

National Telephone stocks, throwing off their temporary dulness 
of last week, display renewed vigour, the Deferred being as much 
as 4 points to the good. The company’s shares do not move, but 
the 34 per cent. Debenture stock bas followed the course of the 
Deferred in more leisurely style. Chili Telepbone shares are 1 
better upon the gradual settlement of the republic after its rupture 
with the Argentine. The Welsbach reconstruction scheme is 
expected within the next few days, and possibly something more 
may be heard of that electric incandescent light which was to do 
80 much for the compauy, but which, for some time past, has appa- 
rently borne cruelly literal testimony to Mr. Kipling's conception 
of “The Light that Failed." Welsbach proprietors wculd, we are 
sure, welcome warmly any new luminant that helped to make good 
profits for the undertaking. 

British Insulated and Helsby Cables shares are both better on the 
report; otherwise the miscellaneous section exhibits no variation 
this week. The Marconi report is interesting, and the price of the 
shares is 21 middle. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


, Stock Closi Сов 
Present or | Dividends for the last Osing cane week ended 
NAME, ; uotations Quotations 
"us cds Shree years: Yar iea, | Mar. goth. | Mar. 26th, 
1900. | 1901. | 1904. Highest Lowest 
67,100 | African Direct Telegraph, 4 % Debs. us " is 2: ..| 100 E $5 $s 97 —101 97 —101 mee E 
25.000 , Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 " Be са 10 is 55 21— 84 2)— 54 ase " 
119,700} ; Do. do. 696 Devs., Nos. 1 to 1,250 Red. bb. сш ee MOS ан .. 5 70 — 80 70 — 80 a 
788,640 ' Anglo-American Telegraph .. ct M n 8 .. Stock | 849 61s. 606 49 — 62 | 0 — bö | 51 | 0 
4,106,580 Do. do. do. 6% Pref. M A ЖЕ 1 5 .. | Stock | 6 «X 6 9,5 6 * 92 — 91 90 — 95 94; 93 
3,105.54) Do. do. do. Deferred d i 2% zs .. | Stock ; 68.% 2. 1, S — н; | 4-3 | 10 Bh 
44000 — Chili Telephone, Nos. i to 44,000 eiii 7 % | 59b | .. 4— 4h | di— 4. 
1Y3,883.3008 Commercial Cable .. . 8100 8 8 0 100 170 160 —170 - 
1.841.200 Do. do, Sterling 500 year 4 4 * Deb. Stock Red. OT Stock |. " | 90 — 9i yo— 94 » 1 - 
16,000 , Cuba Telegraph .. i is a 10 | 4% 4% 85 | 041— 74 13— 74 A 
12955 = Do: 10 % Pre. oO noo n 10 i a „5 „ 1— 11) М 
ҮК irect Spanish Telegraph Ks ps bo v 5 | 4% 4 4% — 8 e 
6.000 Do. do. 10 % Cum. Pref. 3 s me P 5 2: б КОШЕ: 7— 8 7— B 
60.710! | Direct United States Cable 20 8196 84% T 9 — 10 9$— 104 94 95 
92.8001 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1,200, Red. 100 x" 99 —102 99 —102 
4,000,000 | Eas*ein Telegraph, Ord. 8tock J Я : Stock 1% 1% 121 —126 119 —121 128 1194 
1,955,565 — Do. 84 % Pref. Stock • nu Ll a 86 — 89 85 — 88 
1,581,645 Do. 4 % Mort. Deb. Btock Red. m .. | Btock " 106 —109 106 —109 106 я 
300,000 | Eastern Extension, Australasia, and China Telegraph — ..  .. 10 1% | 1% . 114— 124 112— 124 12 118 
320,000 Do. 4 % Deb. Stock Stock ae iss es 105 —106 105 —1 Я 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3.000, red. 1909 | 100 s bs .. 99 —102 99 —102 а 
200.000! Do. do. 4% Reg. Mort. Debs, (Mauritius 8 Sub.) 1 to о 8,000 т .. 15 ө 101 —104% | 101 —104 % | 101} | 
180,227 | Globe Telegraph and Trust 106 E 53% 54 sa 82— 9 81— 9А, 87 
180.049 Do. do. 6% Pref. >. ee не a 10 р .. I 12 — 13 12 — 18 124 12 , 
160,000 | Great Northern Telegraph, o Copenhagen br 10 |15% |16% 95 — 27 25 — 27 5 $a 
66,3001 Halifax and Bermudas Cable, 44 Y 1st Mort. uo Nor | 100 .. СД 99 —102 99 —102 І | 
17,000 | Indo-European Telegraph e o. | 25 10% 10 7. 87 — 1 87 — 11 884 373 
100.000! | London Platino-Brazilian Telegraph, 6 % Dubs. is " .. | 100 a + .. 100 —104 100 —104 ‘ eis 
72.6% | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 bc. he 1 | 28% | 28% z i- i І i е 
46,492 Do. do. 5 % Pref., Мов, 1 to 86,4193 ; = 1 | S i ed] | 1 1 2 n 
1,973,838 i National Telephone, Pref. Stock ,. v vus 100 5 % 5 95 | 6% , 88 —100 98 — 1060 994 954 
1,960,667 Do. Def. Stock би den - x - Е 100 ; SN 41^, 69 — 7 73 — 175 7 72 
16,000 | Do. do. 6 W Cum. 1st Prof. $i " " .. 10 | 6 X 6 9, 64, 13 — 14 18 — 14 ^ 
15.000 Do. do. 69, Cum. nd Pref. .. — e| 10 | 6 6 6 , ! W— 13 12 — 13 
250000 | Do. do, 5% Non-cum. 8rd. Pref., 1 to 250,000 5 6%) 57 | Bitty | D By 54— 65 Ki 5a 
2,000.0000 | Do. do. A Gg Deb. Stock Red. Stock | 84% | 3&5 | Bj 95 — Өн 97 — 99 n 95 
000.000 | Da. do. 4% Deb. Stock Red. e AN 100 4% 4% | 4 's 101 an 101 —108 102} 
171,504 Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid s 1 6% 6 π 4— 1 
100,000! ' Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 o .. | 100 ake TE 048 Tii 97 —100 
11,639 , Renter's . „ 8 5 15% |... б^ бу— 73 64— | 
3,308 Submarine Cables Trust Cert. ix 2 . 105 —115 105 —115 ! 
54,000 | United River Plate Telephone 5 7 96 1% d 04— 5; 5{ — 5 | 
40,000: Do. do. 5%, Cum. Pref., Nos. 1 to 40,000 b >: ee . | Bej 4,— 61 
179,9471 Do. do. 5 % Debs. .. .. | Stock - ; 101 —ic6 104 —107 в 
15,609 | West African Telegraph, Shares ia 10 = А B— 4 B— 4 - 
40,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 53,008 ` 24 ve | . 0- i 0— 1 . e 
150.0001 Do. do. 4% Debs., 110 1,500 guar. by Braz. Sub, Tel. 100 " | 96 — 99 96 — 99 | x 
267,980 | Western Telegraph, „Ltd., Nos. 1 to 207,930 DA zi 10 1% 7 E 1! — 12 11 — 12 EDT ne 
75.0001 Do. 5 % Debs. 2nd series, 1906 so n | 10 = | | 101 —104 101 —104 | i: 
400,000 Do. do. % Deb. Stock Red. еа T ne 100 a 96 — 99 № — 99 А in 
88,821 | West India and Panama тат MS es 10 196 217 ~ 4 "- i 5% | ju 
31,568 Do. do. do. 6 % Сат. Ist Pret. |, i] 20 5s tig— 7 61— 64 ti ör 
4,069 Do. do. do. 69, Сит. 2nd Pre. "ONE UMS TIME 4— f. 1— 6 - ш 
80,0001 Do. do, do. 6 & Debs., Nos. 1 01,800 — .. | 100 | d os | 99 —102 99 — 102 86 o 
| | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 
| | | i 
420,000 eg ee Cum. Pret. .. ed | 10 - .. o. - 9 — 4 9— 4 | 34 à 
900,0001 ` do. 5% 1st Mort, Deb. Stock Red. ' Stock T MRNA bs 75 — 80 чо — 60 | S T 
100,000 British Eleotrio Traction E | | М i 10 % v Y 134— li 134— 14 11 135 
100.000 Do, do. 0% Cum. Pret. F х 10 v 12 — 124 i2 — 122 \ 12 RA 
600.0001 ; Do. do. 64%, Perpetual Debenture tuch .. =, | Btock | 124 —127 124 —127 1283 
100,000 ' British Insulated and Неру Cables 15 „ Wey 1% Th—- b с — & | 8. iu 
100.000 , Do. ps 6*5 Cum. Pre. | D go Мэ» М ч . 53— © 62— 6i | Б : 
50.000 Do. 43% 1st Mort. Deb. Red. 100 "T C 104 —106 . 102 —106 | 105 1012 
60.000 € Broweti, Lindley & Co., Ord. wi. due mor. Age el 895, NI 12/6 to 18/6 1278 to 13/6 pk ee ies 
50.000 U Do. do. 6 % Cum. Pret. be is i Y. £1 6 5 0% E 16/6 to 17s. 16/6 to 176. "4 ES 
106,781 Brush Electrioal Engineering, Ord., 1 to 105,781 .. ; "E vá 2 б , NM NI) s 1— 1 m i | ld, 
150,000 | Do. Non-cum. 6 Pref. .. 4 2 6 83 * | 6% — MH— 2 | AW 2 2 . 
125,000. Do. ao. % Perp. Deb. Stock . Stock k 99—102  ' 99—102 | .. 
125,000 Do. T Per» 2nd Deb. Stock А Btock |. v .. | 90 — 95 | 85 — 95 | — е 
85,000 | Callender's Сабе дааа $ ares B " 5 5% 20 % ко 134— 14$ 1383 — 142 14$ | 
40,000 Ро. йо. do, 5 % Cum. Pret. .. is 5 кз ns 5$— 6 515 : 
90,0001 Do. do. do. 4 Ist Mort, Deb, Stock Red, e | Stock: <. Е | 1 1% —112 108 —112 11143 
1,860,014 Central London Railway, Ord. Block Р .. | Stock | 4 | 4 % | 106 —108 105 —108 1 100g 
494,098 Do. do. 4% Pref. Stock. e s 05. ee T Stock ww] 4 49, ' 108 —106 108 —106 ` 1054 
494,993 Do. do. Def. dos 4v uu QUA. cp. ДВОЕ d res 44 | 4% ' 108 —111 107 —110 
1,330,000 City and South London Railway — ..  ..  ..  .. . Stock 14% 2 ^81 751 76 75 — 77 76 75 
85,000 | Crompton & Co., Nos. 1 B "a ; nU : 8 8% | TÀ 5 1... 2 3 | 24— 8 T T 
? 5 % lst Mort. Reg. to 900 of £100, and | ' | Е | 25 
100,000 001 to 11,000 of £50 red. DE ME. dil Xa en a ө L 
99,961 | Edison & Swan United Elec. Light,“ A“ shares, £8 paid, 1 to o 99, 21 5 | 23% | Nil . I- 2 2 А, . T 
17,189 Do. do. “u A” shares, 01—017,199 5 | 2%% | NI 1 |o ; a 
341.0281 Do. do. 4 p^ Deb. Stock Red. 100 | ee @e е 78 = 77 73 — 77 ee 
100,000: Do. do. 5% 3nd Deb. Stock Prov. ‚Сеге, all рї. 100 ' .. | .. v € 77 — 82 77 — 82 es - 
112,100 | Electric Construction, 1 to 112,1 ix 2 6% | 6% 1 2 of 2 T. T 
31,890 Do. do. 7 95 Cum. Pref. 1 to 81,390 ау oe XM 2 | se X ow | А 2 8 8 “es ee 
89,5001 | Do. do. 4 % Derp. Ist Mort. Deb. Stock = ..  ..|Btock | .. | -. | gg —10 99 —102 К 
25,000 | General Electric 9 поо) E 5 a Pref, 2% © ds T 10 5% | 5% | ' 10— 103 10 — 104 10 
200,000 Do. lort. Deb.. i is AT Stock us | T 100 —103 100 —103 Va 
85,000 Henley' 8 M. т? ) "Telegraph orks, Ord. .. ix s КЕ e 5 .90 20965 20 % | 15 — 16 za 15 — 16 xd 15} 153 
85.000 Do. 4 Korte eb. „ CRCuE 2 564— 6 xd 
45,050 Do. au 44 Mort. Deb. Stock vi .. | Stocek  .. ^| .. | " 107 —111 xd. ‚ 107 —111 
50.000 | India-Rubber, Gutta-Percha & Telegraph Works .. .. 10 10% 09% .. |. 183— 194 lHi— 194 19 1s} 
800,000! do. do. 4% ist Mort. Deb. | 10000 „ | . 100 —104 00 —10 a. 
37.500 Liverpool Overhead | Railway, Ord. .. EET. Bes. WE. wa 10 | 81$ | 14% ilb! 51— 5% 53- 58 a 
10,000 |+ Ро. Pref. £10 pale 100 101 — 11 103— n NC " 
7.500 | Perker (Thornas), 144. Ord., Nos. 110 7. %ů :. 000. 14 163 | HÁ— 153 „ 
87.350 Telegraph Construction and Maintenance. . 12 174% | 20 20 | 96 — 89 30 — 39 3-4 | 874 
150.000 do. 4% Deb. Bus., Nos. 1 to 1,500 Red. 1909 100 К 101 —104 101 —101 SE 
BO 000i | Saeco a City Bally Ord Be | 00 | 89, | 8% | 3% | 97—100 97 —100 i 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
L From Bradford Share List. $ From Manchester Bhare List. 


LATEST PROCURABLE deis OF SECURITIES ` NOT OFFICIALLY ners 


ational Electric Wiring, 8—1, 
Bank rate of discount 4 per eent. (October Gad. 1902). 
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SHARE LIST OF ELECTRICAL COMPANIES (contiaued).—ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends for the Closing Closing Business done 
NAME. or Quotations tations week ended 
iue: E share. 188% three years. Mar. 18th. ar. 25th. Mar. 26th, 1908. 
| 11800. | 1901. | 1902. Я ишы Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. es з» 1 з "о a — 1 1 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. 100 y . "à 190 123 120 —123 ae 
20, 000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6% 8% 8% pom 103 xd 104— 10; xd iie 
20,000 Do. do. 1% Cum. Pref, 5 ba Sa АЕ 94— 10$ xd 10 — 104 xd NE 
50,000 Chang c Cross and Strand Electricity Supply . 5 9 10 % |10% 9 — 9 — 9 975 
70,000 do. do. Cum. Pref. 5 h 5 ХЕ 6 — 5 5 54 
204000 Do; do. “ City Ui Undertaking "4 o Cum. Pret. 5 i3 К 4 52 a 5} 448 
кош а ро. i 99 б 9b Deb a Stock Red. 100 s 25 jx 5 =, ш =, Р 1 ӨР 
44, f elsea Electricity SUPP y, Or - 5 4 4 — — .64x i T 
150,000! Do. do. 96 Deb. Stock Red. . Stock a% M $^ 109 —112 109 —112 M 
10,595 | City of London Electrio dede Ser co 9 10 40, 001—110, 505 10 0 5% 5 9 103 xd 10 — 11 xd 104 104 
40,000 Do. 40,000 10 6 M . 184— 144 ха | 184— 144ха | 14 i 
400,000 Do. b бищ Btock, 8 (iss. at 115) all paid. ee ee oe ^ ee ee —1 — ee ee 
800,000 Do. 2nd Deb. Stock, ov. Certs., all paid .. 100 - * єз 103 —106 103 —106 106 | 
40,000 | County of London & Brush Pror Electric Li hting, Ord. 1—40, 000. . 10 4 | 4 96 4% 84— 94 95— 9) 112 is 
20,000 Do. do. 6 % Pref., 40,001—60,000. . 10 6 bi ae, Uie «we 12 — 13 12 — 18 133 | .. 
400, 0007 Do. do. 4396 Deb. Stock, Prov. Certa. (all paid) Red ‚© PONE MENS - 109 —112 109 —112 110 СЯ 
50,000 | Edmundson's Electric Corporation, Ord. Shares v 6 1% 7 96 = 64— 7 7 | .. 
30,000 ро. до. 6 % Cum. Pref. . b os i к i 6 — 63 6 — 6} M 63 
140,000 do. 43% Ist Mort. Deb. Stock. | 100 ia e $9 106 —109 106 —109 1084 | 2 
21,000 Kensington and Knightsbridge Electric, 20. es 325 5 12% 10 % 10 5, 104— 113 104— 111 ха 7 C 
90,000 do. do. 4% Debenture Stock .. | Stock 5А is 26 100 —103 100 --108 v 
110,000 Tondon E Electric Supply Corporation, Limited, Ord ; 3 s4 se e 91— 2 ay 24 23 
49,840 Do. do. 6 % Pref. b i з i Bi— 6 xd 1— 0 xd| .. 
250,0001 | Do. do. do. 4 % Ist Mort. Deb. Stock Red Stock |... ү! , 100 —108 100 --103 1012 | .. 
100,000 | Metropolitan керше Supply, 1 to 100,000 a 10 6% | 6% | 73% | 184—193 184— 194 vet | ак 
220,0001 Do. 31% lst Mort. Deb. Stock i з is 2 ss ix 108 —118 108 —118 35 е 
250,000! D. Mort. Deb. Stock "me $3 .. | Stock d s us 98 —101 98 —101 - А 
10,852 | Notting Hill Eleetrie. Lighting T нЗ $a 10 7 6 6 4 14 — 16 xd 14 — 15 xd 1 : 
40,000 St. James' and Pall Mall Electric Light, Ord. . 6 143 144 144 15 — 16 15 — 16 1 б 
90,000 Do. do. do. 1 % Pref. 20,081 to 40,080 6 7 ee 8$— 94 8— 9j а И 
150,000: Do. do. . do. 84 рер. Btock Red 100 as 6 se 98 —101 908 —101 . 
12,000 Smithfleld Markets Electric Supply, Ord. .. e m 5 ve M 9496 8 — 84 З — 34 i 
ШОО — pe: oot „ао : | бы Deb. $5 ба s - E is «s TM 83 — 98 83 — n 513 | 571 
, ou ondon ec c upply, . ee ee ee ee ee ee oe 81— — i є 
80,000 | Urban Electric Supply, 955 six us ex s 82 6 " 22 ih 1 4 d EY | is 
110000 Westm Electric 8 DIY, Ord Pret. опо] авдар иф [18% | 12—18 12 — 15 198 12, 
i estminster upp y a - se x — — 18 
28, 141 Do. h Cum. Pret. Pet s 4 5 se „ 54— 6 81— 83 2 
$ mc to Founders Shares. t Unless otherwise stated all shares are {lly paid. 
MARKET QUOTATIONS, Wednesday. March 25th. 
CH. MIC AI. s. &. E METALS, &c. (continued). Da Da 08 
а Acid, R "T .. per cwt. | : Bf | " g Copper Sheet “a 2d per ton ss 
a trio Pa we .. Percwt. | 22/- | | 9 „ Rod. .. per ton £78 T 
a „ Oxalic.. P» E .. рег cwt. | 32/- | е уз (Electrolytic) Bars, .. per ton n £78 65 / inc. 
a „ Sulphuric .. .. .. perowt, | 56 | TAE NE. s; . per ton £54 | £3 inc. 
a Ammoniac, Sal .. per cwt. 42/- | | e " 3 Rad S. per ton £7410 £8 inc. 
a Ammonia, Muríate (туза!) .. perton | #8810 | Ao {2 H.C. Wire per lb. 9d. Ad. inc 
a .. per ton £80 | | f Ebonite Rod v is .. per lob. 8 / ‚ và 
a Bleaching powder .. 25 .. per ton £4 10 | | / эз Sheet  .. 23 .. per lb. 5 / P 
a Bisulphide d Carbon .. per ton £15 | п German Silver Wire .. per lb. | 1/6 : 
a Borax ix - .. рет ton £18 | | h Gutta-percha fine . ix .. per lb. 8 / «ds 
ө Benzole (90 б) SY f .. per gal. 77 | | h India-rubber, Para fine .. .. per lb. 978 o 8/94 Д 
а АН ( 95) . . per gal / | i Iron, Charcoal Sheets .. perton | £18 2 
a Copper Sulphate per ton £928 15 i i „ Pig (Cleveland warrants) per ton 52 83d. inc. 
a Lead, Nitrate perton | £ | i „ 5 s according tosize per ton | From £11 was 
a „ White Sugar .. рег ton &81 $ , Scrap, heavy S per ton 47/6 to 50/- vis 
а „ Peroxide... T" .. per ton £27 10 | 4 Wire, galvanised No.8 .. per ton £9 16 s 
a Metbrlated | Spirit - 0 a IC) per gal. 16 HN g Lead, English Ingot  ..  .. perton AM Р 
a Naphtha, Solvent( & . per gal. | RC 7 2 
a Potash, Bichromate, in casks .. per lb. 8d. | f » з Sheet es per ton 11 £18 10 } 55 me 
a „ Caustic (75/8096). . .. рег ton 224 т Manganin Wire No. 28. .. perlb. 8/- 7 
а n Bisulphate бз .. per ton £85 g Mercury... Кр ыз .. per bot. £8 12 6 е 
a Shellac T e percwt. | 119/- | d Mica (in ginal cases) small.. per lb. 8d. to 9d. Я Р 
а Bulphate of Magnesia ee .. per ton 44 10 Е d y »" » medium per lb. 1/9 to 2/9 yx 
a Sulphur, Sublimed Powers .. per ton £6 5 | | а large .. per lb. 8/8 to 7/8 k 
a » tome . рег ton | £5 10 | | p Phosphor Bronze, plain castings per lb. | 1/- to 1/2 | ? 
а . Lum e Der ton £65 | | p $i rolled bars & rods рег 10, 1/- to 1/8 
a Soda. Caustic е 70 %) .. per ton £10 15 | | | P T мире, per 1b. | From 1/2 | у 
а „ Crystals .. per ton £8 | 0 Platinum es К peroz. | £4 
а „ Bichromate, ‘casks... .. per lb. | 24d. | р Silicium Bronze Wire .. per Ib. 94d. to 1/- 
| | Stee., Magnet, aco'd' оло р" п per ton | £58 | 
METALS, &c. | C „ in bars A15 a 
b Aluminium Ingots, in ton lots . per ton | £148 | g Tin, Block .. ..  ..  .. perton | | to £197 | 30 dec 
9 Wire, in ton lots .. per ton £224 9 » Foll .. per lb. 1/6 92 
Bheet, in ton lots .. per ton £191 „Wire, Nos. 1 to 16 per lb. | 1/93 4d. dec 
; Babbitt’s metal ingots .. per ton 242 to £148 | p White Anti-friction NMetals— 
e Brass (rolled metal 2" to 12”) basis per lb. 1d. | „% White Ant” brand per ton £42 to £62 | 
с „ Tube (brazed) .. per lb. | 9d. | j Yarns, 2,10 Grey Cotton, on sp'is Per Ib. Jad. e: 
с, „ (solid drawn). per lb. | 72d. j „ 6 lea. Flax. .. per lb. А | $3 
e „ Wire, basis.. "P .. per lb. | 714. | B їі „ Sply 10 lbs. Russian per lb. 4454. К 
с Copper Tubes (brazed) .. .. Per lo. : | E j „ 10 lbs. Russian, single .. per lb. 4 | К 
„ (solid drawn) .. per lb. 99а. jd „ 180 lbs. Jute rove perton | 1 
" Copper Bars (best selected .. per ton | £78 | | | k Zimo, Sh't (Vieille Montagne bnd. ) per ton | £2615 | 


— — e aeaa 


Quotations supplied by :— 4 Messrs. G. Bor & & Co.; ; b The British Aluminium Co., L., c Messers. ius. Bolton & dons., Ltd.; d Messrs. F. Wiggins & Sons. ; 
e Messrs. Frederick Smith & Co.; f India - Rubber, G. P. and Teleg. Works Co., Ltd.; ; 9 Messrs. Jame; & »naks e; h Messrs. Edward 1.11 & Co.; i Messrs. Bolling 


und L we; j Messrs. Walter Н. Hindle & Co., Ltd.; k Messrs. era Ashby, Ltd.; m Messrs. W. T. Glover & Co., Lied.; ; n Messrs. P. Ormiston & Sons; o Mesar. 
Johnson; Matthey & & Co., Ltd.; p The: hosphor Bronze eo, Ltd 
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ELECTRIC TRAMWAY AND ID RAILWAY TRI TRAFFIC RECEIPTS. 
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А ! i 
; | Week | Reoeipts for NE Miles Week | Receipts or Miles 
Locality. ending the week. | Total to date. | open. | Locality. ending | the week. | Total to date. open. 
pue шышы ыы мш l -ÁM 
| | 4 £* £ | æ | * |& B. E. T. Co. m л i £ „% £ £* | E 
Aberdeen .. i .. | Mar. 21 825 | +268 | 40 526 + 10,261 — — |ы Poole . Nar. 18 x58 | + 54 | 2,820] + 495, os — 
Birmingham qo» 21 | 5088 | «276 | 67,989) + 3,555) — | — |а Potteries „ IBI 1490 | + 64 15,126] + 1,997 ES 
Biwwxvuru .. » 20 670 | + 15 | 40,270 | + 4,7211 711 v Rothesay.. T ., n 18 89 | + 10 410+ 112 —— 
Bol on . " 2 1076 | +з 6.762 f 7.10 — 5 South Staffordshire г" 18 19 | d 6% — Фм яң I 
n zm e- T] ‚© +334 „702 + 7, — = . == , = — 
Bristol с -— I ин 20 | 4,244 +150 — — 28 | — H 5 ИК E | * 13 453 + 46 | 4,457 | + 418 Z? 
Burnley ee ee ee ?9 41 612 4:90 —— woe — | — > à Taunton . ees » . | [1] 18 | 46 | — 8 (489 чыдын. 89 | +13 
| 58 Tynemouth .. „% 1, 225 +47! 2107] + 967. EE. 
British Elec. Trao. Co. :— | | Am eston · super - Mare. 77 11 25 = | v47 UN |+22 
Barnsiey District . Mar.13 164 — 1,005 — — — 28 Wolverhampton Diet. „ 18 358 7198 8,4-2| +1 10 8 
Dev u pori án ud 400 — 98 3,889 — 117 б pe g Yorkshire Wollen Dist., „, 18 188; — 4158 — 6 |— 
8 bas. 14 757 | tus} 8.246 $ „846 10 2 (ро e 1 171 | + 8. 201, 49/8 
‹ 2 +i: " 5 ver oe as , » т; 
Graveseud—Northflee | , 14 19 | — | Li) — + ilg Dublin .. „ 20 4580 | +319! 48.294 3088 4 | — 
Greenock—P:.Glasgow | ,, 18 404 | + 87 4.103 + 420 7$ | — $ East Nam. „, z1 681 | «190! 19,2:8 + 4,784, 6 „ 2 
Hartlepool .. és » 18 219 | + 43 | 2,194 +4 471 hae 8 Glasgow ea а мү» 21 | 12,609 * 2,408 14,781 | +17, $8 MER 
РЕ ТЕЕ ш ajz S liem o o| Е I , S 
e oe ee ee == , — — unge: 4 -— — — 
Miduleon — .. | „% 13| 2531 — | 2299| — 83 2 Censal London Railway! „ 11 | 7.49 | +318, 88,8% + 4,146. 43 
Oldham—Az hon , 18 625 | + 84 65,280 + 898 8 | — Ойу and 8. London Ву! „ 22 8.089 +3246 | 83,835 | + 9,56! + 
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THE MURRAY PRINTING TELEGRAPH. 


(Continued from page 504.) 


As the motor is kept constantly running, it is necessary to employ 
suitable means for preventing the rotation of the spindle, 21, when 
the latter is checked by the escapement, and for this purpose the drum 
device, shown in the back sectional elevation, fig. 12, is provided. 
Shaft 1, which is directly connected to the armature of the motor, 
is expavded at the outer end to two discs, 3 and 4, in which are two 
slots to hold springs 5 and 6 from moving sideways. Springs 5 and 
6 are attached to the discs, 3 and 4, by adjusting screws, 7 and 16. 
Small pads of hard felt, 8 aud 9, are riveted to the free ends of 
spngs 5 and 6. These pads rub against the inner surface 
of a steel drum, 10 Attached by one end to the drum is a watch- 
spring, ll, the other end being attached to shaft 21. The 
drum is kept in plece only by the attachment of the 
spring to the shaft. The rota'ion of the motor shaft, 1, causes the 
friction pads to keep spring, 11, wound up, thus supplyiog quick- 
acting power to drive the sprocket wheel. As the tendency cf the 
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spindle of the latter is thus to rotate, it will readily be seen that - 


each time the spacing magnet is energised and de- energised, the 
movement imparted to the escapement permits the tape to be fed 
forward a distance equal to that separating two centre holes, On 
the other hand, when the punching magnet is operated, the tape is 
held stationary, and a perforation is made by me ns «f the punch, 
38. The perforations are thus made on one side of the centre holes 
only. Fig. 13 shows the letters of t e received alphabet, the broken 
lines underneath the perforations representing tbe received 
impulees. Mr. Murray has succeeded in obtaining a speed of 150 
words per minute on this recorder. 

A very ingenious device previously referred to as а tspe-stopping 
relay, is fix-d in the space between the punching mecnanis u and 
the steel drum. This relay consists of an electro-maguet, 22, the 
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armature, 23, of which is supporled by two flat strips of metal, 

24 and 26, attached at their lower extremities to a spindle which 

works between two pivots. The armature is controlled by а saall 

spiral spring. Between the upper ends or cheeks of these flat strips, 

24 and 25, is inserted a light spindle carrying a small diec, the 


periphery of which is bevelled. The extremities of the spindle 
project ‘through the cheeks of 24 and 25, and work freely in the 


m 
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BRK SPACE 


holes provided for the purpose. A spiral spring encircles the 
spindle b tween the right cheek and tbe disc, tending to keep the 
latter against the left cheek. When the armature is not attracted 
by coils, 22, the disc engages a worm, 26, fixed on 21. Tbe thread 
of the worm consists of tive turns, the rotation of which causes the 
disc and spindle to be moved bodily sideways towards the right 
cheek. During its traverse, the disc catches the free end of a fine 
flat spring, 27, pushing the latter from the contact post, 28. Both 
of these contacts are mounted on the ebonite block, 29, and are so 
connected as to open the spacing magnet circuit when the disc 
separates the contacts, thus stopping the ќарз feed mechanism. 
When the coils of the relay are again energised, the armature, 23, 
is attracted, and the disc is smartly withdrawn from the worm. 
The pressure of the spiral spring encircling the spindle then causes 
the disc to fly beck against the left cheek, freeing 27 and allowing 
it to again make contact with post 28, thus bringing the spacing 
magnet coils again into operation. The function of the tape- 
stopping relay ts thus to allow the tape-feeding mechanism to start 
immediately the coils are energised by the arrival of main line 
sigaale, and to stop the feeding whe. the main line signals cease for 
more than two or three seconds. 


r 


E, through battery. 


E, through rheostat. 


Receiving Vibrator.—As in the case of tbe transmitting vibrator 
this consists of an iron reed fixed at one end and free to vibrate at 
the other. Movable weights are applied at the free end, and by 
varying their position and siz», the rate of vibration may be 
changed. Three specially designed flat springs are used for the 
contact points, two of which are on оне side, aud one on the 
other, their pressure being regulated by adjustable screws. By these 
means firm electrical contacts way be obtained during the vibration 
of the reed. The feature of this instrument, however, is tbe action 
of the resilient stops fixed at the frceend. Under normal conditions, 
wita this electro- magnet aud circuit operated by break points carried 
by the reed, ац increase of current resulting in iucreased maguetic 
effort will decreare the rate of v. brati, n, and conversely a decrease 
of current, re-ulting in decreased magnetic effort, will accelerate 
the rate of vibration This i» believed to be due to eddy currents 
generated by the magnetic field ot force a.d the movewent ot the 
reed in such tield. The a:tiun descrived, while it bas a oauping 
effect, is of no practical use as a means of regulation fur the work to 
which the reed is here put, because cf its exceedingly limited range. 
It is necessary, in ma‘ntaining unison, to bave a considerable range 
of variation 1n the speed of this reed, such variation in speed to be 
attained in response to variation in the length of current impulses 
of uniform strength. 

To aecure this result, there is placed at or near the free end and 
upon the opposite sides of the reed these resilient stops, shown at 
12 and 13 (fig. 14). These springs receive the reed on each side 
with a cushioning effect and impart an initial return movement. In 
explauation of this resu.t it is to be recalled that the rate of 
vibration of a reed varies witi its leugth, mass, aud the distribution 
of such mass. Increase of curreut iu the motor magnit circuit 
increases the amplituge of vibration without varying tbe speed 
beyoud the slight electro-mazpetic damping effect already described. 
The energy imparced to the reca by tue motur maguet is aissinated 
by the aic resietance and molecular fricti nin the reed ; au increase in 
the propelliog energy bring«a corre-p nding increaceinu the dissipation 
noted. Therefore, White the ampiitude of vibration is маеце, the 
speed is not increased. If fixed limiting stops be provided, to liwit 
the amplitude of vioration, tue euergy of the reed cannot tnen be 
dissipated iu t е оа wer first des грей to the same exteut, and 
there resuits an increase iu the rate of viorati n, wulle a portion of 
the energy imparted to the reed 1s di-sipated iu b'at generated at 
the puiut ot impact. To avoid this loss aud further increase the 
rate of vibrutiou, the energy, which would ctoerwise be lost ata 
rigid contact, is stored iu the resilient, devices, 12 and 13, alr: ady 
referred to, to cushiou tue impact of the reed, aud impart an initial 
retarn movement, By this expedient, the movement of the reed is 
rendered smooth and uniform; it is freed from the interference due 
to the impact with a rigid stop, which acts to jar and disturb the 
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normal rate of vibration, and its rate may be varied by varying the 
curreut impulses. 

In order to increase or decrease the currents in the circuit of the 
vibrator coils, external adjustable resistance coils are provided, as 
shown in the diagram, fig. 1. 

Condensers and Resistances.—This apparatus, which is shown on 
the extreme right of the diagrams, figs. 1 and 2,* is used to prevent 
sparking at the various contact points to which it is connected. The 
condensers have a capacity of 5 or 1:0 m£., and are each joined in 
series with 300° resistance. 

As the remainder of the apparatus shown in fig.1 is of the 
ordinary Post Office pattern employed on duplex circuits, it is 
perhaps too well known to need description here. 

Action of receiving Apparatus —For the sake of simplicity in 
describing the action of the receiving portion of tbe apparatus a 
skeleton diagram illustrating the principal connections is given in 
fig. 14. As the reed, 11, vibrates, the electric impulses in the 
spacing magnet circuit permit a steady progressive movement of the 
tape, 36, provided the line currents are indirectly operating the tape 
stopping relay, 22, so that the contacts, 27 and 28, are kept closed. 
Upon the arrival p B of an impulse of curreut from the trans- 
mitting station, tbe contact pointe, 20 and 21, of the punching 
relay are held closed for one, two, three, four, or five times the time 
interval of one dot lengtb, and while this relay circuit breaker is 
closed, the punch, 34, operates to perforate the tape as many times 
successively as permitted by the time length or duration of the 
transmitted impulse upon the main line. Mr. Murray has thus 
avoided the necessity of transmitting over the main line all 
impulees necessary to produce spacing, and all but a fractional part 
of the impulses necessary to produce the perforations. It is of vital 
importance, however, to preserve unison between the arriving 
impulses in relay B, and the local punching and spacing impulses 
at the receiving station. This is done in the following manner :— 

How Unison is Maintained.—The governing relay operates a circuit 
breaker, 26, moving between two fixed contacts, 27 and 28, electrically 

connected to the same circuit terminal, so that the moving contact 
in going from one to the other, operates to open the circuit during 
its time of transit only. This break in the local vibrator circuit 
takes place at the beginning and end of each signal from line, and 
as trese signals arrive at a uniform rate, and are of unit or 
multiple unit duration, the governing relay operates ite break-point 
at uniform unit intervals, or multiples of these intervals. In the 
same circuit in which this break-point operates, there is also the 
break-point, 14, of the vibrator magnet, 10, which works on the 
familiar buzzer principle. There are thus two break-points in the 
same circuit. If they open and close together, then full vibratory 
impulses flow through the vibrator magnet. If, on the other band, 
the rate of vibration of the reed tends to accelerate, or the rate of 
the arriving current signals tends to lag, then the two breaks occur 
more or less alternately, and consequently less current gets through, 
the impulees are clipped, and the rate of vibration of the reed is 
reduced. In practice the receiving vibrator is set to go 1 or 2 per 
cent. faster than the rate of the arriving signals, and then the govern- 
ing action of the two interfering break-points on the same circuit 
results in the establishment of a steady dynamic balance between 
the accelerating tendency of tbe reed and the retarding tendency 
of the arriving main line signals. By this arrangement the 
necessity for sendiog correcting impulses over the main line to 
secure synchronism is avoided, the correcting impulses being 
ee locally with the co-operation of the line signals them: 
selves. 

Unison Diagram. A diagram illustrating tbe relative position of 
the current impulses in securing unison is given in fig. 15. This 
shows a section of received tape in which appears the word Paris," 
the division between the letters being marked with a dotted line. 
Below the line of the tape are shown the corresponding conditions of 
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current in the local and main lipe circuits; when in unison, and 
again when out of unison. In line 1 there are shown the current 
im pu'rses in the punching naguet circuit effective to produce 
the perforations thown on the section of tare; line 2 shows 
the current impulses іп the lcal *pac'ng circuit; at line 3 are 
shown the maiu line impol-es due to tbe « peraticn cf the autc matic 
transmitter effective to produce the perforation in the tspe repre- 
sented; at 4 is shown the operation of the armature of the govern- 
ing relay, the unehaded divisions representing the ‘armature 
transit time," and the relative position of the armature transit with 
resp :ct to the impnlses in the main and local circuits; at line 5 are 


* Figs. land 2 in the first portion of this article (March 13th) 
were accidentally transposed.— Eps. ELEC. Rev. 


shown tbe impulses in fhe motor magnet circuit which operate to 
drive the reed ; these impulses are shown as in unison with the 
main line and local circuit impulses. In line 6 are shown the same 
motor magnet circuit impulses out of step,cr out of unison. The 
continuous operation of the unison device is best illustrated in the 
actual record tak: n upon a chemically prepared paper tape with a 
pair of iron pens, one in the lozal circuit and one in the main 
circuit; the pens were arranged side by side; line 7 shows the 
record of impulses in the motor magnet circuit; line 8 shows the 
main line impulses, the action of the armature of the governing 
relay having been suppressed. Inlines 9 and 10 the same means 
are employed to render graphic the impulses in tbe two circuits, and 
the operation of the transit of the armature bar 26 of the governing 
relay is also apparent in clipping the local circuit impulses, and 
thus curbing their motive power effect on the reed. There is thus 
established a continuous '' dynamic balance" between the tendency 
of the reed to accelerate its speed and the tsndency of the line 
signals to retard its speed. 
(To be conclud d.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 
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ON ELECTRONS. 
By SIR OLIVER Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 507.) 


Past VI.—ErLrEcrRIC THEORY OF MaTTER. 
Estimate of Size of Electrons. 


On the hypothesis that the flying or vibrating fragment is а material 
corpuscle charged with electricity, so that it has a duplex constita- 
tion and a compound kind of inertia, part material and part electrical, 
no further progress can be made. But on the hypothesis that the 
fly ing or vibrating particle is an electron—a charge of electricity 
and nothing else—a conrtituent of an atom but with no material 
nucleus—eo that the whole of atomic properties are to be considered 
as due to an aggregate of electrons of opposite size [? sign], of 
which one or two sre comparatively free and detachab.e—on this 
by pottesis a determination of the mass of a corpuscle carries with 
it as a consequence а det rmination of its size also. 

Because, аз has already been pointed out, any required amount of 
self-induction can be conferred on a wire by making it fine enough, 
and any required amount of energy can be conferred upon an 
electric charge by making it concentrated enough. The energy ata 


given speed of motion will be proportional both to the quantity 


and the potential, and the latter can be made as great as we please 
by taking the size of the body possessing the charge oxtremely 
small. 

It is the intense region of force close to the wire or close to the 
charged particle which is the effective region; and во, as stated, a 
knowledge of the mass or kinetic energy at а given speed suflices, 
on & purely electric theory of matter, to determine the size of the 
electron constituents of which it is composed. For whether there 
be any intrinsically material inertia or not, there certainly is au 
electrical inertia. The cause of it in the electrical case is known 
it is due to the reaction of the electric and magnetic fields during 
acceleration periods, and is denominated eelf-induction. 

Quite possibly there is no other kind, Quite possibly that which 
we observe as the inertia of ordinary matter is simply the electro- 
atatic inertia or self-induction of an immense number of ionic 
charges or electric atoms or electrons. 

This is by far the most interesting hypothesis, because it enables 
us to progress, and is definite. The admixture of properties, partly 
explained, viz., the electrical, partly unexplained, viz., the material 
—lauds us nowbere, unless by some only partially imagined means 
we were able to estimate how much of the corpuscle appertaias to 
each ingredient. 

The mass of acorpuscle has been measured at something akin 
to +55; of an atom of hydrogen, and its charge as 10^!" electrostatic 
unit. Tbis amount of electricity will have that amount of inertia 
if it exista over a sphere of radius 10—1ë centimetre, but not other- 
wise. Consequently we may assume the siz: of the (lactron to be 
of the order 1u~** ceutimetre in diameter; or 45:575; of the linear 
dimension К.о яр as molecular magritude, viz, 107° centimetre. 

The calculation of order of magnitude is quite simple, for all 
ordinary speeds, because, for them 


m = реа, 


d 


eS cue 10^ x 107 = 10-7?! centimetre, 

though it might with some data be estimated as small as 10-14% 
Wiib a size like that tte peretratirg power of cathode rays is 
explaiued, especially if the atoms of matter are themselves com- 
posed of such minute particles; fur the interspaces will be evor- 
mous compared with the nlled- up space, and a point can penetrate 
far into such an assemblage without striking anytbing. 

The mean free path of a particle is a question of probability. In 
а space containing ? obstacles to the unit volume, а space A х will 
contain n = Az ^; of them, and the chances of a collision while 
one of them travels a length z will be approximately their combined 


* Bee Lodge in the Electrician for March 12th, 1897, Vol. 38, 
page 664. 
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areas as targets compared with the total area available for both bit 
or miss — 


п т а? т 
= а z= ~, 
А 2 


where 2 is the “ mean free path," or average distance travelled by 
any one particle without a collision with another, and « the number 
of encounters while travelling unit distance. But insaying this we 
are ignoring the forces between the particles, and are not consider- 
ing & swing round as a collision. 

Bo, as regards order of magnitude— 


- АХ 1 d? 
Tt = . = =æ ~o 
^ т aè л, т а? Ta?’ 


with a factor 2 or 4/2 omitted which a completer theory would 
give; where d? ıs the cubic space allotted tu each particle, while 


4 a A 
= * 9 is the actual balk of each. 
Therefore 
х total space occupied 
"a eignt times the aggregate volume of the particles 


a statement sometimes quoted as Loschmidt's theorem. 

Hence the mean free path can be determined by considering how 
much space the substance of all the electrons in an atom occupies, as 
compared with all the space which the atom occupies itself. In other 
words, we have to consider what the size 10-!? for an electron's 
diameter means, as compared with the size 10— for an atom's 
diameter. In the solar system the diameter of tbe earth is zchDoöth 
part of the diameter of its orbit round the sun. Consequenily if 
the earth represented an electron, an atom would occupy a sphere 
with the sun as centre and five times the distance of the earth as 
radius. 

In otber worde, if an average atom is composed of electrons, they 
are about as far apart in that atom in proportion to their size as the 
planets in the solar system are in proportion to their size. 

In an atom of hydrogen there are roughly 1,000, or say more 
exactly 700 electrons in order to make up the proper mass. 

Iu an atom of sodium, which is 23 times as heavy, there must be 
about 15,000 electrons. 

Aad in an atom of mercury there must be отет 100.000 electrons. 

Consider then aa atom of mercury containing 100, 000 of these 
bodies pa^ked in a sphere 10— centimetre in diameter. Oue 
would tuiak at first they must be crowded; but there is plenty of 
room. Zach electron is only 10-13 centimetre across, and there аге 
only abort 50 of them ір a row along any diameter of the atom; 
hence the empty space inside the atom is enormously greater than 
the filled spaces. At Jeast a thousand times greater in linear 
dimension, or a thousand million times greater in bulk. 

The whole volume of the atom is 10-* c.c, the aggregate 
volume of all the electrons composing the atom is 105 x 10-9 = 
10—89 c.c, consequently the space left empty is 10!° or ten thousand 
millioa times the filled space. 

Even inside an atom of mercury, therefore, the amount of 
crowding is fairly analogous to that of the planets in the solar 
system. For though the outer planets are spaced further apart than 
the inner ones, they are also bigger, to practically a compensating 
extent. 

Now, going back to what is sometimes called Leschmidt's theorem 
iu the kinetic theory of gases, obtained roughly above— 

mean free path volume of space available to particles 


— — — 


1 diameter uf particle combined volume of all their substance 


we have reckoned tbe latter fraction, in the inside of an atom of 
mercury, as 


4 | D 
47 x (10 


100,000 x М т (10 - 155 


10 ^ 
= m = 10, 
10° x 1u- " 


Hence the mean free path of an electron inside an atom of mercury 
will be comparable to 10? times the size of an electron, £e, it will 
be 10— * centimetre ; that is, it may get through on the average the 
substance of some 10,000 mercury atoms in a row without collision. 

Ia any other Jess dense substance it will go further. The actual 


distance thus travelled by corpuscles plunging into a dense metal is 


very small, only the thousandth part of a millimetre on the average, 
aud it need by no means nece-sarily be a straight line; s> а target 
of platinum succeeds in stopping them fairly near its »urface, and 
enables the X-rays went rated by the shock fairly to emerge. Some 
corpuscles will be stepped more suddenly than this, and some will 
travel further, but 10~' centimetre is about the average distance 
travelled in a solid as dease as platinum. 

This distance, however, gives no notion of tbe value of the 
negative acceieration during a collision, because the greater part of 
the thousandth of a millimetre is free flight; tha stoppage occurs 
only эв the last episode of that flight, viz at the iustaut of collision. 
The colliding шазев are 100,000 to 1, во the change of velocity at 
itnpact could be estimated ; but the impact will really be more of 
an astronomical or cometary character, and the effect is analogous to 
the entrapping of comets when they pass near a planet, thereby 
rendering them permanent members of the solar system. 

The ordinary behaviour of a foreign comet, which comes and goes, 
may be called a collision with, aud rebound from, the sun; for 
although there is no real encounter of main substance, that is what 
it would appear like if it could be seen from the depths of space ; 


and the two branches of the comet’s hyperbolic orbit would look 


like straight lines of approach and recession. 
Coatets which happen to pass very near з planet, however, are 


deflocted, swirled round, and often virtually caught by that planet 
receding only with an insignificant differential velocity which is 
unable to carry them away from the attraction of the sun; into 
which they often drop. Or if they do not actually drop into it, 
they will continue to revolve round it in an elliptic orbit, becoming 
a member of the solar system, and liable ultimately to be degraded 
into a swarm of meteors. ; 

This is the sort of process known to occur in astronomy, aud 
circumstances not unlike that may attend the encounter or apparent 
collision of а fariously-flying comet-like electron with part of the 
massive system of an atom. | 

The stoppage, therefore, will occur well within the limits of atomic 
magnitude, 10-5 centimetre; and so the acceleration will be of the 
order 77 = 10% C. g. 8., and the force needed thus to stop even a 
single electron will be the tenth of а дупе. 

No wonder that violent radiation-effects are produced. The 
“ power " required to stop an electron, flying with one-thirtieth of 
the speed of light, inside & molecular thickness, can be estimated 
thus— 


[uw 


energy + time = г m 1 I = 10-7(10?? 10° = 10"ergs per 


second ; or thus— | 
1121 HIT = 10-! x 10? = 108 again, 


which is equivalent to 10 watts. (Though the time it lasts is only 
the 107? part of a second.) 

But only a small fraction of this gres into radiation. The 
radiating power can be estimated thus, from Larmor’s expression 
for it, as given in Appendix G, Part IV.:— 


и e а 10—40 

v (4) 1010 
The rest therefore, it would appear, must take tbe form of heat. 

It ie worth considering what circumstances would give radia- 
tion an advantage over heat, aud vice versd. Because sometimes 
conspicuously the target gets heated, and sometimes X rays are 
emitted. Let u be the speed and / tue distance of stoppage, then— 


u? 
u= 


X 10°? = 100 ergs per second. 


then the force required to stop it is— 


s 2u ці 
т и m — — —. 


The power of the blow is— 

u е us 
| bal 
whereas the radiation power ia— 


24 — (270 _ pneu. 
Jv 21 6 v 
radiating po rer a н _ 26 
total power b v vt | 
where ¢ is tbe time of stoppage, and v is the velocity of light. 

So effective radiating power depends chiefly on very sudden 
stoppage, and on the speed being near that of light. If the velocity 
is a tenth that of light, and if an electron can be stopped in some- 
thing like its own diameter, about 10 per cent. of the energy will 
g^ in radiation, and the rest will take other forms, presumably 
heat. 

As the velocity diminishes, more and more of the energy takes 

the form of heat; which agrees with the fact that at moderate 
vacua the target gets red-hot. 
. The ratio of the radiation power to the total power із as the 
dimensions of an electron to the distance light would travel dariog 
the period of the stoppage. So to get alı the energy radiated it 
is necessary to stop a pellet moving with a tenth the speed of light 
1n something like & tenth of its own diameter. 


JUSTIFICATION FOR ELECTRIC VIEW oF MATTER. 


But now what justification is there for the extraordinarily far- 
reaching hypothesis that the clectrons constitute matter, that atoms 
of matter are composed of electric charges, that the fondamental 
inertia-property of matter is identical with self-induction ? 

There is the reasonable philosophical objection to postulating two 
methods of explaining one thing. If inertia can be explained elec- - 
trically, from the phenomena of charges ia motion, it seems need- 
less to require another distinct cause for it also. Воб this is not all 
that can be said ; it 18 quite possible that direct experimental proof 
will be forthcoming before long. A method suggested by Prof. J. J. 
Thomson had reference to the proportion of radiation to thermal 
energy developed when corpuscles encounter a target which 
suddenly stops them. Ia so far as they consist of non-electric 
matter they would produce only heat by their dead collision, with- 
out any direct generation of ethereal waves. In so far as they 
consist of electric charges they would disperse a certain amount of 
radiation energy ; and so the proportion of radiation to heat might 
afford a criterion.* Hitherto, however, no adequate measurements 
have been made in this direction. 

But there is another more likely avenue to a conclusive result. 
We know that when an electric charge moves with a speed 
approaching that of light, its inertia is theoretically no longer con- 
stant, but rapidly increases and becomes infinite when the light 
velocity itself is reached, at least on the orthodox and accepted 
theory ; and rather complicated and not quite accordant expressions 
for this high speed inertia have been calculated by several mathe- 
— — —— —— ————— ——— — — 


* Bee J. J. Thomson, Nil. Mag., April, 1899, p. 416. 
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matical physicists. See Appendix K for a discussion of this 
difficult sabject. 

It is possible that in certain cases of the production of cathode 
rays & speed not far short of that of light may be reached, and the 
increa:ed inertia observed. Such an experime tal determination 
has been seriously and quite recently undertaken bv Prof. Kauf- 
mann, who employed the method indicated above (Part III.) of 
comparing simulta'eously the electric and the magnetic deflection 
of the same set of rays submitted alternately or simultaneously to 
an electric and a magnetic field. Thus the velocity and the e/m 
ratio are both known, and Kaufmann concluded that when the 
speeds approached perceptibly near the velocity of light the 
electro-chemical equivalent m/e increased by just the amount 
required in accordance with pure electric theory—the theory which 
attributes the whole of inertia to electric influence. There 
appeared to be no quantitative room for any extra inertia, such as 
that of an inert particle of non-electric matter travelling with each 
projectile, retaining its inertia constant at all speeds, and so con- 
tributing nothing to the riee of inertia perceived when the speed 
approaches within hail of that of light. 

It is too soon to be sure whether these results are trustworthy or 
not. The attempt is brilliant, and it can hardly be doubted that 
before long, evidence will be forthcoming on this and on other lines, 
which will enable us to accept or reject the hypothesis of the elec- 
tric nature and unification of matter. 

Meauwbile the bypothesis is in itself so probable that it is justi- 
fiable to attempt to look ahead and obeerve some of the consequences 
of the view that all atoms of matter are built up of the same 
fundamental units, and are composed of aggregater of a definite 
pumber of variously grouped negative and positive electrons, arranged 
in kinetic patterns and kceping apart by reason of the vigour of 
their own orbital motions. 

At first it is not easy to do more than imagine the electrons to be 
statically grouped into regular patterns; arranged it may bs in 
triangular or square or bexagonal order; with other allied three- 
dimensional possibilities familiar to students of ervetallograrhy. 
See, for instance, William Parlow, Brit. Assoc. Report 1896, p. 731; 
also Lord Kelvin, Phil. Mag., March, 1902, and elsewhere. 


( To be continued.) 


DINNER OF THE LONDON ELECTRICAL 
CONTRACTORS' ASSOCIATION. 


THE second annual dinner of the London Electrical Contractors’ 
Association was held on Thursday last week at the Holborn 
Restaurant; Mr. A. Rasbleigh Phipps, President, took the chair, and 
about 250 members and guests attended, almost filling the "King’s 
Hall.“ Among those present were Colonel Crompton, Mr. J. 
Swinburne (Pres. I. E. E), Mr. W. G. McMillan (Sec. LE E.), Mr. 
W.B Esson. Mr. Wallis-Jones, Mr. Е. H. Nalder, Mr. Claud Hill, 
Mr. Stuart Russell. and other well-known engineers, both con- 
sulting and manufacturing, in addition to the members of the 
Association. 

The dinner, of course, was excellent; it was accompanied by a 
capital programme cf music performed by the “ Bijou” orchestra, 
conducted by Mr. J. Pougher. after the President, with com- 
mendable brevity, bad proposed the loyal toasts and these bad been 
duly honoured, Mr. Phipps pledged the “London Electrical 
Contractor’s Association.” He pointed out that while last year there 
were 60 firms in the combine, tbat number had now been doubled. 
A standing committee had been appointed to deal not only with 
trade discounts, but with trade irregularities of all kinds. The 
President protested earnestly against Clauses 63 and 64 of the 
L. C. C 's General Powers Bill, which are intended to authorise retail 
trading and the wiring of houses by municipalities, who, working at 
or under cost price, threatened to set up a ruinous competition with 
their ratepayers. Although vigorous action had been taken to 
oppose the Bill, only 10 per cent. of the contractors, whose 
pockets would ba most severely affected, responded to the call. 
Mr. Duncan was organising a system of workmen’s certificates, 
whereby it was hoped to eliminate all but the genuine skilled 
wiremen. 

Next, Mr. W. R. Rawlings, President of the National Electrical 
Contractors’ Association, proposed“ The Institution cf Electrical 
Engineers," and expressed the hope that when that body built itself 
a home it would remember its early days, and find room for the 
Contractors’ Association, ав the Civil Engineers had done for it. 
Mr. Rawlings, iu the тате of the Contractors, loyally accepted the 
new wiring rules, and said he thought that even the adviser of the 
leading fire ‹ fice would be satisfied with them. In reply, Mr. J. Swin- 
burne, Presidert of the Institution, said he hoped that the I. E. E. 
would afford hospitality to the Contracters, but could not promise 
free coffee. Не described various funct'ons supposed to be normal 
to the Institution, such as the standardisation of machines (which 
inv: |ves the suppression of consulting engineers), and the over. 
working of the secretary ; but the main object of ite existence, he 
thought, was, like that of thc Contractors' Association, to promote 
anity among the members. 

. Mr. W. W. Strode, with a neat speech, toasted “ The Visitors,” and 
Mr. H. Bland (Past.-Pres. Northern Section N. E. O. A.), in reply, ex- 
pressed his pleasure at the progress of the London Association, and 


* See Comptes Rendus for October 19th, 1902. 
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the hearty enjoyment of the evening's entertainment by the 
visitors. Mr. W. B. E3son also replied, and wished thé Association 
every success, hoping that membership would become a guarantee of 
good work. He appealed to the members to snpport home manu- 
facturers in preference to foreigners, and declared that there ought 
to be not hostility, but a firm union between manufacturers and 
contractors. 

The toast of “ The Electrical Engineer Volunteers” was appro- 
priately spatchcocked into the programme at this point being 
proposed by Mr. Passmore Edwards, and responded to by Ool. 
Crompton. Finally, Mr. W. R. Woodward (Past-Pres. London 
E. C. A.) proposed the health of The President,” in eulogistic terms, 
and Mr. Phipps briefly acknowledged the compliment. 

The toasts were interpersed with songs by Messrs. Cassidy, 
Davis, Fowler and Barnard. 


SOUTH AFRICAN NOTES. 


[From Осв SPRCIAL CORRESPONDENT AT JOHANNESBURG. | 


Dundee, Natal. -A prospectus is now being issued by the Dundee 
Electric Light and Power Co, Ltd. This company proposes to 
acquire the business now being carried on by Messrs. Colline, 
K-asler & Co, Pietermaritzburg. The capital is registered as 
£10,000, of which £8,600 goes to buy off the old company's works, 
plant, stock, goodwill, and also includes a concession from the 
Dundee Corporation to supply the town with current for electric 
light and power purposes. This leaves £1,4( 0 for working capital. 

Barberton.— Tne Board of Health bave decided to petition the 
Council to tanction the electric lighting of the town. The tele- 
pbonic and telegraphic arrangements of the district are also being 
given some attention at present. 

Krugersdorp.—The Board of Health have decided to approach 
tbe Government for a loan of £8,000 to instal an electrio light 


station in the town. 


Ladysmith.—Mr. J. S. White, of Durban, bas been appointed the 
borough electrician for Ladysmith. 


— — — EE RENONEZNIO 


ELECTRICITY SUPPLY FOR SMALL TOWNS 
AND VILLAGES. 


AT the meeting of the Leeds Local Section of the ІЕЕ, 
held on March 19th, а paper was read by Mr. A. B. Mountain on 
the above subject. After referring to the comparatively small pro- 
gress which bas been made in the lighting of small towns and 
villages, the lecturer considers this largely cue to difficulties and 
misconceptions which are tending to impede the introduction of 
electricity, and proceeds to consider these. 

The first difficulty is the want of enterprise or energy which is 
noticeable in all small places. This feeling of apathy is encouraged 
by the local gas companies, who are naturally in opposition to the 
rival undertaking. ` 

The second difficulty is the supposed large initial outlay of capital 
necessary to construct works, the very general idea being that such 
small worke must charge a high price per unit, and will therefore not 
be carried on profitably ; but with care in the selection of a system, 
and in derigning the works and distributing mains, financial succees 
сап be assured even on the smallest scale, and the initial capital 
outlay should be proportionately less than in a large town where 
one is compelled to construct works and lay mains of sufficient size 
to meet the demand which is certain to arise in future years. Then 
again, it is wrong to assume that small works cannot sell electricity 
protitably at a reasonable price per unit. Many small places under 
the control of companies and local authorities charge at the rate of 
from 4d. to 6d. per unit, and, where the supply is derived from 
collieries, mille, local electrical engineers, &., from 3d. per unit 
upwards. 

Also the charge for gas in small towns is usually much higher 
than in large ones, and it is usually found that electricity at 44d. 
per unit will be adopted in preference to gas at 2s. 6d. per 
1,000 cb. ft. 

The third point against local enterprise is the idea that the power 
companies will eventually supply all such small towns and villages. 
However, a comparison of the plant and supervision required in the 
two cases leads the lecturer to the conclusion that tnis is hardly 
practicable, and even in cost the power company would, in accord- 
ance with the latest published information, charge 24d. per unit, 
whereas it could be generated by steam or oil engines at from 3d. to 
1d. per unit. 

The fourth, and perhaps most usual, ditticulty is the cost of 
obtaining the necessary Parliamentary powers, and a further 
dislike to the stringent regulations of the Board of Trade and the 
Local Government Board 

That the cort of obtaining a provisional order must be charged tc 
the rates, and that the repayment of borrowed money must com. 
mence immediately, is a serious point upon which some concessions 
might be made by the Local Government Board; and when it is 
considered that, in the case of tramways, one ог two years are sllowed 
for construction, and that the full revenue from a tramway system 
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commences at once, whereas the revenue from an electric supply 
undertaking can only grow gradually, it will be agreed that local 
enterprise is not encouraged. 


ENGINEERING DIFFICULTIES. 


There are in Great Britain and Ireland about 500 small towns, and 
between 2,000 and 3,000 villages, and very few of these have any 
electricity supply undertakings. 

The chief points of consideration for engineers are : — 

1. The probable number of consumers and consuming devices which 
will be connected within two or three years, and the ultimate maxi- 
mum development. 

2. The maximum demand which the generating plant will be 
required to supply. 

3. A suitable position for the generating station, the form of 
motive power and system of generation. 

4. Tbe best method of distributing tbe supply, and the connection 
of consumers. 

Notbing but experience will enable one to estimate the first point 
correctly ; obviously the lower the price the quicker will consumers 
become connected, and this is the better course to adopt, although 
it may result in а loss for the first year or two. 

It will usually be found that the majority of premises rated above 
a certain amount may be relied on to become consumers, and in the 
cases where it is possible to fix meters and a few lighte free, a large 
number of small consumers may be secured. 

As to the second point, the maximum demand upon the works 
would not appear likely to exceed, during the first two or three 
years, half the lampe connected, and this would gradually be 
reduced to about one-third of the total lamps connected. 

The third point, tbe selection of the form of motive power, bas, 
in many cases, given the autbor considerable trouble. 

The selection of a site for the generating works is not difficult. 
In most small towns the disposal of refuse іп cor junction with the 
supply of electricity may iufluence the selection of the motive 
power to be employed. 

The form of motive power to be adopted must therefore depend 
upon local conditions, and it may be interesting to give some 
examples of the different kind of plants which may be adopted for 
а mall town with a population of about 7,000. 

The estimated lamps connected during the first two years are 
3,000 of 8-с.р., and the estimated connections at the end of about 
the tenth year 14,000 8-c.P. The first instalment of plant would 
therefore require to be equal to about 60 Kw., and might be divided 
into one 20-k w. and one 40-kw. plant; the latter sized unit of plant 
being eontinued as the station developed. 

Confining now our attention to the generation only, the worke 
would cost the following amounts :— 


OIL. 

Buildings and foundations ... m .. £250 
Two engines, dynamos and ewitchboard ... . 1,175 
4 B. r. plant instead of accumulators ТУ 125 

£1,550 

Town Gas. 

Buildings and foundations - .. £250 
Two engines, dynamos and switchboard ... .. 1,050 
4-H.P. plant instead of accumulators s T 100 

£1,400 

Рворосев Gas. 

Buildings and foundations ... £500 
Two engines, dy nAmos switchboard and producer 1,375 
Aceumulators ... 858 ; 5% 175 

£2,050 

STEAM. 

Buildings and foundations £750 
Two engines, ааа switchboard snd boilers .. 1,475 
Accumulators ... if 175 

£2,400 


For the porpose of ascertaining the average cost of generation, 
it may be safely atsumed tbat in the second year 30, (OO unite of 
electricity will be sold. The costs will therefore be approximately 
as follows for each form of motive power:— 


OIL. | 
Oil, used as fuel hus gos vus .. ‘6d. per unit. 
Oil, waste and stores ... ae m: un dede. a 
Labour in the station... bé ve .. 40d. „ 
Repairs ... ivi s si ges ex “000: э, 
Management, rents and rates z e. 37d. „ 
Depreciation, at 4 per cent. T .. 50. ji 
Interest, at 4 per cent. m 5d. 
Total cost of generation per unit sold, 2:59d. 
Towx Gas. 
At 2s. per 1,000 cb. ít., allowing 25 cb. ft. per unit. 

Gas s 7 d. per unit. 
Oil, waste and stores . те " ws 19d. a 
Labour in the station.. T uh 4. 40d. „ 
Repairs ... je .. '20d. „ 
Management, rents and rates a .. 37d. „ 


Depreciation, at 4 per cent. . sys € by i 


Interest, at 4 per cent. 4 
Total cost of Е generation per unit sold, 2:59d. 


PRODUCER Gas. 
3 lbs. of coke per unit, at 16s. per ton. 


Coke de .. "25d. per unit. 
Oil, water and stores бю л ce ux 20d, 
Labour in station aX a, vee .. 60 1. „ 
Repairs .. m va. Ad. 4, 
Management, rents and rates. е .. 37d. „ 
Depreciation, at 4 per cent yas . 7654. „ 
Interest, at 4 per cent. 65d. 

Total cost of generation per unit sold, 2'964. 

BT£AX. 

10 lbs. of slack per none at 88. рет ton. 
Slack is '42d. per unit. 
Oil, waste and stores T" is .. "20d. „ 
Labour in station de se bat .. 60d. „, 
Repairs .. Үз s .. 24d. „ 
Management, rents and rates. ous Ge 874. p 
Depreciation, at 4 per cent. iS im UE us 
Interest, at 4 per cent. .. 77d. 


Total cost of generation per unit sold, 337d. 


The above figures show the enormous importance of keeping 
down the capital expenditure. It may be urged that it is unnecessary 
to allow 4 per cent. for depreciation, and the same amount for 
interest, as & local authority can usually obtain 25 years for the 
repayment of its electric lighting loan, aud this, allowing 3 per cent. 
for accumulati ag interest, would only equal 2$ per cent., and money 
can be borrowed at 3 to 34 per cent., but it is much better to keep 
figures perfectly safe, and the larger the amount provided for 
depreciation, the sounder the undertaking will be. 

In the oil, and town gas stations small plante are suggested for 
running the load from midnight uutil the fullowivg evening. These 
are so perfectly made that they may be safely left то run without 
any attention, and will be found to be much mure economical and 
reliable than accumulators. 

Where gas companies аге in existence, it will be possible to 
obtain gas at а lower price һап 2s. per 1,000 cb. ft., aud in a few 
years, it might be found more economical to use producer gas. 

If steam is adopted the locomotive form of boiler will save a 
Jarge amount of capital, by dispensing with brick chimneys and 
flaes, and it will be advisable to run non-condensing during tbe first 
few years. 

SYSTEM OF SUPPLY. 


In most small places a two-wire 200 or 220-volt continuous- 
current system would be most suitable, but for long distances, 
alternating current at 200 volts with step-up and step-down trans- 
formers would be better. 

The engineer must consider carefully tbe method of distribution. 
Most small places are scattered over a considerable area, aud the 
length of mains per consumer will be much more than in large 
towns. The cost can be reduced if ovorbead wiring is adopted, and 
іп a small town no argument of any importance can be ad vauce d ia 
Opposition, while the arguments for overhead wiring are very 
strong —(1). It ів much more economical. (2). More easy to keep iu 
order. (3). Easy to substitute larger wiring when small wires are 
overloaded. (4). No disturbance of the pavement is necessary to 
connect consumers or find a fault. (5). The cost of connecting con- 
sumer is very materially reduced 

If we assume there are 120 cousumers connected and three in les 
of mains, the sectional area being `1 of ary. iu. (it would not be 
advisable to fix overbead such heavy cables at first), the cust would 
be as follows :— 


DISTRIBOTING SYSTEM WITH UNDERGROUND CABLES. 
3 miles of ‘1 single cables, laid in wooden 


trougbing... ja nes es 05e — 21,290 
20 cables connecting boxes T ses ass 80 
120 services boxes T 240 
120 services, including metere; foses ‘and fixing . 540. 


42,150 


DisraIBUTING SYSTEM WITH OVERHEAD CABLES. 


3 miles of 1 conductors, fixed upon wooden poles... £770 
120 services, including meters, fuses, and fixing. 480 


£1,250 


In regard to distribution witb underground cables the cost per 
unit will be as follows :— 


Labour a 5 ps ii ni out 2а. 
Repairs ES CES д5 16d. 
Management, rents aud rates in m Vis 16d. 
Depreciation, at 4 per cent. es ы т 91. 
Interest, at 4 per cent. " Жз e TE '69d. 

1 82d. 

With overhead cables the cost per unit will be: 

Labour T ч un "qud. 
Repsirs | us 16d. 
Management, rents and rates 16d 
Depreciation, at 4 per сеш! | ә | 40d 
Interert, at 4 per cent. ps T as 23i 40d. 


1:24d. 
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If we add the cost of generation—2:59d , the total cost of pro- 
duction with the overhead cables becomes 3 83d. for the second 
year’s working, and we may reasonably expect to see «mall under- 
takings working profitably and charging from 4d. to 44d. per unit. 

It will be noticed tbat the cost of services, meters, &., is included 
in the above figures. The charge for meter rent usually covers the 
interest and depreciation upon the capital so expended, so that this 
item might be neglected, but the discount on cash accounts has been 
considered to balance meter rente. 

Tbe staff required to work the gas-driven plant would be:— 

One engineer-in-charge (at £130), one assistant (at £68), one 
junior (at £52). 

These would fix meters and services, and carry out overhead 
wiring, and tbe time expended upon such work would be charged 
to capital. 

The lecturer concluded by a reference to the senseless attitude of 
local authorities who applied for prov. orders, and failed to carry 
them into effect; and who also opposed companies who wished to 
enter their districte. 


THE LANCASHIRE AND YORKSHIRE 
-= RAILWAY ELECTRIFICATION. 


Messrs. W. T. GLOVER & Co., LTD., of Trafford Park, Manchester, 
have obtained from Mesers. Dick, Kerr & Co., Ltd., of London, the 
important contract for the supply, delivery and laying of the whole 
of the high-pressure mains to be used on the electrification of the 
Liverpool and Southport branch of the Lancashire and Yorkshire 
Railway. 

The cable is of Messrs. Glover's well-known armoured T.T. 
Diatrine paper type as specially standardised by them for high- 
pressure work, and similar to the cable supplied in large quan- 
tities to the Manchester Corporation and others. 

The workipg pressure between conductors is 10,000 volte, the centre 
point of the star being earthed ; the pressure to earth is, therefore, 
only 5,780 volts. This earthing of the centre point has consider- 
ably reduced the cost of the cable, as a diminished thickness of insu- 
Jation from earth is permiesible under this condition. 

The testa on this cable are very formidable indeed, especially 
when the comparatively emall thicknesses are taken into considera- 
tion. They are:— 

At Works.—30,000 volts alternating between cores (thickness, 
"360 in.); 30,000 volts alternating between cores and earth 
(thickness only 26 in. ). 

After Laying.— 20, 000 volta between cores, and between cores and 
eartb, for one hour. 


6,500 volts. 10,000 volts. 


MANCHESTER CABLE. LANCASHIRE & YORKSHIRE CABLE. 


An interesting comparison can be made between this cable 
and the one supplied to the Manchester Corporation. The latter 
cable was designed for a working pressure of 6,500 volts, centre of 
ster unearthed, and when everybody was under the impression that 
the Board of Trade rule as to thickness of dielectric applied for all 

ressures. Ав will be noticed from the illustration, the thickness 

tween tbe cores and between the cores and earth is 35 in. The 

test pressure on these cables was 14,000 volts. The copper section 
in each cable is the same, 15 sq in. 

There is much food for thought in the fact that Messrs. Glover 
have produced a cable to work at 10,000 volts which is actually 
smalier in dimensions than the Manchester cable working at 6,500 
volte, at the same time allowing more tban twice the pressure tests 
on the cable. 

Estimates for mains on high-pressure transmission schemes 
ehould be materially modified now that cables have been brought 
to such а pitch of excellence as the above performance denotes. 
Tbe total quantity of cable to be laid is 32 miles approximately. 

The solid system of laying has been adopted, the cables being 
laid in a wocd trough, filled solid, with tile coverings, three cables 
running in each trough. The cables are to be run on the railway 
embankment the whule way. 

The delivery of the cables bas to be completed by June 30th, and 
tbe complete laying and jointing by July 31st. A large quantity 
eh the cable has already been made and bas successfully withstood 


EARLY APPLICATIONS OF MAGNETO- 
ELECTRIC MACHINES. 


In our issue of February 20th we reprinted an article from the 
Society of Arts Journal on “Тһе Early Application of Magneto- 
Electric Machines for Electro-Metallurgical Purposes.” In that 
journal for March 13th, the following letter, which had been 
received by Sir H. Trueman Wood, secretary of the Society of Arts, 
was published :— 


" Bir H. Trueman Wood, 
" Becretary of the Society of Arte, 
“ London. 


“Dear Bir, We have been consulted by Dr. Henry Wilde, F RS., 
witb reference to an article in the Journal of the Socity of Arts of 
January last, On the Early Application ої Magneto- Electric Machines 
for Electro-Metallurgical Purposes,’ and he has instructed us to write 
to you with regard to it. 

"In our client's view, the article in question bears internal 
evidence of having been written by one who possesses much more 
knowledge of the subject than he has thought tit to communicate to 
hie readers. The statements contained in the ar ile are so far 
contrary to fact that, notwithstanding Dr. Wilde's unfortunate 
difference with the Council] of your Society in tbe matter cf the 
Award of the Albert Medal, we feel confident that he has only to 
place before you the true facts of the case to ensure your taking steps 
to rectify misstatements which are calculated to injure bis reputation 
as tbe inventor of the separately excited dynamo-electric machine, 
and as tbe first to apply it to the electro-deposition of metals from 
their solutions. 

"Dr. Wilde instructs us that notwithstanding the promise held out 
by Woolrich and others in the subetitution of magneto-elertric 
machines for voltaic batteries in tbe electro-deposition of metals, 
such machines soon fell into disuse, and the only one in actual 
operation, either in this country or abroad, at the time of the 
advent of Dr. Wilde’s dynamos, 1866-1867, was at the works of 
Mesers. Elkington & Oo., of Birmingham, where it was used to 
ger erate but a fraction of the power required for their productions, 
tbe greater part of their electro-depusiting bemg carried on by 
means of voltaic batteries. This surviving magueto- machine was 
superseded by Dr. Wilde's dynamos in 1869. 

“ The further statement in the Journal with regard to the patent 
of Millward is misleading, and conveys to the reader the impression 
that Millward patented a machine for electro-metallurgical pur- 
poses, in wbich electro-magneta were separately excited by currents 
from a magneto-electric machine, an impression which is entirely 
contrary to the fact. 

“W. Millward's patent, No. 13.536, 1851 (the specification of 
which we have seen), consisted of two improved forms of magneto- 
electric. machines with permanent magnets, the currents from 
which, the inventor states, are to be used to excite an electro- magnet, 
for the purpose of magnetising permanent magnets of steel or cast- 
iron. - 
" No suggestion whatever is made in Millward's specification of 
the generation of electric currents from the electro-magnet so 
excited, nor is tbe application of hie improved magueto-electric 
machines to electro-metallurgical purposes во much as mentioned. 

" You will perceive that the writer of the article in question, 
without mentiouing our client's name, in effect alleges tbat bis 
invention of the separately excited dynamo was anticipated by 
Millward's patent. When we say that W. Millwsrd himeelf was 
ove of cur client's earlier licentees, under an agreement which the 
predecessors of our firm prepared, for the application of our client's 
machines to electro-metallurgical purposes, and that Millward made 
a substantial annual payment inthe form of royalty for a period 
of 14 years, notwithstanding that he might have termirated the 
license во granted at the end of any оре year, you will see bow 
inaccurate the article in the Journal is. 

“Dr. Wilde tells us further, that during the whole period of bis 
business relations with W. Millward, the latter never referred to 
his patent of 1851 for electro-magnetic apparatus, although he had 
frequent opportunities of so doing. 

“ W. Millward's name, as also that of his brother Arthur Millward 
of Sh: field, will be found in the list of Dr. Wilde's licensees sent to 
you on June 18tb, 1900, at the time when the terms of the award 
to him of the Albert Medal of tbe Bociety of Arts were under 
discussion. 

“ Dr. Wilde instructs us to вау that he trusts that a consideration of 
the inaccuracies to wbich we have drawn your attention abore in tbe 
matter of the history of the dynamo-electric machine may lead toa 
better understanding between himself and tbe Society, for whick, 
notwithstanding his past differences with its former Couucil, he has 
alwavs entertained, and still entertains, the bighest regard. 

" You will no doubt now wish to take steps to rectify, so far as 
may be possible, tbe mischief caused by tbe article to which our 
client complains. Ав indicating in some degree the manner in 
which the miechief spreads, we may ғау tnat the article ww» 
reprinted in the ELECTRICAL Review of the 20th alto. 

We shall be glad to hear from you at your early convenience. 


“ Yours truly, 
‚ “ SLATER, HEELIB, WILIISOR & Со. 
* Manchester, March 10th, 1909.“ 
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REVIEWS. 


Specification for Architects, Surveyors and Engineers when 
Specifying, and for all interested in Building. Published 
annually by the proprietors of the Builders’ Journal and 
Architectural Record, 9, East Harding Street, E. C. Price 
58. net. | 


This, the sixth issue of a useful annual, is a compilation 
of short illustrated articles upon the design and construction 
of buildings adapted for uses differing as widely as a church 
and a pigsty. Since each artiele is accompanied by plans 
of actual buildings, and is contributed by an expert in that 
particular line, no one can study the book without becoming 
interested, as well as gaining a great deal of useful infor- 
mation. 

One section deals with architectural professional etiquette, 
and one cannot help regretting that the canons of conduct 
were as stringent in our own profession. 

The portion devoted to electrical matters is hardly as com- 
plete as might be wished. No notice is taken of the model 
general conditions for electrical contracts recently prepared 
by the Institution of Electrical Engineers. The fire office 
rules issued by the London and Liverpool and Globe 
Insurance Companies are reprinted in full, together with a 
proposed model wiring specification, and some general 
remarks upon lamps, lightning conductors, lifts and tele- 
phones. In future issues, we think more attention might 
profitably be directed to the varied applications of the elec- 
tric motor. 

Each trade connected with the complete erection and 
equipment of a modern building receivcs notice, and as 
examples of the phrasing of specifications are included in 
practically every instance, the book is valuable as a reference 
to both consulting and contracting engineers. 


Lathes, Screw Machines, Boring and Turning Mills. By 
Tuos. R. Saw. Manchester: Scientific Publishing Co. 
1903. 


Very little has been written in this country on machine 
tools and the machine tool trade: after setting out well in 
the days of Whitworth and Roberts, we never seemed to get 
very far out of the groove. Thus, though accurate and good 
tools emanated from this country, our later practice made 
no advance, and in many respects we found ourselves being 
out-stripped by the Americans. But the inroads of American 
tools have not beet maintained as once appeared likely. 
Our own makers have picked up their feet, aud of late have 
moved pretty nimbly. Americans also have learned some 
things here; the best American machines have been 
improved, and their prices are not now so competitive as 
they were, for well-made tools everywhere cost money. The 
better American products will continue to come in; the 
inferior products have been found out. Nor has German 
competition turned out to be of particular moment. 
Many of the German tools were veritable Chinese copies of 
American machines, but Germany cannot compete in price. 
If a good solid tool is wanted the home makers can take the 
order. For lighter, cheaper goods the American will easily 
give the German the go-by, and meanwhile the English tool- 
maker is getting better re-established every duy. 

Such a book as this would hardly have sold a few years 

ago. It is a well-illustrated, well-dimensioned treatise on its 
particular subject, and should appeal to shopmen who are 
keenly interested in machine details such as the flat or vee 
form of lathe bed, and the apron arrangement of the 
carriage. 
As the author says, few American lathes had compound 
rests until lately, but they were provided with a special 
taper-turning attachment at the back of the bed, which is 
not looked on with much favour here, and is likely to dis- 
appear from such American lathes as have adopted the 
English compound rest. 

The vertical boring mill, which was first brought out in 
this country, received ita real development in America, 
but it is now made in this country by Richards, 


-Hetheringtons, and others. As in most other branches, 


the English toolmakers are by no means asleep to-day in the 
making of these mills, and other special tools. 

In automatic screw machines, for example, we have the 
Wolseley Co., of Birmingham, ard Herberts, of Coventry, fully 
to the front with machines of substantial design. Half the 
trouble with foreign machine tools is the lack of substan- 
tiality. 

We are glad to see that the author condemns the lack of 
general system in regard to the tapers of holes in spindles. 
The nuisance of different tapers is very great, necessi- 
tating expensive and inconvenient double socket adjust- 
ment pieces. Even toolmakers themselves never seem 
to know what a standard taper is. They cannot always say 
what are the ruling dimensions of the Morse standard, while 
some of the German toolmakers have committed the 
folly of starting new tapers of their own which have not 
even the merit of regular taper angles. 

The illustrations in this book are excellent, but too 
often they appear sideways on the page, which 
renders them inconvenient. We congratulate the author 
on his work, which must have involved an immensity of 
labour. 


Factory Accounts. By Emiue GanckE and J. M. Furs. 
London : Crosby Lockwood & Co. тв. 6d. 


This is the fifth edition of a work which, we believe, was 
one of the first to be published on the general subject of 
factory organisation and accounts. It is a subject which, 
until the last few years, received very little attention from 
engineering firme in general, and even now is not regarded 
favourably by many heads of firms who consider that any 
attempt at system increases their clerical expenses without 
giving any corresponding advantage. 

The purpose which the authors have set before them has 
been to point out the advantages which accrue from a pro- 
perly organised system, and to show how such a system may 
be establisued and maintained. | 

Put briefly, the method which the authors lay duwn соп- 
sists in arranging a works in three parts, a warehouse (for 
finished stock), a stores, and a factory. All orders to the 
factory, whether for single complete machines, or fur quan- 
tities of parts to be assembled subsequently to form com- 
plete machines, are given out from the warehouse while 
customers’ orders are received into, and dealt with entirely 
by, the warehouse, so avoiding the confasion and mistakes 
which occur when customers’ orders, and stock orders, are 
jumbled together in the same books. The stores are used 
to contain only materials for purposes of manufacture, and 
not finished stock in addition; a further source of waste and 
mistakes being thus eliminated. 

The book-keeping system is made to include the cost 
accounts as well as the accounts which are purely com- 
mercial, and the whole system is made to converge 
upon and be governed by one central book, the commercial 
ledger. 

Their costing accounts are so arranged as to give costs in 
detail, and not merely in gross, so enabling unprctitable 
wo: k to be weeded out, and as, inste id of being mere records, 
they agree with the commercial bocks, their accuracy is 
ensured, and a large amount of waste is avoided. 

The Zzuthors admit the necessity of minimising clerical 
labour, but they further state that the maintenance of a 
perfect organisation may enable economies to be practised 
in comparison with which the whole cost of the office staff 
is insignificant. 

In Chapter II., on labour, the authors commence with 
the workman’s checks and daily time tickets, and trace the 
labour record right through to the labour allocation book, 
concluding with a diagram showing the correlation of the 
various books. 

In this chapter we note that the authors give a good deal 
of space to a description of the old time-check system, which 
is still in use by a good many backward firms, and they 
mention, briefly, two forms of recording machines which 
print the men’s times on slips from which they have to be 
posted into the time book (specimens 1, 2 and 3), They 
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do not, however, make any mention of the more recent 
machines in which the men's times are printed on a weekly 
ticket which can itself be totalled up and posted direct to 
the wages book (specimen No. 14), the time book, with its 
tedious clerical work, being done away with. : 

It is, perhaps, a small matter, but we have ourselves 
found that, instead of comparing the time book and alloca- 
tion book, as described by the authors, once a week, it is 
better to compare the time record sheet daily with the time 
book, so that errors are discovered and corrected while they 
are fresh in the mernory, and erasures and alterations in the 
books are avoided. 

Chapter III. deals with the purchase of materials for 
manufacture, their receipt into the stores and the process of 
passing them out to the various orders in hand. | 

There is one point on which we should have liked some 
information from the authors, and that is, the best method 
of dealing with cases in which a small percentage of the 
material on an order consists of trivial quantities of a large 
number of materials. Thus in a dynamo about 95 per 
cent, of the material may be contained in 20 entries, while 
the remaining 5 per cent. may consist of a large number of 
little odds and ends requiring twice or three times as many 
entries to record them, so entailing an amount of clerical 
work, the cost of which is out of. all proportion to the value 
of the information obtained. 

Owing to breakage of bulk when in the stores, and to 
variation of prices from time to time, it is a little difficult 
to make the materials side of the prime costs agree exactly 
with the commercial books, The authors do this by keeping 
each account in the stores ledger (specimen No. 26) in 
money as well as in quantities. 

Chapter IV. deals with the books required for keeping 
the prime costs, and shows how they are made to tally with 
the commercial ledger. 

The remaining thr«e chapters treat of stock, fixed capital, 
and various subsidiary matters, 

In Appendix A, a reprint is given of a paper by Mr. 
Oberlin Smith on the nomenclature of machine details. 

The system of symbolic nomenclature has considerable 
advantages, but can only be adopted successfully in cases 
where a large number of machines are made to one design, 
which remains unaltered over fairly lengthy periods, 

In a new or rapidly progressing industry in which designs 
are altered and improved almost daily, any attempt at such 
nomenclature results in hopeless confusion. 

Appendix B, dealing with the Income Tax Acts, is one 
which should be carefully studied by those who are design- 
ing new sets of factory accounts, as it will guide them to a 
correct arrangement of their commercial ledger, so as to show 
the profits in the form required by the Acta. 

Appendices C, D and E, dealing with rating of machinery, 
fire insurance, &c., are also worthy of the attention of those 
interested in factory matters. 


Coal-Cutting by Machinery in America. By A. S. E. 
ACKERMANN, A.M.I.C.E., &c. London: the Colliery 
Guardian Оо., Ltd. Price 12s. net. 


This work, which is well got up and printed in easily read 
type, forms No. 16 of the Colliery Guardian series of hand- 
books. It is intended to form a companion volume to 
* Coal-Cutting by Machinery in the United Kingdom,” by 
S. F. Walker, which was published early in 1902. 

The volume now under consideration is & collection of 
facts, statistics and descriptions relating to American coal 
mining practice rather than a text book in the ordinary 
sense of the word. The information contained in it is both 
lucid and up-to-date, and much of it has no doubt been 
difficult to collect. 

The description of American coal mining machinery is 
restricted to those machines only which have attained 
measurable success in practice, and this is & noteworthy 
feature in present-day scientific literature. 

The first five pages immediately preceding Chapter I. 
contain statistics relative to the area, position and nature of 
the products of the various American coal fields, The 
introductory Chapter I. gives further statistical figures as to 
the working costs and annual outputs in Great Britain and 


America, proportion of -output mined by manual labour and 
machinery in the two countries, and several tables of figures 
of a most instructive nature. These statistics, while ex- 
tremely interesting, show in a highly marked degree the 
beneficial results accruing from the introduction of 
machinery on a large scale. 

Chapter Il. deals with descriptions of percussion machines 
and the local conditions under which each type is worked in 
many American mines. 

Chapters III. and IV. deal with the various types of 
chain-cutter Breast machines and Longwall chain machines 
respectively, while Chapter V. contains the costs of pro- 
duction by hand and by machinery, together with the selling 
prices of the coal, and the percentages of mining casualties 
in this country and America. This useful little volume, 
which is a welcome addition to mining literature, concludes 
with Chapter VI. on coal-handling appliances. Beyond 
doubt the contents of the book cannot but open the eyes of 
any reader to the rapid development of coal mining in 
America, as compared with that in this country, and also to 
the extensive use which is there made of electric, as well as 
other kinds of coal-mining machinery. 


~ 


SAFETY DEVICES FOR TRAMWAY TROLLEY 
WIRES. 


Ву DONALD SMEATON MUNRO, A. I. E. F. 


(Concluded from page 473.) 


Fic, 7 is the same, except that the two coils A and B are 
shown wound on one core, the guard wire is divided at 
the centre, and the resistances R and R' are at the two 


extreme ends of T. This arrangement is appliceble when a 
trolley section is fed at its centre, or when two or more lines 
in parallel or radiating are fed at one point. 

Figs. 8, 9, and 10 are much the same as the foregoing as 
regards their connection, and represent an effort to limit the 
portions of line disconnected, and to reduce the number of 
resistances through which a very small current is always 
running to possible waste. In these each feeder supplies, at 
their contiguous ends, at least two sections of overhead line. 
The principle in fig. 9 resembles that of fig. 7, except that 
one “near” coil, a, between feeder and earth is used to 
balance two sets of coils, в and в’, supplied from far ends 
of trolley wires vid their guard wires as before. 

In figs. 8 and 10 only two coils again are used. The 
connections are like those already described, but the coils are 
shown as balanced in their pull on the two ends or cores of 
а pivoted armature, and not therefore wound to otherwise 
oppose each other. It will be noticed that, in this arrange- 
ment, if, say, т’ breaks, only coil a pulls and vice versa, 
while if т’ makes electric contact with d', as by a fallen 
telephone wire, then coil B is the stronger. Thus, with the 
same make of switch, s, as before, in one case or the other a 
fault on, say, the right-hand section would cut off only the 
left-hand or perfect section from its feeder. To obviate this 
the armature is constructed in two parts, one light enough 
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to be pulled by the comparatively weak normal pull of A or В 
alone, when the current in its neighbour ceases, while the other 
and heavier part of the armature is pulled only by the powerful 
current due to contact between the guard and trolley wires. 
This powerful current, of course, pulls both armature parts. 
It was thus needful to make a mechanical arrangement such 
that when any given end of the light part of armature alone 


d П 
G G 


Fia. 9. 


rose, the proper switch (say s) was set off, and when the 
opposite end of both parts of armature rose, the same switch 
(8) was actuated. Figs. 8 and 10 show two methods cf 
accomplishing this. | 

In fig. 8 the arms of s carrying the notches in which the 
double detent engages are flexible, but outwards only. This 
permits the detent arm of the light vertical armature to move 
sufficiently to disengage one 8 without freeing the other. 
When both armatures move together, the heavy, strongly- 
pulled, horizontal armature overpowers the light armature 
with its detent and pushes it in the proper direction. 

In fig. 10 the detent arms are shown pivoted to the light 
armature. If T’ break, coil A pulls up its end of the light 
armature only; its detent arm, therefore, is lifted at the rear 
end only, and so remains engaged with switchs. But the other 
end of the light armature goes down ; consequently it draws 


Fig. 10. 


down the rear end of s“ detent arm; this arm turns 
on the stationary heavy armature as a fulcrum, lifts 
its front end, and releases s“ as desired. But when 
т’ is put in contact with d', a strong current flows in в, 
and thes’ ends of both armatures are raised, and s“ again 
is opened. 

The reader is reminded that these drawings are diagram- 
matic to illustrate the principle of action clearly. The 
mechanical details and proportions would, of course, in 
practice, differ from what is here drawn. 

All these magnets and armatures are capable of the usual 
variations; thus the cores may be fixed or carried by the 


` 


armatures, or the armatures may be fixed and the coils 
movable, the mechanical details being made to suit. Also 
the magnet forms illustrated on the various devices may be 


interchanged wherever mutually applicable. 


A safety device is illustrated in the catalogue of the 
General Electric Co., Ltd., London, dated August 2nd, 1901. 
In this device each feeder branch to trolley wire is also 
connected, through the high resistance coil of the electro- 
magnet of an automatic switch, to a neighbouring point of 
the otherwise insulated guard wire. The idea is thut a 
fallen telephone wire will earth the guard wire, and so cause 
а current to flow in the coil referred to, and free the switch. 
This method is open to the following, and other objections : 
(1) The guard wire is normally at the same potential as the 
feeder. This increases leakage, and might give a dangerous 
shock to anyone touching the guard or an unearthed tele- 
phone wire lying on it: the high resistance of the coil 
would not, with the resistance of a man's body 
in circuit, reduce the pressure much. (2) A fallen tele- 
phone wire might not be earthed and, lying across the guard, 
might dangle down. Thus the device would actually 
increase the danger. (3) If the guard wire or the trolley 
wire broke without making good earth, the apparatus would 
not act. This is evidently recognised so far as the trolley 
wire is concerned, for overhead circuit breakers on this wire 
are also recommended. K 

In the consular report regarding the trade of Dohemia 
for the year 1901, issued by the British Foreign Office, July 
1902, there is a description of a device by Krizik and 
Hinnen, apparently patented by them in Bohemia on April 
28th, 1901. 

In this the feeder current passes by way of an auto-switch 
coil to the trolley line. The far end of the trolley line is 
connected through.a resistance to the guard wire, so that a 
small current returns by the guard wire and round an 
electro-magnet coil, which holds in the detent arm of the 
auto-switch. If wires fall on the guard wire, unless they 
make very good earth, no effect, is produced on the switches. 
If the guard and trolley wires are connected, as by a fallen 
wire which may hang down within reach of the public, the 
switch holds on more firmly than ever, unless the current 
exceed the ordinary overload, and melt a fuse in the feeder 
circuit. But if the guard or trolley wires break, the switch 
ig released, the trolley wire is disconnected from the feeder and 
put to earth. The protection thus afforded is evidently 
incomplete. It has the further important defect that every 
auto-switch in the system would open when current failed, or 
was cut off from the generating station, and would have to be 
reset by hand. 

These criticisms are, of course, to be taken merely as 
expreesions of the opinion of the writer. 


и 
THE “1903” REVISED RULES OF THE I. E. E. 


THE new, or, to speak more correctly, the revised ‘ General 
Rules for Wiring for the Utilisation of Electrical Energy, 
recommended by the Institution of Electrical Engineers, form 
а most important document, comprising some 19 pages, 
togethér with index and wiring table, and have been com- 
piled by a committee of experts representative of the several 
branches of the electrical trade and profession. In reviewing 
such a work, therefore, it is almost necessary to assume that 
the raison d'être for every rule—it may almost be said for 
every word—has been fully discussed from all sides, and 
submitted to the fiercest light of criticism ; the best 
&heory and practice have been joined to place on record state- 
ments and opinions which may be considered thoroughly up to 
date, and to weed out unnecessary and frivolous restrictions 
due to misconceptions of the past or to personal fads. It 
remains, then, for the reviewer rather to discuss what 
changes have taken place and the effect they are likely to have 
on the future of electrical wiring, than to seek for errors, if 
such there be; the latter will in due course be reported to 
the Standing Committee by those for whose use the rules 
have been framed. 
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The rules have been arranged under certain broad headings 
as follows :— General arrangement, Conductors— conductivity 
and size, Conductors— insulation, Conductors— joint, Buried 
conductors in buildings, Conductors— wood casing for, Con- 
ductors— precautions at points of connection, switches, fuses, 
Connectors: wall and floor plugs, &., Ceiling roses, Switch 
and distribution boarde, Fittings for supporting lamps, Lamp- 
holders, Arc lamps, Incandescent lamps, Dynamos and motors, 
Resistances, Choking coils, Accumulators and other batteries, 
Transformers, Electric cooking appliances, Radiators and 
heaters, and Testing. These headings, it will be seen, practically 
cover the whole of the devices used in the eupply of electrical 
energy; and we shall follow this order in discussing the 
rules, 

A short introduction annources the fact that the rules are 
framed to gzecure satisfactory results with a supply not ex- 
ceeding 500 volts if continuous, or 250 volts if alternating, 
but it will be noticed thronghout that the framers of the 
rules do not assume the general use of a greater pressure 
than 250 volts, at any rate, between outers and neutral for 
continuons current supply. This is satisfactory, as it is 
doubtful whether many of the present fittings sold for 250 
volts would be suitable for double the pressure, even with 
the precautions suggested, without modifying their con- 
struction. In the case of alternating pressures over 250 
volts, the Committce would no doubt be willing to make 
special suggestions, although nothing is eaid on this point. 

General Arrangement.—In this section, which is the most 
important one, we notice that Rule 3 fixes 3 amperes as the 
maximum for high-voltage sub-circuita, whereas the 1897 
rules only mentioned 5 amperes in a general sense. The 
former current has, we believe, been gererally adopted as 
standard. Rule 4 makes the concession of bunching, 
tf without joints, of small wires in casing, whereas this was 
previcusly forbidden; but, no doubt, the stringent require- 
ments regarding fusing make this permissible. Conductors 
under metallic protection must be bunched во that the sum 
of the currents is zero when the supply is alternating ; but 
presumably the Committee had in view only the use of iron 
or steel conduits ; where Mantz metal or other alloys are 
employed (as they occasionally have been), this rule would, 
perhaps, not be enforced. 

Rule 5 is a most important one, in view of the frequent 
practice of earthing one of tbe main conductors of supply ; the 
possibility of getting a shock or of a leak being establishid 
on an installation is great. if a switch is allowed to be broken 
on the earthed wire only. Wirirg contractors should be 
carefully watched in this connection, so that point switches 
are not put on the wrong wire. It is true that the old rules 
make provision against the above-mentioned possibilities, 
but no such concise statement as in Rule 5 is made. Rule 6 
places on record that a fuse must not be inserted in the 
neutral conductor—a very necessary prc hibition against the 
three-pole switch and fuse—and Rules 7 and 8 further 
amplify and modify this point as regards sub-circuits. 

Rule 9 is intresting as making the use of a concentric 
system with bare cuter permissive. It remains to be seen 
whether the supply authorities will in practice lend their 
consent to a system so long barred, but which would tei d 
to considerably reduce the general cost of wiring; or docs 
the rule after all only apply to those installations with private 
plants whose owners may have to deal with the insurance 
offices ? | 

Rule 10 recegnises for the first time the three-phase 
system, and Rule 11 is framed for those installations where 
circuits from both sides of a 400—500-volt three- wire system 
are taken into one building. Except at the distributing 
switchboard, it is not very apparent how the two outers cculd 
be so disposed as to enable a person to touch both simul- 
taneously, However that may be, the possibility is not 
alluring, and the rule may be useful to check the vagaries of 
wiremen. 

Rule 12 is instructive, with the accident at Fulham 


Baths in our memory. It would appeur thut to 
guard against such fatalities the rule might be 
extended to include conductors carrying current at 


nt any rate, the rule makes it clear 
that tubing with buit joints must not be used 
for pressures over 250 volts. Rule 13 only states 
what has been observed now for some years in good wiring 


any pressure; 


work, but it would be interesting to know what the Com- 
mittee recommend in order to render a base block impervious 
to moisture. It appears to us that it is not so much this 
qualification which is required as some means to prevent 
surface condensation on the edge of such base blocks, and 
how can this be prevented ? | 


(To be continued.) 


ROYAL COMMISSION ON LONDON TRAFFIC 


Sm Davin BALFOUR presided on 20th inst. over the second sitting 
of the above Commission, held at Caxton Hall, Westminster, when 
Col Yorks, Ivspector of Railways of the Board of Trade, con- 
tinued his evidence. He stated that there were uniform fares in 
Paris and New York on the underground railways, and he favoured 
the universal fare. In Buda-Pesth they had tramway subways, and 
tbese were easily reached. Consequently, there was no need of 
lifte, and the risk attaching to lifts was eliminated. In Boston, 
where the streets were congested, the tramways left the surface of 
the street, and went into а subway, and afterwards came to the 
street again. That, he thought, might be done in certain parta of 
London. The whole of the tramway system in New York was to be 
constructed on the conduit system, and the cables would be placed 
underground. He thought, however, that many London streets 
prohibited the construction of tramways, whether constructed on 
the overhead or conduit system. For surface tramways, he 
thought the lines should be in the middle of the street. The 
underground railway of Paris was entirely independent of the 
other traffic, and there was no physical connection. The rolling 
stock of tbe other French railways could not travcree the under- 
ground rail way, but in New York he believed an attempt was being 
made to conuect the steam railways with the subways, In London 
there were certain rights claimed by frontagers, and there were 
cellars extending under the streets which undoubtedly would 
involve the authority constructing subways in great expense, and he 
imagined that the network of drains, pipes, &c., was more 
complicated in London thau in Paris. 

By Sir Francis HoPwoop: In Boston the system of traction 
adopted was the overbead system both on the surface and ia the 
subways, and the conductor was on the roof of the subway. He 
considered it would be exceedingly useful if the diameters of the 
subways were made large enough to accommodate surface railways, 
and he felt that the tribupn*l which might be entrusted with the 
autborisation of schemes for London traffic should be invested with 
powers to order the acquisition of land for road widening, and the 
local authority might in some cases be required to contribute to 
the cost. 

Replying to Lord RInBTHSDALR, Witness said that in the Tube 
Bills there was a vibration clause inserted for the security of 
property owners; and he thought a good deal had b.en done by 
Parliament for the protection of property owners who might 
possibly be affected. He took it that Parliament would never part 
with its power to confirm or revise the decisions of thc tribunal 
appointed to deal with the question. New thoroughfares, wider 
streets and subways would be the only real remedy. 

In answer to Sir J. WorLrk Barry, WITNESS said that in recom- 
mending shallow tramways he did not auticipate having continuous 
platforms. There should be fixed stopping-pl«ces, with access from 
the street level down to these particular places. He could not 
view the introduction of tramways into the City of London with 
favour. When he вр ke last we-k as to the advisability of a tram- 
way along the Embankment, be contemplated carrying the tramways 
over Westminster Bridge. He had never contemplated carrying 
the tramways under the river to connect up the northern and 
southern systems, 

Mr. J. M. Dopps, a member of the Light Railway Commission, 
described the procedure before that body. Directly the Commission 
submitted an order for confirmation by the Board of Trade they 
had nothing more to do with it. The Commission were supposed t» 
facilitate proposals, and ‘they took that to mean that when people 
wanted information they came to the office and they placed before 
them all the information they could. ‘here was no definition in 
the Act as to what a light railway was, and this gave them a great 
deal of difficulty at first ав to whether they were to supersede the 
Tramway Act of 1870. There was nothing in the Light Railway 
Act to make them exclude atreet tramway schemes. They had to 
deal with lines which were usually described as tramways, and they 
refused to deal with certain lines which appeared to be exclusively 
iu the form of tramways—that was a line in an urbin district which 
might just as easily be promoted under tbe Tramways Act. He 
thought they might bave dealt with such lines if they had chosen to. 
The general object of the Light Ratlways Act was to delegate to 
the Commissioners certain powers which were ordi:.arily exercised 
by Parliament uuder the procedure followed in the case of private 
bills. In many details the Commission followed the procedure 
which was followed in the case of private Bills, but not strictly. 
They held their inquiries locally, and they found they got through 
the business quickly, bccause people came away from London or 
other centres of business and were willing for tne sittings to com- 
mence early, and no time be lost, sothat they could get away. The 
experience gained by the Commission led to expedition, because 
explanations as to technical matters which might be required before 
a tribunal not conversant with the su^ject could be done away with. 
They did not find many of their decisions reversed by the Board of 
Trade, but they were often modified, aud personally he felt that it 
was а benefit to have an appeal to an independent tribunal They 
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bad had 400 applications before them in seven years, and there was 
no doubt that if. many of these had been required to adopt the 
expensive procedure of promoting a private Bill they would not 
have been applied for. 

Replying to Earl Cawpor, Witness said they had had applica- 
tions from the Middlesex County Council, the London County Council, 
and the London United Tramways Co., and all these proposals, 
except those of the London County Council, bad been approved. 
Those were tramway proposals which could not bave been proceeded 
with under the Tramways Act because they contained proposals to 
acquire land. Under the Light Railways Act, the frontagers had 
no right to oppose, and he thought that anv persons baving right 
of opposition under the Tramways Act should have the same rights 
under the Light Railwave Act. 

Mr. J. J. Dopps, Assistant Under Secretary for Scotland, gave 
evidence as to the procedure for private legislation in the case of 
tramways and light railways in Scotland. 

The Commission then adjourned. 


PHYSICAL SOCIETY. 


AT a meeting beld February 27th, Dr. R. T. Glazebrook, F. R S, 
President, in the cbair, a paper by Prof. FLEMiNG and Mr. CLINTON 
“ On the Measurement of Small Capacities and Inductances was 
read by Prof. Fleming. For the measurement of small capacities, 
when the dielectric is air or some other substance not possessing 
absorption, the rapid charge and discharge of a condenser through a 
galvanometer has been extensively employed. The authors bave 
desigued a rotating commutator which renders the measurement of 
small capacities as easy яв that of resistance. The appliance ia 
described in the paper. For use with the instrument a moving coil 
differential galvanometer bas been desiyned. The magnetic tield at 
either of the coils can be varied by means of a piece of soft iron 
which can be moved about in the field. The authors have made a 
number of experiments upon the capacity of aerial wires, and bave 
investigated the laws governing the capacity of such wires when 
grouped together in certain ways, and verified experimentally, as 
far as possible, the formule for the capacity of insulated wires in 
various positions io regard to the earth. In all cases the total 
measured capacity of n wires is less than n times the capacity of 
one wire. For the measurement of small inductances the authors 
bave constructed an instrument, similar t» the secobmmeter of 
Ayrton and Perry, upon the same lines as their rotating commutator. 
By making the apparatus substantial and climinating all insulating 
material, except air, from the surface of the rotating drums, and 
abolishing all tlimsy spring contacts, they have produced an 
apparatus which ie much ore satisfactory to work with than tho 
ordinary secohmmeter. 

Prof. Av&TON eaid that the secohmmeter used in his laboratory 
was like the one exbibited. The fact that air was superior to other 
substances as the insulating material at the surface of a rotating 
commutator had been recognised by Prof. Perry and himself in a 
patent taken out many years ago. He asked in what respect 
Anderson's method of measuring a self-induction was superior to the 
method of comparing it directly with a standard variable self- 
induction. Referring to the galvanometer used in the experiments, 
Prof. Ayrton pointed out that the device of shunting the magnetic 
бох through a piece of soft iron had been used before. Some years 
ago & series of observations were conducted in Lis laboratory to 
determine the errors which might enter into experiments carried 
out with a rotating commutator, and he remarked that, in order to 
avoid contact differences of potential, it was essential that the 
commutator and the brushes should be made of the same material. 

Referring to the measurement of small capacities, Prof S.. P. 
THoMPSON briefly described a method which be had published 
similar to Carey Foster's method of comparing two nearly equal 
resistances. All that is required for accuracy is a known standard 
capacity and a calibrated sliding condenser. 

Mr. A. CAMPBELL exhibited the commutator used for condenser 
testa at the National Physical Laboratory. Іл this commutator the 
ebonite insulation does not fill the spaces between the segments, 
and is never touched by the brushes, thus giving satisfactory insu- 
lation. By its aid many measurements have been made of the 
B.A. air-condensers, the capacity of each of these being about 
0:02 mfd. In the earlier experiments an ordinary moving-magnet 
galvanometer was used, but it was discovered that if the magnet at 
its zero position was not exactly parallel to the planes of the coils, 
its deflection was partly due to the mean current and partly to the 
equare-root mean-square current. A moving coil galvanometer was 
found to be quite free from such effecte, and this type bad been used 
in pearly all the teste. The differential galvanometer described by 
the authors appeared admirable, a great advantage being that the 
mutual inductance from coil to coil would be very small. 

Mr. Jacos pointed out that if a differential moving-coil galvano- 
meter was correctly balanced for one point of the scale, it did not 
follow that it would remain balanced at any otber point. 

Mr. J. T. MoBBis drew attention to the fact that the capacity 
of a condenser might depend upon the form of the wave of 
potential difference which charged it. 

Mr. B APPLEYABD said that the capacity of a condenser with 
mica dielectric determined from a single charge and discharge was 
practically the same as that obtained from several charges and dis- 
charges per second. This was not the case with rubber. He asked 


if the authors had observed differences in capacity depending upon 
the point of attachment of the leading wire. 

Мг. W. C. CLINTON, in reply, said they had used Anderson's 
method because they found it more convenient than any other. It 
required no arbitrary standard of inductance or determination of 
speed, the only things required being resistance-boxes and a kaown 
capacity. They had obtained different capacities for wires by 
varying the point of attachment of the lead, the maximum variation 
amounting to about 5 per cent. of the total capacity. 

A paper On the Thickness of the Liquid Film formed by Con- 
densation at the Surface of a Solid” was read by Dr. G. J. PARKS. 


At the meeting held March 13th Dr. R. T. Glazebrook agaia 

resided. A paper by De. FanB, "Oa the Interpretation of 

Пре Seismogrdme,” was read by Dr. CHREE. 

" A Potentiometer for Thermo-couple Measurements” was exhibited 
and described by Dr. LRHPELDT. To make a satisfactory potentio- 
meter for thermo-electric work, it is essential that it shall not intro- 
duce a high resistance in the circuit of the couple and galvanometer. 
Most of the potentiometers on the market fail in this respect. From 
the positive terminal of an accumulator a current flows to а switch, 
by means of which it can be sent through 100, 1,000 or 10,000 ohms 
iu order to get three grades of sensitiveness; it then passes through 
20 coils of 0 1 ohm eacb, a slide-wire of a little more than 0:1 ohm, 
and through an adjustable resistance back to the accumulator. The 
fixed resistance of 100, 1.000 or 10,000 ohms is shunted by a 
cadmium cell and a galvanometer, and the adjustable resistance is 
varied until balance is obtained. The thermo-couple and the 
galvanometer are then put across any number of the tenth-obm 
coils and any fraction of the slide- wire. Great care has bsen taken 
to avoid accidental thermo E.M F.'s, which are the chief trouble in 
using thermo-couples. The only metals used in tbe measuring 
circuit are copper and manga ain. The position of the sliding con - 
tact upon the bridge wire can be read by means of a vernier to 
+o mm., corresponding to „%% of the unit employed, which may 
be 1,000, 100, or 10 microvolts according to the fixed resistance used. 
The paper concludes with a description of tho calibration of the 
various parts of the instrument and of the precautions to be taken 
when uaing it. 

Dr. J. A. HARKER exhibited and described А Direct-reading 
Poteatiometer for Thermo-electric Work." The instrument repre- 
rents a form which has been designed and made in the National 
Physical Lab ratory, and it is similar in many respects to the 
one described in the previous paper. The main current from 
an accumulator flows through a series of resistances, any one of 
which can be short-circaited at will, and then through the balancing 
coils. By means of the adjustable resistauce the standard cell 
employed can easily be made to cut off from the main circuit a 
resistance numerically equal to 100 times its E. M. F., and therefore 
1 ohm on the potentiometer circuit is equal to „% volt always. 
The balancing coils consist of 20 coils of 0:1 ohm each in series 
with 11 coils of 001 ohm each. Any two of these latter coils can 
be put in parallel with a slide-wire of 0°02 ohm resistance. The 
slide-wire is provided with a scale of 200 divisions, and as the fall 
along tbe wire is 100 microvolts, 0°1 microvolt can easily be 
estimated. The slide-wire acts as a vernier to the small coils. 
Copper and manganin аге the only metals used, and the connections 
are made by means of mercury cups. 

Mr. W. A. Price referred to the large number of coils requiring 
calibration in the instruments exhibited. In working with sliding 
contacts in a dusty workshop, it is an advantage to immerse the 
bridge in рагаћ п oil. The contacts are then always good, instead 
of uncertain and intermittent. He had also found that if two silver 
surface plates were screwed together, the contact resistance was less 
when they were immersed in рагаћіо than when they were in air. 

Mr. WHIPPLE said that he also had found that contact-resistances 
in oil were less than in air. 

Dr. Watson said the effect of the eil seemed to depend upon the 
shape of the surfaces in contact, or it ought to be an advantage to 
grease the plugs of resistance boxes. After what Mr. Price had 
said, it would be interesting to work with & resistance box immersed 
in oil. 

Prof. EvEnETT suggested that the paraffin drives off the film of 
air from the metals. 

A paper on The Measurement of Small Resistances” was read 
by Mr. A. CAMPBELL. The object of this paper was to give a brief 
.ссопоё of a number of measurements of а set of low resistancc 
standards belongiog to the National Physical Laboratory. The testa 
were made partly with a view to comparing various methods of 
measurement. The resistances were ef manganin, aud their nominal 
values were apparently 0-1, 001, 0:001 international ohms. The 
following methods were employed :—(1) Shunt potentiometer; (2) 
Kelvin bridge; (3) Two-step bridge; (4) Differential galvanometer ; 
(5) Matthiessen’s and Hockin's method The last method was found 
to be much less accurate than the other four. The results obtained 
from the other methods were tabulated in the paper, and showed 
very satisfactory agreement. i 

Dr. R. A. LEHFELDT read a paper on A Resistance Comparator. 
Objecting to sliding-contacts on account of the thermo-electric 
effecta they tend to introduce, and irregularities slide-wires show 
when a good deal used, the author has substituted for the slide- wire 
two coils of 99 ohms each connected by 20 coils of 0:1 ohm еасі. 
The latter are arranged circularly, so that a switch connected to tbe 
galvanometer may be set on any one of the intervening studs. The 
galvanometer deflections are taken for the two positions nearest 
balance and interpolation to уі; calculated. In this way an 
accuracy cf one part in 100,000 is attainable. The author thinks 
there is a gain of accuracy as well as of convenience in using the 
interpolation method. 


,* 


556 


THE ELECTRICAL REVIEW. 


[Vol. 52. Мо. 1,922, Manon 27, 1903 


NEW PATENTS APPLIED FOR, 1903. 


Complled Өрен for this journal b ‚ P. Тномрвон & Co., Electrica] Patent 
Agents, ; High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


5,400. ‘Improvements in or relating to electrical ignition apparatus." J.J 
Hoane. March 9th. 

5,4. The Inomel instantaneous electrical photographio flash light.” 
C. A. CoriNoEB, Н. W. THomas and Е. McELRovy. March 9th. 

5,441. An improved form of electiio light." Sin WILIIAM RAMSAY. 
March 9th. 

5,48. “Electrolytic zincing process.” I. Szinmay and L. von KOoLLERICH. 
March 9th. Complete.) 

5,152. "Improvements in holders and connections for electric incandescent 
lamps." J.R.Qvaimx. March 9th. ae 

5, 458. Method of sending and receiving electric currents." W. HEPWORTH. 
March 9th. 

5,460. ''Improvements in or relating to eleotric gas lighters.’’ A.J. Восіт 
(Electric Contact Co., U.S.) March 9th. 

5,492. Improvements in apparatus for measuring electrico resistances.” 8. 
EVERSHED and EvERSHED & VIONOLEE, LTD. March 9th. 

5,494. "Improvements in electric motors and regulating devices for rail- 
way trains or vehicles actuated by electrical energy." J. 8. RAWORTH- 
March 9th. 

5,508. ‘Improvements in wireless telegraphy.” H. Cunyneneme. March 
Oth. 


5,520. ‘Improvements in dynamo.electrio machines and motors." T. A. B. 


CARVER and TEXTILE APPLIANCES, LTD. March 10th. 


5,545. “Improvements in or relating to electric lamps." W. FAIRBURN- 
Hart. (The Genera] Electrio Co., U.8.) March 10th. (Complete.) 


5,561. ''Improvements in or relating to dynamo-electrio machines." F. 
PonscHE. March 10th. 

5,572. “Improvements in eleotric aro lamps." J. J. RATHBONE and E. R- 
SxrrH. Merch 10th. 

5,574. Improvements in or relating to electrodes for use with high 
frequency currents and other electrical appliances.” H. W. Cox and C. W. 
MavNSELL. March 10th. 

5,587. "Improvements for mouthpieces of transmitters and receivers of 
telephones and speaking tubes.“ W. С, LATHAM and J. Т. Bovrs. March 10th, 

5,606. “Improvements in electro-thermic surgical forceps.’ A.J. Downes. 
March 10th. (Complete.) 

5,619. Improved electrica! connection between terminal and trolley head of 
electrio tramcars." T. B. Вівквү. March llth. 

5,618. Improvements in, or relating to, certain classes of electrical meter- 
ing and recording instruments provided with, or working in conjunction with, 
clocks running at normal time.“ ELECTRIC AND ORDNANCE ÁcckssoBIES Co., LTD. 
and L. J. AnoN. March llth. 

5,646. Improvements in electric aro lamps.“ J. W. Ewanr. March 11%Ь. 

5,660. А new or improved coil, or combination of coils, forinducing electric 
currents.” C. C. FoxraiNE. March 11th. 

5,697. “Improvements in electrio controlling or switch device suitable fot 
use in connection with electric arc and incandescent lamp circuits and for other 
purposes.” T. W. Ркскнлм, J. J. GLAes and J.CoLteman. March 11th. 

5.698. Improvements in lamps with electric lighting device and supple- 
mental wick.” A. L. Linnand С. H. Cartsson. March llth. (Complete.) 

5,725. “ Improvements in and relating to the overhead equipment of electric 
tramways and cars therefor.” J. T. Pearson. March 12th. (Complete.) 

5,119. “Improvements in apparatus for indicating the presence of leaks on 
electric circuits." R. J. Bott. March 12th. 

5.743. The reversible push (electric bell)" J. N. Evstace and W. SMITH. 
March 12th. * 

5,744. “Improvements in electrical measuring iostruments." W. C. FISHER. 
March 12th. 

5,784. “Improvements in, and relating to, Hertzian wave telegraphy.” Sir 
OLIVER J. Lopcr and A. Mule HHAp. March 12th. 

5,824. "Improvements in, or relating to, the construction of trolley wheels 
used in overhead electric traction, also applicable to other friction wheels." 
M. Mattox and A. WHITTAKER. March 18th. 

5,845. “Improvements in the construction of electrodes for storage ba‘ teries.“ 
H. F. Jor, senior. March 13th. 

5,865. ''Improvements ір, and relating to, electric brakes." W. K. L. 
Dickson. March 13th. 

6,878. “Improvements in electric are lamps." 
March 13th. 

5,8¢8. An improved automatic cut-out switch.” С. R. Hear. March 13th. 

5,891. “Improvements relating to electric batteries." J. PorTALiER. March 
18th. (Date applied for under Patents Act, 1901, September 13th, 1902, being 
date of application in Belgium.) (Complete.) 

5,898, “Improvements in electric sparking plugs." W. P. Тномркох, 
(A. Vogel and R. Egg, Switzerland.) March 18th. (Complete.) 

5,911, “ A smoke-actuated electric fire-alarm." A. W. TURNER. March 14th. 

5,9189. Trolley rope guard for tramcars." E. S. KABsLAKE. March l4th. 

5.918. Improvements іп and relating toa switch for use in charging storage 
or secondary batteries." W. G. Heys. (The Hutchinson Acoustic Co., U.S. A.) 
March 14th. (Complete.) 

5.987. Improvements in controllers for electric motors." J. EvsH and 
M. T. MEpway. March 14th. 

5,938. "Improvements in and relating to conductors and collectors for 
electric railways and tramways.” D. KrMrr. March 14th. (Complete.) 

5,944. Improved holder for incandescent electric lamps and the shades for 
same." C. E. Zimpars. March 14th. 

5,967. Improve ments in sparking plugs." H. PLUMRRIDGE. March 14th. 

5,469. “Improvements in electrical signalling apparatus for electric tram- 
ways.“ J. E. Врлехогетті апа THe Eveci Ric RAILWAY SIGNALLING SYNDICATE, 
Lro. March 14th. 

5.073. '' Improvements in inter-communication telephone wall sets and the 
connections of wiring thereof." J. BERLIN EH and I. B. Вікхвлсм. March 14th. 
Complete.) 

5,984. ‘Improvements in holders particularly for incandescent electric 
lamps.“ T. Gacowskl, F. WIELITZEK and J. ZYMELKA. March lth. 

5,989, ‘Improvements in connection with electric sparking devices especially 
intended for tiring the charge in internal combustion engines,” E. F. BRADLEY 
and H. Epmunps. March 14th, 


T. HAMILTON ADAMS. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. Р. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(in stamps). 


7,786. "Improvements in extinguishing electric arcs.” R. Н. Read. Dated 
April 2nd, 


7,792. Improvements in electrio cooking and heating apparatus." L. Luiz. 
Dated April 8rd. s di: * 


7,809. '* An improved electric arc lamp.“ 
April 8rd. 


8,020. “Improvements in or connected with controlling and engaging appa- 
ratus for railway points and signals operated by electricity." A. Veelemans. 
Dated April 5th. 


8,189. Improvemets in electric cirouit regulati devices." G. P. 
McDonnell. Dated April 8th. = 


8,190. *‘ Improvements in controlling means for electric motors, the invention 
being applicable to electric elevators.” Otis Elevator Co. Dated April 14th. 


8,315. ‘Improvements in couplings for electrically-lighted table decorations.” 
E. M.Chapman. Dated April 10th. ae 


8,583. ‘Improvements in pincers part'cularly adapted for the use of elec- 
trieians.“ R. Haddan. Dated April 12th. 

8653. “Improvements in holders for electric lamp shades, reflectors, end 
the like.“ F. Molntyre. Dated April l4th. 


9,825. ‘‘Improvements in insulating tubes for the windings of electric 
machines, such as motors and the like, and in the process of making same." 
M. Meirowsky. Dated April 22nd. 


9,01. “Improvements in telephone jack-strips." L. M. Ericsson. Dated 
April 28 teu. е | ý 


9,813. Improvements in the electrolytio production of & bleaching liquor and 
caustic alkali lye, and in apparatus employed therein.” A. J. Boult. (H. 
Seibert and Ө. Sempel, Germauy.) Dated April 98th. 


9,849. Improved means or method of conneoting incandescent electric 


lamps ín festoons and for other like tem rary uses." W. Barker. D 
April 29tb. po к Br мез 


9,977. ‘* Improvements in pole-pieces for dynamo-electrio machines." British 
Thomson-Houston Co., Ltd. (A. Churchward, United States.) Dated April 80th. 

9,978. "Improvements in pole-shoes for dynamo-electric machines.” British 
Thomson-Houston Co., Ltd. (A. Churchward, United States.) Dated April 80th. 

10,097. ‘Improvements in conducts for electrio mains and in the jointing of 
same." L. Barlow and J. Young. Dated May 9nd. 

10,32 “Improvements in portable secondary or other electrio batteries, 
accumulator plates, and the like.” L. Bristol. Dated May Tib. 

10,538. ‘ Improvements in or connected with trolleys for use with overhead 
conductors in eleotric traction." C. Stoll. Dated May 7th. 


10,467. ‘Improvements in storage batteries." J. Reddirg and oth 
Dated May 6th." ы 4 NS 


10,594. Cleats for fastening electric wires or cables in casing or other 
carrying arrangement, temporary or otherwise, or for permanent fixing M walls, 
ceilings, roofs and the like.’ V. W. Riley and H. W. Rowing. Dated May 8tb. 


: 10,943. um proveniens in trolley guards for electric railways and the like.“ 
E. Gagne and P. Bonneau. Dated May 18th. 


11,072. “Improvements in switches for electric circuits." British Thomson- 
Houston Co., Ltd. (J. J. Wood, United States) Dated May 14th. 

11,078. ‘Improvements in means for controlling electr'c eircui's." British 
Thomson-Houston Co, Ltd. (J. J. Wood, United States). Dated May 14th. 


11,080. '‘ Improvements in multipolar electrico switches." Briti h Thomeon- 
Houston Co., Ltd. Dated May lth. 


11,165. ''Improvem-nts in switob-box apparatus used for testing, stardard- 
isipg or calibrating electric instruments and in measuring electric currents 
thereby.” G. L. Addenbrooke. Dated May 15th. 


11,290. ‘‘ Improvements in elec'ric switches and regulating sockets, chiefly 
designed for use in connection with incandescent electric lamps." Н. Н. Lake. 
(W. P. Pinckard, United States) Dated May 16th. 

11,889. '*Improvements in portable telephonic apparatus for the use of 
persons with impaired hearing." W. E. Heys. (The Hutchinson Acoustic 
Co., United States.) Dated May 16th. 

11,840. “Improvements in dry orsemi-dry cells of primary or secondary 
electric batteries.” W. E. Heys. (Huchison Acoustic Co., United Stat-s.) 
Dated May 17th. 


11.343. Improvements in charging switches for secondary e'ectric batterier." 


Н. В. Scott and others. Dated 


W. E. Heys. (The Hutchison Acoustic Co, United States.) May 16th. 


11,374. Improvements in electric railways оп a surface contact system.“ 
B. Cruvellier. Dated May 17th. 

11,427. “А new or improved endless electric conveyor for conveying tin 
plates from the bath of molten metal to a suitable or desirable place." J. Baxter 
and others. Dated May 17tb. 


11,487. "Improvements in electric cables.“ G. Harrison. Dated May Weh. 


11,523. Method of and means for transmitting electrical energy in instal- 
lations for traction purposes." M. Déri. Dated May 20th. 


11,889. ‘* Improvements in electric devices for igniting mines.“ W. Norres. 
Dated May 21th. 

11,940. **An improved frog for overhead conductors or lines of electric tram- 
ways or railways." The Palatine Engineering Co., Ltd., and R. Blakiston 
Dated May 26th. 2 

11,950. Improved brush holder for dynamo-electric generators and motors 
and the like." C. Mitchell. Dated May 26th. 

12,110. “Improved means and apparatus for effecting telephonic intercom- 
munication.” J. Young. Dated May 27th. 

12,121. . in and relating to telegraphic apparatus.” A. 
Damaskinos. ated May 27th. 


12,309. ''An improved electric beating device." F.de Mare. Dated May 
h. 


12,586. Improvements in connection with electric tramcars." J. Black and 
T. Hogg. Dated June 2nd. 


12,547. '"Improvements in making electrolytio baths." F. von Liebermann. 
Dated June 2nd. 


12,551. Improved mears and apparatus for telephonic communicatior.” 
Siemens Bros. & Co. (Siemens & Halske.) Dated Juve 2nd. ; 

12.578. Improvements in current reversing mechanism for oscillating elec- 
tricity meters." P. M. Justice. (Messrs. Theiler & Co. and P. Eibig, Germany ) 
Dated June 2nd. 

12,581. Improvements in electro-magnetic trection or driving a 
railways, lifts, machine tools and other appliances.” <A. Zehden. 
2nd. 

12, 82. An improved system of electric lighting." W. L. Wise. Dated 
June 2nd. 

12,706. Improvements in wireless telegraph systems.“ C. D. Ehret. Dated 
June 3rd. 

12.755. Metbod for reducing or entirely suppressing synchronising currents 
of single or multi-phase alternators working in parallel." E. Kolben. Dated 
June ith. 

12,870. “Improvements In or connected with apparatus for charging electric 
accumulators.” Société Lespagnol aad Meriguet. Dated June 5th. 

12,956. “Improvements in transmitting apparatus for electric telegraph»." 
P. M. Justice. (The Rowland Telegraphic Co., United States.) Dated June 6th. 

18.170. Trolley wire support." E. Hill. Dated June 10th. 

13,171. ''Trolley-wire support," E. Hill. Dated June 10th. 

13,175. “Improvements in equalising чүш for intercornected ро]у- 
phase current systems. Siemens Bros. & Co., Lid. Dated June 10th. 

14,136. Improve ment in telephones for diving and like purposes.” W. A. 

Gorman and A. Graham. Dated June 21st. 

14,578. Improvements in switches for electrical glow lamps.“ Tbe Edison 
and Swan United Electrio Light Co., Ltd., and J. Shepherd and H. D. Gover. 
-Dated June 80th. 
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NEGLECTED OPPORTUNITIES: POLLS 
OF RATEPAYERS. 


THERE is one aspect of the question of municipal trading 
which does not appear to have received the attention it 
deserves. Local authorities have for some years now been 
extending, or seeking to extend, their labours into all kinds 
of trade enterprise, and although opposition has at last been 
aroused, and men of all shades of political opinion are com- 
bining to try to stem the municipal tide, it sometimes appears 
as if this opposition has arisen too late to produce the 
results that otherwise might have been expected. It is true 
that at first the evils of municipal trading were not so 
manifest as they have now become, and the unreflecting 
public were willing to be lulled into peaceful repose by 
promises of huge profits for the relief of the rates,” and 
even found some pleasure in the thought that new dignities 
were being conferred upon their little civic kingdoms. 

This accounts to some extent for the inactivity at the 
outset, but in later years the other side of the shield has been 
more fully exposed to the public gaze, and increasing rates 
and undue interference with legitimate trades have made 
men less satisfied with vain promises, and more anxious to 
inquire into the real merits of municipal schemes, Yet in 
spite of this new-born spirit of opposition, we still find the 
local authorities continuing their fight for power, and even 
seeking each year to obtain statutory sanction for fresh 
undertakings, hitherto outside the domain of municipal 
enterprise. Everyone knows that opposition before a Parlia- 
mentary Committee is an expensive affair, only to be under- 
taken by wealthy bodies or by trade protection associa- 
tions formed for the express purpose of protecting the 
interests of particular sections of the community, and 
one is led to ask: Is there no means by which 
these municipal ambitions can be checked at an 
earlier stage? Can nothing be done to kill there. 
Bills before they reach Parliament? There questions 
deserve close attention, for if it appears that they can be 
answered in the affirmative, much good may result and much 
expense may be saved. 

It is usually considered that a scheme promoted by a local 
authority must represent the wishes of the community, as the 
members of that body are duly elected by popular vote ; but 
it is clear that such an argument is difficult to support when 
we remember that on very few, if on any, of these schemes 
is the opinion of the community taken before they are adopted 
by the municipality. They are seldom made test questions 
at election times, but are produced when it is no longer 
necessary for the members to stand a heckling ” from rate- 
payers. Parliament looks upon the town or borough council 
petitioning for powers as representing the whole community, 
and does not give а locus stands to individual ratepayers or 
to ratepayers’ associations anxious to oppose on the general 
merits, No doubt Parliament ів right in taking this position, 
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but on the other hand, Parliament has foreseen the possi- 
bility of a local authority promoting a Bill whose provisions 
might not be acceptable to the community, and has there- 
fore provided a specific means for preventing such a state of 
affairs. It is this means, and the use that may be made of 
it, that we have now to consider. 

The principal enactment dealing with this matter is the 
Municipal Corporations (Borough Funds) Act, 1872, Sec. 4 
of which is as follows :— 

* 4. No expense in relation to promoting or opposing any 
Bill or Bills in Parliament shall be charged as aforesaid (i. e., 
to borough or local funds) unless incurred in pursuance of a 
resolution of an absolute majority of the whole number of 
the governing body at a meeting of the governing body, 
after 10 clear days’ notice by public advertisement of such 
meeting, and of the purpose thereof in some local newspaper 
published or circulating in the district, such notice to be, &c. ; 
provided further, that no expense in promoting or opposing 
any Bill in Parliament shall be charged as aforesaid unless 
such promotion or opposition shall have had the consent of the 
owners and ratepayers of that district, to be expressed by 
resolution in the manner provided in the Local Government 
Act, 1858, for the adoption of that Act.“ 

It is the proviso of this section that is of importance, as 
it makes it imperative on the local authority to hold a 
meeting of the ratepayers and obtain their sanction for the 
scheme before the expenses of promoting a Bill can be 
charged to the rates. We know, however, that these 
meetings are more often purely formal affairs than of any 
real value as giving the true expression of the opinion of the 
community. Frequently the attendance is extremely meagre, 
and it may be taken for granted on such occasions that the 
local authority has taken care to provide against the possi- 
bility of an adverse majority. It is perfectly clear that the 
ratepayers generally have hitherto not recognised the power 
they have of keeping in check the inordinate ambitions of 
their representatives by making proper use of these statutory 
meetings, and it is in the hope that, in view of the increasing 
opposition to municipal trading, better use may be made of 
these opportunities in the future that we call attention to the 
matter now. Let us see, then, how these meetings are to be 
conducted. 

In the Pablic Health Act, 1875, Schedule 8 provides 
rules as to resolutions of owners and ratepayers. The 
important one for our purpose is Rule 6, which is in the 
following terms :— 

* 6. The chairman shall propose to the meeting the reso- 
lution, and the meeting shall decide for or against ite 
adoption. Provided that if any owner or ratepayer demands 
that such question be decided by a poll of owners and rate- 
payers, such poll shall be taken by voting papers in the 
Form О to Schedule IV. to this Act in the same way .... 
us is provided for the election of local boards in Schedule II. 
to this Act. 

* [f no poll is demanded, or the demand for a poll is 
withdrawn by the persons making the same, a declaration 
by the chairman shall, in tbe absence of proof to the 
contrary, be sufficient evidence of the decision of such 
meeting." 

It will be noticed that Parliament has not given a free 
hand to the local authorities, even after a majority has been 
obtained in favour of the resolution put to the statutory 
meeting. It is still open to any single ratepayer who 
objects, to demand a poll of the whole body of ratepayers. 


Such a demand cannot be over-ruled ; cnce the request is 
made by one single person, а poll of owners and ratepayers 
must he taken by means of voting-papers. This, of course, 
gives a splendid opportunity to opponents of any scheme, of 
bringing the whole matter prominently before the rate- 
payers, and of securing that, if they give their votes in 
favour of the scheme, they will at least not do it blindly. 
It is really difficult to understand why such powers and 
opportunities as are given by these statutes should have 
been so much neglected in the past. We are continually 
reading in London and provincial newspapers criticisms of the 
schemes of different local authorities, but such criticisms 
usually come too late—a/'er the Bill is deposited in 
Parliament instead of before that date. Probably very few 
of the populace have seen the advertisements of the statutory 
meeting, and fewer still have attended that meeting, as they 
һауе not gathered from the advertisement a real conception 
of the nature of the scheme. Now, is there not here an 
opportunity for ratepayers’ associations? It may be 
remembered that Lord Rosebery, some two years ago, 
Strongly advocated the formation of these associations to 
keep a watchful eye upon municipal finances and prevent 
extravagance. Something has been done in this line since 
then, but much more could be done. And wherever such an 
association is formed, it should be one of its daties to make 
itself familiar with the details of every scheme promoted by 
the local authority, to demand a poll at the statutory 
meeting, where that appears advisable, and then to take care 
that the merits or demerits of the scheme are put clearly 
before the electors at the time the poll is taken. If this 
matter has been neglected in the past, let it be attended to 
now. We feel sure that by a proper use of these polls a 
great deal of good could be done in checking the 
extravagance of municipalities, and their interference with 
trades not properly within their sphere of action. The 
Courts evidently mean to interpret very strictly the statutory 
provisions as to demands for polls. In tbe case of The 
King v. The Mayor of Dover (Er parte Bradley), which 
came before the Courts in February, it appeared that 
at а statutory meeting held in connection with the Council's 
proposed application to Parliament for powers to carry out a 
purchase agreement with the company eupplyiog electricity 
to the town, the resolution was put to the meeting and 
declared carried. А, а director of the local gas company, 
then demanded a poll as а ratepayer, and B said: I second 
the demand, if necessary." The Town Clerk informed him 
it was not nece-sary. Subsequently, after the meeting had 
terminated, A withdrew his demand, and the question for 
the Court to determine was: Must a poll still be taken? 
The Divisional Court said, Certainly it must. The Lord 
Chief Justice held that, under the statute, В had made an 
effective demand, even if A could withdraw his demand 
after the meeting closed, a point wbich he did not think it 
necessary to decide. Darling J., however, stated his 
readiness to hold, if necessary, that a demand for a poll 
could not be withdrawn after it had been accepted by a 
statement that a poll would be held, and the meeting bad 
terminated. It is perfectly clear, therefore, that it is only 
necessary for one man to raise his voice to demand a poll, 
and the question must be put definitely before the rate- 
payers. Would Chambers of Commerce, and other bodies 
agitated by the pretensious of municipalities, not find it 
worth while to make full use of this machinery in the 
fature ? 


]r behoves every electrical engineer to 
exercise the greatest care when he enters 
into any contract of service, or, indeed, 
any contract, with a local authority. As corporations, they 


are not bound by any contract unless it be made under seal; 


Contracts with 
Local Authorities. 
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and although the absence of a formal contract is the last 
defence to which one would expect a public authority to have 
recourse when sued for breach of contract, experience has 
shown that there are public bodies who will demean them- 


selves to this extent. Thus, іп a recent case, an engi- 
neer was employed to superintend the erection of certain 
sewerage works, and for that purpose to make certain 
drawings and plans. While he was so employed, the local 
authority determined to extend the scope of their operations, 
and instructed their clerk to communicate with the engineer. 
He consented to carry out the extension works on the terms 
upon which he had been employed in the first instance, but 
no agreement to this effect was drawn up under the seal of 
the local authority. He made plans and drawings, but the 
local authority, having altered their views as to the necessity 
for the new works, decided not to go on with them, and 
thereupon refused to рау the engineer. Іп an action 
brought by him it was contended on the part of the local 
authority that inasmuch as the contract under which he 
sued was not under seal, they were not liable. The Court 
of Appeal, we are glad to observe, refused to recognise this 
defence, and gave judgment for the plaintiff, saying that 
inasmuch as he had actually carried out the work, it was 
too late for the local authority to seek to avoid liability by 
alleging that no formal contract had been executed. 

Although this case ended happily for the engineer, it is 
not without its warning. In every dealing with a Muni- 
cipal Corporation or District Council, the engineer should 
at all times insist that the terms of every contract of any 
magnitude shall be reduced into writing and sealed with 
the corporate seal; otherwise а large amount of work may 
be done and the engineer may be left stranded. 

Thus, suppose an engineer is employed, but by no formal 
contract, to superiatend the erection of a municipal electric 
lighting station at some future time; he may make all his 
arrangements with a view to keeping himself free to under- 
take this particalar work upon the day in question, and at 
the last minute it will be within the power of the Corporation 
to say: Ме have abandoned the idea and no longer 
require your services.” Every difficulty of this kind may 
be avoided by insisting upon the drafting and sealing of a 
formal contract. 


THE account which we give to-day 
of the Daft- Williams system of pre- 
specting for ore will doubtless be read with interest, not 
unmixed with a little scepticism. The problem which the 
inventors have so boldly tackled is one of immense difficulty, 
and we fear that the solution is not so easy as we are asked 
to believe. Were the earth’s crust homogeneous, and were 
the lodes of ore widely separated from one another, the 
matter would be greatly simplified; but, under actual 
conditions, there is no end to the combinations and 
interferences that must be analysed and interpreted. 
For example, assuming that the presence of ore could be 
detected as claimed, two or more existing lodes might pro- 
duce a resultant effect equivalent to that of an imaginary 
one near neither of the real ones, and the sinking of a shaft 
would result in & dead loss. But on what grounds do the 
inventors claim that the quality of the sound is a clue to the 
position and nature of a lode of ore? The suggestion that 
electrical waves" are radiated into the earth may or 
may not be well-founded ; but it is very certain that the 
indications in the telephone receivers are due solely to con- 
daction, not to radiation, and there is nothing occult about 
` Ohm’s law. The problem is akin to that of locating a 
needle in a haystack, which may contain scrap iron ad lib. 


Electrical Ore-Finding. 


ELECTRICAL ORE-FINDING. 


DEMONSTRATIONS IN NORTH WALES. 


THE enormous advantages which would attach to any reli- 
able method of determining the position of mineral ores 
which lie below ground have been so obvious that the sub- 
ject of discovering such & method has long been an attrac- 
tive one to scientists and inventors. A number of attempts 
have been made to solve the problem by the use of elec- 
tricity, but, up to the present time, no method of the kind 
has proved of practical and general utility. A new method 
has, however, been invented by Mr. Leo Daft and Mr. Alfred 
Williams, and it is said to have yielded some remarkable 
results. The method is at least interesting, whether it 
constitutes a solution of the old problem of ore-finding or 
not. 

Mr. Williams, we understand, has been working in this 
particular field of research for the last 14 years,  Proceed- 
ing first along the line of the old belief that the presence of 
a mineral lode decreased the local resistance of the earth, 
and во made it possible to detect the presence of the lode by 
surface measurements, Mr. Williams concluded that this belief 
was erroneous. Another line of investigation was therefore 
adopted, and numerous experiments were made, as the out- 
come of which, apparatus was devised by Messrs. Daft and 
Williams, and has been used in practical work in mining 
districts. The following is a brief description of the appa- 
ratus:—A primary source of electrical energy is provided, 
a lithanode battery being preferred by the inventors of 
the system. Energy supplied at a comparatively low voltage 
is transformed to a high voltage, ranging from about 80,000 
to 150,000 volts, and by the use of a specially constracted 
spirit break and a spark-gap, waves of any desired frequency 
can be obtained from the secondary. The current impulses at 
high voltage are conducted by surface wires to the desired spot. 
The wire is connected with a short rod, the point of which 
is thrust into the surface of the earth, and serves as one 
pole, A similar rod, forming the second pole, is fixed at a 
chosen spot either underground, in a mine tunnel, or on the 
surface. The positions of these rods would be determined 
by such data of the geological formation of the strata in the 
vicinity as were available to the explorers. 

To determine the locality of minerals, a separate piece of 
apparatus is employed. The essential member of this is a 
delicately constructed ‘‘resonator,” which is enclosed in a 
small case fixed on a light tripod. The resonator is said to 
be tuned to receive from the earth the electrical oscillations 
produced by the inductor and impressed on the earth. 

The resonator is provided with two receivers, which 
enable the oscillationg to be made audible to an explorer. 
The resonator is connected with earth by means of two 
wires, each of which is provided with a short earthing rod 
or electrode, the point of which is thrust into the earth 
during an observation. The wires are otherwise insulated. 

In making an investigation, the explorer would place the 
resonator in the position which, in his judgment, was most 
likely to lead him to diecover any vein or pocket of ore 
which might be in the vicinity. The normal sound would 
be noted. ‘The resonator line would then be moved gradually 
round at a distance of 40 or 50 ft., and the character of the 
sound would be observed. If no other sound than the clear 
note were perceptible within the radius, the instrument 
would be moved to a fresh area, and this would be similarly 
explored. In the event of any clear variation from the 
normal, the fresh sound would be studied as closely and 
accurately as might be, and a conclusion arrived at from the 
results, If it were thought advisable, a duplicate system of 
working would be adopted ; two *' fields of force" would be 
focussed so that their waves coincided at an angle determined 
upon, and would be employed on the area to be investigated. 

In June, 1902, the system of finding ore thus described 
was employed at the Cwmstwyth Mines, Cardiganshire, An 
old lode, the“ Comet" lode, had ceased to carry metal, and 
much work had been done in exploring underground by 
tunnelling and cross-cutting to reach mineral which was 
believed to be in the district. 'The work had, however, 
been fruitless. The system of Messrs. Daft and Williams 
was then employed, and, from the results, Mr. Williams 
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assured the manager of the mines, Mr. Henry Gamman, 
that a lode of ore lay at a particular point. А tunnel 
was commenced to reach the point indicated, and a 
good lode of lead and blende was reached in less than 
10 ft. Another cutting has also been started to reach ore 
which the operators of the ore-finding company declare 
to exist about 36 fathoms below an original cutting. 

On Thursday and Friday last week 
an opportunity of viewing the apparatus 


in use was afforded to a large party 1— 


of electrical and mining experts and 
others engaged in the working of 
minerals. The demonstrations were 
conducted by Mr. Williams, and took 
place on land udjacent to the Talacre 
Mine, Prestatyn, North Wales. About 
£36,000 have been spent in working 
the mine, bat so far without a remunera- 
tive vein of ore being reached. On 
the request of the directors, Mr. Alfred 
Williams proceeded to the mine and 
conducted a series of investigations by 
the aid of the electrical system. It 
was the apparatus which had been 
used for this purpose that the party 
were permitted to inspect. The mine 
is the property of the Talacre District 
Mining and Drainage Co., Ltd., and 
has been worked by means of a vertical 
shaft. From the bottom of the shaft 
a short tunnel has been driven in a 
south-westerly direction. From this 
tunnel an adit has been driven in a 
south-easterly direction for about 135 
yds. For the purpose of Mr. Williams’s 
investigation, wires were carried down 
the shaft, along the tunnel, and to 
the end of the adit. Here the 
electrode was fixed in the fore-breast of the adit, at a depth 
of 156 ft. from the surface. The other electrode, connected 
by a surface wire with the inductor, was fixed in the surface 
of the earth at a point over the spot at which the lower 
electrode was set in the fore-breast of the adit. The 
inductors—two sets of instruments were provided - were 
placed in a small tent by the mouth of the shaft. Two 
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lithanode batteries were used, one to produce the main 
current, and a smaller one to drive a small rotary motor 
which worked the break. The entire apparatus occupied a 
floor epace about 2 ft. 6 in. square. The secondary of the coil 
gave a pressure of 30,000 volts. 

In order to ascertain whether there were any indications 
of ore in the line of the adit beyond the point at which the 
working stopped, Mr. Williams used the resonator on the 
line of the adit for about 150 yds. from the electrode on the 
surface of the ground. At the point referred to, most of the 
visitors were unable to hear any definite sound in the 
receivers. This absence of sound, Mr. Williams explained, 
showed that a fault existed in the strata a few yards beyond 


the point of observation, which would interfere with the flow 
in that direction. At a point about 25 yds. W. S. W. from the 
line of the adit, a very clear reproduction of the note was 
given by the resonator, the marked difference between the 
results at the two spots, so short a distance apart, being a 
matter of general comment. This sound indication was 
regarded by Mr. Williams as evidence of the presence of 


LISTENING FOR INDICATIONS OF ORB. 


mineral. The sound was, however, so clear a reproduction 
of the normal, that wonder was naturally expressed, as to 
how the sound could be regarded as indicative of the presence 
of mineral. It was explained to the visitors that a very 
little practice with the resonator and the receivers enabled 
а person to detect and correctly interpret shades and varia- 
tions of sound, which were quite inaudible even to an acute 
ear, which had not had any practice with the resonator. 
The observations, it may be said, were made in а field 
forming part of the side of a hill which rose towards the 
south-west. 

On Thursday Mr. Williams explained the working of the 
system to the party. Amongst other things, he said that 
the point of greatest intensity would be over the portion of 
the lode where the metal was nearest the surface. Nearly 
all lodes were conductors in comparison with the enclosing 
earths. Over the metalliferoue part of the lode they got a 
concentration of the waves. They would find out the place 
of greatest intensity, and mark the spot and keep going on. 
It was very easy to tell the difference between a conducting 
lode and a non-conducting lode. 

Asked by Mr. G. F. Wynne (Minera Mining Co.) whether 
he could tell the depth at which a lode was, Mr. Williams 
replied : Very closely. From previous experience they had 
been able to go to 10 or 5 per cent. 

Mr. Wynne: Supposing there was a vein, and the vein 
was devoid of mineral, would there be a different sound ? 

Mr. Williams: Exactly. 

Mr. Wynne: Would a small deposit of ore near the 
1 have the same effect as a large deposit at a greater 

epth? 

Mr. Williams: That is a very hard question. 
require working out. 

The conclusions arrived at by Mr. Williams as the result 
of the series of tests made at the Talacre Mine are that there 
is lead in the area to the W.S.W. of the line of the old adit, 
and also below a certain point in the old adit about half-way 
between the mouth of the adit and the fore-bresst. The 
resulta were checked by investigations from different base 
lines, and in each case similar indications were obtained. 

The results have been communicated to the directors of the 
Talacre District Mining and Drainage Co., and it is reported 
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that they have decided to raise the sum of £10,000 as extra 
capital to develop the mine on the lines suggested by Mr. 
Williams as the result of his investigations. It is to be 
hoped that they will not be disappointed. 


CORRESPONDENCE. 


The Measurement of High Temperatures. 


In reply to Mr. Robinson I give my experience with 
pyrometers, but firstly, I must dispute that the apparatus is 
somewhat crude. 

On this great iron and steel works in South Russia, where 
I am, we use constantly two pyrometers, one for the tempera- 
tures of the hot gases that go to the blust furnaces, the 
other for general purposes. The first is the Roberts-Austen 
photographic recording type, and is always in use; it can 
be coupled to any of six thermo-couples at six furnaces. 

The usual temperature in the hot air mains is about 
650? C. The couples last almost indefinitely if undisturbed, 
but in practice we effect à renewal about every three months, 
that ів to вау, а new twist is made, The “couple” and 
wires are protected by the usual clay tubing. 

With this instrument we read on the scale to 10? F. easily. 
This instrument has to be left in one place, being non- 
portable, but is very satisfactory. The galvanometer is of 
the d'Arsonval type with mirror. The couples are made of 
platinum and platinum plus 10 per cent. iridium. The 
wires become brittle after a time, but not unduly so. 

The Le Chatelier instrument is a most convenient one ; it 
is small, very sensitive, yet very portable, and admirably 
adapted for use on an iron and steel works if only ordinary 
care can be used. | 

The one in use here reads to 1,600? C. by divisions of 20°, 
and it is quite easy to read to 5° C. over nearly the whole 
scale, which is very uniform after about 300°. 

We have had one in use for two years and only once had 
it under repair. It is very “dead beat " and wonderfully 
free from what I think is very well termed “ sticktion.” 

The instrument is also of the d'Arsonval galvanometer 
type, but the needle and moving coil are carried on one steel 
pin and jewel, the centre of gravity being well below this 
point. The control is a couple of flat spiral springs, like the 
hair spring of a watch, but not steel; one conveys the 
current into and the other away from the coil. 

The “ couple is also platinum, and platinum plus 10 per 
cent. iridium. It is frequently calibrated but always found 
correct. The scale is marked in degrees C., also in milli- 
volta. 

This instrument is chiefly useful for experiments on 
annealing steel, and for checking temperatures in the re- 
heating furnaces at the rolling mills ; it has also been used 
to take casting temperatures of fron and steel, but this is not 
easy on account of the corrosive action of the metal on the 
containing tube, which has been tried of porcelain and of 
fireclay. This trouble has not been overcome as yet. 

That this instrument is very sensitive may be known 
when I say that the chemist here is using it in making a 
series of experiments on the recalescence in iron and steel. 
I must say I fail to see the real necessity of the steel tube. 
Why not use simply a fireclay tube sealed at one end and 
three or four feet long, this enabling one to dispense with the 
water jacket, as the terminals are then far enough from the 
heat to be practically at atmospheric temperature? I will 
not dispute the water jacket being more exact. 

To make the fireclay tube more impervious to gases we 
wash it with a mixture of pure kaolin and water made to 
the consistency of cream. This is very effective, and may 
be of interest. I should be very glad to hear the views of 
others. In concluding this already too lengthy letter, I 
should like to ask your readers if there is a convenient form 
of small electric muffle furnace for laboratory experiments 
in annealing, and having a temperature range as high as 
1,300? C.? It should be of the hot wire type, being more 
under control than furnaces of the arc type. 


Sydney Weiss. 
Hughesoffka, South Russia. 


‘Tramway Management. 


Referring to the subject of Mr. T. W. Sheffield’s letter 
in your last issue, I beg to endorse his remarks as to the 
superiority of the drop-fender life-guard over other patterns 
of guards. Nearly 20 years ago I introduced on horse cars 
the plough style of life-guard similar to that now used in 
Liverpool. This was made of wood; weight with horses 
was a consideration. Later, with electric cars, I first used 
the fixed iron grid pattern, rounded somewhat with a view 
to pushing aside an obstruction. I have now given up all 
fixed patterns and equipped the whole of the cars under my 
management with the drop-pattern, the same type as Tids- 
well's and Wilson & Bennett's, No life or limb has been lost 
since these were introduced. Several persons have been 
knocked down, but they have been picked up with little or 
no injury. 

If Mr. Sheffield had the traffic management of tramways 
he would modify his views as to overloading cars occasionally. 
During “rush” hours, heavy storms, and such like emer- 
gencies, overloading is a necessity. 


R Progressive Manager. 
March 28th, 1908. 


Electrically-Operated Printing Machinery. 


As some of the statements I made in my letter to you, 
appearing in your issue of February 27th, bave been ques- 
tioned by your correspondents, may I again address you on 
the subject ? 

Messrs. Geipel & Lange (a) ask if the 75 per cent. and 90 
per cent. efficiencies are correct, and in reply, I say, that if 
anything they are too favourably put; (5) they state that the 
running speed is now about 80 per cent. of the maximum, 
and I see no reason to doubt this nor that it particularly 
proves anything; in my letter I made it clear it was the past 
I spoke of, when everything was new and possibly a fear of 
breakdown made it seem desirable to work at higher speed ; 
(c) they would like particulars of other systems, exclusive of 
those I mentioned ; [ can refer them to your own pages for 
some, and the others, if practically applied in this country, 
they will in due course hear of. 

* Electra" asks how I arrive at the efficiencies of his 
system? The method issimple; I call his most efficient speed 
100 per cent. and compare the others with this, Perhaps 
he prefers to call this 120 per cent., so that his full speed 
efficiency will then be 66:6 per cent. or two-thirds of that, 
t.e., 80 per cent. 

To clear Electra’s” mind from the confusion the men- 
tion of a U.S. Patent Attorney has apparently thrown it 
into, I would suggest that he studied the Ward-Leonard 
system as applied on the battleship Kearsarge, and thus 
find out, amongst other things, that boosting may be 
positive or negative, and also if he again visits Messrs, 
Lloyd’s machine room, he should watch the starting-up, 
when he will see that the motor-generator is started up by 
а proper motor-starter under light load, and the main 
motor is switched on afterwards, making a very gradual 
increase in the demand on the mains. 

Finally, the method Electra” described is surely common 
property, and cannot be called a system in the same way as 
the Holmes-Clatworthy, Bullock, or Ward-Leonard ones. 

| Justus Eck. 

London, March 28th, 1903. 


Gas Cooking. 


I am glad Mr. Pye replied to my letter, and I apologise 
for anything personal in it. I only wish to discuss the 
question on scientific grounds. 

I doubt whether: Dr. Whitelegge, Prof. Lehmann, or the 
other eminent authorities referred to, would apply the results 
of experiment on a few tame microbes in a test tube, or 
other confined space, to a case such as that of a crowded 
hall. Moreover, a large number of gas jets diffuse a great 
deal of poison in a room. 

Further, the relative cost of electricity and gas is not 
calculable, and the best way to obtain it is from the results 
of experience extending over years. For instance, the ratio 
for an ordinary dwelling, with gas at 3s. 6d. per 1,000 cb. 
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ft., and electricity at 7d. per unit, in actual life, is about 
four to five in favour of gas. This is a fact which many 
people cannot understand, and calculations based on price 
per unit, and gas at so much per 1,000 cb. ft., are all 
pure nonsense applied to this case. This is where gas 


people go wrong. 
An Earnest Microbe. 


Electric Haulage on Canals. 


In the discussion following the paper read on “ Electrical 
Haulage on Canals,” as published in your issue for December 
26th of last year, I observe that a gentleman recommends an 
electric fish, or a tug boat, just big enough to hold the 
necessary machinery but no! the man to manage it, this 
latter person presumably holding a pair of electrical reins 
from the barge in tow. 

Without discussing the possibility of constructing a size 
of tug necessary to flap around a propeller of. the power 
needed, but whose displacement would be so nicely calcu- 
lated, that the extra man would sink her, I may say that the 
above-mentioned plan drew up in my mind's eye a vivid 
picture of our new aquatic coachman, who, with his rudder 
lines steering forward instead of aft, vainly endeavours to 
curb his spirited electrical sea-horse, which will persist in 
bucking and sidling into the bank, &c., on every possible 
occasion. Would not an electric mule be better, which could 
be placed conveniently in a canal barge, with his legs stick- 
ing through four holes, properly arranged with stuffiing 
boxes, in the floor, so that he could thus walk along the 
bottom of the canal, and во save coal somewhere by applying 
the power more directly ? | 

Or if the mechanism of this automaton should prove to 
be too complicated, electricity might, after all, be let alone 
‘for once, in which case a reference might be made to Max 
Adeler of ancient fame, who on once advising that a certain 
canal should be constructed on an inclined plane, so that 
the current should slide the boats forward, and on being 
told that a second Lake Superior would be needed to supply 
the water, immediately suggested that the boats should be 
built on an inclined plane instead of the canal, so that they 
might slide along by their own selves. 

Trusting that this letter will be favourably read by those 
interested in the subject. 

One who Looks on from Afar. 


Valparaiso, February 28th, 1908. 


[We have sought in vain for the reference quoted. We 
have no doubt, however, that our correspondent's letter will 
be none the less keenly appreciated by our readers.— Ens. 
ELEC. REv.) 
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Municipal Loans. 


I have often been tempted to write and ask your muni- 
cipal expert a question or two, but a natural reluctance to 
figure in ће Correspondence columns bas hitherto 
prevented me. Your last week's article on „Municipal 
Loans" is, however, more than flesh and blood can stand, 
and I am impelled to ask for a little enlightenment. 

In your article you say, “Thus, in the matter of 
mains . . . . 24 per cent. is considered a proper provision 
for depreciation, or, say, a life of 40 years, whereas the 
Local Government Board fix the repayment at 30 years. 
.. . In the case of accumulators the term of 10 years 
agrees with the expert estimate of 10 per cent. per annum,” 
and so on. 

Now, the question which naturally suggests itself to the 
mind of the novice in municipal finance, is, * Why is a 
municipality debarred from the benefit of compound interest 
on the sum laid aside for depreciation ? ” 

Assuming so low a rate of interest ав 24 per cent., the 
cost of mains would be written off in about 28 years, not 40 
as you assume, пог yet 30 as allowed by the L. G. B., and the 
other terms you give would be reduced in the same pro- 
portion. | 

With a higher rate of interest the time would be still 
further reduced. 
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Having broken the ice, there is another point which has 
bothered me somewhat in reading the argumenta against 
municipal trading, aud upon which, perhaps, you will be able 
to throw some light. It is this. The impression I 
have gathered from a perusal of anti-municipal articles is, 
that whilst it is wrong and unjustifiable to use public money 
for the purpose of generating electricity, it is quite right and 
proper to use it for distributing and supplying that com. 
modity, having first purchased it in bulk from a company’s 
works. It will be scarcely disputed that the generation is the 
desirable and profitable part of the undertaking, whilst the 
distribution is the part that every undertaker” would like 
to sublet if he could. It is the unprofitable part of tue 
business. 

This being so, it would appear that the argument is, that 
whilst it is wrong for a municipality to embark in the profit- 
able, it is right to take up the unprofitable side of the under- 
taking. This does not s»und quite right, and if, some time, 
you could devote a column or soto a simple exposition of the 
points I have raised, I feel sure that it would be 


appreciated. 
PP F. В. 


[The percentage to be allowed on a section of plant is based 
on its estimated life, and is by common practice obtained by 
dividing 100 by the life in yeare. We are not responsible 
for this practice. Moreover, we should be glad to know in 
what respect the article in question was “ anti-municipal " ? 
It was merely a discussion of the practices followed by the 
L.G.B. and the L.C.C. respectively ia fixing the periods for 
the repayment of loans, which necessarily apply solely to 
municipalities. 

Our correspondent appears to confuse the repayment of 
loans with the replacement of plant (see par. 4 of his letter) ; 
the L.G.B. fixes the term for the former, but does not. —as 
yet— control the allowance for depreciation, which is there- 
fore conveniently ignored in most cages. 

As for the other point raised, we emphatically dispute the 
inferences and conclusions of our correspondent. In actual 
fact, a municipality has been offered electrical energy at 
IId. per unit, delivered in bulk. Will “Е. B." seriously 
maintain that any municipal undertaking, with an output of 
about 1,000,000 units per annum, is generating eleciricity at 
this price or less—including, of course, sinking fund, 
interest, and depreciation on the whole of the generating 
plant and buildings ?—Eps. Erec. REv.] 


Refuse Destructors. 


I notice certain figures in a letter from the manager of a 
destructor firm in your last week's ** Correspondence ” 
columns, relating to the resultsof three successive Saturdays" 
tests in the Accrington Electricity and Destructor Works. 

These figures originally came from this office, and were 
given with certain reservations, which reservations I notice 
were not indicated in the letter and are as under : — 

l. The refuse destroyed on a Saturday is always of an ex- 
cellent calorific value, due to the fact thut it has been drying 
off for the entire week, all the refuse being finished up by 
the Saturday night. This accounts for the super-excellent 
evaporation on Saturdays. 

2. The units generated per ton of refuse include, of 
course, all power used.on the works, all auxiliary machinery 
being motor-driven. 

8. The refuse consumed in the day time is of an inferior 
quality calorifically, the best material being worked on in 
the evening; and it is anticipated that there is very little 
more heat available in the day time to supply more power. 

The writer of the letter makes the extraordinary state- 
ment that Owing to the absence ofa day load the destructor 
is only run 16 hours per day." The destructor is run from 
6 a.m. to 12 p.m., and [ think that it must be conceded that if 
there is a day load it will occur between these hours. The 
destructor is not worked longer than 18 hours per day due 
to the fact that there is no more refuse to consume. 

Finally, the statement is made that the use of coal is an 
exception. Our very excellent resulta for the year 1901- 
1902 of 0°16d., and for the year 1902-1903 of 0: 175d. fuel 
per unit delivered, show that this is not quite the case. 
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While recognising the utility and advantages to be gained 
by the combination of a well-designed refuse destructor and 
a small electricity works, and believing that the results 
obtained in Accrington are as good as any other in the 
country, 1 think that the crusade of exaggeration which has 
lately been in evidence as to the results obtained, must 
eventually do a great deal of harm to the dust destructor 
industry, and produce distrust in the minds of men who, 
from actual experience, know the limitations of a destructor. 

Harold Gray, A.M.I.E.E., 
Consulling and Resident Engineer. 
Electrical Engineer’s Office, 
Accrington, March 31st, 1908. 


Hiko.—Can any of your readers give me the name of 
the makers of Hiko compound for electric commutators ? 
ei. | 


— ———.— 


DYNAMO MACHINE CONSTRUCTION. 
[COMMUNICATED. ] 


Ir may be of interest to consider this subject from 
the point of view of one who has been engaged in 
installation work in the Midlands and North Country for 
years. The first outstanding fact which impresses itself on 
the mind is that there are far too many makers of dynamo 
machinery, who are not fully and properly equipped to 
manufacture on up-to-date principles. Many engineering 
firms have added what is called an electrical department to 
their business as a sort of prop to their regular work ; in 
their case all that is considered necessary in adding this branch 
. of engineering to the business, is to engage a draughteman 
who can copy good dynamo and motor designs, a couple 
of armature winders, and three or four premium apprentices, 
young men from a technical college. 

This sort of business is quite proper, but cannot be 
successful. There is not sufficient attention paid to what 
they consider trifles, outside of the grand work of producing 
the wonderful dynamos and motors; they, as a rule, over- 
look the very important details which go so far to influence 
a consulting engineer, or an intelligent customer, in making 
a selection in purchasing a machine. 

But anyhow, they come in as competitors for the supply 
of machines to would-be purchasers, Nearly every young 
engineer seems to have an ambition to make dynamo machines, 
They get some capital and start to work in a small way ; 
with energy, knowledge, and some influence, they turn out 
passable machines, and even become worthy competitors for 
work. But their factory is ill-equipped, they have to buy 
almost all the component parts of their machines ready 
made, like bicycle makers, have no motive power to make 
proper tests, and are largely in the control of their leading 
workmen. 

As business men, it might be imagined that the thought 
would strike them that, if they could make good profits 
without adequate plant and organisation, the large, 
fully equipped, perfectly organised manufacturers, with 
every labour and material-saving appliance, must either 
make immensely greater profits or sell a great deal cheaper. 

The design and construction of dynamo-electric machinery 
is such a simple business, the workmanship being almost 
entirely ordinary mechanical work, that the temptation to 
take up its manufacture is almost irresistible. It is a 
mistaken notion that the dynamo is the bulk of electrical 
engineering machinery; really it is only a small, although 
important, item io the whole installation. 

The extension of electric tramways, railways, and central 
stations does not bring much grist to the mill of the small 
firm, or to the large firm with a small electrical department, 
It is to isolated plants that these have to look for work—shops, 
factories, workshops, mines and country houses for lighting 
and power plants. 

Bat here, again, the fact that they manufacture a dynamo 
and motor does not help them much, for they have to buy 
all the rest of the installation, paying a good profit to other 


firms, who have no risk in the business whatever. Although 
manufacturing the dynamo, they are no better off as com- 
petitors than a contractor who buys all the lot, dynamo 
included, direct from a large firm or firms, 

It is quite evident to any engineer who has been long in 
the business that the mere dynamo machine maker has little 
chance of survival. After all, the dynamo machine is only 
an addition to a prime mover for the purpose of converting 
the energy of fuel into electrical energy; and the prime 
mover is the important part still, The electrical engineer 
of the future must take up the whole business in all ite 
details. The mere putting together of the component parts 
of a dynamo is not electrical engineering. In the past 
men have been considered the best electrical engineers whose 
training was more electrical than mechanical, but that mistake 
is being found out. 

In the writer’s experience of electrical installations, the 
engineering part of the works—boilers, chimneys, flues, fuels, 
engines, condensers, economisers, and a hundred and one 
other details—demand more skill and knowledge than the 
electrical part of the plant, and amount to much more in value, 
And upon these details depends the success of a plant and 
its economy, much more than upon the question whether the 
dynamo has an efficiency of 90 or 94 per cent., and runs at 
40? or 50? C. above atmospheric temperature. The electrical 
engineer who knows only the electrical science and art of 
the business is only half equipped. 

It is largely due to this want of complete engineering 
knowledge and experience that isolated planta, especially for 
transmission of power in factories, are 80 few compared with 
what they might be. 

We talk about substituting electric power for mechanical 
power, and so on, in quite nonsensical language, while 
all the time we mean the electrical transmission of 
power only. This point has to be dinned into the ears of 
power users, and if gone about in the right way, the said 
user can be almost scared into the adoption of electric trans- 
mission, by showing up the tremendous amount of money 
that is being thrown away daily by the mechanical trans- 
mission of power. 

A recent experience of the writer will illustrate this : 

A large factory 50 years old; present engine 20 years old : 
boilers same age; all overloaded; require continually or- 
hauling; coal consumption appalling. Consultation bet wer. 
partners of wealthy firm, their chief engineer, and consult- 
ing electrical engineer, who happens to be as much mechanical 
as electrical, partners and chief engineer inclined to let 
everything remain in s/atu quo, but to throw out old engines 
and boilers, and put in latest and best of the kind to be had 
for money. So far electrical engineer agrees, but proposes 
also that a still greater improvement of far more importance 
remains to be made in the factory. Tests and trials were 
ordered and made, and the power required to drive the 
mechanical transmission gear was found to be a little over 
60 per cent. of the full load. Electric transmission is con- 
sidered, and engineer guarantees to reverse the figures. 
Instead of 40 per cent. useful load, and 60 per cent. lost, he 
promises 60 per cent. useful and 40 lost; he knows it will 
come out better than that. Result, the whole factory is 
changed over to electrical transmission. 

No doubt many electrical engineers in practice in the 
country have had similar cases, and much work is due to these 
engineers meeting millowners, colliery managers, and other 
power users, and advocating the adoption of electrical trans- 
mission. In many cases the writer has, by suggesting the 
improvements to be made, been the means of installations 
being contemplated and adopted. The idea that engineers 
sit in their offices waiting for power users to com» 1n and 
beg their services is one which cannot be held outside of 
Westminster. The power user in 90 cases out of 100 knows 
not that there is such a system as electric transmission of 
power, and those who do know of it don’t see how it applies 
to their own case. They have to be tulked to, to be 
educated up to it. 

In this respect we might emulate the Americans. Tne 
representatives of American scientific engineering firms are 
invariably highly-trained technical experts in the manufac- 
tures they deal in, not merely with a knowledge of their 
own manufactures, but with full knowledge and experience 
in all allied branches. However it may be, it is certain that 
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the smaller electrical engineering manufacturers might find 
much more work than they would imagine by properly 
working this line of business in isolated plants. 


THE SOUTH LANCASHIRE TRAMWAYS. 


FonMAL OPENING. 


AN important event in the annals of electrical tramway 
development in Lancashire took place on Monday last, when 
& through tramway service between the Pier-head, at 
Liverpool, and the town of Bolton, was formally inaugurated. 
As recorded in the ELECTRICAL REVIEW from time to time 
within the last two years, an extensive tramways gystem has 
been in course of construction in the vicinity of St. Helens, 
Hindley, Leigh and Atherton, being part of the large project 
promoted by the South Lancashire Tramways Co. Of the 
tramways comprised in that scheme, 32 miles have been 
completed, and are now in operation, connecting with the 
Liverpool tramways in the suburban district of Knotty Ash, 
on the east side of Liverpool, and with the Bolton electrical 
tramways at a point 14 miles from Bolton on the south-west 
and the same distance from Atherton, still farther to the 
south-west, so that through communication between Bolton 
and Liverpool has become possible. To give the éclat of a 
public ceremony to the opening of this through service, the 
function of Monday last was arranged. It took the form 
of a triumphal progress from Liverpool to Bolton of a 
number of cars, containing officials of the South Lancashire 
Tramways Co. and representatives of municipal and other 
public bodies in the district. Sir John A. Willox, M.P., 
chairman of the company, the Hon. Arthur Stanley, M.P., 
Mesars. J. B. Atherton, C. E. Maples, Muspratt, J. R. 
Salter, general manager, W. Hutchings, traffic superin- 
tendent, and Alfred Tracey, general secretary, represented 
the company. 

Six electric cars, two of them belonging to the Liverpool 
Corporation, and four to the South Lancashire Tramways 
Co., left the Pier-head, Liverpool, for Bolton, at half-past 
nine o'clock on Monday morning. The fist car of the 
tramways company was gaily decorated with flags. As far 
as the connecting point between the two systems of tram- 
ways, at Knotty Ash, the cars were piloted by one of the 
Liverpool cars. At Knotty Ash one of the company’s cars 
took the lead. 

When within the limits of the Bolton tramways system, 
the cortège was joined by a gaily-decked car of the Bolton 
Corporation. All three bodies owning tramways were there- 
fore directly represented. At points on the journey the old 
tramway systems of St. Helens and Wigan, the latter still 
being worked by steam, were touched, and greetings 
exchanged, as it were, between old and new. The tracks of 
the three authorities named are all of standard gauge, 
4 ft. 83 in., and all of their tramways are worked by the 
overhead trolley system, so that the cars of the three systems 
can, if required, run on all or any of the routes. 

From Knotty Ash onwards the track is chiefly single, 
with passing places. In some of the towns, however, the up 
and down lines have been laid in different streeta to avoid 
congestion of traffic. The work of construction was carried 
out by Mr. A. Krauss, Bristol. A foundation of concrete, 
6 in. deep, was laid over the entire width of the track, and 
on this the rails, which are of girder type, 45 ft. long and 
6 in. deep, and weighing 90 lbs. per yard, have been placed. 
A portion of the track in the vicinity of Abram has :been 
laid on longitudinal sleepers—owing to the inadvisability of 
laying the usual concrete bed over certain of the Liverpool 
Corporation water mains which lie under the track in this 
neighbourhood. Between the rails and for 18 in. on each 
side, the roadway has been paved with granite setts and 
grouted in with pitch. 

The overhead equipment consists of the side bracket and 
spau wire methods of support. 
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On the curves stay wires have been liberally used. On 
every alternate pole an incandescent electric lamp has been 
fixed, under the terms of the company's Act. A switch 
pillar has been placed at every half-mile. 

In the course of the tour on Monday, rome hills and many 
curves were encountered, the first being Prescot Hill, which 
occurs shortly after leaving Huyton. A sharp descent is en- 
countered in Westfield Street, St. Helens, this hill being 
steep at the upper part and extending for fully half-a-mile. 
From Park Road the track curves to cross a swing-bridge 
over the Canal, and to enter Black Brook Road. Here the 
track passes under a railway bridge, and shortly afterwards 
again crosses a canal bridge. From this point another 
ascent had to be made into the town of Haydock. 

Ashton-in-Makerfield, Stubshaw Cross, Lowton Com- 
mon and Bamfurlong were in turn passed through, 
another canal bridge having to be crossed, and a sharp 
ascent to be made in Bamfurlong. Hindley was next 
reached, and here a glimpse of the Wigan trams was 
obtained. 

A comparatively level run along Atherton Road brought 
the cars to the boundary of Leigh. At Atherton the cars 
took a southerly course to reach the new generating station 
at Howe Bridge, between Atherton and Leigh, where they 
arrived at 19.30. About half-an-hour was spent in viewing 
the central power house. | 

The main buildings of the block are a spacious and 
lofty engine house, 125 ft. x 60 ft., and an adjoining 
boiler house. The generating plant consiste of four 
unit& All the engines are of the compound vertical 
type, the generator being mounted on the sbaft between 
the cranks. They have independent lift valves on the 
H.P. cylinders and Corliss valve gear on the low pressure, 
and will ordinarily be worked condensing. The gene- 
rators are 60-pole 7,500-volt two-phase alternators, each 
capable of yielding 500 xw. continuously, and an over- 
load of 25 per cent. for two hours. The frequency is 50 
cycles per second, at 100 revolutions per minute. 
Each of the alternators is provided with an exciter, rope- 
driven from the crankshaft of the engine. The high- 
pressure generators will be used for transmitting power to 
sub-stations. 

A third set of steam engines, similar to those above 
described, is used to drive a 500-Kw. compound-wound 
direct-current traction generator. A switch pillar is fixed 
by the side of the field yoke, so that the compounding coils 
may be cut out when necessary, in order that the generator 
may be used as a shunt machine for charging a battery. 
A fourth engine of a similar type—with piston valves on 
the H.P. and Corliss valves on the L. P. cylinders—drives 
a 250-Kw. direct current generator. All the engines were 
built (for Messrs. Witting Bros.) by the United Augsberg 
and Nurnberg Machine Works, Ltd. 

The installation includes a motor-generator of 250 Kw., 
which may be used as a synchronous motor driving a dynamo, 
or 88 a direct-current motor for driving the alternating 
machinery as a generator. There is aleo a 56-K Ww. positive 
feeder booster driven by a р.с. motor; three negative 
feeder boosters; and a small portable milking booster for 
accumulators. The motor-generator was built by Messrs. 
Kolben, of Prague, and the boosters by M. Thury. 

The steam generating plant consists of four Lancashire 
boilers, each 33 ft. x 8 ft. 6 in., manufactured by Messrs. 
Yates & Thom, Blackburn, with mechanical  stokers. 
A Green economiser in four sections, having 360 tubes 
has been placed in the flues. Condensation ot the steam 
from the engines is effected by means of two condensers, 
of Messrs. Cole, Marchant & Morley’s manufacture 
(Bradford), with Edwards air pumps. The condensing 
water is passed through a Klein cooling tower. Three of 
Messrs. J. P. Hall & Co.’s feed pumps have been installed. 
Westinghouse motors are used for driving the stokers 
and a chimney fan for induced draught. 

A battery consisting of 240 cells, capable of yielding 265 
amperes for 6 hours, or 1,400 amperes for short periods, has 
been provided to steady the load on the direct-current 
generators. 

Two Ferranti switchboards have been erected on a gallery 
at one side of the engine house. 

The entire contract for the power plant was placed with 
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Messrs. Witting Bros., Ltd., London and Charleroi, who also 
supplied the whole of the electrical equipments for the 
cars. 

The high-pressure cables to the sub-stations are drawn 
into stoneware pipes, and low-pressure feeders are laid mainly 
on the solid system, in troughs. The two-phase cables are 
two-core, with an outer earthed copper return. АП the 
cables and conduits, as well as the telephone and test cables, 
were made by the British Insulated Wire Co., Ltd. 

The car shed at Atherton accommodates 40 cars and a 
shed at Hindley 30 cars. 

The cars are of the double-decked type, and will seat 55 
passengers each—33 outside and 22 inside. They have 
been manufactured by Messrs. G. Е. Milnes & Co., Ltd. 
Blackwell type standards and poles, with swivelling trolley 
heads, are provided on the cars. 

After inspecting the station the party were conveyed by 
the cars to Bolton Town Hall, where luncheon was served. 

After luncheon Sir J. A. Willox, M.P., who presided, 
submitted the toast of “ The King,” which was drunk with 
musical honours. 

The Hon. Arthur Stanley, M.P., next proposed “ The 
South Lancashire Tramways System." He thought, he 
said, that they had in the district through which they had 
passed that day one of the very finest districts and tramways 
in the world. They knew what the district had done in 
passenger traffic, and hoped that it would do even as well in 
goods traffic. He thought that what they could do was 
best summed up in the words of the chairmen of two of their 
railway companies. In one instance a chairman had been 
able to say that their traffic in one section had gone up by 
no less than 21,000 people, and in another, in Wigan 
section, it had gone up by no less than 70,000. Those 
chairmen attributed that to the connection with their 
tramway services. 

After referring to Messrs. Atherton in complimentary 
terms as the originators of the project, Mr. Stanley coupled 
with the toast the name of Sir J. A. Willox, M.P. 

Sir, John Willox, in his reply, also eulogised Messrs. 
Atherton, to whom, he said, belonged the credit of that great 
enterprise. Their patience and enterprise secured the 
co-operation of the various local authorities of the districts 
through which their lines passed. Alluding to the work of 
construction, Sir John Willox said that it was no small 
achievement that within little more than a year they should 
have laid down more than 30 miles of track and established 
а generating station adequate not only for the working of 
that section but for the working of a considerably greater 
mileage. The parcels service which had been established 
had been largely taken advantege of, and he hoped that in 
the near future they would be able to organise a system by 
which goods might be transported both expeditiously and 
economically. | 

Mr. W. W. Rutherford, M.P., proposed the toast of The 
Trade and Industries of South Lancashire.“ Speaking of 
the advantages which the connecting of Liverpool and 


Bolton by the South Lancashire trams would bring to the 


district, he said that the railway rate from Liverpool to 
Bolton was 88. per ton; and since there were other charges, 
and even round by the Ship Canal it came to 108. a 
ton altogether, he asked whether, these tramways were 
not going to solve the difficulties of sustaining the great 
trades of that part of the country. That system would 
enable them to stock the cars with goods at the side of a 
steamer, and without their being transhipped to deliver them 
into the yard of а mill. Supposing there were 5 tons on 
board a car, the cost would be about 28.8 ton. If they put 
down 28. as the profit of the tramways company, making the 
total cost 48., and compared that with the railway rate of 88. 
and the handling of goods twice over, they were within 
measurable distance of a most remarkable solution of the 
question. 
Mr. Muspratt responded to the toast. 
Mr. George Harwood, M.P., proposed the toast of 
* Municipal Corporations and Local Authorities.” This 
was responded to by Alderman J. Miles, Mayor of Bolton. 
The toast of “Neighbouring Tramway Systems" was pro- 
by Alderman F. Smith (Liverpool), and responded to 
y Mr. C. R. Bellamy, manager of the Liverpool tram- 
Ways. 


REVIEWS. 


Telegraph Switching Systems. By T. F. Purves. London: 
Н. Alabaster, Gatehouse & Co. 98. net. 


This truly admirable little work is primarily intended to 
describe the mew telegraph switching system which is 
rapidly being introduced into the Central Telegraph Office. 
The author has, however, by no means confined himself to 
this particular arrangement, but has considered the subject 
of telegraph switching as & whole. | 

The first section of the book deals with the old 
Umschalter switch, and the A. B. O.“ exchange, both of 
which are now memories of the past. Whilst the Post 
Office abandoned both these devices, the Belgian 
engineers appear to have given them much thought, and, as 
a result, an extremely extensive switching system is in use 
in Belgium. The details of this system, together with the 
application of Van Rysselberghe's system of simultaneous 
telegraphy and telephony, form the second section. The 
third section deals with the “ Concentrator” from both 
commercial and engineering aspects, and its latest form is 
carefully described. Briefly, the concentrator consiste 
of a switch upon which are grouped a number 
of local telegraph circuita, each of which terminates 
in an indicator and jack. A suitable number of 
instruments terminating in plugs are provided for connec- 
tion to the lines upon the switch. By this means the work 
to and from the various circuits may be divided amongst 
the whole or a few of the seta of apparatus. This ensures 
that each set of apparatus is worked to its full 
capacity, and there is therefore some saving in both 
space and staff. When the work slackens the number 
of working sets manned is correspondingly reduced, and 
the time wasted by walking from circuit to circuit, due to 
a small amount of traffic spread over a considerable space, is 
obviated. 

The last two sections respectively deal with the London 
intercommunication system from a commercial or traffic 
point of view, and from an electrical aspect. 

The time occupied in the transmission of purely local 
London messages is a matter of the most serious importance. 
Whilst the means of rapid transit from point to point of the 
City have been continuously increasing, the telegraph busi- 
ness of the Central Telegraph Office has rapidly expanded. 
This growth has greatly complicated the already difficult 
problem of the rapid internal circulation of messages. In 
the case of local messages, these unavoidable delays unfor- 
tunately brought the time of transmission within measurable 
distance of other means of commanication. It is to expedite 


these messages that the new system mainly owes its origin, 


and the solution of the difficulty of cutting the Gordian 
knot has been found as follows :— 

The whole of the metropolitan local circuits are connected 
to a switchboard at the Central Telegraph Office. This 
switch bears a considerable resemblance to а telephone 
multiple board, being equipped with lamps, jacks, pegs and 
cords, &c., for the establishment of the required connections. 
Since the number of circuits to be connected is large, the 
multiple principle has been adopted. The inter-communication 
of all local telegraph circuits is thus secured, and messages 
from one part of London to another are therefore signalled 
direct, во obviating the necessity of transcription, carriage 
to the circuit connected to the office for which it is intended, 
and re-transmission to that office. The central office will 
therefore only be concerned in putting the circuits through 
to each other in accordance with the requests received 
from them. 

A number of sets of apparatus are also provided for the 
receipt of messages from “ switch” offices to offices not so 
connected, and for the dispatch of messages from the latter 
class of offices to the former. : 

Both “calling” and “clearing” are effected by the 
depression of the indicator key at the out station, thus 
lighting the calling lamp if the circuit is unconnected, and 
hghting the clearing lamp attached to the pair of cords if 
the circuit is “ through.“ 

In designing this system, Mr. Purves appears to have con- 
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sidered every possible contingency and to have found com- 
pletely satisfactory remedies for them. Many of the weak 
points in a telephone switchboard do not appear in this tele- 
graph switch. The reliability of the engaged test has been 
greatly enhanced by the provision of a small engaged 
indicator adjacent to each multiple jack. This indicator is 
thrown upon each multiple board immediately a connection 
with the line to which it is attached is established. In the 
event of the failure of this device, the state of any line 
(engaged or free) can be ascertained by tapping the barrel of 
the corresponding jack with a special test-peg connected to a 
small lamp. 

The whole of the energy necessary for working the system 
is supplied by means of a set of accumulators located at the 
Central Telegraph Office, and the closed circuit system has 
therefore been adopted; but here again notable improve- 
ments upon existing systems have been effected. The 


instrument employed at the local offices is directly 


worked, and the necessity for even local batteries has been 
avoided. 

Triple switching and the accidental depression of two 
spesking keys at the same time has been provided against. 
The rapid replacement and systematic regulation of the 
relays employed in the cord circuits has been secured. 
These and many other matters of detail have been carefully 
dealt with, and the result is a system worthy of the best 
traditions of British engineering. 

The description which Mr. Purves has so thoughtfully 
provided is worthy of the system. The literary style 
and the exceptionally clear diagrams leave nothing to be 
desired. 

In every case the commercial or traffic aspects of the 
system have been as clearly and accurately defined as the 
electrical details and its interest extends far beyond merely 
technical circles. It is written in the simplest possible 
manner, and must be interesting to every member of the 
telegraph world. 

Tbe book at once takes a high place amongst standard 
works, and ite value certainly cannot be overestimated. 


T. E. H. 


Combustibles Industriels. By FELIX COLOMER and CHARLES 
LonbiER. Paris: Vve. Ch. Dunod, 49, Quai des Grands 
Augustins. 1903. 


In this volume the authors have gathered a vast fund of 
information on the industrial fuels—coal, lignite, turf, wood, 
charcoal, patent fuels, coke, and petroleum. Very largely the 
coal section deals with the mechanical appliances used in 
sorting and sizing the coal as it comes from the mine, also in 
washing; but mining is not treated of at all. The use of 
fuel in furnaces is next dealt with, questions of grate surface 
and heating surface ratio and the size of fuel and thickness 
on the grate being all treated of, with rates of combustion 
and other pointe of practice. Mechanical stokers are illus- 
trated or described. 

Correct ideas as to the use of steam jets in the fire are 
held by the authors, who find it necessary to protest against 
the curiously erroneous idea that steam being decomposed is 
useful as a fuel. This false doctrine is evidently not peculiar 
to this country. 

Dust fuel firing is described, from ita early days in 1831, 
when one Henschel, of Cassel, employed it in a brick kiln 
and other furnaces. Crampton also made trials 30 years 
ago. The number of dust-tiring systems is now considerable. 

Petroleum is the only liquid fuel dealt with. This section, 
however, though narrowed to one liquid only, is good, and 
is fairly illustrated with both boiler farnace examples and 
heating furnaces. 

Atomisers are eufficiently described, and a few locomotive 
fire boxes are shown. The burning of liquid fuel is во 
entirely a question of good atomising with proper air mixture 
in а brick furnace, that much cannot, perhaps, be said on 
liquid fuel, which is so remarkably uniform in its calorific 
capucity. 

English engineers have done quite a large proportion of 
the world’s work in applying liquid fuel, and their appliances 


receive full attention, notably those of Urquhart and Holden. 
American practice is also drawn upon. 

Lignite is an imperfect coal, which is not much found in 
Great Britain. There is a bed of it over 60 ft. thick in the 
clay of Bovey Tracey, in Devonshire. This curious and 
little-known deposit contains lignite, which is more of the 
nature of wood than of coal, and none of its fibrous appearance 
has disappeared. It is too full of sulphur to be a good fuel. 
The lignites contain 25 to 30 per cent. of oxygen, being still 
uncarbonised. 

Peat is a fuel that is bound to command more attention 
every day. ‘There are large deposits in Germany, Holland, 
Sweden and in America, and Ireland is bountifully supplied 
with peat, so that it has been computed that the country 
would yield 20 million tons annually of dry peat briquettes 
for 400 years. 

Various methods of dealing with peat are described. 
Properly and cheaply to deal with the peat bogs, the peat 
should be mechanically gathered and mechanically treated 
and briquetted. It forms a moet excellent smokeless 
fuel. Considerable space is given to the manufacture 
of briquettes, or, as known here, patent fuel It 
is well recognised that the dust coals when fresh are 
every bit as good as the best coal. Coals like Welsh smoke- 
less make a lot of smalls; so do the very excellent French 
coals known as Арліп and Dourges. These are the coals to 
be briquetted, and, according to the authors, the best 
cementing material is the pitch produced by highly heating 
tar, whereby the more volatile parts are driven off. A 
briquette ought to be hard, well shaped, even in texture, and 
homogeneous throughout, with rounded corners and edges, 
and it should contain a minimum of pitch consistent with 
holding together. 

Briquette fuel is much used on the Continent, and not 
always of the least smoky varieties. The machines which 
compress briquettes into shape are very largely of Esglish 
make. 

The fifth part of this really excellent book deals with 
coke. It appears that English coke contains the highest 
percentage of carbon and the least of cinders of any. Coke 
does not merely consist of the carbon left behind after driving 
off the volatiles. It is largely made up of the carbon which 
has resulted from actual decomposition of the hydro-carbons. 

Finally, there are chapters on by-prcducts of coking, and 
on the cost of ovens, &c. This is really a most useful book, 
and the authors are to be complimented on the amount of 
information they have got together. 


PARLIAMENTARY. 


Онавікс Cross, Euston AND HAMPSTEAD RAILWAY. 


On Tuesday last week a Select Committee of the House of Commone, 
presided over by Mr. Compton Rickett, commenced the considera- 
tion of the gtoup of tube railway Bills which the House of 
Commons decided should be allowed to proceed. The first Bill 
taken was the Charing Cross, Euston and Hampstead Railway, 
which was opposed by the following parties :—Corporation of West- 
minster, the South-Eastern and Chatham and Dover Railways, the 
London County Council, the Marquis of Salisbury, and the 
St. Pancras Borough Council. 

Sir RarPH LiTTLEBR, K. C., who appeared for the promoters, said 
tbatthe line ran from Charing Cross, past Euston Station, and then 
on to a junction in Hampstead Road, then westward, under Hamp- 
stead Heath, to Golder’s Green. Then there was an authorised line 
from Golder's Green to Edgware, which the company proposed to 
amalgamate with their undertaking. No new railway works were 
proposed by the Bill. All the new works proposed were merely 
statien works, for the convenience of the public, and the consequence 
was that the Bill was taken out of the group of Bills referred to the 
Royal Commission on Locomotion, and allowed to proceed in the 
ordinary way. With regard to the Golder’s Hill and Edgware 
Railway, that was a piece of line which was promuted to meet the 
views of the Joint Committee which considered the various tube 
Bill. With regard to Clause 8, it bad been proposed to make use 
of the sub-soil without pay ment or compensation, but when the Bill 
came before the House of Commons on second reading, this was 
objected to, and the House decided that the words without pay- 
ment or compensation " should be struck out. He would point out, 


-however, that the London County Council were seeking to put them 


under certain onerous conditions with regard to workmen’s trains. 
The idea of the Joint Committee which eensidered the Tobe Bille 
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was that, in consideration of the companies getting the sub-soil for 
nothing, it was reasonable to put conditions with regard to work- 
men's trains. He said that if they were not to have the considera- 
tion, they ought not to pay the consideration on their side. Clause 
21, which dealt witn the fer of the whole undertaking to the 
стае Northern and Brompton Railway, had been struck out of the 


Mr. W. R. GALBBArTH, the engineer to the line, said the object of 
the Bill was almost wholly to enable them to construct more con- 
venient stations than now. They had not quite enough width under 
some of the streets to enable them to make convenient stations, and 
what they wanted were chiefly easemente. There was notbing in 
the Bill which interfered in any way with any authorised line. It 
was intended to have an interchange station at Cranbourne Street 
with the Great Northern, Piccadilly and Brompton Railway. 
Witness gave evidence as to the new works which were proposed at 
Golder's Green. 

Mr. К. W. Ревкв, M. P., replying to Mr. Batrour BROWRE, said 
that the promoters gave an undertaking to Lord Morley that the 
clause for the transfer of the undertaking sbould be eliminated in 
view of the Royal Commission on Locomotion. They retained the 
clause giving power to take electricity from the Underground Co. 
instead of manufacturing it themselves. There was also power to 
grant a lease of the railway to the Underground Railways Co. All 
the money was to be found by the Underground Co., but they would 
be bound by the statutory company. 

Croes-examined by Mr. Рогтоск, K. O., Mr. Perxs said that the 
Charing Cross and Ham Railway Bill originally contained a 
clause for the establishment of a separate power station, but it was 
found to be extremely inconvenient and costly, and they came to 
the conclusion that it would be more economical to operate all these 
lines by generating at one large central station which they were 
rapidly putting up at Lot's Road. 

By the Снлтвмлм: If there were an extension of these railways 
into the country, it might be necessary to erect another power 
house, as he thought the present limit for economical supply was 
25 miles. 

In further cross-examination, Witness said that all the proposals 
for electric railways in London involving new lines were to be 
withdrawn excepting the group of Bills being considered by this 
Com mittee. : 

On Wednesday the Committee resumed their consideration of the 
Bill, when Mr. PoLLock addressed them on behalf of the London 
County Council. He mainly devoted himself to Clause 20, Sub- 
Sec. 2, of the Bill, which was as follows :— 

The company may grant and the Underground Co. may take a lease in per- 
petuity of the undertaking of the company, either at a rent payable to the com- 

y or as a guarantee of dividend to the company equivalent to not less than 
per cent. on the debenture and share зарга! of the company as from time to 


time created and issued. In case of difference as to the terms of such 
lease, the same shall be settled by some counsel of not less tban 10 years’ 
standing, &е 


Originally there was a clause in the Bill (Clause 21) which proposed 
to transfer the undertaking to the Brompton and Piccadilly line, 
and it was agreed in tbe House on the initiative of Lord Morley 
that the question of amalgamating the Great Northern, Piccadilly 
and Brompton, the Baker Street and Waterloo, the Great Northern 
and Strand, and the Charing Cross, Euston and Hampstead Railway 
should be left over until the report of the Royal Commission on 
London Locomotion. 

Mr. Pottock contended that a lease in perpetuity would carry 
the promoters so far that they did not care about an abeolute trans- 
fer. If they were to carry the principle of Lord Morley to its 
logical conclusion Clause 20 ought to come out of the Bill. 

After some argument, the CBHAIBMAN asked: 'Supposing this 
Clause 20 goes through, in what way would the public suffer ? " 

Mr. Porrock said he would deal with that later. He contended 
that economy of working was secured by Sub-Sec. 1 of clause 20, 
which empowered the company to enter into working agreements 
with the Underground Oo. or any company for the supply of 
electric current, haulage, &. 

Тһе Cuareman: Do you think tbe Underground Traction Co. is 
likely to lay down stations and plant for the supply of the whole of 
these lines unless there is some agreement ? 

Mr. PoLLOCK said he understood that they had done so already. 
It was one tbing to have an agreement for the supply of electricity, 
and another thing to lease the whole undertaking. 

The CBaíIRMAN: Can you discriminate? Should not those who 
supply electricity have the working of the trains ? 

Mr. Роггоск : They can if it is necessary. 

The CHarRMAN said he understood tbat the L.C.C. did not 
object to the supply of electricity by the Traction Co. He would 
like to know the difference between the supply of electricity which 
Mr. Pollock did not object to, and the taking over of the whole 
undertaking. Where did the line of distinction run? 

After some furtber arguments the Committee found the preamble 
proved with the exception of Sub-Sec. 2 of Clause 20. The Com- 
mittee refused to accept a clause by the L.C.C. fixing a uniform 
fare of workmen of 2d. from London to Edgware. 


CITY AND SourH LoNpoN Rattway BILL. 


Tum City and South London Railway Bill came before Mr. Compton 
Rickett's Select Committee of the House of Commons on Wednes- 
day and Thursday last week. Mr. Ernest Moon appeared for the pro- 
moters, and stated that the whole of the opposition had been disposed 
of except that of the Southwark Borough Council and the Metro- 
politan Railway Co. The length of this extension from Islington 
to Euston was 1} miles, and the cost £400 000. The company asked 
for powers for the eonstruetion of a 11 ft. 6 in. tube, but as the 


existing tube was 10 ft. 6 in., the tube would be made this size. 

The only point of difference with the Southwark Borough Council 

was that they wanted them to run workmen's trains at 5 o'clock in 

the morning, instead of at 6.55 as now. With regard to the oppo- 

sition of the Metropolitan Railway, he contended that that com- 

pany would not be deprived of any traffic, but that, on the contrary, 
h traffic would be brought to them. 

Mr. TURNBULL, the general superintendent of the London and 
North-Western Railway Co., was called in support of the Bill, and 
said his company would like to see it constructed, as they wished 
to sce a more convenient access to the City and to the south side of 
the Thames. 

The CHArBMAN asked if the company intended to electrify its 
suburban system ? 

Wrrnxss said they had по such intention at present. A 
portion of the company's suburban service went to Broad Street, 
where there was great congestion. 

Mr. C. G. Morr (chairman of the City and South London 
Railway) was called, and stated that 19,000,000 passengers were 
carried on the railway last year, and it would be possible to carry 
twice as many. There was, no doubt, a large traffic in the Penton- 
ville and Islington district which required accommodation. The 
real difficulty іп the way of workmen's trains running earlier than 
5 30 a.m. was tbe necessity of repairing the line during the fer 
hours left between the time of cessation of traffic at night and the 
commencement of the traffic in the morning. 

Sir Burzum Baker (the consulting engineer to the company) 
said that there would be no engineering difficulties in the construc- 
tion of the line to Euston. With regard to the opposition of the 
Metropolitan Co., he was willing to leave a sufficient vertical space 
between the tunnel of the Metropolitan and this company's tunnel 
for another tube to be built between them. Не saw no objection to 
a one minute and a half service, provided the responsibility of the 
drivers was relieved by some automatic signalling arrangement. 

Mr. W. Вгатв (surveyor to the St. Pancras Borough Council) also 
gave evidence in favour of the Bill. 

On Friday Mr. W. J. Gausuma, chief traffic manager of 
the Great Northern Railway, said the board of that company 
were in favour of the scheme, because it would open up 
a through route from the North and South of London passing 
through the heart of the City, and also joining up the 
termini of several of the most important railways north 
and south. Such a scheme manifestly would be of public 
advantage. The suburban traffic of the Great Northern Railway 
last year was approximately 32,000,000, while 15 years ago the 
total was 17,000,000. The Great Northern Co. supported both the 
Great Northern and City Railway and the Brompton and Piccadilly 
Railway, which were both electrical lines under construction. 

In cross-examination, WrTNESS said he was aware that the 
Metropolitan Railway trains would run a service of 24 minutes, 
when the line was electrified, but he expected they would be full 
before King's Cross was reached. He considered that the great 
number of junctions on the widened lines of the Metropolitan 
Co. over which his company and other companies ran trains would 
make electrification very difficult. 

Mr. Јонн MATHISEN, general manager of the Midland Railway, 
approved of the extension to Euston. There was to be a station to 
serve his traffic, and passengers would, he believed, be conveyed by 
lift from the Midland platforms to the City and South London 
Railway. 

The CHaAIRMAN: Presuming you electrified your suburban lines, 
is it your opinion that by so doing you could increase the number 
of passengers you take to Moorgate ? 

Wirness said he thought not. At present their engines stood 
ready to couple on, and by the time the train was emptied and 
filled the train was ready to start. 

Farther evidence in support of the Bill was given. 

Mr. T. C. JENKIN, general manager of the City and South London 
Railway, said the return fares for workmen proposed were :— 
Euston and Clapham, 3d.; Euston and the Bank, 2d.; Easton to 
London Bridge, 24d. At present the Islington section of the rail- 
way paid, although the carrying capacity was only used to the 
extent of about one-third. 

On Monday Mr. JENKIN continued his evidence, and said that of 
the total number of the passengers carried on the railway during the 
day, 28 per cent. used the Islington extension. With regard to the 
assertion by the Metropolitan Co. that by an interchange of the 
South London passengers at Moorgate Street there would be 
sufficient communication with Euston by means of the existing 
Metropolitan Railway to Gower Street, he stated that that meant 
just double the fare which would be charged by the proposed 
extension of hisline. The time occupied in changing would be quite 
five minutes, but if there were a subway the time would be reduced, 
though there were difficulties in the way of constructing a 
subway. 

In answer to a question by the CHAIRMAN, Wrrnxss said that their 
generating station was already erected. Tne working expenses had 
been reduced, and with the extension to Euston they anticipated a 
further reduction, perhaps as much as 35 per cent. 

Mr. C. G. Mort, the chairman of the company, recalled, stated 
that the exact estimate for the construction of the Euston extension 
was £399,106. The total capital they asked for was £1,500,000, 
which included £900,000, the capital of the Brixton Co. He con- 
sidered the financial position of the Euston extension was perfectly 
satisfactory. 

Cross-examined by Sir RALPH LrrTLEB, Witness said he expected 
to have to exercise the right of borrowing in connection with the 
Euston extension, as it was the usual thing to allow only sufficient 
in the capital for the actual construction of the line, "There were 
the lifte and the rolling ste ek to provide: 
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The CHaIRMAN asked if Witness knew of any tube railway for 
which the capital expenditure was as low as £400,000 per mile. 

Witness: Yes; we have constructed portions of our line for that 
figure. There was not the slightest intention, as had been stated, 
of their seeking Parliamentary powers for a further extension to 
Paddington, which would create real competition with the Metro- 
politan Railway Co. 

Mr. A. C. ELLIS, general manager of the Metropolitan Railway, 
did not think the proposed extension would be of sufficient service 
to make the line pay. 

By the CHarRMAN: They were quite prepared to issue through 
tickets and also to go into the question of a subway. No such pro- 
posal had been made by the City and South London Co. to the 
Metropolitan Co. 

Cross-examined by Sir J. LrrTLEB, WrTNESS said that the differ- 
ence between the Metropolitan route from Moorgate to King's 
Cross and the City and South London route from Moorgate to the 

roposed station at Euston was half a mile in favour of the 
Metropolitan Co. He had walked from Gower Street to Euston 
in 44 minutes, There was no means of traction between those 
ints. 
Pon Tuesday and Wednesday counsel argued the matter, and the 
chairman said that the Committee had found the preamble proved, 
and the consideration of clauses was proceeded with. 


GREAT NORTHERN AND Crry Rarrway BILL. 


On Monday the Great Northern and City Railway Bill which 
empowers the company to raise £450,000 additional preference 
capital came before Mr. Jeffreys, Deputy-Chairman of the House of 
Commons, and Sir Chandos Leigh (Referee) as an unopposed 
measure. Mr. Bonner Morris (Burchell & Co.) attended to prove 
the preamble. Sir Chandos Leigh pointed out that it was an 
unusual thing to provide in a Bill for the payment on interest out of 
capital on preference shares during construction. Mr. Morris said 
that the company obtained powers last year to construct their 
railway from Finsbury Circus to Lothbury, and to raise ordinary 
stock. They found, however, that they could not raise the money 
except at a ruinous discount, and therefore they proposed to raise 
the money by the issue of preference stock, instead of ordinary 
He was afraid unless they had power to pay interest during 
construction, which would be only for a short time, they would not 
be able to raise the money. Sir Chandos Leigh asked if there was 
a single instance of interest being paid on preference stock during 
construction. Sir Douglas Fox said that both preference and 
ordinary stock were subscribed for construction, and interest was paid 
on both. The Deputy Chairman asked if Lord Morley had seen the 
Bill. Mr. Morris said that Lord Morley had queried the Bill at 
first, and then it was explained that exactly the same conditions 
were attached to the preference stock now sought to be raised as 
were attached to the ordinary stock of the last Bill, which would be 
repealed. The matter had been before the shareholders, who did 
not object. 
The Deputy Chairman adjourned the matter for a consultation 
with Lord Morley. 


NEWCASTLE-ON-TYNE ELEcTRIO SUPPLY BILL. 


AFTER several days’ consideration the Select Committee of the 
House of Commons, presided over by Sir H. Fletcher, concluded 
the hearing of the above Bill, which sought to transfer the elec- 
tricity undertaking of the Walker and Wallsend Union Gas Co. 
to the Newcastle-on-Tyne Electric Supply Co., and, further, to 
enable the company to enter into an agreement with the North- 
Eastern Railway Co. to supply electricity in bulk. Mr. Balfour 
Browne, K.C., Mr. Forbes Lancaster and Mr. E. Shortt represented 
the Newcastle Electric Co.; Mr. Pember, K.C., and Mr. Acworth 
for the Newcastle Corporation ; and several District Councils were 
also represented. 

At the opening of the proceedings, Mr. Batyour BROWNE 
announced that nearly all the opposition had been settled with, 
and expressed the belief that if an adjournment took place it might 
be possible not to trouble the Committee. 

The CHAIRMAN said that a communication had been received from 
the War Office with regard to the Bill. 

Mr. BALFOUR Browns said the company was proposing to put 
down some cables in the River Tyne, and the War Office wanted 
some protective clauses inserted in the Bill Clauses had been sub- 
mitted to the War Office which would doubtless be satisfactory. 

On the resumption of the proceedings, Mr. PEMRER, K. C., said 
that in principle the differences between the promoters and the 
Newcastle Corporation had been settled, and there were some 
points of detail to be settled, and he asked for a further 
adjournment, 

On Friday Mr. Forses LANKESTER said that the differences 
between the parties had not been finally settled, and on one or two 
points the Committee’s decision would be necessary. The New- 
castle Electric Supply Co., he said, had grown to be one of the largest 
electrical enterprise in the country. Now it was proposed to take 
over the electrical undertaking of the Walker and Wallsend Gas, 
Co., and to that there was no opposition. Asa matter of fact, the 
Walker Co. had never supplied electricity in Walker. In part 3 
of the Bill the Newcastle Electric Co. proposed to confirm certain 
agreements made between the Walker Urban District Council and 
the promoting company with reference to the supply of electricity 
in Walker. By the agreement the company contracted to carry out 
for 10 years the obligations of the District Council under а pro- 
visional order which they had obtained at the end of las; year, the 
agreement was made to extend over a period of 42 years, and thie 
the ;company asked Parliament to gonfirm. Tbe agreement was 


to take a transfer of the electrieal undertaking cf the District 
Council, and instead of the company being under an agreement for 
42 years, they took over the whole of the District Council's elec- 
trical powers once and for all. The Newcastle Corporation had 
entered into an agreement whereby theyecontracted to take for 10 
years the electricity for tramway traction in Walker from the 
Walker District Council or its contractors at a certain price. The 
contractors would, of course, be the promoting company. There 
was a further agreement that at the end of the 10 years the New- 
castle Corporation should continue to take the supply of electricity, 
but at a price to be fixed by the Board of Trade in the event of dis- 
pute. It was not proposed by the promoting company to interfere 
with that agreement in any way, and therefore he saw no reason 
why ie Newcastle Corporation should consider they would be 
injured. 

Mr, PIR, on behalf of the Newcastle Corporation, said the 
Corporation in 1902 entered into an agreement with the Walker 
District Council which was to last 10 years, by which they bound 
themselves not to supply energy for the working of tramways with- 
out the consent of the Council, and not to lay mains in the Walker 
district for any purpose in that time. At the end of the 10 years the 
two Councils were perfectly free to treat with each other as to the 
way in which electricity should be supplied, and the Walker U.D.C. 
were perfectly free to consent to the Newcastle Corporation sup- 
plying electrical energy themselves. Now that agreement had been 
extended 42 years, and if the agreements were confirmed, the 
Walker U.D.C. would have put it out of their own power to consent 
to the Corporation supplying energy. The result was that for 
the whole of the 52 years the Newcastle Corporation would be 
bound to take their supply of electrical energy from the Newcastle 
Electric Supply Co. 

After evidence had been called, Mr. BALFovuR BROWNE argued 
that the Walker Urban District Council was a free body, and New- 
castle had no right to interfere in the matter. Whether the agree- 
ment for 42 years were confirmed or not, the Newcastle Corporation 
would not be free at the end of 10 years to supply its own energy. 

The Committee, after lengthy consideration, found the preamble 
proved, but suggested the addition of the following words to 
Clause 98:—' Nothing in this clause shall prevent the Walker 
U.D.C., at the termination of their existing agreement with the 
Newcastle Corporation, from entering into any new agreements with 
that Corporation for purposes connected with the laying of main 
and lines and the transmission of power in connection with their 
tramway system.” 

On Monday, after some further consideration, the following clause 
was agreed (о: —“ But nothing in this clause sball prevent the 
Council after August 6th, 1910, entering into any agreement with 
the Newcastle Corporation in respect of the laying or placing of 
electric mains and lines and the transmission for user of energy in 
connection with the tramway undertaking.” 


STANDING ORDERS COMMITTEE. 


The Standing Orders Committee of the House of Commons 
having considered various Bills which failed to comply with 
Standing Orders have made the following recommendations :— 

Beckenham Urban District Council.—That the parties be allowed 
to introduce their additional provision, and the Bill be allowed to 
proceed. 

Wigan Corporation Tramways.—That in the case of the petition 
for an additional provision. the Standing Orders ought to be 
dispensed with, and the parties allowed to introduce the additional 
provision if the Committee on the Bill think fit. 


Coventry and Arley Railway Bill.—This Bill, which was for the 
construction of a line of railway 71 miles in length to connect 
Coventry with Arley came before Colonel Bowles's Select Com- 
mittee of the House of Commons on 24th and 25th ult. The 
Committee found that the preamble of the Bill had not been 

roved. 

i Blackheath and Greenwich District Electric Light Bill.—On Friday 
the Court of Referees considered the objection of the company to 
the locus standi of thé London County Council to oppose the Bill 
and decided to disallow a locus. 

West Bromwich Corporation Bill.—All opposition to this Bill has 
been withdrawn. 

Hamilton, Motherwell and Wishaw Tramways.—The Chairman of 
Committees in the House of Lords has notified that the above Bill, 
which was taken from the list of Scotch provisional orders, and 
ordered to proceed as a private Bill, will not be proceeded with. 
Under the Bill it was proposed to give further powers to the 
company to construct tramways, supply electric energy, &c., and 
to raise £240,000 additional capital. 

Great Eastern Railway. — This Bill came before Mr. Kimber's 
Select Committee of the House of Commons on March 25th and 
26th. The company seek powers for various small works, and the 
Bill provides that the company may at any time work by electrical 
power the traffic on their railway, or any part thereof, and may for 
this purpose lay down cables, &c., hold lands in Hackney and 
Bethnal Green for the erection of generating stations, and also take 
water from the River Lea for the purpose of the undertaking. 
Several petitions which had been filed against the Bill had been 
withdrawn. Two only remained—one by the East London Water 
Co., and another by Lord Amherst. The water compauy's objection 
was to the proposed abstraction of water from the Lea for 
generating purposes. Lord Amherst desired to compel the company 
to purchase the whole of certain land, part of which the company 
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proposed to acquire, his Lordship’s contention being that the remain- 


ing land would be rendered much less in value by the erection of 


generating stations on the adjoining portion. It was explained that 
the water proposed to be taken from the river would be at the rate 
of 200,000 gallons perday. The clerk to the Lea Conservancy, Mr. 
Corbel, said that the amcunt of water proposed to be abstracted 
would have no effect on the navigation of the river. After hearing 
evidence, the CHAIRMAN announced that the preamble of the 
Bill had been found to be proved, but that clauses would have to be 
inserted protecting Lord Amherst and the water company. 

Cleveland and Durham Electrièẽ Power Bill.—Lord Morley's Com- 
mittee on Unopposed Bills considered this Bill on March 26th. 
The objects of the measure are to enable the company to obtain 
further powers by an amendment of the section of the Act of 1901, 
which prohibited the construction of generating stations on land 
not mentioned in the first schedule of the Act, and also to give the 
company borrowing powers to the amount of one-third of the 
issued capital of the company. The chairman announced that the 
Committee had decided that the preamble of the Bill had been 
found proved, and the Bill will proceed. 

Watford and Edgware Railway.—The Select Committee of the 
House of Commons has found the preamble proved. 

Stoke Newington Borough Council Pill This Bill, which authorises 
au agreement between the Corporation and the Metropolitan 
Boroughs of Hackney and Islington in respect of the supply of 
electricity in bulk, came on Monday before the Deputy Chairman 
of the House of Commons and Sir Chandos Leigh (Referee) as an 
unopposed Bill. The preamble of the Bill was found proved, but 
considerable discussion took place with reference to the incor- 
poration in the Bill of Section 127 of the Lands Clauses Consolidation 
Act, which compels the promoters to dispose of all surplus lands 
within 10 years. Mr. Frere (Parliamentary agent) said that for the 
past 10 years that clause had been in every electric lighting Bill, 
and had not been complied with once. It was decided to consult 


with the Local Government Board on the matter. 


LEGAL. 


Patent EXPLOITATION Co., LTD., v. THE AMERICAN ELECTRICAL 
NovELTY AND MANUFACTURING Co. 


In the Chancery Division of the High Court of Justice on Friday 
last, Mr. Justice Buckley had before him & motion by the Patent 
Exploitation Co., Ltd., who carry on business in Cheshire, for an 
interim injunction to restrain the defendants until the trial of the 
action, or further order from infringing a patent owned by the 
plaintiffs for a dry cell battery. ; 

Mr. Astbury, K.C., appeared in support of the motion. 

Mr. WarrEnS, for the defendants, asked for time to answer the 
plaintiffs’ evidence. 

Mr. ASTBURY suggested that the application was merely made 
for the purp’se of delay. The motion had been standing over from 
March 6th. The plaintiffs’ patent was an old one, and he did not 


think ite validity could be seriously contested. 


Mr. WALTEBS: Indeed it is. I am quite willing to keep an 
account if the motion stands over till the trial of the action. 

Mr. AsTBURY said he did not object if his Lordship could see his 
way to give the parties a speedy trial. 

After some discussion it was agreed that the statement of claim 
should bé delivered at once, and that the action should be on the 


. paper for trial on April 21st. 


pon the defendants undertaking to keep an account, his Lord- 
ship made no order upon the motion, except that the costs should 
be costs in the action. 


— 


THE TELESCRIPTOR SYNDICATE. 


Мв. Josrion BUCKLEY, in the Chancery Division of the High Court 
of Justice on Tuesday, delivered his reserved judgment on an 
application to stay the proceedings under a winding-up order of 
the Telescriptor Syndicate, Ltd , of which Mr. Roger Wallace, K.C., 
Mr. Hayes Fisher, M.P., Sir Joseph Lawrence, M.P., and others 
were directors. 

In a lengthy and detailed judgment, Mr. Justice Buckley refused 
to order a stay, and dismissed the application. Applicant was 
ordered to pay the company’s costs, but no order was made as to 
the costs of the other parties appearing. His Lordship gave leave 


to appeal. 


Drxon v. GLASdowW Rainway ENGINEERING Co. 


Is the County Buildings, Glasgow, on Saturday, Sheriff Strachan 
gave jadgment in an action of some interest to electric lighting 
contractors. Walter Dixon & Co., electric and general engineers, 
59, Bath Street, Glasgow, sued the Glasgow Railway Engineering 
Co., Helen Street, Govan, for £972 10s., the price of an electric 
light installation contract arranged between the parties. By a con- 
tract dated October 9th, 1899, the pursuers agreed to supply and 
complete an electric installation at the defenders’ works, subject to 
the following conditions :—That the pursuers were to give on loan, 
free of charge for temporary lighting, a dynamo capable of run- 
ning 10 or 12 arc lamps, including the necessary switches, wiring, 
lamps, &c., this work to be done free of charge, and working within 
three weeks from the date of the contract—the contract to be com- 
pleted in every respect within 12 weeks for the sum of £972 10s. 


The steam engine was to be Westinghouse simple non-condensing, 
and the dynamo to be of Messrs. Hall's manufacture. The pur- 
suers delayed to have the temporary lighting in operation for a 
month beyond the time specitied in the contract, but the defenders 
waived all claims or objections they might have on that account. 
On or about January 25th, 1900, the pursuers, in order to enforce 
payment of aclaim to which they thought themselves entitled, 
removed the brushes from the dynamo, and thereby shut down the 
light for a period of some hours, and the defenders in consequence 
put up a notice at the works excluding the pursuers and their work- 
men fromthem. The defendere did so not to terminate the con- 
tract, but to oblige the pursuers to apologise for having shut down 
the light. On September 8th, 1900, defenders wrote to the pur- 
suers terminating the contract because of the delay which had taken 
place in having it completed, and called on the pursuers to remove 
the material from their works. ЭШ 

His Lorpsuip gave judgment in favour of the pursuers. He held 
that there was no delay on the part of the pursuers in completing 
the contract which warranted the defenders in terminating it on 
that account. When the pursuers were excluded from the works 
all the work was completed that could be done until the dynamo 
was delivered and put in position. The pursuers were not in any 
way responsible for the delay which took place in obtaining the 
dynamo, which was the cause of the only delay that took place in 
connection with the permanent installation. It was stipulated in 
the contract that the dynamo should be made by Messrs. Hall, and 
that immediately on the contract being completed, the pursuers 
placed their order with the firm and obtained an acceptance 
thereof and an undertaking to supply the machine within three 
months. The dynamo was not ready to be tested until the" 
beginning of August, 1900, and for the delay Messrs. Hall were 
solely responsible. The defenders’ works were and had been 
lighted by the temporary installation which had been ruuning 
from November, 1899, without any interruption. The pursuers 
having been prevented by the defenders from completing 
the contract without any just or sufficient cause, the de- 
fenders were liable to them for the price or value of the work 
executed by them in connection with the contract. The Sheriff 
allowed defenders £200 to cover incandescent lighting and other 
material not erected and completed, but awarded pursuers 
£85 9s. 6d. as extra charge, giving them decree against the defen- 
ders for £857 198. 6d. with expenses. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, q., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express.] 


“8. T." writes:—'' Has a consumer any justifiable claim for damages 
against a supply company for failure in the supply which involves 
pecuniary loss, as, for instance, the case of a man whose works are 
operated by current from the supply company's mains ? " 

»,“ It is clear that under the Electric Lighting Act, 1899, 
where undertakers make default in supplying energy to any owner 
or occupier of premises to whom they may be and are required to 
supply, they shall be liable in respect of each default to a penalty 
not exceeding 40s. for each day on which any such default occurs. 
The penalties so inflicted must not exceed in the aggregate the sum 
of £50 in respect of any default which is notithe result of a wilful act 
on the part of the undertakers, for any one day. Again, the penalty 
cannot be inflicted in respect of any default, if the Court are of 
opinion that the default was caused by inevitable accident or force 
majeure, or was of so slight or unimportant a character as not 
materially to affect the value of the supply. This right to recover 
penalties negatives any right on the part of a consumer to sue for 
damages resulting from a stoppage of supply. 


OO 


BUSINESS NOTES. 


Fulham Workhouse Installation.—We regret that, 
through a misunderstanding arising from a similarity in names, we 
incorrectly gave the credit for the wiring and fittings in the above 
installation to others than Messrs. Robert Dawson & Co., Ltd., 
Hartley Works, Stalybridge, who were responsible for the whole 
of this work. 


British Standard Sections, — The first series of 
British standard sections has just been issued by the Engineering 
Standards Committee. Copies (price 18.net, or 18. 14. post free) 
may be obtained from the publishers, Messrs. William Clowes and 
Sons, Ltd., 23, Cockspur Street, London, S.W., or from the offices 
of the Committee, 28, Victoria Street, S. W. The publication com- 
prises the following lists of standard sections:—List (1) Equal 
angles; (2) Unequal angles; (3) Bulb angles; (4) Bulb tees; (5) 
Bulb plates; (6) Zed bars; (7) Channels; (8). Beams; (9) Tee 
bars. ч 
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Electrical Wares Exported.“ 


Wang expire ARI ist, 1902. | WII mom Man. 3187, 1903: 


Adelaide .. Value £175 Adelaide . Value £81 
Amsterdam be dv m 88 Alexandria .. e = .. 155 
Bangkok .. és vs .. 201 Amsterdam .. = is Є 10 
Bombay  .. vs . . 445 Bombay sé es i S 51 

Т Teleg. wire .. S 81 Bremen - " m .. 252 


Buenos Ayres is x ee 181 Buenos Ayres. Teleg. mat. .. 61 


обе  .. ss ёб .. 410 75 Teleph. cable . 98 
Cape Town .. vx va .. 214 Calcutta  .. ‘is - .. 1,862 
Chinde PR „ oe veo B Cape Town .. эө ©з ves l, 
Colombo - NS is 46 Е Teleg. mat. . . 5,450 
Durban ae vs es . . 1,345 Colombo ‘é 2s 1006 
Fremantle .. we &e .. 908 Delagoa Bay “a oe 10 
Gibraltar .. "s Ms js 10 Durban т ee 418 
Hamburg .. oe i s 90 j Teleg. таќ, és oe 08 
Hong Kong.. E" we ae 82 East London ee “a ee 38 
Madras ee ee Е 0 ee 90 Gibraltar eo е6 eo eo 420 
Melbourne .. wa Pe .. 880 Hamburg . 22 
Nagasaki о ЧЕ 80 i Teles. mat. 

Odessa „ .. 70 | Hobart 1,766 
Port Elizabeth n 811 Larache 47 
Santos oo ee ee oe 491 Lisbon £7 
Shanghai. 800 adras > а оет 96 
y ee oe 614 Malta 0 : oe "e . ee ое 17 
$i Teleg. mat. .. T Melbourne .. vs - SQ 185 
Wellington .. 1965 | 5 Elec. motors .. 466 
Elec. tubes EN 29 New York .. T F .. 109 
Yokohama . xe 5% . 2.424- Perth a we we . 208 
j Rangoon .. so Va .. 285 
Rio dc Janeiro sd - 26 
Sekondi ss E. ix 5% 40 
Shanghai oe ee ee ~ oe 91 
Rierra Leone 828 20 
Singapore. Teleg. mat. „ 62 
Sydney ate cx s 26 
Valparaiso .. s oe “a 95 
Wellington .. "v ne . 4'3 
Yokohama .. v ane .. 608 
Total £8,314 Total £15,739 

Foreign Goods Transhipped. 
t. Michaels. Elec. machinery Calcut*s. Elec. fans. Value £1,490 
Value .. a .. 41. C00 Gothenburg. Teleg. apparatus 94 
Sydney. Elec. lighting appar. 80 Hong Kong. Elec. apparatus. to 
Total .. . £1, 580 Total £1,578 


Tram Rail Cleaner.—We illustrate below the patent 
Universal tramway rail cleaner, which is claiméd to be invaluable 
for snowy or dirty weather, as, by its action, there is ensured & 
thorough contact between the wheels of the car and the rails, thereby 
tending to secure the highest possible current efficiency. It is so 


Tram Rain CLEANBR. 


arranged and fitted that no mutter what oscillation of the car 
occars, it is kept to its work, the action being that of a universal 
joint. The cleaner is light and easily attached to or detached from 
the car, and it can be fixed in such a position on the car as to be 
practically out of sight, and it is, therefore, not objectionable from 
the point of view of appearance. The sole makers are Messrs. 
Adrain, Chambers & Co., of Killamarsh Foundry, Killamarsh, near 
Sheffield. 


Russian Tariffs.— The new Russian Customs tariff 
contains numerous references to electrical supplies, the new rates 
on which differ materially from the old ones. The following are 
the principal :— 1 


Roubles per poud. 
. Electric incandescent lamps with тои T T 80 
Ditto, without mountings 5 $5 i Уз 60 
Ampe remeters, voltmeters, meters, 40. is 15 
Telephonio and telegraphic apparatus, wires and conduits B 12 
Copper wires and wires of alloys of common кез 8:80 to 14 
. Dynamos (all kinds) Wa <a os б de = 10°20 
E ectric transformers А ae ee A "m 10 20 


Kirkcaldy Tramways—À slight — may be 
caused by the remark in our issue of 20th ult. (p. 491) 95 the 
axles of the Kirkcaldy cars are 4 in. diameter in the centre, 
tapering to 3j in. diameter at the journals" While these 
dimensions are correct, it should, of course, be understood that the 
axles are, as usual, turned parallel between the journals, not taper. 


Maxim Lamps.—The Sir Hiram Maxim Electrical and 
Engineering Co., Ltd., of Gilliugham Street, S. W., have a good col- 
lection of lamps and fittings on view at the Crystal Palace Inter- 
national Hardware Exhibition. Almost every type of lamp manu- 
factured, from the small 2-v. fairy lamp up to the large tubulars 
used for ‘heating purposes, are shown, and one special feature of the 


e 


exhibit is the new half opal lamp called the Ideal“ and shown in 
the above figure; the design of this latter is registered, and the lamp 
is now being placed ороп the market. The makers claim that 
while the shape of the opal portion of the bulb does not allow the 
ligbt to be lost in a large area, it is at the same time not focussed 
into one very small spot. The company has just been awarded а 
contract by the War Office for electric lamps. 


Electrically-Driven Air Compressor.—A large com- 
pany of mining engineers visited the works of Messrs. Scott and 
Mountain, Ltd., Newcastle-on-Tyne, on Saturday last, to inspect a 
combined Reavell" air compressor and Scott & Mountain con- 
tinnous current electric motor, which has been designed for use in 
collieries where it is not possible to take electricity to the face. 
In collieries where there is & large accumulation of gas in the face, 
and where it is advisable to have coal cutting, rock drilling and 
other machinery, it is safer and in some cases more satisfactory to 
use compressed air than electricity, and the compressor mentioned 
above is specially suited to such positions. The electric motor 
with its compressor may be placed in the in-take, or as close to the 
position where the power is required as possible, the current being 
conveyed to the compressor by cables, which ensures a much more 
econqmical transmission of power than can be obtained by taking 
the compressed air direct from the surface. The compressor in 
question is of the single-endéd type (they are also made double- 
ended, d. e., with the motor between two compressors), the power 
being ‘transmitted direct to the compressor shaft which rune at a 
speed of 275 revolutions per minute. This compressor will deliver 
150 cb. ft. of free air per minute at a pressure of from 80 to 
100 lbs. per tq. in., and is of the double stage type, ensuring a very 
economical result in working. The electric motor is of 33 effective 
H. P., of Messrs. Scott & Mountain’s continuous current type, but 
three-phase motors can be used equally well if desired. The same 
type of compressor is also very suitable for driving drifts in col- 
lieries where compressed air drills are used, as the simplicity of the 
compressed air drill enables it is to be used by ordinary workmen. 
The compressor, which was on view, was made to the order of Messrs. 
Walter Scott & Middleton, Ltd., contractors, London, to be used 
in connection with the excavations for the Great Northern and 
Btrand Railway. 


A Walsall Action.—On Wednesday last week at the 
Walsall County Court, before Judge Howland Roberts, an inter- 
pleader action was heard in which A. Slater, Ltd., mechanical and 
electrical engineers, Wednesbury Road, Walsall, were the claimants; 
Messrs, Gray & Wheatcroft, electrical engineers, Colchester, were 
the execution creditors; and Arthur Slater, electrical engineer, 
Walsall, was the defendant. It was stated that the business of the 
claimants was started by the defendant Slater, who purchased a 
dynamo from Mesers. Gray & Wheatcroft. Subsequently he 
required financial assistance, and his uncle, Mr. John Tibbetts, of 
Walsall, agreed to make him advances, but atipulated that the con- 
cern should be turned into a limited company. This was carried 
out, and of the capital of £1,000 Slater took the whole £500 
of ordinary shares and 494 of 500 preference shares of £1 
each as consideration for transferring the business to the company. 
Mr. Tibbetts took one of the preference shares, was one of the sub- 
scribers to the memorandum, and had since advanced £240 to the 
company. Messrs. Gray & Wheatcroft, who had sued Slater for the 
value of the dynamo and had obtained judgment, levied an execu- 
tion after the transfer of the business. Claimants now asked for an 
order for the repay ment of £22 10s., the value of the execution, and 
for £5 damages. Mr. Tibbetts gave evidence, and in course of 
cross-examination said he had previously been one of tho pioneers 
of the Solid Soup Co. Mr. Lewis, who appeared on behalf of the 
execution creditors, submitted that Slater, Ltd., was formed as a 
bogus company, and that the intention was to defeat creditors. The 
Judge said that in some respects the transaction was an unsatis- 
factory one, but he was unable to say that no such company 
had ever been formed. It was permissible fora person to form a 
limited company by getting six persons out of the street to join 
him. In this case, however, there was evidence that Mr. Tibbetts 
had a considerable stake in the business, and was justified in pro- 
tecting himself. He held, therefore, that the claim must succeed, 
and ordered the repayment of the £22 10s. with costa, and refared 
damages. 
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The Islington Motor Show.—The motor-car exhibition 
which closed last Saturday at the Agricultural Hall, after a week's 
duration, was, beyond doubt, the beet so far held there, and it was 
equally as convincing as the recent Crystal Palace show that 
this industry is making great strides just now, and promises far 
greater ones in the immediate future. Electrical vehicles were 
pretty well represented. They included a couple of runabouta, a 
tradesmen’s' delivery van, а Surrey, Chelsea, and Stanhope by the 
Waverley Electric Vehicle Co., of 39, Sussex Place, South Ken- 
sington ; two electric runabouts (“ Lems”) by the London Electro- 
mobile Syndicate, of George Street, Euston Road (at whose stand 
tbe Hart traction type celis and ignition batteries were exhibited); 
an electric landaulet to seat four, and a Victoria to seat two, by the 
Buckingham Palace Garage Co., of 60, Baring Street, N.; a P. & G. 
electric car to seat two, shown by Mesers. Pritchetts & Gold, Ltd.; 
eeveral doctor's cars and phaetons with Still motors, exhibited by 
Messrs. Shippey Bros, Ltd., of King Street, E.C.; a convertible 
brougham Victoria by the Clingoe Automobile Syndicate, of Long 
Acre, W. C.; а Baker electrical Stanhope, a 2-ton electric truck, and 
other conveyances of the Anglo-American Car Co., Ltd., of Queen 
Victoria Street; Mr. E. W. Hart, of Regent's Park, showed a 40-н.р. 
combination petrol-electric саг, a Victoria and landaulet, also the 
chassis of an electrical car; the Krieger Electric Carriage Co. Ltd., 
of Queen Victoria Street, showed an electric landaulette; the 
Crowdus car was shown by Mr. Crowdus, of the Motor Traction Co. 
In the minor ball Mesers. Salmons & Sons, of Upper Street, 
Martin’s Lane, W.C., had on view a Stoewer electric omnibus to 
seat 14, with battery for running 70 miles on one charge. Similar 
omnibuses are said to have been running successfully for the past 
18 months in Stettin and other Continental towns. 

Ia the gallery we noticed, among the numerous exhibita of the 
Галсав!ег Motor Garage, of Lancaster Gate, W., a Mildé combined 
petrol-electric landau, whose equipment consisted of 44 Heinz cella, 
a 6-H.P. De Dion petrol motor, and а 4,400-watts dynamo; it had a 
compound-field four-pole Mildé suspended motor, nine speeds 
forward, and three reverse. Messrs. Rawlings Bros., of Gloucester 
Riad, S. W., showed a four-passenger landaulette of the Ken- 
sington " electric car type on the Mildé system. 

Among the general exhibits of parts and accessories which were 
of electrical interest may be mentioned the following:—The Joel 
patent “Sine” electric motor, with double-wound armature, was 
shown by Messrs Suffield & Brown; Crossley's gas and oil engines; 
the “Soames” car of the Langdon-Davies Motor Co.; coils, 
batteries, measuring instruments, &c., by M. Louis Gianoli, of Paris ; 
Gallia ignition accamulators were shown by the Société Francaise 
d'Automobiles, of 20, Haymarket, W.; Messrs. H W. Van Raden 
aod Co., of Coventry, had an excellent exhibit of their batteries, 
coils, testing and measuring instruments, &c. Mr. J. McLachlan, of 
Chiswick, was there with his electric rudder motor. 

Mr. Braulik had a “ Protos” car and a number of “ Protos” 
motors as well as a varicty of small electrical ignition appliances in 
the Minor Hall. Schulz patent batteries for electric carriages were 
on view at the stand of Messrs. Laurie & Marner, Ltd., of Oxford 
Street. Inthe gallery the “Star” accumulator and electric lamps 
were to be seen at the stand of M. Paul See, of Lille; electrical 
accessories were shown by Messrs. F. Lacoste & Co., of Shaftesbury 
Avenue; Mesars. Peacock & Co, of Clerkenwell Road, showed some 
measuring, ignition, chargizg, testing, and other electrical devices. 
One of the best electrical exhibits to be seen in the gallery was a 
well-arranged show of Messra. Peto & Radford’s accumulators, 
electrical ignition devices, and the Bergmann electro-magneto 
machines. Tbe Max accumulators, miners’ lamps, and other things 
electrical were shown by Mcesre. J. Holden & Co, of South Ker- 
sington, and Mr. W. J. Bishop, ot Croydon, exhibited ignition coils, 
batteries, &c. Another accumulator stand was that of Mr. Julius 
Matton, of Rood Lane, and Messrs. Salsbury & Son, Ltd., showed 
electrical ignition devices. The Dowson Radiant Heat Co. had their 
electric radiators for motor-car warming on view, the Forward 
Engineering Co., of Cannon Street, hai their improved gas engine 
lighting plant, and Messrs. Sutherland & Marcusson had an 
exhibit of their Umpire storage batteries and battery hand 
lamps 

Both Mesers. Cordingley Bros., the promoters, and the exhibitors 
are to be congratulated upon the success of this Exhibition. The 
date of the next year's show at the same place is to be Maren 19th 
to 26th. 


Catalogues and Lists,—The E.ecrrican MINING Co., 
Lrp., of 9, Iron Gate, Derby, have just issued a well-arranged 
catelogue of their electric mining machinery and accessories. 
Engines and generators, motors, haulage machines, pumps, coal- 
catters, electric locomotives, compressors, rock drills, wiring and 
fittings; all these are d@scribed and prices are stated. The illus- 
trations are rather small, and this takes away from their otherwise 
excellent appearance and effect. 

Messrs. L. M. Ericsson & Co, Lrp, of Temple Chambers, E. C., 
have bronght out several supplements to their catalogue; Н ів 
devoted to switchboards with indicator jacks ; L deals with lightning 
arresters ; and О describes fire alarm apparatus. All of the lists are 
well illustrated and well set out. Prices are given where possible. 

The Barrisn ACOUMULATOR Co., who have just started business at 
Parliament Mansions, Victoria Street, Westminster, S.W., have 
brought out acatalogue of stationary accumulators. The company’s 
accumulator is described in some detail, and illustrations of the 
positive and negative plates are given. The positive electrode con- 
sists of a ribbed Planté plate provided with a strong lead core. 
Tho ribs are narrow and divided by cross-ribs, the surfaces are coated 
with a layer of superoxyd, whilst the leaden core remains an inert 
mass. The negative electrode consists of a leaden net strongly 
built, and holding a larger quantity of active material while offering 


а great surface. It is claimed that such consideration has been given 
to the relation between the area of the positive and negative plates 
as to avoid the overworking of the negative plates which sometimes 
arises from the too great: capacity of the positive plates. The tabu- 
lated dimensioned particulars and prices given relate to cells in 
glass and lead-lined wood boxes for one to two hours, and three to 
10-hour discharges. 

A leaflet on ignition accumulators for motor-cars, cycles, &c , has 
been sent to us by Messrs C. A. VANDERVELL & Son, of Willesden 
Green, N.W. 

Another list on the subject of ignition comes to hand from the 
ErEcrBIC Іахттіох Co., of Unity Works, Highgate Street, Birming- 
ham. It is a little pocket pamphlet of some 50 pp., and is entitled 
"A Few Words on Electric Ignition Troubles; their Cause and 
Remedy." Some terse " pointers" are followed by a description of 
a number of the E. I. C.“ devices, such as plugs, switches, cables, 
batteries, coils, and so forth. 

From the CONSOLIDATED TELEPHONE CONSTRUCTION AND MANU- 
FACTURING Co., LTD., we have received the first of а set of special 
advance price-sheets, headed ‘Consolidated News," in which 
switches, distributing fuseboards, circuit breakers, and long-distance 
telephones are listed. 

A good list of electrical supplies has been circulated by Mrssrs. 
R. W. BLACKWELL & Co., Lrp. Various types of switches, fusen, fuse 
and switchboards, junction boxes, lightning arresters, controllers, pro- 
tected electric light fittings for bulkhead, car shed and other uses, 
circuit breakers, dynamo and motor brushes, wires, Packard lamps, 
and many other lines for which the company is well known, are 
well shown in 70 pp. | 

" Main Line Electric Railways" is the very timely title of a 
handsomely got-up publication just received from Messrs D. 
Bruck PEEBLES & Co., of Edinburgh. It contains а fully illus- 
trated and most complete account of the Ganz patent high tension 
three-phase cascade system which is in operation on the Valtellina 
line, which the electrical engineers who are now on their visit to 
Northern Italy will have an opportunity of inspecting. 

We have received a number of new catalogues and circulars from 
the GENERAL ELECTRIC Co. (1900), Lro. One is a copy of the 
eleventh edition of Section " W," which is devoted to wires and 
cables, casing, conduit tubing for wiring, and many accessorial 
details. This section commences a new series of G.E.C. catalogue 
sections, and the various tables have been smplified and revised, 
metric equivalents being introduced wherever possible. An 
approximate table of electric light wire equivalents which is given 
should prove useful for those who wish to make comparisons 
between solid, flexible and stranded wires and cables fora given 
current-carrying capacity. The wires and cables which are listed in 
this pamphlet include those for every purpose for which there is a 
demand, such as pure india-rubber insulation for Colonial purposes, 
and paper or vulcanised rubber insulation for home use, also high- 
tension cables for special purposes, flexible cords, &c. The list is 
most comprehenrive. The G. E. C. circular No. K 1,030 describes 
the “ Bellophone for fitting to electric-bell circuits; another list 
deals with the ‘‘Geeko” telephones and a cheaper and smaller 
form of “Kitchen” instrument. The company’s March '' General 
Progress" circular shows & number of their novelties, among them 
being an electric motor-car bell, bicycle ignition coil, small 
measuring instruments for automobiles, Ileene " clip shade carriers, 
and so on. 

From the “ Harris” PATENT FEED wATER FILTERS, Lro., of 73, 
Queen Victoria Street, E.C., we have received a descriptive cata- 
lugue of the “ Harris-Anderson” process and apparatus for the 
complete removal of oil from condensed water for boiler feed pur- 
poses. Recently, many orders fort uch plants have been booked by the 
company, those for electrical stations including Weston-super-Mare, 
Neptune Bank (Newcastle), Mersey Tannel Railway power station, 
and the Canning Town electricity station of the West Ham Cor- 
poration. | | | 

A neat little illustrated pamphlet (No. 116) of the Atlas engines 

and boilers has been issued by Messrs. R. W. BLACKWELL & Co, 
LTD. 
The Era" automatic intercommunication telephones for ware- 
houses, offices and public buildings, form the subject of a leaflet 
(No. 63) which has been issued by the BERLINER TELEPHONE 
MANUFACTURING Co. 


Trade Announcements.—The business of Messrs. W. 
Wilson & Co., Ltd., electric light and telephone engineers, hitherto 
carried on by them at Water Street Works, Middleton, near 
Manchester, has been purchased by Messrs. W. Crookell & Co., and 
will be continued by them. 

Owing to the development of the superheating branch of their 
business, Messrs. Easton & Co., Ltd, have decided to establish an 
agency at 54, Carlton Street, Mosa Side, Manchester, and to place 
it in charge of their Mr. G. D. Seaton, who has until recently had 
his headquarters in Birmingham. Messrs. M. B. Wild & Co., of 
Clarence Chambers, Corporation Street, Birmingham, have been 
appointed as the firm's representatives for the counties of Hereford, 
Worcester, Salop, Staffordshire, Warwick, Nottingham, North- 
ampton, Leicester and Derby. 


Books Received.— The Resistance and Power of 
Steamships,” by W. H. Atherton, M.Sc., and A. L. Mellanby, M.Sc. 
Manchester: Technical Publishing Co., Ltd. | 

" Storage Battery Engineering," by L. Lyndon, B.B., M.E. New 
York: McGraw Publishing Co. 1903. Price $2.50. i 

“The Induction Motor,” by H. Boy de la Tour, translated by 
C. O. Mailloux. New York: McGraw Publishing Co. 1903. Price 
$2.50. 
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Engine Contracts.—Messrs. W. Н. Allen, Son & Co. 
have recently booked the following contracte :— 


Hull.—One 800-н.р. engine to drive dynamo by T. Parker, Ltd. 
Ded ога. = One 970-H.P. engine to drive alternator by the General Electric 


Cleveland and Durham Electrical Power Distribution Co.—T'wo 120-н.Р. 
engines and dynamos. 
5 Wales Electrical Power Distribution Co.— Two 120-H.p. engines and 

ynamos. 

Bolckow, Vaughan & Co., Ltd.—One 220-н.р. engine and dynamo. 

Mather & Platt, Ltd.—One 220-н.г. engine to drive dynamo of their own 
manufacture. 


Dissolutions and Liquidations.—4A petition to wind 
up the British Electrie Street Tramways is to be heard in London 
on April 7th. - 

Messrs. W. Jackson and M. Loam (Jackson & Loam, electrical 
and mechanical engineers, Margaretta "Terrace, Chelsea) have 
dissolved partnership. 

Messrs. J. Altman and D. Mandler (National Trading and Lighting 
Co., Nottingham, Sheffield, Bristol and other places, gas and 
electrical fittings, бо.) have dissolved partnership. 

A compulsory winding-up order has been made in re Desrumaux’s 
Automatic Water Softener and Purifier, Ltd. 


Large Gas Engine and Dynamo.—Messrs. Mather 
and Platt, Ltd., of Salford Iron Works, have just completed what 
we understand is the largest single-cylinder gas engine made 
in this country, as this machine, which is double-acting, and 
works on the two-cycle system, is easily capable of developing 
700 в.н.р. continuously. The engine has only one crank, but owing 
to the fact that two impulees are always obtained per revolution, 
the steadiness of running is equal to that obtained with an engine 
consisting of four Otto cycle cylinders. This large engine is 
coupled direct to а 500-xw. continuous-current dynamo, wound for 
2,275 amperes at 220 volta, and likewise built by Messrs. Mather 
and Platt, Ltd. The machine has 12 poles, and the total weight of 
the armature is about 15 tons. This plant is intended for a large 
electrolytic works where absolutely constant running is of the 
utmost importance; the engine will be supplied with Mond gas, 
and the whole plant constitutes & considerable advance on anything 
hitherto done in this country in gas-driven dynamos. The same 
firm are making a 1,000-в.н.р. gas engine to drive a 700-kw. 
generator coupled direct on the crankshaft. 


Superheating.— Messrs. Easton, & Co. have lately secured 
orders for superheating plants on either the Schmidt or Bolton 
system for Prof. J. 4. Ewing, F. R. S., Engineering Laboratory, 
Cambridge; Prof. Burstall, for the Birmingham University; Messrs. 
Fairbairn, Lawson, Combe, Barbour, Ltd., Belfast; Mesers. Victor 
с & Co., Ltd., Belfast; and others aggregating to upwards of 

,000 K. P. 


Parsons Turbines.—Messrs. C. A. Parsons & Co., 
of Newcastle, have just secured the order from the Battersea 
Borough Council for one 350-ку. turbo-dynamo, 460 to 550 vol:s, 
and complete with jet condenser and pipework, also an order from 
the West Bromwich Corporation for two 250-Kw. turbo-dynamos, 
480 to 550 volts, together with condenser and travelling crane. 


Meters in Spain.—The Spanish Government bas 


approved of the use in the country of the electricity meter of the 
Westinghouse Co. known as the “ Monofasico." 


For Sale.—The Edinburgh Corporation is offering seven 
rectifiers for sale. See our advertisement pages to-day. 


Producer Gas.—A pamphlet has been published by the 
Commercial Education Department of the London Chamber of 
Commerce, embodying a lecture delivered in January by Mr. H. A. 
Humphrey on “ Producer Gas.” The lecturer described various 
systems for the manufacture of this gas, and some of its different 
applications to industry. 


Carbon Contracts.—The Fulham and Bermondsey 
Councils have placed contracts for Henrion carbons with Mr. D. 
McNaughton, of Mark Lane, Е.С. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath, N.B.—The E.L. Committee has decided to 
ask the Board of Trade for two months’ further extension of the 


rov, order, as it is negotiating with several firms to take over the 
installation. 


Beckenham.— The Council has arranged to give a dis- 


count of jd. per unit on electric lighting accounts on consideration 
of payment within one month of demand. 


Bradford.—The Electricity Committee has decided to 


recommend the T.C. to apply for a loan of £215,000 for additional 
plant at the electricity works, laying new cables, &c. 


Cardiff.—The T.C. has received tenders from seven firms 
for wiring the new Town Hall and Law Courts for the electric 
light and the provision of telephones. The estimated cost was 
£3,290, but the lowest tender received amounts to £7,630. The 
T.C. has decided to try and reduce the expenditure. 


who was alleged to have "tapped" the wires. 


Cape Peninsula Lighting Co.—In view of the early 
opening of this company's new station at Claremont, the following 
particulars are of ioterest:— The power house is a brick building 
containing two 2?0-H.P. Babcock & Wilcox boilers fitted with 
superheaters, and supplying steam at 160 lbs. pressure to three 
135-Kw. turbo-generators. Two of the Parsons steam turbines 
are connected to double-current generators, giving direct 
current at 500 volts, and alternating three-phase current. The 
third is connected to a three-phase alternator, giving current 
at 3,300 volts. А small 50-Kw. turbine, coupled to two 25-xw. 
dynamos in tandem is also provided. A booster and equaliser 
for balancing and charging a 240-cell battery is provided. 
Green’s economisers, Cole-Marchant & Morley’s condensers, and 
a Worthington cooling tower, form part of this plant. The 
н.т. current is transmitted to sub-stations, and there converted 
to continuous-current at 500 volts, 100-K w. motor-generator being 
used for the purpose. Commodious offices have been erected, and 
the plant is one of the most complete in South Africa. 


Chichester.—The T.C. is negotiating with the Sussex 
Electric Power and Distribution Co. for & supply of electricity to 
the city 


‘Chorley.—The T.C. on March 26th decided to confer 
with Messrs. Lacey, Clirehugh & Billar, as to the probable cost of 
carrying out the E.L. order so far as the compulsory area is 
concerned. 


Croydon.— In connection with a summons for the 
recovery of the amount due for electricity supplied for lighting 
purposes by the Corporation, Mrs. Davis, the defendant, апа tbe 
collector suggested that there was, no doubt, every reason for 
believing that the wires had been “tapped after passing through 
the meter, which was not on the defendant's premises. The magis- 
trates’ clerk held that the defendant was not responsible, and that 
it was the duty of the Corporation to proceed against the person 
The magistrates, 
however, were of opinion that the responsibility of the Corporation 
ended with the meter, and that it was for the tenant to proceed 
against the person who had "tapped" the wires. The case was 
eventually adjourned, in order that legal opinion might be taken 
on it. ' 


Derby.—The E.L. Committee has agreed to supply 
energy to the Tramways Committee at the rate of 12d. per unit up 
to 250,000 units per annum, and at the rate of 14d. per unit for tbe 
whole of the energy supplied when the consumption exceeds 
250,000 units per annum, subject to the terms of the electrical 
engineer's report. 


Dorking.—The L.G.B. has informed the U.D.C. that 
it has decided to comply with the Council’s application for a 
loan of £20,000 for E.L. purposes. The Board pointed out that the 
Council had no power to undertake the wiring of houses. The 
works will be constructed under an agreement by Edmundson’s 
Electricity Corporation. 


Dumfries.—A special meeting of the T.C. has been held 
to consider the offer by Messrs. Crompton & Co., London, to con- 
struct and carry on the electric lighting works in the town. It 
appeared that the Committee had first asked Messrs. Crompton 
whether they would be prepared to transfer the works to the 
Council at the end of seven years on being paid their capital outlay 
and interest on it at the rate of 74 per cent. This elicited from the 
firm an offer to give the Council an option of purchase at 14 years 
on repaying the capital outlay with 10 per cent. interest. The cor- 
respondence between the town clerk and Messrs. Crompton was 
also submitted to the meeting. Dean McLachlan, convener of the 
Committee, moved that they do not entertain Messrs. Crompton's 
offer. Bailie Cumming considered Messrs. Crompton's offer a 
reasonable one. He moved that they remit to the town clerk to 
accept the offer of Messrs. Crompton subject to a transfer at the 
end of 15 years at a valuation, or the other alternative at tue end of 
eight years on payment of 10 percent. After discussion the motion 
not to accept Messrs. Crompton's offer was carried by 14 votes to 9. 
It has been decided to consult the ratepayers by plebiscite before 
any further action is taken. 


Electricity and Power Gas Scheme for Cheshire and 
North Staffordshire.—4A private syndicate has been formed for 
the promotion of a scheme of electrical supply, covering Cheshire, 
North Staffordshire, and so much of the county of Derby as is not 
already covered under the Derby and Notts Power Act. The 
capital of the new company is a million and a half, with half a 
million in debentures. A Bill, with the title of “ The Cheshire and 
North Staffordshire Electricity and Power Gas Syndicate,” will be 
promoted in Parliament, with the object of manufacturing and dis- 
tributing gas for power and heating only, and promoting its use for 
generating and distributing electricity. The consulting engineer 
for the undertaking is Mr. James Swinburne, and the soliciturs are 
Messrs. Rowclifle & Co., of Manchester and London. The board 
of directors are representative of the manufacturing aud com- 
mercial interests of the district. The area of supply will include 
the whole of Cheshire, with the importa.t towns of Chester, 
Birkenhead, Crewe, Stockport, Macclesfield, Northwich, Winsford 
and Rancorn: North Stafford (including the Pottery towns), aud so 
much of North Derbyshire as lies to the north-west of the boundary 
between the Unions of Chapel-en-le-Frith and Bakewell. The area 
is 1,770 sq. miles, and its population—mining, manufacturing aud 
agricultural—is estimated at a million and a half. It includes four 
county boroughs, 44 urban districts, and 28 rural districts, with 
populations varying from 1,500 to 100,000. The district will join 
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up to the districts covered by the Lancashire Electric Power Act, 
the Yorkshire Electric Power Act, and the Derby and Notta Elec- 
tric Power Act, as well as that of the Mond Power Act for South 
Staffordshire. The syndicate will supply, through the duly autho- 
rised loca) authorities, :lectricity in bulk for lighting purposes. 

The scheme provides for three large central power stations at 
Frodsham, at Sutton near Macclesfield, and at Stone. These 
stations are to be independent of each other, but capable of working 
together, so that no general breakdown will be possible. The towns 
of Crewe, Northwich, Winsford and Middlewich, as well as those in 
North Stafford, will be within the sphere of the Stone generating 
station; that at Frodsham will supply Runcorn and neighbourhood ; 
whilst the Sutton station will provide for Macclesfield, Wilmslow, 
Alderley, &c. Birkenhead and Stockport are the only considerable 
towns within the syndicate’s area which could hope to produce cheap 
electrical energy. The syndicate will probably be in a position to 
supply current at 13d. per unit, and power gas at 3d. per 1,000 cb. ft. 
to the local authorities. 


Felixstowe.—The Council has decided to terminate its 
agreement with the local gas company, and to submit a scheme for 
erecting 36 arc lamps, at a capital cost of £2,000 with conduits and 
£1,500 without, and an annual charge of £465, to ite electrical 
е gineer. 


Germany.—Negotiations are reported to be in hand with 
the object of establishing a large central electricity generating 
station near a colliery at Serfersdorf, with the view of supplying 
current toa number of villages in the district. 


Gloucester.—The Т.С. has reduced the charge for 
at ad power purposes from 44d. and ljd. per unit to 3d. 
and ldd.. 


Gorton.—At a meeting of the D.C. the chairman said 
no reply had been received from the Manchester Electricity Com- 
mittee as to the offer which the Council made to the city authority 
to take over the Gorton electricity order. The Council had been 
invited to take a supply from the Lancashire Power Co. 


Grantham.—The threatened competition of electricity 
has brought down the price of the local gas company to 2s. 10d. per 
1,000 cb. ft., with the prospect of a further reduction. 


Halifax.—The Electricity Committee has fixed the 
following charges for the supply of electricity for motive power on 
and after June 25th :— Under 300 units per quarter, 2d. per unit; 
between 200 and 300 units, 12d.; between 400 and 500, 14d.; 
between 500 and 650, 11d. ; and over 650, 1d. 


Hanley.—In a report to the T.C. the E. L. Committee 
states that the electricity works accounts for the year show a 
gross profit of £6,138 16s. 5d., and a net profit of £1,261 5s. 2d. Of 
this £1,200 has been granted for the relief of the rates. 


Hornsey.—Tbe Council will support the proposal con- 
tained in the Wood Green D.C.’s Bill enabling it to supply electricity 
in balk to Wood Green. 


Ipswich.—The T.C. has adopted the following prices for 
energy :—Lighting: A maximum charge of 6d. per unit, with a 
rebate of 1 per cent. per 50 units per quarter up to 800; above 800 
unite a rebate of 1 per cent. per 100 uaits per quarter, with a mini- 
mum limit of 4d. per unit. For power (exclusive of tramways): 
maximum, 2d. per unit, with a rebate of 1 percent. per 500 units per 
quarter up to 12,500 per quarter, after that the rebate will remain 
constant at 25 per cent, making a minimum charge of 144. per 
unit, 


Kimberley.—The T.C. has accepted De Beers’ offer to 


sapply electric lighting for the town, on the understanding that if 
Parliamentary powers are necessary, De Beers Co. will obtain them. 


Liverpool.— Mr. Bromley Holmes, consulting electrical 
engineer to the City Council, has recommended a large extension of 
the generating plant at the Lister Drive station. A building 
will be erected for the new plant contiguous to the present station. 


London.— CaMBERWELL.— The B.C. has decided by 
22 votes to 17 to accept the opinion recently given by the B. of T., 
and to omit its special purchase clause from the prov. order of the 
London Electric Supply Corporation which extends the latter's 
operations over the whole of the borough. 

PoPLAB.—Oa Thursday evening the B.C., by 18 votes to 10, 
declined to receive the report embodying extensions at an 
estimated cost of £146,800. By the standing orders the matter 
cannot again be brought forward for three months. 

HaMMERSMITH.—The B.C. has decided in view of the probable 
increased demand for electricity, to erect & sub-station in Pennard 
Road, and put down new mains at a total cost of £1,342. 

LC. C.— At the meeting on Tuesday the Council decided to lend 
£8,945 to the Poplar Borougb Council for electric lighting worka, 
and £30,000 to the Stepney Council for similar purposes. The 
Parliamentary Committee submitted a report referring to the 
rejection from the Council's General Powers Bill of the clauses 
which proposed to au-horise tbe borough councils to wire premises 
and supply fittings. The Committee remarked that it was difficult 
to understand why Parliament should have taken up that attitude, 
having regard to the fact that 26 local authorities in the provinces 
had obtained similar powers in the sessions 1900—1902. The Com- 
mittee also drew attention to the Electric Lighting (London) Bill, 
the object of which is to make London areas of supply co-terminous 
with the boundaries of the metropolitan boroughs as fixed under the 
London Government Act, 1899. It was decided generally to approve 


the Bill, but to ask the Board of Trade to amend Clause 8 so as to 
afford protection with regard to price, supply of energy and fittings 
to existing consumers in areas to be transferred under the Bill. 


Manchester,—The recent reduction in the price of energy 
for power to 1d. per unit has been followed by numerous inquiries 
from prospective customers. The Electricity Committee is con- 
sidering the proposal for letting motors out on hire, aud has decided 
to secure rooms in some prominent position in the city for the 
exhibition of motors and lamps. 


Newquay.—The U.D.C. has decided to engage an expert 
to report fully on the question of electric lighting for the town ; the 
Council will obtain particulars from other towns where the electric 
light has been municipally adopted. * 

Newark.—The U.D.C. has been in correspondence with 
Mr. Vesey Brown, its electrical adviser, with a view to comparing 
the terms of the local electrical company with the Notts aud Derby 
Co. It has been decided to attend a conference of the directors of 
the Notts and Derby Co. 


Orrell.—The B. of T. has granted the U.D.O. a prov. 
order for electric lighting in the whole of the Council's district. 


Port Elizabeth, S.A.—It has been practically decided 
to raise a loan of 41,000,000 for supplying electric light for the 
streeta and for private light and power. 


St. Albans.—The U.C. having been in negotiation with 
the North Metropolitan Electrical Power Distribution Co., Ltd., 
with a view of the transfer of its powers, has, owing to the non- 
agreement of the parties, recommended the withdrawal from all 
further negotiations with that company. 


Shipley.— The U. D.C. has adopted electricity for light- 
ing five of the principal thoroughfares, at a capital cost of £400, in 
preferenoe to gas. 


Switzerland.—The Zeit. für Electrochemi publishes 
some particulars regarding electrica] developments in Switzerland. 
The total of 111,000 Kw. produced is divided as follows:— 
Hydraulic power, 97,600 kw. in public and 7,300 xw. in private 
installations; steam, 3,200 xw. in public and 200 Kw. in private 
installations; gas and petroleum, 2,700 kw. 63 per cent. is 
distributed for power and lighting, 13 per cent. is employed for 
traction purposes, and 24 per cent. for electro-chemical industry. 


Warrington.—Mr. F. A. Tulloch, M.I.C.E., has held 
an inquiry on behalf of the L.G.B. into an application of the Cor- 
poration for sanction to borrow £20,000 for extensions of plant 
which are found necessary at the borough electric lighting station. 


West Bromwich,—The T.C. has decided to apply to 
the L.G.B. for a loan of £9,000 for extensions to the generating 
plant at the electricity works to meet the demand for energy for 
the tramways. 


Whitworth.—A company for the supply of electricity 
to shops, clubs, and other public buildings in the Whitworth valley, 
is to be formed. 


ELECTRIC TRACTION NOTES. 


Ashton-under-Lyne. — The Corporation has entered 
into an agreement with the Manchester Corporation for the recon- 
struction of the borough tramways for electric traction. The old 
lines belong to the Manchester Carriage and Tramways Co., to 
whom compensation has to be paid by the Ashton Corporation. 
The amount of compensation is to be decided by Sir F. Bramwell. 


D 


It is expected that the transfer will be completed, and work begun . 


almost immediately. The lines extend from the borough boundary 
of Stalybridge through Ashton to the Snipe Inn, at Audenshaw, 
the terminus of the Manchester electric tramway. Borrowing 
powers to the extent of £50,000 have been obtained by Ashton for 
the work. 


Birkdale.—There are being built for service on the 
Birkdale electric tramways some single-deck cars much lighter than 
those now in use. The new car will be controlled by опе man—the 
driver—who will have charge of the gear, by which a gate 
at the front of the conveyance is opened and closed for the 
purpose of allowing passengers to get in or out. There will 
be no conductor or guard, and the passenger upon entering the 
car places his fare in a slot, so that it will be self-collecting. There 
is much speculation as to how the new idea will work. 

It bas been decided to at once proceed with the Trafalgar Road 
extension of the tramway system at Birkdale. The line will be laid 
from Weld Road to the Smedley Hydro., and it is hoped to have 
the new service opened by Whitsuntide. 


City and South London Railway.—The company’s 
appeal against the decision of Mr. Justice Wright assessing the 
compensation die to the authorities of St. Mary Woolnoth Church 
at £136,421, wes before the Appeal Court last week. Mr. Justice 
Wright’s judgiieat was affirmed, and the appeal dismiseed with 
costs. | TS 
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Bournemouth. — Representatives of the Bournemouth, 
Poole and Dorset and other Councils held conferences at Poole last 
Friday to consider tramways Bills now before Parliament affecting 
their districte. 

Trials were made on March 27th on the Richmond Hill and Poole 
Hill of the new Westinghouse brakes applied to the cars, in 
accordance with the requirements of the Board of Trade. Some days 
ago a deputation from the Corporation of Folkestone were taken 
over the Bournemouth Corporation tramways in the special car. 


Cleckheaton.—The B.E.T. Co. has applied to the 
B. of T. for the time limit for the completion of the works authorised 
by the Spen Valley Light Railways Order, 1901, to be extended 
from April 22nd to October 22nd, 1903. 


Dover.—During the past year the electric tramways 
receipts were £11,260; the surplus will be about £1,500. It is 
ргоро ей to extend the tramway system to the villages of Kearsnı y 
and River. 


Glasgow.—'The valuation for the ensuing year of the 
tramways undertaking of the Corporation by the Assessor of Rail- 
ways and Canals, amounts to £228,350 10s. 10d. 

Contracts have been placed by the T.C. for the further extension 
of the tramway system to Cambuslang and Paisley. 


Ilford.—The U.D.C. has accepted a five years’ tender 
at £582 per annum for advertising on the electric tramcars. This 
is sufficient to meet the repayments of capital and interest on the 
cost of the cars. 


London.— Last Saturday the Board of Trade inspected 
two extensions of the L.U. Tramways Co. in the Thames Valley, 
and these lines were to be opened yesterday. 

BaATTEBSEA.—The Highways Committee reported to the Council 
on Wednesday that the L.C.C. had sent a further letter with regard 
to their proposal that the overhead system of electric traction be 
adopted for the tramway in Nine Elms Lane. The Committee had 
replied stating the Borough Council adhered to their previous 
decision to strenuously oppose the overhead syst:m of electric 
traction. 

We referred briefly last week to the L.C.C. Embaokment tram- 
way scheme, and hoped that the proposal would receive a more 
intelligent reception this year. It certainly did meet with a better 
reception on Tuesday in the House of Commons, bat not all that 
was desired, for by a majority of one vote (134 and 133) the 
instruction to omit the clause No. 7 from the Bill wascarried. The 
matter will naturally come within the scope of the London 
Traffic Commission now sitting. 


Manchester.—On Wednesday (April 1st) the electric 
tramcars of the Manchester Corporation ran for the first time 
upon the Oldham Road, Ashton Old Road and Ashton New Road 
routes. : 


" Merthyr.—The extensions of plant at ёле Penydarren 
generating works of the Merthyr Electric Lighting and Traction 
Co., Ltd., have been completed, at a cost of some thousands of 
pounds. The new engine, a Browett-Lindley, is as powerful as the 
three old ones combined. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee on the 26th ult. a report from Mr. Le Rossignol, general 
manager, was considered. This covered the period from December 
16th, 1901, to March 25th, 1903. The receipts were put down as 
£174,822, the chief items being: — Traffic, £171,410; Lighting 
Committee, £3,100; advertisements on tickets, £100; renta, £120. 
The expenditure was stated at £154,684, the main items being :— 
Running costs, £89,338; maintenance of electricál equipment and 
track, £16,170; interest and redemption actually paid to date, 
£46,350 11s. 5d. ; leaving a balance vf £20,138 88. 7d. to pay interest 
and redemption accruing to March 25th, 1903 (estimated to amount 
to £12,339). According to this there was a balance left of £7,799 
for disposal, and upon this no agreement could be come to, and the 
matter was adjourned to the next meeting. One section proposed 
that it should be given to the rates, while another suggested that it 
should be put aside as a reserve fund. 


Peterborough.—The Newark section of the electric 
tramways was opened for traffic on Saturday. 


Sale.—The D.C. elections here are being vigorously con- 
tested upon the tramway question. Objection is taken by the rate- 
payers to the agreement concluded between the Council and the 
B.E.T. Co. for a system of tramways to be provided, at an estimated 
cost of £64,000. The opponents say that there is no urgent neces- 
sity for the tramways, but if there were the Manchester Corpora- 
tion should be arranged with instead of the company. 


Salfurd.—Some of the electric cars are being fitted 
experimentally by Messers. Milnes & Voss with  outer-deck 
coverings at a price of £76 each. The covers are not to extend 
over the entire deck surface of the cars. There will be room left 
at each end for three or four exposed seats. 


Spain.— Plans are being prepared in respect of a pro- 
jected electric railway between Роггіпо and Mondariz. The 
Westinghouse Co. is reported to be interested in the undertaking. 


Stockport.—Another accident, arising from the steep 
gradients in Stockport, happened on Saturday last. An early 
morning car was descending the hill from St. Peter's Square 


down Wellington Road, when che brake failed to act, and. 


the car collided with two vehicles, a lorry and a coal, cart. 


The driver of the latter was thrown under the wheels, and had his 
foot almost severed above tle ankle, and his thigh broken. The 
driver of the lorry received injuries hardly less serious. No tram 
passengers were injured. 


Wallasey.—The U.D.C. has decided to apply for a loan 
of £24,500 for electric tramway purposes. Of this £7,000 is in 
respect of capital over-expended, and £6,000 for additional cars. 


Whitefield,—Such excellent progress has been made by 
the Salford Electricity Department in the equipment of the White- 
field district for electric traction, that a service of cars will com- 
mence running between Salford and Whitefield through Prestwich 
to-day (Friday). 


Wolverhampton.—The publication in the ELECrRICAL 
Review last week of the chief features of Mr. C. E. Shawfield’s 
report on the working of the Lorain surface contact system of 
electric traction has aroused considerable iudignation amongst the 
advocates of that system. Our local correspondent informs us 
that the report was marked “private and confidential,” and 
it was evidently intended to withhold it from the public— 
indeed, it has not yet been published—until the Committee 
had had an opportunity of submitting the whole question to the 
Council ia a more favourable light. The publication, however, by 
the REviEW—aud by the E.cpress and Star, which quoted from the 
Review—has somewhat upset the intentions of a majority of the 
Committee. Aoother meeting of the Committee was held on 
Friday last week, at which it was intended to draw up a report fcr 
presentation to the Council on Tuesday this week, but the 
members were so divided that it was impossible to come to any 
decision, and the Committee broke up in confusion after a lengthy 
wrangle. One member of the Committee likened the meeting toa 
“bear garden." When Mr. Shawfield's report was presented to 
the Committee on Tuesday last week, it was to many of the 
membere quite а staggerer, especially to the chairman, Alderman 
C. T. Mander. The latter at once suggested that Mr. Wetmore, 
the representative of the Lorain Co., should be interviewed with 
respect to certain figures as to cost and working as pre- 
sented in Mr, Shawfeld's report. Very strong opposition 
was Offered to this course by several of the members, as well 
as by the town clerk, the legal adviser. It was then pointed 
out that in view of the possibility of arbitration at some future time 
it would be inadvisable to approach Mr. Wetmore. Notwith- 
standing this, however, Alderman Mander, when the Committee 
met again the following Friday, suggested that Mr. Wetmore, who 
was actually in the building, should be called into the committee 
room for the purpose of consultation. A dead set was made against 
the suggestion, which was finally defeated. Subsequently the 
Alderman produced figures which it was understood had been sup- 
plied by Mr. Wetmore, and these were considered in detail, with 
the result that the statements in Mr. Shawfield’s report were upheld 
in every particular. As bas been already stated, the Committee 
broke up in confusion, and when the Town Council assembled on 
Tuesday in this week there was no report from the Tramways Com- 
mittee to consider. A written statement from Alderman Mander 
was read, stating that the Committee were most anxious that 
the electrical engineer’s report should be in the hands of the 
Council at the earliest possible date. He asked that the Council 
and the public should reserve judgment until the engineer's report 
and balance-sheet were in his hands. It was entirely against the 
wish of the Committee to rush the matter in any way. He added 
that the year’s working would not be completed till April 17th, and 
there was no necessity for the Council to decide until a reasonable 
time after that date. The only reason why it was to have been 
brought up at that meeting was that he (Alder a. an Mander) was 
going abroad fer the benefit of his health for about a month, and 
he was anxious for the matter to be dtcided before leaving. 
What the next move of the Committee will be it is at present 
impossible to say; they are reluctant to go forward with the 
scheme, and they feel that they must suffer in prestige if they 
abandon it. One thing is quite certain, tbe more the ratepayers — 
who have to find the money—hear about it, the more indignant 
they are that, after the promises which were held out to them, 
there is no prospect of profits from the trams being realised. Неге, 
for instance, is what Alderman Mander predicted when he first 
introduced the matter to the Town Council on May 6th, 190: :— 

He stated that the extra expense for the Lorain system, as against overhead, 
would be £24,581, while it would mean £1,115 per year extra expenditure apart 
from ару question of additional cost; and 10 per cent. extra on the amount of 
electricity used. He estimated a profit of £4,500 in the first year, which should 
be good enough for Wolverhampton. Other tigures were given, as showing the 
possibilities of the tramway service, and in this connection, Alderman Mander 
stated that if the receipts equalled 8d. a car-mile—which, he added, was 
ridiculous—their receipts would be £36,000 a year; expenses, £32,000; and they 
would have a profit of £8,900. A shilling car-mile would give 420,000 profit. 
In closing, he declared the offer made was notone that should be thrown 
lightly away; it would bring“ Kudos" to Wolverhampton. 

At a luncheon given by the Alderman on the occasion of the 
formal opening of the tramways, he said :— 

It (the Lorain system) was merely a question of capital expenditure. So 
long as it paid expenses, and was not & burden upon the rates, he should be 
perfectly satisfied. It was a well-known axiom that if a tramway was earning 
16. per car-mile, a faster service could be run, and if Wolverbampton was earning 
15. od. per car-mile, they should certainly be increasing the service for the benefit 
of the public. 

At the same luncheon, Alderman Craddock (who had been acting 
as chairman of the Tramways Committee during Alderman 
Mander’s illness as the result of an accident) had stated : — 

They all hoped the Lorain system would be successful in Wolverhampton. . 
During June they carried no fewer than 360,704 passengers, ran 23,000 miles, and 
earned £1,737, which worked out at ls. 6d. per car-mile. They believed they 


had a splendid investment, and one which would be a souroe of profit to the 
towa. 
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Since then Alderman Craddock has stated that the results of the 
Lorain system of traction were more than satisfactory, and only 


f 


at a recent meeting of the Town Council he asserted that the profits 


would be euch as wculd eatisfy the people of Wolverhampton. After : 


there hop: fil and encouraging statements, the disillusionment ів 
all the greater, and the ratepayers naturally feel that, with the rates 
at 9a. 3d. in the £, and the prospects of the education rate increas- 
ing, it would be folly to increase the local burdens by continuing & 
system of ele: tric traction costing from £6,000 to £7,000 more than 
the overhead system—a sum which is equivalent to a rate of 5d. to 
6d. inthe £. It has leaked out that the gross profits on the working 
of the Lorain section of the tramways last year is about £3,000; 
but when from this are deducted the sums necessary for depreciation, 
interest and sinking fund, cost of the land for the car shed, and 
insurance, it will be obvious trat the profits must vanish. On the 
other hand, there has been & loss on the horse section of the tram- 
ways, amounting to about £3,000. Last year a loss of £697 
resulted on the working of the 12 months. A member of the Tram- 
Way Committee declared this week that when there was taken into 
consideration the loss to the town arising from its isolation from the 
outlying districts by reason of the introduction of the Lorain 
system, the loss which must have arisen during the two years that 
the Committee have been experimenting, the extra cost of the lines, 
and the additional cost of working and maintaining them, the total 
loss to the town must ba very heavy indeed—many thousands of 
pounds. It is also pointed out as a remarkable fact that notwith- 
standing the mavy deputations from other Corporations contem- 
plating the electrical equipment of their tramlines who have 
visited and inepected the Lorain system, in only one instance has 
that system been adopted. Another point which ought not to be 
loss sight of ів this, that during the past 12 months the lines have 
been carefully supervised by the Lorain staff, and tbat it is not 
known precisely how much the company may have spent on them. 
When that supervision is withdrawn it is not unreasonable to assume 
tbat the cost over the trolley system would prove to be very much 
more than Mr. Shaw field has estimated. 


TELEGRAPH AND TELEPHONE NOTES. 


The Emden—Borhum Cable.— The laying of the land- 
line and cable connection between Emden and Borkum, to join on 
to the shore end of the duplicate cable of the Deutsch-Atlantische 
Telegraphengesellschaft, was com menced at Emden on the 23rd ult. 


Hull Telephones.— The Telephones Committee has 
decided to proceed with the provision of municipal telephones. 
The tenders recommended for acceptance amount to £22,000. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED REPAIRED, 
Latakia-Cyprus ee oe ee ee ee ee June 20, 1600 ee ee 
Trinidad-Demerara No. .. i. - .. Aug. 27, 1980 . c 
Dominica-Martinique ee oe ee oe ee May 7, 1902 ee ee 


Bt. Lucia-Martinique .. as ea ee .. Мау 7, 1902 . и 
Guadeloupe-Martinique ог ез oe .. Мау 7, 1902 P 
Bt. Lucia-St. Vincent .. "A T .. Nov. 18, 1902 .. в 


Martinique-Puerto Plata  .. T .. July 10, 1902 
Guantanamo-Mole St. Nichola T . Aug. 4, 1902. Ри 
Cayenne-Pinheiros ee ee ee eo ee Aug. 18, 1902 ee ео 
Reissi-Issa-Reissi-Yemani .. ss Ya .. Oct. 22, 1902 


Bt. Jacques-Haiiphong . 


.. Jan. 8, 1908 .. Marci 
Jamaica-Colon .. Е а 31 


Paramaribo- Cayenne . Feb. 28, 1903 | | 
Trinidad-Demerara No. 2 .. Feb. 27, 19083 . March 19 
Zanzibar-Mombassa .. .. March 7, 1903 ., ER 


Myitta-Kanburi.. — .. — .. .. March 16, 1608 .. 


LANDLINES :— | 
Route to Tientsin and Taku ría Helampo .. June 18, 1900 Хе 
Communication with Honduras-Central America Feb. 26, 1903 M 


Wireless Telegraphy.—The 7%mes of March 30th con- 
tained ita first “ Marconigraph " item of news from New York, the 
message consisting of 168 words. The 7'mcs in its leading columns 
said that the message marks !he establishment for the first time of 
a regular commercial transmission of news by the Marconi Co.“ 
Some of the other pape s have since commented upon the stoppage 
of the Marconigraph service after the first day's supply to the Ties. 
The official explanation is that there is something the matter with 
the Cape Breton alternator, but the breakdown is only temporary. 
Meanwhile the Tines avails itself of the much abused cable. 

Monday's Australian mail brought а report from the telegrapbic 
experts of the Commonwealth Government on certain experiments 


in tho Marconi system « f wireless telegraphy which they have been 


carrying on since Christmas. Messages were successfully trans- 
mitted over sea for a distance of 50 miles; but inasmuch as “ words 
cannot be dispatched nearly as quickly by the new system as by a 
cable or land line service,” it is contended that the former cannot 
yet be regarded ав а competitor of the latter. The committee of 
experts, therefore, report that it would be inadvisable to establish 
wireless communication between Australia and Tasmania at present. 
Mr. R. T. 8cott, the permanent head of the Commonwealth Tel - 
graphic Department, is credited with the observation :—“ We do 
not want to lead the world in this matter. We can afford to wait 
until some of the European nations have tested the new system 
practically.” —The Times. | 

In the House of Commons on 27th ult. Sir John Leng asked the 


Post master General whether, in view of the fact that the Admiralty . 


bad come to an arrangement for the adoption of Marconi's system 
of wireless telegraphy, he would state what hindrance itherc is, if 


any, to the Telegraph Department giving the same facilities for 
transmitting Marconigrams over the public wires as are given to the 
cable companies. Mr. A. Chamberlain, in reply, said if he was 
satisfied that the company were in а position to deal satisfactorily 
with the busir ess he was, subject to certain conditions, prepared to 
give them the necessary facilities for the transmission of telegrams 
over the public wires. He was in communication with the company 
and with other departments on the subject. 


The Italian Senate on March 30th approved the Bill for the con- 


struction of a powerful radiographic station on the Marconi system. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.— April 17th. Free wiring and motors 


for the U. D. C. See Official Notices to-day. a 
Austria. — May lst. The Laa-am-Thsya (Lower 


Austria) Communal Council wants offers fcr the establishment of a 
central power station for the production of eaergy and lighting by 
gas or electricity. 


Bath.—April 20th. One 500-Kw. steam dynamo, 200- 
Kw. balancer, water-tube boiler, &c. See Official Notices to-day. 


Batley.—April 18th. Eight electrical cars. See “ Official 
Notioes March 27th. an 


Bedfurd.— April 20th. Ore water-tube boiler for the 
electricity works. See Official Notices tc-day. 


Belfast.— April 10tu. Water- tube boiler with ruper- 
heater and mechanical ttoker, and superheater for Lancashire boiler. 
Bee “ Official Notices " March 20th. : 


Belgium.—April 11th. Tenders for the Municipal 


Authorities of Liége, for the installation of a.complete electric 
lighting plant at the Theatre Royal, Liége. Tenders to L'Annexe 
de l'Hotel de Ville, Liège, whence full particulars may be obtained 
for 30 francs. 


Bridlington. — April 21st. Two 100-kw. steam 
dynamos, booster, crane, Lancasbire boilers, battery, switchboard, 
mains, piping, street lamps, &c., for the electric lighting scheme 
Bee Official Notices March 27th. ; 


Bristol.— April 81h. Pumps, exciters, motore, pipework, 
coal conveyor and lamp standards. See “ Official Notices " March 
20th. | 


Cairo (Egypt).— May 12th. The Contract Journal 
announces that the Egyptian Government is inviting tenders for an 
installation for tbe transmission of power for public and private 
purposes at Gbiza and Jhczira. The tender must contain a detailed 


description of the installation proposed, and must contain tbe follow- . 


ing particulars: (1) system of current tension (primary ard 
secondary); (2) guaranteed limit of variatiors of tension at а 
given point and a guarantecd limit of loss of tensicn at the farthest 
peint; (3) origin and system of machinery and apparatus; (4) 
system of laying lines, type, height, and distance of poles, model 
of installation; (5) charges proposed for public and private 
consumers. Tenderers are aeked to conform as near as possible to 
the specification, and to point out where their tenders differ from 
the same. Specification and plans may be obtained from the Public 
Works Department, Cairo, on payment of 20 piastres. A deposit of 
£250 is required. Tenders are to be submitted to that department 
by May 12th, and offers are to remain open until July 1st. 


Darlington.—April 18th. Overbead equipment, switch- 
board extension, booster and battery, for the Corporation light rail- 
ways. See “ Official Notices " Marcb 27th. 


Denmark.—April 7th. The Lighting Department of 
the Copenhagen Corporation; в 30-ton electric travelling crane for 
the Gothersgade central electricity station. Particulars may be 
cbtained for £1 2з. 3d. from, and tenders are to be sent to, the 
Kjobenhaons Belysningsvesen Vestre Boulevard, Copenhagen. 


Devonport.—April 7th. Twelve months’ supply of 
stores for the electricity department. 


Eccles. April 18th. Lancashire boiler, engine, alter- 
nator and other plant; also free wiring. See two '' Official Notices 
March 27th. | 


Edinburgh.—April 6th and 13th. Carbons, also pave- 
ment and road-box frames and covers, &c. See Official Notices“ 
March 20th. EL e 


Faversham.—April 27th. Two 80.-B. K. P. oil engines, 


battery, switchboard, and mains. See Official Notices" to-day. 


Finchley.—Apri] 11th. Piping, switchboard, boosters, 


&c. See Official Notiees March 20th. 
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France.—April 7th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 7th for the 
supply of 12 lots of magnetic apparatus, and 28 lots of telephone 
transmitters and receivers. Particulars may be obtained from, and 
tenders аге to be sent to, Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, Rue de Grenelle, 103, Paris. 


Glasgow. — April 3rd. The  May-Oatway Fire 
Appliances, Ltd., are inviting tenders for some installations of their 
fire alarms in Glasgow. See Official Notices" March 27th. 


Glasgow.—April 7th. 
induction motors (700 н.р. each) for the electricity department. 
See “ Official Notices Маг: 27th. 


Hackney.—April 30th. Ferranti switchboard extensions, 
&c., piping and valves, and meters for the Council. See Official 
Notices "to-day. ° 


Huddersfield.—April 16th. ^ Uniform clothing for 
inspectors, motormen and conductors for the Tramways Committee. 
See “Official Notices” March 27th. 


Ipswich.—April 27th. Piping, pumps, &c., for the 
electricity scheme. See “ Official Notices” March 27th. The 
time for sending in tenders has been extended from April 20th to 
27th. 


Islington.— April 21st. Mains (solid) extensions and 
supply meters. See Official Notices ” to-day. 


Italy.— April 9th. Italian Navy; electrical cables and 
wire of a total value of 300,000 lire (about £12,000), to be delivered 
to the Royal Arsenals at Spezia, Naples, Venice and Taranto. 


Kettering.— May Ist. Boilers, engines, dynamos, bat- 
tery, switchboard, lamps, mains, &c., for electric lighting installa- 
tion. See Official Notices to-day. 


Leek.—April 3rd. Two gas engines, two 60-Kw. 
dynamos, cooling tanks, pipes, &c.; stoneware casings, cable work, 
&c. Вее "Official Notices " March 13th. 


Lowestoft.—April 8th. Dry-back boiler and super- 
heater, pump and accessories; piping, &c.; condenser, pumps and 
cooling tower; 5C0-kw. steam dynamo, &c.; switchboard. Bee 
* Official Notices " March 13th. 


Maidenhead.—April 21st. One 200-kw. steam dynamo, 
and one water-tube boiler. Без Official Notices" March 27th. 


Manchester.—April 16th. Direct current motors for 
the Electricity Committee. See Official Notices” March 27th. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Trafford Park.—April 10th. The Trafford Power and 
Light Supply (1902), Ltd., wants tenders for a traction switchboard 
and acceasories. See “ Official Notices " March 27th. 


Wakefield.— April 18th. Boiler, condenter, und other 
details See Official Notices“ to-day. 


Walthamstow.— April 4th. Free wiring. See “ Official 
Notices March 13th. 


Wimbledon.—April 6th.  500-Kw. steam alternator, 
water-tube boiler, economiser, feed pump and pipework, and one 
steel or brick chimney shaft. See Official Notices" March 20th. 


CLOSED. 


Bedford.—The T.C. has accepted the tender of Messrs. 


W. H. Allen & Sons, for the supply of a steam alternator to the 
electricity works at £3,070. 


Belgium.—The National Co. of Vicinal Railways in 
Brussels last week opened tenders for the constru:tion and equip- 
ment of the electrical local railway between Nivelles, Virginal aod 
Braine l'Alleud. The following are the tenders received :—La 
Société Westinghouse, Paris, 262,800 fr.; the laternational 
d'Electricité, Liége, 375,000 fr.; Messrs. Brown, Boveri & Co., 
Baden, 383,000 fr.; La Bociété Electricité et Hydraulique, Brussels, 
390,000 fr.; the Union C»., Berlin, 398,000 fr. ; Siemens & Halske, 
454,312 fr.; Schuckert, Nuremberg,i486,000 fr.; and the Helios Co., 
of Cologne, 600,000 fr. ў 


Brighton.—The Lighting Committee of the T.C. has 
accepted the tender of the Zurich Iucandescent Limp Co. for the 
supply for the ensuing year of lamps for street ligutiug at the 
following prices: —115 volts, 8-с.р., 18. each; 16-с.р., 1s. each; 230 
volts, 8-c.P., 18. each; 16-c P. 1&, each. The tender of the Wheeler 
Condenser and Engineering Co. has also been accepted for improve- 
ments to the cooling tov ors 8% tbe electri:ity works at £522. 


Three 6,500-volt three-phase 


Honley.—In our note of last week it should have been 
stated that the Bastian Meter Co. has also received a contract from 
the Council for a large proportion (90) of the meters required. 


Hull.—The T.C. has accepted the tender of the British 
Westinghouse Electric and Manufacturing Co., Ltd., for the supply 
of 15 tramcars with trucks made by the J. G. Brill Co., of Pnila- 
delphia. 


Liverpoo].—The Corporation Electric Power and Light- 
ing Committee has accepted the tender of Callender's Cable and Con- 
struction Co, Ltd., for underground mains and accessories for a 
period of two years. 


London.—Mr. A. H. Wood, of Victoria Street, S.W., 
has secured the contract for changing over the fittings, &^, and the 
complete re-wiring in steel tubing for 350 lamps, and two arcs, at 
St. George's Baths, Buckingham Palace Road, S. W. 


London.—The Fire Brigade Committee of the London 
County Council have received the following tenders for wiring, 
fittings and electric bells at the new Mile End station : — 


W.H.Johnson (accepted) . £229 13 6 
L. Sunderland & Co. ИР 281 10 0 
O. Clark & Co. T - FN T y .. 29915 0 
F. J. Coleby & Co i oe ©» "S . 305 0 0 
Drake & Gorham  .. T А ss "T 3:8 10 0 
National Electric Wiring Co.  .. vs 2 .. 325 10 0 
F. A. Glover & Co s T vs vs .. 830 0 0 
Jackson Bros. . ST T ii £x js .. 84 8 0 


Perth.—The British Electric Plant Co. has received 
from the Town Council, the contract for extension plaut required at 
the electricity works, comprising a 450-н P. Willans engine and 
B.E.P. compound dynamo. 


Rotherham.—The T.C. has accepted the tender of 
Messrs. Dick, Kerr & Co., for 15 double-deck cars at £5^0 eacb. 


Shipley.—The U.D.C. has accepted the tender of the 
Tudor Accumulator Co., Ltd., for a battery at the electricity works 
at £1,865. 


Sydney (N.S.W.).—The Council on the advice of 
Messrs. Preece & Cardew, has accepted the tender of W. T. 
Henley’s Telegraph Works Co., for electric lighting cables, pipes 
and troughing (sections A, B and C) at £39,949 The steel work 
structure for the electric lighting station at Pyrmont has been ordered 
from Messrs. R. L. Scrutton & Co., at £10,499. 


Wallasey.—The tender of Messrs. Dick, Kerr & Co. has 
been accepted by the Tramways Committee of the U.D.C. for the 
sipply of five tramcars at £589 each. 


Wimbledon.—The contract for a year’s supply of 
maximum demand indicators has been placed with the Schattner 
Electricity Meter Co., Ltd. 

The Electrical Co., Ltd., has obtained the contract for electricity 
meters for the Wimbledon U.D.C., this being the third year in 
succession in which the contract for meters has been placed with 
this company, making in all a total of over 1,000 meters. The 
company has also obtained an order from Messrs J. P. Bruaner 
and Co., of Liverpool, for 200 direct current meters of its R. 4 type 
for shipment to South Africa. 


FORTHCOMING EVENTS. 


Friday, April 3rd.—At 9 pm. Royal Iostitution. 


Lord Rayleigh 
on Drops and Surface Tension.” 


At 7 p.m. Junior Institution of Engineers. Westminster 
Palace Hotel. “Evaporative Trials of one of the 
Water-tube Boilers for the Chilian Ironclad Libertad,” 
by Н. E. Yarrow; “Greasy Condensation Water as 
Boiler Feed," by W. Paterson. 


At 8 p.m. Electro-Harmonic Smoking Concert, Holborn 
Restaurant. Last of the season. The programme 
appears among our advertisements to-day. 


Saturday, April 4th.—At 3 p.m. Royal Institution. Lord Rayleigh 
on Light: Its Origin and Nature.“ (Lecture VI.) 


At 3.15 p. m. I. E. E. (Students' Section) Visit to Ieling 
ton Electric Lighting Station, Eden Grove, Holloway. 


Monday, Apr. 6th.—4At 7.30 p.m. Society of Engineers. Road 
Maintenance and Administration," by Robert J. 
Thomas, M.Inst.C.E. 


Tuesday, April 7th. —I.E.E. (Manchester). Comparison between 
Steam and Electrically-driven Auxiliary Plants in 
Central Stations," by C. D. Taite and R. S. Downe. 


"mA CR T m 


Wilcox water-tube boilers, and two Lancashire boilers. 
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TUNBRIDGE WELLS REVISITED. 


Souk time ago, thanks to the courtesy of Mr. Horace Boot. 
the borough electrical engineer, we had the pleasure of a visit 
to the Electricity Works of Tunbridge Welle. 
published a description of these works in 1895, considerable 
alterations and extensions have been carried out, on four 
different occasions; & short account of the station as it now 
appears may, therefore, be of interest. 
on a later page, it will be seen that the buildings comprise 
engine and boiler rooms side by side, workshops, stores, and 
coal bunkers ; in addition there are the general and engi- 
neer's offices and test rooms, &c., in an adjoining building, 
and a cooling tower, while an economiser, new main flue, 
and chimney shaft are being erected at the north-east end of 
the station. 
alongside the boiler house, so that the coal can be discharged 
direct from the trucks upon the stoking floor; about 300 
tons of coal can be stored. 


Since we 


From the plan given 


A siding from the S.E. and C. Railway runs 


The steam-raising plant consists of five Babcock and 
The 


former are capable of evaporating 4,500 lbs. of water each 
per hour; they are fitted with superheaters, and are stoked 
by hand. 


Unfortunately, the water supply at Tunbridge Wells is of 


a character extremely difficult to deal with, especially in water- 
(пре boilers. It has a permanent hardness, due to the presence 
wf more than 25 grains of calcium sulphate per gallon, 


forming an exceedingly hard scale in the tubes, and frequently 
lading to their being overheated. Strenuous efforts were 
made by Mr. Boot to overcome the difficulty; water was 
tried from a well sunk in the boiler house, from the town 
Not a 
angle one of the original tubes still remains in use, though 


mains, and from other sources, but without success. 


the station has only been in existence eight years. Special 
means had to be devised to clean the tubes and to test them 


400-kw. FERRANTI-WILLAN3 STEAM ALTERNATOR. 


individually; for the latter purpose the engineer made 
a Neat arrangement of plugs, by the aid of which any 
Ше could be subjected. to a water-pressure test, up 


1o 800 Ibs. per sq. in., with a minimum expenditure 
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of time and labour. But prevention of scale is, of course, 
preferable to its removal, and it was decided to adopt 
condensing plant, with a view to using the hot well 
water for boiler feed, besides reducing the coal consumption 
and abolishing the atmospheric vibration due to the exhaust, 
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which had caused complaints. It was also resolved to carry 
out extensions with Lancashire boilers, The two which have 
been installed are each capable of evaporating 9,500 lbs. of 
water per hour, These were supplied and fixed by Messrs. 
Tinkers, Ltd.; they are 80 ft. long x 8 ft. 6 in. in diameter, 
and were built for a pressure of 200 lbs. per sq. in., but 
work at 165 lbs. The furnaces are fitted with staggered 
fire bars, which are well spoken of ; air is admitted beyond 
the bridge to prevent smoke. Each boiler is provided with 
a superheater, made by Messrs, John Musgrave & Son, fixed 
in the down-take from the flues at the rear of the boiler. 
All the boilers are equipped with Hopkinson valves and. 
fittings, duplicate feed mains, alarms, &c. Each of the 
Lancashire boilers is fitted with a divided trough running 
round the boiler in the steam space; the. 
feed water is fed into this, and traverses 
it from end to end, returning over the 
same path at a higher level before 
entering the main body of water. The 
quantity of sediment deposited in this 
trough by the water (which becomes 
heated to the temperature of the steam) 
is almost incredible; of course, it is much 
better to deposit the mud in the 
trough, whence it can easily be removed, 
than to allow it to settle on the plates. 

A small steam pump is used to raise 
water from the well to a tank over the 
railway siding, capable of holding 5,000 
gallons. 

The flue gases are at present led 
into a chimney shaft 100 ft. high, bat 
the flue has been extended in the 
opposite direction, and will be joined to 
the new chimney when it is finished. 
The latter is being built on foundations 
32 ft. syuare by the Alphons Custodis Co., and will be 180 ft. 
high, with an internal diameter of &-ft.3 in. The new 
economiser will be situated as shown in the drawings on a later 


page; there is also an existing Green economiser of 128 tubes. 
F 
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The condensing plant is capable of dealing with 2,500 H. P., 
or 75,000 lbs. of steam per hour; it was supplied by the 
Klein Engineering Co., and consists of a cooling tower, 
surface condenser, Edwards air pump, and circulating pumps 
driven by vertical EE 
compound engines. 
The condenser, 
pumps and engines 
were made by 
Messrs. Cole, Mar- 
chent & Morley, of 
Bradford. 

There are also 
two Worthington 
feed pumps of 3, 500 
gallons per hour 
each, and a Weir 
pump of 5,000 
gallons capacity. 
Special means are 
taken to free the 
condensed water of 
oil. The whole of 
thecondensed steam 
passes through a 
Galloway grease 
separator of large 
size, fitted with eight 
perforated Ба ей | 
plates, by which ce С, 
almost all of the oil == : 
is removed; after 
this the steam is 
condensed, but be- 
fore it is returned to the boilers the water is passed through 
an Edmiston water filter. So well is the water cleaned, that 
no trouble is experienced due to oil in the boilers. 

The cooling tower is built of wood, over a storage tank 
of 180,000 gallons capacity, and is over 76 ft. in height. 
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During the day condensing water is derived from the tank, 
and only when the heavy load comes on is the water pumped 
over the tower. "The make-up water for the tank is obtained 
from the well mentioned above. 


The main steam pipe is of steel, 12 in. in diameter, and 
runs along inside the boiler house. The superheaters are pro- 


vided with bye-passes. All the steam range is drained to a 


single Geipel steam trap, which discharges the water into 
the hot well. 

The coal used at 
present is Welsh 
(Cwmaman), 
which costs 24s. 6d. 
per ton delivered 
in trucks; of this 
price, no less than 
128. 4d. is retained 
by the  reilway 
companies ! 

The engine room 
is lighted from a 
lantern roof, and is 
traversed by a 5- 
ton travelling crane, 
made by Messrs. 
Appleby Bros. The 
generating plant 
installed іп the 
earlier days is shown 
in one of our 
views; it consists 
of three 100-Kw. 
alternators, driven 
by three - crank 
compound engines, 


Jonnson & PuHiLLIPS-WiLLANS GENERATING PLANT. and one 55 - KW. 


(day load) alter- 

nator coupled to a 
two-crank compound engine; in each case the alternator is 
of the Kapp rotating field type, built by Messrs. Johnson 
and Phillips, with the exciter mounted on the end of the 
shaft, and the engine is, of Messrs, Willans & Rodinson's 
make. 


4 


— 
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FERRANTI SWITCHBOARD. 


In the original station a ring steam main was used, of 
which part is shown in the figure; when extensions 
were carried out the ring system was abandoned. In 
front of the old generators is the switchboard, made by 
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Messrs. Crompton & Co., Ltd., with 13 panels, of which 
eight are allotted to sub-station feeders, while most of the 


CONDENSING PLANT, 


remainder are now disused. There are also two Ferranti 

rectifiers, which were put down so longfago as 1895, and have 

always worked well. x 
The newer plant 


consists of two large кс. 


— ____ 


generating seta, and 
a switchboard, of 
which we give illus- 
trations. The 
Ferranti steam 
alternator was put 
down in 1897; it 
is rated at 500 
KW. output, and 
runs at 202 
revolutions per 
minute. | 

The engine is of 
the vertical com- 
pound type, and 
is one of Messrs. 
Ferranti’s earliest 
productions ; it is 
provided with 
forced lubrication, 
oil filters, &c. The 
governor is driven 
by ropes. The valve 
gear was originally 
of the trip type, but 
this was altered to 
the makers’ patent 
cam gear, which has run for several years and gives 
great satisfaction. A simple arrangement has been 
devised by Mr. Boot to enable the engine to be 
shut down instantly in case of accident or runaway. 
The alternator is of the copper type, and is mounted 
between the high and low-pressure engines. - 

The other akernator is of similar make and type, 
but is rated at 450 kw., at 292  revolutions per 
minute. It is coupled to a Willans three-crank com- 
pound engine, fitted with automatic expansion gear. In 
both cases the exciter із of Messrs. Thos. Parker's 
manufacture, and is driven from the alternator shaft by 
ro 


2 
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pes. 
The switchboard is of the standard Ferranti 800-ampere 
type, with 10 panels, of which six are in use for the 
generators. Тһе usual excitation regulating gear ів 
provided, and tliree synchronising sets. The main bus-bar 
is divided, with an inter-connector switch to join the 
two parts when required; the “ outer” bus-bar is, as usual, 
earthed. The connecting cables are laid in a covered 
trench on one side of the engine room. 

A small two-panel Ferranti board is also provided, and 
has been very useful for testing, &c. 


The workshop is equipped with a power drill, lathe, &c., 
driven by a Langdon-Davies motor. 

The supply is carried on through 21 underground sub- 
stations, in which thegenerated pressure of 2,200 volte is trans- 
formed down to 220 volts. At this pressure the current is 
fed into the distributing network, which is sub-divided 
into districts connected with each other by means of junction 
boxes, 

The latter are fitted with fuses of very small capacity, and 
are fixed at points carefully chosen, so that the current 
passing through them shall be à minimum ; these points are 
determined by the indications of meters, which are fixed in 
various places, and show the general trend of the current. 
The advantage of this system is that, while the pressure is 
thus approximately equalised, a bad short in any district 
will result in the blowing of these fuses, isolating the 
faulty area from the adjoining districts. All the 
junction boxes are made to Mr. Boot’s designs, at a 


| remarkably low cost. 


The principal sub-station contains three transformers 
made by the British Electric Transformer Manufactur- 
ing Co., of 50 Kw. each. Four high-pressure cables 
enter, and four leave, each sub-station, and a plug- 
board provides means for connecting any feeder with 
any circuit. The low-pressure distributors are also 
connected with plug switchboards; there are 10 of 
these mains, all of which come into one large 

| terminal box filled 

up with bitumen, 
— in which they are 

piu eese . Split up. The sub- 


- stations are remark- 
d ably compact, 
і though due саге 
| has been taken to 
/ ensure safety to the 


staff. In each sub- 
station a drawing 
of the connections 
and a map of the 
adjoining district. 

¥ gether with fall in- 
| structions as to the 
disconnections  re- 
f quired in order to 
\ lay off any par- 
Ё ticular cable. 

The cables were 
supplied by the 
British — Insulated 
Wire Co, Ltd, 
with paper insula- 
tion, and Callender’s 


PLAN or WOBES. Cable and  Con- 


struction Co., Ltd., 

with jute insulation, 

all concentric, lead-covered and armoured ; over sixty miles 
have been laid in all, the supply area being extremely open 


TINKER LANCASHIRE BOILERS. 
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and extended. All the eub-stations and cables were put in bß with 64,000 lamps, and the number is rapidly increasing. 
‘the Corporation’s own staff. The price charged is 6d. per unit for the first hour's use of 

For street lighting | the maximum de- 
thereare82arc lamps, | | ; | mand, and 3d. after- 

@ 


wards; the average 
price obtained is 4°5d. 
per unit. For motive 
power 3d. per unit is 
charged. The aver- 
age price obtained 
for public lighting 
last year was only 
1]d. per unit, which 
is obviously below 


25 of which are of the BOILER House 
Gilbert Arc Lamp 
Co.'s make, and the 
rest of the Brockie- 
Pelltype ; theseare re- 
placed by glow lamps 
at midnight by means 
of time switches. 
For lighting side 
‘streets 220 glow 


— — УХ 
EXISTING WALL. 


lamps are in use; | SECTIONAL ELEVATION OF ECOXOMISER. cost price; it is a 
these are of 16 C. P., | pity that the elec- 
at 110 volts, two in 22772 tricity department 
series in each lamp- e Е should thus be 
post. The charge a oe «e mulcted, for the 
for street lighting is KS S benefit of the street 
the same as was ; | lighting authority. 
formerly paid for gas 4 ik « N G The total capital 
lighting. A special | | | 3 S W 7007 Yj М Е: outlay since the com- 
fitting has been sonsa nouet J i) IN 1 + Ань | mencement of the 
devised by Mr. Boot : NU наю d. undertaking has 
for the street lamps, 1 | у amounted to about 
of which we give a | — £80,000 ; the amount 
view; this consists au SS — uw! Ў y paid in interest and 
of a casting tapered r = мат nup ! TII di P sinking fund up to 
to drop into the top ZA DDr , р eee ENSS > — i December last was 
of the lamp standard, | 55% 8 E13, 254, which, de- 
and containing a fuse id ducted from the total 
and a tumbler switch, SEcTIONAL PLAN OF NEw EcoxoMISER AND SHAFT. gross profit of 
the latter having £19,262, left a 
8 trigger projecting to the exterior. net surplus of £6,154. Of this sum £2,750 was paid 
Consumers are supplied mainly through Aron and towards reduction of the rates in 1898—1900. 

Westinghouse meters. A neat fuse and terminal box, In conclusion, we must express our indebtedness to the 


specially notable for its accessibility and simplicity, has 


Влвсоск & WiLcox BOILERS. 


Street Lamp FITTING. 


been designed by the borough electrical engineer, and is consulting and resident engineer, Mr. Horace, Boot, for his 
illustrated herewith. There are at present 780 consumers, Кіпа assistance in the preparation of this article. 


— 
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THE TELESCRIPTOR SYNDICATE. 


Mr. Justice BuckLEY on the 31st ult. delivered judg- 
ment in the case of the winding up of the Telescriptor 
Syndicate. From the full report which appears in the Times 
of the 1st inst., it will be scen that this judgment gives а full 
and impartial account of the affairs of the syndicate, and into 
the record of these affairs are woven many words of wisdom as 
to the responsibility of directors and the necessity of 
maintaining such an attitude of independence as shall 
ensure à proper conduct of affairs. The directors concerned 
(Mr. Roger Wallace, Mr. Hoffmann, Sir Joseph Lawrence, 
Mr. Hayes Fisher, and the late Dr. Hopkinson) were all 
well-known men, and were also in the main not unversed in 
directorial experience. | 

Relying on the comparatively private nature of the com- 
pany, and being prepared to undertake that the creditors 
should not suffer loss, they were unable to see that the ques- 
tion of winding-up was a matter of any public interest. But 
Mr. Justice Buckley's long experience of company law and 
companies’ affairs had produced a watchful attitude, and 
he called for further investigation, which showed that 
many transfers of shares from the original holders had been 
made so that the rights of contributories needed to be con- 
sidered as well as the rights of creditors. We should have 
preferred that Mr. Justice Buckley's remarks had been 
prompted by some other than an electrica! company's affairs, 
and that the directors had been less well known in electrical, 
political and legal circles, but it is, nevertheless, desirable 
that a high standard of conduct should be called for, and that 
more care should be exercised in the methods of exploiting 
new ventures by limited liability. We are bound to admit 
that we now know more of the affairs of the Telescriptor 
Syndicate than we do of the telescriptor itself. Surely, 
before such an invention is submitted for general investment 
its principles should be submitted for expert opinion, and 
its prospects considered by impartial judges. It is now 
assumed, for purposes of winding up, that there is a 
value of £10,000 in the patente. It may be asked what 
value i8 to be placed on this estimate in view of the 
obviously mistaken original estimate, and the evidence now 
given of the lack of responsibility felt by the directors 
themselves and the dual capacity in which they have been 
found to act ? 


MODERN TENDENCIES IN THE UTILISA- 
TION OF POWER“ 


By J. J. FLATHER. 


Ir has been stated that to the construction and perfection of her 
machinery, more than to any other cause, may be ascribed the 
present commercial supremacy of the United States. 

Be that as it may, the economical production of her manufactures, 
and the convenient adaptations of time and labour-saving devices 
in all the various lines of constructional work, have certainly 
exerted a wonderful influence in the upbuilding of ber industries. 

Specialisation in the manufacture of machine tools and labour- 
saving devices has followed closely the segregation of processes in 
other lines of industry, and thus there has been created a multi- 
tude of special machines, each designed to perform some single 
and often very simple operation. 

Among other significant features the present tendency in the 
development and use of this class of machinery is marked by the 
adaptation of compressed air, and the application of electric power 
to machine driving. In the use of compressed air, the facility of 
adaptation to various requirements which are in many cases addi- 
tional to the supply of motive power, is a valuable feature peculiar 
to this system, and one which is susceptible of extension along 
many lines. 

The labour cost ia most machine shops aad other works is so 
much greater than the cost of power, that any expedient by which 
the labour cost may besppreciably reduced is justified, even though 
the efficiency of the agent itself be low. Whenever new methods 
or agencies cause an increased production with a given outlay for 
labour, we shall find these methods superseding the old, even 
though the cost of the power required be greater than before. The 
saving of power is a consideration secondary to the advantages and 
economical output obtained by its use. 


C-* Address of the chairman of Section D, Engineering and 
Mechanical Science, and Vice-President of the American Associa- 
tion for the, Advancement of Sience. Read at the Washington 
meeting, December 29th, 1902. 
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While economy in the use of power should therefore be secondary 
to increased output, yet careful attention to details will often 
greatly reduce the useless waste of power. 

Engineers have recognised for some time past that there is a 
very great percentage of loss due to shaft friction, which, in rail- 
road and other shops where the buildings are more or less scattered, 
may ba as great as 75 per cent. of the total power used. In two 
cases known to the speaker, these losses are 80 and 93 per cent. 
respectively. In the ordinary machine shop this loss will probably 
average from 40 to 50 per cent. No matter how well a long line of 


. shafting may have been erected, it soon loses its alignment and the 


power necessary to rotate it is increased. 

In machine shops with a line of main shafiing running down the 
centre of a room, connected by short belts with innumerable 
countershafts on either side, often by more than one belt, and, as 
frequently happens, also connected to one or more auxiliary shafts 
which drive other countershafts, we can see why the power 
required to drive this shafting shouli ba so large. There is no 
doubt, however, that a large percentage of the power now spent in 
overcoming the friction of shafting in ordinary practice couli be 
made available for useful work if much of the present cumbrous 
lines of shafting were removed. 

Manufacturers are realising the loss of power which ensues from 
the present system of transmiesion, and we find a general tendency 
to introduce different methods by which a part of this loss will be 
obviated. Among these are the introduction of hollow and ligbter 
shaf.ing, higher speeds and lighter pulleys, roller bearings in shaft 
hangers, and the total or partial elimination of the shafting. 

Independent motors are often employed to drive sections of 
sbafting and isolated machines, and among these we бод steam and 
gas engines, electric motors, compressed air and hydraulic motors, 
although the latter have not been used for this purpose to any 
appreciable extent. ; 

In the choice of motors, until quite recently the steam engine has 
heretofore been used, especially where the units ate relatively large. 
An interesting example of this is noted in the sugar refinery of 
Claus Spreckles, in Philadelphia, in which there are some 90 West- 
inghouse engines about the works, many of them being of 75 and 
100 н.р. each; others are of 5 and 10 н.р, only. А similar sub- 
divided power plant involving 42 engines was erected several 
years ago at the print works of the Dunnell Co, Pawtucket, R.I. 

It was only a comparatively few years ago when several large and 
economical Corliss engines were replaced at the Baldwin Locomo- 
tive Works by & greater number of small, simple-expansion engines, 
which actually required about 15 per cent. more steam per horse- 
power-hour than the Corliss engines. This loss, however, was only 
apparent, for by increasirg the number of units and locating them 
at convenient centres of distribution much of the shafting and belting 
could be dispensed with and an actual saving was obtained. Later, 
these simple engines were replaced by a number of compounds, 
some 18 bsing in service; subsequent tests on these showed a 
saving of 36 per cent. over that obtained by the use uf the simple 
engines. 

More recently, however, the electric motor has superseded the 
steam engine for this work, as its economy and convenience over 
the latter are now thoroughly recognised. 

The statistics of American manufacturing compiled by Mr. T. C. 
Martin for the United States Census Office, show that at the time 
of the last census, in 1900, electric power was less than 5 per cent. 
of all that was in use in such plants, or about 500,000 н.р. out of a 
total of 11,000,000; but, as Mr. Martin states, things are to be ' 
judged by tendencies rather than by the status quo, and these 
electric motor figures exhibit an increase of 1,900 per cent. during 
the decade. 

The introduction of the electric motor in machine shops and 
fectories was at first looked upon with disfavour, and was opposed 
by many manufacturers, but the innovation obtained a foothold, 
and advantages which were at first unforeseen were found to attend 
its us», во that now it is being very generally adopted for a wide 


variety of work | 
( То be continued.) 


NOTES. 


Italy.— We wish our electrical friends of the I. E. E. in 
Italy all that they can wish themselves, and to their hospitable and 
warm-hearted entertainers the thanks of every English electrical 
engineer should be freely extended. 

Hail! to the mighty dead—Galvani, Volta — the wondrous results 
of whose discoveries are still felt by millions upon millions from 
generation to generation. 

Hail! to the undying names of those who first set free the 
passionate longings and divine aspirations of humanity, in the sou/ 
of a Cremona. 


The Easter Holidays.—Our issue which is due on 
Good Friday morning will appear a day earlier than usual, viz., 
Thursday, April 9th. Will our correspondents and other friends 
kindly take special note of the fact that next week all editorial 
matter must be in our hands by 6 p m. on Tuesday ? 

Our Advertisement Department announces that new copy and 
alterations to existing advertisements should be received by next 
Monday morning, though “Official Notices" and small advertise- 
ааа be attended to if received on the morning of Wednesday, 
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Electrical Carbonisation of Peat.—During the past 
three years a form of carbon which is stated to be specially valuable 
in the manufacture of calcium carbide, in spite of its somewhat high 
price, has been prepared at Stangfjorden, in Norway, by the Jeben 
electrical process from peat. The crude material is first dried, and 
then introduced into closed retorts which are heated by means of 
electrical current, the gas evolved being employed to warm the 
drying chambers, Calculated on the dry peat, the yield is about 
33 per cent. of charcoal, 4'0 per cent. of tar, 40:0 per cent. of liquor, 
and 23 per cent. of gas. When the carbonisation is complete, the 
carbon is allowed to remain in the retorts until its temperature has 
fallen to about 130° C., when it is run out into wagons and taken to 
the carbide factory. The coke is à very hard, deep black product, 
and contains 76:91 per cent. of carbon, 4:64 per cent. of hydrogen, 
8 15 per cent. of oxygen, 1°78 per cent. of nitrogen, 0°70 per cent. cf 
sulphur, 3:0 per cent. of ash, and 4:82 per cent. of volatile matter. 
It is said that this electrical method has the advantages of giving & 
more uniform product, and of being more rapid than its non- 
electrical predecessors. The current required at Stangfjorden is 
obtained from five dynamos of 80 xw., driven by turbines of 128 Н.Р. 


The German Trusts.—The much-talked-of event in thc 
German electrical industry—namely, the trust lately concluded 
between the Berlin Allgemeine Elektr.-Gesellschaft and the Union 
Elektrigitáte-Gesellschaft— was brought about, it is said, by the 
constant endeavours of the chief director of the A E.G. Herr E. 
Rathenau. His efforts were for a beginning directed towards a 
trust with the Elektrizitütsges Schuckent. As, however, these 
attempts failed, because of the independent mind prevailing in the 
management of the South German Co., as well as the personal 
influence of Herr A. Wacker, other ccmbinations were sought in 
order to bring about an improvement in the general situation of 
the electrical industry. The Union Co., it is true, were not very 
desirous to enter any amalgamation, as they considered the 
individual improvement of their productions to be the best means 
of improving their situation. As, however, this hope proved 
illusory, the leaders of the above-named company became more 
accessible to the advances of the A E.G. The trust, it is understood, 
fully allows of the individual development of each cf the com- 
panies. By regulating the production according to the branches 
concerned and the specialities of each between the two parties, a 
still further improvement of their special methods will follow, the 
more so as the cost of management, as well as the expenses for 
experiments and the preparation of tenders, will be materially 
reduced. It is curious that, although the firm of Siemens & Halske 
was disinclined to enter this trust, it so soon afterwards joined 
hands with the Schuckert Co 


Lecture.—On March 23rd, before the Royal Scottish 
Society of Arts, in Edinburgh, Mr. Alexander Ogilvie, B.Sc., of 
Messrs. King & Co., Leith Electric Works, read a paper on Тһе 
Application of Electricity to Coal Mining.” He dealt with the 
earlier history of lighting and power working in coal mines dating 
from 1870, and then proceeded to discuss in detail the varicus 
modern forms of electrically-driven machines for pumping, 
hauling, coal-cutting, ventilating and drilling, pointing out the 
special uses of the various types. The subject of electric coal 
cutting was gone into at some length, a detailed description, 
illustrated by lantern slides and diagrams, being given of the type 


of disc machine manufactured by the lecturer's firm. The paper 


was further enhanced by the exhibition of some 60 lantern slides 
showing what has been, and is being done in this field by British 
electrical engineers, including Messrs. King & Co., Scott and 
Mountain, Ltd., Mather & Platt, Easton & Co., Mavor & Coulson, 
Peebles & Co., the British Westinghouse Co., Ltd., and the Sandy- 
croft Foundry Co., Ltd. Lieut.-Col. McHardy, R. E., C. B., vice- 
president of the society, occupied the chair. 


South African Notes. — Our Johannesburg corre- 
spondent writes: — 

Johannesburg Tramways.—The Town Council has resolved that 
the tenders for supply of material in connection with the above 
scheme shall be opened in London, and that Major O'Meara, C. M. d., 
be asked to act there for the Council, aud, if necessary, to invite the 
co-operation of the chairman of the London County Council. 

Parktown, Johannesburg.—The Braamfontein Co. having offered 
terms to extend the lighting of Parktown, the Town Council 
resolved to accept the offer with the proviso that the cable work be 
specified and carried out by the Council at the expense of the 
company, such expense to be refunded in full when the cable 
work is taken over by the Council, and that the consulting engi- 
neers be instructed to prepare specifications and invite tenders for 
the carrying out of the work. 

Durban, Natal.—The Durban County Electrical Power Syndicate, 
Ltd., intends to apply for leave ut the forthcoming session to intro- 
duce a Bill to anend the Act relating to that Syndicate. 


Royal Institution.—The following are among the 
lecture arrangements after Easter :—Prof. Dewar, three lectures on 
Hydrogen: Gaseous, Liquid and Solil”; Prof. J. A. Fleming, 
two lectures on “ Electric Resonance ard Wireless Telegraphy " ; 
and Prof. Silvanus P. Thompaon, two lectures on " The De Magnete 
and its Author, (1) The Book, (2) The Man." The Friday evening 
meetings will be resumed on April 24th, when a discourse will be 


viven by the Hon. It. J. Strutt on “Some Recent Investigations on 
Electrical Conduction." 


Portsdown and Horndean Light Railway.—This 
line, which was opened on March 2nd, 1903, has already earned such 
good traftics that the company has ordered additional cars. 


. decisions. 


Appointments Vacant.—An assistant lecturer in science 
and technology, at £120, is wanted for Londonderry Municipal 
School of Science; junior shift engineer for Bradford; a lecturer 
in electrical technology (£170), aud a lecturer in mecbanical -engi- 
neering (£130), are wanted for the Birmingham Municipal Tech- 
nical School. See Official Notices" to-day. 


Society of Arts.— On Wednesday night a paper on 
" The Application of Polyphase Motors to the Electrical Driving 
of Workshops and Factories” was read by Mr. Alfred C. Eborall, 


. M.I E. E.; Prof. John Perry was in the chair. 


Municipal Trading.— On Wednesday, after continuing 
the adjourned debate on this question, the House of Commons 
resolved by 187 votes to 107 to reappoint the Committee on 
Municipal Trading. 


The Electro-Harmonie Society.— The last Sm king 
Concert of the present season takes place to-night at the Holborn 
Restaurant. A capital programme has been provided for all tastes, 
and although tbe Institution trip to Italy will take away from the 
Society a few of its most consistent supportera, it is still to be hoped 
thatthe attendance will bea large one. Mr. Dearth, a Westminster 
Abbey bass, Mr. John Harrison, the new tenor, who had recently 
made such successful appearances in London, Mr. Charles Pond, 
with recitations, and Mr. Harold Montague (humorcus sketches) 
are amongst the newcomers; while Mr. Percy Frencb, Mr. Izaid 
and others are old favcurites. The orchestra will perform some 
charming selections, and in addition there will be solo pieces for 
violin, violoncelle, and piano; the combination on paper looking 
quite up to the standard of the very best Electro-Harmonic 
Concerts. 


Electric Light in Cottages.—The introduction of tLe 
electric light into small houses is one of the most interes'ing and 
important problems at present before the electrical world; it is by 
no means incapable of solution, as may be gathered from the article 
on the work done by the Northern Counties Electricity Supply Co, 
which we published in our last issue. To further this object, 
Messrs. R J. Nicholson & Co., of Manchester, have issued a little 
pamphlet containing a quantity of information bearing on the ques- 
tion, and advancing strong arguments in favour of the development 
of this application of electricity. That the occupiers of small 
houses want electric light is aa certain аз that the electric lighting 
undertakers want to supply it, and we wish Messrs. Nicholson 
edi success in their praiseworthy efforts to facilitate the desired 
object. 


National Physical Laboratory.—The annual meeting 
of the general board of the laboratory was held at Bushy House on 
Friday, the 20th ult. The annual report of the Executive Com- 
mittee was approved. It appears from the report that subscriptions 
and donations, amounting to nearly £1,000 a year, bave been pro- 
mised by the Institution of Civil Engineers, the Iron aod Steel 
Institute, the Institute of Chemical Industry, and various private 
firms. Efforts are being made to extend tbe list, and more 
especially to render the laboratory self-supporting by increasing 
the work done for private firms and individuals. Examplesof such 
work are given in the report. The scheme of work suggested by 
the director for 1903 was also approved. After the meeting an 
inspection of the laboratory took place. | 


Municipal Wiring Schemes Abandoned.—The grat 
majority of our readers, if not indeed all, will learn with 
satisfaction that the rejection of the electrical clauses in the L.C.C. 
General Powers Bill, has been quickly followed by other healthy 
The Shoreditch Borough Council has res lved to 
abandon its electrical contracting department. Tne Woolwich 
Borough Council has decided to stop further progress with its Bill 
asking for similar powers. The Ilford U.D. Council has also resolved 
to abandon its free wiring scheme. We have no doubt that the 
excellent work of the London Electrical Contractors' Association is 
largely responsible for these more discreet resolves upon the part of 
the municipalities concerned. 


Dublin Electrical Contractors.—The first annual 
dinner of the Association of Master Electrical Contractors of Ireland 
was held in the Gresham Hotel, Dublin, last Saturday. Mr. J. W. 
Edmundson presided. After the loyal toast had been duly 
honoured, Mr. Tatlow gave The Electrical Profession,” which was 
responded to by Prof. Thrift and Prof. Geo. Fo:b:s. The "Sister 
Professions," proposed by Mr. A. E Porte, the hon. secretary, was - 
replied to by Mr. J. H. Ryan and Mr. Walter S:ott. To propose 
“ Our Guests" fell to the lot of Mr. Е. C. Porte, and the response was 
made by Messrs. Irwin, Bryers and Backhouse. "' Trade and Com- 
merce" was followed by “ The Association," about which Mr. Mark 
Ruddle, the city electrical engineer, spoke in very complimentary 
terms, making special reference to what it had done in bringirg 
about a higher standard of electrical installation work in Dublin. 
The Secretary а а Officers" was, of course, replied to by Mr. A. E. 
Porte. The speeches were interspersed with musical items. 


Obituary.—We regret to record the death of М. 
Emile Baudot, Ingénieur des Telégraphes, who is well known as 
the inventor of the multiple transmission apparatus, во much used 
in France and elsewhere. М. Baudot was an able mechanician, and 
employed his knowledge in the design of the very perfect current 
distributing and collecting instrumente which bear his name. 


Municipal Tramway Managers.—The annual meeting 
of the Association of Municipal Tramway Managers takes place in 
Glasgow next July. 


: | . 
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Personal.—Mr. Bertram Blount annonnces that owing 
to the death of bis late partner, Mr. W. Harry Stanger, the firm of 
Stanger & Blount is dissolved. The business of the late firm is 
being temporarily conducted at 2, Broadway, Westminster, but at 
an early date Mr. Blount will remove to other premises in West- 
minster. | 

Mr. T. Ray, of Blackpool, bas been appointed traffic manager of 
the Southend electric tramwaye. | 

Mr. John Ward, late manager of the Southend electric tramways, 
has been presented by the staff with a gold-mounted walking 
stick and an illuminated address. 

On Friday evening, at the first annual dinner and smoking con- 
cert of theCroydon Tramways (British Electric Traction Co.) Athletic 
Club, Mr. V. P. Spurway, who has been for two years engineer to 
the Croydon system, was presented with an oak writing table and 
chair by the officials and staff of the Traction Co., on the occasion of 
his leaving Croydon to take up a more important post in the tram- 
way world in the north of London. Mr. Spurway was also pre- 
sented with a brass inkstand by the members of the Tramways 
Athletic Club. z 

On Tuesday, at South Kensington, a bronz bust of Sir William 
Abney was presented to Lady Abney, on the occasion of the retire- 
ment of Sir William from the principal assistant-seoretaryship of the 
Board of Education, South Kensington. Le ae 


Junior Institution of Engineers.—The conversazione 
of this Institution, which recently took place at the Westminster 
Palace Hotel, passed off most successfully, the attendance baing 
greater than that of any previous similar occasion. The President, 
Col. E. Raban, C.B., and Miss Raban, and the chairman, Mr. 
Kenneth Gray, and Mrs. Jams Gray received the guests. In 
addition to the usual musical arrangements, prominent features in 
the programme included a limelight lecturette on ‘ London Traffic, 
an Unsolved Problem,” by Mr. James Swinburne, then President of 
the Institution of Electrical Engineers; an improved photometer 
was shown by Messrs. Alex. Wright & Co.; while the Kinemat 
angular hole drilling machine and Nodon’s electrolytic rectifier 
were also on exhibition. 

A very interesting series of visita to works is now beiug made, 
the members on March 23rd visiting the new works at Dalston 
belonging to the Shannon File Co., which are operated entirely by 
electric power, the dynamos being driven by two steam engines, 
each of 150 н.р. Steam is raised by Babcock-Wiloox boilers. The 
wood-working and other machinery used in the various processes of 
manufacture of office and bank fittings, &c. was shown running. 


On Monday, April 20th, the members visit the Brook Green Works 


of the Incandescent Electric Lamp Co. 


Shock Fatality At the Chickenley Heath Colliery, 
Dewsbury, on Friday morning last, а man named Hemingway lost 
his life. It was part of deceased's duty to attend to the electric 
pumping plant. It is sapposed that in switching on the current he 


touched the brass work surrounding the switch-handle and received 


а shock. He called to another workman to stop the pumps, but 
when this was done and Hemingway was liberated, he was found to 
be dead. At the inquest, held on Tuesday, the jury returned the 
following verdict:—''That deceased was accidently killed by an 
electric shock after switching on the pumps, probably through 
inadvertently touching the brass of the switch handle, but if there 
had been means of signalling to the engineman, and a guard fixed 
at a switch, his death would not have occurred." 


The Admiralty Electrical Department aud Me. 
Wordingham.—Mr. C. Н. Wordingham, M. Inst. C. E., formerly 
electrical engineer for Manchester, has been invited by the 
Admiralty to take charge of the newly-formed electrical depart- 
ment. Mr. Wordingham, who has accepted, will be responsible 
fur advice on all branches of electrical work in the Navy, both 
afloat and in the dockyards. Congratulations ! 


A Query.—A correspondent wants to know the name of 
the agent (if any) in this country for the Connecticut Dynamo and 
Motor Co., of New York.. 


THE CENTRAL STATION ENGINEER. 


Мв. G. R. Нот, on leaving the рові of charge electrical er gineer 
at Swansea to join the British Westinghouse Co., was presented 
with a set of electrical books and a case of pipes. is 

At a farewell dinner given by Mr. J. E. Doidge, chief assistant 
at Malta Government Electricity Works, he was presented by the 
chief and shift engineers with a pair of gold cuff links and stoda. 

Mr. A. W. KEB, assistant «lectrical engineer, Carlisle, has been 
appointed to fill the vacant post of shift engineer at Partick elec- 
tricity works. : 

The Gas and Electricity Committee of Wallasey U. D.C. has 
appointed Mr. J. A. CBOWTHER, assistant electrical engineer, as 
resident electrical engineer at a salary of £300 per annum. 
Hitherto the combined offices of рав, water and electrical engineer 
have been held by Mr. J. H. Crowther. WE a 
«Mr. James L. GnaAHAM, electrical engineer at Pinkston. power 
station, Glasgow, has resigned. | | . 


‘wick Road, Poplar, as J. Watkinson & Co." 


NEW COMPANIES REGISTERED. .- 


Lyon Patent Refrigerator, Ltd. (76,764).—This company was 
registered on March 20th, with a capital of £12,000 in £1 shares, to uire the 
inventions and patents for improvements in refrigerating and in electrical 
heating apparatus and electrical resis:ances referred to in ап agreement with 
H. Lyon and F. W. Monks to deal in refrigerating machinery, plant and appa- 
ratus, and to carry on the business of refrigerator manufacturers, refrigerators, 
ice manufacturers and merchants, refrigerating storekeepers, warehousemen, 
merchants, brokers, general traders, &c. The first subscribers (each with one 
share) are:—F. W. Monks, Warrington, iron manufacturer; G. Bowman, 98, 
Thynne Street, Warrington, manager; Н. Owen, Newholme, Latehford, War- 
rington, engineer; F. Monks, Warrington, iron manufacturer; W. H. Webb, 
Birkenhead, engineer; H. Lyon, Blundellsands, engineer; and F. H. Monks, 
8, Winmarleigh Street, Warrington, student, No initia: public issue. The 
number of directors is not to be less thau two nor more than five; the first are 
F. Monks, F. W. Monks, H. Lyon and W. H. Webb; qualification, £100; 
remumeration as fixed by the company. 


‘London Telegraph and Steam Gauge Electric Co., Ltd. 
(76,800).—This company was registered on March 24th, with a capital of £1,000 
in £1 shares, to acquire and carry on the business of electrical engineers, 
manufacturers of ships’ repeating engine steering, docking and look-out tele- 
graplis, repairers of engine counters and thermomete в, repairers and testers of 
steam and vacuum gauges, &o., now carried on J. Watkinson, of 1634, Bruns- 

he first sabscribers (each with 
one share) are:—P. J. Tye, 176, East India Road, E, ships’ cementer; J. R. 
Reedman, Bradley Street, Canning Town, E., engineer; H. N. Cross, 28, Tylney 
Road, Forest Gate, E., clerk; J. B. Miller, 29, Terrace Road, Upton Manor, E., 
engineer; J. Watkinson, 1634, Brunswick Koad, Poplar, E., electrician; E. 
Cookson, 829, High Street North, Manor Park, E., assistant superintendent; 
and B. Church, 11, Colville Road, Leytonstone, E., shipbuilder, No initial 
public issue. Registered without articles of association. Registered office, 
1634, Brunswick Road, Poplar, E. 


National Provincial Electricity Corporation, Ltd. (76,843). 
This company was registered on March Z7th, with а capital of £80,000 in £1 
shares, to construct, lay down, establish, fix and carry out cables, wires, lines, 
mains for tramways, accumulators, lamps, bells, meters, instruments and works, 
to generate, accumulate, distribute and supply electricity, to equip public and 
private buildings and places, and to oarry on the busiuess of electricians, elec- 
trical engineers and contractors, suppliers of light, power, heat avd sound, &c. 
The first subscribers (each with one sha е) are:—A. West, Briarwood, Ryde, 
electrioal engineer; E. W. Oakley, 118, Queen Victoria Street, E.C., incor- 
porated accountant; C. Hooper, 14, Gloucester Koad, 8.W., electrical engineer ; 
A. J. Fippard, Broad Sanctuary Chamber-, Westminster, electrioal engine er; 
W. T. Pressland, Broad Sanctuary Chambers, Westminster, electrical engineer: 
G. W. Handley, 49, Clarence Parade, Southsea, company director; and A. T. 
Handley, Spring Vale, I. W, company director. Minimum cash subscription, 
30 per cent. of the shares offered to the publico. The number of directors is not 
to be less than two nor more than five; tbe subscribers are to appoint the first 
remuneration as flxed by the company. " 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Newcastle-npon-Tyne Electric Supply Co., Ltd. (27,997).— 
Issue on March 19th of £2,200 debentures, part of a series created ctober 8rd. 
1901, to secure £250,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Total amount 
previously issued of same series: £148,000, 


Guildford Electricity Supply Co., Ltd. (36,725) —1ssue on 
March 17th of £500 debentures, part of a series created November 19th, 1900, to 
secure £15,000 charged on the company e undertaking and property, present And 
future, including uncalled capital. No trustees. Total amount previously 
issued of same series, £13,100. 


Electric Danite Syndicate, Ltd. (76 275).— Issue on March 
28rd of & debenture for £100, part of a series created February 6th, 1909, to 
secure £1,000, charged on the companv's present and future capital, stock, 
patents, goodwill and property generally. No trustees. Total amount 
previously issued of same series, £ 


Hintze, Ltd. (Electrical accessory manufacturers, London) 
(73,412).—A charge on the company's undertaking and property, present and 
future, to secure £160 1s. 9d. and any further advances to the company by H. 
Wyman, of 66, Berners Street, W., has been registered. 


Pd - 

Salisbury Electric Light and Supply Со,, Ltd. (41,414) — 
A mortgage or tharge dated March 16th, 1903, supplementa] to a trust deed of 
January ist, 1899, to secure not more than the subscribed capital for tbe time 
being (now £20,000), plus the bonuses payable under the debentures, has been 
registered. Property charged: Certain property at Salisbury, comprised in a 
conveyance dated December 14th, 1897. Trustees: W. B. Hopkins, Clun House, 
Surrey Street, W. O., and F. E. Gripper, Broad Sanctuary Chambers, 8.W. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns issued by the electric light de- 
Hull partment of the Hull Corporation for the period 


Corporation ending March 31st, 1902, did not come np to 
Electricity those of the previous year. The total revenue 
Department. was £65 less than in the previous year (the 


increase in units sold being 183,024 as com- 
pared with an increase of 366,883 units the year before), and, 
expenses having increased, the gross profit stands at £947 less than 
in the previous year. i | 
The system of supply is н.т. continuous current at 2,200 volte 
distributed through seven transforming sub-stations to a L.T. three- 
wire network at 450 volts on the outers. | ! 
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-QuweRaL Sr.TEMENT. 
For the year ending March 81st— 1901. 1902. Ino. 
Total capital expenditure .. £169,979 £206,246 436, 267 
Number of units gold 1,307,075 1,490,099 13,024 
Equivalent 8-c.». ps connected 106,831 130,550 
Number of public arc lamps nil. 12 12 


Maximum load in W. NT 1,639 2,044. 405 
Revenue Account — 
Gross revenue ... ias e £24,577 £24,512 — £65 
Gross expenditure n. e. £13,736 £14,618 £882 
Gross profit РА £10,841 £9,834  — £947 
Average price per unit sold 4'35d. 3804. — 55d. 


Of the total of 1,490,099 units supplied, 23,100 —averaging 1 25d. 
per unit were for public lamps, and the total average price obtained 
was nearly 4d. per unit, or less by id. than in the previous year. The 
prices charged are — for lighting, on the demand indicator system, 
at 5d. per unit for the first hour and 2d. after, or an alternative flat 
rate of 434. per unit; motors at 2d. and 1d. per unit; public arc 
lamps £22 each per annum. 


Ккюузнов STATEMENT. 
1901. 1902. 
Gross Per unit. Gross. Perunit. Ino. 


Sale of energy .. £23,713 435d. £23,563 3:804. — 55d. 


Meter rental, c. з 769 184, 934 154. 02d. 
Testing and forfeited de- 

posits .. ©» ; s | 02d. 15 00d. — 02d. 
Premium - M 30 


£24,577 450d. £24, 512 3'95d. — ‘55d. 


Gross profit iss 


The working expenses are on the descending ecale per unit, ccal 
having cost £852, or ‘27d. per unit less than in the previous year. 

The only increase of note is in repairs and maintenance, which 
figure at 12d. per unit higher. For an undertaking of this size 
and age, the load factor is а poor one, and no doubt contributes to 
keeping the total costs of 2:354. per unit above the average of 
similar stations. 


Cost oF PRODUCTION. 


For year ending March 3lst— 1901. 1902. 
Gross. Per unit. Gross. Per unis. Ino. 

Coal ee oe ae е ee £6,080 111d. £5,228 *84d. = 27d. 
VV and] 545 11d. 419 07d. — 04d. 
Balaries and wages incurred 

n uin and distribu- | 3,098 57d. 3,292 *584.—044. 

ion, &0 
Repai d int f 

buildings, engines, boilers,| 1,075 ‘19d. 1,979 81d. 4- 12d. 

dynamos, &c. ) 


Works and distribution costs 


. £10,798 1:98d. £10,918 1°75d. — 23d. 
Rent, rates and taxes.. 1,2220 22d. 1,789  *99d. + 07d. 
Management expenses, 


salaries of engineer, sec 1,2294 24d. 1,396  *98d. — 01d. 


retary and clerical staff, &c 
General establishment 
charges, stationery, print- 
ing, law charges and ingu- 
rance, 


Total costs 5% 


424 ‘08d. 514 *084. ‘00d. 


£19,733 2:52d. £14,617 2*85d. — 17d. 


With a profit balance of £9,894, financial charges absorbed some 
£11,531, a Jarge increase over the previous year. An instalment of 
£1,028 was written off meters, £67 provided for bad debts, and a 
sum $ £2,732 transferred from the reserve fund to meet the deficit 
cause 


Prorit STATEMENT. 


1901. 1902. 
Interest on loans ss au .. £4,830 £6,501 
Sinking fund e «vs . 9,857 5,030 
Meters instalment written off. wae 923 1,028 
Transferred from reserve fund .. T TEL —2,732 
к to T Жы us .. 1,231 — 
Provision for bad debts ve ous — 67 
Gross profit .. £10,841 £9,894 


Wr present herewith the returns of the 
Huddersfield Huddersfield Electric Lighting Department for 


Corporation the year ending December 31st, 1902. 
Electric This undertaking shows steadily-increasing 
Supply. surpluses, and although the yearly increase in 


units supplied is not so great as in the previous 
year, the average price obtained is somewhat higher. The revenue 
shows an increase of £2,364 over the previous year, with а corre- 
sponding increase in expenses of £470. 

During the year suma of £800 expended on the purchase of motors 
for hiring out, and £500, the proportion of cost of issuing stock, &c , 
bave been charged to revenue (equivalent to an increase in works 
costs of ‘26d per unit). The system of supply is alternating, 
generated at 2,100 volts, and traneformed to 100 and 200 volts for 
consumers. 

The progress of the undertaking during the past five years will be 
gathered from the following table:— 


1902 . 1 710 EIS. 921 | 1,° 98,255 | 


| 

| | | | Average | "Total 
Year. ur | Pa und anced | 5 д аш 

sumers. lamps. sold. discounts). | PES sold. 
"WE. Е ——— À——— —— | 

| : | 
1898 806 54,154 593,377 11,866 4519 199 
1899 1,082 70, 178 | 951,033 15,643 3:54 ; 1:57 
1900 1331! 85,653 |. 928,996 | 17,018 | 405 231 
1901 1,547 100, 734 | 1,179,849 20,574 | 3 68 164 

23,160 ip 3°75 172 


| 


—— 


‘The maximum load obtained during the year was 1, 415 Kw., and 
the total capacity of plant is 3,290 kw. 

Mr. A. B. Mountain is the borough electrical engineer, and he is 
to be congratulated on the progressive results obtained. 

The prices charged are :— Lighting, 441. per unit with discounts ; 
power, 24d. per unit for two hours, and 1d. afterwards; further 
5 per cent. discounts’ being allowed on cash accounts within 
two months. 


GENERAL BTATEMENT. 
For the year ending Dec. 81st-— 1901. 1902. Inc. 


Total capital expenditure £153,840 — £164,596 £10,756 
Number of units sold 1,179,849 1,293,255 118,406 
Equiv. number of 8-c.P. lamps... 100,734 113,921 13,187 
Number of public ares к 33 33 — 
Revenue Account :— 

Gross revenue 419,761“ E22, 1250 £2,364 

Gross expenditure £8 8657 £9,3351 £470 

Gross profit т £10,896 £12,790 £1,894 
Average price obtained per unit 3:68d. 3°75d "07d. 


* Less discounte allowed for cash accounts within two months. 
+ Inclusive of sums expended on purchasing motors for hiring out. 


REVENUE STATEMENT. 


Per unit. Gross 
Sale of energy (less олеш) A #5 .. 8:754. £20,310 
Meter and motor rents .. e| e '82d. 1,700 
Bundry Ф о ee ee ee ee ee ee ‘08d, 115 
4104. — £22,125 
Cost or PRODUCTION. : 
Coal, ashes and carting РА " i» 81d. 41,998 
Oil, waste, water and engine room stores ij» Od. 271 
Wages incurred in generation, distribution and | 
&ttending publiclamps  .. 41d. 2,118 
Maintenance and repairs of engines, boilers, 
` Aynamos, transformers, mains, ko. *81d. 1,707 
Works and distribution costs s ae 117d. £6,304 
Rent, rates and taxes .. . 19d. £1,017 
Management expenses, engineers’ ‘and clerical 
staff salaries .. 16d. 898 
General expenses, stationery, insurance, legal, 
costs of obtaining provisional orders (Lin- 
thwaite and Milnsbridge), and of 2008 
stock (£600) .. .. .. or s 20d. 1,026 
Total costs ee 1:724. ed £9,835 
Prorit STATEMENT. 
Interest on loans bs e T is va „ә £5,038 
Sinking fund У es T ee өө 3,492 
Instalment to Public Works Loan © x és - 1 309 
Balance carried to depreciation &ccount . - - ais 2,946 
Provision for bad debts А oe 35 
Gross profit .. ee 2 Ws js — 412.790 


The gross profit for the year amounts to £12,790, as compared 
with £10,896 in the previous year. Financial charges absorb 
£8,500, an increase of £1,500 on the previous year; and among the 
remaining items a balance of £2,946 is carried to the depreciation 
account, which now stands at £8,455, or 5 per cent. on the capital 
expend.ture. 


CITY NOTES. 


Marconi Wireless Telegraph Co. 


Вів CHABLES Evan-Smita, K. C. B., presided on Tuesday at the 
Cannon Street Hotel over the sixth annual general meeting of the 
above company, and, in moving the adoption of the report, 
explained that the board had deferred calling the meeting mainly 
because they wanted to be in a position to announce tv the sbare- 
holders the conclusion of the very important negotiations that had 
fora long time past been going on between the Ров' Office, the 
Admiralty, and the board. The delays tbat had occurred in the 
matter, coupled with the uncertainty that had existed in the public 
mind as to the attitude of these two great departments towards the 
company, had been the occasion of considerable comment in the 
Press. But much time and great trouble had had necesearily to be 
incurred in order to arrange a basis upon which, with due provision 
on their part for safeguarding the rights of the shareholders, the 
Government would accord its encouragement and co-operation to 
their enterprise, of which the main feature seemed at first sight to 
be somewhat mysterious, undefined and illimitable. And when— 
after the possibilities and conditions attached to the new discovery 
were better understood and more fully diagnosed—the general 
basis was settled, it was still a matter of difficulty to formulate and 
condense the conditions under which an agreement satisfactory and 
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just to both parties should be drawn up, and to determine the 
regulations under which the Government would consent to go hand 
in hand with the company in utilising the invention both for the 
Government and public service, with due regard to private and public 
interests. Asa direct result of the protracted negotiations that had taken 
place, the company was now on the point of concluding final arrange- 
ments with the Admiralty and the Post Office. As regarded the 


former, these would result in placing the fleet, so far as regarded 


wireless communication, in a position far ahead of that occupied by 
any other of the navies of the world. The final draft contract was 
in the hands of the solicitors. As regarded the Post Office, he trusted 
that before long they would secure the all-powerful co-operation of 
that Department in opening trans-Atlantic communication to the 
world in general on much the same conditions as those which 
had been granted to the various cable companies. The Post- 
master-General had verbally given them to understand that he 
would, under certain conditions, prompted, they believed, mainly 
by considerations of public security and public interest, grant them 
the general facilities which they sought. They were as yet unaware 
of the nature of the conditions in question, but had every reason to 
bope that, viewed in the light which they now possessed as tó the 
favourable attitude of Mr. Austen Chamberlain to tbe company, these 
were not likely to be of а character that the directors could not 
accept or negotiate to a successful conclusion. The final outcome of 
the negotiations which he had indicated with the Post Office natur- 
ally and rightly depended upon the practical proof, which, indeed, 
had already been repeatedly given, of Mr. Marconi's power to place 
upon & permanent working basis of commercial utility that 
system of trans-Atlantic communication, the very ехіві- 
ence of which was still denied in some quarters, appa- 
rently not very closely in touch with the current news 
of the day, or which refused to understand or give credence 
to the reports vouched for on absolutely unimpeachable testimony 
as to what had already taken place. He might say one word as to 
the conference which it was proposed should be beld at Berlin for a 
settlement on intermittent lines of all questions connected with 
wireless telegraphy. At present they had very little accurate infor- 
mation as to what was really intended to be done at the con- 
ference, but, speaking generally, they thought that the inauguration 
of a system intended to be applicable to international wireless com- 
munication all over the world, and to be adopted for use by the 
many more or less imperfect systems of wireless telegraphy in vogue 
was fraught with apparently insurmountable difficulties, some of « 
technical, but others of a business and practical character. It was 
for that reason that the proposed conference gave them, with the 
information they had before them, no anxiety, and presented to 
them but few pointe of interest. This view might, of course, be 
modified with more accurate information as to the intended pro- 
posals. The past 18 months had covered a period of the greatest 
activity in the operations of tbe company. A comparison might 
advantageously be made between the list of the stations and the 
ships now equipped with their apparatus as compared with last 
year's list which would show the progress which had been made. 
Mr. Marcovi himself, occupied as he had been with his 
ceaselers scientific experiments and improvements and in- 
ventions, had found time to pay repeated visits to Canada and 
the United States in order to perfect and extend his system. 
Several of the directors had also made visits to the United States 
and Canada, while tbe correspondence carried on with foreign 
Governments and corporations in various parts of the world, having 
for its object the establishment of the Marconi system throughout 
the world, bad been constant and extensive. In no country had 
they met with more whole-hearted support than in Italy. For the 
12 months under review the income of the company had exceeded 
its expenditure. This was mainly due to the payment of the 
Canadian Government on account of the agreement ent-red into 
with them for the establishment of a long-distance station. It 
might, however, be remarked, that the company now found itself 
io a position to reap commercial benefit from that which it was 
anticipated would prove the most valuable part of its ey stem 
viz., the long-distance communications. The large sums of money 
that had been spent in the past had been righly spent in perfecting 
the apparatus for that purpose. But it must be remembered that 
the expenses of organising a system of shore stations were first 
costs, and that the cost of maintaining those stations was prac- 
tically the same for communicating with the very large number of 
ships which it was expected would utilise them now as it 
was for the very small number which were enabled to do 
вэ when they were first constructed. The passenger traffic 
to and from the British Islands focussed at London, South- 
ampton and Liverpool, but to cover this trafic many more 
shore stations were required. The cost and maintenance of those 
sbore stations had doubtless been relatively high, but, as stated 
before, this would decrease relatively with the increased number of 
ships. Further, the English traffic was at present only from ship to 
shore, but when messages could, by the agreement with the Post 
Office, be sent from any town in the kingdom, they calculated that 
at least double the present traffic would pass through each English 
shore st:tion without materially increasing the cost of operating. 
As regards Canada and America, moreover, it must be remembered 
that there was no Government monopoly of telegraphy. The 
Cacadian Government had been quick to see the great advantages 
to the Empire of wireless telegrapliy, and they trusted that this 
publie spirit would prove to be a gocd augury of good business 
generally thronghout the Dominion. Under the conditions which 
bad prevailed, wireless telegraphy could certainly compare most 
favourably for the cost of installation with the ordinary land tele- 
ph. It micht, further, be noticed that there were many places 
now difficult of access either by wire or cable, or which for reasons 
of State had hitherto lacked telegraphic intercourse, to which the 


Marconi system was peculiarly adapted. He presumed they had all 
read with interest the firat Marconigram of commercial news which 
appeared in the Times of the previous day, regarding which the 
Times said it marked an epoch in the development of wireless 
telegraphy.  Gratifying as this incident must be to all who 
wished to perfect international ‘communication it had long been 
anticipated by them as a matter of absolute certainty. They 
knew that the great liners crossing the Atlautic made daily use of 
the apparatus for mutual communication, and it should not be long 
before the installations of the Marconi system, placing ships in 
direct communication with each other, and with the stations and 
Lloyd's all over the world, would be regarded as a sine quá non, not 
only by those who went to sea, but also by the great marine 
insurance offices, whose welfare and existence were so largely bound 
up with the question of minimising the risk of loss of life and 
property at sea. He could not conclade without bringing to their 
notice the high appreciation which the board entertained of the 
excellent services of the managing director and the staff. Of Mr. 
Marconi himself, the mainspring of all, it would be unbecoming for 
him to speak at any length. His services—the honours and 
gratitude due to him for his overwhelming discoveries were matters 
that affected not only the board and the company, but the whole 
world. Не would especially like to bring to the notice of the share- 
holders the ceaseless and untiring efforts which Mr. Cathbert Hall, 
the managing director, had rendered in every direction, and which 
he continued to render towards promoting the interests of the 
company, and to which the many gratifying results already 
obtained were largely due. The report had purposely been 
drawn up so as to give them a plain statement of what had already 
been accomplished, and what it was hoped was within tangible 
distance of accomplishment. The facts of the situation had there 
been placed before them in plain language. Воб no one could tell 
what tbe future might have in store. At a recent interview accurded 
to Mr. Marconi, Mr. Cuthbert Hall and himself (the chairman), a 
high official of the Government remarked: “No one can tell, pro- 
bably not even Mr. Marconi himself, what fresh discoveries lie 
dormant in his brain ready to be called into life and activity.” It 
was a subject of the greatest congratulation to them that they might 
feel assurcd that whatever those might be, their interests would 
genuinely benefit in conjunction with those of the A ai larpe. 
There was one word he would like to say in conclusion. At the last 
annual meeting, in commenting on the then existing defects in Mr. 
Marconi's system which hostile critics had showed themselves at 
that time eager to accentuate, he said that the same genius that had 
overcome the initial difficulty of sending signals across an inter- 
vening space of 2,000 miles, might with confidence be relied upon 
to remove existing defects on which so much stress had been laid. 
In its leading article the previous day, the Times says: It 
would be foolish to doubt that the patience and ingenuity of research 
which Бате achieved во much will prove adequate, not only to over- 
come remaining difficulties, but also to give an extension as yet 
unthought of to our knowledge and control of the natural forces 
upon which wireless telegraphy depends” It was in that spirit 
they contemplated the future of the company with hope and con- 
fidence. To misquote a line of Shakespeare, Our joys lie onward 
aud our griefs behind.“ 

Mr. J. Mooxzr seconded the motion, and remarked that rapid 
progress had been made by the company, when they compared it 
with the work and time spent in perfecting telegraphs, telephones 
and many other patent systems. 

Mr. Marcon said it was a great pleasure to him to meet the 
shareholders and to report that the past 12 months had been one of 
steady progress. He was glad of the opportunity of telling them 
something about the advances which bad been made both upon the 
practical and upon the scientific sides of his system of wireless tele- 
graphy. As was well known, public messages were sent for the first 
time across the Atlantic on December 21st of last year, and since 
then hundreds of messages had passed, and they were supplying the 
Times with messages from America at regular Press rates identical 
with those fixed in their agreement with the Canadian Govern- 
ment. Certain extensions of the plant at the trans-Atlantic stations 
were necessary before they could carry out commercial work on a 
large scale, but now that they had come to an understanding with 
the Post Office as to the attitude he believed it would adopt towards 
the enterprise, these additions to the plant would be pushed for- 
ward with all possible speed. He again expressed his own and the 
company's indebtedness to the assistance rendered by the British 
Government, the King of Italy and the Italian Navy in carrying 
out his tests over very long distances. With this object in view, 
the first-class cruiser Carlo Alberto was placed at his disposal for віх 
montbs, and was sent to England and to Canada specially for his 
own use in the performance of very important tests over varying 
distances in the Atlantic. They, as financial people, would appre- 
ciate the assistance rendered by the Italian Navy, if be mentioned 
that if the company had required to charter a ship of that size and 
speed and potentiality, it would have cost at least £8,000 a month. 
He found from the records that over 40 messages containing a total 
of 1,200 words were sent and received across the Atlantic in the 
presence of the officers appointed by the Italian Government. 
Messages were also received from Poldhu on board the Carlo Alberto 
during the whole of her trip across the Atlantic and also 
when she was lying in Sydney Harbour, Cape Breton. It 
was upon the report of a committee partly formed by officers 
who had closely followed the course of his work in England 
and Canada that the Italian Government decided to entrust 
him with the erection of a large power station in Italy for com- 
municating with America, and the Italian Parliament had just 
voted £32,000 for that purpose. The Italian Government had also 
agreed not to use for commercial purposes during the next 14 years 
any other system of wireless telegraphy than that which bore his 
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name. The cable companies and their allies, which seem always to 
have regarded the achievements of practical wireless telegraphy as 
constituting a menace to their interests, had continued during the 
past year their campaign against himself and his system, especially 
in certain! periodicals of the English technical Press, which were 
generally known to be associated with, and in certaín cases controlled 
by, the cable intereste. It must, bowever, be a little discouraging 
to them to see that most of the difficulties which they fondly con- 
ceived to bar their progress had already been proved to gxist only 
as cherished hopes and in the imagination of cable experts, and of 
some so-called wireless telegraphic experts, rather than in the 
domain of scientific fact. Accordingly they noticed that the 
objections raised against wireless telegraphy completely changed 
their character, as one criticism after another was shown by 
results to be worthless. Thus in 1897 he succeeded in telegraphing 
without wires for the first time between England and France. The 
achievement at the time caused quite a commotion in the dovecotes 
of the cable interests, and questions were asked by almost everyone 
whether it might not be possible to work wireless telegraphy 
across the Atlantic. The very notion of this was at once decried as 
a wild dream by chairmen of cable companies, and at their meetings 
it was gravely declared that in order to clear the curvature of the 
earth, it would be necessary to erect towers at each end several 
miles high. The earth had certainly not become flat during the 
last three years, but yet no such fantastic towers had been found 
necessary to complete the achievement which was then declared so 
impracticable, for in point of fact, no greater height was now 
required for talking across the Atlantic than was employed to tele- 
graph across the Straits of Dover in 1897. This was not an unfair 
illustration of the sort of criticism with which they had been met. 
Then the objection bad been freely raised that the working of the 
power stations would paralyse the work of the ship-to-shore stations 
all around the coasts. Consideriog that there were in existence at 
the present moment 40 odd stations of this class worked commercially 
in the interests of this and the Marconi International Co., he hoped 
in the first place that they did not suppose the directors would be 
so foolish as to allow them to ruin the working of these stations 
merely on the chance of being able to communicate with America; 
and he thought they might take it as equally improbable that the 
Italian Government, which had its Navy equipped with their 
apparatus of up-to-date pattern, would throw away £32,000 upon 
any scheme which might result in the paralysing of its ordinary 
naval service of wireless telegraphy. Yet it had been stated as 
a certainty that such interference would occur. In order to set 
the matter at rest, Prof. Fleming recently took the trouble to 
go down to Poldhu, where he had facilities for verifying 
by as severe tests as he pleased the fact to the contrary, as stated, 
viz., that no such interference existed when up-to-date instruments 
were used at the ordinary ship-to-shore statibns. From the report 
of Prof. Fleming he would read a few extracta while commending 
to their attention the whole document as providing as good a reply 
as could be desired to their critics upon the ground in question. 
Prof. Fleming says:— 

Statements have been made in the general and technical journals to the 
effect that the electric waves sent out from power stations such as Poldhu, will 
interfere with and render impossible communication with ships by Hertzian 
wave telegraphy. Eminent authorities on this subject continue to give 
expression to this opinion. As the matter seems to me of inexpressible 


importance, and as I was bound to make some reference to it in my recent 
Cantor lectures, I had an interview with Mr. Marconi on his return from 


being made to the contrary, have no foundation in fact, and when tested under 
conditions sufficiently strict to prevent any collusion or advantage, Mr. 
Marconi's statement is found to hold , that the operation of power stations 
such as Poldhu is absolutely without effect upon any communication 
between ship and shore, when carried out with the apparatus which he has 
invented, and which is installed by the Marconi Wireless Telegrapb Co. on 
ships and in the corresponding power station. The demonstration of this fact 
is to my mind vastly more important than contentions that the messages cannot 
be tapped. The question of tapping a wireless message is, after all, a matter of 
skill and resources. Any telegraph wire can be tapped, if the person who so 
does cares to run the risk of a prosecution. In my opinion it has been estab- 
lished beyond any question that even within a distance of six miles, the waves 
sent out from Poldhu do not interfere with the operation of the transmitters 
and receivers which are being placed on board ships by the Marconi Wireless 
Telegraph Co., and that the statements that the operation of power stations 
will play havoo with such marine communication are absolutely destitute of 
foundation. It may be observed, however, that this only applies to the parti- 
cular apparatus which is designed to prevent this interference. It by по means 
follows that any simple non-syntonic apparatus will not be affected, but then 
the remedy is to adopt the proper syntonio apparatus in cases where this inter- 


erence arises, 

He thought those extracts fully substantiated the view which he 
had previously expressed, that objections of this kind exist chiefly 
in people's imagination, and more ially when these were of 
such a cast as to make the wish the father to the thought. Those 
who were acquainted with the history of ordinary wire telegraphy 
and of submarine telegraphy would remember how many objections 
which now seemed to them to have been perfectly frivolous, were 
advanced in all seriousness against their atility and practicability at 
an early stage of their development. He supposed, therefore, they 
must not be surprised if they encountered some examples of an 
analogous species of criticism to that which declared that it would 
be impossible to prevent the cutting of telegraph wires in country 
districte, and that a cable, especially near its shore ends, would 
never stand the wear and tear caused by the motion of the ses. 
Passing to another point, it had been said by interested parties that 
excessive secrecy was being observed as to the working and results 
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obtained at their shore stations. 1f the contention of those persons 
was that he ought to admit to study the working of those stations, 
& number of so-called experta wbo, whilst holding a brief for the 
other side, appeared, unfortunately for themselves, to be un- 
acquainted with even the rudiments of the art of wireless telegraphy, 
ей he had no hesitation in stating that he was determined to 
adbera to his present policy. At the same time he was glad to 
declare openly that he had no objection whatever to show the 
Wotking of trans-Atlantic wireless telegraphy to men of science or 
engineers whose eminence was undisputed, and who had been able 
to consider the problems involved with an unbiassed mind. He was 

léased to mention in that connection that Lord Kelvin, Lord 

ayleigh and Prof. Fleming were shortly going to witness the 
operation of long-distance wireless telegraphy as well as a repetition 
of the non-interference tests already reported upon by Prof. 
Fleming. The progress of the development of wireless telegraphy 
had been, and continued to be, exceedingly rapid, and already 
it bad surmounted a large number of the objections which 
had been brought against it, and of the difficulties, whether 
founded in imagiration or in reality, with which it had 
bean, opposed. , He would be the last person to say that 
there did not remain a field for vast improvements, or that 
there were not yet difficulties to be overcome, but since so many 
bad already been faced and in due course demolished, he was now 
for his own part confident that it would not be long before the most 
important of those difficulties which remained would be likewise 
conquered, and that wireless telegraphy was on its way to the rapid 
attainment of a position of such importance and utility to civilisa- 
пм perhaps only very few of them there could as yet foresee or 
ealige. 
The report was adopted. 

An extraordinary general meeting of the company was afterwards 
held, when the capital was increased to £300,000 by the creation of 
100,000 farther shares of £1 each. 


British Insulated and Helsby Cables Co. 


THE annual meeting of this company was held in Liverpool on 
March 26th, Mr. E. K. Muspratt presiding. The Chairman, in 
moving the adoption of the report which has already appeared in 
our colamns, said that the working of the year had been satisfactory, 
notwithstanding very keen competition. The net profit, after 
paying debenture interest and preference dividend, was £33,468, 
out of which a dividend of 10 per cent. for the year on the 
ordinary sbares was recommended. The company was largely con- 
cerned in the Midland Electric Corporation for power distribution 
and.in two Australian electric supply companies, which both 
promised a good return. The report was adopted. 


Caleutta Tramways Co. 


TuE report for the year 1902 shows gross receipts £88,538 ;, expen- 
diture under all heads, £56,916 ; and & revenue balance of £31,621. 
The interest on debentures and on prepayments of final instalmeut 
on new shares, less the amount earned by the employment of moneys 
in hand, has absorbed £15,429, so that the available eurplus, after 
adding £603 brought forward, is £16,795, out of which the directors 
recommend a dividend of 4s per share on the old shares and 1s. 

share on the new shares (at tbe rate of 4 per cent. per annum), 
which will absorb £15,613, and £1,182 is carried forward. 


Bournemouth and Poole Electricity Supply Co. 


Тнїв company’s meeting was held on 25th ult. at the offices, Moor- 
gate Court, Mr. A. H. Sanderson presiding. 

"The CHAIRMAN, in proposing the adoption of the report, said he 
thought the shareholders would agree with the directors in regard- 
ing the results of the past year’s working as very satisfactory. He 
was able to congratulate them upon the fact that the company had 
made further progress during the year, and they were able to show 
a substantial increase in the net profits. At each annual meeting 
he had ventured to predict that the succeeding year would be 
equally prosperous to the last, and he could repeat that statement 
this year with great confidence. He firmly believed that their 
business was a thoroughly progressive one, and they had only to 
stick tight and they would reap the benefit of having waited for a 
long period for a due and adequate reward on their investment. 
He thought they were to be congratulated that they did not sell 
the business to the Corporation of Bournemouth when they were so 
anxious to purchase it. During the year they had expended on 
capital account £34,916 14s. 6d. Моге than half of that sum had 
been expended on maine, the remainder on bvoildings, machinery, 
accumulators, motors, &c. The amount expended on capital 
account up to the end of the year was £221,456, as against 
£196,402 at the end of 1901. Their investmeuts in the 
Richmond Co. amounted at the end of the year to £105,436, 
as against £96,536 at the end of 1901, the difference between those 
two sums was the advances which they had made to the Richmond 
Co. for the purpose of carrying on their business. Sundry debtors 
amounted to £14,379. Those were made up of sums due from con- 
sumers for current, and a considerable portion had since been paid ; 
the remainder being absolutely good. On the liability side of the 
balance-sbeet, it would be seen that the capital issued had 
increased from £150,000 to £225,000, the increase representing the 
7,500 6 per cent. second preference shares of £10 eash issued at a 
premium of £1 per share. Sundry creditors amounted to £13,751 


\ 


Vol. 52. No. 1,323, APRIL 3, 1903.] 


THE ELECTRICAL REVIEW. . 


587 


in respect of machinery, cables, conduits and other matters. Loaus 
against security now amounted to £28,500, and those sums were 
obtained on very good terms from the company’s bankers. The 
reserve from premiums received after being credited with paymente 
received duriog the year, and debited with the cost of the last 
issue, stood at £4,472; £3,666 having been added to the fund 
during the past year. The reserve for depreciation 
had been increased, £2,500 being taken from revenue, and now 
stood at £7,804. The amount received from sale of current, 
meter rentals, &c, had increased from £22,104 to £26,861, 
being an increase of £4,756. Dividends and interest had 
increased from £3,416 to £4,070 on account of increased divi- 
dends paid to them by the Richmond Co, and the interest 
received on the additional sums advanced to them during the year. 
Turning to the debit side they would find that the cost of genera- 
tion and distribution, and the general staff expenses, had increased 
by £1,914, which bore a reasonable relation to the increase in the 
revenue from the sale of current. The balance carried to the net 
revenue account was £18,721, against £15,003 in 1901, an increase 
of £3,718. Although they proposed to pay a very liberal dividend 
on their ordinary shares, they had not neglected their reserves. 
The lamp connections had been well maintained throughout the 
year, and the number of lamps connected during the year were 
equivalent to 13,343 8-c P. lamps, as against 12,378 for tbe preceding 
year, being an increase of 8 per cent. The gross revenue showed an 
increase of 21 per cent., whilst the net revenue had increased by 31 
per cent. The number of consumers connected to the mains at the 
end of the year was 1,187, and 26 more were waiting to be con- 
nected at that date. The lamps connected to December 3186, 
1902, were equivalent to 79,309 8-c p. lamps. The units sold 
during the year numbered 1,206,666. Considerable extensions of 


their mains had been carried out during the year at a cost of 


£18,929. He hoped to see that item increase, for it implied 
extension and development of the business, and it also meant that 
there should be a profitable return on the amount so invested. 
They were supplying current for power purposes in a small way, 
but fresh applications were coming in, and they had every reason to 
believe that they would increase their power supply very much. 
Daring the past year current had been regularly supplied to the 
Poole District Co.’s tramways between Bournemouth and Poole, and 
with very satisfactory results to the company. The traction com- 
pany bad lately entered into an agreement with them to take the 
supply from them for the tramway between Christchurch and 
Bournemouth, and they had erected a generating station at Cbrist- 
church. He could not help referring with satisfaction to the pro- 
visional order which they had obtained for Pokesdown, for that was 
one of the rare instances where the Board of Trade had dispensed 
with the consent of the local authority. He was pleased to вау that 
the Richmond Co. continued to make satisfactory progress, and the 
company had increased its dividend on the ordinary shares from 
6 to 7 per cent. With those substantial signs of progress before 
them he thought they had every reason to be satisfied with their 
investment in the Richmond undertaking. 


Dr. J. A. Нозкев seconded the motion, and the report was 


- adopted. 


Brush Electrical Engineering Co, Ltd. 


Lorp Vaux or HABROWDEN presided at this company's meetirg 
held on Monday at Hamilton House. 

In moving the adoption of the report, he congratulated the share- 
holders on the progress which the company had made. There was 
an improvement in the profit and the prospects of the company. 
The balance of net profit, before deducting the sum of £6,500 for 
the depreciation reserve, amounted to £30,686, as compared with 
£22,455 last year. From tbat £30,686 they bad in fairness to 
deduct the sum of £2,100, being the revereal of the commission 
charged last year on the underwriting of 25,000 ordinary shares of 
the British Electric Traction Co., which arrangement they had can- 
celled on what he considered were favourable terms. The net 
improvement therefore over 1901 was really £6,131. Turning to 
the profit and loss account, they would notice that the outstanding 
charges were some £3,000 more than last year. The standing 
charges for 1902 included items of exceptional expenditure, some 
of which would not recur. Owing to changes in the staff, some 

portion of the item “salaries” had been unproductive; but 
their obligations under that head were now at anend. The amount 
of stock and work in hand had increased very considerably, so had the 
item of debtors, but that was naturally the case with the growth ofa 
business. Then with regard to patents, although further patents 
had been sllowed to lapse, and no new patents had been acquired, 
that item of patents and goodwill remained at £181,397. The board 
were alive to the importance of that figure, but it was only right that 
the shareholders should understand clearly that that amount did not 

resent a valuation. It was merely a statement of the sum at 
which the patents and goodwill stood in the books. No useful 
valuation could possibly be made. The board had recognised that 
steam turbines were destired to play an important part in the 
future of electrical engineering, and had obtained a licence to 
manufacture machinery of that class under the Parsons patents. 
Another department was the construction of poly phase generating and 
distributing machinery. Hithertothe demand for poly phase machinery 
in this country bad been limited, but that system had made great 
head way in America and on the Continent. For many purpores, such 
as lengthy electric tube and surface tramways, and for long-distance 
power transmission, the system was sometimes the only practicable 
one. Toe company had recently built some fine carriages for the 
Great Northern and City Electric Railway, and they had just com- 


pleted two trial trains for Mr. Yerkes in connection with the 
electrification of the underground. There was a very considerable 
amount of electric traction work in prospect, and the directors 
looked forward with confidence to the company secnring a 
large proportion of the orders for the plant and rolling stock 
which would be required. A contract department had been organised 
during the year, and several important contracts were already in 
hand or in course of negotiation. An automobile department had 
also been started during the year and was making satisfactory pro- 
gress. Up to the present time the regular types of petrol motors 
had been sold, and increased business in that department was to be 
looked for during the current year. They would be having some 
types of cars on view at their showrooms in Lambeth within the 
next two or three weeks. 

Some discussion followed, Mr. SIR ER asking if there was any 
d prospect of their getting any dividend on the ordinary 
shares. 

Mr. Dunn wished to know what was the amount of cash at the 
bank; he could see no mention of it on the balance-sheet. Why 
had they had to borrow £47,000 from the bankers? 

The CHAIRMAR, in reply, said that he thought the natural answer 
to the first gentleman’s question was that last year they only paid 
one half of the preference dividend, This year they had paid the 
whole of the preference dividend, and were some £6,000 better 
than last year. The directors were not in a position to say whether 
the company would do better in the current year, but personally 
he hoped it would be so. Аз to the amount of cash at the bank, he 
was afraid it would not be possible to answer off-hand. The loan 
from the bank was a temporary matter, arranged so as not to 
increase permanently their share capital. 

Mr. OTTLEY: Then I understand the chairman's answer to be that 
you have really no cash at the banker's. 

The CHAIRMAN replied that, as he had already said, there was a 
loan from the bankers. They had various accounts at the bank, 
and no doubt some of them were in credit on December 31st, and 
joy in debit, but the net result was that there was an overdraft of 

47,000. 

The motion for the adoption of the report was seconded by Mr. 
J. S. RaAwonTH, and adopted. The retiring directors and the 
auditors were re-elected, and the meetíng terminated. 


a 


Willans & Robinson. 


THE accounts for the half-year ended December 31st, 1902 show 
that after writing off as depreciation from plant, &c., the sum of 
£5,759, and paying interest upon debenture stock, the balance to the 
credit of the profit and loss account at the end of the half-year 
(including £5,388 188. 7d. brought forward) is £25,541. Out of this 
the directors propose that dividends be paid at the rate of 6 per 
cent. per annum upon the preference shares and 7 per cent. per 
annum upon the ordinary shares (making 84 per cent. per annum 
for the year 1902), amounting in all to £21,666. They further pro- 
pose to carry £2,500 to the reserve fund, leaving £1,375 to be 
carried forward. | 


As it is not proposed to re-institute a separate debenture sinking fund, the 
general reserve fund must be regarded as in effect including & debenture 
sinbing fund, and the practice of making & substantial addition to the reserve 
fund should, in the opinion of the directors, be adhered to, even in unfavour- 
able times like the present. The directors regret to have tosubmit accounts so 
much less favourable than usual. The result is in large part accounted for by 
the fact that interest has to be paid on the sum invested in the Queen's Ferry 
Works, which as yet earns no protits; if Queen's Ferry could be entirely 
excluded from the accounts the earnings of the Rugby business alone would 
admit of an increase of about 4 per cent. in the dividend upon the ordinary 
shares. This cause of falling off in the rate of profitupon the capital as a whole 
was, of course, foreseen, and may be regarded as temporary; but it is right to 
point out that the profits upon the engine business itself are smaller, owing 
partly to the increased competition and lower prices, which are felt generally in 
the engineering trades, and partly to the fact that the much larger eizes of 
engines now called for cost more to produce, in proportion to the prices obtain- 
able for them, than the small engines which formerly formed the bulk of the 
company's business. Since the end of the half-year the boiler works have been 
started, and work has been commenced upon a number ot boilers, but it is nct 
to be expected that the boiler works can contribute substantially to the profits 
during the present year. In view of present tendencies in the engineering 
trade, and the greater cost per horse-power of the company's principle 
speciality, when made in the large sizes now necessary, the directors have con- 
tinued their endeavours to widen the basis of the company's operations. The 
new gas engine business shows promise of satisfactory increase, and the 
directors are glad to say that they havesettled the terms of an agreement with 
a powerful Continental combination, which will place the company in а posi- 
tion to introduce into this country an invention which they believe will be 
recognised as of high importance to users of both steam and gas power, and 
which they hope wiil bring many orders to the company for engines of a type 
not at present made by them. 


Guildford Electricity Supply Co. 


Tux directors’ report for 1902 refers to the greatly improved position 
of the company. The revenue account shows a balance of £1,194 
1s. 7d., after allowing 4200 for depreciation, £64 Ба. 9d. for 
preliminary expenses written off, and £150 towards meeting the cost 
of an action brought against the company by adjoining landowners 
claiming ownership of the road which is the only entrance the com- 
pany has to ite works, The gross revenue for the year was £3,312 
lős, being an increase of £817 88. 2d. on the previous year, equi- 
valent to upwards of 32 per cent. The normal expenditure at the 
same time shows no appreciable increase, except iu the items of 
salaries, wages and repairs. Out of the balance of £5:9 3s. 4d. 
shown by the net revenue account, the board recommend the payment 
of a dividend of 3 per cent. on the ordinary shares, carrying forward 
a balance of £135 13s. 4d. Mr. Ferdinand Smallpiece was elected 
director in June last to fill a vacancy. 
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Chislehurst Electric Supply Co. 


Irn directors report that the progress made by the company during 
the year 1902 has been satisfactory, the number of lamps connected 
(8 СР.) up to December 31st, 1902, having increased from 6,691 to 
8,329, and the gross revenue from £1,805 to £2,365. Including £94 
brought forward, the net revenue account shows a profit of £808, 
which, after paying interest on debentures and loans, leaves a 
balance of £392. The directors recommend tbe payment of a 
dividend at the rate of 3 per cent. free of income-tax ; that the pre- 
liminary expenses, amounting to £81 19a., be written off; and that 
the balance, £18 178, be carried forward. Mr. Е E. Gripper offers 
himself for re-election. During the year the Bromley (Kent) 
Electric Light and Power Co, Ltd., have purchased practically the 
whole of the shares of the company, and Меявтв. D. Grinsted, 
F. Medhurst, R. Taylor and J. C. Wigham (directors of the Bromley 
Co.) offer themselves for election as directors. 


Bromley (Kent) Electrie Light and Power Co. 


Tue directors’ report says that the progress made by the company 
during the year has been very satisfactory, the lamp connections in 
Bromley having increased from 20,125 to 27,414, whilst 8,329 are 
being supplied in Chislehurst. Applications for 3,000 additional 
lamps have already been received this year. The sale of current 
has increased from £5,756 to £7,938. The result of the year's 
trading, including the balance of £36 14s. 7d. brought forward from 
last year, shows a profit of £5,684 Os. 7d., and after payment of 
debenture and loan interest, &c., amounting to £2,215 5s. 6d, the 
amount available for dividend is £3,468 15s 1d. The directors 
recommend the payment of a dividend at the rate of 5 per cent. for 
tne year, that £1,000 be placed to a reserve fund for the renewal of 
plant, and that the expenses of placing the new capital, amounting 
to £636 58, be written off, leaving a balance of £147 10s. 1d. to be 
carried forward to the next account. In accordance with the resolu- 
tion passed at the last general meeting, the directors have acquired 
practically the whole of the shares in the Chislehurst Electric 
Supply Co., Ltd. During the yearthe balance of the share capital, 
£33,195, har been subscribed and is now fully paid up; the 5 per 
cent. debentures have been paid off, and a new issue of £50,000 in 
43 per cent. debenture stock has been made and fully subscribed. In 
order to provide for future extensions it is proposed to increase the 
capital of the company to £100,000. 


Barcelona Tramways Co. 


Тнв report for 1902 states that the traffic receipts amounted to 
£123,881; the total receipts were £124,507; less working expenees, 
£80,380; gross profit, £44,127. After deducting loss on exchange, 
£12,826, and adding amount brought forward, £1,709, there is a 
balance of £33,010. The traffic receipts show an increase over those 
of 1901 of £18,419, and the expenses an increase of £10,345. The 
number of passengers carried was 38,355 130 against 33,787,925 in 
1901, and 27,959,547 in 1900. The miles run were 3,515,467 against 
3,275,440 in 1901, and 3,126,938 in 1900. After debenture charges 
and preference interest are met, £5,000 is placed to renewal fund, 
5 per cent. is paid on the ordinary shares, and £2,558 is carried 
forward. The conversion of the Ensanche Co.'s lines to electric 
traction, commenced early last year, was sufficiently advanced to 
admit of one section being run with electric power in September, 
and the remainder was finished by the end of the year. The 
Barcelona Co. took over the working under the new agreement on 
February 27th, 1902, and the 10 months resulted, as was to be 
expected under the circumstances, in a Joss, arising mainly from 
the disturbance of the traffic during construction and the expense of 
mule traction. 


Prospectus.— Yesterday the list of applications was to 
close in an iesue of 36,000 £10 shares in the Shannon Water and 
Electric Power Co. This represents the whole of the authorised 
share capital ; 3 per cent. is to be paid upon it during the construc- 
tional period. The objects of the company are known to our 
readers, having been frequently mentioned in the columns of the 
ELECTRICAL REvIEW. In estimating pr fits to be expected from 
the supply of energy in tulk, &c, around Limerick (tbe area of 
supply is 30 miles radius), the prospectus mentions a gross annual 
income of £70,000, (8,400,000 units at 2d. per unit), and working 
expenses only £26,250. 


Buenos Ayres and Belgrano Electric Tramways Co. 
— During 1902 the receipts were £100,267 and the expenditure 
£38,619, leaving a balance of £61,648. £5,000 is placed to renewal 
fund, dividends on the two classes of preference shares are paid, 
and also dividend arrears ou B" preference shares; there is then 
£3,270 left to carry forward. 


Anglo-American Telegraph Co.—After placing £6,000 
to the credit of the renewal fand, an iaterim dividend is proposed 
for the quarter ending March 31st, 1903, of 158. per cent. on the 
ordinary stock and £1 10s. per cent. on the preferred stock. 


STOCKS AND SHARES. 


Wednesday Evening. 


CAPITAL requirements from all parts of the world combine with other 
inferior causes to render money still expensive. Evon Consols cost 
4% percent. to carry over early in this present week, and such a 
charge operates adversely against any possible rise in the price of 
Goschens which might come otherwise. Markets generally are 
waiting upon the course of Consol», but those with which electrical 
affairs are concerned may be described as remarkably steady in 
comparison with other investment sections of the Stock Exchange. 

Marked difference of opinion prevails as to the best time for 
introducing the new issue of County of London Second Debenture 
stock already referred to in these columns. Those who urge that 
nobody will look at a 4j per cent. iesue at 103 before Easter are met 
with the rejoinder that so many things are being held over uatil 
after the holidays that the County emission would stand less cbance 
of success then than it would if offered at the present 
time. Meanwhile, the shares bave recovered the dividend- 
deduction of 4s., but Metropolitans, ex their dividend of 7s. 6d., are 
j down on Lord Welby's speech referring to the way in which 
Marylebone should raise the money for payment to the company. 
Charirg Cross Debenture is a shade harder in tone, a large block of 
the stock which came into the market some time ago baving been 
practically all absorbed at gradually-increased prices. City of 
Londons аге down again, after their last werk's advance, but the 
general sentiment as to these shares seems to be changing, and in 
usually guarded quarters they are being suggested as a good invest- 
ment of their kind. Urbans of both classes have hardened, but the 
Electricity Supply market is beginning to grumble about the 
slackness of business. 

In the railway department small declines in Central London Pre- 
ferred and City and South London Ordinary bave to be noted. 
The recent dulness of City stock is now attributed to fears lest the 
opposition of the Metropolitan Railway to the City and South 
London's Euston extension should stop the scheme. Possibly the 
fallis more naturally the result of profit-taking after & long rise. 
Great Northern and City Preferred shares were dealt in at 8-5% on 
Tuesday last, and the proposals to raise £450,000 in 4 per cent. 
Preference shares stand adjourned for a few days. Progress is 
being made with tbe Bill for the construction of an electric railway 
for linking Watford to Edgware, and thus provide a new route from 
the former town to Charirg Cross. Baker Street and Waterloo 
shares are nominally 8 to 9; the company is applying for an exten- 
sion of time before opening its line to the public. 

British Electric Tractions are firm, but the shares do not change 
in price. The Debenture stock, quoted ex interest on Tuesday last, 
is rather barder. London United Tramways Preference are firm at 
11$ and the Debenture stock at 107; if tbe present Spriog-time 
traffic of the company increases in proportion as the weather 
becomes warmer, the company should do excellently well this year. 
The extension to Hampton Court is at last open. Pott+ries Deben- 
ture stock has been changing hands at 1064, and Metropolitan 
Electric Tramways Preference were dealt in at 1 the other day. 
Anglo-Argentine Trams are better at 44, and Barcelona shares 
command a small fraction over 9. 

Amongst telegraph stocks the only noticeable feature is a decline 
in the Anglo-American group. In this the hand of Marconi is 
plainly discernible, forasmuch as the Times has accepted a 
news service supplied from tbe other side of the Atlantic 
by “ Marconigraph.” Where is that service now? Of course, 
the Marcovi meeting, held the other day, was very hopefal 
and enthusiastic, as it inevitably would be; perhaps the aspect 
that appeals chiefly to business men is the larger privileges 
which are being accorded to the company by the Govern- 
ment. But notes of optimism are needful when a comparatively 
new concern is about to raise a large amount of fresh share capital— 
and at 2? the shares seem quite sufficiently valued. Several 
telegraph shares, which were quoted ex dividend on the account 
day, March 31st, have not been altered in quotation. The Eastern 
varieties show no recordable cl ange. 

Of matters miscellaneous, the most interesting 1s the advancing of 
National Telephone stocks; the Deferred has risen six points in 
less than a fortnight and the buying is of a good character. Edison 
and Swan shares are down 1 to 0—1, and Неціеу'в Preference have 
shed 4. Willans & Robinson weakened to 74 on tbe appearance of 
the report, although the document teems satisfactory enough. 
South Lancashire Tramways shares are not yet quoted in London. 
Brush Preference have eased off again, and the Ordinary keep about 
a sovereign. In the debenture list, British Insulated is 2 point to 
the good. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ; ; Business done 
Present NAME or | Dividends for the last Quot ts 8 week ended 
issue. за three years. Mar. 95th. April 1st. x 
1900. | 1901. | 1902. Highest Lowest 
67,100 | African Direct Telegraph, 4% Debs "m г vs А 100 А gs " 97 —101 97 —101 oe 
25 000 Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 • ee . 10 e eo oe 24— 84 24— 84 ee | 9 і 
119,700 do. 65% Debs., Nos. 1 to 1,250 Red... vs ..| 100 ; ae 70 — 80 70 — 80 is ges i 
758,810 Anglo-American W З xs és ae „> ..| Stock | 8% 61s. 60/6 50 — 53 49 — 52 dé - 
8,106,580 Do. do. do. 6 % Pret. " ©» và m .. | Stock | 6 6 96 6 P 90 — 95 91 — 93 E 980 
8,106,580 Do. do. do. Deferred “4 i3 $a "^ .. | Btock | бв. 2s 1/- 91— 3 8&4— 9 : 
44,600 Chili Telephone, Nos. 1 to 44, 000 ee ee eo ee ee ee 5 5 2 § g ее 44— 4 44 — 4i -S ida 
Commercial Cable ati .. | $100 8 8 22 160 —170 160 —170 sx wa 
1,841,209 Do. do. Sterling 500 year ‘ * Deb. Btook Red. Vs .. | Stock nA » ae 90 — 98 89 — 92 914 91} 
16,000 a ee s 8 : xs - 10 44% 4% a 7 7 - . | 
6,000 10 % Pref. ee oe eo ee ee ee ee 10 ee oe ee 1 — 14 1 — 14 [E ee ) 
12,931 Direot Spanish Telegraph s E 5 s 5 4% 4% 4% : 8 be .. A 
6,000 10 % Cum. Pref. T e T es b | .. Ta v: 7— 8 7— 8 КЕ TE 
60,7102 Direct t United ва ‘Cable 20 8196 8196 Ps 94— 104 9 — 10 118 94 ! 
908000 | Direct West India Cable, 3000 Reg. Deb., within Noa, 1 1 to 1, 200, Red. 100 2s ix zu 99 —102 99 —102 a T 
400,000 Eastern Telegraph, Ord. S Stock | 7% | 7% Р 119 —194 119 —124 121 1104 ` 
1,955,565 Do. 84 Prel. Stock ia "m ..| 100 io a = 85 — 88 81 — 87 85 84 , 
1,584,645 Do. 4 9 Mort. Deb. Stock Red. ds .. | Stock i $a is 106 —109 106 —109 x i 
300,000 | Eastern Extension, 1 and China Telegraph ai fe 10 7 96 7 96 is 111— 124 114— 124 11) 113 
220,000 Do. 4 % Deb. Stock Stock xs " Ps 105 —108 105 —105 Е БА 
800,000 | Eastern & South Миса Tele., 4% Mt. Db., Nos.1 to 8, 000, red. 1909 100 si vs re 99 —102 99 —102 
90,000 Do. do. en Mort. рсе (Mauritius Bub) 1 hui 8, 000 25 % is s 101 —104 2% 101 —104 96 
190,97 | Globe Telegraph ind s 10 5196 5196 s 81— 91 8j— 9} 94 8H 
190,042 Do. do. EH "Pref. $ © 5 ae s 10 is vd sx 12 — 18 12 — 18 124 
150,000 | Great Northern Telegraph, o Copenhagen - t А 10 165% | 15 % v 25 — 27 25 — 91 258 ws 
65,9001 | Halifax and Bermudas Cable, 44 % Ist Mort. PP C TAE ро | 100 ‚. » .. 99 —102 99 —102 " А 
, з . 
17,000 | Indo-European Telegraph s ii s 25 10% | 10 96 - 87— 1 87 — 11 878 "T 
100,000 | London Platino-Brasilian Telegraph, 6 % Debs. e 05e >. | 100 ae T .. 100 —104 100 —104 «s we 
72,680 | Montevideo Telephone, Ltd., cm Nos. 1 to 72, 6600. 1 % | 24% A $ Т" = 
86.492 Do. do. 3 x ax 1 ss бе Е 1 1 " 
198,393 | National Telephone, Pref. Stock . ; s .. | 100 5% 5% 6% 98 —100 98 —100 99 984 
1,968,667 Do. Def. Stock : - es oa КУ ..| 100 ss un 4h 78 — 15 75 — TI 7 15 
15,000 Do. do. 6 % Cum. Ist Pref. .. a" - ee РР 10 6% 6% 6 X, 18 — 14 13 — 14 ee x 
15,000 Do. do. 6 % Cum. and Pref. xx wie 10 6% 6% 6% 12 — 18 12 — 13 vs 
950,000 Do. do. 5 & Non-cum. 8rd. Pref., 1 to 250,000 ae oe 5 5 5 5 % 58 53— bà 5 БА 
1,000,0004 Do. do. 84 % Deb. Stock Red. ee .. | Stock | 84 84 34% 97 — 99 97 — 99 
600,000 Do. do. 4 9$ Deb. Stock Red. s ..| 100 4 4 4% 101 —103 102 —104 1023 1024 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,804, fully paid. 1 6 8 А 1 1 me B 
100,000: | Pacific and European Tel., 4 % M Debs., 1 to ыо ae .. | 100 A ; 97 —100 97 —100 ix > 
189 | Reuter's . DUET E. Cup. Ую 8 5% | 5% à 6 . 
$309 | Submarine Cables Trust а i4 “> ss " .. | Cert. as "m 105 —115 105 —115 "" 
58,000 | United River Plate Telephone m b 7 96 1% - — bi — 63 58 
40,000 Do. do. 5 % Cum. Pret., Nos. 1 to 40,000 ба b га “ 3 4i— 5ł 11— bi du ilia 
179,9471 Do. do. 5 % Debe. .. .. | Stock © gue eis 101 —107 105 —108 Pe РЕ 
15,609 | West African "Telegraph, Shares x 10 «s es ae 8— 4 B— 4 zs is 
30,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 59,008 . 24 sa 925 a 0— 1 0- i Vs e 
150,0001 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub, Tel. 100 gt МЯ ра 96 — 99 96 — 99 vi И 
957,980 | Western Telegraph, Ltd., ^Nos. 1 to 207,980 s k 10 7 96 7 96 Va 11 — 12 11 — 12 118 11$ 
75,0008 Do. do. 6 Debs. 2nd series, 1906 б» * PES 100 s vs m 101 —104 101 —104 . v. M 
400,000 Do. do. Deb. Stock Red. € ө S 100 Ке às TM 96 — 99 96 — 09 984 978 
5,3891 | West India and Panama ecu” - is 10 4 vs 20 1. — i] — 134 e T 
84,563 Do. do. do. 6 Cum. Ist Pret. . 10 2: : B 61— 6 — ў 62 6 
4,669 Do. do. do. 6 Dole 2nd Pref. za V 10 m i E 1— 5 4— 5 e s 
80,0001 Do. do. do, Debs., Nos. 1 to 1,800 ee 100 ee ee ee 99 —102 99 —102 ee ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 British Aluminium 7 9, Cum. Pref. ee ee ee 10 ee ee ee | 8 — 4 8 — 4 ° э oe 
800,000 Do. do. 5% 1st Mort. Deb. Btock Red. 5% s .. | Stock 2s ix z 75 — 80 75 — 80 2 43 
100,000 | British Electric Traction i Pe vx ES s$ 10 9 96 9 96 pi 194— 14 194— 14 134 13% 
100,000 Do. do: 6 % Cum. Pret. aes — 10 - pase. gà ds 12 — 124 12 — 123 123 i2a 
600,000 Do. 5 % Perpetual Debenture Btock ix „| Воск | .. , we | у. 124 —127 ! 122 —125 xd 1 123} 
100,000 | British Insulated and Helsby Cables s : Ee Q5 5 ,15% 10% 10% 8— 8 | T 8 xd 7 1% 
100,000 Do. do. 6 % Cum. Pref. бы ЭЁ оёз 5 25 PES MN 51— 6 | — 64 
50,000 | Ро. do. 43% 18 Mort. Deb. Redl. 100 | ыз v 102 —106 103—107 1054 m 
50,000 TBrowett Lindley & Co., Ord. .. Ve ож же же #1 8 Nil! 12/6 to 18 / ' 12/6 to 18/6 us èi 
50,000 Do. do. 69,Cum.Prel. .. o no ..| 21 6 | 6% " 16/6 to 17s. ! 16/6 to 17s. ae > 
105,781 Bra 3 Engineering, Ord., 1 to 105,781 . 2 905 ёж 2 b Nil Nil J— of | i— Ц " d 
150,000 do. Non-cum.6% Pref. mn. 2 | 6% | 8% | 6% ц- 90 | B= 2 xa} iz 
125,00 Do; do. Hi 96 Perp. Deb. Stock . m .. | Stock s E 99 —102 99 —102 T Ps 
125,0001 Do. 9% Perp. 2nd Deb. Btock Ps .. | Stock га Е i 85 — 95 89 — 94 АЕ ee 
85,000 | Callender's Cable 8 RE shares „ 5 15 / 20 i 134— 144 | 134— 143 143 14 
40,000 Do. do. do. 5 % Cum. Pref. . La 5 a T id 6 "UE jx 
30,0001 Do. do. do. 43 95 1st Mort Deb. Btock Red. .. | Stock | 7 2 108 —112 | 108 —112 x " 
190,04 | Central London Railway, Ord. Stock A Я .. | Btock vs 4 J 4 96 105 —109 | 104 —107 106 1044 
494,098 Do. do. 4% Pref. Stock. es. 0s e | Stock РА 4 4% | 108 —106 108 —106 ii " 
194,998 Do. do. Def. do. .. РЕ - n .. | Stock  .. 4% 4% 107 —110 106 —109 107 107 
1,330,000 City and South London Railway .. Pe AL 55 es .. | Stock ! 1} 9 2 8176 15 — T 754 — P 15 74 
85,000 Crompton & Co., Noe i to 85, 000 VE 8 8 1% is MW 8 | | 9i— 2 2 .. 
А st Mort. Reg. De to о an н 5 
man 901 to 11, 000 of £50 red. . ae ee ee oe 102 —106 102 106 е ee 
99,361 He & Swan United Elec. Light, A ” shares, £8 paid, 1 to . 28) 5 1 2% Nil T á— | 0 — i и 
17,189 Do. do. “ А?” shares, 01—017,189 . Ч b ч Nil В 14— ‚ le 2 Р i 
844,028; Do. do. 4 % Deb. Stock Red. 100 RS "s s 73 — 77 ! 73 — 77 ; 
100,0001 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 i И a 77 — 82 75 — 80 xd : 
112100 | Electric Construction, 1 to 112,100 .. 8 2 16% 6 96 s и— 2 H 2 13 ; 
31,200 Do. do. T Cum. Pref., 1 to 81,00 2 an vs ex i— 3 21— 8 xi 
0,500 | Do. Perp. 1st Mort. Deb. Stok e Stock px us "n 99 —102 99 —102 : ; 
25000 | General Eleciri 88 пй, 5 % саш. Pref. es s ats a 10 5 96 5% bs 10 — 104 10 — 104 
4000 | Do. n Works rt. Deb... . Stock x: * Ж 100 —103 99 —102 xd к 
35,000 неза! 8 i Tj ) "Telegraph í orks, Ord. Mel ms E- ds 5 | 20 20 Y 20 15 — 16 xd 15 — 16 158 154 
85,000 Pref. m. ut b 4à E us b 6 ха 5— 53 hs e 
үзө D к б 5 2 ini 4 ше Deb. Stock  .. . Stock DET " 107 n | 1 
India-Ru ; Gutta-Percha elegrap orks 10 10 ia 184— 1 194 193 1 
800,000: Do. do. 4 % lst Mori. Deb. 100 , .. m Е 100 —103 xd| 100 —103 1013 ic 
81,500 трі Overhead Railway, Ord. .. "e . 10 8196 14% 14% 57 — 52— 6 8 
10,000 |+ do. Pref. £10 paid 10 E 1 11 1 11 
7.500 Parker .. (Thomas), Ltd., Ord., Nos. 1 to 7,500 us T vs i. 10 Ja 14 154 14 153 
81,350 | Telegraph Construction and Maintenance.. 12 | 174% | 20% | 200% 86 — 89 36 — 37} 87 
190,000 Do. 4 % Deb. Bas "Nos. 1 to 1,500 Red. 1909 | 100 | w% 101 —104 100 —104 
{ 
| | | | 
| t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
ч $ From Bradford Share List. 4 From Manchester Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
e e — en Ооа Construction and Maintenanoe, nil to 6d. | Oldham, Ashton, and Hyde Electric (£10 £10 på) Ord., 14—15. 
iring, i—i. Do, 10 pd.), 94—104. 


Bank rate of discount 4 per cent. (October Зра, 1909) 


b90 


THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,328, APRIL 3, 1903. 


SHARE LIST OF ELECTRICAL COMPANIES (cntinued)—ELECTRICITY SUPPLY COMPANIES. 


Present 
issue, 


100,000 
100,000 
20, 
20,000 
50,000 
10, 
40, 
а 000 


88888 


S888 8 
888885 


Ф 


TEEI 


C 


D 


S888 
22282 


е 


sass 
8888888888 


БЕБЕ 


Ф 


ps 
e 


2388888 


Sec Bes 


= 


SEE 
888888 


re 
Ld 
t= 


| 


Stock Closing Closing Business done 
NAME, or ae lor Шә Quotations | Quotations | week ended 
Share. уем. Mar. 25th. April Ist. | April 1st, 1908. 
t 1900. 1901. | 190. 
Blackheath and Greenwich Dist. Electrio Light, Ord.. ʻi E x ane i— 1 1— 1 
Do. $i 4396 11 Den. Воск, Prov. Corts, iA 100 8% 8$ A 110 — 10 Ў EC BET xd 
Brompton & Kensington Electric Light Sup., 4 1*0 „+ 8 x 
T do. 1% Cum. Pret. 85 b $a ә E 10 — 104 xd 10— 1 
Charing Cross and као Electricity Supply s m - b 9% 110% |10% 9— 9 Jg — 
Do. 40 а usd cam Eren 5 PE: xx Er m a 
Do. о. * Cit ndertaking " um. Pref. se 2а - 
Do. cus 49. S eh. E Stock Red. .. eee T 190 5% { 476 iM ngo А ^ —106 
*Сһеівеа Electricity Supply, e^ 8 — x — 
Do. do. % Deb. Stock Red. Stock MS m. x 109 —112 109 —112 
City of London Electric Light ting, Ord. 40 ,001—110,595 ` 10 0 ф 6 96 5 96 10 — 11 xà 94— 104 
Do. в Cum. Pret., 1 to 40,000 P. 10 6 Fe " 184— 144xd | 184— 144 
Do. Deb. Btock, Scrip. (iss. at 115) all paid . ~ РЫ А НА 122 —127 129 —127 
43 2nd Deb. Stock, v. Сетіз., all paid .. 100 x es ES 108 —106 108 —106 
County et London & Brush Prov. Electric L hting, Ord. 1—40, 000. . 10 4 4% 4% 84— 94 94 xd 
Do. do. do. 6 % Pref., 40,001 — 60,000. 10 6 Ls xe 12 — 18 12 — 18 xd 
Do. do. 44% Deb. Btock, Prov. Certa. (all paid) Red - ae x 109 —112 109 —112 
Edmundson's Electric Corporation, Ord. Shares 6 1% 1% 7 
Do do. 6 % Cum. Pref. . T 84 а ls 6 — 6 — 64xd 
15, bridge El Oni. Mort. Deb. Stock 10 "E 103 55 110 — 113 10 цо 
8 n and Knights e Electric, 0 1 114 xd 
gto do. do. 4% Debenture Stock Stock gx ES K 100 —108 100 —108 
London Electric Supply Corporation, Limited, Ord. 8 bs P y 23 
Do. do. do. 6 96 Pret. 5 T $^ e" 6 xd 6 
Do. i do. -— do 4 * 1st Mort. Deb. воск Red Ip 8 3; "m 715 1 = И ное 
Metro litan Electric Supply, 1 to А — 19 х 
PDo. о. Ist Mort. Deb. Stock m as PES 93 109 —114 108 —113 
D. do. Mort. Deb. Бове Hee Btock a E x 98 —101 98 —101 
Notting Hill Electric Lighting be А 10 7 6 6 & 14 — 15 xd 14 — 15 
St. James’ and Pall Mall Electrio Light, Ord. x т 5 14$ 143 144 15 — 16 15 — 16 
Do. do. do. 7 % Pref. 20,081 to 40,080 b 7 7 ©» 94 94 
Do. do. do. 84% Deb. Stock Red... 100 is z =" 98 —101 98 —101 
Smithfield Markets Electrio Supply, Ord. .. ; Ее as b 2496 8 — 84 8— 8% 
Do. do. 4% Deb. Ў is 100 m 88 — 98 89 — 93 
South London [sop Jeep. Ord. К А 5 13% — 4 9)— 4 xd 
Urban Electric Supply, Р 5 s és x 4 4 xd 
ioter El E 8 a Ord: Pret, : 5 10% 103% | 12.96 э 18 е 
Westminster Electric Supply, 3 vs 8 
Do. do. 5 % Cum. Pref. 5 js 2s T — 8$ 63 


* Subject to Founders Shares. 


1 Unless otherwise stated all shares are 


fully paid. 
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MARKET QUOTATIONS, Wednesday, April lst. 


CHEMICALS, &o. 


a Acid, н озкосшога с. рег cwt. 
а n itrio рег cwt. 
a n» alic. : à per owt 
a „ Sulphurio .. per cwt. 
a Ammoniac, Sal per owt. 
а Ammonia, Muriate (crystal) per ton 
.. per ton 
F Bleaching powder .. bus .. per ton 
a Bisulphide ш Carbon T . per ton 
a Borax. 2 gs per ton 
a Benzole (90 у) ais - .. per gal. 
a (50/90 9%) .. ce .. per gal. 
a Copper Sulphate аа .. рег ton 
a Lead, Nitrate aM per ton 
a „ White Sugar " per ton 
a „ Peroxide... 30 per ton 
a Methylated Spirit r gal. 
a Naphtha, Solvent (90%, at 160° С), per gal. 
a Potash, Bichromate, in casks .. per lb. 
a T Caustic (76/8090). . per ton 
a Bisulphate per ton 
a Shellac per cwt 
a Sulphate of Magnesia es per ton 
a Sulphur, Sublimed odii per ton 
a i 55 " per ton 
a Lum per ton 
a Soda. Caustic (white 70 %) per ton 
a n stals per ton 
a „ Bichromate, ‘casks... per lb. 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton 
b з» е, in ton lots .. per ton 
b Sheet, in ton lots .. per ton 
p Babbitt's metal ingots. r ton 
c Brass ое metal 2" to 12) basis per lb. 
€ „ be (brazed) 5+ per lb 
e „ » (solid drawn).. per lb 
с Wire, basis.. per lb 
с Copper Tubes (brazed) .. per lb 
(solid drawn) .. per lb. 
g Copper Bars (best selected .. рег ton 


Quotations s supplied by :—a Messrs. G. Boor & Co.; 


and Lewe; 


J Messrs 


^  — OHEMICALS ёо | EM || Weeks || МЕТАІ8, &o. (owed. Pries. | Week's 
bJ- ys g Copper Sheet si per ton 
29J- g » Rod. per ton 
92 / e " (Electrolytic) Bars per ton 
5/6 e i T Sheets per ton 
42/- e » " per ton 
£88 10 e : КА Н. ©: Wire per 1b. 
£30 А f Ebonite Rod А per lb. 
£4 10 - Sheet a .. per lb. 
£15 п German Silver Wire as .. per lb 
£18 s h Gutta-percha fine . is per lb. 
1/- T h India-rubber, Para fine per Ib. 
5/6 ; 4 Iron, Charcoal Sheets .. per ton 
£29 15 г 4 „ Pig (Cleveland warrants) ‚ per ton 
£A Я » Forgings, according to візе рег ton 
£81 T 4 „ Scrap, heavy .. per ton 
£27 10 в 4 , Wire, galvanised No. 8 .. per ton 
28 с 9 Lead, English Ingot "S .. per ton 
8d. f n ” Sheet per ton 
£24 m Manganin Wire No. 28 . per lb. 
£85 9 Mercury . per bot. 
119/- d Mica (in ginal cases) small . per lb. 
£4 10 a з » " medium per Ib 
£6 5 à d large .. perlb. | 
£b 10 p Phosphor Bronze, plain castings per lb. 
£5 p » rolled bars & rods per lb. 
210 15 p i eS snoer per lb, 
£8 : 0 Platinum e Ё per oz. 
94d. ifi f Silicium Bronze Wire .. per lb. 
Stee., Magnet, "in ban сото, р" "n per ton 
,»9 » 
£148 : g Tin, Block . us ee .. рег ton 
£224 a д Foil . per lb 
£191 T. | п „ Wire, Nos. 1 to 16 per lb 
£48 to £145 inc. p White Anti- friction Metals 
Tid. . inc, „White Ant" brand per ton 
А inc. j Yarns, ae Grey Cotton, on sp'ls per lb. 
d. inc. j » a. Flax. .. per lb. 
Tad. inc. ij „ 8 ply 10 Ibs. Russian per lb 
10d. d. inc. j » 10 lbs. Russian, single .. per lb 
а. іпс. j 180 Ibs. Jute rove per ton 
8. Р | k Zine, Sh't (Vieille Montagne bnd. ) per ton 


! 
А Week | Reoeipts for 
Localits | ending | the week. 
4 £* 
Aberdeen .. P .. | Mar. 28 + 295 
Birmingham 22 A » 28 | 5,108 | +490 
Blackburn . » 2 748 | + 1 
Blackpool and Fleetwood 4, 99 218 | +197 
Bolton e 9 £9 1,686 = 194 
Bristol » 27 | 4.511 | +801 
Burnley .. zs га » 28 716 | + 19 
British Elec. Trao. Co. :— 
Barnsley District .. | Mar. 20 162 — 
Devonport » 20 408 60 
Dudle —Btourbridge. . „ 20 700 | + 26 
Gateshoad » 20 TI5 | +108 
Gravesend— Northfleet » 20 191 — 
Greenock— Pt. Glasgow „ 20 486 | + 57 
Hartlepool m s] o 20 234 | + 68 
Kidderminster 0 0 ee e 20 101 awa B 
Merthyr .. T ay » 20 180 | — 12 
Middleton es Oe [I] 20 229 и 
Oldham—Ashton v „ 20 612 | + 26 
Peterborough oe De " 20 118 = 


en o , 


-- 


1 1 | 
Wt BSED ht — MEC oe YE lo am c 


b The British Aluminium Co., Ltd.; c Mesars. Thos, Bolton & Sons., Ltd.; ; d Messrs. | 
e Messrs. Frederick Smith & Co.; F India-Rubber, G. P. and Teleg. Works Co., Ltd. ; g Messrs. James & shalsspeare ; 


Messrs. Edward T. Il & . : 


pis to 9 


Bi 
From £11 
47/6 to 50/- 

£9 15 


( £18 
1 to £13 5 
£14 10 
8/- 
£8 12 6 
8d. to 9d. 
1/9 to 2/9 
8/8 to 7/8 
1/- to 1/23 
1/1 to 1/4 
From 1/2 


£4 
10d. to 1/- 

£58 
£16 to £40 
| £140 10 


to £141 10 
1/6 
£42 to =e 
7 
rn 
£96 15 


eek's 


шоо or 588 


іпс. 


£4 10i inc. 
hd. i inc. 


inc. 


essrs. Bolling 


; k Messrs. Morris Ashby, Ltd.; m Messrs. W. T. Glover & Co., Ltd.; ; n Messrs. P. Ormiston & дош, o Messrs. 
Johnson, Matthey & Со, L$d.; p The Phosphor Bronze Co.,Ltd. 


ELECTRIC TRAMWAY AND RAI 


Miles А Week | Receipts for Miles 
Total to date. open. Locality. ending the week. 'Total to date. o[en. 
esque m 3 EN M Up E PET UM 
4 £* E & B. E. T. Co. оше | | £ 14. 2 & , * 
41,266 | + 10,556 | — | — Poole is oe Mar. 70 | 987 + 20 | 2,551|+ 515 — 
== — t | т, Potteries ee . | a8 20 1,508 + 18 | 16,628 + 1,870 : ==. 
2,470 + 155 7 | — Bouthport ei „„ 920 920 + 64 9,876|+ 950 — 
84,488 | + 7.525 — | — South Staffordshire .. „ 20] 748 — 43 7.718 — 297 2] —{ 
m == | ee É Swansea. on e: [T] 20 428 — 24 | 880 T 889 | — 
— — — — i; Taunton. oo e gn 20 48 |— 6! 587 — 46 13 «4H 
| |88 emouth ..  .. „ 20/ 0 | + 21 287|+ 388. = 
Bw eston-super-Mare.., „, 18 29 — 276 == 22 
1,766 — — — 678 Wolverhampton Dist. „ 90 361 7202 8,793 | + 2,168 1 +8 
4,291 — 57 85 — |g Yorkshire Wollen Dist. „ 20 174 cR 633 — 6 - 
7,681 | + 7211 — [F Dover sis „| „ 21 117 + 8 200|4 49 8 — 
9,020 | + 1,958 | 101 +2 Dublin  .. | „ 27 | 4,889 | +192! 52,683] + 3,808 46 | — 
1.966 — WE F East Bm „ | 610 | +185! 19,867|+ 4,968 Б |+ 
4.589 + 457 7 | wm. Glasgow... “a „ 28 12.648 447051 527,494 | 19,887 63 MET 
2,428 + 693 +2 Liverpool .. vs i » M | 9,811 , 4881 100,588 + 5,209; -- | — 
1,106 | 4- 85 | se $ Newcastle .. as „ 23 8,210 \+1,032 — — 17 — 
1,924 — 197 3 Sunderland . al 29 1,061 > 69 — 12 
2.58 — Ba | — Central London Жайма: „ 99 6979 | +851 90,841 + 4,997 63 | К 
5.742 ^ 621 8 | = pity and 8. — н 29 9.120 | 4 466 | 41,965 + 8,086 | 13 
1,089 = = a 920001 Overh B». " 20 | 1,603 : 4 198 | 19,496 + 1,07 ч і = 
' | 


М . . EAE 


RAILWAY TRAFFIC RECEIPTS. 
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METAL MARKET. 


Fluctuations in March. 


Mag. 2 3 4 5 6 9 101112 13 16 17 18 19 20 23 24 25 26 27 30 81 


£30 


LEAD (ENGLISH). 


Man. 2 3 4 5 6 9 1011 12 18 16 1718 19 20 23 24 25 2627 3031 


£20 
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COPPER (G. M. B's.) 


Мав. 2 3 4 5 6 9 1011 12 13 1617 18 19 20 23 24 25 26 27 3031 
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THE MURRAY PRINTING TELEGRAPH. 


(Concluded from page 546.) 


The Printer.—After the slip is perforated by the recorder, it is 
inserted in an automatic type-writing device, termed the printer, 
and the final operstion necessary to produce the type-written 
characters is entered upon. This apparatus consists of five longi- 
tudinally reciprocating bars or combs,” presenting five pointed 
extremities to a perforated plate or die. The perforated tape 
passes between the surface of the die plate and the pointed 
extremities of the bars. These pointed extremities register respec- 
tively with the five holes in the die plate. The tape is moved 
along between the die plate and tbe pointed ends of the bars step 

‘by step, the length of a letter or character at each step, viz., 4 in. 
When perforations in the tape coincide with the pointed ends of 
the bars, and corresponding perforations in the die plate, and when 
the plate is moved towards tbe pointed ends of the bare, the bars 
are, ог may be, separated into two groups. One group is moved 
longitudinally, corresponding with the unperforated sub-divisions 
of the tape, and the other group projects through the perforations 
in the tape into the die plate, and is unmoved. Lying vertically 
across the five bars or “combs ” at right angles thereto, area series 
of thin metal strips. Each strip is;mechanically connected with its 
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individual key lever on the typewriter. The edges of the five bars 
first described, facing the strips or cross levers, are notched arbi- 
trarily. These notches are caused to be aligned in front of any one of 
the strips under the control of the perforated tape and die. When 
auy one of the strips drops forward into a notch or groove, a motor- 
driven cam engages it and produces a movement of the typewriter 
lever. Tbe movement of the die and papor tape, aud of the type- 
writer key-lever, is produced by cams, the machine being driven by 
hand or power. : 
The vertical section shown in, fig. 16 gives a general idea of the 
E There are a series of cross bars, 1, equal in number to the 
eys of the typewriter. They are pivoted at 2, and move in a 
slotted guide bar, 4. They are eupported by a universal bar, 5, 
controlled by a cam. The cross bars, 1, are supported just clear of 
combs, 3. These combs, one of which is shown in plan in fig. 17, 
are differentially slotted. Provision is made for their lengthwise 
motion to the extent of one tooth —about a sixteenth of an inch. 
This motion takes place as the result of the pressure of the paper 
tape, t, fig. 18, against the ends of rods 7. When one 
or more of the combs, 3, are moved  uuder the action 
of thejitape, the stops in the combs are so aligned that any 
required cross-bar, 1, and only one cross-bar at a time, is at liberty 
to drop into the aligned slots when the universal bar, 5, moves away 
under the action of the cam to which it is connected. The selected 
cross-bar, 1, then moves forward under the tension of the spring, 8, 
carrying with it the hcok, 17, which is connected to a key lever, 9, 
of the typewriter placed above. A series of wire rods, 12, connect 
the different characters of the typewriter with the corresponding 
levers, 9; 20 is à universal striker-bar, fitted to the ends of four 
arms, 21, which are actuated by the cam, 22, keyed to the shaft, 30, 
whichiis driven by the,gear-wheel, 87, and handle, 88. When the 
hook, 17, has been thrown forward under 20, the cam, 22, brings tho 
striker-bar, 20, into,action, engaging it with the hook, 17, and posi- 
tively depressing key 9. The moment tbe hook, 17, has become 
engaged with the bar, 20, another cam moves back the supporting 
bar 5, thus lifting the cross-bar, 1, out of the aligned slote. The 
moment this takes place the combs are free to move, and the opera- 
tion of resetting them for the next letter proceeds concurrently with 
the striking by 20 of the;letteri just, selected. Fig. 18 represente 
the tape shuttle mechanism. The slip ¢ passes over the flanged guide 
rollers, 45, in front of the perforated die plate, 46, then over the 
sprocket-wheel 48, until thrown off by the shield 49. The die 
plate, sprocket, and shield, are fixed to the shuttle, 50, which slides 
between V-plates 52 and 53, and is under the control of a cam 
pinned to the main shaft, 30 (fig. 16). The shuttle, as it moves 
inward, carries the paper tape in front of the die plate 46, up 
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against the rods 7, во that some of the latter enter the perforations 
and the die plate, and where there are no perforations the rods are 
pushed back about th in. In this manner various slots in the combs 
are aligned and various cross-bars selected. The moment the стовв- 
bars 1 are restored by the supporting bar 5, the shuttle 50 moves 
outward, and a thin plate attached to 57 engages with the projections 


7 E 5 1-2 
£d $ 


Fio. 17. 


on 7 (fig. 17), restoring the combs to their initial position, ready to 
be set for the next letter. On the same shaft as the sprocket 48 is a 
ratchet-wheel which, when the carriage moves outward, strikes 
against a fixed pawl 51 attached to the framework. Tnis causes the 
sprocket-wheel to rotate and feed the tape forward one step. | 
There are seven combs altogether, the inner five only bein 
provided with rod 7. The first and seventh are termed the capi 
and figure combs respectively, and are not operated directly by the 
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tape, but by intermediate mechanism, which responds to certain 
combinations of perforations. 

There is also provided brake mechanism for automatically 
throwing the gear wheel out of action at the end of a line, when 
the rods are operated by the necessary group of perforations. 
When the machine is stopped in this way the attendant runs the 
typewriter carriage back by hand. 

The telegraph blanks are prepared in the form of a continuous 
roll, and are fixed on a suitable contrivance on the typewriter car- 


riage, from which they are fed into the typewriter in the usual 
manner. 


The maximum speed of the printer is about 120 words per minute. 


A NEW EXHAUST SILENCER FOR OIL 
ENGINES. 


Ім installing oil or gas engines for the electric lighting of country 
houses, it is of the utmost importance that the noise and smell of 
the exhaust should be reduced to & minimum, and if the engine 
room is in close proximity to the house, it is also necessary to 
silence the noise of the air suction of the engine. "Various devices 
have been adopted to effect this end, but the following method, 
used for the first time in Great Britain, for silencing the exhaust of 
an oil engine, was adopted by the consulting engineer, Mr. 
Reginald J. Wallis-Jones, МІЕ E., A.M.I.C.E., in connection with 
a country house installatior of electric lighting plant at Holmdale, 
Dorking. 

The plant consists of а 94-в.н.р. Hornsby-Ackroyd oil engine of 
the electric lighting type, a Parker dynamo having an output of 60 
amperes 140 volts when running at 1,000 revolutions per minute, 
and a battery of 53 Tudor cells having a capacity of 350 ampere- 
hours when discharging at the 10-hour rate. 

The location of the engine room was from necessity within about 
30 yards of the house. It was, therefore, imperative that the plant 
should run practically noiselessly and without smell. This bas 
been successfully accomplished in the following way :— 

In the design of the engine and battery room the usual 
arrangement of engine, dynamo, cooling tank, &c., have been 
adhered to. The chief interest centres in the means provided 
for silencing (1) the exhaust, and (2) the air suction. 

Outside the engine room is fixed a Paisley & Welch patent 
silencer, into which the exhaust pipe from the engine is first 
taken. Fig. 1 shows the general arrangement of this device, the 
exhaust from the cylinder of the oil engine entering the top of 
the silencer. The arrangement of the pit containing the silencer 
is shown on fig. 2, which also shows the second expanding pit 
adjoining the exhaust pit on the right. Fig. З is a plan of 


the silencer and exhaust pite. The pit on the left of the 
exhaust pit is used simply as a sump for collecting the overflow 
water from the cooling tank, drainage from battery. room, drain 


Exhaust 


f | 


| pD Diaphragm 
Reliel Д E 
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water from water-jacket of engine, &c. The sections show the 
pipe connections between the two pits. The exhaust and expanding 
pits are both covered with chequered iron plates. ae 
The Paisley-Welch silencer is shown in fig. 1, from which it will 
be seen that the exhaust vapours from the engine enter the 
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silencer at the top, and expand to some extent in the upper por- 
tion, which is hollow (and fitted with a spring relief valve). 
Between the upper and lower portions of the silencer is fix ed a 
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steel diaphragm as shown, to which are secured a number of 
vertical tubes, the lower ends of which dip into water. Theexhaust 
gases impinge against and are broken up by the diaphragm, and 
psssing down the tubes, strike the water at the bottom of the 
silencer. After passing through the water, the vapours, cooled, 
expanded, and to some extent condensed, pass upwards outside the 
tubes, and in the ordinary way, as shown in fig. 1, leave the silencer 
by means of a vertical pipe, and discharge into the atmosphere. 

In the partieular installation under review, however, las the plant 
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was во very near the house, it was found necessary to further expand 
the exhaust gases by passing them into a second pit, as shown in 
fig. 2, the end of the exhaust outlet pipe from the silencer being led 
into & cast-iron box of standard type. After expanding in this 
box and the tank in which it is placed, the gases find their way 
to the atmosphere by means of the wrought-iron exhaust pipe 
in a practically silent and odourless condition. 

A small amount of water is allowed to flow into the special 
silencer, and the heated water passes out at a higher level into 
the outer portion surrounding, and escapes by means of an adjust- 
able overflow to the general system of drainage. 

It has been found in practice that this water exhaust silencer 
does away with the objectionable smell of heated oil vapour common 
to oil engines. Asa matter of interest, it may be stated that the 
exhaust chamber was opened after the plant had been running for 
several months, and the whole of the interior was found to be. per- 
fectly clean and without sediment. 

The above-described method of exbaust silencing will frequently 
be found cheaper than the system of leading the exhaust into a tank 
and afterwards through a long length of buried pipe to the atmo- 
sphere, which is the common practice for country house work. 

The means adopted for silencing the air suction is also of 
interest; the air, instead of being sucked straight into the 
cylinder, first passes through a wooden box, the top of which is 
perforated with many countersunk holes, and between a number 
of baffle plates fixed alternately to opposite sides of the box. 
An outlet pipe is fitted to the bottom of the box, and connected 
straight on to the air suction pipe of the engine. 

The plant was erected by Mesers. Drake & Gorham, Ltd., to the 
designs and specification of Mr. Reginald J Wallis-Jones, of 50, 
Queen Anne’s Gate, S. W. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


AT the meeting of the above Institution on Thursday, 26th ult., the 
discussion on the papers on distribution losses, &c., which bad been 
read by Mr. M. B. Field and Messrs. Constable and Fawasett at a 
previous meeting, was resumed. Prior to this, however, the retiring 
president, Mr. J. Swinburne, in a few words, referred to the 
progress of the building fund, and to certain alterations to the 
articles of association, the most noteworthy being, that, in future, 
two vice-presidents shall retire each year, in place of one as hitherto, 
an arrangement which will provide a greater selection of men for 
the office of president, and further, that associate members are to 
have power to vote on the business of the Institution with members in 
the future. He then, in accordance with the special arrangements 
necessitated by the forthcoming congress of  telegrapbiste, 
intimated that Mr. R. Kaye Gray had been elected to the office of 
President of the Institution for the coming year. 

Mr. Gray baving taken the chair, Mr. Gaver referred to the 
ability and tact which had characterised the retiring President’s short 
term of office, and proposed a vote of thanks, which was seconded 
by Mr. PATOHELL in a few well-chosen remarks, and suitably 
acknowledged by Mr. BwINBURNE. 

Mr. Gray, after expressing appreciation of the honour con- 
ferred on him, called on Mr. MriwsHannL to continue the 
adjourned discussion of the last meeting. The latter gentleman 
commented on the number of valuable suggestions contained in the 
papers, and the great value of the oscillograph in aiding investiga- 
tions. Dielectric hysteresis was & most interesting subject. He 
could not agree with the results given in an earlier paper of Mr. 
Mordey's, in which a power factor of the order 1 was given for paper- 
insulated cables, his experimente at Croydon having failed to corro- 
borate this result. Remarking on the difficulty of conducting experi- 
ments in dielectric hysteresis, he said the five methods given were 
all practical, but the only reliable one was No. 3. Referring to the 
trouble which occurred when telephone and н.т. cables ran along- 
side one another, he was satisfied that it was not due to electrical 
leakage, and the only satisfactory way of laying was to give an 
increased distance between the cables. 

Mr. DupDELL considered the wattmeter method of determining 
dielectric hysteresis loss the best; he thought the arrangement 
shown in diagram 4 (of Messrs. Constable and Fawssett’s paper), 
and the method of calibration adopted, would give inaccurate 
results for power factors. As a result of experiments, Mr. T. 
Mather and he had made a wattmeter for a low power factor, 
which was astatic and very sensitive. The authors had referred 
to the difficulty in photographing wave forms, а practice 
which he always adopted. He had no hopes of the accuracy 
ut No, 3 method, and criticised the losses given in table 4; 
commenting on the difference in the several results obtained for 
cable No. 11, he suggested that it might be accounted for by a 
variation in frequeacy. Не did not agree that there was any doubt 
as to the different wave forms influencing the loss. His own tests 
on cables at Croydon had not been satisfactory, and he was afraid 
the ratepayers’ money in that town was unconsciously wasted 
through using inferior cables. Referring to Mr. Field’s paper, he 
proceeded to give the several form factors of the different waves, 
which increased rapidly in value for relatively small increases in 
generator speed, and commented on the dangerous methods some- 
times employed for switching alternators on to cables by which 
great fluctuations in voltage occurred. In some machines in the 
London district an increase of 8 per cent. in speed would increase the 
maximum voltage to 22,000, instead of the supposed value of 14,000, 


and he thought that engineers had no idea how great the dangers really 
were. Referring to the similar ripples which appeared on the 
oscillograph diagram of the alternating and continuous sides of a 
converter, he considered that they were produced by sparking at 
the direct-current brushes. 

Prof. A. Hay considered that the effect produced when a pilot or 
telephone and нт. cable were laid in а trough was certainly not 
magnetic, but due to electrostatic causes. He was sorry that Mr. 
Duddell had introduced a different form factor from Dr. Fleming's, 
which had been in use for some time, and that Mr. Field had also 
resorted to discarded terms. He considered that Mr. Field's 
definitions of self-induction would lead to confusion, and suggested 
leakage self-inductauce as a better term. 

Mr. Мовркү expressed his appreciation of Mr. Duddell's 
researches; he considered it a mistake to switch off transformers 
with a view to reducing losses, as on a middle load he had 
found it was more efficient to use two transformers. It 
seemed strange that present day engineers were losing as 
much &s, or more than, 25 per cent. in distribution, and he 
thought the authors might well turn their attention to the 88 per 
cent. losses which occurred between the furnace and the generator, 
and finally to the 90 per cent. loss in incandescent lamps. Referring 
to the discussion on his own paper, during which a considerable 
amount of jheat (derived from another source) was expended, he was 
glad the subject had been brought up again, and he offered sug- 
gestions as to calorimetric tests of cables, which could be conducted 
with very small eddy current losses. Referring to dielectric 
hysteresis loss, a term which, he thought, engineers would be 
glad to see superseded by something more like Anglo-Saxon, 
he instanced the case of a 10,000-volt three-phase cable, with 
a 12 per cent. load factor, in which the above loss amounted to 
8 per cent., or considerably more than the copper losses. These 
losses would become serious in large distribution schemes, and they 
merited the serious attention of the Institution. 


The discussion was then adjourned until April 23rd. 


- 


A BTUDY OF THE PHENOMENON OF 
RESONANCE IN ELECTRIC CIRCUITS BY THE AID OF 
OSCILLOGRAMS, 


By M. B. Fisio, M. I. E. E., A. M. I. O. E. 


(Abstract of a paper read before the Glasgow Section, 
February 10th, 1903.) 


(Concluded from page 417.) 


PART II. 


Tun second part of Mr. Field's paper is descriptive of some experi- 
mente carried out to examine optically the more temporary or non- 
odio effects in electric circuits, such as, for example, the oscil- 
tory nature of the charge current of a cableon switching it on to & 
direct or alternating current circuit. 


CURVE 11. CURVE 12. 
Cunvn 13. Совуи 14. 
Совув 15. Curve 16. 


In order to render the results visible on the desk of the oscillo- 
graph, it was necessary to make them occur periodically and 
aynchronously with the motor of the oscillograph. А contact maker 
was therefore constructed and attached to the shaftof a disused 
tramway motor, which had already been provided with two slip 
rings for other purposes. The motor was supplied with direct 


ьи ———— ——— 


594 


THE ELECTRICAL REVIEW. 


[Уо]. 52. No. 1,323, АРвп.'$, 1903. 


current, the oscillograph motor connected to the slip rings, and the 


strips suitably connected to the contact maker. 


Figs. 5 and 6 show the general arrangement. In position 5 the 
charge current for the combination of capacity and self-induction 
passes through the oscillograph strip; in position 6, the combina- 
tion discharges through the strip; this process occurring synchron- 
ously with the vibrations of the oscillograph mirror, the result 
appears as a stationary curve. 

Curve 11 represents the growth of the current in a circuit con- 
taining a transformer on open circuit, and the effect of short 
circuiting the same. 

Curve 12 represents the same, bat with the high-tension winding 
short-circuited through an incandescent lamp. 


The annihilation of the self-induction due to the short-circuited 
secondary is noteworthy. The curves thus photographed can be 
used for the determination of the coefficient of self-induction of the 
circuit; they give the value of the coefficient of self-indaction for 
practically zero current, since the current through the oscillograph 
should at no time exceed 01 ampere. ! 

Curves 13 to 16 represent the oscillatory charge ard discharg 
currents into circuite containing self-inductions and capacities. If 
we start with capacity only, the charge and discharge are so rapid 


SU us 


Fia. 6. 


that the oscillograph apparently overshoots the zero line. Curves 
14—16 represent the oscillations in the circuit as the self-induction 
is gradually increased. Curve 16 was taken with a different 


transformer, and shows an abnormality at make," of which an 


explanation cannot be given. 

The solution of the general differential equation of the electric 
circuit represented in fig.7 isgiven (assuming the capacity of the 
cable to bea single capacity), and it is shown how this leads to the 
result, that if & cable be switched on to an alternator of voltage v, 
the maximum voltage the cable would, under the worst conditions, 
be called upon to bear is 2 v. If the cable be already charged, and 


Fic. 7. 


have a potential difference at its terminale = — v, and b 
switched on to a circuit of P.D. = + v, the maximum to which it 
can be subjected will be nearly 3 v. 

As regards opening the circuit, if this be done at the point of 
zero current there is no rise of voltage, but if opened at any other 
point, very considerable and usually highly destructive rises of 
potential can occur. 

PanT III. 


This consists of a theoretical study of the resonance effects which 
may be set up іп а cable, due to the fact that the capacity of the 
same is distributed, and the reflected waves synchronise with the 
applied periodic E M.F. On working this out, however, for a three- 
core cable with an impressed E M.F. at one end, consisting of a 
fundamental of 25 cycles and a 18th harmonic, it is found that the 
length of cable required before a dangerous state of resonance is 
set up, is far beyond anything at present in use in this country for 
power transmission purposes. In a three-core lead-sheathed cable, 
23 5 miles long, the 13th harmonic will be magnified 12°7 times at 
the end of the cable. It appears, therefore, it is quite within the 
region of possibility for this class of resonance to occur on a system 
of moderate frequency, supplying very long cables, and with slotted 
armatures containiog two or more slots per pole p^r phase. The 
case, though of importance in electrical engineering, and deserving 
careful consideration, need not necessarily cause uneasiness. 


MANCHESTER BECTION.—Mn. W. A. PRICE ON THE CROMPTON 
POTENTIOMETER. 
Owirg to Messrs. Taite and Downe being unable to read their 


paper before this section on March 17th, Mr. W. A. Price, of 
Mes тв. Crompton & Co., gave a very interesting description of the 


construction and uses of the potentiometer as manufactured by his 
firm. Several patterns of this instrument were exhibited on the 
lecture table, and large diagrams of connections were shown on the 
wall. — = 

It was pointed out that in ite simplest form the potentiometer 
consists of a length of wire of uniform size and quality, supplied 
with current at a steady voltage. Under these conditions the fall 
of potential between any two points on the wire is proportional to 
the length of wire between them. This fact is made use of ia 
obtaining exact readings of voltage. 

In the case of the simple wire as described above, it isonly possible 
to read comparatively small differences of potential. By suitable 
modifications, however, such as the addition of high resistances com- 
bined with switches for adjusting these to requirements, it is easy 
to use the instrument for a very large range. The method ів as 
follows: — Boxes called “volt boxes,” fitted with resistance coils 
inside and terminals on the top, are supplied with the potentiometer; 
the fall voltage of, say, a supply company’s mains, is connected to 
the extreme terminals and wires are taken from intermediate 
terminals, the voltage across which is about that of a Clark cell. 
The voltage of supply is then easily calculated when no deflection 
is shown on the galvanometer. Various sizes of these boxes are 
made according to the maximum voltage required to be measured. 
Озе of the boxes shown could be used to measure up to 1,500 volts, 
and contained 10 coils each of 10,000 ohms. Messrs Crompton 
state that by means of their potentiometer it is possible to get a 
range of 30 millivolts reading to microvolts. 

Some of these instruments shown were very elaborate, the switshes 
being fitted with silver brushes and covered over with glass, the 
potentiometer wire being also covered in the same manner. 

The lecturer recommended the use of a “ Weston" mercury- 
cadmium cell in place of a Clark cell, as being more reliable, 
recovering readily from a short circuit, and having no temperatare 
variation of resistance. 

The potentiometer is also used for moasuring currents, very 
accurate readings over a very wide range being possible by 
employing. strips of resistance material, so made that when 
the fall of potential between two small terminals fixed on the strip 
is known, the current passing is readily calculated. These strips 
are made in several sizes suitable for currents of 0'5 up to 2,500 
amps. or more. А few sizes were exhibited, the very large ones 
consisting of wide strips of manganin cennected in parallel, bent 
into S-shapes, with cable caps at the ends for the main connec- 
tions, and having two small terminals near the ends, across which 
the voltage is read on the potentiometer. 

The application of this instrument in conjunction with a thermo- 
electric couple for obtaining temperatures of flue and furnace gases 
and so forth, was then dealt with. 

-The couple used by Messrs. Crompton is a platiaum wire and one 
of platinum alloyed with 10 per cent. of iridium, the two being 
twisted tozether at the '' business" end, passed through a porcelain 
tube, and the free ends connected to two comparatively large 
copper blocks; these latter are connected to the potentiometer. 

The copper blocks are used as cold janctions” in order to keep 
all parts except the actual thermo-couple, at a low and uniform 
temperature. One of these couples was ex libited, arranged for flue 
work and fitted with a piece of flexible metallic tubing to facilitate 
handling. Undoubtedly the most iateresting portion of the lectu 
was the experiments which followed. The first consisted in placing 
the thermo-electric couple in molten copper. The potentiometer 
was then connected up and a reading shown on the scale of a mirror 
galvanometer. When the copper was allowed to cool, the voltage 
fell rapidly down to a certain poiat, and then became alm «t 
steady. This, Mr. Price explained, was the temperature of solidi- 
fication, and the experiment illustrated & very ready and accurate 
means of obtaining such temperatures for any desired substance. 

The second experiment showed in the same manner that there 
are three recalescent points in steel, i. e., temperatures at which, 
owing to chemical changes taking place during cooling, the steel 
becomes actually reheated, and the temperature rises slightly. 
although all external sources of beat bave been withdrawn. A 
piece of steel was heated, and the spot on the galvanometer scale 
showed very distinctly that there was a pause at the two lower 
points. The attempt to mark the highest point was not suocessfal. 

Tbe temperatures of these points were given (for tungsten steel) 
as 560* C., 360° C., and a third just when the steel becomes black. 
It was stated that if a piece of steel heated to redness is watched in 
a perfectly dark room, at the moment when it cin no longer be 
seen, it suddenly becomes again visible for an instant owing to this 
recalescence. 

This determination of the recalescent points was said to be a 
useful guide as to the quality of steel, amongst other things, in the 
manufacture of permanent steel magnets, siace by ite means it is 
possible to obtaia any desired magnet strength, within 2 or 3 per 
ce it. 

A short description of a mirror galvanometer of Mesers. Crompton's 

make was given, and several patterns were exhibited. 
, The CHAIRMAN, Mr. Н. A. Earle, then rose to ask for discussion, 
and said he would like to bave had such a paper printed, and an 
opportunity afforded beforehand of reading it, as it was difficult to 
discuss and raise questions upon it, at a moment's notice. This was 
evidently the prevailing opinion, as there were only two gentle- 
men wbo spoke. 

Mr. Paice then briefly replied. 

The proceedings terminated with a very hearty vote of thanks to 
Mr. Prica and to Messrs. Crompton, proposed by the chairman and 
seconded by Mr. Cowaa. 

Pamphlets illustrative of the apparatus exhibited were 
sapp iea by Messrs. Orompton and placed at the disposal of 
members. 
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ELECTRIC IGNITION IN GAS MOTORS. 


Bv бв DAVID SALOMONS, Barr., M.A. 


(Concluded from page 518.) 


THESE considerations lead to the examination of what is 
known as advancing the ignition. In the description just 


given, it was supposed, and it is practically the truth, that 


the quarter turn of the handle at the rate at which a man 
usually starte the engine is about the correct time for ex- 
citing the coil to give the spark, but it is evident that if the 
engine were going at a much quicker speed, the time to 
induce the current would remain the same, but the moment 
when the contact should be made to produce the spark must 
be different, for the time occupied from contact to piston 
about to descend is shorter owing to the increased speed, 
therefore the position of cam in both syatems must be capable 
of being so shifted as to make the contact earlier in proportion 
as the engine is running faster, but in both instances the 
coil would not be so fully excited, because the length of the 
notch, or of the boss, cannot be altered to suit the condition 
of things. Hence in practice this contact-producing device 
is made sufficiently large to give the required excitation for 
the normal speed of the engine, and it must be remembered 
that the spark really takes place at the moment the piston 
begins to descend, i. e., to run out, although it is generally 
imagined that the spark is being given at various points of 
the piston’s travel, which is not true, and the fact that the 
engine will run better in most cases by advancing the igni- 
tion when running at fall speed is simply due to the fact 
that the spark is being given at the proper moment, and not 
at an unfavourable position of the piston. The actual 
moment when the spark must take place is not necessarily 
at the greatest compression of the gases, but at such a 
moment when the piston is cushioned, as it is termed, the 
gases forming, as it were, a baffer to the violent return of 
the piston; this return and the cushion should be equal to 
one another. This is known when the engine is running 
without knocking, assuming that the bearings are in order. 
It constantly happens, when the advance is considerable, 
that for some reason the engine cannot continue its normal 
speed, such, for instance, when meeting a small rise in the road, 
when a knocking is heard, which means that the cushion effect 
is absent, then on retarding the ignition the noise disappears. 
It must also not be оо that the spark in compressed gas 
is very much shorter than when at atmospheric pressure, во 
that a spark in air is much reduced in length when it takes 
place in the cylinder. Generally, a millimetre is the dis- 
tance given between the sparking points in the cylinder, and 
in air the spark would jump 3 or 4 millimetres or more. 

Many years ago I introduced into one of my cars a 
method which is now almost universal, viz., that of making 


a break in the secondary circuit outside the cylinder. The 


object for this additional spark gap, at the present time, is 
to better ensure the working of the plug under all conditions. 
The object I had in view was to see whether the secondary 
system was in proper order. It is claimed that by this 
method, however dirty may be the sparking plug, the spark 

all the same. All kinds of explanations have been 
given why this should be во, but I have not seen one pub- 
lished yet which is satisfactory.* 

The true explanation is probably the following :—Let us 
sappose that there is no outside spark gap and the plug is 
dirty. Then it is generally regarded that a considerable 
leakage ex:8ts, which permits the secondary current to escape 
to the ** mass," instead of the sharp hot spark being created. 
This is, however, not correct. What really happens is this :— 
the sparking plug is covered with minute particles of soot 
when it is dirty, and instead of a large spark being formed, 
the high tension current escapes to the mass through the 
particles of carbon, forming a number of minute sparks 
which are insufficient to ignite the charge. Sometimes a 
weak spark also passes between the points, but insufficient to 
do its work. When an air gap is given outside, a good spark 
is created within the cylinder, even when the plug is mode- 
rately dirty, but this condition of the plug must again be 
qualified, for it may be such that the spark will not pass 
properly, even with the outside gap. For the explanation it 


е See, however, Erzc. Rv, Vol. 52, p. 361.—Ebs. 


is quite evident that whether the plug be dirty or 
clean (provided any gap or gaps be not too great), 
the secondary current will Even in the case of 
a dirty plug and no outside gap, the current passes, but does 
not prodace the required effect. The discharge will be 
slower with a dirty plug than with a clean one, since the 
leakage occurs during the time of coil excitation, so that the 
required full secondary voltage is never reached. But 
when there is an outside gap, it is clear that the maximum 
voltage is attained, consequently, although the sparking plug 
may require cleaning, а good spark will be created. I have 
stated that a dirty condition of the plug may be reached, 
when even under the conditions mentioned the charge in 
the cylinder will not be ignited. It is the following :—If 
the cleaning of the plug be neglected to such an extent that 
the distance between the points becomes greatly diminished 
due to the deposit of carbon, then evidently the spark will 
either be non-existent, or so small as to be unable to do its 
work. 

I have come across certain manufacturers who have stated 
that when primary batteries are used, the outside sparking 
gap does not or will not work. This is quite an error. 
There is no waste whatever by the use of this gap, which, of 
course, must be regulated according to the electromotive 
force of the primary or secondary battery. This condition 
having been complied with, all goes well. 

It is important not to make the outeide gap too great, for 
the coil will sooner or later break down, since the spark will 
belonger than that for which the coil was made, and the 
Secondary insulation coil will not stand so high an E.M.F. 
It is best to test the maximum spark the coil will give by 
making the gap very long, then reduce the gap to half for 
normal working. 

It is customary to insulate the wire of the secondary 
battery circuit, but it is far better to use a lead-covered 
conductor, which requires no insulation and improves the 
spark, avoiding at the same time many minor troubles. It 
is only necessary to protect in a suitable manner, well known 
to electricians, the ends of the wires where connected to the 
Various apparatus. This practice is following the one 
adopted by all the electric lighting companies in the case of 
their cables. | 

The lead-covered cable produces а condenser action, which 
fattens the spark, making it hotter. If the break of the 
primary current can be made very sudden, a larger spark is 
produced. A little apparatus sold under the name of auto- 
trembleur," which is only а quick contact breaker placed in 
the primary circuit, effects this end, and by the employment 
of this and lead-covered cable excellent results are attained. 

It has often been stated, and used even as a means of 
advertisement, that oil on the sparking plug produces miss- 
fires, This is absolutely untrue. If the plug were bodily 
submerged in oil the spark takes place just the same, only it 
will be less hot, i.s., reduced, and probably under such con- 
ditions would not work satisfactory to ignite the gaseous 
charge, but, of course, complete submergence does not take 
place in the petrol engine. Coat the plug as you will with 
oil, and everything will go on normally. The trouble’ pro- 
duced by this fluid is quite of a different character. It is 
the soot which results in consequence of its presence. 
Hither the oil itself carbonises, if not of the best and suitable 
quality, or minute particles of carbon formed from the burnt 
gases adhere to the sparking plug owing to its greasy state. 
Consequently, at exhibitions, when the intending purchaser 
sees written up, This spark will work in oil "—a very 
common notice—he has merely to examine the merits of the 
plug from its construction, and disregard the statement 
mentioned. 

A few words on the plugs themselves, which are also styled 
in this country under the French name of bougie. There 
are at the present time satisfactory compositions having mica 
for the basis, far superior to porcelain, since it is not so 
brittle. The sparking points may be at the side, at the 
centre, or midway between the centre and side of the plug. 
It is а matter of importance as to the manner in which the 
plug should stand when screwed into the cylinder. In the 
case of many engines, the inlet and exhaust valves are close 
together, and the spark takes place in the little chamber 
adjoining these valves. If, by construction, the spark takes 
place at the side of the plug, then, when screwed home, if 
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the spark is produced nearest the exhaust valve, in a very 
short time it will cease to pass owing to the enormous 
soot deposit. On the other hand, had this gap been away 
from the exhaust, a long period would have elapsed before 
cleaning need have been resorted to. The central spark is 
therefore best in practice, since such careful adjustment is 
unnecessary in any type of engine. It is essential that good 
insulation should exist for the central point which is connected 
to the coil, and, as at present manufactured, this is generally 
found to be the case. In a few sparking plugs, proper 
scientific principles have been attended to, i. 6., instead of a 
spark passing between two points which is wrong, the positive 
end of the secondary circuit is the point, and the negative a 
little ball or flat plate or surface. Under these conditions 
the spark passes much more freely, and a battery which is 
running down, and would cause a breakdown with a plug 
using two points, would continue running for a far longer 
period had the proper method been resorted to. Unfor- 
tunately, the bougies which are 80 constructed are not always 
the best in other respects, since they have porcelain bodies 
which are liable to breakage. 

It may be asked how are the connections to be made in 
order that the spark may be given in the right manner 
using the point and the ball or plate for the electrodes? The 
method ів the following :—Take one wire from the induction 
coil and fix another to the mass (or the other wire from the 
induction coil if this exists). To one of the wires attach a 
pin with a very large head by twisting it round the shank. 
Then allow the spark to pass from the coil by turning the 
handle of the motor or by any other means. Gradually 
increase the gap between the pin’s head and the point of the 
other wire until the maximum spark is obtained. It will be 
found that when the little ball is on the correct side, the 
spark given will be almost double as long as when it is 
placed on the wrong side. "This at once informs the operator 
how matters should be arranged in connecting the plug. 

Another form of ignition is that of raising a thin 
platimum wire to a high temperature by the passage of a 
current at suitable moments, such current being, of course, 
low tension, and no induction coil is required. The method 
would have its advantages, but for the fact that large 
batteries must be carried in connection with it. Platinum 
wire may ulso be maintained at a continual red heat and the 
passage of the current exposed at suitable moments by means 
of a valve to the compressed gaseous charge or left open as 
when burners are used. This, of course, has the same dis- 
advantage in regard to the size of batteries as the last. 

Magneto ignition is very tempting on account of what 
would appear to the outsider ever readiness and perpetual 
motion, neither of which are true. The magneto method 
may be high or low tension. The high-tension system has 
no advantages whatever over the induction coil method in 
combination with a dynamo, since the high-tension magneto 
is really the dynamo and coil combined in one under a 
different form, i. e., it contains an armature with a very high 
resistance, but since the armature must rotate and carries a 
current of high tension, certain troubles are introduced which 
are absent in the other methods. In the low-tension magneto 
system the spark is created by the separation of two points, 
and the spark is what would technically be termed the 
* extre current " of the circuit. This spark is produced by 
tappers which wear fairly rapidly. Side tappers require 
frequent renewal and adjustment. End tappers wear longer 
but yet require adjustment from time to time. When the 
system is once well adjusted and regulated nothing can work 
smoother for a considerable period, and then infinite trouble 
is necessary to get it right again. It ів customary to employ 
permanent magnets in the magneto. In the course of time 
these demagnetise and then the apparent perpetual motion 
comes to an end. It is preferable, instead of an oscillating 
armature and a magnetic field produced by permanent mag- 
nets, to have a rotating armature in a field produced by 
electro- magnets, the rotatory movement being far superior to 
the oscillating one, and the danger of demagetisation at an 
inconvenient moment disappears. In this case the magne- 
tisation comes from the engine, but is an infinitesimal loss of 
power. It certainly does not exceed 7th Н.Р. 

It is quite probable that in a few years’ time the sparking 
plug will be a thing of the past, and that the gases will be 
ignited by their own compression which has already been 


accomplished in the Diesel engine. At the present moment, 
however, there is no satisfactory method known to attain this 
end, which could be adopted with advantage to small engines 
intended to be used on motor-cars, and although attempts 
have already been mode to perfect the system for the use men- 
tioned, I do not believe that any one of them, if they ever see 
the hght of day, will prove a success, since they depend upon 
an absolutely perfect piston and perfect valves, which con- 
ditions cannot be maintained over a great length of time ina 
small apparatus under constant vibration. 

All motor-car engines, and, indeed, all gas engines using 
electric ignition should be made with the “ ignition advance" 
handle absent. It is not only unnecessary, but unscientific, 
and a positive disadvantage. The engine iteelf should be 
capable of regulating its own advance to the speed at any 
moment. Many troubles are eliminated under such con- 
ditions, and risk of ** back-fires” greatly reduced. To effect 
this end a small governor is required which shall advance and 
retard the position of the cam, or other apparatus used in the 
timing device. The action of such a governor being pro- 
portional to the speed of the engine, the same changes will 
be produced upon the timing apparatus, which, in conse- 
quence, becomes not only automatic, but correct for giving 
best results. Besides, when the engine is stopped, full retar- 
dation will exist automatically, and danger removed for the 
operator who starts the engine. 


ERRATA.—In last week's issue, p. 516, first line of 
article, for in the year “ 1878 " read 1867 ;" in line 11, 
for © а year later " read “ 10 years later," making the sense 
thus :— The Otto and Langen engine was shown at the Paris 
Exhibition in the year 1867, and about 10 years later the 
gas engine appeared in its present form. 


ENGLISH RAILWAY PROBLEMS. 


AT a meeting held in York on Thursday, March 19th, in 
connection with the work of the North Eastern Co.'s 
Institute, the general manager of the company, Mr. George 8. 
Gibb, who presided, made some allusions to present-day 
problems in railway working and management. 

Mr. Gibb considers that our kinsmen across the Atlantic 
have succeeded in impressing themselves and their methods 
very strongly on the consciousness of the world, and pleaded 
for the open mind in comparing these methods and those 
hitherto pursued in this country. The resentment, Mr. Gibb 
went on to say, which was being exhibited against American 
methods in some quarters, was mainly due to narrow- 
mindedness or jealousy; it was both unworthy and unwise, 
and practically an exhibition of that insular prejudice which 
can see nothing beneficial in anything that is not of local 
origin. Self-knowledge was the beginning of wisdom. 
Comparison was the best standard of excellence. Caution— 
the intelligent caution of the scientific inquirer—and 
allowances for differences of condition were necessary, but 
given these, valuable lessons might be learned from well- 
selected comparisons. Young men connected with railways 
should follow the discussion carefully, and try to form their 
own conclusions, and suggestions for improvements would be 
gladly received by the heads of departments from members 
of their staff. Inter-urban electric tramways were becoming 
formidable competitors, new methods of traction were 
appearing, and the end was difficult to see. Railways could 
not thrive unless the community served was prosperous also. 
Success depended upon co-operation between railways and 
traders, Capital and labour must help each other shoulder 
to shoulder in order to win the battle. Не felt great con- 
fidence that when they found it needful to alter their wagon 
plant the traders would be found in co-operation with 
them. 

Mr. Gibb is an able man, who is without doubt in the 
front rank of railway officials, and one who, by the recent 
re-organisation of his staff and in other ways, has shown 
himself to be entirely devoid of the insular prejudices which 
he deprecates. Any remarks of Mr. Gibb are, therefore, 
entitled to the very highest consideration as the matured 
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opinions of an expert in the best position to ascertain facts 
and marshall them for judicial pronouncement of the con- 
clusions to be derived from consideration of them. | 
It must, however, be confessed that Mr. Gibb's remarks 
on the occasion referred to are distinctly disappointing. One 
looks in vain for the statesmanlike exposition of reason for 
the faith expressed. Such aphorisms as “ Self-knowledge is 
the beginning of wisdom," ** Comparison is the best standard of 
excellence," Labour and capital must stand shoulder to 
shoulder" are the merest platitudes, suitable enough for such 
spurs to ambition as Smiles's Self Help," but out of place 
on such an occasion as that referred to ; that electric trac- 
tion will inevitably prove a most dangerous competitor with 
steam is not news to many people at this date, although 
railway companies have been slow to read the signs of the 
times ; and that railway companies cannot thrive unless the 
community they serve is prosperous is a self-evident pro- 
position, but merely touches the outer fringe of the subject. 
Reading between the lines of Mr. Gibb's speech, we tee 
that his remarks were not so much directed to bis audience 
as at the traders with whom railway companies do their 
business, and they constitute an appeal to them to fall into line 
with the companies who have convinced themselves that the 
use of larger wagons is desirable. For certain classes of 
traffic there is no doubt that larger wagons than are now 
used would be of great value, but railway companies are not 
the only persons concerned in the matter. Quite a large 
proportion of wagons are privately owned and operated, and 


numbers of others are hired by railway companies to sup- ` 


plement their own inadequate stock. Such changes involve 
Serious consequences to the owners of private wagons, and 
they, naturally, do not desire to incur the expense and loss 
which these changes necessitate. Besides the owners of 
private wagons, there are many other classes of traders con- 
cerned, such as the coal factors, who contend that they are 
obliged to provide at their depóts & considerable variety of 
coal to suit their customers, and cannot therefore deal with 
the large quantities of one class at a time, which the use of 
the large capacity wagon involves. In other cases, again, 
the screens and weigh-bridges at collieries would require re- 
construction, and large alterations would be required at 
staiths, jetties, or hoists where coals are handled for ship- 
ment. 

If all these various conflicting interests can be reconciled, 
railway managers may succeed in imposing the use of high 
capacity trucks upon the traders, but it will require infinite 
tact and patience to accomplish that result. Meantime, it 
might be of value to railway companies to note the basis of 
the objection of some of the important traders, i. e., their 
objections are based upon a desire to please those whom 
they serve. 

This question of adequate service will ultimately be found 
to be the root basis for any competition which steam rail- 
ways may have to face in the future from the new forms of 
traction which Mr. Gibb notes as emerging into prominence. 
Competition, or even the prospect of it, is stimulating to 
those already in the field, and it is infinitely better for the 
community in general. Competition, however, is only pro- 
bable when it is felt that inadequate service is given. If 
adequate service is already given, it will be difficult, indeed, 
to raise capital for competitive schemes which do not offer 
any advantages over existing arrangements. It is only when 
far-reaching inventions are developed, involving total re- 
arrangement of practice—such as the development of the 
steam engine early in the last century—that previous 
methods have perforce to go to the wall, as was the case with 
the stage coach, the pack horse, and the carrier's wagon at 
the period mentioned. Electric traction offers no such revo- 
lution ав was then experienced. Electric traction has only 
obtained its present footing by giving a better and more 
convenient service than previously existed, and ite progress 
in the future will be proportional to the openings left by the 
existing steam railways for such improved service. The 
salient point of all electric traction schemes now in use or 
in prospect is quick service, and they, as in the case of the 
Liverpool Overhead line, are endeavouring to improve on 
what they have already done in this direction. Even where 
steam railway companies are themselves taking to electric 
traction they are remodelling their time tables on lines 
which might have served them years ago with steam traction. 


Travellers care nothing for electtic traction per se, but they 
are attracted by a good service. As with travellers so with 
traders; other things being equal, the best service will 
always be the most snccessful. It behoves railway managers 
at this critical period in their history to recast their methods 
completely. 

That the staff of a railway should offer suggestions to the 
heads of their departments for improvements in operation or 
service generally, is an excellent recommendation, coming 
from a gentleman in Mr. Gibb’s position, but it is not new 
even for the line of which he is the chief officer. There 
can be no doubt that most valuable suggestions could be 
made by members of the staff in all departments. The 
workman it is who sees things as they happen in his own 
sphere of labour, and the remedies are generally quite plain 


to him also. Ав a rule, however, instead of making sug- 


gestions for improvement he confines himself to criticism, 
often of a caustic character, among his fellows, and salves 
his conscience with the thought that there are others, better 
paid than himself, who are more intimately concerned, and 
that after all, the credit, if any accrues, may go elsewhere. 
This, of course, is but another way of stating the navvy's 
rule that a three-shilling man cannot be expected to wheel a 


 five-shilling barrow. 


It is, however, a mistake to think that the workman takes 
no interest in his work. He does, and would be glad, no 
doubt, to make the suggestions that occur to him if there 
were reasonable prospect of adequate recognition. But what 
are the pros ? Have the heads of the departments that 
intimate knowledge of the individual members of their staff 
that would justify the latter in approaching them? Through 
how many hands would such suggestions have to pass before 
acceptance? Are not the social differences maintained in 
this country between the man now asked to make sugges- 
tions and the man who will consider them, so great as to 
prevent the rapprochement desired ? Is the tendency to-day 
to lessen this distance or to increase it? Such suggestions, 
if accepted, would have a commercial value. What is to be 
the proportionate reward for the suggestion? Will it have 
а cash value, or be in the form of prospective promotion ? 
Are the avenues through which the workman may hope to 
pass for promotion, as open as they were 20 or 80 years ago, 
or are they being blocked by those with more social influence ? 
The great bulk of the men must necessarily, under the present 
conditions of industrial warfare, be the equivalent of the 
* Cannonfodder" of the Germans, but as long as an avenue 
for improvement of position is open, hope will not die out in 
the man who will try. If he seesthat the avenue is closed to 
him, no matter how **strenuous" his exertions, he at once 
lacks the incentive to zealous service. Most men labour not 
for love of it, per se, but because they must, and they value 
their labour for what it brings them. Nothing is more fatal 
to zeal than lack of incentive. Given the prospect, there are 
Always a number who will make the endeavour. 


THE "1903" REVISED RULES OF THE I. E. E. 


(Conlinued from page 554.) 


RuLE 14, dealing with branch fuses, calls for no comment, 
but rule 15, which states that non-conducting incombustible 
distance pieces must be placed between gas-pipes and 


insulated conductors or metals (conduit) in contact there- 


with, shows that the gas-pipe has been found out; and rule 
16, which prohibits the use of gas-pipes for obtaining an 
earth, further confirms this. It should, however, take the 
inspector all his time to watch the wily wireman under 
rule 15. The suggestion that switches and fuses should be 
covered, except in an engine room specially arranged for 
that purpose, as made by rule 17, ia, perhaps, superfluous in 
these days. 

This completes the general arrangement section, contain- 
ing, perhaps, the most important of the rules, In referring 
back to the 1897 rules for comparison, we notice that no 
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mention is now made of the tree system, nor is any opinion 
expressed on the use of a draw-in system ; this is a pity, 
as such a thing ав a properly devised draw-in system is an 
exception now, whereas it should be the rule. 

Conductors, Conductivity and Size.—Rule 18 requires that 
the sectional area must be greater than that determined by 
the heating effect of the current required by the maximum 
number of current-using apparatus that can be used simul- 
taneously on the circuit; this differs somewhat from the 
1897 rule, which merely specified that the sectional area 
should be proportional. Also it is placed on record, we 
believe for the first time, by Rule 19, that the permissible 
drop in volts shall not exceed 2 per cent. on lighting 
circuits, which is good news for users of Nernst lamps. 
Rules 20 and 21 are practically repetitions of the equivalent 
ones in 1897 dealing with size of wires and conductivity ; 
but the limit of 20 S.W.G. is now given as the rainimum 
sectional area of flexible cords. We note that the remarks 
regarding temperatare rise of conductors under this section 
of the old rules have been omitted. This is wise, as they 
were not generally understood. 

Conductors—Insulation.—This section applies more to 
the cable maker than to the wireman. We notice definite 
maximum working temperatures specified for rnbber and paper 
or fibre insulation in Rule 23, namely, 130? F. and 170° F. 
respectively, whilst reference to the table, columns 3, 4 and 5, 
gives minimum thicknesses of rubber, paper and lead respec- 
tively. Rule 27 lays down the test for the dielectric, 
namely, that a test picce, after 24 hours’ immersion in water, 
must, whilst still immersed, withstand 2,000 volts fer 10 
minutes between conductor and water. This evidently 
applies to any form of insulation; in the old rules the 
voltage was 2,500 alternating, with a frequency of from 40 to 
100 cycles persec. The bending test remains the sameas before. 
Rule 28 quotes the tables for insuletion resistances, and now 
specifies that the 1 minute's electrification shall be at 500 
volts, and also that the resistance must not fall more than 
10 per cent. after seven days’ immersion—a fairly severe test. 
Reference to columns 13 and 14 disclose the fact that whilst 
the standard of insulation resistances for rubber has not 
materially altered, for paper dielectrics the figure varies 
from 300 to 70 mile-megohms, whereas it used to be 800 
for all sizes, 

Rule 29 states that conductors insulated аз in class (), i.e., 
with rabber, must be protected by braid or taping prepared 
so as lo resist moisture. We hope this will now be enforced, 
for there is no commoner cause of detericration of cables 
than the water-absorbing properties of braiding. The same 
rule states most definitely that conductors must further be 
protected by a strong covering ; and this, in damp situations, 
must consist of watertight incombustible tubes, which, if 
metal, must be electrically continuous throughout and con- 
nected to earth.” This expression of opinion drives a further 
uail into the coffin of © close-joint " tubing. We are also 
warned to prevent the accumulation of water arising from 
condensation or other sources; and that sharp bends or 
elbows must be avoided, corners being turned by tmooth- 
bore round bends or suitable boxes. It is a pity that the 
Committee did not here decide clearly against the system of 
threading, which has become so common, and which largely 
defeats the object of the designers of boxes, besides making 
the re-wiring of the installation almost impossible without 
taking down a lot of the tubing. 

Rule 31 lays down certain modified instructions for the 
insulation resistance of dielectrics in concentric cables by 
reference to the tables, and Rule 32 makes it clear that the 
outer conductor of a concentric system should he connected 
to the earthed main, if there be one, although this 
should be almost self-evident. | 

Rule 34 is most important. After defining flexible con- 
ductors as being made up of wires not larger than No. 85 
S. W.G. (it was No. 29 S.W.G. before), it states that these 
„may be used... . for sub-circuits when visible through- 
out their length, and spaced from walls by porcelain 
insulators.” This is a great concession, as, although the 
method bas been employed on the Continent for years, it haa 
been objected to here. It should make for cheaper wiring. 
For the wiring of fittings, it is also stated now that 8/25 
wires may be used. The test for flexible cords has been made 
more severe, the pressure being applied for 10 minutes 


(as against 5 minutes before), and the pan of boiling water 
must now be placed under the test piece for 10 minutes before 
the test is made, | 

(To be continued.) 


PARKER'S ELECTRIC FURNACE. 


Іх the ELECTRICAL Review of July 26th, 1901, an account appeared 
of а new electric furnace for which a pa'ent had been granted to 
Mr. A. Parker. Since that date, although the public has heard little 
or nothing about the furaace, Mr. Parker has not been idle, but has 
been devoting his time to improving the details of the furnace, 
80 55 to be able to put a thoroughly satisfactory article on the 
market. 

Previous to his taking out the patent Mr. Parker was appointed 
manager of tbe Ingleton Water-Power Co. This company was 
formed some years ago for the manufacture of calcium carbide. 
When the original plant was installed it was decided to use direct 
current machinery and the Pictet furnaces, the power being in the 
main obtained from the two streams of the Greta and the Twiss, 
which join together just below the mill. 

The method of utilising the water was rather primitive and mcst 
uneconomical ; although the company possessed the sole water rights 
for four miles up each stream, no use at all was made of the upper 
waters, each stream being tapped close to the mill. The water of the 
Greta was brought to the top of а 30-ft. water wheel, while the 
water from the T iss supplied the same wheel, but as no attention 
had been paid to tapping the two streams at the same level, this 
supply was brought into the wheel house at the level of the axis of 
the wheel. In other worde, one stream fed the wheel as an over- 
shot wheel and the other as a breast wheel. The directors of the 
Ingleton Water-Power Co. were not to blame for thie condition of 


affairs, the plant was put down largely as an experimental plant, 


aod the water wheel and its appurtenances were retained in the 
condition in which they were found. For use in seasons of drought 
were & pair of horizontal engines, and an old boiler, which could be 
worked to a pressure of 60 lbs. per tq. in. | | 

For the last two or three years Mr. Parker has used this plant 
solely for the purpose of finding out the best system to work under, 
and to test the capabilities of his furnace. He has always been a 
great supporter of the theory that laborat^ry work, while most use- 
ful, ia not conclusive, and that results which are obtained on a small 
scale and with experimental appliances may not, and probably will 
not, be obtained on a practical scale; he bas therefore carried out 
all his experiments with the full power available from the 60-volt 
2,000-ampere generator that was installed when the company was 
first started. Even іо cases when he intended to try the rimplest 
alterations, all preparations were made as though he were commenc- 
iug to smelt a few hundredweights of carbide for commercial 
purposes. The result is that the data now at his disposal ате abso- 
lutely working data, and not information from which a certain 
percentage has to be subtracted for the altered conditions that will 
obtain. 

No radical difference has been made in the furnace, and it romains, 
except for details, practically as described in our article, but 
Jarge and costly alterations are being made in the remaining 
portion of the plant. It has been stated tbat the company own 
the sole water rights for several miles up both streams, Now, both 
streams fall rapidly, and in many cases there are single falls on 
either stream of 40, 50 and 60 ft.; in fact, the streams flow through 
the two dales, which are known as the Ingleton scenery, and which 
are visited on account of the falls by hundreds of tourists every year. 
In order to take advantage of this water-power, which has been 
calculated by experts at more than 3,000 E. p., it has been decided to 
abandon the use of direct current genera ors and to instal two-phase 
alternating current genera‘ors at the mill for present requirements, 
the idea being that when additions are required, high-pressure 
alternators shall be placed higher up tbe two dells, and the power 
transmitted to the mill and reduced to 60 volts by means of 
transformers. 

The Ingleton Water Power Co has been transformed into the 
Acetylene Gas and Electric Smelting Co., Ltd, who have bought 
over the Parker furnace, and who are now carrying out the necessary 
alterations to the plant in order to b» able to start manufacturing 
carbide on a profitable scale in the autumn. The alterations are as 
follows:—The 120-kw. direct current generator is being replaced 
by two rope-driven two-phase alternators. The order for these two 
500-Н P. generators, together with the necessary exciter, bas been 
placed with Messrs Bruce Peebles & Co., of Edinburgh The old- 
fashioned and ineflicient water-wheel is also being dismantled and 
replaced by two 500-н.р. Ganz turbines, the head of water available 
being considerably increased by piping up the lower stream and 


altering the goits of the upper stream. Care is also being taken to 


arrange the respective infakes so as to get the same head from each 
stream. The turbines will be bvilt in Buda-Pesth, but the order 
has been placed through Messrs Bruce Peebles & Co., as licensees 
of the Ganz Co. ia Great Britain. 

The order for the switchboard bas been given to the General 
Electric Co, Ltd. of Manchester. The existing engines will 
be retained for the present, but they ara being over-hauled 
and adapted for a higher pressure, while the boiler is being 
taken out and replaced Ъу а boiler adapted for a pressure of 
160 lbs. per square inch, the order for which bas been placed with 
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Messrs. Clayton, Son & Co., of Hunslet, Leeds. Ia addition, five 
furnaces will be built under the direction of Mr. Parker in the base- 
ment of the mill; four of these only will for the present be used at 
one time, the &fth being a spare Turnace. 

It is intended to start the new plant in August of this year, aod 
all contracts have been let under penalty for delivery and erection 
before this date. The installation will ba the first of this class in 
England. 

The whole of the electrical and mechanical work for the present 
alterations is being carried out under the supervision of Mr. 
J. Е. L. Crosland, the chief engineer of the Vulcan Boiler and 
General Insurance Co, Ltd., of Manchester. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


A FURTHER sitting of this Commission was beld on Friday last 
under the presidency of Sir David Barloar. 

Mr. J. H. Luxacg, director of the British Westinghouse Co., was 
the only witness, and he gave evidence bearing on the law relating 
to railways and tramways in France. He said that the Minister of 
Public Works was the Government authority in France, having 
charge over all railways and tramways. There was a Council which 
examined into applications for concessions, and which also super- 
vised construction. Applications for concessions to be granted by 
the State must bs directed to the Minister of Public Works, who 
finally submitted them to Parliament. With regard to lo al rail- 
ways and tramways, applications for concessions of lines situated 
within one or more counties must be made to the Prefect or 
Prefects of the respective counties, and applications for 
concessions for lines situate within a city to the Mayor. 


Applications must be accompanied by full details as to proposed 
route, plan of operating, mode of traction, description of rolliog 
stock, maximum speed, minimum service, £c. Witness then explained 
in detail the procedure in Paris for obtaining & concession for a 
city railway, and said that the average time occupied ia the trans- 
action was about two years. The concession, he said, stipulated the 
maximum fare for the whole duration of the concession. Upon the 
expiration of the concession the permanent way reverted to the city 
or county, ав the case might be, and it mn:t be turned over to it ina 
good state of repair. Any subsequent alteratiors іа tbe terms of 
the concession — such as amalgamation with other lines, change in the 
constitution of the opérating company, or increase of fares beyond 
the maximum allowed in the concetsion—required a Presidential 
decree. No issue of debentures could be made with: ut the authorily 
of tne Minister of Public Works after cooferriug with the Chan- 
cellor of the Exchequer, who bad a right of veto. Іл no case could 
the amount of debentures exceed the share capital, nor could a 
debenture issue be made before four-fifths of the share 
capital was paid up and applied towards the acquisition of lands 
or material. The construction, maintenance aud repairs of the 
track, as well as the maintenance of the rollirg stock and 
the operating service, were subject to th: control and supervision 
of the county engineers under the authority of the Prefect. The 
cost of such contro] had to be borne by the operating company at 
a rate fixed in the concession. A plebiscite was always taken of 
the inhabitants before a concession was granted. Witness con- 
sidered that this might lead to abuse and undue sgitali n. Не also 
thought that means might be devised for the rimul'aneous instead 
of the successive study, of schemes by the various authorities who 
had to report on the engineering features, Witness then described 
in detail the steps wbich led up to the construction of the Paris 
Underground Railway, the concession for which was granted in 
1898. He said the concession was granted exclusively by the City 
of Paris, and had a distinctly municipal character. It was 
obtained by the Compagnie Générale de Traction of Parie. It 
was a term of the concession that the City of Paris should carry out 
the construction work required, and that the track, roiling stock 
and generating station should be executed at the cost of the 
operating company. The City of Paris was authorised by Parlia- 
ment to iesue a loan of 165,000,000 fr, to be applied to the 
construction works. An operating compavy was formed,.with a 
capital of 25,000,000 fr., which was increased in January, 1501, to 
50,000,000 fr. There were two classes of pasengers—tirat and 
second —with a uniform fare of 24d. and 14d. respectively. C: еар 
return tickets at 2d. were issued before 9 a.m. During th: busy 
hours of the day a 24-minute service had been instituted. "The вег- 
vice gave intense satisfaction to the Parisian public, the carrying 
capacity being at times insufficient to cope with tbe requirements 
of the ever-increasing traffic. The Metropolitan consisted ої nine 
lines; 11 miles were in operation, 13 were uoder construction, and 
29 more miles were in contemplation. Over a few of its sections 
the Jine became an elevated railway. The mode of traction adopted 
was by electric motor-cars and third rail, with continuous current 
distributed at 550 volts. Trains were composed normelly of four 
or eight cars, acccrding to the lines or the time of day. The 
four-car trains comprised one motor-car and three trailers. The 
eight-car trains comprised two motor-cars, one at each end of the 
train, and six trailers. 

Witness handed in the following table showing the results of the 
working of the line for 1902 :— 


Length of line worked iss каз e 
Tickets issued — First class ... 
Reoond class 43,229,446 


Km. 17:356 


Retuen 10,060,300 
Gross receipts ... 385 € "A . . Frs. 10,761,877 
Sbare due to the city wes . „ 9,577,836 
Balance remaining to the company . „ 8,163,841 
Ratio of expenses to gross receipts... .. 43 per cent. 


For the year 1902 a dividend of 6 per cent. annum was 
declared. The capital expenditure per kilometre constracted to 
date is about 3,000,000 fr. for construction works, paid for by the 
city, and 1,500,000 fr. for the other work 

Replying to Sir J. Wor rs Barry, WIr xRSS said that the French 
engineers preferred much more elaborate pians than was the ca«e in 
England, and he thought Engli-h engineers might learn something 
from tbem in that respect. Much greater ficilities had been given 
the railway as regarded breaking up the roads, and consequently 
the cost of construction was much below that of any tube railway in 
London. The average depth of the railway from the surface was 
27 tt. 

By Mr. Е. О. 8сновтев: He did not thiuk it was possible for а 
foreign promoter to obtain a concession in France, although they 
were very appreciative of foreign financia! support. 

In reply to Bir Francis HoPwoop, Witness said he did not 
think we had anything to learn from Parisians as to the manage- 
ment and handling of traffic. We might learn from American 
mathods. 

The Commission adjourned. 


NEW PATENTS. APPLIED FOR, 1903. 


Compiled expres-ly for this Journal by W. P. Thompson & Co., Electrical Putent 
Agents, 8:2, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


6.016. Improvements in electrical fuseboarde."’ 
AsHTON. March 16th 

6,058. ‘* Electric bell push." A. Bearman. March 16th. 

6060. “Improvements in the manufacture of electrodes for electric arc 
lamps.“ A. BLoNpgL March 16th. (Mate ap ppiiea for under Patents Act, 
1901, April 8th, 1903, being date of application in United States.) (Complete.) 

6,061,  * Improvements in electrodes for electrio aro lamps." A. BLONDEL. 
March 16th. (Date apples for under Patents Aot, 1901, April 94th, 1902, being 
date of application in Belgium) (Complete.) 


f, 069. Improvements in e device for armatures for alternating 
sy machines.“ М. DRI. March 16th. 


" 5 in electrio motor- generators and other dynamo- 


J. Moores and D. 


нан machines." Е. B. W. Мооңк and T. L. Воуркх. Marc 16th, 
(Complete.) 

6,100. “Improvements in spark arrcsters for steam engines.” G. Paonia 
March 16th. (Complete.) 


6.102. A new or improved electricity meter." R. ZixokNRBERO. 
(Complete.) 

6,106. Improvemente in revolving fields for electric generators or motors.“ 
W. A. JoHNSs UD. March 16th. (Complete.) 


6,110. “Improvementg in or relating to electric safety foses.” Н. M. 
Sal. xo. March 16th. 


6,110. “Improvements relating to electric ignition apparatus for motor-cars 
and other services." W. W. G. Wess. March 17th. 


6,145. Improvements in and relating to storage batteries.“ W. FENNE and 
W. P. Perry. March 17th 


6,109. An improved method of manufacturing letters, numerals and the 
like in copper or other metals by electrical deposition." ELKINGTON & Co., LTD., 
LockkRnBiE & WILKINSON, LTD., à! d Н. M. Куркв. March 17th. 


6.221. “Improvements in electric snark intensiflers for gas, vapour and the 
like engines.” А. C. CosseR and W. U. HinLLiAR. March 17th. 

6,249. “Improvements in and relating to electrical switches, known as 
tum! ler switches." G. t PERRYN and W. Н. Woop. March 18th. 
6.257. Ап improved method of lighting the mariver's eom 
and by electric iight.” F. W. Crank and KELVIN 

March 18th. 


6,.62. '*' Apparatus for automatica'ly extinguishing lights, whether gas- 
burners or electric lights or the like, after they have burnt a given length of 
time.” C. D. ABEL. (La Compagnie Anonyme Conti: entale pour la Fabrica- 
tion des Compteurs de Gaz et Autres Appareils, France.) March 18th. 

6,238. ‘‘ Improvements in wi: dings for electrical transformers” J. S. Peck. 
March 18th. (Date applied for under Patents Act, 1901, March 21st, 1902, being 
date of application in United States.) (Complete.) 


6310. ‘ Improvements in eleotric ignition devices for explosion motors." 
F. Кмютн-ЈокЕз. Магор 18 


6,316. ''Elvctric 3 current generator, especially for purposes of 
ignition in explosion motors.“ A. Herz. March 18th. 

6,317. ‘Improvements in or connected with fusible wires for electric oir- 
cuits.” G. Davis. March 19th. 

6,331. Improved trolley guide for electric tramcars." 
March 13th. 


6,834. ‘Improvements in electrolytes used in the deposition of metals." 
H. C. Harrison and A. STEVENSON. March 19th. 


6,342. An improved ssfety gua:d or device for use with electrio cars and 
sin ‘i ar vehicles.“ R.Warp. March 19th 


6,357. Improvements in or relating to electric cable conductors.” W. E. 
HircH. March 19th. 

6,366. “Improvements in or relatinz to eleotrio lam mps. KUSEBAUCH, 
March 19th. (Date a; pied for under Patents Act, 1901, oh dias, 1902, being 
date of application in United States.) (Complete.) 


6.367. Improvements in brake apparatus for electrically-propelled railway 
vehicles.” F. С. NEwarr. March 19th. (Date applied for under Patents Act, 
ih March 29.h, 1902, being date of application in United States.) (Com- 
plete.) 


6,369. “Improvements in brake apparatus for electrically-propelled railway 
vehicles." F. C. NEWAII. Магор loch. (Date applied for under Patents Act 
1901, April 1st, 1904, being date ot applioation in United States.) (Complete.) 

6,405. ‘Improvements in carbon holders for electric aro lamps.” T. 
НАмитон-Арлма. March 19th. 


6,416, * Improvements in electric indicators.” E. Вла, Maroh 1904 · 


March 16th. 


by oil lamps, 
. WHITE, LTD. 


ROBERT LEES. 
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6,450. “The ‘Vita’ -breaker or intensifier, in connection with 

sparking plugs of motor vehicles of all kinds.” J. А. RYLEY. March 20th. НЕ 
477. ‘ Вотіе’в electro-therapeutic ial high · uenoy apparatus.“ J. H. 

F c Bowe, March wth. ^ — жыйар did 

6,483. "Improvements in electric oontrollers.“ Е. A. Canonam. (The 
General Eleotric Co., U.S.) March 20th. 

6,484. * Improvements in alternating electrico current transformers.” E. A. 
Carutax. (!he General Eleo rio Co., U.8. March 20th. 

6485. "Improvements in electrio reactance coils.” E. А. CaRoLAN. (The 
General Electrio Co., О 8.) March 20th. 

6,486. “Improvements in induction electric motor armatures.” Е. A. 
CaROLAN. (The General Electric Co., U.S.) March 20th. 

6,487. "Improvements in alternating electric current induction motors." 
E. A. CARLAN. (The General Electric Co., О.В.) March 20th. 

6,488. ‘* Improvements in alternating electric ourrent transformers.“ Е. А. 
CAROLAN,. (The General Electric Co., U.S.) March 20th. 


6,490. “Improvements in electric switches.“ Е. А. CaRoLAN. (The General 
Electrio Co., U.S.) March 20th. 

6,491. Improvements in alternating electric current motors.” E. A. 
CaARoLAN. (The General Electrio Co., U.S.) March 20th. 

6,492. ‘Improvements in automatic regulators for alternating electric 
шген systems." Е. A. CaRoLAN. (The General Electric Co., U.S.) March 
20th. 

6,4939. “Improvements in and relating to electric metering systems." Е. A. 
CanRoLAN, (The General Electric Co., О.В.) March 20th. 

6,494. Improvements in means for controlling the division of load between 
ay nc ronous electric motor-generator sets.“ E. A. CAROLAN. (The General 

Llectric Co., U.S.) Maroh 20th. 

6, 45. Improvements in systems of electrical distribution." E. A. CAROLAN. 
(The General Electric Co., U.S.) March 20th. 

6,498. ''Improvements in collector rings for dynamo-electrio machines, and 
means for securing them into position." E. A. CaRoLAN. (The General Electrio 
Co., U.8.) March 20th. 

6,497. rovements in electric railways.” E. A. CAROLA X. (The General 
Elec trio Co., U. 8.) March 20th. 

6,498. ‘Improvements in method of and means for preventing accumulation 
of static electricity upon belting.” E. A. Слвоглх. (The General Electric Co., 
U.8.) March 20th. 

6.500. Improvements in dynamc-electric machines." K.A.CaROLAN. (The 
General Electric Co., U.S.) March 20th. 

6,501. “ N in forms for winding electric coils.” E. A. CanoLAx. 
(The General Electric Co., U.8. March 20th. n 

0,02. “Improvements in electrico coil-formiag apparatus.“ E. A. CAROLAN. 
(The General Electric Co., U.S.) March 20th. 

6,510. Improvements iu or relating to electrolytio electricity meters.” 
C. O. Bastian. March 20th. 

6,518. "Improvements relating to the operation and regulation of electric 
motors." Vickers, Sons & Maxim, LTD., and A. D. WiLLIAMsoN. March 20th. 

6.128. Improvements in and relating to electrical insulators.” H. LEA. 

arch 20th. 

6,537. **Improvements in or in connection with electric lamps with rare 
earth filaments," P. G. Moore. March 20th. 

6.540. “Improvements in electric switches.” І. H. Parsons, of the firm of 
Gent & Co. arch 30th. 

6,556. Improved electric stove or oven." K. W. Bornten. March 20th. 


6,581. “Improvements in or connected with switches for overhead electrio 
rolley lines.“ W. LEeDDEN, March 3186. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
ant о а High Holborn, W. O., and at Liverpool, price, post tree. 9d. 
stamps). 


289. ‘Improvements in electrical transformers for polyphase cuirents." 
А.Е. Berry and The British Electric Transformer Manufacturing Co., Ltd. 
Dated January 8rd. 


498. "Improvements in electrical demand or rebate indicators.“ F. Lux. 
(The Reason Manufacturing Co., Ltd.) Dated Janus y 7th. 


601. “Improvements relating to electrical beating apparatus." The British 
Westinghouse Electric and Manufacturing Co., Ltd. (Ј. 8. Peck and К. C. 
Randall and C. F. Scott.) Dated January sth. 

xdi “Im реш їп 5 . oontact electric traction 
systems wor w magne operated switches." The Do.ter Electric 
Traotion Co. (Н. Dolter) Dated January 9th. 

€00. ''Improvements in life guards for eleciric cars and other self-propelled 
vehicles." A. Boyle. Dated January 11th. i ipd 

868. “An improved fitting and reflector for carrying electric and oth 
lamps and lights.” C. M. Stead. Dated January 18th. d m 

918 ‘‘Improvemente in or relating to electrical measuring instruments.” 
R. 8. Whipple. Dated January 18th. Р 

1104. ' Improvements іп or relating to dynamo-electric machinery." А. B. 
Boar. Dated January 15th. i : E Р 

1.232. Improvements in and relating to cutting cards for Jacquard 
apparatus permitting electrical reading of same." Е. Harleuxand A. Harleux. 
Dated January 16th. 

1,848. ‘ Improvements іа electric fuses.” Callender's Cable and Constructi 
Co., Ltd. and H. Hastings. Dated January 17th. i 

1,546. ‘* Improvements in the lighting of electric cars operated by the over- 
head conductor system." Н. Mo. Gilibray. Dated January 20th. 

1,688. ‘Improvements in the electrolytic separation, deposit and refining of 


1,690. ''Impro-ements in punching registers, especially adapted for use in 
connection with fire alarms and police telegraph systems." C. Berst. Dated 
January 28rd, 


2,019. An improved coupling socket for electric wiring." J. Waldro 
Е. White. Dated January 25th. кылан 


2,877. ''Electrio heating fabrics.” J. M. C. Herrgott. Dated January 29:h. 


2,552. “Improvements in electric couplings or terminals." E. : 
Dated January 81st. EIE S dicun 


8,00. “Improved automatio shunt coil core for l . A. E. i 
Dated February 6th. айыр тн 


8.622. An improved device for cleaning and polishing electric ооп Ad 
W. Küppers. Dated February 12th. s ii s ds 


8,165. “Improvements in and relating to multi-polar electrical dynamos or 
motors.” D. Bergman. Dated February 7th. E Я 


4,091. Improvements in electrio arc lamps." J. А. Н ‘ - 
W p ps.” eany, Dated Feb 


4,904. “Imprewements in cr relating to electric cells ст batteries.“ Н.Н 
Lake. (Вос 616 Aron) me Le Carbone, France.) Dated February :Oth. 
6,61-в. "Improv ments in or connected with wireless telegraphy.” 
J. Cevera, Dated March 6th. 


7,1:0. * Improvements in methods of forming oou for electrical arparatus.” 
Bri.ish Thow+ron- Houston Co, Ltd. (J. W. Lundskog, United States.) 
Dated March 24th. 


7161. "Improvements in e’ectric aro lamps and inductance coils.” British 
Thomson-Houston Co., Ltd. (A. C. Fish, United States.) Dated March 27th. 


7,718. “Improvements in and connected with electric pankah motors.” 
A. Zeliweger. Dated April 2nd. 


7,860. “Improvements in and relating to coin -controlled machines for 
giving electric shocks." The New Polyphon Supply Co., Ltd., and K. Schmidt. 
Dated April 8rd. 


8,288. Improvements in and relating to the electric smelting of ores and the 
pes tates metals and to furnace therefor.” Capt. E. Stassano.  Datcd 

pril 8th. 

8,299. Improvements in electric clock-winding mechanism.” А. Tuerk. 
Dated April 10th. 


9,503. ‘Improvements in or relating to dimming attachments for electric 
incandescent lamps." G. D. Pogue. Dated April 24th. 


20,088. “А new or improved method for producing electric insulating bodies.“ 
Н. J. Haddan. (“ Pyrisolith’’ Isolating Material Manufacturing Co., Ltd., 
Hungary.) Dated May lat. 


11,075. “Improvements in electric switches.” British Thomson - Houston 
Co., Ltd. (E. M. Hewlett, United States.) Dated May 14th. 


11,078. “Improvements in electric arc lamps.“ British Thomson-Houston 
Co., Ltd. (C. Fiab, United States.) Dated May 14th. 


11,499. “Improvements in and relating to electric low water alsrms for 
steam boilers.” G. C. Marks. (G. Fuller, United States.) Dated May 20th. 


11,509. Process for the produotion of electrodes for secondary batteries.“ 
W. P. Thompson. Dated May 20th. 


11,510. ‘Improvements in eleotr.o incandescent Jams with rare earth fila- 
ments." W. А. Cook and E. Mines. Dated May Oth. 


12,688. Improvements in or relating to polyphase current transformers. 
W.P. Thompson. (V. L. Schwartzkopff.) Dated June 8rd. 


12,797. Improvements in or relatiug to b:owing-off machines for electric 
lamp-bulbs or other glass bodies." A. bwan. Dated June 4th. 


12,738. “Improvements in or relating to means or apparatus for effecting ап 
all glass seal between the stem which carries the filament of an iucandescent 
electric lump and the euclosing bulb." A. Swan. Dated June 4th. 


12,739. ‘Improvements in or relating to bases for incandescent electric 
lamps, and in means or apparatus for manufacturing the same.“ A. Swen. 
Dated June 4tb. 


14,205. Improvements in and relating to electrical sparking devices for 
explosion engines.“ H. C. Bra-ier. Dated June 28:d. 


14,228. Improvements in electro-magnetio friction clutches.” 4. Schuster 
and Н. Ast. Dated June 29га. 


14,829. “Improvements in storage batteries.“ G. C. Marks. (Smith Storage 
Battery Co., United States.) Dated June 24th. 


14,812. “Improvements in or relating to electric couplings." J. W. Mackenzie. 
(The C.K. Manufacturing Co., U.8.A.) Dated June 24th. 


14,887. ‘Improvements in or relating to the electrolytioal manufacture of 
chlorates and perchlorates." P. L. Е. Lederlin. Dated June 26th. 


14,588. Improvements in or relating to apparatus for measuring phase 
тенен on electric alternating current circuits." А. Grammont. Dated 
May 80th. 


11,547. “Improvements in and relating to electrical measuring instruments.“ 
E. Weston. Dated June 80th. 


14,572. Improvements in controlling devices for electric motors." J. В. 
Highfleld. Dated June 80th. 


11,778. Apparatus for controlling from a distance electromotors serving to 
actuate sbips' rudders, sluice gates, swing bridges and the like." Siemens 
Bros. & Co. (Siemens & Halske, Germany.) Dated June 2nd. 


14,781. Improvements in process and apparatus for subjecting 8 to 
high tension electrical discharges.” B. J. B. Mills. (Atmospheric ucts 
Co.) Dated July 2nd. 


14,788. ‘‘Improvements in automatic switches for telephones.” E. W 
Schneider. Dated July 4nd. 


14,790. “Improvements relating to armature windings for electric motors or 
dynamos.“ The Johason-Lundell Electrio Traction Co., Ltd. (R. Lundell, 
U S.A.) Dated July 2nd. 


14,888. A EA A e in telephone inter-communication systems." W. 
Aitken. Dated July 8rd. 


15,087. Improvements in p-sts for supporting telegraph wires, cables and 
the like." L. Griveaud. Dated July 6th. 


15.435. Improvements relating to secondary or storage batteries.“ Н. Н. 
Lake. (Consolidated Storage Batteries Co., United States.) Dated July 10th. 

15,674. Improvements in and connected with electio motors.” А. B. 
Holson. Dated July 14th. 


16,781. ‘Improvements in and relating to thermo-electric oouples and 
generators." C. B. Thwing. Dated July 15th. 


15.9523. Improvements in systems of electrico motor control.” W. 8. 
Andrews. Dated July 17th. 


16.958. "Improvements in controllers for electric motors.” R. H. Read. 
Dated January 17th. 


16,117. “Improvements in attaching pole-pieces or shoes to the casting of 
dynamo-electric machines or electric motors." К. B. Ran. ford. (Garbe, 
Lahmeyer & Co.) Da:ed July 19th. 


16,232. "Improvements in regulating devices for electric aro lamps." A. N. 
Tnorin. Dated July 2lot. 


16,264. ‘* Improvements in electrical switches and cut-outs.” C. M. Dorman, 
R. A. Smith and Н. G. Baggs. Dated July 22nd. 


16,298. “Improvements in or relating to electrio switches.“ Н. H. Lake. 
(General Electric Co.) Dated July 22nd. 


16,291, “Improvements іп and relating to electro-magnetio switches.“ Н.Н. 
Lake. (General Electric Co.) Dated July 22nd. 


16,319. An improved device for adjusting the length of and BE ор the 
slack in electric lamp cords and the like." G. C. Marks. (Crescent Noveity 
Co., United States.) Dated July 22nd. e 

16,556. Improvements in electric furnaces and in the production cf 
hee in such furnaces.” G. Brewer, (E. R. Taylor, U.S. A.) Dated 
July 25th. 


16,896. ‘Improvements in electrically- controlled semaphore signals for 
AMA Siemens Bros. & Co. (Siemens & Halske, Germany.) Dated July 
80th. 


16,962. ‘Improvements in electrical switches or cut-offs.” P. Kennedy. 
Dated July З1в{. 


17,078. ‘‘ Improvements ia systems for electric railwa a employing кает 
rail.” W. P. Thompson. (A. Watson, United States.) ted August 1st. 


17,220. “Improvements in or relating to the third rail and sectional соп: 
ductor system of electric railways.” H. H. Lake. (General Electric Co., 
U. S. A.) Dated August bth. 

17,158. ''Water-proof acid-resisting and electrically non-conducting glove.” 
F. Eckert. Dated August 6th. 

17,880. ‹* An improvement in the electro-magnetio treatment of ores, slimes, 
ane the like, fur separating their oonstituente." О. Leusohner. Dated August 

t . 


17,685. ‘Improvements in electric energy meters for alternating curren ш.” 
О. T. Blathy. Dated August 12th. 
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THE MYSTERY OF RADIO-ACTIVITY. 


SiNcE Becquerel discovered that uranium and its compounds 
gave off continuously so:ne form of radiation capable of 


making an impression on а photographic plate, and deviable 


by a magnetic field, a great deal of attention has been devoted 
by physicists to the study of the radio- activity of matter, and 
new and much more intensely radio-active substances have been 
discovered. It has been shown that temporary radio-activity 
can be communicated to bodies in which the property is nou 
inherent, and that this excited radio-activity is very widely 
spread in nature, a circumstance which may yet lead to the 
explanation of many of the hitherto inexplicable phenomena 
of atmospheric electricity. 

The explanation of radio-active phenomena is intimately 
connected with the new electron theory. At first, indeed, 
it was supposed that the Becquerel rays were simply а 
spontaneous discharge of negative electrons from the radio- 
active substance, and, consequently, that they were identical 
with cathode rays. But further investigation has shown 
that their composition is by no means so simple as this 
hypothesis would imply. Cathode rays consist of a stream 
of negatively charged particles, or electrons, of very much 
amaller mass than the smallest atom, and the cathode rays, 
as this theory would lead us to expect, are easily deflected by 
& transverse magnetic field. Now it has been found that 


only a part of the radiation from uranium is deviable by & 


magnetic field, so we are forced to the conclusion that there 
is something more in these rays than a stream of negative 
electrons. | 

The presence of cathode rays among the Becquerel rays 
would lead us to predict that Róntgen rays would be found 
to be a constituent of the non-deviable rays emitted by radio- 
active bodies. The usual method of producing Réntgen 
rays i8 by the impact of cathode rays upon the matter of 
the anti-cathode. The electrons discharged by the radio- 
active bodies are not likely to get clear without a consider- 
able amount of collision with the atoms through which they 
pass to the surface. These collisions would give rise to 
Róntgen rays. Now Róntgen rays are characterised by their 
non-deviability in the magnetic field, and by their great 
penetrating power, and Sir William Crookes, in a 
paper read before the Royal Society on March 19th, 


has, by means of these characteristics, demonstrated 


their presence in the radiation from radium, the most 
powerful of all known radio-active substances. When a 
platinum wire dipped in nitrate of radium was brought near 
а platino-cyanide of barium screen, scintillations or splashes 
of light were observed when the screen was examined by a 
microscope. Sir William Crookes attributes these scintilla- 
tions to the impact of electrons discharged from the radium. 
There was also on the screen a general luminosity which 
undoubtedly was due to Róntgen rays, because when mica or 
aluminium foil was interposed the scintillations were arrested, 


but the general luminosity on the screen was not affected. 
D 
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It remains to be considered whether there is any other 
constituent present in Becquerel raya, in addition to cathode 
rays and Róntgen rays. Of the presence of one other con- 
stituent, undoubted proof has been given by Mr. E. Ruther- 
ford and others. The following is Rutherford's analysis of 
the radiation emitted by radium (Phil. Mag., Vol. v., p. 177, 
February, 1903): — (a) rays (non-deviable) with a pene- 
trating power represented by 0005 em. of aluminium; 
(5) rays (deviable) with penetrating power equal to ‘05 cm. 
of aluminium; (y) rays (non-deviable) with penetrating 
power equal to 8 сш. of aluminium. The (0) rays are 
cathode rays, and the (y) rays are Röntgen rays, but what 
are the (a) rays? Though the (а) rays are not deviable with 
magnetic fields of moderate strength, Rutherford has suc- 
ceeded with a very powerful magnetic field in effecting a 
measurable deviation. The deviation, however, is in the 
opposite direction to the deviation of the (f) rays, showing 
that the electric charge of the particles in the (a) rays must 
be positive. The small amount of the deviation of the (a) 
rays also points to the conclusion that their mass is much 
greater than the mass of the particles in the (3) rays. The ratio 
of their mass m, to their electric charge e, has been calculated 


b : A m = mE | 
y Rutherford as being approximately HE ERIT Now 
] 


107: but for the elec- 


Everything, therefore, points to the 


А for the hydrogen atom is about 


tron it is about 1 
lu! 


conclusion that the (a) rays consist of a stream of atoms with 
a positive electric charge. This may be termed the positiveion, 
ав it corresponds to the part of the molecule which travels 
towards the cathode in electrolysis, or it may be termed the 
positive electron, as it corresponds to the positive atom which 
combines with a negative electron to form a neutral or nearly 
neutral combination. The larger size of the particles in the 
(a) rays gives a satisfactory explanation of their low pene- 
trating power. They cannot pass through between the atoms, 
even of a gas, without а much greater chance of collision than 
the relatively much smaller negative electrons. 

One of the most remarkable properties of Becquerel rays, 


a property which they share with cathode rays and Röntgen 


rays, із the power of dissociating or ionising the molecules of a 
gas and thereby increasing ita conductivity. It is by means of 
this property that the exact quantitive analysis of Becquerel 
radiation has been carried out. The strength of the radia- 
tion is measured by the number of molecules which it disso- 
ciates, and as an electric current is only possible where the 
elements of a dissociated molecnle are present to act as 
carriers, the number of the dissociated elements can be very 
exactly measured by a sensitive electric current meter, The 
most, suitable instrument has been found to be the quadrant 
electrometer, and the current is measured by noting the 
speed at which the needle moves as the instrument is charged. 
Rutherford considers that, in the case of the Becquerel rays, 
by far the greatest part of the ionisation of the surrounding 
gas is effected by the (a) rays, i.r., by the positively charged 
atoms, positive electrons, or whatever they may be called. 
The (a) rays appear to be identical with the Canal Nralilen, 
of Goldstein. 

This analysis of the Becquerel radiation into three distinct 
kinds of rays which can be identified with forms of radiation 
already known, does not, however, bring us to the end of the 
mystery of radio-activity. Rutherford (Phil. Mag., 1900, 
рр. 1 and 161) discovered that in addition to a straight 


line radiation, compounds of thorium gave off an emanation 
which behaved like a neutral gas, but was itself radio- 
active, and had the power of exciting temporary radio- 
activity in all surrounding bodies with which it came in 
contact. This emanation could be passed through white 
hot tubes, bubbled through acids, or filtered through cotton 
wool without loosing any of its remarkable properties. 
Curie showed, shortly after, that radium gave out a similar 
emanation. Polonium and uranium, however, give out no 
emanation. If one of the bodies surrounding the emanation 
has a negative electric charge, the whole of the excited 


radio-activity will be confined to its surface. This experi- 


ment suggests that the emanation may consist of positive 
ions or electrons. "This hypothesis, however, is upset by the 
fact that the emanation of radium persists for weeks, though 
exposed to a strong electric field. The emanation appears 
to act by withdrawing negative electrons from the molecules 
of air, and thus leaving positive oxygen electrons which are 
drawn by the electric field on to the negatively-electrified 
surface. A layer of positive electrons on a surface attracta and 
projects negative electrons from beneath the charged surface, 
and thus excites a radio-activity consisting of (/3) rays. 

Elster and Geitel have shown that if a wire is maintained 
at a high negative potential for several hours, it becomes 
temporarily radioactive. Here again the attraction of the 
negative charge on the wire has led to the formation of a 
coating on the wire of positive electrons attracted from the 
surrounding atmosphere. Now, it has long been known that 
the earth һава strong negative charge of electricity, and we 
should consequently expect to find that the surface of the 
earth is radio-active, and also that the radio-activity would be 
strongest where the negative potential gradient is steepest— 
t.e., over projections and points on the earth’s surface. 
Experiment has already demonstrated the truth of this 
surmise. In mountainous regions the radioactivity has been 
found to be greater than in the plains; the points of 
lightning rods and leaves of trees have also been found to be 
strongly radioactive. Since radioactivity means dissociation 
and increased conductivity of the air, the important bearing 
of this discovery on the phenomena of atmospheric electricity 
is evident. 

Whatever the emanation may be, it behaves like a gas 
whose atoms have no chemical affinity and no electric 
charge. Rutherford considers that it may be a gas of the 
argon family, and from its rate of diffusion he has estimated 
that the atomic weight of the radium emanation lies some- 
where between 40 and 100. Now, the atomic weight of 
radium has been estimated by Curie as 225, and from this 
we must infer that the emanation must be of an entirely 
different material from the radium from which it emanates. 

There is every reason for believing that radio-active 
Substances have been discharging positive and negative 
electrons and Röntgen rays into space for ages, and there is 
no sign of any diminution in the amount of energy which 
they give out. Physicists, imbued with the doctrine of the 
conservation of energy, have tried in vain to discover where 
the radio-active furnace gets its constant supply of fuel. It 
was long supposed that the quantity of energy given out was 
so minute that even if the supply of intrinsic energy in the 
molecules was small, no change would be perceptible except 
after the lapse of long intervals of time. But some recent 
experiments by MM. Curie and Laborde (Comp/es Rendus, 
March 16th, 1903) have shown that the amount of energy 
given out by a gramme of radium amounts to as much as 
100 gramme-calories per hour. This would be equivalent to 
raising a 100-lb. weight through a height of 3 ft. per hour, 
and a gramme atom of radium would develop per hour as 
much heat a8 a gramme atom of hydrogen in combining 
with oxygen. It is hardly conceivable that a constant supply 
of energy of such magnitude could be kept up without 
taking in fresh energy from the outside. 
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Sir William Crookes accounts for Ше supply of energy 
by supposing that the radium atom has the power of 
absorbing the energy of the more rapidly moving 
particles of the atmosphere, and thus gets over the 
difficulty by endowing the radio-active atoms with 
the superhuman powers of  Maxwell's “demons.” 
Rutherford thinks the energy is derived from the 
shrinkage of the atom, much as the energy of volcanic 
eruptions is derived from the shrinkage of the earth. This 
would imply a transmutation into some other material, and 
Curie objects to this that the spectroscope has given no 
indication of such a change after an interval of several years. 
Curie himself thinks that radium utilises an external energy 
of an unknown nature. Evidently we are yet a long way 
from a complete solution of the mystery of radto-activity. 


Іт ів not often that cases involving an 
inquiry into the gift or receipt of a secret 
commission come before the Courts for 
consideration. Cases which relate to conduct of this kind 
on the part of any member of a great profession аге. still 
rarer. But the canker is, unfortunately, deep-seated in our 
commercial frame, and it is inevitable that the disease must 


Secret 
Commissions. 


. gometimes come to the surface, to the shame of all those 


who have been fostering its nefarious progress. Con- 
sidering tbe opportunities which are afforded in con- 
nection with engineering contracts of all kinde, it 
is satisfactory to find that engineers are scarcely 
ever accused of accepting bribes; but a recent case 
in Scotland shows that snch things do occur, and 
that they are attended with lamentable consequences to all 
parties concerned. Іо the case of the Leeds Engineering 
Co. v. Scottish Comb Co. (1902, 19 Shf. Ct. R., 54), cross 


. actions were brought by an English engineering firm and 


an Aberdeen manufacturing company, the former suing for 
the price of machinery furnished, and the latter for damages 
in respect of defects, and for the payment of a commission 
by the English firm to a consulting engineer through whom 
the Scottish company had conducted the negotiations. This 
gentleman was profesedly acting for the buyers and was 
paid by them, but he ғо planned the specifications that there 
was practically no competition for the work, and it was given 
to the English firm with whom he had previously arranged 
a commission. The existence of the seco:.d commission was 
only discovered by the buyers in the course of correspondence 
regarding the alleged defects. The. Sheriff-substitute held 
that the commission paid by the sellers to the buyers’ agent 
had increased the price to the buyers' injury, and that the 
buyers were upon this ground entitled to succeed. He also 
held that inasmuch as fraud, in the legal sense, had entered 
into the contract, the buyers were not bound by the ordinary 
rules as to rejection or notice, and that damages 
might be awarded for defects, although the buyers 
had kept the whole plant and had used part of it 
steadily in their busines for four or five months. A con- 
siderable sum of damages was awarded to the buyers in 
addition to repayment of the commission paid by the sellers 
to the buyers’ agent. The important point to be noted in 
relation to this case is that the engineer's wrongful act 
appears to have vitiated the entire contract, with the result 
that the company who puichased the machinery were 
entitled to damages for defects which made themselves 
apparent only after the lapse of a considerable time. 
Whether this doctrine would prevail in an English Court we 
cannot undertake to say; but it is clearly conson int with 
reason and justice. 16 would seem that the commission іп 
this case took the form of a monetary payment ; but it is 
obvious that the principles which enabled the Sheriff. 
eubstitute to grant redress would apply even if the bribe had 
assumed a less tangible form, 


A NOVEL THEORY 'OFAMAGNETISM. D 


. WE are во much in the habit of faithfully following the 


teaching of the schools in matters of theory, that we often 
persist in squeezing phenomena into the soholastic mould 
long after our common sense has suggested to us that they 
no longer fit. Then comes the original genius who strikes 
out a new line, shows where the old theory fails, and suggests 
a new theory which gives a better explanation of the known 
phenomena. This róle Herr Zacharias endeavours to play 
for the theory of magnetism, in an interesting and sugges- 
tive paper published in the Verhandlunden des Vereins für 
Eisen bahn unde, Berlin: 

Zacharias considers that we have all along been on the 
wrong tack in supposing that a live solenoid produces a 
magnetising force, parallel to its axis, which polarises the 
particles of iron in its core. His view is, that the current 
in the solenoid creates a reduction of ether pressure in the 
core, and that magnetic force is entirely an electric pressure 
phenomenon. There is no such thing as magnetic attrac- 
tion ; an armature is forced against the poles of its magnet 
by the pressure of the ether on its particles. 

As an example in which the ordinary theory fails to give 
an adequate explanation of the observed phenomena, 
Zacharias takes the ironclad magnet. According to the 
ordinary theory, the edge of the tube which surrounds the 
coil should form one pole of the magnet, the end of the 
core forming the other pole. When the lines of force are 
mapped out by filings this is found not to be the case. As 
may be seen from fig. 1, the majority of the lines of force 
pass from the end of the core to the middle of the tube. The 


present theory of magnetic leakage supposes that the number 
of lines of force which are to be found on any path is 
inversely proportional to the resistance of the path. The 
resistance of the path from the end of the core to the edge 
of the tube must be very much lees than from the end of 


Fic. 2. 


the core to the middle of the tube, and yet we find the 
greater number of lines of force passing along the latter 
path. Thus the magnetic circuit theory appears to be quite 
inadequate to explain the actual distribution of lines of force 
about the ironclad magnet. ylo .. 
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Take as another example the field of force about such a 
magnet as is shown in fig. 2. This magnet, which is often 
used for dynamos and electromotors, is of horse-shoe shape, 
with a single magnetising coil on the yoke. The magnetic 
circuit theory would lead us to expect the strongest field 
between the poles where the armature would be placed. The 
distribution of the iron filings shows that this is not the 
case; the strongest field is at the ends of the magnetising 
coils, and the lines of force appear to prefer the high resist- 
ance path through the air between ends of the magnetising 
coil, to the low resistance path through the pole-pieces and 
the short air space between them. 

Herr Zacharias’s theory is, that every part of the mag- 
netising coil, except where a field of force is required, should 
be covered with iron, which acts as a screen to prevent dis- 
Bipation of the vacuum inside the core. This leads to a 
rule for the design and construction of magnets, which is 
quite opposed to that deduced from the ordinary magnetic 
circuit theory. 

Herr Zacharias’s theory requires a much fuller exposition 
than is given in the paper cited, before a final judgment can 
be given as to its validity, but there are so many anomalies 
in the behaviour of magnets which the present theories do 
not explain, that any plausible new explanation deserves 
attention. 


THE “1903” REVISED RULES OF TEE I. E. E. 


(Continued from page 598.) 


Conduclors—Joinis.—Rule 35 prohibits joints, except on 
sub-circuits as defined by Rule 8, and it is laid down that 
larger conductors should be jointed by means of juuction 
boxes. In describing how these should be constructed no 
mention is made.of the material to be used for mounting the 
connections, although we are told that special precautions 
must be adopted to exclude moisture in damp places. But 
moisture is always present in the air in this country, aud will 
readily condense on cold surfaces like china. We think it will 
be found that china connection bases are sources of leakage 
unless the whole is shellaced or the box filled with paraffin 
wax. | 

Rule 37 relates the precautions to be taken when jointing 
cables insulated with hygroscopic dielectrics—in fact, we 
notice that this method of insulation is fully recognised 
throughout the rules, and provisions made for its use. We 
are glad to see that Rule 38 prohibits the use of joints 
between flexible cords and permanent wires under flooring 
and in wood casing, a too frequent source of danger in con- 
necting electroliers and brackets. It is also recommended 
that joints should be accessible, and their positions indicated 
by a conspicuous mark. Most good wiring contractors leave 
screws in the boards urder which joints are made to fittings, 
but it is a pity that it is not suggested that no installation 
shall be considered. finished until a plan of the wiring, 
showing all boxes and runs, be left with the landlord or 
tenant. 

Buried Conductors in Buildings.—Rule 89, which deals 
with couductors buried in plaster or cement, makes it clear 
that compo tubes must not be used, and Rule 40 is practi- 
cally the same as in the old rules, in laying down the pro- 
visions for conductors passing through walls, only it is stated 
that when the end of the tube is outeide the building, it 
should be bell-mouthed and turned downwards. We believe 
such ends have been on the market for a long time, and if 
they have not been generally used, this is simply due to 
carelessness. 

Conductors—Wood Casing for.—Rule 41 defines what 
must not be done with wood casing. It must not be buried 
in plaster exposed to moisture, used in damp places, or ran 
below water pipes unless efficiently protected from drip. 
Another source of damuge to wood casing is omitted, namely, 
the trickling of water through wooden floors which have 
been washed. We hope the time will soon come when wood 
casing is barred altogether except where in sight. 

Conductors—Precautions at Points of Connection.—We 
notice that Rule 43 recommends that the covering of the 
dielectric should be cut back and waterproofed, an admission 
that Rule 29 (in which it is specified that such covering 


must be prepared so as fo resist moisture) is not carried out. 
This was pointed out by us in discussing this rule, The 
strands of conductors insulated as class (5) must be soldered 
in damp places ; this precaution might well be extended to 
cover all conductors and situations. Rule 44 provides that 
all conductors larger than 7/18 must be soldered to lugs for 
connection, and they must be mechanically secured in 
addition, where there is any strain on the lugs. This is a 
useful precaution, as lugs often have a way of working loose 
under strain from the wires. 

Switches.—Rule 45 embodies most of the equivalent rule 
in the old series, with the following exceptions and additions : 
the base must be ** moisture proof” as well as incombustible, 
but again we must insist on the vagueness of this term ; the 
cover “ must be clear of all internal mechanism," but surely 
the word live" has been omitted, otherwise no cover with 
a handle through it would be exempt; it is not now suggested 
that the cover be lined with non-conducting material; it is 
recommended that * when the pressure exceeds 250 volta, 
covers must be of metal and must be earthed” —a very wise 
precaution which might be extended to 100 volts in damp 
places : switches must not contain a fuse—a rule which we 
think has been adopted by gupply authorities ever since the 
introduction of 250-volt supply pressures. 

Fuses.— Rule 46 defines the duties and requirements of a 
fuse more fully than before. Some of the important pointe | 
to notice are the following: —“ That it shall effectually 
interrupt the circuit when . . . . the current through it 
exceeds the working rate by 100 per cent. . . . under 
normal pressure" ; the cover, if of rigid metal, must be 
lined with insulating incombustible material ; in fuse boxes 
or distribution boards *the case . . . . will be a sufficient 
protection provided the distance from cover to fuse exceeds 
two inches” (а rule which should, we imagine, necessitate 
alterations in many standard makes); *'fuses must not be 
placed in wall sockets, ceiling roses, lampholders or switch 
covers” (a practice long since dropped except for Colonial 
orders) ; **the fusible metal must be of such a size that 


. no conductor protected by it can possibly exceed the tem- 
(We wonder how this - 


perature specified in paragraph 23." 
last rule agrees with the 100 per cent. excess of current 
mentioned above.) 

Rule 47 prohibits the use of “ double- pole“ fuses for 
more than 125 volts, and Rule 48 lays down a general test 
for size of fuse wires—namely, that they are too large if not 
warm to the touch on full load, and too smull if they hiss 
when moistened. Rule 49 recommends the use of hurd 
metal for fuses, but that, if soft metal be nsed, it should be 
soldered to the contacts. This is somewhat of an innovation, 
and we should like to know the reasons. 

Connectors : Wall—and Floor Plugs, &c.—The only rule 
which calls for comment under this section is No. 54, which 


states that all connectors must be controlled by a switch 


а practice not sufficiently adopted at present. 

Ceiling Roses.—Rule 55 repeats the general requirements 
for switches and fuses so far as they apply, but permits a 
ceiling rose to be attached directly to a plastered surface if 
* it or its base form part of the sheathing ” or tubing elec- 
trically continuous and connected to earth, asin Rule 12. 
This exemption should surely also apply to switches and 
other fittings attached directly to boxes of conduit systems. 

Switch and Distribution Boards. Rule 56 states that 
these must be insulated where of hygroscopic material by 
bushes from the framework, a rule that is best followed in 
all cases, because even if the material is not hygroscopic it 
will condense moisture, and so cause surface leakage to earth. 
Rules 57—59 need not be quoted, as they only lay down 
what is now the general practice in switchboard work, but 
Rule 60 provides for the protection of volumeters by a fuse 
on each pole. 

Fittings for supporting Lamps.—Rule 61 should be 
studied by those who design fittings, and who are artists but 
not engineers, for the conductors often have their insulation 
damaged by rough corners or sharp angles, or tubes too small 
for the wires. Rules 62—64 are repetitions of the old 
teries, but we notice that it is now not sufficient to insulate 
adapted gas fittings from the gas pipe ; they must be entirely 
disconnected. 

Lampholders.—Rule 65 (b) states that these must **be 
insulated from any continuously earthed conduit or sheath 
pot forming part of the circuit," Surely this must be an 
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error, a8 leakage to body is more likely to occur in a lamp- 
holder than in any other part of a metallie sheathed circuit, 
and under these circumstances anyone making а good earth 


and touching the case might receive a serious shock. 


Rule 66 provides that switch lampholders shonld be con- 
trolled in groups of 10 or less by a separate fixed wall 
switch. | 

Are Lamps.—The only part of Rule 67 which calls for 
special comment is that arc lamps must be controlled by 
linked switches. They are often only controlled by a single- 
pole switch. 

Incandescent Lamps.—Rule 68 (a) wil hit tbe lady 
with a taste for “draping” everything, including lamps. 
No inflammable material may be used in conéact with the 
lamps, and celluloid must not be used for shades. 

Rule 69 provides for Nernst lamps, which are amenable 
to the last quoted rule, and also to those for arc lamps. 

Dynamos and Motors.—Rule 70 defines more than one- 
third of a horse-power as the rating for the conditions named. 
Enclosed types are not amenable to the 1897 rule regarding 
proximity of woodwork. The use of machines where inflam- 
mable materials are made or stored, &c., is carefully provided 
for by a clear specification for an enclosed type with special 
provisions for ventilation if necessary. 

Motors must have an automatic magnetic release on the 
regulating switch in case the current be interrupted. 


(To be concluded.) 


THREE-PHASE MEASUREMENTS. 


IN a recent issue of our contemporary, the £lectrwal 
World and Engineer, Mr. A. S. McAllister remarks that 
the term ** power factor," as applied to alternating current 
phenomena, is variously defined as the ratio of electric 
power in watts to volt-amperes,” as the “ratio of true to 
apparent power," as the ** cosine of the time angle between 
the current and pressure," &c. In single-phase and in 
independent two-phase circuits, or in any symmetrical and 
balanced circuit these terms are synonymous, but in inter- 
connected polyphase circuits carrying unbalanced loads the 
power factor will have practically as many different values as 
there are terms by which it can be determined. 

Take, ag an example, the case of a three-phase circuit 


operating on unbalanced loads, and to simultaneously 


simplify and exaggerate the case, suppose a non-inductive 
delta connected load in which the E.M.F. between leads is 
100 volts and the currents 10, 20 and 30 amperes re- 
spectively per phase. The true power is obviously 6,000 
watts, and the power factor is unity. 


Referring to the accompanying figure, which represents 
the value and position of the current per phase, the value of 
the current registered upon an ammeter at C and ita relative 
phase position may be ascertained by making use of the 
geometrical figure c d fe. From the construction it is seen 
that the current at c is represented in value and phase by 
the line f In the triangle се / the side c / is equal to 


(се? + 26% . ef сов 120° + o f?)! 
= (30? + 30:20 + 202) 
and sin pe = sin 120? = 0:3971, 
therefore, фе == 23? 24“. 


Similarly the current at а is 
(10? + 10:20 + 20%)? = 26°45, 


and 8in Фа = sin 120° R9. at 0°3272, 
"26°45 
therefore, $a = 19? 6. 


Also the current at 5 is, 

(10? + 10°30 + 300 = 36-05, 

" l | 10 
8 = 120? ——. = 0:2402 
in фь sin 0 36-05 ; 

therefore, o = 18° 54’ 

Now, let w represent power, and place suffixes, so that the 
first letter of the suffix represents that lead in which the 
current coil of the wattmeter is placed, and the two suffixes — 
indicate the points to which the voltage coil is connected, 
then— 

Wac = 26°45 x 100 x cos 19° 6’ = 2,500. 
Way = 26°45 x 100 x cos 40° 54’ = 2,000. 
= 86:05 x 100 x cos 18? 54’ = 3,500. 
Wia = 36°05 x 100 x cos 46° 06’ = 2,500. 


and 


43°60 x 100 x oos 23? 24' = 4,000. 
43:60 x 100 x cos 36? 36’ = 3,500. 

It is at once seen that the true value of watts is recorded 
in each case by the sum of the readings of any two watt- 
meters with their current coils iu separate leads, and their 
free pressure terminals connected to the third lead, thus :— 


Uae + Woe = Wad + Wey = Loa + (са = 6,000, 


but that the true watts may not be indicated by one watt- 
meter which has its pressure coil free terminal transferred 


.from first one and then the other remaining lead. 


It may similarly be shown that n—1 wattmeters may be 
used to determine the true power in any n-phase system, 
however unsymmetrical may be the phase relations, pro- 
vided the free terminals of the pressure coil of each meter 
be connected to that lead in which no current coil is placed. 


PREPAYMENT METERS. 
[COMMUNICATED. ] 


WHILE the progress made within the last decade in electric 
lighting in all civilised countries may be pronounced to be 
extraordinary, with particular reference to large towns, the 
average price per unit sold has been reduced in several 
instances to such an extent, that provisions are being made 
for the adoption of electric lighting in certain districts, so 
that it may satisfy the poor man’s wants without squeezing 
his purse; but the much-discussed systems of tariff charges 
must here necessarily play an important part if low charges 
can be maintained and show a margin of profit; and further, 
the collection of accounts needs the closest consideration. 
The advance of civilisation, and the needs of dwelling 


space, have convinced the builder and property investor that 


spacious mansions and residences do not command the same 
attention from * house hunters" as in former years, and the 
average being chooses the best planned tenement, with due 
respect to price and locality ; for this reason, the craze for 
flats, and property of that description, seems to be ever on 
the increase, from the richest to the poorest. 

One of 'the advantages claimed by tenants of such habi- 
tations is that one can countenance a long absence with a 
more tolerable feeling of security for one's household effects 
than ia possible with a house. и 

Very small flats are now common, particularly in London 
and suburbs, which are eagerly sought by those whose occu- 
pation claims their presence elsewhere in the daytime; the 
number of lamps installed varies from three to five, and the 
account can only be collected at certain hours, which may 
vary 80 Widely one with another, that the expense of collec- 
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tion seriously diminishes the profite. It is also found that 
script or cash payments for small accounts are dodged” 
with persistency, and the whole subject calls for something 
more satisfactory as regards the measurement of current 
consumed than the ordinary watt-hour or ampere-hour 
meter. 

The prepayment meter obviates most of these short- 
comings, and there should be a fortune in store for the lucky 
inventor of such an instrument as will satisfy the conditions 
of working reliably on all loads, and will obviate any chance of 
fraud either on the part of the consumer or the collector. 
Unfortunately such an instrument, the first cost of which 
must of necessity be low, has yet to be brought to light in a 
field which eagerly awaita its advent. 

There are various types now on the market which are 
being freely experimented with, but it cannot be said that 
perfection in any one of them has yet been reached. 

The subject is a fascinating one, but fraught with many 
difficulties. The chief points to be studied in the inception 
of such an instrument are as follows :— 

1. Cheapness in first cost, since no meter rents are 
chargeable. 

2. Reliability of working under all loads. 

3. Absence of friction and complicated mechanism. 

4. Eradication of any chance of fraud, either by consumer 
or collector. 

5. Suitable make-and-break contacts. 

6. Absence of clockwork. 

7. Certainty of action of coin- feed mechanism. 

Under present conditions of the use of electric light, it is 
probable that more “ shilling-fed meters are in demand 
than those operated by pennies; with the perfection of the 
former, the latter will follow in due course, with the brightest 
prospects for a successful career. 

Of the several types of both motor and electroiytic pre- 
payment meters introduced, it may be as well to point out 
the various principles on which they are designed to work, 
and the difficulties attending their regular operation. 

The choice of coin, resting between pennies and shillings, 


is alone determined by the class of property to be served, 


and shillings are more portable on one’s person than a host 
of coppers; it by no means follows that the same design of 
operating mechanism will answer for any coin chosen, the 
size, weight and thickness being important factors, which 
vary considerably according to the age of the coin. 

In motor meters the prepayment attachment is geared 
primarily to the armature spindle actuating the contacts, for 
which mercury cups are perhaps the least objectionable; the 
friction of the extra gear, the sparking at the “ make-and- 
break " of contacts, and, in general, the delicate mechanism 


of an instrument which often receives rough usage, present 


many difficulties. 

The price of these instruments, especially for 1 to 2 
amperes capacity, rules high when the revenue is not sufficient 
to cover the initial cost under a period of, say, two years; 
to this must be added the annual cost of excitation, if watt- 
hour meters are used, and the absence of rental charges. 

In electrolytic types the weight of the coins operates the 
immersion of the anode in a bath, or else the gradual evapo- 
ration of the electrolyte is used as a means of measuring the 
consumption. 

In these types the fulcrum needs fine adjustment, and 
care must be bestowed on the filling, and general dry state, 
of the meter before the latter is sealed up on the consumer's 
premises; the cost of such meters is greatly in favour of 
their use if due allowances are made for extra attention and 
maintenance generally. 

In all prepayment meters, the chief difficulty is the 
detection of fraud either on behalf of the consumer or the 
collector. 

In the case of the former, one remembers the verdict being 
given in favour of a defendant, in that he fulfilled his 
obligations towards the gas vendors by putting his coin 
türough the slot of the meter with a string attached, and 
satisfied his curiosity without charge, because the regula- 
tions did not discourage him from withdrawing the coin 
again. 

As regards collection, the money boxes should be under 
separate cover from the dials, for it is generally possible to 
rob the till whether the equivalent amount of electricity has 
been consumed or not. Indications for the tally of coins 


used, and energy consumed, would meet the case more 
perfectly. 

When a prepayment meter, designed to fulfil all the above . 
mentioned requirements, is brought into the market, the 
demand will be a great one, for its popularity, even at the 
present time, gives that assurance. 

Thrifty housewives can keep a better check on their 
expenditure, while the tedious collection of ,petty accounts, 
which formerly were possibly doubtful, is to a great extent 
obviated. | 


THE LONDON UNITED TRAMWAYS. 


Іт has frequently been remarked that London, the largest 
centre of population in the world, with necessarily a large 
proportion of suburban residents, is worse off in tbe matter 
of local travelling facilities than any other large European 
city, and, we might add, infinitely worse off than many in 
America. | 

Nevertheless, there are signs that suburban tramways will, 
in the near future, play an important part in connection 
with London traffic, and, to a great extent, revolutionise the 
present conditions. In the west of London, people have for 
some two years enjoyed the travelling facilities provided by 
the London United Electric Tramways Co., and south of the 
Thames, the electric conduit system of the London County 
Council approaches completion, while North London has its 
scheme, which will shortly be carried out. 

To the London United Tramways Co. belongs the credit 
of giving London ite first electric tramway, which, in point 
of excellence of permanent way and electrical equipment, 
has few equals in Great Britain. For some time the 
company’s operations in the vicinity of the Thames have 
extended as far as Twickenham, and on Thursday last a 
further extension of some 7 miles of route, with car-sheds 
and sub-station, was formally opened by Mr. Yerkes. 

The route from Hammersmith and Shepherd's Bush to 
Kew Bridge is very well known, and onwards through the 
narrow streete of Brentford, with its gasworks, past the 
historic entrance to Zion House and the junction for 
Hounslow through regions of orchards which just now are 
additionally attractive in their bloom, and into Twicken- 
ham, should be familiar to many. From this point the 
new extension commences; the route crosses the river 
Crane and the S.W. Railway, then the junction for Staines 
and Richmond. Here the company was under the necessity 
of building a new thoroughfare, it being impracticable to. 
use the narrow and tortuous old one. Following Heath 
Road, which the company has widened, the line dips under 
the S.W. Railway bridge, the road having been lowered some 
feet to get the requisite head room, and incidentally 
necessitating the lowering of some seven 36-in. water mains 
which follow the route, a work which, we are told, cost 
the company some £24,000. 

The line skirts Twickenham Green, following the Hampton 
Road, which has been widened, and reaches the junction of 
the loop line at Fulwell. 'The greater portion of the route 
up to here is double-track ; the loop which encircles Bushey 
Park is single-track with turnouts. The route passes through 


" Falwell and Broad Street, Teddington, up a stiff incline and 


up over the S.W. Railway (the bridge and approaches 
having been rebuilt wider than the old one by the Tram- 
way Company), winding between the churches of St. Albans 
and St. Mary’s (near where the company had acquired and 
removed the old church house and considerably widened the 
road ), and passes along the Kingston Road through Hampton 
Wick, under the 8.W. Railway bridge, and along the High 
Street, in which the company acquired and pulled down a 
great amount of old property for road widening. 

The route leaves Kingston Bridge on the left, this point 
being the junction with the company’s authorised extension 
over the river through Kingston to Wimbledon, &c., then 
follows the Hampton Court Road, this portion of the track— 
i.e., from the Dewdrop Inn to Hampton Court Palace— 
being paved with granite ; eleewhcre the company has used. 
wood-block paving. 

In this road the somewhat novel spectacle of stately old 
trees and modern tramway poles, elbowing each other at the 
side of the road, is seen. 
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The route passes between Hampton Court Palace (on the 
left), and the entrance to Bushey Park (on the right), 
following the boundary of Hampton Court Green (junctions 
being provided near the bridge, for the authorised extension 
to Thames Ditton) and the river bank for some distance. 
Molesley Lock, the Boat House, Tagg’s Island and Hurst 
Park lie to the left of this section of the route; and 
Garrick’s Villa, where the opening luncheon was held, to the 
right. From here the route passes through the village of 
Hampton, a considerable length of road widening having 
been done on this. section, and finally completes the circuit, 
rejoining the Twickenham line at a point just beyord the 
Fulwell depót. P 

From an engineering point of view, the' company has 
nndertaken and successfully carried through a great deal of 
arduous and costly, if not difficult, work, and incidentally 
has provided some excellent main roads, which but for 
their enterprice, would probably have never been made. 

We understand that all the road widenings up to the 
present have worked out to some £1,400 per mile of route. 

The Fulwell depót consists of а car shed of three bays, 
each accommodating five lines, and capable of holding some 
200 cars ; a fourth bay at the side is used for a repairing shop. 

The shed has an entrance at both ends, it being situated 
їп the angle formed by the circular route, and a short dis- 


tance from the junction, there is an arrangement which. 


provides for rapidly taking the cars out, and gives an 


alternate route if from any cause one entrance is obstructed. - 


The sub-station, situated near the entrance gates on one 
side, is divided into two parts, one containing three 500-Kw. 
B.T.H. rotary converters and a small motor-generator, pro- 
vision being made for an additional converter and motor- 
generator. The switchboard, at the side of, but some 
distance from, the division wall, is similar in appearance to 
that at the Chiswick power station. 

The other part of the building, situated behind the switch- 
board, contains 200-Kw. B.T.H. transformers, reducing the 
voltage of the three-phase transmitted current from 5,000 
volta to 120, the pressure at which it is delivered to the 
converters. The internal arrangements and appearance of 
the sub-station are in keeping with the rest of the company's 
work. | 

The track and overhead equipment are similar in con- 
struction to the first portion of the route, being side-pole and 
span-wire overhead. Wherever possible double track has 
been provided, and in several places—notably at Teddington 
and Hampton—interlacing tracks are laid. Clusters of five 
incandescent lamps are provided at intervals on the side poles. 

In the course of the opening luncheon, Mr. C. T. Yerkes, 
the chairman, formally declared the line open, and said that 
the London United Tramways at present occupied 30 miles 
of streets, including the present extension of 7 miles. 
They had in contemplation extensions amounting to 20 miles, 
and extensions of 50 miles had been already granted, making 
altogether 100 miles of route, which they expected to have 
in operation in the course of about three yeare. They had 
300 cars on the systein, with a capacity for 500,000 pas- 
sengers a day. They expected to join tbe London United 
with the Metropolitan-District Railroad, thus forming а 
continuous route from the City, and they also contemplated 
connecting with the Great Northern, Piccadilly and 
Brompton Railway. At present they had not exploited 
much to the Sonth, but they had to the East, West and 
North, and in & very few years they would be able to take 
people from that vicinity, and also from Hounslow or 


Harrow to the Channel. When the District was electrified - 


they intended to adopt the system of universal fares which 
was by far the best. | 

Mr. Speyer said that, incredible though it might seem, 
the richest city in the world did not seem willing to provide 
funds for what was really a public necessity—quicker transit 
for moving the population expeditiously from one place to 
another. It seemed that London had to appeal to foreigners 
for help. The company meant to do the work to which it 
had set its hand, quickly and well. 

Mr. Robinson, in responding, said the London United 
Tramways had a past upon which its founders looked back 


with pride, a prosperous present, and a future fall of promise. 


It bad few rivals and no superiors, not even in America. 
It was just two years since the company was enabled to open 
the f st electric system of tramways in London. 


THE JOINT COMMITTEE ON MUNICIPAL 
TRADING. 


AFTER an exhaustive discussion, in which the Prime 
Minister took a distinguished part, the House of Commons 
has very wisely adopted Mr. Gerald Balfour's motion, and 
has consented to refer the whole subject of municipal 
trading to the scrutiny of a Joint Committee. On behalf of 
those who are interested in an industry which has suffered 
severely at the hands of the municipal trader, we rejoice 
that his methods may now be subjected to full and exhaus- 
tive inquiry. It is true that Mr. John Burns, who appears 
in this matter to be the leader of the opposition, has said 
that public opinion has been influenced in this matter by 
company promoters and others whose antipathy to muni- 
cipal trading is equal to their own incapacity to manage 
their own affairs," and that apart from their request there - 
is no tittle or shadow of a public demand for this inquiry." 
We take leave to differ entirely from this expression of 
opinion. One has only to glance at the columns of nearly 
every technical paper to see that numbers of people, repre- 
senting interests which are widely divergent, have long been 
clamouring for the appointment of a Committee; and that 
ao far from the opposition being in the hands of a few com- 
pany promoters, ratepayers throughout the country bave 
begun to view with alarm the rapid increase of municipal 
debt. | 

One might have tought that, inasmuch as Mr. Burns is 
a firm believer in the present system, and an ardent advocate 
of its extension. he would have welcomed the proposed 
inquiry. But this is not so. He and his supporters, content 
to quote columns of figures in support of tbeir view, put 
forward a violent opposition to the appointment of a body 
who are to be entrusted with the duty of making an impartial 
inquiry. Does the man who burkes the criticism of his 
actions really believe in their absolute integrity ? Speaking 
after Mr. Burns in the House of Commons, Mr. Cohen said : 
„J am astonished that the inquiry should be objected to by 
members like Mr. Burne, who profess to have such a great 
confidence in the merits of their own case. Personally, I 


have never objected to municipal trading. What is called 


municipal trading is very often usefal and necessary; but 


before a municipality undertakes any service, it should be 


shown that it is necessary for the general well-being, and 
that it could not be as successfully carried out by private 
enterprise. If it can be as well and as cheaply performed 
by private enterprise, there was every argument in favour of 
its being so undertaken.” 

There sre two or three matters in relation to this subject 
to which we should like to draw attention in the hope that 
they may be dealt with by the Committee. 

In the first place, the delimitation of loca: boundaries bas 
in the past frequently curtailed the development of electric 
tramways on a large scale. Unable or unwilling to agree 
among themselves, local bodies have refused to allow private 
companies possessed of ample resources to undertake work of 
immense benefit to the inhabitants at large. 

The South Staffordshire Tramways Bill, which came before 
Parliament in 1898, affords striking evidence of the way in 
which this Jack of power to combine prevents a number of local 
authorities from working the tramways over a large district. 
There the promoters (an electrical company) sought to 
amalgamate all the tramways which lay in and between the : 
numerous boroughs in South Staffordshire, and to work 
them electrically. Dudley, Walsall, West Bromwich, and a 
number of other towns were to be included. The South 
Staffordshire Tramways Co. have for some years worked a 
tramway in a portion of the district in question. In order to 
prevent the immediate purchase of their undertaking by the 
various local authorities, the promoters sought to obtain the 
insertion in their Bill of a clause which would prevent their 
tramway being purchased until a period of 35 years should 
elapse from the date of the Bill. It was further suggested 


that at the end of that time the local authorities 


might be allowed to purchase the undertaking as a 
going concern. This clause was fiercely opposed by 
the local authorities, who never attempted to come 
to any agreement for working conjointly. Indeed, for 
them to come to any such agreement would have been 
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exceedingly difficult, inasmuch as the periods within which 
they wereentitled to take over the tramways in their different 
districts came to an end at different times. Nevertheless 
the opposition of the local authorities was so strong as to 
persuade the House of Commons to throw out the Bill. 

Again, it is not always certain that the policy adopted by 
the local Council will commend itself either to present or to 
future generations of ratepayers. 

In this connection we may briefly refer to the case of the 
Finchley Electric Lighting Co. v. The Finchley Urban District 
Council, upon which we commented at some length a few 
weeks ago. There the company, who were acting under no 
provisional order or Act of Parliament, suspended cables 
across certain highways in the district of the defendant 
Council, with a view to supplying electricity to consnmers. 
The Council ordered the wires to be cut down, on the ground 
that their suspension over the highway amounted to a 
trespass. Upon this the company promptly applied for an 
injunction, which was made perpetual in th« Court of Appeal 
only a few weeks since. On the face of it there does not 
appear to be anything extraordinary about this case ; but its 
true meaning is brought into relief when we mention that 
the defendant Council were the proprietors of a provisional 
order which they had never put into force. So utterly were 
they out of touch with the real needs of the district that 
instead of taking action to supply, they took active steps to 
prevent it. What the present local politica of Finchley may 
now be we cannot say; this case commenced in 1901. 
But we take the liberty of citing it as an instance of 
obstruction. | 

The facts relating to the purchase of the undertaking of 
the Metropolitan Electricity Supply Co. in St. Marylebone 
by the Borough Council of that district should also be 
brought to the notice of the Committee. After certain dis- 
putes had taken place between the company and the Council, 
the latter body -applied for und obtained Parliamentary 
powers to take over the plant, &c., belonging to the company 
within the district. “The price was to be fixed, failing agree- 
ment, by arbitration. A court of arbitrators was duly 
constituted, and after a lengthy inquiry they assessed the 
purchase price at £1,212,000, which was something over a 
million less than the original price claimed by the company, 
So far from acknowledging the justice of this assessment, the 
Borough Council at their last meeting referred the matter 
back to their Lighting Committee, in order that counsel 
could be instructed to advise as to what steps should be 
taken to get behind the award. Granted that the price is 
overwhelming, even admitting that the present Councillors 
are justified in hesitating before they involve their ratepayers 
of St. Marylebone in a debt of this magnitude, we fail to see 
how the predecessors in office of the present Council ever 
came to entertain such a project without carefully estimating 
the probable cost. 

There is another aspect of municipal trading, to which we 
hope the attention of the Committee may be directed.. We 
refer to the important bearing which municipal trading 
must always have upon the local elections. In many towns 
which have advanced far along the road towards that 
Utopia where every trade and industry is in the hands of 
the local Bumbles, the selection of the Councillors depends 
upon the views which they may happen to hold with regard 
to a system under which employment is provided out of the 
rates. It is obvious that to make the question whether a 
man shall vote for a particular candidate dependent upon 
the direct monetary benefit which he may derive therefrom, 
comes perilously near corruption. This influence has 
already been experienced in the House of Commons; and it 
is possible that the Committee may have to inquire into the 
question of hew far dependence upon employment which is 
provided ont of the rates, should prohibit an employe of the 
local authority from recording a vote. 

Wesincerely trust that all matters of this kind will be sub- 
mitted in their due perspective to the members of the Joint 
Committee, who will be able in their report to state whether, 
in their opinion, municipal enterprise, financed as it is, by 
stupendous local loans, has proved so successful that it merits 
further extension. The object of the Committee being, 
apparently, to frame clauses which can be made common 
form in all Bills which authorise municipal trading, it will 
be possible for them to find a remedy for some of the evils to 
which we have drawn attention. 


CORRESPONDENCE. 


New Exhaust Silencer. 


I notice you have an article on a new exhaust silencer. 
It may interest your readers to know that five years ago I 
used a very similar device in connection with a 25-H.P. 
gas engine, the only difference being that my arrangement 
was somewhat simpler and less costly. 

The arrangement I adopted was:—I used two of the 
ordinary pattern silencers or choke boxes, one of which was 
placed in the trench, and the other one was laid into the 
bottom of the exhaust pit. This exhaust pit was 6 ft. 
long x 4 ft. wide x 6 ft. deep, and the water level was just 
over the top of the exhaust box. The top of the pit, which, 
by-the-bye, was in the engine house and just at the back of 
the engine, was covered by an iron plate. 

The result was perfectly astonishing. It was highly 
necessary in this case that every bit of noise should be 
deadened, as there were living rooms immediately over the 
engine house, and it was possible, while the engine was 
running at full load, to sit in the rooms above without the 
slightest sound being heard. I may ray that the exhaust 
was taken from the pit directly into one of the ordinary 
chimney shafte of the building. 


Edward L. Joseph. 
Canonbury, April 8rd, 1908. 


| 


Commercial Management of Tramway Undertakings. 


The points dealt with in the criticism of Mr. Sheflield’s 
article on the above in February’s Fielden’s Magazine by Mr. 
Wordingham are very important, not, only to the electrical 
engineer, but also to the public. Hints like these, coming 
from such an authoritative source, should readily commend 
themselves to the consideration and attention of our tram- 
way engineers. | 

In these days of fast travelling, the subject of automatic 
signalling very forcibly presenta itself, and must be grappled 


wit b, and the sooner that is done the better, both for the 


public and the tramway managements. Where the system 
has been adopted it has been with “signal” success, and the 
greater security would well repay the initial cost. The 
suggestion of cutting off" the current from a given por- 
tion of line, while very good in itself, seems to me quite 
unnecessary where a system of signalling is in operation, as, 
in my opinion, where we have motormen who will not 
observe danger signals, the sooner they are replaced the 
better. 

I am quite in concurrence with Mr. Wordingham regard- 
ing wattmeters being unnecessary as part of a car equip- 
ment; readings are very easily got without saddling the 
undertaking with extra wattmeters, especially in large 
undertakings, where, as, for example, Manchestcr, when 
completed with 800 cars, 1,600 wattmeters is a big item. 

In regard to life guards, I am at one with Mr. Sheffield 
as to their being very essential. Just a few evenings ago I 
was proceeding homeward, when a very fine example of the 
efficiency of the life-guard came before me. A lud about 15 
years of age left a house gate to board a car approaching on 
the “off track," which was just left of a stopping post 
25 yards further back. The lad was crossing the line when 
he slipped and fell, and the car was upon him ; the guard 
was of the drop-gate type, and worked beautifully, and the 
lad was picked up. When the car was brought to a stand- 
still he came out quite unhurt but for a couple of skin 
scratches and a torn jacket; but for the fine work of the 
life-guard he would certainly have been cut to pieces. From 
my point of view, the most important item in the letter ів 
one in which every car traveller is interested: I 
refer to the subject of overcrowding. While we had 
horse cars, the police and the N. S. P. C. A. took an interest in 
the motive power, and insisted upon proper loads with 


increased comfort, but now that interest is gone, and we 


are left, as Mr. Sheffield says, to tlie mercy of “ avaricious 
committeemen." In a large city in Northumberland, where 
the Corporation control the tramways, the cars on some of 
the routes are single-deck bogies, and inside there is painted the 
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legend, “Car No. —, constructed to carry 55 passengers ; seats 
for 37 passengers," thus showing an excess of 18 passengers 
who have to stand up in the centre of the car and on the 
platform end. I have myself seen the conductor of a car 
standing on the bottom step of the platform quite out of 
reach of the communication bell, and ne found it casier to call 
“ Right” to the motorman from the roadway as a signal to 
start than to force his way to the “push”; this is in a city 
where a passenger who spits on the car floor is threatened 
with legal proceedings and л fine of 40s. and costs. І have 
certainly no sympathy with such a vulgar habit, but just 
point this out to show the gross inconsistency of the manage- 
ment; unfortunately, this practice is not confined to the 
city to which I refer, but is the rule rather than the excep- 
tion. 

Just a word about motormen. From my experience of most 
new undertakings these men when engaged, get a couple of 
weeks’ so-called training, and are sent out on the road to take 
care of a car and 50 (more or less) passengers, and if the staff 
happens to be short, then conductors are pressed into sérvice. 
The guard is made engine driver. "This, I should say, is 
another matter for the Board of Trade. Surely, if ex- 
perienced men are required anywhere it is at the controller— 
men adequately paid, and with proper hours per day. To take 
& car through a city's traffic, a clear head is wanted as well as 
a steady hand, and the driver must be conversant with 
the power, and every part, of his machine. , 


J. McF. 


On Coherence. 


Seeing what great interest is manifested at the present 
time in the sul. ject of wireless telegraphy, it has often struck 
me as peculiar that I have never seen the subject of 
coherence, 1 e., the actual cause of coherence, clearly ex- 
plained ; the fact is, of course, well known that when an 
electric, or so-called Hertzian wave, strikes a coherer, the 
filings, or other material which may be used, will cohere, 
and the normally high resistance of these filings is thereby 
greatly lowered ; we also know that a sharp tap or other 
mechanical agitation of the filings will now cause these 
filings to decohere, with the result that the resistance of 
the filings will again increase to its normal amount ; but 
can we yet explain definitely what ів the actual cause of the 
coherence of the filings, why do they, as it is called, cobere 
on the advent of a Hertzian wave, what force manifests itself 
on the advent of this Hertzian wave that causes these filings 
to cohere? These are some of the questions which the writer 
has often asked himself, but which he has never yet seen 
clearly explained ; these questions may long ago have been 
answered, the very conclusions even which I have come to 
on this subject may at the present time be well known ; how- 


. ever, be that as it may, this letter is written in all humility, 


and some of your readers will probably add also in ignorance. 
But if it is of the slightest interest or use to any of your 
readers, the writer's object will be attained. The following 
із my explanation of the cause of coherence, but, before 
stating my opinion, let me enumerate two well-known simple 
facts which have led me to come to this opinion. 

1, We know that when a rod or bar of iron is traversed 
by magnetic lines of force, that this rod will increase slightly 
in size in & direction parallel to the lines of force, and when 
withdrawn from the magnetic field, that it will again assume 
its normal size. This applies, of course, only to soft iron, 
which retains its magnetism only while in the magnetic 
field. Asa matter of fact, according to Joule, a rod of iron, 
when under the influence of magnetic lines of force, will 
increase about z55,5; part of its length. 

2. We know that a simple coherer, consisting of two elec- 
trodes in contact with metal filings, will cohere on being 
brought into a magnetic field. A simple experiment 
illustrating the above can easily be performed by winding a 
few turns of wire around the glass tube of a simple metal 
filings coherer, it will be found that the filings will cohere 


when a current is sent through the coil. Now, in this case, 


coherence is due simply and solely to the magnetic lines set 
up by the coil; we can explain the action of the magnetic 
lines upon the filings more minutely as follows: When a 


current is sent through the coil of wire, a magnetic field is 


‚веб up by the coil, whose lines are in a direction parallel to 


the glass tube of the coherer, the metal filings, which have 
up to the present been, as children would say, all “ higgledy- 
piggledy, and in loose or imperfect contact, are now suddenly 
straightened out by the magnetic lines and placed all in a 
direction parallel to the tube. e., parallel to the lines of 
force. Now, as we know from “fact 1," each of these 
minute metal particles increases while under the influence of 
the magnetic lines slightly—very slightly—in length, but 
quite enough, I think, to cause the little particles to be 


_ pressed, as it were, against each other, owing to the fact that 


each particle now occupies more room than it did before it 
was influenced by the magnetic lines, with the result that 
the loose or imperfect contact which existed between the 
particles before the advent of the magnetic lines is now 
converted into & good, or comparatively good, contact, 
because of the fact of tbe particles being now pressed against 
each other, this having the effect naturally of lowering the 
total resistance between the terminals of the coherer. When 
the current is cut off from the coil, the magnetic field, of 
course, ceases. Now, in what way does this cessation of 
magnetic lines affect the filings? According to “ fact 1,” 
the filings would now all diminish in length slightly— e., they 
would return again to their original sizes—with the result 
that the good contact which existed between the particles of 
metal during the duration of the magnetic field would be 
broken down, and the particles would once again be in loose 
and imperfect contact with each other, the effect of which 
would be again to increase the resistance between the 
coherer terminals. If the above theory is correct, and if it 
also explains the action which a Hertzian wave has upon a 
coherer, is it not evident that the filings of any coherer do 
cohere and decohere under the influence of magnetic lines 
and Hertzian waves without any mechanical aid. It is easy 
to realise that to cause the filings to thoroughly separate or 
decohere would require the uid of a slight tap or other 
mechanical aid. Опе of the first to notice this effert—viz., 
that a coherer will decohere without any mechanical aid— 
was, I believe, M. A. Popoff, and it is, of course, on this 
principle that his self-restoring steel needle and carbon 
coherer operates. Among other self-restoring coherers 
may be mentioned the “ Oastelli” coherer, and also the 
„Royal Italian Navy” coherer, as it is called. 

Now that we have studied the action of a coherer under 
the influence of magnetic lines, let us see in what way does 
this action differ when the coherer is under the influence of 
Hertzian waves. Experiment has shown that, as far as 
results are concerned, the results in both cases are identi- 
cally the same. What I mean by this is that as far 
as we can see, the filings of a coherer bebave under tlie 
influence of Hertzian waves in an exactly similar manner as 
they behave under the influence of magnetic lines of force. 
From the above theory it seems to me probable that in wire- 
less telegraphy the coherence of the filings in the coherer is 
due simply to intense magnetic lines or waves, not electric 
or electro-magnetic waves, which are emitted from the 
oscillator or transmitter at the sending station; these 
waves on striking the coherer magnetise the filings contained 
therein, so causing them to cohere, and allowing an intel- 
ligible message to be recorded. І also maintain from the 
above theory that the filings of any coherer do cdecohere, 
to a certain extent, without any mechanical aid. 

In the ELEcTRICAL REVIEW of May 23rd, 1902, an inte- 
resting article appeared under the title of ** Electric Waves 
and their Effects on the Human Brain." This article 
described а series of experiments conducted by A. F. Collins, 
in which the following three propositions were proved :— 

l. That cohesion of the brain cells in mammals takes 
place after death under the action of electric waves. 

2. That cohesion of the brain cella of mammals in life 
takes place under the action of electric waves. 

9. That cohesion of the brain cells in man after death 
takes place under the action of electric waves. 

Now would it not be of interest to determine whether 
cohesion of the brain cells in either of the above three cases 
would take place under the action simply of magnetic lines 
of force or magnetic waves, and so determine in another 
manner the similarity of the cohering influence of magnetic 
lines of force and Hertzian waves. 

W. P. B. 
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The Ljungstrom High Speed Engine. 


Referring to a short article which appeared in your 
Journal on January 23rd, which has now been brought to 
my notice, there is a question asked as to where the 
Ljungstrom engine has hidden itself. 

With your permission, I would inform your contributor 
and readers that this engine has not been heard much of for 
the past year or so on account of difficult commercial nego- 
tiations only, and in no way through any mechanical defects 
in the engine. In the meantime, whilst the commercial 
matters referred to have been in negotiation, the original 
Ljungstrom Engine Syndicate has carried out the work for 
which it was constituted, viz., the building of a few engines 
of representative sizes, and putting them to work in daily 
operation to prove their durability, the chief point on which 
information was lacking, for, at a very early period of its 
existence, the engine was proved by independent expert testa 
to be most economical in steam consumption and efficient in 
work. Engines of 16, 25, and 100 в.н.р. have been built 
and put to work. The best independent testimony I can 
give you is as to the working of the 25 н.р. engine which 
was built specially for Messrs. John Brown & Co., Ltd., 
Atlas Works, Sheffield, and coupled direct to a ** Sirocco” 
fan for induced draught under the Ellis & Eaves patent, on 
n boiler in their works. This has now been in use for over 


nine months, and for six weeks of this time it was kept | 


running night and day, and Messrs. John Brown & Co., 
Ltd., have, in writing, expressed their complete satisfaction 
with its working and the simplicity and compactness of its 
construction. 

After this spell of daily work a test was made only last 
week to learn the steam consumption, and this proved to 
be 38:2 lbs. of steam per B. H.P. per hour, with saturated 
steam, a performance which proves the engine to be much 
more efficient than is usually the case with single-expansion 
engines of moderate power. 

The engine lends itself very readily to compounding or to 
multiple expansion working, and obviously it will derive at 
least as much benefit from this as any other. 

I enclose a cutting from the Newcastle Daily Journal of 
10th inst., from which you will see that the commercial matters 
have been arranged, and a new company, entitled the 
Ljungstrom Engine, Boiler and Condenser Co., Ltd., has 
been formed to take up the manufacture of the engine, and 
& boiler and condenser, also of great merit, invented by 
Mr. F. Ljungstrom. These latter have also been put to 
practical test in the immediate past with most satisfactory 
results. 

I think, under these circumstances, your contributor may 
expect to hear much more of the Ljungstrom engine shortly, 
and will find that it does not rank among engines that have 
disappeared. 

A. W. Brewtnall, 
Secretary to the Ljungstrom Engine, Boiler 
and Condenser Co., Ltd 
R. DARNELL. 
April 2nd, 1908. 


Municipal Loans. 


I have read your * Editorial" of March 27th on * Municipal 
Loans," and wonder what can be the meaning of the 
following :— 

* Thus in the matter of mains, which constitute so large 
a part of the outlay, 24 per cent. is considered a proper 
provision for depreciation, or, say, а life of 40 years, 
whereas the Local Government Board fix the repayment at 
20 years." 

I congratulate you on coming to the same way of thinking, 
a8 I have previously expressed on several occasions in letters 
to your valuable journal, viz. :—that the repayment of a loan 
is a provision for depreciation, otherwise, what does the 
above mean ? It is interesting to me to also note that the 
life of the plant takes such an important part in the number 
of years the loan is granted for. I have often wondered 
why you refused to take this view before, as to me, it seems 
only the natural one. 

There is a small error in your figures. For instance, 
you kindly refer to me as stating that depreciation on 
machinery at 4 рег cent. constitutes a life of 25 years. I 
would point out to you, that all municipal loans are repaid 


with compound interest, and, therefore, 3 per cent. should 


repay a sum of money in 25 years, and not 4 per cent. 


Again, you point out that for accumulators to last 10 
years, 10 per cent. per annum must be set aside—which is 
incorrect. 8 per cent. on the outlay would repay the loan 
in 10 years. 

Iam not aware that the London County Council adopt 
any principle different from that of the Local Government 
Board, except that they unwisely grant the loan for 42 years. 
which is too long a period, and the Local Government Board 
are much wiser in keeping to the 25 years. It is, however, 
the practice of the Local Government Board never to grant a 
new loan for renewal of plant purchased by former borrow- 
ings. І have attended some ten or. dozen inquiries, and 
must emphatically say that the inspector when holding the 
inquiry is most particular as to whether any of the money 
proposed to be borrowed is to cover any renewal of plant 
purchased by a previous loan. On many occasions I have 
had the required loan cut down, simply because a small por- 
tion of the brickwork wall had to have a large hole cut in it, 
and that this brickwork had been paid for by а previous 
loan, and therefore a deduction was made from the new 
loan, and the balance had to be charged to the current 
revenue account. J am not aware of any Corporation 
paying for renewal of plant out of new loans, until the total 
loan is paid off ; they are certainly not allowed to do so by 
the Local Government Board, and, of course, if they did, 
the result would be financial suicide. 

I shall be pleased, on my return from Italy, to give you 
the amounts of each loan, with the sinking fund repaid, und 
the amount paid out of the current revenue account, for the 
maintenance of the plant, as these figures are carefully kept 
by this Department. | 

I welcome you, dear Mr. Editor, as a convert to the 
fold of those who believe that the redemption fund does 
form part, if not the whole, of the depreciation necessary to 
buy new machinery when the old is done for. 


H. Boot, 
Consulting and Resident Engineer. 


Tunbridge Wells Electricity Worke, 
Арти 1st, 1903. 


[We are almost disposed to say with Dr. Johnson, that 
if we find arguments, we do not undertake to supply brains 
for understanding them; but it is really amusing to read 
Mr. Boot’s reasoning in favour of the idea that because tlie 
payment of original cost is made by sinking fund, or, in 
other words, by annual instalments spread over a term of 
years (the loan being earmarked for the purpose, and not 
legally applicable either for maintenance or renewals), 
such repayment is a provision for depreciation. 

The period of the loan is supposed to be based upon the 
equated life of the security, the original value being ex- 
tinguished by the time it is paid for, and any asset remain- 
ing being due to maintenance and renewals provided for by 
other sources than the original loan; hence our remarks 
upon the difference in the terms enacted respectively by the 
Local Government Board and the London County Council, 
and the variations in the percentage calculated for deprecia- 
tion by different engineers. 

If the loans are not paid annually, but the amounts set 
aside and invested at compound interest, the outlay would, 
of course, be covered in fewer years, but it is equully clear 
that if 24 per cent. of the cost of mains, for instuuce, were 
actually repaid every year, the total would only be reached 
in 40 years. 

Mr. Boot does not appear to comprehend the difference 
between first cost and depreciation, if he really thinks that 
when he has paid the former he has provided for the latter. 

Suppose he paid cash for his plant out of rates collecte 
for the purpose, on the same principle that a private com- 
pany employs the capital subscribed by sharehoiders, would 
he contend that in paying the accounts he has provided for 
depreciation and antiquation ? 

We shall welcome the promised statement of the applica- 
tion of the loans raised by the Tunbridge Wells local 
authority, as our correspondent promises evidence that no 
new loan is ever applied for renewing plant for which monty 
was originally borrowed. 

Evidence of this kind will be very useful for the Parliamen- 
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tary Committee when they renew their meetings, and if a profit 
can be shown after charging revenue with all the contingencies 
arising out of wear and tear, obsolescence and depreciation, 
we shall be pleased to recognise the sound commercial result 
which Mr. Boot claims for Tunbridge Wells. 

According to the published accounts for the ‘sixth year of 
working, а surplus is claimed of £440, but as the capital 
expenditure is stated to be £65,984, and the amount pro- 
vided for sinking fund £1,586, or. say, 2°40d. per cent., it 
will be interesting to see how Mr, Boot provides for original 
cost of plant and the depreciation: he admits that the pay- 
ment of the original loan requires 3 per cent., and we should 
add another 3 per cent. to meet depreciation, &c. 

The total costs appear to be 2°53d. per unit, and the 
public lighting realises only 1°75d. per unit, leaving a sub- 
stantial loss, which must be made up by the private con- 
sumers; but we must await enlightenment upon all these 
points until the promised analysis of the accounts is before 
us; meanwhile, while wishing Mr, Boot a pleasant visit to 
Italy, we fear that we cannot accept the position of converts 
to his system of accountancy, nor his congratulations upon 
our belief in the fallacy of the sinking fund providing 
je anything beyond the original cost of plant.—Eps. ELEC. 

EV. | 


— 


Many thanks for your kind reply to my query. I am 


pleased to note that you are not responsible for the practice 
of dividing 100 by the percentage annually put aside for 
depreciation, in order to determine in how many years the 
capital cost will be accumulated. I take it that you agree 
that this is not a correct way of computing the time. 

As to your query, I gather from published records, for 
which I am not responsible, that there are several municipal 
stations of about the size you name generating electricity at 
a figure approximating that stated by you. 

By the way, I did not say your article was anti- 
municipal.“ It was your © municipal” expert I alluded to. 
It is hopeless to argue with anyone who is merely anti- 


something or other. 
F. B. 


[Reply to ** S"—Hiko compound for electric commu- 
tators is made by Mr. A. S. Hickley, 17, Dorsect Street, 
Sonthampton, Hants.— W. D.] 


TRAIN LIGHTING EQUIPMENTS. 


By E. KILBURN SCOTT, M. I. E. E., A. M. L C. E. 


AT the meeting of the Institute of Electrical Engineers of 
America, on February 27th, 1903, Messrs, Elmer A. Sperry 
and Arthur J. Farnsworth read papers on this subject. 
Mr. Sperry traces the first attempt at train lighting to 
August, 1882, when the Pennsylvania Railroad Co. elec- 
trically equipped a car with Faure accumulators, specially 
sent over from France for the purpose. The first English 
railway to take up the subject was the London, Brighton and 
South Coast in 1883, and they started right away with 
the system that is probably the fittest, namely, axle- 
driven generators; the difficulty of leaving the cars in 
darkness on breaking up a trein, being solved by means of 
batteries under each car. | 

Seeing that electric lighting was successfully adopted so 
early, and that, there are several good systems to select from, 
it is not creditable that electric train lighting is still the 
exception, instead of the rule, and the patience of the public 
in putting up with the faint glimmer, which is still 
characteristic of many lines, is remarkable. 

After a]l, the adoption of electric light is not an expensive 
matter, as it does not involve any alteration of rolling stock, 
and even if the entire apparatus had to be replaced every 
few years, it would not materially affect a railway balance- 
sheet. Why, then, should the good nature of the public be 
taken advantage of? The electrical trade is hungering for 
work, and almost giving plant away, and yet we stick in the 
mud. 


Railway officials consider, and consider, and consider. 
Independently of the bad light, gas and oil are exceedingly 
dangerous, for in nearly every serious collision the train catches 
fire. Railway companies have, indeed, richly earned the severe 
shaking up they are going to get from electric tramway 
competition. 

Briefly, there are three systems of train lighting :— 

(a) A battery on each car which is charged or recharged 
at the stations or car sheds as may be required. Nearly 
every important station or sorting siding has its own electric 
light plant nowadays, so that there is not any trouble in 
charging. 

(>) A steam-drivén dynamo on the locomotive or in the 
guard's van. Such dynamo need not necessarily be driven 
by в reciprocating engine ; turbines ought to suit very well 
for such work, as they take up little space and do not 
vibrate. 

(c) Each car fitted with its own axle-driven dynamo and 
battery of cells with & variable speed gear or voltage regu- 
lating device to keep the pressure constant, whilst the speed 
of the driving axle is varying from a few miles an hour up 
to 60 or more. - s 

Incandescent lamps, a& made at present, are very sensitive 
to charges of potential, the candle-power varying as the fifth 
power of the voltage, and this in iteelf is a problem which 
lamp-makers would do well to tackle, for independently of 
train lighting, there is an opening for lamps less sensitive to 
variations of pressure. 

Systems employing slip frictional driving devices have 
been fairly successful, but they are open to the objection of 
power absorption and quickly wearing out. Belts are used 
on abont 90 per cent. of the existing axle-lighting devices in 
the world, the elastic connection between the axle and 
dynamo spindle being a particularly valuable feature. 

In the system described by Mr. Farnsworth the motor is 
shunt wound, dust proof and driven by a rubber belt from 
the axle. The armature shaft carries a worm gear and cam 
which throws over a switch when the direction of rotation is 
reversed, so that the polarity of the dynamo remains the 
same. The fields are laminated and contain a few sheets of 
hard steel, which retain sufficient residual magnetism to 
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enable the dynamo to build up its voltage promptly at low 
speeds. The principle on which the system works is based 
on keeping the dynamo output constant by varying the 
resistance in the field circuit to correspond to the varying 
train speed. | 

Fig. 1 (from Electricity, U.S.A.) gives the diagram of 
connections, and it will be noticed that the automatic 
switch has four bobbins. The two lower-ones are wound with 
fine wire and the two upper ones with heavy wire to сах": 
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the main current. As the train accelerates, and the voltage 
builds up, current flows through the fine wire coils until 
it reaches the battery voltage, when the magnetic pole of 
these coils causes the switch to connect the dynamo and 
battery in multiple with the lamps. The main dynamo 
circuit is then complete from the dynamo c, fuse F, solenoid 
s, two thick wire coils c, cut-out switch A j, battery н, and 
back to the negative terminal of dynamo c. When the 
lamps are on, the current divides, part going through the 
resistance x to the lamps. As the speed of the train 
increases above the critical speed, that is to say, the speed at 
which the cut-out goes, in the dynamo, the current increases in 
proportion until it reaches the point where the magnetic pull 
on the solenoid balances the pull of its opposing spring. 
Any further increase of train speed will cause the solenoid 
to be over-balanced and throw into gear a ratchet mechan- 
ism, fig. 2, which moves the generator field rheostat arm 


until the current is cut down to the proper amount and the 
solenoid plunger is again in equilibrium. А decrease in 
speed will cause the mechanism to act in a similar manner 
to cut out resistance from the dynamo field. 

In fig. 2, 4 is the spindle of the field rheostat, having 
mounted on it the ratchet wheels w and w'. The vertical 
piece H is worked directly by the main solenoid plunger, and 
when the dynamo is generating the proper current neither 
pawl can engage its wheel. The rocking piece к is 
fulcrumed on the shaft a, and is actuated by a rod and 
eccentric N, whilst the small motor connected across the 
dynamo terminals drives the shaft T through a worm gear. 
It may be mentioned that slight overcharging of the cells 
does no harm if not carried to excess, as it breaks up the 
sulphate on the plates. 


PARLIAMENTARY. 


PLYMOUTH CORPORATION BILL. 


A Вюгкот Committee of the House of Commons, under the chair- 
manship of Mr. Tennant, considered the above Bill on Wednesday 
and Thursday last week. Counsel for the petitioners were Mr. 
Balfour Browne, K C., Lord Robert Cecil, K.C., and Mr. C. O. 
Hutchinson. The principal opponente were the Devonport Corpora- 
tion, represented by the Hon. J. D. Fitsgerald, K C., Mr. H. Lloyd, 
and Mr. Bodily, and the Great Western and Bouth-Western Railway 
Cos., represented by Mr Pember, K.C. and Mr. Moon, K.C. There 
was also opposition from the Stonehouse U.D.O. and frontagers. 

Mr. Влгғосв Browns. K.C., in opening the case for the Corpora- 
tion, said it was proposed to construct a number of tramways in 
the borough. The railway companies objected to these on the 
ground of competition, and also to the tramway No. 6, which crossed 
the railway by means of a bridge at North Road Tramways 11, 
12 and 13 carried the system to Crownhill, and these were outside 
the borongh. The Devonport Corporation were also promoting a 
scheme to Crownhill before the Light Railway Commissionera, but 
the Commissioners had decided to wait until Parliament had arrived 
at a decision on the Plymouth Bill before giving their decision. 
Plymouth was being supported by tbe local authorities concerned, 
while Devonport was not. Allegations had been made as to the 
financial position of Plymouth which were untrue, and he contended 
that the financial position of Plymouth was sounder than that of 


‘Devonport. Last year the Plymouth Corporation carried 6,412,068 


passengers on the tramways. The rates of the town were high, but 
the ratepayers bad bad value for their money. Ofcourse, they could 
not make new tramways without laying something on the rates, 
while they were being constructed, but there was not the least 
necessity in what they were proposing to increase the rates. It was 
alleged by Devonport that the tramways and electric light under- 
taking had been carried on at a loss, but the statements were 
unfounded. After payment of interest and sinking fand, the net profit 
on the electric light bad been £347. On the other hand, Devonport 
could not last year pay their interest and sinking fund. When 
horse traction was used on the tramways at Plymouth they 
did not pay, and they were taken over by the Corporation from a 
bankrupt company. During the past two years, during which the 
tramways were partly electrified, they had paid their interest and 
sinking fund, aod reduced the deficit of £8,700 which existed in 
the days of horse traction to £5,000. The gross profit on the tram- 
way capital outlay amounted to 6:8 per cent., while Devonport, on 
the other band, was doing no better, because ita profit was only 
6:14 per cent. It was absurd for Devonport to say that the tram- 
ways to Crownhill would not pay, because Devonport was tryiug to 
get the very same power, out of which a private company hoped to 
gain a handsome profit. Undoubtedly the two towns were in com- 
petition for the same route, and he hoped to be able to prove that 
it should be put into the hands of his clients. The railway com- 
раоу also alleged that their signalling apparatus would be injuri- 
ously affected by the use of electrical power, but such an objection 
must bave been fished up from the archives of the company of 20 


years ago, for certain model clauses were always now inserted for 


the protection of railway companies. 

Mr. J. H. ELLIS, town clerk of Plymouth, was called in support 
of the Bill. The Corporation were against municipal trading, and 
when they bought the tramways they advertised and did their best 
tolease the working of them, but failed to get anyone to do so. 
The main object of the tramways was to converge upon the railway 
Stations and to feed them, and they did not compete with the rail- 
ways. They proposed to work all their tramways from their present 
generating station, which was equal to working them. They had 
ample space for extensions, and were seeking money to carry them 
out. Under the Bill they were seeking power to raise £105,400, of 
which, roughly, £72,000 was for tramways and £38,000 for elec- 
tricity. The construction of the Crownhill line would cost about 
£25,000. 

In cross-examination WrrNESS denied that the real object of the 
Bill was to get the powers to construct the Crownhill lines, во as to 
keep Devonport out. | 

It was agreed that the tramway part of the Bill should be com- 
pleted before the financial was gone into, and a large number 
of witnesses were called to prove the convenience the proposed 
tramways would be. А 

The town clerk of Devonport was called in opposition to the 
scheme, and was examined with a view to showing that there wasa 
greater community of interests between Devonport and Crownhill 
than between Plymouth and Crownhill. The Devonport Corpora- 
tion leased their tramways, and if their scheme to Crownhill was 
sanctioned that also would be leased. Devonport were the pioneers 
of the scheme to run tramways to Crownhill. 

Other evidence of & similar kind was given. 

Mr. CHARLES CHADMAN, the engineer of the Devonport line, said 
the beet route would be that from Crownhill to Devonport, because 
communication could still be kept with Plymouth vid Peverell Park 
Road. He quite agreed that it would be well if Plymouth had the 
construction of the line and Devonport had running powers over. 
That would be a simple and reasonable solution of the problem. 

Lord В. Своп, asked if witness did not know that Plymouth was 
willing to give these running powers. 

The CHAIMAN: Do you mean to say that either one of these 
parties is williog to construct the line and give the other running 
powers over it, and we have been sitting here arguing all this time ? 

Mr. FirzGERacp said he did not think Plymouth was in earnest 
about it. . 

After an adjournment the CnBAIBMAN said the Committee had 
decided to grant the powers mentioned in the Bill subject to con- 
ditions, and it was the opinion of the Committee that a definite 
time, something less tban that stated in the Bill,should be given 
for construction, and that running powers should be given to the 
Devonport Corporation. 

The Committee afterwards proceeded to deal with the financial 
part of the Bill which was of an important character, a3 in 
addition to the sums required for the tzamways and electric 
lighting undertaking it included proposals for the extension of 
existing loans over a period of 60 years from March 31st of this 
year, and an application for further borrowing powers in respect of 
markets, asylum, sewage works, &. 

The CHAIRMAN, after an adjournment, stated that the Committee 
had had an interview with the representative of the Local Govern- 
ment Board, and they had gone thoroughly into the case of 
Plymouth finance. The Committee could not pass the preamble 
of the Bill unless they received a recital in it of all the sums of 
unauthorised capital which had been expended with the allocatioa 
of each amount. With regard to Clause 94, that dealt with finance 
and rating, and was the most important clause so far as borrowing 
sums of money was concerned. The Committee migh® be pre- 
pared to agree to the £87,785, which was for the construction and 
equipment of tram ways subject to proof, because they were impressed 
with the case made for the Crownhill tramways, Then there was 
the figure of £105,400 for the purchase of lauds and buildings, the 
provision of plant and other purposes of the tramway and eiectric 
light undertaking. The Committee would be prepared upon proof 
to listen to so much of that as related to the tramway undertaking. 
With regard to the electric lighting undertaking, he thought the 
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Committee should have power if it were proved to be necessary to 
ask the promoters if their margin of borrowing powers was not 
sufficient, to go to the Local Government Board and prove the necessity 
for farther borrowing powers. The chairman then proceeded to 
deal with the financial parts of the Bill which related to matters not 
electrical. 

After some discussion amongst the counsel engaged, it was decided 
to adjourn the matter until after the Easter recess. 


City AND NortH-East SUBURBAN ELECTRIC RAILWAV. 


Tuis Bill came before Mr. Compton Rickett's Select Committee of 
the House of Commons last week. Counsel for the promoters were 
Mr. Balfour Browne, K.C., with Mr. Bush, K.C., and Mr. Page, K.C., 
and there were several petitions against the Bill, inoinaing one by 
the Corporation of London. 

Mr. Влгғосв Browns, K.C., in openipg the Bill, stated that the 
proposed railway would start from the Monument, and would be a 
tube railway as far as the Avenue, Tottenham, from whence it would 
proceed to Chequer’s Green by an overground line. At Hackney 
would start a branch line (tube for part of the way), taking a north- 
easterly direction, and passing through Leyton, Walthamstow, 
Chingford’ to Waltham Abbey, passing Epping Forest on the right- 
hand side of the line. Counsel stated that that portion of the line 
from the Monument to Chequer’s Green was passed by Lord 
Windsor’s Committee last year. At White Hart Lane the London 
County Council had a building estate. Counsel then read extracts 
from the report of the Joint Committee on Tube Railways of 1901, 
which recommended the construction of tubes from the centre of 
London to the suburbs, showing that the Committee considered 
that the line, which as then proposed, went only as far as Seven 
Sisters Road, would relieve the congested population. Continuing, 
he said, that it was most desirable that they should spread the 
. of the districts over a larger area. He would be able to 

ring forward evidence to show how crowded the population was. 
The population of the City of London had decreased from 
37,702 in 1891 to 26,897 in 1901. On the other hand, 
the outer zone of London, consisting of 14 Borough Councils, had 
increased in population from 1,188,447 in 1891 to 1,771,677 in 1901. 
Statistics of the number of passengers carried by the various rail- 
ways, tramways, &c., were then given. The population along the 
proposed line was remarkable. The average number of persons to 
the acre in London was 60:6 in 1901, and as showing the over- 
crowding in the various districts along the line, he said tbat the 
population of Shoreditch was 184 to the acre, and that of White- 
chapel 213:6 to the acre. There was a great deal of land which 
could be developed round the district of Epping Forest, and he 
contended that the Great Eastern could not deal with the great 
overcrowding which existed. In reply to a question by the chair- 
man, counsel said that they proposed to establish a connection with 
the Great Eastern at Liverpool Street by means of a subway from 
their own station at Liverpool Street. It was found, however, tbat 
no such subway was shown on the deposited plans. Continuing, 
when they were in Parliament in 1901, the Great Eastern woke up 
to the fact that something should be done, and a map was then 
shown, on which were green lines representing railways which the 
Great Eastern proposed to construct to serve tbe district, but as 
most of the lines, which were proposed to be of tube construction, 
and worked by electricity, ran under the Great Eastern's existing 
railways, they would not have served any new district. Lord Claud 
Hamilton, in a speech last year, had, so far from advocating that 
any provision should be made to relieve the congested traffic, said that 
the company should “sit tight and watch events.” The company was 
still sitting tight, and, added counsel, so were the passengers— 19 ina 
carriage. Dealing with the petitions of the Great Eastern and the North 
London Railway, he said that the opposition was merely against 
the competition of the proposed line. The London County Council, 
who had the building estate at White Hart Lane, had last year 
approved generally of the line, as also had the Corporation, he 
believed, with the exception of one station, which he would deal with 
later on. Referring to the Board of Trade regulations, counsel said 
that they had a clause in the Bill, the effect of which would be that 
if, at the end of a year, the progress made with the construction of 
the line was not satisfactory to the Board of Trade, then the powers 
given them by the Bill should cease. The traction would be on the 
multi-motor principle, and the size of their tube would be 12 ft. 6 in., 
the size which was suggested by Major Yorke. There would be a 
confluent junction at Hackney Road, and it was quite true that 
the Joint Committee considered that confluent junctions should be 
avoided, not only in tube railways, but also on railways above ground. 
In their case, however, there could be no possibility of danger. 
There was an automatic arrangement by which, should a driver 
disregard signals, his train would be shunted into a siding. With 
regard to objections taken by property owners, there was a clause 
in the Act which would protect and compensate owners for any 
damage due to vibration from the railway or the lifts. In reply to 
the Chairman, that clause would apply to property at any distance 
from the railway, if it could be proved that such property had been 
damaged. With regard to the Corporation of London, he believed 
they were in favour of the Bill, and had passed, on the recommenda- 
tion of their Street Committee, a resolution that the Bill be generaliy 
approved. but stating that their opinion was that there should be no 
junction of tubes under the Hackney Road. The Corporation also 
required that the company should deposit the sum of £20,000. 
Tuere was a question of whether there should be two or three stations 
in the City, and in that matter they would be prepared to come to 
an agreement with the Corporation. The station at Threadneedle 
Street they would surrender if the Corporation desired, but if it 


had to be constructed, it would have to be under the road way. With 


regard to the finance of the railway, he would be able to bring 


evidence to show that so much of the line was to be constructed in 
the open that it would not be во very expensive. It was when they 
came to the tunnelling under the roadways, &c., by shields, that the 
expense would increase. Part of their financial support would come 
from America. The capital would be £4,500,000 in shares and 
£1,500,000 borrowing powers. 

On 2nd inst. Mr. S. F. RI DLRY, M.P. for the South-west Division 
of Bethnal Green, was the first witness called in support of the 
measure. He said that that area had a population of 65,000. Most 
of them were engaged in husiness in the City during the day. The 
proposed railway would be of great benefit to them. 

Cross-examined by Mr. Ремвев, K. C., for the Great Eastern 
Railway, he could not say exactly how many of the 65,000 came to 
the City. The main advantage of the proposed line would be that 
passengers would be carried right on to the Monument. 

Mr. Роггоск, K.C., who appeared for the L.C.C., questioned 
witness as to the necessity of cheap tickets for workmen. In reply, 
WirrNEss said he would like to see cheap workmen’s tickets issued 
over the whole of the line. 

Mr. Moon, K.C., for the North London Railway, Lord Robert 
Cecil for the Colonial Bank, and counsel for other banks in 
proximity to the proposed station at the corner of Cornhill cross- 
examined witness. 

WiTNESS said that the Great Eastern Railway Co. and the tram- 
way companies were not able to accommodate the great stream of 
people which flowed into the City every day. Crowds of people 
who could not get into the trains and trams could be seen every 
morning walking into the City down the Cambridge road and Shore- 
ditch High Street. 

Мт. СоовтЕнАҮ Warner, М.Р. for the Lichfield Division, and 
a large owner of property at Walthamstow, was next called. He 
said that it was quite true that the Great Eastern charged only 2d. 
as far aa Wood Street, but beyond that that company had no work- 
men’s fares. In reply to the chairman, witness said that the flats 
and dwellings which had been built on his property had ac- 
commodated over 15,000 persons. There was a considerable 
amount of land yet to be built on, and it was in districts not yet 
adequately served by any railway. The proposed line would serve 
those districts. 

Cross-examined by Mr. Riaa for the Corporation of London: He 
was aware that the Joint Committee of last year had reported un- 
favourably on confluent junctions. 

Mr. Davip Jonn МонсаАМ, J. P., and М.Р. for Walthamstow, 
said that on several occasions he had communicated with the Great 
Eastern Railway Co. with regard to the overcrowding on that line. 
He thought that the Great Eastern had done all it could in the 
matter. He had had personal experience of that overcrowding. 
On one occasion recently the only accommodation on a journey to - 
Walthamstow was in the guard's van, and there were 42 persons in 
that. The new line was desired very much for the workmen’s 
trains. That was the feeling in Walthamstow. The proposed line 
to Waltham Abbey passed through.land which would be very 
valuable when developed for building. It was very desirable to 
get people from the districta nearer London out to the country 
where rente would be cheaper. 

Cross-examined by Mr. PoLtock: He thought that the time up 
to which workmen's tickets were issued in the morning might very 
well be extended from 7.30 to 8 o'clock. 

Mr. A. ALLHUSEN, M.P. for the Central Division of Hackney, 
cross-examined by Mr. PoLLock, said that if any encroachment 
were made upon Hackney Marshes, an open space under the control 
of the L.C.C., other land should be given by way of recompense. 

Mr. WILLIAM Evm, an alderman of Stoke Newington Borough 
Council, also gave evidence as to the overcrowding on the Great 
Eastern. 

Sir M. M. Bhownaggree, M.P. for the North- East Division of 
Bethnal Green; Mr. Slade, of Messrs. Protheroe & Morris; and 
Colonel Richard Colville gave similar evidence as to the necessity of 
the railway. 

Colonel Lockwood, M.P. for Epping; Colonel T. H. Robertson, 
M.P. for South Hackney; Mr. Morris, member of the Essex County 
Council; Mr. Walter Hasemer, member of the Hackney Borough 
Council; Mr. Wragge, vestry clerk of Leyton, also followed on the 
same lines. 

On 3rd inst. Mr. Wracam continued his evidence, and was cross- 
examined by Lord Ковевт CECIL for the Colonial Bank. 

Mr. WILLIAM BEcx, chairman of the Urban District Council of 
Waltham Cross, said that the proposed railway would be of great 
use to the inhabitants of the district. He had taken the chair at 
several public meetings of ratepayers when resolutions were passed 
in favour of the Bill. On the eastern side of the Lea Valley there 
was a large amount of land suitable for building, but it had not 
been developed, as there was no direct communication with London. 

Mr. BousFIELD, K. C, M. P. for North Hackney, gave evidence as 
to the inadequacy of the present railway communication with his 
constituency. There was great overcrowding in the district also, 
and this would be relieved by the diffusion of the working classes 
further into the country. The proposed line would also be of great 
value as a means of communication with London. "The whole con- 
stituency was in favour of the project. He had frequently noticed 
that it was more difficult to get from North to South of London 
than it was to get right away into the country. Any line which 
afforded direct communication with the City, whence there was 
communication in all directions, will be of great benefit. 

Mr. CLAvDE Hay, M.P. for the Hoxton. Division of Shoreditch, 
said that there was a great tendency in his division to supplant 
house property by large manufactories and warehouses, consequently 
driving the people out into the suburbs. The alien immigration 
also tended to influence the English population to move away from 
the district. It was true that there were railways passing through 
his district, but they were all overcrowded. 
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Cross-examined by Lord Ковевт Сесіг: It was desirable that 
the proposed line should have communication with the Central 
London. If the loop line proposed by the Central London were 
not passed there would not be any direct communication. | 

What is the urgency in getting this line past Liverpool Street? 
Why should that part of the line not be postponed until after the 
decision of the Royal Commission ?—He thought it was necessary to 
bring people into the City. He thought that the present Bill was 


more favourably considered than were the previous Bills. 


Mr. Joseph Howard, M.P. for Tottenham Division of Middlesex, 
Mr. W. R. Cremer, M.P. for the Haggerston Division of Shore- 
ditch, gave similar evidence. 

Mr. Dickson, the engineer surveyor to the Metropolitan Borough 
of Shoreditch, said that his Council had settled with the promoters 
the sites of the different stations in that district. It was at his 
suggestion that the stations were placed under the roadway. With 
regard to the alien population, Witness said that several firms had 
lost their English workmen, as the men could not find house accom- 
modation. 

Mr, Всовате, borough surveyor of Hackney, gave evidence as to 
the overcrowding in that district. It was entirely due to the want 
of facilities for getting into the country that во many workpeople 
crowded together and paid high rents for houses in his district. 

Mr. бооре, chairman of the Walthamstow District Council, 
having given evidence, the Committee adjourned uatil Wednesday, 
April 22nd. 


—— — 


London County Council (Tramways) Bili.—The North Metro- 
politan Tram ways Co. have withdrawn their opposition to this Bill. 

Great Northern, Piccadilly and Brompton Railway (Various Powers) 
Bill.—Thursday, April 23rd, has been fixed for the consideration by 
Mr. Compton Rickett's Committee of this Bull. 

Metropolitan District Ruilway (Various Powers) Dill.—The pro- 
moters Lave given notice of objection to the Locus standi of the 
Westminster Electric Supply Corporation, the Metropolitan Rail- 
way Co., the Loudon Couoty Council, and the London and North- 
Western Railway to appear in opposition to this measure. 

New Group.—A Select Committee, with Mr. Kearley as Chairman, 
has been appointed to consider the following Bills on April 28th :— 
London, Tilbury and Southend Railway, Metropolitan District 
Railway (Various Powers), London United Tramways, L. C. C. Tram- 
ways and the Romford and District Tram ways. 

Birmingham District. Tramway Bill —The Standing Orders Com- 
mittee of the House of Commons reported on Wednesday last week 
that in the case of the above Bill the Standing Orders ought to be 
dispensed with, and that the parties be permitted to proceed with 
their Bill, provided that the powers to construct tramways Nos. 1, 


* la, 2,3, 4, 5 and 6 be struck out, unless the consent of the County 


Councils of Warwickshire and Worcestershire be proved before the 
Committee on the Bill. Е". 

The Birmingham Corporation have deposited а petition in the 
House of Lords, praying to be heard against the Bill. | 


SOME EXPERIMENTS WITH AN EXTRA 
HIGH-TENSION FUSE. 


Bx DR. C. C. GARRARD. 


THERE is no doubt that the result of experience gained with 
circuit-breaking devices for the protection of E. H. T. trans- 
mission cables is that only those of the oil type are to be 
considered safe, and to be relied upon to fulfil their duty 
properly. The circuit-breaker may take one of two forms, 
viz., automatic switch or fuse. The latter has the inherent 
advantages over the ordinary form of automatic circuit- 
breaker of simplicity, and tbat it introduces the time- 
element principle. If a short-circuit occur, and be merely 
temporary, it is manifestly unnecessary and disadvantageous 
to interrupt the circuit. The fuse requires a definite time 
interval to elapse before sufficient heat can be generated to 
melt it, whereas a circuit-breaker of the ordinary type would 
act under these circumstances almost immediately. Time- 
element relays in connection with automatic switches, 
necessitating clockwork and such like gearing, are not 
desirable features in switchboard work. Makers have 
also found it difficult to work the tripping mechanism 
of an automatic switch by means of the alternating current 
itseif, and when direct current tripping magnets are em- 
ployed the additional chance of failure of the direct current 
is present. When, as is presumably the case, the transmis- 
sion line is protected in no other manner, the failure of the 
breaker is, of course, a very serious matter. 

As regards oil fuses, doubts have been raised as to the 
possibility of designing them for 10,000 volts, and in a 
recent issue of this Journal, Mr. А. C. Eborall says: “ A fuse 
cannot be made in such a way as to open a 10,000-volt 
circuit (with a large amount of power behind it) under all 


conditions with certainty and safety."  'This is, however, an 
erroneous conclusion, as the following will show. 

The fuse experimented on is shown in fig. 1, and has 
recently been placed on the market by Messrs. Ferranti, 
Ltd., being essentially a development from their smaller 


standard oil fuse, but modified to suit the increased pres- 


sure, 11,000 volts, and large power, 1,500 KW., for which 
it is designed. The fuse pot is 183 in. high, and consists 
of a porcelain vessel divided down the middle by a partition. 

Over this division hangs a porcelain saddle, a, with pro- 
jeoting cross-pieces, which divide the whole pot up into 
eight compartments. There is no lid, the pot being open to 
the air; neither is any gear arranged above the fuse. The 
current is led in and out by the contacts, B, в, which make - 
metallic connection each side to a spindle, on which are four 
drums wound up by steel spiral springs fixed inside them. The 
flexibles which reach through the oil to the top of the middle 
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Fic. l.—FEBRANTI EXTRA H1IGH-TENSION Fuse. 


partitions, are fixed to the outside of these drums, and when 
pulled to the top wird up the springs. The copper fuse 
wires, which are about 1 in. long, are soldered to the ends of 
these flexibles. On the fuse wires melting the flexibles are 
drawn sharply down into the oil by the springs inside the 
drums and the arc is extinguished on the top of the oil. The 
effect of the arrangement is that there are four fuses in 
parallel, and this is one of the secrets of the successful 
operation of the apparatus. The spindles, together with the 
drums, springs and flexibles, are easily removed for inspec- 
tion or repair by unscrewing three small screws, and they 
are as easily put back again. 

By kind permission of the Metropolitan Electric Supply 
Co. some tests were made on this fuse at the company's 
generating station at Willesden. The plant used was the 
Sülzer-Kolben 5,500-н.р. two-phase 11,000-volt set. The 
fuse was connected in series with an oil-break switch across 
one phase of the generator. With the generator running at 
full speed and voltage the switch was shut so that the fuse 
made a dead short across the machine terminals. The pot 
was fused up to and including 14 strands of No. 26 L. S. G. 
copper wire, which would correspond to a normal carrying 
capacity of 250 amperes. In each case the circuit was 
broken admirably. A loud report was heard, and a cloud of 
smoke shot up into the air. Resin oil was used, and this 
was found to be very little carbonised. No deposit of carbon 
was made on the outside of the pot, and only a very little 
on the dividing saddle. At the instant of breaking a bright 
flash on top of the oil was noticed, but the current was 
broken instantaneously. Practically, no oil was spilled, but 
just a little was projected out in the form of smull drops. 

On examining the pot after each fuse had been blown, it 
could be easily seen how the flush had been totally confined 
to one of the four parallel fuses. The wires in the other 
three were broken cleanly in the middle, as though they had 
been cut with & knife, but those of the remaining one had 
totally disappeared, and sometimes a piece of the small hook 
at the end of the flexibles, to which the wires are soldered, 
had been fused away also. A little consideration will show 
that this action is highly advantageous. The size of the arc 
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which is required to be damped out by the oil is, celeris 
paribus, proportional to the amount of vaporised metal 
contained therein. If now ali the fuse wires were bunched 
together, all of them would be vaporised, whereas here only 
а quarter of them are, and the arc is preportionally smaller 
and easier to damp out. 

The flash was not always confined to the same pair of 
flexibles, and the order in which the four fuses went seemed 
to depend on a variety of circumstances. "The above tests 
were repeated a number of times with the same good result. 
No damage was done to the porcelain pot. Where the flash 
occurred the porcelain saddle piece was generally a little 
scorched, but thia was of no consequence. 

It must be understood that these tests were very severe 
ones, They show that a multiple oil break fuse, constructed 
on the lines of the one tested, is a reliable means of pro- 
tection for cables up to any voltages or powers likely to be 
met with in this country. The writer would express his 
indebtedness to Mr. Knight and Mr. Markby, of the Metro- 
politan Electric Supply Co., for their kind assistance, which 
enabled the above tests to be carried out. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELECTRONS. 
By Sır Оглуев Lopar, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 548.) 


Ox CHEMICAL AND MOLECCLAB FORCES. 


The force of chemical affinity has long been known to be electrical. 
Ordinary electrical attraction between charged bodies may be called 
m JJar-chemical action; only there is no combination in ordinary 
cases, because the opposing charges spark into one another, and so 
the attraction ceases when a certain proximity is reached. The 
idea that chemical forces are really electrical is as old as Sir 
Hamphrey Davy. 

Real chemical attraction occurs between two atoms, each of 
which contains an odd number of electrons: one extra, or it may 
be more than one extra, electron of given sign. Such au atom has 
a centre of force whereby it can attach itself to other atoms and 
enter into pairing or chemical combination witb them. It is 
probable that & negative charge is an excess, and a positive charge 
a defect; and that when pairing occurs the excess charge of one 
fills up the deficiency of the other, and composes a complete and 
neutral molecule. 

Union of this kind, however, never seems quite as strong and 
permanent as the union of the electrons in the atom itself; the 
molecule easily separates at the same place again under the in- 
fluence of decomposing influences, and does not seem able to split 
up in other ways into new substances; except in organic chemistry, 
where various modes of splitting up & complex molecule can be 
brouzht about, and are practically utilised for the generation of 
new compounds, e.g. :— 


CH; » CH; = C.H; • Н. 


It is probable that the same sort of thing ів possible with simple 
bodies, but that the so-called elements" constitute a peculiarly 
stable group, the ingredients of which so far have only partially 
been reassociated into isomeric or allotropic forms, and have not 
yet been detached from each other. 

When chemical combination occurs between two oppositely 
charged atoms, there is no electric discharge between them: the 
two avoms retain each its own charge, and cling together for that 
reason. When they are separated, each is an ion and possesses its 
appropriate charge. 

It is possible to charge an assemblage of neutral molecules with 
an excess or with a defect of one or more electrons, by processes 
of ordina-y electrification, but the attachment of these super- 
numerary electrons is loose— and they can be shaken away by the 
agitation of ultra-violet light and in many other ways. Even 
splashing of liquids into spray shakes some loose.* And in the 
case of massive molecules their mutual collision or agitation under 
the influence of ordinary temperature is sufficient to shake away 
some of the loose electrons, which then fly off tangentially with 
whatever orbital velocity they may have had: giving rise to 
phenomena recently discovered under the name of radio activity. 


MOLECULAR FonRcEes. COHESION. 


But there is another kind of adhesion or cohesion of molecules, 
not chemical, but what is called molecular. This occurs between 
atoms not possessing ionic or extra charges, but each quite neutral, 
consisting of paired-off groups of electrons. At any moderate dis- 
tance the force of attraction between paired electrons will be next 


Lenard on electrification near waterfalls. 


to nothing, but at very minute distances it may be very great, 
ranging up to sometning almost ind ist inguishable from chemical 
combination, except that the cling will be a weak cling at a multi- 
tude of pointe iustead of an intense cliug at only one. 

Consider the outer surface of an atom consisting of a regular 
group of interleaved electrons of alternately oppumte sign. Its 
eqnipotential surfaces will be dimpled or corrugated or pimply 
sheets, which at a little distance away will be almost plain, the 
dimples ivcreasing rapidly in depth aod becoming like the cover of 
а mattrass when something less than inolecular distance, something 
approaching the internal electron distances apart, їз reached. 

Two such atoms will, therefore, tend to settle down with their 
equipotential surfaces adjusted into uniformity, the pimples of the 
one fitting into the hollows of the other; and this is the state of 
things suggested by the facts of cohesion (tig. 5). | | 

To investigate the actual law of force would be difficult, and too 
many assumptions would have to be made for the geometrical 
arrangement of the electrons in the adjacent atoms; it could only 
һе approximate, because we should probably, at least in the first 
instance, have to assume a static distribution. Nevertheless, the 
attempt might be instructive, and might, in a developed form, be 
suitable for an Adams Prize Essay. 

It is quite plain, however, that the result would be a force rapidly 
increasing and becoming great at small distances, and practically 
nil at any perceptible distance. 

Molecular forces on this view are electrical, inst as much elec- 
trical as are chemical forces; but they occur between chemically 
saturated molecules, and are due to the interaction or distant 
influence of paired electrons on each other across molecular dis- 
tances. 
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Fia. 5.— Ordinary cohesion between two neutral atoms A and B: 
each atom consisting of interleaved electrons of opposite sign, 
depicted in any convenient way. 


Ions cannot thus combine; because, if they were oppositely, 
cbarged, their combination would be chemical, and if they were 
similarly charged they would strongly repel each other. 

But if ions arrive at & metallic electrode, or are provided with 
other means of passing on their free charges, they cease to be ions, 
and then they can and dó combine molecularly with each other. 

It is, of course, possible for an ion to have more than one free 
electron, forming a dyad or a triad radical; and tbe way in which 
а neutral group can receive and by rapid re-adjustment pass on an 
extra foreign electron, reminding one of the re-adjustment of the 
films in a lather when one compartment bursts, is doubtless in- 
stractive. 

The effect of electric polarisation on such a neutral group of 
electrons is noteworthy. The effect of a charged body in the 
neighbourhood is at once to disturb the equilibrium and to disturb 
the grouping throughout the atom more or less: it will cause the 
negative electrons to protrude slightly on one side and the positive 
on the other (see fig. 6). 
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Fic. 6.— Two polarised atoms, polarised in different ways! illus- 
trating also electrically intensified cohesion. 


If two molecules were beyond each other's molecular range, and 
if the neighbouring surfaces could by any means, by the supply of 
electricity from without, be oppositely electrified, the forces of 
cobesion would be intensified momentarily by something akin to 
chemical forces, and cohesion would set in over ultra-molecular 
distances. This appears to be what goes on in a “coherer.” The 
opposite charges cannot be maintaincd electrostatically between two 
neighbouring metallic surfaces, but they can be imparted with a 
sudden jerk or disruptive discharge or received electric impulse; 
and there are the things which are effective in promoting cohesion. 

In the diagram herewitb, fig. 5 represents a couple of atoms with 
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interleaved electrons of opposite sign in square order, the atoms 
" being within range of one another, and so cohering by molecular 
or non-chemical forces. They have adjusted themselves into a 
oohering position; but a shear through half the distance apart of 
the electrons would disintegrate them. An angle represented by 
half the electron-distance divided by the molecular-distance is, 
therefore, a measure of the maximum distortion of a substance. 

Fig. 6 shows a couple of atoms both electrically polarised, as by 
a positively charged rod held above both. The constituents of C 
are polarised into hexagonal order—an effect such as might also be 
caused by lateral pressure in some cases ; the constituents of D are 
in diagonal square order: which has the effect of violent electric 
polarisation. The atoms C and D are, therefore, clinging by forces 
much stronger than ordinary cohesion at that distance would have 
been. They represent adjacent atoms of a momentarily polarised 
coherer. | 

It is not to be supposed that the electrons need really ever be 
disturbed more than an almost imperceptible amount in order to 
produce this chemical cohesion effect. 


(To be continued. ) 
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BOILERS WITH EXTERNAL. FURNACES. 


RECENT experience with refuse destructors tends to show that 
refuse burnt in a destructor furnace will produce as much—if not 
more—steam from a Lancashire boiler as can be produced from it 
when using the best Welsh coal, with the ordinary grate surface. The 
trouble with the Lancashire boiler is, that it will only hold fire 
grates having a joint width less than the diameter of the boiler to 
the extent of about 18 per cent. Such fire grates cannot be made 
longer than about 7 ft. for hand firing, and even this length is too 
much for any but the most skilful fireman to attend to properly. 
Thus a large boiler is seriously limited by its internal firing 
arrangements. When externally underfired, the Lancashire boiler 
will do very much more work than when internally fired, and 
its furnace can be more easily arranged to give more perfect com- 
bustion, but external firing is condemned by the boiler insurance 
companies, and is certainly not advisable when bad water is used. 

There is, however, no reason why the Lancashire boiler should 
not be fired with coal in an external furnace, the producta of com- 
bustion passing into the tubes as in the case of & destructor installa- 
Чор. The external grate may be made large, and, where boilers 
are not set up close to other boilers, they may be made to 
extend laterally in such a manner that the fireman throws in 
coal in a direction athwart the longitudinal centre line of the 
boiler. Such a furnace could be double-ended if necessary; or 
there might be two grates at different heights. The external 

could be arranged so that the products of combustion 
all passed along one furnace tube and returned by way of the 
other. In ordinary practice, all furnace products pass over the 
bridge in a space less than half the tube area. With the bridge 
removed, the wheel draught described might be employed. 

The entire absence of smoke which a rational system of firing 
would ensure, might enable the use of appliances for assisting heat 
absorption. Thus tbe employment of fins or gills in the furnace 
tubes would add greatly to the efficiency of heat absorption. If a 
Lancashire boiler will evaporate so much water as is claimed, namely, 
over 1,600 gallons per hour by means of the gases from a 
destructor, it is rational ito suppose that it would do the same with 
any otber good external furnace capable of dealing with a sufficient 
amount of combustible material. The absorption capacity is 
evidently there, though the credit for the results has been 
apparently given to the refuse. The fact, however, that such stuff 
as refuse can be burned without fume or smoke is simply a proof 
that all fuela can be burned if a genuine attempt be made to do so. 

As regards refuse destruction, this is easy enough to carry out in 
uncooled furnaces. What combustible there is contains 14,500 
British thermal units per pound. The specific heat of the dry parts 
of the refuse which are not combustible is about 0:25. Say one- 
fifth of the refuse is true combustible, demanding 20 times its 
weight of air. Then for each pound of refuse the total products 


of destruction will weigh 1 + = lbs. Amongst the 5 lbs. 


there are a 


thermal units to distribute, or 580 units per 
pound. As the specific heat of the whole is 0:25 or less, the tem- 
perature of the whole products of combustion must be 2,320? F., а 
temperature amply sufficient for destruction, and if properly 
applied, for just so much steam raising as the combustible is worth. 


W. H. B. 


BUSINESS NOTES. 


Belliss Engines.—The Electrical Co., Ltd., has 
Ordered from Messrs. Belliss & Morcom a 1, 100-H. p. engine for 
direct coupling to A.E.G. alternator for the Sunderland Corpora- 
tion. The Electric Construction Co. has ordered from the same 


firm one 585-H. r. engine for direct coupling to an E. C. C. alternator 
for Woking, 


Switzerland.—The Aluminium Industrie Gesellschaft, 
of Neuhausen, is declaring a dividend of 15 per cent. for last year, 
as compared with 13 per cent. in 1901. 


„ Slipeure.“— This is the name of a composition which is 
being supplied by the Indurated Pulley Cover Co., of 12, Paul 
Street, E.C. It is a pulley-covering composition which may 
be applied with a brush, and on hardening produces a (com- 
paratively) rough cement-like surface, which its advocates claim is 
an antidote for the frequent slipping which occurs between belt and 
pulley. If effective it is certainly a far more desirable means to 
the end—than the application of resin and similar substances. 


Liquidation Proceedings.—A winding-up order having 
been made against H. M. Salmony & Co., Ltd., New Compton Street, 
W., the statutory meetings of the creditors and shareholdera were 
held on Tuesday, March 31st, at the Board of Trade offices, Carey 
Btreet, Lincoln's Inn Fields, W.C. Mr. H. H. Wells attended for the 
Stewart Electrical Syndicate, creditors for £318. The chairman 
reported that the company was registered on March 16th, 1898, to 
acquire and carry on the business of H. M. Salmony & Co., elec- 
trical apparatus merchants, formerly carried on by Henry Max 
Salmony and Ernest Rosenberg. The nominal capital of the com- 
pany was £25,000, divided into 5,000 5 per cent. cumulative prefer- 
ence and 20,000 ordinary shares of £1 each. "The purchase contract 


was dated March 28th, 1898, and was entered into between Messrs. 


Salmony & Rosenberg as vendors of the company. It provided for 
the sale to the company as from January 1st, 1898, of the vendors' 
business as & going concern, together with all goodwill, patents, 
trade marks, fixtures, plant, machinery, &c., lease of premises at 


118, Charing Cross Road, and all book and other debts due to the ` 


vendors, subject to payment thereout of debts and liabilities 
of the vendors in connection with the business. The considera- 
tion was agreed at £19,000, payable as to £7 cash, £11,993 
in ordinary shares, £5,000 preference shares, and  £2,000 
debentures. The whole of the consideration was paid to 
Mr. E. Rosenberg in accordance with the written request 
of Mr. H. M. Salmony, dated October 18th, 1898. The contract 
further provided that the vendors should subscribe for or procure 
the subecription by responsible persons on or before May 1st, 1898, 
of shares or debentures for £8,000, in the proportion of £1,000 
Mr. Salmony and £7,000 Mr. Rosenberg, in order to provide the 
company with working capital The company further agreed to 
defray the promotion expenses. On March 28th, 1898, debentures 
were allotted for cash to nominees of Mr. Salmony £1,000 and Mr. 
Rosenberg £5,000, in accordance with the terms of the purchase 
contract, and further debentures for £2,000 were issued to the 
vendors in part payment of the purchase consideration. The total 
amount of debentures issued by the company, according to its 
register of debentures, was £7,900. In August, 1699, £1,000 deben- 
tures were paid off, and in the following November a further £1,000 
were redeemed, leaving £5,900 outstanding. In June, 1899, the 
board resolved to dispose of the acceesories and fittings portion of 
the company's business, and on July 5th, 1899, they agreed with 
Messrs. Rawlings, of 82, Gloucester Road, S.W., to sell that portion 
upon a valuation of the stock, &c, receiving between 47, 000 and 
and £8,000 in respect of such sale. Mr. Alcock and Mr. J. E. 
Preston, the company’s accountant and electrical engineer геврес- 
tively, subsequently acquired Mr. E. Rosenberg’s interest in the 
company, and became managing directors thereof at a salary of 
£350 each per annum. Further capital which they expected to be able 
to introduce was not forthcoming, owing, it was alleged, to the pre- 
vious mismanagement of the company’s business by Mr. E. Rosenberg. 
but the £4,500 debentures transferred on that gentleman’s behalf 
to Messrs. Alcock & Preston were cancelled, and the company 
released from all liability in respect of them. The company was 
without working capital in February, 1902, and a loan of £225 was 
advanced by a Mr. Connolly, who received, as security, goods to the 
value of £315. That loan had not been paid off, and it was under- 
stood that Mr. Connolly was gradually disposing of the goods. A 
farther loan of about £56 was obtained from a firm of auctioneers, 
the security being goods which were sold to them at a low price, 
they agreeing to resell them to the company at a profit of 5 per 
cent. Goods to the extent of £170 were also deposited with the 
Stewart Electrical Syndicate against the company’s indebtedness 
to it, in consequence of the syndicate refusing to execute further 
orders unless its account was to some extent satisfied. On May 16th, 
1902, proceedings for the appointment of a receiver were instituted 
in respect of debentures for £1,400, held on trust for Mr. E. 
Rosenberg, which security, it was alleged, was in jeopardy owing to 
the action of the company in disposing of its atsets in the manner 
before mentioned. An order was made by the Court on May 23rd, 
1902, restraining the company from disposing of its assets until 
the hearing of a motion for the appointment of a receiver. Three 
days later the company issued a writ against Mr. E. Rosenberg to 
recover £2,658 in respect of a loan of £10 and £2,648, alleged tu be 
owing by him in respect of moneys overdrawn on account of salary 
as managing director. That debt was denied by Mr. Rosenberg, 
who further contended that one of the conditions upon which he 
entered into the agreement in January, 1902, with Messrs. Alcock 
and Preston was that he should be released from all liability in 
respect of any moneys owing by him tothe company. On June, 
1902, it was agreed between the parties that proceedings should be 
stayed upon the following terms: — 

1. That the depreciation for £1,400 be transferred to the 
Stewart Electrical Syndicate in exchange for a debenture for 
£500 in that syndicate in favour of Mr. Hermann Schwabe. 

2. That all claims of the company against Mr. Ernest Rosenberg 
be released. 

3. That all the share capital of the company (with the exception 
of two shares) be transferred to the Stewart Electrical Syndicate ; 
the consideration for such transfer to be £100 in fully-paid shares in 
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the Stewart Electrical Syndicate to be issued, 60 shares to Mr. E. 


Rosenberg, 20 shares to Mr. S. S. Alcock, and 20 shares to Mr. J. E. 
Preston. 

On July 10th, 1902, a general meeting of the company was held, 
when the directors and manager of the Stewart Electrical Syndicate 
were appointed directors of the company. Since that date the 
company's business had been practically carried on and managed by 
the Stewart Electrical Syndicate, and had resulted, according to the 
statement of tbe secretary, in a small profit being made. According 
to a balance-sheet of the company prepared on September 30th, 
1899, a loss of £7,766 appeared therein, as the result of carrying on 
the bnsiness for 21 months, but a sum of £14,257 Os. 3d. (the 
amount originally paid by the company for goodwill) was 
included in such  balance-sheet in respect of goodwill, 
notwithstanding that a considerable part of the goodwill 
had been previously disposed of to Messrs. Rawlings Bros. The 
second balance-sheet was prepared on September 30th, 1900, 
and showed a further loss of £1,989 88. 7d., of which £504 4s. 8d. 
was in respect of loss incurred up to September, 1899, and not 
included in that balance-sheet, the remaining £1,485 3s. 11d. being 
the loss on the year's trading. The amount in respect of goodwill 
was again taken into this balance-sheet at £14,257 Os. 3d., the sum 
originally paid for it. No further balance-sheets had been prepared. 
The petitioners were Messrs. Chauvin & Arnoux, of Paris, who 
obtained judgment against the company, and being unable to obtain 
satisfaction of the same, presented the petition for winding up. The 
failure of the company was attributed by the secretary to mis- 
management on the part of Mr. Ernest Rosenberg, its former 
managing director. The company's assete, consisting of stock and 
book debte, were valued at £248, and were covered by the debenture 
for £1,400 held by the Stewart Electrical Syndicate; consequently 
there appeared to be no prospect of any return being made to the 
unsecured creditors, whose claims amounted to about £1,400, or to 
the shareholders. 

Dr. Wells said, when the winding-up petition was beard, it was 
stated that the business was being carried on, and the judge made 
the winding-up order, believing that something would be realised 
through carrying on the business, bat the effect of the order had 
been to ruin it absolutely. 

The liquidation was left in the hands of the Official Receiver. 

Авеп is a list of the principal creditors, viz. :— 


UNSECURED, 


Bateman, M., & Co., London "€ ае a m ee és 422 17 11 
Crum „W. A., & Son, London R - ae vs sd ga 17 7 
Camp ell, A., London . vs 25 ex s oe 29 8 
Everett, Edgeumbe & Co., London MS iie x ee 12 1 
Helios- -Upton & Co., Philadelphia, U.S.A. és ae T eo 48 0 
Lingard, F. C., London s S a es 63 0 
Rhenish Rubber and Celluloid Co., London 


Ruthertord & Co., Birkenhead do 27 ce Ps 14 5 

Stirling Supply and De CHER . . U.S. A. 23 

Schiff, Jordan & Co., Vienna ae “2 - 

Statz, Paul, Stuttgar t.. ae ie m si " s si 50 0 

Thompson, Wallsend .. 2 T i T ae 

Young & Co. £x x va ке ss $3 so 
FuLLY SECURED, 


8 

„ё 

о 
EEE 


Loewe & Lydler, Moscow... > at ve we © - 170 8 0 
Connolly, W., London vx ss Ao etu x m 225 0 0 
Ditto ditto e ge s MS is - " 89 15 7 
PARTLY SECURED. 
Stewart Electrical Syndicate, Ltd., London 487 16 6 
` DEBENTURE HOLDER. 
Stewart Electrical Syndicate, Ltd., London 1,744 11 8 


The deficiency account is made up from March 31st, 1900, and is 
as follows — 


. £19,586 18 9 


Deflciency as per statement of affairs 
Amounts E ка, — 
Debentures . : £4,500 0 0 
D. O. Rosenberg ? a 2,665 0 0 
E. Rosenberg 1,000 0 0 
Modeira & Co. 8,588 8 9 
Schwabe : 157 10 0 
Debenture interest 488 0 0 
— 12,348 18 9 
Profit on sale of lease, as per books 2 Е 7 i 520 0 0 
Creditors not expected to rank .. "m ai 22 V es 831 6 9 
Total £32,796 19 B 
The above total is accounted for as follows :— 
Excess of capital and liabilities over assets on March 81st, 1900.. £8,805 7 5 


Expenses of carrying on business :— 


Salaries and wages 42,382 M 1 
Rent, rates and taxes 322 15 9 
Trade expenses 1,591 6 9 
Interest on loans .. 665 5 6 


Depreciation not written off in company’ 8 реа on fixtures and 
furniture. К 

Ditto, goodwill j js 

Loss on gross trading from April ist, 1900, to March 8rd, 1908 is 777 4 

2,829 8 


£32,786 19 


4,961 16 


E. Rosenberg, written ott as per agreement, drawing account. 


At Warrington County Court on April 2nd an application was made 
to Judge Bowen Rowlands, K.C., for a compulsory winding-up order 
in respect of the Warrington and District Electric Light and Power 
Co., Ltd. The petitioning creditors were Messrs. Berry & Co., of 
Manchester, to whom the company owed £240 4s. 7d. 
creditors supported the application, which was granted. 

At Liverpoo! County Court on April 3rd a petition was presented 
for the winding up of the Van Hinden Electrival Co., Ltd., of 
London. The company was formed in 1898, with a nominal capital 
of £1,000 in £1 shares. The amount paid up was £607. It was 
alleged that the company was insolvent and unable to pay its debts, 
and that, in the interests of the creditors, it should be wound up. 
Judge Shand made the order asked for. 
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Dissolution.—Messrs. M. & A. White (White Bros., 
electricians, of Sunderland) have dissolved partnership. Mr. Alfred 
White attends to debts. 


The Witton Works of the G. E. C.—It has not taken 
long for the new engineering works of the General Electric Co., 
Ltd., at Witton, to secure a large quantity of important orders. 
The company has already secured many orders from over the sea, 
in addition to large orders for various industries in this country. 
The G.E.C. have recently received orders for generators to be direct 
coupled to the following engines :— 

Belliss § Morcom.—Three engines, 120 в.н.р. each, for Pretoria 
workshops. One engine, 250 в.н.р., for Bir Joseph Causton's works. 
Four engines, 580 в.н.р. each, for New Kleinfontein Mines. All 
are for coupling to C. C. generators. 

Allen, Son $ Co.—One 700-B. H. . engine for Bedford Corporation. 
One 200-в.н.р. engine for Borneo. Both for coupling to single-phase 
alternators. 

Robey d. Co. —One 23-B. H. P. and one 10-в.н.р, engine for coupling 
to C.C. generators. 

Reavell $ Co.—One 260-2. H.P. engine for Horsham, i to 
C.C. generator. 

The following electrical plant is also in band at Witton : — 

For the Westminster Electric Supply Corporation.—Four motor- 
generators, each consisting of one 700-н.р. three-pbase induction 
motor, 6,000 volts, 46 cycles, coupled to a 400-Kw. С.С. generator. 

To Admiralty Specification.—12 35-в.н.р. С.О. motors, and four 
15-в.н р. C. C. motors. 

For India.—62 motors of various sizes. 

Two 250-Kw. three-phase generators, and motors aggregating 500 
B.H.P., for a colliery near Birmingham. 

One 150-xw. three-phase generator, and motors aggregating 160 
B.H.P., for a colliery near Newcastle. 

Two 200-в.н.р. three-phase motors for coupling to fans, for a 
colliery near Sheffield. 

One 80-xw. C.C. generator and motors, aggregating 200 R. H. . э 
for New Zealand. 

In addition to the above, upwards of 200 motors and generators 
of various sizes and types are going through the shops. 


Nernst Lamps. — We have received from The 
Electrical Co., Ltd., a pamphlet containing a reprint of a report on 
the Nernst lamp, which it is asserted confirms the claims which 
have been made as to its durability, &c. The tests were made by 
Mr. E. E. Hoadley, borough electrical engineer, Maidstone. On 
January 22nd, at 1 p.m., three seta of quarter-ampere B type Nernst 
lamps were set to work on a 230-volt circuit. The results were as 
follows :— | 


\ 


І. II. 
. Still burning after 971 hours. 1. Burnt out after 801 hours. 


1 

2. Burnt out after 961 hours. 2. Still burning after 971 hours. 
8. Btill burning &fter 791 hours. 8. Burnt out after 490 hours. : 
4. ”„ ” ” 4. » LL 574 99 

5. * » » 5. » 5 118 „ 

6. Burnt out after 168 hours. 9. 


' _ 0 { U 
Average life so far, 886 hours. Average life 575 hours. 
III. 


^ Burnt out after 539 hours. 


os » 807 » 


3. LE » 


A Burnt out after 754 hours, 


880 
6. Still burning after 9n hours. 
Average life 652 hours. 

The results are certainly an improvement on the averages of 305— 
450 hours given by Mr. Hammond and Mr. Stottner at the Institution 
of Electrical Engineers on February 26th last. We note, however, 
that in the matter of uniform life—a great consideration in street 
lighting—the results are still not all that could be desired. 


Water Softener and Feed Water Heater.—We have 
received from Messrs. Arthur Koppel, of 27, Clement's Lane, 
London, a pamphlet descriptive of a new apparatus for the above 
purpose which this firm i ade tting on the English market. 'These 
softeners have been supplied, among others, to Messrs. Brown, 
Boveri & Co, the Union Electricity Co., Helios Electricity Co., 
Cologne Machine Works Co., Durr & Co., Cologne. The apparatus 
consists of a mixing and settling chamber (either cylindrical or 
rectangular in shape); mounted on this are the soda and lime solu- 
tion tanks, above them being a small chamber containing an inge- 
nious device operated by the incoming water, which automatically 
elevates from the lower chambers, portions of the lime and soda 
solutions, the rate at which these solutions are added varying with 
the rate of inflow of water. The apparatus is provided with a feed 
water heater operated by exhaust steam, and the water is further 
heated toa temperature of 175° F. in the mixing chamber, where 
the diffusion of the solutions is aided by means of a small live 
steam jet. An advantage claimed for the softener is the large 
filtering surface available, and also that the filters are removable 
without stopping work. The use of water softeners is being in- 
creasingly appreciated by a large section of engineers and owners 
who are compelled to use indifferent water, frequently in water-tube 
boilers and for many other trade purposes. 


Trade Announcements.—Mr. P. Adler, electrical engi- 
neer, East London (Cape Colony), has disposed of his business to 
Messrs. A. C. Maytham & Co., and will in future devote himself 
entirely to the management of his King William’s Town business. 

The offices of the African Trans-Continental Telegraph Co., Ltd., 
have now been removed to 2, London Wall Buildings, E. C. 

The Phoenix Dynamo Manufacturing Co., of Bradford, who 
recently purchased the works, business, patents, &c., of the late 
firm of Rosling & Fynn, bave now removed from their Joseph Street 
works to their new works, and request that all inquiries, corre- 
spondence, &c., may be addressed to them at Thornbury Works, 
Bradford. They have already found it necessary to extend the 
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premises at Thornbury, which they are equipping with modern 


macbinery, designed to further increase the company's output, and 
to enable them to give quicker deliveries of their specialities in 
whioh they have been so successful in the past few years. 

Mr. Val. A. Fynn has opened offices at Royal Arcade Chambers, 
Manningham Lane, Bradford, where he will carry on business 
under the style of Fynn & Co.,“ making a speciality of supplying 
complete and accurate working drawings, together with the fullest 
electrical data and all necessary diagrams for the construction of 
electrical machinery and apparatus of every description, for con- 
tinuous or alternating currents, either single or polyphase. Mr. 
Fynn's practical connection with leading electrical manufacturing 
concerns, both in England and abroad, ex:ends over the last 12 
years. He will make a speciality of combination designs, such as 
motors coupled to tools, reduction gears, lifts, cranes, printing, 
dyeing and other machinery. Mr. Fynn's experience with poly- 
phase plant avd high tension power transmission has been extensive. 

The N.S. Electric Storage Batterv Co., Ltd., has removed its 
works from Greenwich to Horton Kirby, Kent, where all communi- 
cations should be addressed. 


The Electric Lighting Boards, Ltd. — In the 
Chancery Division on Monday, Mr. Justice Kekewich had before 
hini the case of Brounger v. The Electric Lighting Boards, Ltd., on 
a motion for judgment. Mr. Waggett said this was a debenture 
holder's action. The plaintiff was the holder of debentures given 
to secure an advance. His Lordship made the usual order ina 
debenture holder's action, and directed the customary inquiries and 
accounts. 


Oliver Are Lamps. — Messers. Oliver & Co., of Woolwich, 
have introduced з special open ty pe arc lamp which renders itself 
particularly applicable for the lighting of comparatively un- 
important thoroughfares by employing a considerably lower current 
than is usual. A contract for the supply of nearly 400 5-ampere 
arc lamps has recently been placed with the firm by the Bristol 
Corporation. Е 

Catalogues and Lists.—A small catalogue of electrical 
machinery (No. 3) has been issued by Mr. T. W. BROADBENT, of 
Victoria Electrical Works, Huddersfield. The manufactory bas 
recently been largely extended to meet increased business. The 
В.Н. generators from 1 to 120 gw., and motors of 1 to 150 HP. are 
well shown, and prices are given in table form. 

A good list of W.E. fan motors for 1903 has been brougbt out by 
the WESTERN ELECTRIC Co. Desk, bracket and ceiling fan motors, 
both for direct and alternating-current circuits are.very clearly illus- 
trated by general and sectional views, Particulars are given of 
speed, voltage, dimensions, code worde, and prices in every case. 
Accessories aud parte are dealt with toward the end of the book, 
where, also, the code words are alphabetically arranged. 

‘Tne SOCIETE ALSACIENNE DE CoNeTRUOTIONS MECANIQUES USINE 
DE BarronT, of Paris and Lyon, bas sent us an illustrated. list, 
showing its dynamos and motor$ with vertical axis for coupling 
to steam turbines.  . | 

The DIRNMATINR Co., LTD., of 95, Neate Street, Camberwell, S. E., 

is circulating а new price list of Dermatine. Some interesting 
introductory comments on india-rubber and gutta-percha lead up 
to Dermatine, which is claimed to possess most of the valuable 
characteristics of the best gutta-percha, and to be at the same time 
better able to stand extremes of heat and cold, and to be superior to 
rubber where flexibility without elasticity is adesideratum. A map 
is given showing the districts throughout the world where raw 
rubber is collected. Ргісев and particulars of Dermatine machine 
belting, also pump vulver, packing rings, tubing aud many other 
things made of this material, are set out in this catalogue. 

Messrs. Ernest Scott & Mouxtain, LTD, of Newcastle-on- 
Tyne, have sent us a batch of new price lists, which they have just 
issued from the press. These deal respectively with two-pole 
dynamos and motore, foui-polo ditto, multi-polar ditto; vertical 
enclosed high-speed engines with and without generators coupled 
thereto; horizontal engines and crankshaft generators; three- 
crauk compound engines and generators; double-cylinder, bigh- 
pressure high-speed engines. Other leaflets deal with field rheo- 
stats, also l: quid and automatic starting switches. The lists are all 
excellently got up and well illustrated. 

А new catalogue has just been published by the Енорев ELEC- 

. TBICAL ManvuFACTUBING Co, of 70 & 71, Bishopsgate Street, B.C. 
(and Bradford), giving full illustrated particulars and prices of their 
R.E. type motors and generators, of which we gave a description in 
our issue of March 20th. The R.E. type has been adopted for 
direct-current motors, dynamos and back-geared motors from 4 to 
40 H.P., and from 1 to 24 kw at various speeds. 

The Lyre Co., Ltp, of Harrison Street, Gray's Inn Road, W. C., 
has sent us & copy of its latest catalogue, particularising the Lyle- 
Dossier file system for filing correspondence, catalogues, cuttings, &c., 
alphabetically, numerically and geographically. Thesystem is very 
fully described and illustrated. 

An abridged catalogue has been placed before us by MESSRS. J. C. 
LYELL & Co, of 55, Victoria Street, Westminster. It gives a few 
details respecting maby different lines of manufacture. Electric 
lamps and accessories for wiring, the Hercules" storage battery, 
the “Hythe” automaton pumps, tbe Hythe electric motor-car, 
roller bearings and steam fittings are all brietly referred to. 

The Dynamic Gas Power Co, Lro., of 27, Clements Lane, 
E C., has sent us а circular ebowing a 50-н.р. Stockport gas engine 
worked by their dynamic gas producer at tbe Fulham Steel 
Works, S. W. 

A list showing the Franklin patent ventilating frame and cover 
has reached us from Messrs. RowLAND Carr & Co. 

An illustrated price list of fuse boxes of different types has been 
published by Messrs. Ernest F. Moy, Ltd., of Camden Town. 


ELECTRIC LIGHT. AND POWER NOTES. 


Ashford (Kent).— The Empire Electric Light and 
Power Co., of Romford, has offered to lease the prov. order of the 
U.D.C., to pay a reasonable sum towards the expense of obtain- 
ing the order, and to consent to the Council purchasing the under- 
taking at stated intervals at a valuation as a going corcern. The 
matter is being considered by a Committee. The Council recently 
decided to abandon the E.L. scheme. 


Belfast.—Work in connection with the Queen's Island 
electric light and power plant for Messrs. Harland & Wolff's ship- 
yard is proceeding rapidly. The excavations and piling—the latter 
costing some 4£10,000—is completed. The total cost of those 
works will exceed £100,000. 


Berwick.—Permission was given to the Electric Supply 
Co., now preparing to introduce the electric light into the town, to 
lay their cables in the streets and roadways within the schedule. 
It was remitted to the Lighting Committee to prepare a compara- 
tive statement showing the cost of lighting the town by gas and 
electricity with a view to adopting the latter method. 


Bexley.—The Foot’s Cray U.D.C. had offered to accept 
an annval supply оќ electricity at a charge for the first 20,000 units 
of 4d. per unit, at 2d. per unit for the next 80,000 units, 
and 1:85d. per unit thereafter, but after the report of the engineers, 
the clerk was instructed to write that it was impossible to reduce 
the charges proposed by the Bexley authority without risk of loss ; 
the rates as follows would at the most only allow a small margin of 
profit—44d. up to 20,000 unite, and 2d. thereafter. 


Brighten.—4A L. G. B. inquiry was held on Friday into 
the application of the T.C. for a loan of £1,500, to enable the 
voltage in certain parts of the borough to be changed from 230 to 
460. The electrical engineer (Mr. Christie) in supporting the 
application, said that if the alteration was not made it would cost 
£5,000 or £6,000 to run two new feeders through the district. The 
ouly opporition was on the ground that the cost should be met out 
of the current expenses of the undertaking, and not by a loan. 

Brighton Board of Guardians has decided to instal the electric 
light in the Elm Grove Workhouse. 


Darlington.—At the meeting of the T.C. on April 2nd, 
it was stated that & profit of between £300 and £400 had been made 
during the year on the electricity works. 

The T.C. has offered to supply energy to large works for power 
purposes at 14d. per unit up to 1, 250 units per quarter, and at 12d. 
for more than that quantity. 


Dumfries.—The T.C. has had under consideration and 
favourably commented on the following offer by the National 
Electric Wiring Co., Ltd., for lighting the burgh :— 

1. The Council to borrow the capital required for carrying out 
any scheme agreed upon. 

2. The company to carry out the scheme to the specification of 
the Council's engineer, or to prepare a scheme to be approved by 
the Council's engineer, and to carry out all work in connection 
therewith under estimate. 

3. The undertaking to be run by the company in the Courcil’s 
name, the company providing for, and guaranteeing, the payment 
towards sinking fund and interest, taking all profits when earned, 
with thie proviso, that should the profits after providing for sinking 
fund and interest for the first 10 years work out at over 3 per cent. 
per annum on tbe capital expenditure, any excees profits would be 
refunded to the Council. i4 

4. Tbe Council to have the option of taking over the undertaking 
upon the expiry of 10 years, 12 months’ notice of their intention to 
do £o to be given, and if that option be not exercised then the 
undertaking to be taken over by the Council upon the expiry of 20 
years. The profits on the undertaking for the last 10 years, after 
providing for sinking fund and iuterest and the 3 per cent. per 
annum to the company, to be divided equally betweeu the Council 
and the company. 

5. The price to be charged for energy not to exceed — 

Private lighting—On the flat rate system 6d. per Board of 
Trade unit. 

On the maximum demand system 7d. per Board of Trade 
unit for the first hour, and 3d. per unit for all energy 
consumed afterwards. 

Power—3d. per Board of Trade unit for the first hour, and 14d. 
per unit for all energy contumed afterwarde. 

Street and public buildings lighting —24d. per Board of Trade 
unit. 


Eastbourne.— It is proposed to apply to the L. G. B. 
for a loan of £10,000 to clear the present deficiency on the E. L. 
works apd to provide working capital for extensions. 


Falk irk.— A conference has been Leld, at which Mr. 
Harris, of the firm of Bramwell & Harris, electrical engineers, 
London, explained the proposed scheme of the Scottish Central 
Electric Power Order, for the purpose of supplying electricity, 
chietly for power purposes, in the counties of Stirling-hire, 
Linlithgowshire and Cleckmannonshire. The matter was under 
consideration at a meeting of the Falkirk E.L. Committee; it was 
decided to defer action till a copy of the order had been received. 
There is a probability of the order being jointly opposed by 
Falkirk, Stirling and Alloa, with the view to safeguarding their 
interests. 
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Farnworth (Lanes.).—O wing to the successful result 
of the first year's work of the Electricity Department, it has 
been decided to reduce the price of energy for traction purposes 
to 1d. per unit. 


Germany.—A municipal central electric lighting station 
is to be established in the town of Olpe. 


Hull.—A L. G. B. inquiry has been held into the andis 


cation of the T.C. for a loan of £24,000 for E.L. purposes. The loan 
i8 required for the extension of the plant at the Dagger Lane sub- 
station and for new mains. 


Halifax.—The T.C. is applying for borrowing powers 
to the extent of £20,000 for extensions to plant, &c. Among the 
items are: Motors, £6,000; switchboards, £200; boilers, £1,100; 
mains, £10,200. 


Kent.—The Kent Electric Power Syndicate, Ltd., has 
obtained a provisional order in respect of the towns of Deal, Sand- 
wich and Walmer, and is expecting to obtain other such orders in 
various districts. 


Kirkealdy.—The Kirkcaldy District Council of the 
Fifeshire County Council has resolved to oppose the Bill proposed 
to be promoted by the Fife Electric Power Co. 


Leeds.—The T.C. intends to apply to the Local Govern- 
ment Board for sanction to borrow £220,000 for electric lighting 
and power purposes. The Council also approved the acceptance by 
the L. Committee of. tenders amounting to £5,131 for works at the 
power station already approved. 


Leigh.—The В. of T. has formally notified the U.D.C. 


of the revocation of the electric lighting prov. order. 


London.—W EsrurNsTER.— Тһе City Council has agreed 
to a proposal by the Westminster Electric Supply Corporation that 
November 30tb, 1902, be fixed as an average date from which the 
rebate of 4 per cent. per annum on all lampe should commence. 

IsLINGTON.—It bas been decided to ask the L. C. C. to sanction the 
borrowing of £4,175 for the purpose of providing 25 30-kw. trans- 
formers, with switch-boxes, &c., whicb are required for the purpose 
of meeting the demands of new consumers. 

MARYLEBONE.—It bas been resolved that the Electricity Supply 
Committee be allowed to take counsel’s opinion on the right of the 
L.C.C. to sanction the proposed loan, and that if the L.C.C. with- 
holds its sanction, the said Committee be empowered to take the 
necessary steps to appeal to the L.G.B., ог to obtain the sanction of 
Parliament. 

HAckRRT.— The E. L. Committee, having considered the question 
of the supply of power on the day load to manufacturers, &c , in 
the borough, has resolved that an agreement be entered into with 
the Rhodes Electrical and Manufacturing Co. for the supply and 
fixing of motors on consumers’ premises at schedule rates on the 
hire-purchase system; the agreement to be for a period (f seven 
years, with the option of the Council to determine at the cnd of the 
third or fifth years. 


Ludlow.—The T.C. has decided to engage an expert to 


advise them on the electric lighting question. 


Herton.— As the result of an interview, the D. of T. has 
decided to embody in the prov. order being applied for by 
Wimbledon U D.C. an express provision that the Croydon R. D. G. 
or the local authority for Merton for the time beiug shall be entitled 
at any time, on giving reasonable notice, to the trausfer of so much 
of Wimbledon’s undertaking as will be in Merton on terms to be 
arranged, or failing that, on terms provided by the Electric Lightirg 
Acts. 


Peterborough.— The T. C. is about to apply to the 
L.G B for a further loan of £5,000 for extensions to the plant at 
their electricity generating “ation, necessitated by the rapidly 
increasing demand. There will be a deficit of £121 on this year's 
working, but a handsome surplus is anticipated next year. The 
following estimate for new plant was sauctioned :—4A generating 
set, £2,271; steam piping, £160; condenser and water pipes, 
£380; condenser pump and motor, £180; street arc lamps, £1,400. 


Reigate.—The T.C. has applied to the L.G.B. for a 


loan of £8,165, for extensions to the electricity works and for the 
constraction of an artesian well. 


St. Annes.— The financial year ending March 31st, 
1903, shows a surplus of £150, on the electrical undertaking. The 
average cost of production was 1 82d. per unit, against 2:39d. during 
the previous year. 


Shrewsbury.— The Shropshire, Worcestershire and East 
Denbighshire Electric Power Co. having agreed to insert a clause 
by which the company would not, without the consent of the 
Shrewsbury Corporation, lay cable or supply energy in bulk 
within or to be used within the borough of Shrewsbury. It has 
been decided not to oppose the Bill. 


Sleaford.— The L. G. B. has declined to grant a further 
loan of £2,000 for the extensions of the electric lighting installation 
until a public inquiry had been held. The expenditure had far 
exceeded the estimate of the committee. 


Spain.—aA central electric power station has lately been 
completed at Ameraun, energy being transmitted to Tolosa, a dis- 
tance of 74 miles, for lighting and power purposes. Water- power 
is utilised, the plant comprising two 600-n.P. turbines, each coupled 
to а 480-K u. three-phese alternator, running at a epeed of 100 rero- 
lations per minute. 


Staffordshire, — The South Staffordshire Mines 
Drainage Commissioners decided last week that the £68,000 
remaining of the loan sanctioned by Parliament 10 years ago should 
now'be expended iu clearing the Tipton mines of water. Steam, 
Mond gas, and electricity are to be used to drive the surface and 
underground pumps which will be laid down. 


Stoke-on-Trent.—The R.D.C. has decided to obtain 
information as to the cost of obtaining a prov. order for electric 
lighting. | 

Sweden.—A central electric lighting station is about to 
be established in the town of Oxelosund. 


Tunbridge Wells.—The T.C. bas adopted a minimum 


charge of 58. per в.н.р. per quarter for energy supplied to motors. 


Dorchester.—The T.C. on April 2nd decided to engage 
a borough electrical engineer at a salary not exceeding £120 per 
annum, to carry out the electric light installation in the borough. 


Winnipeg, Canada.—The City Council is considering 
the offer the Great Falls Power Co., who want the city to take 
3,000 H.P. per annum for five or ten years guaranteed. It is pro- 
posed to charge $50 per horse-power per annum, which ів said to 
be much cheaper than the present rates, 


Yeovil.—The B. of T. has granted the T.C. a prov. order 
for electric lighting within the borough. 


ELECTRIC TRACTION NOTES. 


— ——À — 


Alexandria. — The уур ап Gazelle states about 30 
electric ears have now arrived at Alexandria for the Ramleh 
Railway Co., and four double-deck cars are now en route. The 
entire number of 54 cars will be there before the middle of April. 
Mr. Albanese, who bas been staying at Alexandria as representative 
of the Electric Car Co., of London, which furnished these cars, has 
left for England. These are said to be the first electric cars 
imported into Egypt by a British frm. Every bit of them is of 
British make and design. 


Birmingham. — The Tramways Committee last week 
cont idered an alternative offer from tbe B. E. T. Co., but considered 
it unacceptable, and adjourned further consideration until this 
wcek. 


Bradford.— On April 1st further reductions in tram 
fares came into force in Bradford, оге of the most notable effecta 
of which is, that any passenger travelling from the centre of Brad- 
ford to Leeds before 8 o'clock in the morning can do so for a fare 
cf 2d. A statement which has been issued re the tram traffic for 
the year ending March 3186 shows that the miles run were 
3,920,488, and that the receipts were £169,043 13s. 6d., amounting 
to 10 33d. per mile run. The re-eiptes for the week ending March 
29th last were £3,308, as against £1,996 for the corresponding week 
of last year. 


Brighton.—The Chairman of the Tramway Committee 
saya that already the sum of £3,951 5s. 11d., which was borrowed 
last March to make up for the deficiency of the first four months’ 
working, has been paid back to the rates, besides which there is 
а surplus over, so that the tramway system is more than paying 
its own way. 


Cape Colony.— Developments at the South-Western end 
of the Colony include schemes for the provision of electric tram- 
ways and power for the Paarl and for Somerset West, including a 
line from the latter point to tbe Strand, a favourite seaside resort 
under the Hottentote Holland. 


Chester.—The electric tramway service was oo 
on Monday last. It takes the place of the old horse-trams. 


Colchester.—The T.C. has applied to the B. of T. for a 
loan of £61,164 for tramway purposes. 


Elland.— The U.D.C. bas decided to ask the Halifax T.C. 


to transfer to it the powers obtained by the Corporation for con- 
structing electric tramways in the Elland District, and to release 
Ellaud from its obligations under the Act of 1900, obtained by the 
Corporation. The U.D.C. has already interviewed the B. E. T. Co. 
with a view to electric trams being provided and current obtained 
from the Council's works, thus creating a day load. 


Gillingham.—The Lords Commissioners of the 
Admiralty (through the civil engineer at Chatham Dockyard) have 
approached the Gillingham District Council (Chatham) asking for the 
sanction of the Council to the construction of a tramway, in order 
to counect the new Royal Naval Hospital with the Dockyard. The 
matter has been referred to the Survey Committee. 


Glasgow.—4A special committee of the Corporation 
Tramways advises the T.C. to accept an offer by the General Acci- 
dent Assurance Corporation, Ltd, for renewals of the accident 
insurance forthe year ending May ‘31st, 1904, as fellows :—(a) The 
cumpany to grant a policy covering all claims for accidents to 
persons, or damage to the property of third parties, caused by the 
һотвев and vehicles belonging to the tramway department, or caused 
by any defect in th= plant and permarent way of the department, as 
also all claims for personal injuries to thied parties arising in or 
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about the buildings belonging to the department, the limit for any 
one accident to be £2,500, and the indemuity for the year to be 
£25,000; the premiam for this insurance to be £15,000, with the 
proviso that if the car-mileage for the year exceeds 15 millions, an 
additional premium of 1s. per 100 car-miles is to ba paid by the 
department ; and (b) the company also to grant a policy insuring 
the department against claims under the Employers’ Liability Act, 
the Workmen's Compensation Act, and at common law, at a pre- 
mium calculated at the rate of 68. per cent. on the wages. 


Johannesburg.—The East Rand correspondent of the 
African, World writes:—'' It is understood that Percy Girouard and 
Mr. T. R. Price are considering an important change in respect to 
the East and West Rand railway services—notbing less than the 
running of all passenger trains by electricity. It is stated that the 
line is admirable suited to the purpose, and, seeing that coal can be 
obtained at very low price at the pit's mouth immediately alongside 
the line, the cost of power should be small. The generating station 
would naturally be at the colliery. If eleetric trains are adopted, 
it is probable that the present trains of seven or eight carriages 
running every hour will be changed into short electric trains with 
an half-hour or 20 minutes' service." 


King's Norton.—At a meeting of the U.D.C. on April 
2nd it was decided to lease the Pershore Road tramway extension 
to the Birmingham Electric Traction Co. 


| Kirkcaldy.—In his report Prof. Kennedy advises the 


Committee to allow the work of tramways extension to proceed 


under existing contracts, as if it were put out again the total loss 


in time could not well be less than three months, and it was not 
likely that any substantially lower price would be got, as the accepted 
tenders were the lowest in the original competition. The estimated 
capital cost of the single line extended route Prof. Kennedy gives 
as £28,489, with an additional £4,000 for plant in the generating 
station. Should the line up Whyte's Causeway be doubled, which 
he considered really desirable, the extra cost would be about 
£1,800, and if the rest of the line be doubled, the further 
additional cost would be about £7,000. The estimated annual 
expenditure on the new route was giyen at £6,693, and the 
income £7,446, giving a balance profit of £753, taking the receipts 
at 9d. per car-mile, the receipts not having yet fallen below 11d. 
per car-mile. 


Liverpool.— During the recent race week the Liverpool 
tramways carried 2,054,644 passengers. The receipts were £10,114 
against £9,515 last year. Оа the Grand National day 45 extra cars 
меге put on, and the number of passengers carried on the Walton, 
Aintree and Fazakerley routes was 92,910 compared with an 
ordinary day’s traffic of 36,200 passengers. The emergency calls for 
the three months of the year have numbered only 129 compared 
with 304 in the corresponding period of last year. 


Luton.—The borough engineer recently made a brief геро: t 
to the Tramways Committee on the cost of a tramway system. He 
has been asked to elaborate his report for circulation among the 
Council. The electrical engineer bas also recently prepared a report, 
and this, too, is being printed. 


Manchester.—The chairman of the Corporation Tram- 
ways Committee (Councillor Boyle) made, at the last meeting of 
the City Council, a gratifying statement with regard to the city 
tramway undertaking. On April 1st the Committee practically 
completed the introduction of electric traction upon the tramway 
routes within the city. It was only 18 months since the first elec- 
tric car was run in Manchester. Having accomplished so much, 
Mr. Boyle said, they were going into fresh fields, and within a 
week cars would be running to the Stretford terminus, and also to 
the Chorlton Road terminus. Other roads were in process of equip- 
ment,including the cross route from Hyde Road vid Kirkmanshulme 
Lane, Stockport Road, Dickenson Road and Oxford Street to 
Brooks's Bar. The route from Cheetham Hill by way of Queen's 
Road to the Harpurhey district would also be equipped so soon as 
some local street improvements now in progress admitted of it. A 
tramway would a'so be carried along Butler Street and Bradford 
Road to Philips Bank, with a return line to the city down Bradford 
Road and Union Street. Further extensions would be from 
Withington to Northenden, and from Brooks’s Bar to Chorlton. 
The Committee were also under obligations to Denton to run to 
Haughton Green, and with Audenshaw to run to Guide Bridge. 
Through communication to Ashton-under-Lyne would follow, and 
also, it was hoped, with Oldham. Ia addition to these schemes, the 
Tramway Committee had considered the desirability of securing a 
through tramway route from Manchester to Altrincham. A cross 
connection between Northenden and Barton Bridge and the Eccles 
system was also desired. This would bring Manchester cars in 
touch with the Salford system, at its furthest extremity of the city. 
As a rule, Mr. Boyle added, local authorities preferred that any 
tramways passing through their districts should be worked by Man- 
chester, but as the outer districts were less populous than those 
immediately adjacent to the city, the Corporation could not afford 
to give them the same terms. 


Mersey Railway.—Early on Friday morning the Board 
of Trade inspection of the new electrical equipment of the Mersey 
ltailway was made. A train of five cars was run between the 
stations, aud a close examination of the signalling arrangements 
was made. The B. of T. were represented by Major Druitt, and 
with him were Mr. R. Bowman Smith, traffic manaver of the rail- 
way, and representatives of the Westinghouse Co. The service will 
probably be formally opened in about a fortnight. Trial trips have 
зеп run regularly on the line in the early hours of the morning for 
_ome wecks past. 


Oldbary.—The U.D.C. has consented to the application 
of the Birmingham and Midland Tramways Co. for an extension of 
time for a further year for the completion of the electrical equip- 
ment of the tramways. 


Oldham.— The T.C. has passed a resolution calling upon 
the borough surveyor to resign his position. The borough surveyor 
has had charge of the electrical tramway undertaking in the town so 
far as laying the lines and track are concerned, and the action of the 
T.C. is in consequence of a report of a special committee appointed 
to inquire into the manner in which the undertaking has been 
managed. On the agenda for the same meeting was a resolution 
instructing the town clerk to apply to the L.G.B. for eanction to 
the borrowing of £104,533 to cover the extra expenditure incurred 
by the Corporation on the construction of the tramwaye, &c., bat 


the chairman of the Tramways Committee withdrew it for tbe 


present. 


Redcar.—The I. D.C. has asked the Imperial Tramways 
Co. to extend the electric tramway from Grangetown to Redcar. 


Ripon.—The Light Railway Commissioners on April 
2nd decided to submit an order to the Board of Trade for the con- 
struction, by the Power and Traction Co., of an electric tramway 
between Ripon station and the city, and on to Btudley village. Tne 
scheme received support from the City and Rural District Councila. 


Sale.—The election of members for the U.D.C. was 
fought entirely on the question of the contract of the B.E.T. Озе 
of the old members just retained his seat, whilst the second was 
defeated by a large majority. The feeling in the town is strongly 
in favour of annulling the contract if possible. 


Salford. — Two new tramway routes connecting this 
borongh with outlying districts to the West and North were opened 
last Friday. The first was to Swinton and Pendlebury; and the 
second to Whitefield through Prestwich. The districts served by 
these lines have large working-class populations, engaged chiefiy 
in coal mining and cotton spinning. Oa each route the opening 
was made a matter of some ceremony, in which the authorities of 
the Borough, and of the several Urban Councils interested, t ok 
part. Decorated cars were run. 


South Laneashire.—The Haydock—Hindley section of 


the South Lancashire tramways was inspected by Major Druitt, on 
Thursday of last week, and has since been opened for traffic. 


Stoke-on-Trent.—The B.E.T. Co. has informed the 
R.D.C., who desired the extension of the electric tramways through 
the Bucknall district and the lighting of the district by electricity, 
that the directors do not think it desirable to promote further 
extensions of their system until the construction of those extensions 
which had been already authorised had been completed. They were 
also at present unable to make any statement with regard to the 
supply of current for lighting. 


Tokyo, Japan.—A Sydney paper prints a Tokyo dis- 
patch dated January 23rd stating that Sir Malcolm M'Eacharn, of 
Messrs. M’Ilwraith, M’Eacharn & Co., of London and Melbourne, 
had, actirg on behalf of a British Syndicate, almost concluded an 
arrangement with the electric street railway of Tokyo, in virtue of 
the British syndicate was to supply the Japanese company with the 
capital it very badly needed. 


Wallasey.—The U.D.C. is applying for power to borrow 
£24,500 on tramways account. Of this sum, 46, 000 will be for 
additioual cars at £580 each, and £7,000 will be on account of 
money spent on previous work. The Council have decided to 
increase the salary of Major R. R. Greene, tramways manager, by 
£100. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.— The contractors for the street 
work, Messrs. Henley's Telegraph Co., are pushing on witb laying 
the cable ducts, the Exchange buildings are nearly finished, and the 
Committee have notified all departments of the Corporation 
that the municipal system will be officially opened on November let 
(Sunday), and in consequence, notices have been served on the 
National Telephone Co. terminating the various agreements ог 
October 31st. 


Hull Telephones,—On Thureday last week the T.C. 
considered the tenders for establishing a municipal telephone ser- 
vice. Ап influential body of leading merchants had petitioned the 
Council to delay further steps until a ratepayers’ meeting had bee: 
held to consider the proposal. A resolution that consideration of 
the minates should be deferred was defeated by a majority of ore 
vote. Alderman Crook then moved an amendment to the effect 
that, if the National Telephone Co. would agree to give a new ra'e 
of £7 to cover 1,500 calls per annum and to maintain such rate £^ 
long as the Corporation refrained from competition, the Corpor: - 
tion would permit the underground wires of the company to remain. 
The amendment was ultimately defeated by 30 votes to 19, and tle 
minutes were adopted. Alderman Crook gave notice to move that 
the resolution should be rescinded. 


London Telephones,—-Last week Mr. Austen Chamberlain 
stated that the expenditure on the London telephone service to 
February 28th, amounted to £1,067,000. Seven exchanges had bein 
opened since March 1st, 1901, and 8,719 tclephoncs were now in а: ; 
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alternator, working at 15 cycles per second, and coupled to a 
Francis turbine built by Messrs. Ganz & Co., of Buda-Pesth. 
There is space in the station for a fourth set, which will be 
of 3,000-kw. ouputt. Each set carries its own exciter, and ів 
controlled by & powerful hydraulic relay system brought into 
action by the governor. The generators are of the revolving 
field type, running at 150 revolutions per minute. The 
switchboard was also made by Messrs, Schuckert, of Nurem- 
berg, and is a very handsome structure. 

Much interest was taken in the lightning arresters on the 
extra high-pressure lines, consisting of three jets of water 
from earthed nozzles projected upwards into umprella-shaped 
basins connected with the transmission lines. These put a 
permanent earth on the line, but owing to the high resist- 
ance of the jets, which are } in. in diameter, and about 10 in. 
long, only about 3 Kw. із lost in this way, while the pro- 
tection against lightning is perfect. After inspecting the 
power station, the party returned to the railway and 
journeyed to Varenna. Here the engineers of the line were 
bidden farewell, and the visitors embarked on the steamer to 
return to Como, enjoying en route a highly-appreciated cup 
of tea. Dinner at the various hotels completed the day, 
save for a walk through the town to view the illuminations 
which had been prepared in honour of the visitors. 

On Sunday the 5th inst., after morning in the Plinius 
Grand Hotel, the President and most of the members of the 
party, drove to the tomb of Volta to lay a wreath on the 
tomb, and to offer a memorial shield, presented by the 
students of the Institution. An account of the proceedings 
at the tomb must be deferred to a later issue. 


(To be continued.) 


NOTES. 


ғ 


The American Electro-Chemical Society.—The third 


general meeting of this Society is to be held in New York City on 
April 16tb, 17th and 18th. The following are mentioned in the 
programme of matters coming up for consideration :— 


' Constant Voltage and Constant Current Separations,” by Wilder D. 
Bancrott, Ph.D. Р 

©“ Experimental Study of Some Electrode Effects," by H. T. Barnes, Ph.D, 

„The Electrolysis of Water," by J. W. Richards, Ph. D., and W. S. Landis. 

„% Experiments with Metallic Diaphragms,” by Wilder D. Bancroft, Ph.D. 
The Protective Action of Zinc Chloride on Metallic Iron," by C. J. Reed. 
Быр ne Materials: A Field for Chemists,’’ by M. Von Recklinghausen, 

"A Historical Review of the Storage Battery.“ With illustrations. By 
H. B. Coho. 

„The Use of Pyroxyline in Electric Storage Batteries," by Elmer A. Sperry. 
on Concentration Changes in the Electrolysis of Brine,” by W. H. Walker, 

"The Influence of Some Impurities in Salt upon the Yield of Soda by the 
Amalgam Process," by J. W. Walker, Ph.D. 

„The Corrosion of Metals by E:ectrolysis," by А. A. Knudson. 

“ Modern Electrolytic Copper Refining,“ by Titus Ulke, M.S. 

T on tbe Composition of Electro-Plating Solutions," by N. 8. Keith, 
P ae Formation of Nitric Acid Under Electric Influences,” by C. W. Volney, 

„Note on Electrical Endosmose," by Wilder D. Bancroft, Ph.D. 

t Ions and Electrons,” by Louis А. Parsons, Ph.D. 
© “ Uniformity in Electro-Chemical Equivalents,” by Carl Hering. 

* Electromotive Force of Alloys," by W. D. Bancroft. Ph.D. 

“Electrolytic Production of Metailic Compounds," by C. F. Burgess, E. E., 
and Carl Hambuechen. Ph.D. 

“The Electro-Deposition of Metals upon a Rotating Cathode,” by J. G. 
Zimmerman. 

On Friday evening, 17th inst., the Socicty will be the guests of the American 
Institute of Electrical Engineers, at which the progranime is as follows :— 

1, Introduction: President Scott. 

2. Radium and Other Radio-Active Substances, and Certain Phos. 
phorescent and Fluorescent Substances. The Properties and Applications 
of Selenium. The Treatment of Disease by Ultra-Violet Rays." By Win. J. 
Hammer. 

“ Electrolytic Conduction Without Flectrodes,“ by A. B. Marvin. 

A New Type of Electrolytic Cell," by P. G. Salom. 

“ Potentials of Zinc in Aqueous Solutions,“ by Н. E. Patten and W. R. Mott. 

Notes on Electrolytic Deposition of Nickel," by Woolsey McA. Johnson. 

“ What is the Capacity of Molecules for Electric Charge in Electrolysis? ° by 
Alfred H. Cowles. 

Exhibit of Aluminium Corrosion, by J. A, Steinmetz. 

Exhibit of New Apparatus, by A. Eimer. 


America’s Shortcomings.—Mr. Geo. N. Barnes, who 
was one of 23 trades unionists taken to the United States by Mr. 
Alfred Mosley, has given us his impressions of the things he saw 
there in the pages of Cassier's Magazine. The American patent law he 
considers good, apparently because it is cheap, an American 
patent costing £7 only; but we believe it costs just as much or 
more to uphold a patent there as here, and the value of a patent 
anywhere seems only to be the owner's ability and long pocket to 
fight. Mr. Barnes is also full of admiration for the natural resources 
of America, which he seems to compare in his mind with those of 
Great Britain, and not with those of the whole of Europe, which 


would indicate a keener sense of proportion. Coming to social 
matters and manufacturing, however, what strikes bim particularly 
is the low standard of both. Thecontraptions of the boodler and 
company promoter, the slovenly towns, and the monopolies and 
their works strike him as they strike everyone with a sense of the dis- 
comfort of things. American industry appears to be given over to 
the production of quantity. Quality, finish, durability, all these are 
not merely not first, they count nowhere, until shoddiness has 
become extolled as a virtue and the premature scrap heap is made 
the point of aim. Hence the stunted, narrow views and 
the degradation of the American worker to narrow рові- 
tions, where more broadly trained aliens too frequently 
act as foremen and snperintendents. The so-called gang bosses 
controlling gangs of specialists are denounced as sweaters. Here 
they are called sweaters, and Americans notice our use of the term, 
and are freely condemnatory of the sweated labour of Europe, and 
so on, But the American sweater is a scorpion compared with 
European whip, and his little finger is thicker than the loins of the 
European; but he is not a sweater—he isa gang boss—which Mr. 
Barnes thinks points a distinction with little difference save in 
favour of the sweater. The American worker is described as a 
grubber of dyspeptic complexion who has got beyond the British 
habit of taking bis pleasures sadly, for he takes them not at all. 
Throughout everything want of finish and lack of durability mark 
the country. Our critic eompares Blackwall Tunnel with the dirty, 
dingy, leaky holes of Chicago, and he does not even give credit for the 
social equality so loudly boasted, seeing only a certain free-and-easy 
style between bosses and workmen, but nothing that points to any 
social equality. He does not even admire the rowdy bloodthirstiness 
of the American strike, and avers an absence of fellow feeling 
everywhere. Certain it is that of Americans who come over 
to Europe there is very little of the live and let live spirit 
apparent. The American rarely speaks enthusiastically of 
what he is going to make for his shareholders; it is almost always 
of how he is going to smash the other fellow into perdition, only he 
uses a four-letter word as the destination. Generally, Mr. Barnes 
regards the Americans as neurotic and unhealthy, and liable in the 
effort to lick creation to get themselves prematurely used up in the 
process. Altogether Mr. Barnes does not draw a nice picture, but 
we think it possibly somewhat overdrawn. There is so much of a 
basis of truth in it all that one cannot pick out any particular 
boles. But Mr. Barnes was only over on a short visit, and in these 
flying visits one sees the very worst of America, the hurry, the race 
for dollars, and all the horrible faults of Europe doubly intensified. 
There is another side of American life, to enter which the casual 
visitor hardly finds time or opportunity, and, perhaps, after all, 
Americans will discover that there is a better end to life than 
becoming a bloated millionaire. When they find this out, they 
have the means to hand to render more difficult the gigantic 
monopolies which make for millionaires. One sometimes thinks 
that much of the hurry of America may after all be merely 
illusory, and that there is not much real difference in the end. 


Boiler Horse-Power.—We are constantly coming into 
contact with the term boiler horse-power. Originally the horse- 
power жаз а horse-power plus about 50 per cent, to prevent all 
possible cavilling as to what a steam engine would do. Steam 
pressures were very low; an engine would run at fall power with 
a hole in the boiler. Thus the safety valve could be removed, and 
the engine would run. One of our friends has run an engine for 
half an hour after the fusible plug had melted out and the fires had 
been drawn. The damper was shut, and the hot brickwork helped 
to generate steam, until so much air was in time drawn in at the 
plug-hole that the vacuum was too much impoverished to run the 
loaded engine. In this case the engine was an old-fashioned beam 
engine of 30 nominal horse: power, and being much underloaded, a 
breath of steam sufficed to produce a vacuum. The nominal horse- 
power was simply Watts figure of 33,000 foot-pounds per minute, 
as determined by him, being 50 per cent. in excess of the rate ot 
work of a London drayhorse. Very quickly the nominal power of 
an engine became less than the indicated power, for steam pressures 
rose, and engine speeds increased. The nominal horse-power was 
supposed to be rated on so many square inches of piston ares, 
and a speed of 220 ft. per minute. As engineers, we all seen. 
to be too anxious to find new units. With & hundred years of 
experience behind us we try to give new values to the horse-power: 
as a unit. We are all right as regards an engine, for we can rate it 
at во many brake horse-power with a certain pressure. But when 
we try to fix the size of a boiler in horse-power, we are measuriny 
land areas with a pint pot. There is no suitability of measure. A 
boiler horse-power is now often measured as its capacity t^: 
evaporate, во many times about 30 lbs. of water. Would it 
not be better to adhere to the unit of evaporation of 1 h. 
of water from and at 212° F. This is a detiuito unit which is 
fully recognised. The so-called boiler horse-power is merely ғо 
many of the pound units evaporation. The boiler horse-power mu:t 
be converted iuto actual horse-power for every class of engine, and 
merely introduces a confusion. It is simply a new kind of nominal 
horse-power. The disappearance of this as regards engines һал 
often been hailed with joy. Why resuscitate the confusion ? It s 
easy enough to say a 12,000-unit boiler and takes as few figures or 
lettera as to say a 400-H.P. boiler, while, at the same time, it. 
expresses a definite capacity to evaporate a given weight of water 
per hour from and at 212° F. Why should any weight of steam 
produced represent a horse-power? Some engines use less thei 
10 lbs. of steam, others probably use 100 lbs. per horse-powei- 
hour. There is no uniformity of steam consumpticn by an 
engine that enables us to employ the conventional boiler 
horse-power to any better advantage than the old nomiual horsu- 
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The Engineering Standards Committee.—The Board of 
Trade laid the request of this Committee for a grant in aid of the 
funds before the Lords Commissioners of His Majesty’s Treasury, 
aud urged in support there f that the work bei: р carried out by the 
Committ e was of the greatest importance and one that might well 
be encouraged by the State. In response, the Treatury have 
expressed their willingness to include 1n the Board of Trade Vote 
for 1903.4 а sum of £3,000 as a contribution to the funds of the 
Committee for that year only, on the understanding that they are 
not thereby pledged to continue the grant in later years. After the 
sum bas been voted by Parliament for the purposes of the Com- 
mittee, the actual expenditure under the vote will have to be 
authorised by the Board of Trade on the recommendation of a Com- 
mittee to be specially appointed for the purpose by the Institution 
of Civil Engineers, and on this Committee there will be one er- H o 
representative of the Board of Trade. In conveying to the Engi- 
neering Standards Committee the decision come to by the Treasury 
asto thé grant to be made, the Board of Trade state that they 
regard the work undertaken by the Committee, including as it does 
tbe preparation of staudard specifications for engineering works, 
and of standard sections of rolled iron and steel, together with the 
standardisation of parts of locomotives and electrical appliances, as 
tending to reduce both the cost of production and the time occupied 
in completion, and as being of the highest value to the country at 
large. 

The Committee placed the Board of Trade's letter before the 
Council of the Iostitution of Civil Engineers, with the result that 
that body is prepared on behalf of the Institution to deal with the 
question of making recommendations as to the expenditure under 
the vote in accordance with the Board’s terms. The Committee in 
auestion will consist of the following:—The President of the 
Iustitution of Civil Engineers; the Senior Vice-President; Mr. 
James Mansergh, F.R.S, Past President; Sir John Wolfe Barry, 
K. C. B., Past President; Sir William Preece, К C B., Past President; 
Sir Benjamin Baker, K. C. B., Past President; Sir Douglas Fox, Past 
President; Mr. Archibald Denny, M Inst. C. E.; with a representative 
of the Board of Trade. Tbe Standards Committee express their 
appreciation of the Government's desire to assist the trade of the 
country by placing at their disposal not only financial support, but 
also tbe valuable services of representatives of the various Govern- 
ment departments. The Committee also expresses the hope that 
when the present vote ів exhausted the Government will favourably 
consider the desirability of further assistance, as they attach very 
high importance to the necessity of organising a permanent body 
which shall keep in touch with the ecientific and practical develop- 
ment of the trades concerned, and be prepared to revise the 
standards by addition or deletion, and to modify the methods of 
testing ав necessity may arise. 


The LE.E. Students and the Building Fund.—The 
Students’ Section of the Institution of Electrical Engineers, as a 
result of its recent effort, bas been able to hand over to the 
Institetion Building Fund the sum of £79 10s. 6d., and a number of 
the students have agreed to make small annual subscriptions to the 
fund. This ie avery creditable showing, and is worthy of praise. 
It shows clearly that the younger members are ready to express in 
а practical manner tbeir appreciation of the great benefita which 
they obtain from the Institution. The movement has been most 
enthusiastically worked, and the Students' Committee may well be 
pleased with what has been accomplished. 


German Competition in South Africa.— One of the 
directors of the Allgemeine Electricitüt^ Gesellschaft is now on his 
way to South Africa (says the Rand Daily Mail), where he will 
represent the concern and arrange for contracta which will be 
executed in England. The firm intends to make an effort to 
capture as much as possible of the South African trade, and it 
undoubtedly has some working underrtanding with the new 
amalgamation of Siemens, Halske & Schuckert. 


Will.—The wil of the late Mr. Sidney Howe Short, 
electrical engineer, of 4, Whitehall Court, S.W., has been proved at 
£18,821. 


‚ London Omnibuses.— The London General Omnibus 
Co. has received the first of its experimental motor omnibuses. It 
has come from the Fischer Motor Vehicle Co, of Hoboken, U. S.A., 
and was ordered in Juue last year to specifications prepared by 
the London General Co. The Westminster Gazette says that it is 
fitted with a petrol motor driving a dynamo, and motors are geared 
to the rear wheels. 


Appointments Vacant, — There are a number of 
vacancies for experienced telephone men in the Cape Colony 
service ; an electrical engineer at £150 is wanted for Mexborough 
electric lighting and dust destructor station ; mains superintendent 
for Electricity Department at South Shields (4150 - 4200); traffic 
superintendent for Oldham tramways (£130); chief assistant elec- 
trical engineer for Ashton-under-Ly ne (4150). See our advertisement 
pages to-day. 


British Electric Street Tramways, Ltd.—Mr. Justice 
Buckley sitting for the disposal of companies’ business in the High 
Court of Justice on Tuer day, had before bim a petition by A. J. Paine, 
for the winding- up of tbe British Electric Street Tramways, Ltd. 
Mr. Buckmaster, K C., who appeared for the petitioner, stated that 
there bad been a considerable amount of evidence filed, and it was 
desired to file further evidence. In the circumstances he asked 
that the petition should be allowed to stand over till the first day 
in next term. His Lordship assented. 
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Radiant Radium.—Wonderful are the properties of 
radium! A leader writer in “the Queen, the lady's newspaper," 
has made the discovery that а rich mau would be able, by putting a 
block of radium in his tir-place, to warm his rooms in winter without 
the aid of the cheerful, but du«t-1iffu:sing coal. Our re ders are 
aware tbat radium is continually giving off heat, and is itself 
invariably warmer than the surrounding substances by 9 7? F., but 
fancy heating one's room with the temperature at freezing point 
inside, and the chunk of radium only 27 warmer! Bat, as the 
writer triumphantly exclaims: —' The mind, опса freed from the 
trammels of hitherto accepted scientific dogma, fairly revels in the 
рор opened up by the magic powers of radium." Во say all 
of us s 


Personal, — Mr. George Whale has been appointed chief 
mechanical engineer to the London and North-Western Railway, in 
place of Mr. F. W. Webb, who has resigned after 32 years' service 
with the company. 


The Telescriptor Syndicate.—In the House of Com- 
mons on the 7th inst., Mr. Hayes Fisher made a personal statement 
resigning his position as Secretary of the Treasury in consequence 
of the remarks of Mr. Justice Buckley, to which we referred in our 
last issue. Mr. Fisher's statement was received with general 
sympathy, in which we join. We cannot but express our 
regret that his connection with the company should have 
rendered it necessary for him to sacrifice his position, though we 
cannot think that the close of his political career (as he expresses 
it) is necessarily involved. Mr. Hayes Fisher has gained experi- 
ence, his constituents will recognise that the course which he has 
pursued is the right course, and even the House ot Commons is not 
unmoved at a feeling recital of the steps taken to remove any doubt 
of the honour and integrity of one of its members. Mr. Justice 
Buckley intimated that his Court was not a Court of Conscience." 
Mr. Hayes Fisher holds that Mr. Justice Buckley's views of what 
should be done approach a counsel of perfection." Even so, it is 
well for Mr. Fisher to fall in with those views, and we should hope 
that in the not very distant future he would be re-instated in his 
political career. He has made amends for his omissions, and he 
has suffered from his friends. His recompense will doubtless come. 


National Electrical Contractors’ Association.—A 
meeting of the Northern Section was held at the Metropole Hotel, 
Leeds, last Saturday, when members were present from London, 
Liverpool, Manchester, Blackburn, Ashton-under-Lyne, Leeds, 
Bradford, Dewsbury, Hudderstield, Stockton, Sunderland, New- 
castle and other towns. It was reported that the various sections 
of the Association are doing good work. Many matters of general 
interest to the members were discussed, including registration of 
workmen and the standardisation of wiring rules and specitications, 
and it was reported that since January last an increase of 20 per cent. 
in the membership has taken place. 


Newport Tramways.— The first section of these electric 
tram ways, also the new power station, were to be officially opened 
yesterday (Thursdav). The luncheon did not take place owing to 
the death of the Mayor. 


THE CENTRAL STATION ENGINEER. 


Ms. WILLIAM SUTCLIFFE, of Lytham, has been appointed engineer- 
in-charge at the Paisley Corporation Electricity Works, in place of 
Mr. A. M. Mulliner, who has obtained the appointment as chief 
assistant at Leamington. The applications received numbered 41. 

Mr. J. E. EDMUNDSON, who has been assistant engineer to the 
Urban Electric Supply Co. at Glossop station, has been promoted to 
be resident engineer to Messrs. Edmundson’s Electricity Corpora- 
tion at Scarborough during the construction of the tramways there. 

The Portsmouth Electric Lighting Committee has appointed Mr. 
Hiscock, of South Shields, as superintendent of mains. 

Salford T.C. has increased the salary of Mr. E. H. L. Dickson, 
mains superintendent, from £200 to £240 per annum, on his under- 
taking to remain in the service of the Corporation for a year from 
June lst, 1903. 

Mr. W. A. VIGNOLES, borough electrical engineer at Grimsby, 
has undertaken to remain in the service of tke T.C. for three yeare. 

Mr. T. V. Parsons has resigned the post of assistant electrical 
engineer at the Salford Corporation Electricity Works. 

Mr. 8. Ромвковр, who has been engaged with the Brechin 
Electric Light Co. since they commenced operations in Brechin, 
was on the 3rd inst. present d with a purse of sovereigns as a token 
of goodwill on his leaving the place. 

A Smoking Concert, organised by the staff of the Manchester 
Corporation Electricity Works, was held on Monday night at the 
Clarence Hotel, when Mr. UTTLEY, the senior shift engineer, who 
is about to sever his connection with tha Corporation to take up a 
responsible appointment under the Rhodesian Government, was 
presented with a handsome gold watch, suitably engraved, as a 
token of the esteem in which he is held by the werks staff generally. 
The chair was occupied by Mr. Pearce, the deputy chief engineer; 
the chairman, Councillor HowanrH, and several other members 
of the committee were also present. 
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NEW COMPANIES REGISTERED. 


Private Wire and Telephone Installation Co.. Ltd. 


(16,888).— This company was registered with a capital of £3,000 in £1 shares, to 
adopt agreements (a) with the Consolidated Telephone Construction and Manu- 
facturing Co., Ltd., and (^) with J. J. L. Newland, and to manufacture, oon- 
struct, maintain, lay down, carry out, instal and deal in articles, apparatus and 
inventions in connection with the production or use of electricity, е- pecially in 
respect of electric power for telephones, telegraphs, lighting, fire alarms and 
other means of communication. The first subscribers (each with one share) 
are :—J, J. L. Newland, 5, Palmer Street, Westminster, engineer: О. J. R. 
Stubbs, 22.-3, Laurence Pountney Lane, E.C., solicitor; J. Lena, 132, Queen 
Victoria Street, P.. C., ironfounder: Н. С. Lassaw, 7, Bermondsey Btreet, S. E.. 
Managing director British Challenge Glave Co., Ltd.: H. F. Turner, Eaton 
Lodge, Buckingham Road, Hampton, clerk; F. 0. Mills, 23, Woodland Road, 
Upper Norwood, clerk ; and E. R. Nickson. 5, Palmer Street, Westminster, 
electrical engineer. No initial publie issue. The number of directors is not to 
de less than two nor more than three; the first are J. J. L. Newland, and 
one other, to be appointed by the subscribers; qualification, £500 shares; 
remuneration (except managing director) one euinca each per board meeting 
attended. Registered office, 5, Palmer Street, Westminster, S. W. 


Electric Conversion Syndicate, Ltd. (76,877).— This com- 


pany was registered on March 30th, with a capital of £100 in £1 shares, to 
carry on the business of company promoters, financiers, concessionnaires, con- 
tractors, railway and tramway constructors and owners, manufacturers of 
rolling stock, stõek and share dealers, und: rwrirerg, guarantors, &c. The first 
subscribers (each with one share) are:—A. Silver,! 26, кудет Street, St. James's, 
S.W „gentleman; Н. S. Watkins, jun., 34, The Grove, Hammersmith, engineer ; 
F. B. Fuller, 1, Leadenhall Street. Е.С „ secretary; J. Fervice, 10, Constantine 
Road, Hampstea 1, N.W., clerk; E. A. Wheatley, 17, Secretan нова, Camberwell, 
8.E., clerk ; J. Cassidy, 73, Turner's Buildings, Westminster, 8. W. ‚ clerk: and 
J. McLachlan, 1, Queen Victoria Street, F.. C., solicitor. No initial public issue. 
Tne number of directors is not to be more than five; the subscribers are to 
appoint the first. 


Procter & Cottrill, Ltd. (76.882).—This company was registered 


on March: 30th, with a capital of £1,C00 in £1 shares, to carry on the business of 
electric lixht contractors, electricians, suppliers of electricity for light, beat, 
motive power and other purposes, manufacturers of and dealers in dynamos and 
electgical apparatus, ác. ‘the first subscribers (euch. with one share) are: 
F. EL. Procter, 19, Part Street, Southport, electrical engineer: J. J. Brickhill, 
10, Minshull Street, Manchester, cotton merchant, &c.: F. Booth, Sunny Bank, 
St. Anne--on-the-sSea, medical practitioner; W. Hanchett, 39, Blackfviars 
Street, Manctester, solicitor; Mrs. M. Booth, Sunny Bank, St. Annes-on-the- 
Sea: Mrs. С. Brickhill, Hawkesbury, St. Annes- -on-the- Sea: and Miss M. M. 
Cottrill, Ashworth House. Chapel-en-le-Frith. No initial public issue. Regis- 
tered without articles of association. 


Scottish Central Electrice Power Co., Ltd. (5,316).—This 


company was registered in Edinburgh on April 2nd, with a capital of £30,000 in 
£10 shares, to supply, produce, store and sell electrical energ y, power and clec- 
tricity for public and private lighting, traction, power, heating, chemical, trade, 
manufacturing and other purposes to which electric power may he applicable, 
in the counties of Clackmannan, Stirling, Dumbarton and Linlithgow and else- 
where. The first subscribers (each with one share) are :- D. Kussell, Inchdairnie, 
Fife, shipowner ; A. Nimmo, BHediourne House, Blackridge, Linlithgow, coal- 
master; H. Hood, Rosewell, Midlothian, colliery owner; J. Gowan, 83, 
Charlotte Square, Edinburgh, chartered accountant; J. Walker, 25, Frederick 
Street, Edinburgh, chartered accountant ; Н. Cadell. Grange, Boness, J. P.; and 
M. Picklowe, Edinburgh, engineer. The number of directors is not to be less 
than four nor more than nine; to be afterwards appointed. Remuneration as 
fixed by the company. Registered office, 25, Frederick Street, Edinburgh. 


Industrial Storage Battery Syndicate, Ltd. (76 944).—This 
company was registered on April 3rd, with а capital of £100,000 in £1 shares, to 
acquire British Patent No. 9, 187 of 1901], relating to improvements in electrical 
accumulators, to adopt an agreement with C. P. Elieson and V. de Bobinsky, 
to acquire any other patents or invent'ons connected with the generation, 
&ccumulation, distribution, supply or employment of electricity, whether for 
motive power, light, heat or other purpose, and to carry on the business of 
electricians, engineers, suppliers of electricity for any purposes, manufacturers 
of and dealers iu all kinds of elec;rical apparatus and appliances, &c. The first 
subscribers (each with one share) are:— J. H. Powell, 49, Woburn Place, W.C., 
clerk; ©. E. Howlett, 18, Wiggenhall Road, Watford, secretary, В. Н, 
Anderson, 64, Shepperton Road, N., clerk; E. Taylor, 51, Malvern Road, 
Leyton-tone, traveller; E. Brown, 164. Malyon’s Road, Ladywell, clerk: 
F. H. C. Wa ker, 55, Avondale Road, Peckham, SE. clerk; and J. B. Galley, 
18, Rotherhithe Street, 8. P.., clerk. No initial public sue. ‘She number of 
directors i4 not to be Jess than three nor more than seven; the first are C. P. 
Elieson and A. J. Foulding, and others to be appointed by the subscribers; 
qualitication, £100; remuneration £100 each per anniun and 10 per cent. ou the 
net profits remaining after payment of 10 per cent. dividend. — Kegi-tered 
office, 1, Corbet Court, Gracechurch Street, E. C. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


B. Bridgwater & Co., Ltd. (Constructional and Electrical 


Engineers, King's Cross) (76,522). 26,000 debentures, created by resolution of 
March 10:h and dated March 6th, 1903 (sic) charged on the company's under- 
taking and property, present and future, including uncalled capital, have been 
registered. No trustees. 


Northampton Electric Light and Power Co., Ltd. (28,640). 


— Issue on March 20th of £1,000 debentures, part of a series created June 8rd, 
1896, to secure not more than two-thirds of the paid: -up capital for the time 
being (paid up capital now 450, 000). Property charged: The company's under- 
taking and property, present and fnture, including uncalled capital. No 
trustees, Total amount previously issued of saine series: £26,700. 


ELECTRIC TRAMWAY ACCOUNTS. 


WE give this week analyses of the working 

Southampton expenses and a comparison of the undertakings 

and Aberdeen owned and worked by the Corporations of 

Corporation Southampton and Aberdeen. In both cases the 
Tramways. tranrways were acquired from private com- 
panies and transferred in 1898, since when they 

have been reconstructed for electrical overhead working. 

Energy is in both cases purchased from the respective electric 
lighting departments. The maximum gradients are: Southampton; 
1 in 25; Aberdeen, 1 in 21. Mr. H. F. Street is the electrical 
engineer and tramways manager for Southampton, and Mr. Moonie 
is the superintendent, with Mr. J. A. Bell as electrical engineer, to 
tbe Scottish undertaking. 


j 


General particulars. ' Southampton. Aberdeen. 
Period covered by returns -— 13 months. 12 months 
Date ending dies is .. March 31/1902 March 31/1902. 
length of route х $ 7 miles. 11 miles. 
Total length of track 7 2 19 miles. 
Average number of cars in use 37* 31* 
Car-miles run dus oe 1 854, 4577 794,841 
Electrical energy used  ... 723,480 units. 267,853 units. 
No. of units per electrical car-mile 96 '93 
Passengera carried per annum. 7,668,558 9,099,715 
Capital expenditure to date : £150,608 £223,768 
Traffic receipts ... iss 885 £43,986 £37,036 
Total receipts je Tn PA £45,169 £37,932 
Working expenses ... € ses £28,736 £26,577 
Gross profit be T ал £16,433 11,355 
Income per car-mile б i 12°69d. ‘Hove 10°65d. 
Elecl. 13°02d. 
Working expenses per car-mile ... , 8:07d. Horse 9 07d. 
Elecl 6:144. 
Interest, sinking fund and depre- 1:718 | Horses 1 58d. 
ciation per car-mile. ° _ Elecl 6 88d. 
Includes also 
amounts written 
off Parliamen- 
tary expenses 
| and amount 
Total expenses per car-mile ia 9784. , car'ied to re- 
Balance per car-mile А "e 2 91d. newal account. 
Average fare per pássenger TN 1:38d. | 98d. 
Price of energy per unit ... a 2d. | 1:84d. 
Revenue per mile ot route m £6,453 25 450 
Expenditure per mile of route £4,105 | 2,416 


* Includes both electric and horse traction. 

+ Out of the Southampton totals electric cars ran 753,697 miles, and carried 
7,949,195 passengers. In the case of Aberdeen electric cars ran 285,067 miles, 
and carried 4,965,908 passengers. 


The two systems have achieved very similar results. Southampton 
(with a proportion of 88 per cent. of electrical mileage) worked a 
higher total mileage, carried less passengers, and obtained a figure 
of 8:07d. per car mile for working expenses on its combined system, 
compared with Aberdeen's combined working costs of 7'60d. per 
car-mile, in which case electrical mileage equals 36 per cent. of the 
total. In the case cf Aberdeen, the individual figures for electric 
traction compare favourably with other towns using that system 
and confirm their traffic experiences, for, with rather over one-third 
of the total mileage, electric trams carried 54 per cent. of the total 
number of passengers. 


ANALYRIR OF WORKING EXPENSES, 


SOUTHAMPTON., Per car- 

Gross. mile. 

Wages of inspectors, drivers, conductors .. Ji as £8,071 227d. 

Electrical energy .. oe EM - " A 6,029 1:704. 

Horse keep and attendance. " "e es 88 га 2,991 Bad. 

Rent, rates and taxes be és 1,981 55d. 
Uniforms, punches, tickets, compensation, oil, сок 

water, &c. В 5% is А RRQ 27d. 

Lighting depots and centre poles T 68 19d. 
Repairs and maintenance of cars, omnibuses, permanent 

way, overhead equipment, buildings, &o. ix 6,509 1'88d. 
Management expenses— Including salaries, management 
of stock, insurance, printing, stationary and adver- 

tising ee T $e E oe se : 1,574 442d. 


Total working expenses .. .. 428, 785 8:01d. 


ABEBDEEN. 
Per mile. 
Gross. Horse. Electric. 
Traffic expenses, including salaries, wages, cloth- 
ing. cleaning cars and track, чокон T .. £8,874 2:904. 9:284. 


Electrical energy, salaries, &o. ee 2 2,743 — 1 28d. 

Horse keep and attendance .. 9,817 4:654. -- 

Repairs and maintenance of permanent way, cars, ; 
electrical equipment, buildings, &c. .. ea 2,549 "74а. ‘85d. 


General charges, salaries, office expenses, rates, 
taxes, insurance, stationary, ршн; е: 
tising апа sundries .. Md ad - 2,694 d. 784. 


Total working expenses .. .. £20,571 9:07d. 6:14d. 


In the case of Southampton, the gross profit of the year, £16,433, 
and the balance from the previous year, £3,021, made a sum of 
£19,454 for distribution, which provided for financial charges, 
depreciation, writing off capital account, and a sum of £5,000 
credited to the borough fund. | 

Aberdeen, with а gross profit of £11,355, provided for financial 
charges, writing off capital account, and depreciation. 


Prorit STATEMENT. 
Southampton. Aberdeen. 


Interest on loans.. ee EM ee ee ee £4,272 £6,112 
Sinking fund . 92 M" oe 56 1,501 1,201 
Credit of borough fund . jos P 5,000 — 

Amount written off capital account oe sd 5,805 734 
Depreciation and renewals fund  .. va HE 2,516 8,308 


Balance brought forward from last year .. .. —8,021 — 


Gross profit for the year .. . £16,438 £11,355 


. 
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ELECTRICITY SUPPLY ACCOUNTS. 


TuE progress made by the electrical depart- 


Sunderland ment of tke borough of Sunderland is of 
Corporation interest to those connected with municipal 
Electricity supply work, in that the department under 
Department. the direction of Mr. J. F. C. Snell, the elec- 


trical and tramways engineer, is laying itself 
out to provide for a big motive-power load among the numerous 
shipyards and works on the Wear, a factor which should greatly 
influenee its prosperity in the near future. 

During the year ending March, 1901, the department opened a 
new generating station in Hylton Road, in which some 2,000 н.р. 
was installed to commence with. There is also provided a direct 
coal supply line from a neighbouring colliery, and a fully-equipped 
modern repair shop. 

The progress of the undertaking during recent ‘years was as 
follows :— 


Year | | 
: 8-c.P. lamps | Мах. load Total kw. | Load 
за ООШ connected. in kw. | installed. | Units sold. factor. 
SEE NNI ES pui ENIM | 
1898 20,803 360 ' 520 270.352 8˙6 


472348 130 


1900 35,024 682 1,120 640,079 ' 107 
1901 50,092 1,114 1,3350 , 1,218,768 19:4 
1,640 3,280 9,375,557 | 160 


1899 | 25,617 414 696 
| 


1902 | 67,748 


— — M —Ó—— MÀ — — — TE — — — — — Ilem € dde ox 2 


GENERAL STATEMENT 


For the year ending March 31st— un 1901. 1902. 

Total capital js a sss £119,933 £197,282 
Number of units sold 1,218,768 2,375,557 
Equivalent number 8-c.P. lamps... 50,092 66,932 


Number of public lamps Т 928 — 150 


Maximum load in kw. 1,114 1,640 
Revenue Account :— 

Gross revenue РЯ M des £106,526. £206,578 

» expenditure... ida is 9,272 15,212 

„ profit... ies ub See 7,254 11,366 

Average price per unit ses 3°18d. 2:644. 


Oat of а total of 2,646,315 units generated, private consumers 
took 1,002,147 units, public lighting 140,500 units, traction 
1,232,910 unite, and the remainder comprise works and distribution 
losses. 

The prices charged are:—Private lighting, 5d. per unit for 
14 hours and 244. after, with discounts; power, 24d. per unit, with 
discounts; public arc lamps, £16 per annum. It will be noted that 
the works costs show a decrease of nearly zd. per unit supplied 
compared with the previous year. 


REVENUE STATEMENT. 


Gross. Per unit. 
Sale of energy for private lighting and traction 5 264 
T public ld 1,070 


Meter rentals s ci s 402 04 


£26,578 2°68 


WORKING EXPENSES. 


1902. 1902. 1901. 

Я Gross. Per unit. Perunit. Increase. 
Coal te ee ne 5 7,194 73а. 82d. — 09d. 
n waste, water 699 07d. 08d. — 01d. 

} 1: ii 
and distribution and attend.“ 2,336 -lgd. 28d. — 09d. 
мы public amps ; 
aintenanc . . D 
plant, а сег, i «с. h 1,212 12d. 15d. — 03d. 
Works and distribution costs £11,441 111d. 133d. — 22d. 
Rent, rates and taxes 1.470 15d. 14d. ‘Old. 
Management and general ex- | | 
Clerical мат printing 2801 27d. 350. ~ 088. 
8tationery, law i insurance, &c. {| 
Total works cost 415,212 1534. 182d. — 29d. 
PROFIT STATEMENT. 
1901. 1902. 
Irtterest on loans £2,974 44,685 
Sinking fund 3,023 4,743 
Surplus on year's working 1,257 1,938 
Gross profit £7,254 £11,366 


With a year's profit balance of £11,366, after providing for 
financial charges, which are on the asceading scale, owing to the 
recent large extensions, there remains a surplus of £1,938, as com- 
pared with £1,257 in the previous year. 


[d 


STOCES AND SHARES. 


Tuesday Evening. 

Wrru tbe expectation of cheaper money after the holidays, there 
has come a better tone over the general markets, and Consols have 
taken their fair share in improvement. It is thought possible that 
after Easter we may see that reduction in tbe Bank rate which has 
been so long anticipated, and as the supply of floating capital 
appears to increase every day, there is at least some justification 
for the suggestion, although no doubt the wish is father to the 
thought in Capel Court quarters. It ів а very moot point whether 
any general activity will be developed after Easter, but with hope 
springing eternal in the Stock Exchange breast, all the investment 
markets show signs of recovery. 

Of course the hardening movement has not had so much effect 
upon Electric Supply securities as it might have done had not this 
section been enjoying remarkable steadiness during the past three 
months in a time whens gilt-edge securities were anything but in 
demand. The tone of the Supply department continues good 
enough to satisfy even the cravings of a jobber, who loves to see 
his market in popular favour. Edmundsons Preference, although 
showing no recordable change, are better than they look from the 
official price, and the same remark applies to Westminsters and 
Charing Cross shares. The orders which are coming in display a 
widening tone, purchases being made in greater bulk than is usually 
the case, and it may be taken for granted that while prices are not 
likely to move sensationally, their trend will continue to advance 
with the easing of the money market and the loosening of the 
public purse strings that is likely to follow therefrom. 

Telegraph stocks and shares remain under the lugubrious appre- 
hension of Marconi, and incidentally it may be remarked that the 
shares of the Marconi concern hover in the neighbourhood of 21. 
This price is cum the rights which may accrue to holders of the old 
shares in respect of subscription for the new, although at the 
moment it is not decided at what price the latter shall be offered. 
While the nominal price of Marconis із 22—3 the market can 
scarcely be called a good one, showing that the directors will be 
well advised not to put too high a price upon their new shares if 
they want them to be taken up with any avidity. 

Natnprally enough, it is the Anglo-American stocks which have to 
suffer most from Wireless effects, imaginary though they be. 
The fall this week, however, is comparatively slight, nor does the 
Eastern group display much variation. Eastern Extension 
“China” shares аге down 4, thus keeping well under the value 
which they should bear in relation to Eastern Telegraph stock. 
The Trust varieties are about the same, and the market on the 
whole is quiet, if somewhat suspicious. National Telephone stocks 
exhibit much more spring, and the Deferred continues in request. 

The opening of the Hampton Court extension of the London 
United Tramways Co. had no effect upon the price of the Preference 
shares or the Debenture stock, which remain at 114 and 107 
respectively. London Strect Tramways are dealt in about 25s. 
British Electric Traction continue to be a good market, but the 
offer to convert more Brush shares into tractions has produced no 
change in the prices of either. 

City and South London Railway Ordinary stock braced up a 
trifle on the success of the company with regard to its Eustoni ex- 


tention. Otherwise, Electric Railway stocks are practically 
unaltered, although here also the tone is better in sympathy with 
the hardening of the home railway market generally. It is 
suggested that the City Co. may require more money in order to 
construct its line to Euston, bat nothing yet has been said 
officially. 

With regard to new-comers, the most interesting is the County 
of London Brush 4j per cent. Debenture stock, on which a premium 
of 1—2 per cent. is already established. At the issue price of 103 the 
stock looks cheap enough, as compared with several others of a 
similar class standing on higher levels. A batch of fresh suppliants 
for money is expected after the holidays. 


Indo-European Telegraph CO.— The directors recom- 
mend a dividend for the six months ended December 31st, 1902, of 
17s. 6d. per share, mak:ng with the interim dividend already paid, 
6 per cent., and a bonus of 20a. per share, both free of income-tax, 
in all 10 per cent. for the year. 


British Electric Traction Co.—The secretary of the 
British Electric Traction Co., Ltd., announces that his company has 
made a further offer of an exchange of shares with the Brush 
Electrical Eugineering Co., Ltd., at the rate of one ordinary share 
of the British Electric Traction for 12 ordinary shares of the 
Brush Co. 


Stock Exchange Notice.—The Committee has been 
asked to allow the following to be quoted in the Official List :— 
British Alaminium Co, Ltd.—10,000 “A” 6 per cent. cumulative 
preference shares of £10 eacb, fully paid. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


— . re rc — cere: 


gcn -- — 


[ 
І А Business done 


tock Closin Closin 
Present or Dividends for the last 1g ng ‚ week ended 
AMB uotations uotations ; 
Issue. | N Щщ жы three years. y eer Ist. 2 Tth. ee 
| в 
' | 
| 1900. | 1901. 1902. Highest Lowest 
67,100 | African Direct Telegraph, 4% Debs. ра is ..| 100 > © "E 97 —101 97 —101 СР is 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 o 10 PR ЕУ $a 34— 33 21— 34 zm m 
119,700: Do. do. % ee ee . ee 100 ee ee ee 70 — 80 70 — 80 oe ee 
788,940 Anglo-American Telegraph T és 82 Stock | Bj 61s. 60/6 49 — 52 49 — 52 49 
8,105,580 Do. do. do. 6 % Pref, ee ee es ee ee Stock 6 6 96 6 hs 91. gag 98 90 "i 92 p2 " 301 
8,105,580 Do. do. do. Deferred sd inl M Ea .. | Stock | 5s. 2s. 1/- 8i— 9 81— 91 8p; 8. 
44,000 | Chili Telephone, Nos. 1 to 44,000  .. 2: m Ке 25 8 5 Б 5% 4i— 4i 41— 44 
18,888,300$ | Commercial Cable . | $100 8 & 8 % г 160 —170 160 —170 
1,841,209 Do. do. Bterling 500 year 4 `% Deb. Btock Red. és .. | Stock г t T 89 — R9 — 92 xd 905 №: ' 
16,000 | Cuba Telegraph .. "v са. 44] 10 44% | 4% a Gi— 7 641— 7 
190 5: Do: NE ELIGL m sis Ys m - ‘ie 0 10 E x a 134 — 14 184 — 14 Р 
, rect Spanis е сегари Ces. шт D 5 4% | 4 4% 21— x = 
6,000 Do. о. 10 % Cum. Pref. ee ee ee ee 5 ee ee ee i 7 — 8 7 — 8 7 

‚60,7101 | Direct United States Cable 20 8196 8196 25 9 — 10 9 — 10 xd à 

92,8001 | Direct West India Cable, 80367 Reg. Deb., within Nos. 1 to 1, 200, Red. 100 Je "E T 99 —102 99 —102 ae de 
4,000,000 | Eastern Telegraph, Ord. А ЧУ, HA Stock | 7% 7 96 £; 119 —124 117 —122 121 117 
1,955,565 Do. 84 % Pref. Stock : ss So we]. 100 E E «s 81 — 87 81 — 87 85 841 
1,581,645 Do. 4% Mort. Deb. Stock Red. ds .. | Stock ny - ds 106 —109 106 —109 1061 106. 

800,000 | Eastern Extension, Australasia, and China Telegraph — .. .. 10 79, | 7% = 114— 123 101— 114 113 103 

820,000: Deb. Stock .. | Stock = T Vx 105 —106 105 —108 88 

800,000 | Eastern & South Atrican Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 x A is 99 —102 99 —102 a - 

129 5 ai be Te i do. 3 1% Reg. Mort. Debs; (Mauritius Bub.) 10 8,000 | - 10 six | ei ia p murs % a Net % id x 

, о е lcere and Trust ae ER > УБ i B2— Ys : 
180,042 p do. 6 "Pref. ee ee oe ee ee 10 ee ee ae 12 — 18 19 — 13 12} 1 
150,000 | Great Northern Telegraph, of Copenhagen 10 15% 15 € os 25 — 27 25 — 27 . 

66,8001 Halifax and Bermudas Cable, 43 % 1st Mort. Debe, within 1 } 100 me . МА 99 —102 90 —102 

'17,000 | Indo-European Telegraph e n s. | ев 10 % | 10% | 10% 37 — 41 87 — 41 

100,000? | London Platino-Brazilian Telegraph, 6 % Debs. e 0 .. | 100 ©» s. e 100 —104 . | 100 —i04 
72,680 | Montevideo Telephone, Ltd. Ord. Nos. 110 74, 6 0000 1 24% | 24% x E à 3 
86,492 Do. 5 96 Pref., Nos. 1 to 86,409 ee ee 1 ae ee as 1 1 

1,983,838 | National Telephone, Pref. Воск .. .. .. os ee ee | 100 5% | 5% | 6% 98 —100 98 —100 73 99 
1,966,667 Do. Def. Stock ЗР v vs is ud ..| 100 EN ja 44% 15 — 77 76 — 78 77 754 

15,000 Do. йо. 6% Cum. Ist Pref. .. .. .. .. 10 6 6 6% 13 — 14 18 — 14 z 

15,000 Do. do. 6 % Cum. 2nd Pref. " - 10 6 6 6% 12 — 18 12 — 13 on 

250,000 Do. do, 5% Non-oum. 8rd. Pret., 1 to 260,000 a> ss 5 5 6 5%, Dk— 58 rn oi 

2,000,0001 Do. do. 84 Deb. Stock Red. và .. | Btock | 84 84 84° 97 — 99 97 — 99 981 

600,000 | Do. do. Deb. Stock Red. so n]ax9 |4 4 4% | 102 —104 102 —104 їй 

171,504 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid ..  .. 1 6 6 x 1 Ja 

100,000! | Pacific and European Tel., 4 % Gane: pee 1 to 1,000 ws ..| 100 va M 97 —100 97 —100 i 
11,889 | Reuter's .. А 2 d i% i 8 5% 5 74 73 E 

8,308 Submarine Cables Frust ee ee ee ee ee ee Cert. . ee 105 —115 105 —115 

58,000 | United River Plate Telephone - vs b 7% 1 1% ne 5 — 653 58 

40,000 Do. do о. Cum. Pret. Nos. 1 to 40,000 ee b ee ee oe 4 —' 5 4 е 5} 4% 

179,9471 Do. do. б Debs. .. * .. | Stock 2s Vs aS 105 —108 105 —108 825 € 
15,609 | West African Telegraph, Shares  .. ass 10 T ws ro 8— 4 8— 4 s ds 
80,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 68,008 . . 9 ИА ka ss 0- i 0— 1 bs Pas 

150,000: Do. do. 4% Debs., 1 to 1,500 guar. by Bras. Bub. Tel. | 100 X ae v 96 — 99 96 — 99 $us v 

267,980 | Western Telegraph, Ltd., Nos. 1 to 907,090 eo. | 10 |7% 7 кч 11 — 12 11 — 12 xa] lig | il 
75,0001 Do. 0. 5 Debs. d series, 1906 МА Em ..| 100 "E z a 101 —104 101 —104 = ee 

pu те 2 Р 80: 15 Dons Stock Red. .. s vs s 100 ix s eg 96 — S 96 — 99 978 

es ia an anama elegrap ee ee en ee ee — T — 
84,563 Ро. до. до. 6* Cum. ist Pret. s ss 10 S% АЕ ics А 6 d- S "s 
4,069 Do. do. do. 6 Cum. 9nd Pref. ee 10 ee ee ee 4 — 5 4 — 5 ee ae 
80,0002 | Do. do. do. b Debs., Nos. 1 to 1, 800 ee 100 ee ee oe 99 —102 99 —102 ee ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 

20,000 | British Aluminium 7 95 Cum. Pref. te ds ae 10 - ee "T 8— 4 8— 4 85 s 
Do. do. 5%, Ist Mort. Deb. Btock Red. - s .. | Btock ds vs #5 75 — 80 75 — 80 Ps x; 

100,000 | British Electric Traction : 7 ER 10 9% 9 е 184— 14 184— 14 14 1313 

100,000 Do. 26. 6 % Cum. Pret. ee ee 10 ee ee ee 12 T 124 12 S 1? ni i2 

600,000! Do. 5 % Perpetual Debenture stock - .. | Btock Ss 2x з: 192 —125 ха! 123 —125 ха | 124 1231 

100,000 | British . and Helsby Cables Á ix 5 15% 109% | 10% 7 8 xd 8 — юха Tg | M 

100,000 Do. do. 6 % Cum. Pref. ze y. cs és js z — 64 51— (i 515 . 
50,000 Do. do. 4 % а Mort. Deb. Red.. S5 se ‘ex 100 ex xs ia 103 —107 108 —107 104 
50,000 риле Lindley & Co., se s vi : as £1 8 Nil 28 12/6 to 18/6 12/6 to 13/6 Р - 
50,000 Do. do. 6 cum. Pref. s vx xs "s £1 6 6 % s 16/6 to 17s. 16/6 to 17s. “> a 

106,781 Ба Electrical Engineering, Ord. 1 to 105,781. oe. cod 9 5 Nil Nil 1— 1 = ц 13 ly 

150,000 Do. Non-cum. 6% Pref... с. НЕ 9 6 8 96 6 96 là— 2 xd 14— 2 xd 1 we 

125,000! Do. do. 43 96 Perp. eb. Stock ae e Stock 0 ee 99 —102 99 —102 ee 

125,000: Do. 44 % Perp. 2nd peb: Stock Ps Stock xi 89 — 94 89 — 94 
85,000 Callender’ 8 Cable Construction shares : 5 Es 5 165 95 | 90 96 “+ 184— 144 13 — 14 p 13} 
40,000 Do. do. do. 5 % Cum. Pref. ee 5 ee oe ee 6 54— 6 е 
90,0002 Do. do. do. 43 % 1st Mort: Deb. Btock Red. .. | Btock Я Е i 108 —112 108 —112 xd f 

1,860,014 | Central London Railway, Ord. Stock Ё Е А Stock 4 4 T 104 —107 104 —107 106 
494,008 Do. do. 4 1% Pret. Stock ‘ PN se .. | Stock ee 4 4 108 —106 ‘| 103 —106 1041 1043 
404,998 Do. do. Def. do. ee е ee es ee Stock oe 4 4 % 106 —109 106 —109 

1,890,000 | City and South London Railway  .. 2d ss ss T .. | Stock | 1ł 2 8196 754— 764 74 — 76 15 74 

85,000 | Crompton & Co., Nos. 1 to 85,000 8 8 74 i 24— 24 21— 27 ә 

100,000! Do 6 Yat More, Reg, Debe, 1 to 900 of £100, and!) Е .. | 102 —106 102 —106 А 
99,261 | Edison & Swan United Elec. Light, А shares, £8 paid, 1 to 99, n 5" $ Nil si 0 — 0 — - oh 
17,189 Do. do. " A n shares, 01—017, ad b Nil ee 14— 14— ee oe 

844, 0287 Do. do. 4 96 Deb. Stock Red. 100 ee ee es 78 — 77 73 — 77 oe 

112,100 | Electric Construction, 1 to 112,100 .. x> 2 6% | 6% T 1 2 1 2 
81,890 Do a 7 Cum. Pref., 1 to 81,890 o гЬ 2 8 2 8 is 
82,6001 4% Perp. Ist Mort. Deb. Stock e Btock x ie 99 —102 100 —103 = 
25,000 68 Electro 99: (1 h b % | Cum. Pref. 2% si sx Vs 10 5% 5% 10 — 103 10 — 1 ; 

200,000 Do. a Wor ort. Deb. ee ees ee ee ee Stock ee ee x ee 99 —102 xd 99 —102 xd ae ee 
85,000 Henley’ 8 MW. т? . ‘Tetegraph orks, Ord. .. © : . "Р 5 20 2096 | 20 % 15 — 16 15 — 16 154 Sy 
85,000 Do. 4 Pref. e ee ees b 44 ee ee 5 — 54 5 — 54 ee oe 
30000 z in dius d oe i 4 он Deb. Stock a .. | Stock s "Et Lo He л 107 uer | 185 

, п ubber, Gu erc y elegrap or 10 10 0 T 1 184— 19 8 13 

gta 111 ро: бурый буй. do. 4 96 iat Mori. Deb. 100 E. P 18% uS 100 Eu = oe 

; verpoo er | Railway; rd. .. bs De $i 0 = ve ee 
10,000 |! Do. Prei. £10 padde  ..| 10 „ 104— 11 103 — 11 1 ae 

7,500 | Parker (Thomas), Lita, Ord., Nos. 1 to 7,500 es © M ae 10 ise 2s s 144— 154 144— 154 T vs 

87.850 | Telegraph Construction and Maintenance.. 12 174% | 2096 | 20 % 36 — 39 86 — 89 374 36 

150,000: Do. 4 % Deb. Bds., Nos. 1 to 1, 500 Red. 1909 | 100 EM is Xe 101 —104 101 —104 re 

640,000: | Waterloo & City Railway, Ord. Stock Ws s s А ..| 100 8 96 8 96 83% 97 —100 97 —100 

t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
s From I Bradford Share List. q From Manchester Share List. 


LATEST PROCURABLE QU OTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenanoe, nil to 6d. | Омаш бип, and Hyde Electric vto p ) Ord, 14—15. 
до, (810 pd.), 92104. 


ational Eleotrio Free Wiring, 2—2. 
Bank rate of discount 4 per cent. (October and. 1909). 


é 
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SHARE LIST ОР ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


usiness done 
Present Stock |  pividends for the Closing e 
; NAME. or Quotations Quotations 
ыш i Share. last three years. April lst. April 7th. April 7th, 1908. 
[^3 1900. 1901. 1902. | Highest. Lowest. 
100,000 | Blackheath &nd Greenwich Dist. Electric Light, Ord.. , s 1 ie. cU s ie — 1 4— 1 20 MN 
100,000 Do. 1st Deb. Stock, Prov. Certe. me 100 ag 118 —121 xd 118 —121 xd | . 
20,000 гоа ркан & Kensington Electric Light Sup., Ord., 1 to 90,000 .. 5 6% | 8% | 8% 1 1 101— 10: l0 | .. 
20,000 Do. do. 1% Cum. Pref... 5 M Ех 10 — 1 10 — 1 9% 55 
50,000 | Charing Cross and Strand Electricity Supply С id T 5 9% 109% |10% J — 9 — 9 e M 
70,000 Do. do. d Cum. Pref. 5 Ра к a 5, 44 2 
40,000 Ў do. “ City 5 з Cum. Pref.  .. 5 n » 4 bi 4 53 1 "t 
250,000 Do. do. 4% Deb. Stock x es a 100 $3 ИА 104 —106 104 —106 | . 
44,436 *Chelsea Electricity Supply, Ord. „ e Tia 5 53% | 4% | 4396 6 — 64 6 — 64xd G ee 
150,000: Do. % Deb. Stock Red. . Я ba .. | Stock br s Vs 109 —112 109 —112 | 104 
70,595 | City of London РД Lighting, Ord. 40, 001—110, 595 ET Ne 10 0% 52956 s —1 10 — 11 103 
40,000 Do. 95 Cum. Pref., 1 to 40,000 2 10 6% : 1 144 184 — 143 ài 
400,002 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid. a АР ae 122 —127 192 —127 1254 . 
300,000 Do. 44% 2nd Deb. Stock, Prov. Certa., all paid .. 100 is E ae 103 —106 10) —106 1054 P 
40,000 County o of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4 96 4 96 4% Hà— 94 xd 8 — 9 xd Ry ^ 
20,000 Do. do. do. 6 % Pref., 40,001—60,000. 10 6% E " 12 — 18 xd 12 — 18 xd | .. 
400,0001 Do. do. 4496 Deb. Btock, Prov. Certs. (all paid) Red 82 и 109 —112 109 —112 a 
50,000 | Edmundson's Electric Corporation, ow: Shares M sie 5 7 96 796 7 ef 612 e 
80,000 Bo: do. 96 Cum. Pref. .. e 2 ee 6 — xd 61—. 67 bya 18 
140,000 do. n Ist Mort. Deb. Stock Ví 100 n 107 —110 107 —110 oe 
21,000 Sein and Knightebridge Elect ке 5 12 % |10% [10% 10§— 114 103— 114 113 . 
90,000 Do. do. do. 4 5 Debenture Stock .. | Stock m ке £k 100 —108 100 —108 e 
110,000 | London Electric Supply Corporation, Limited, Ord. К 8 e EY ©з 23— 21 21 | . 
49,840 Do. do. do. Pref ee ee ee 5 6 6 . е . 
250,0001 Do. do. do. 4 96 1st Mort. Deb. Stock Red | Stock - - S 100 —108 100 —108 102 in 
100,000 | Metropolitan Electric Supply, 1 to 100,000 de, xx 10 6% | 64% | 7% 184— 193 174— 183 18783 Tis 
220. 0001 Do. do. Ist Mort. Deb. Stock za F A aM 108 —113 109 —114 . 
250,0001 D. do. a Mort. Deb. Stock Red .. ; Stock Vx 98 —101 98 —101 . 
10,852 | Notting Hill Electric Lightin ds X: Ss эз 10 7 6 6% 14 — 15 , 14 — 15 TM iar 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. - 5 144 144 144% 15 — 16 1 164 16 ve 
20,000 Do. do. do. 7 9% Pref. 20,081 to 40,080 5 7 1 г. 93 94 "t is 
150,000! Do. do. do. 84 рев: Btock Red 100 98 —101 98 —101 . 
12,000 | Smithfield Markets Blectric Supply, Oord. „ 23% 3— 83 8 — 84 38 34 
60,0001 Do. do. Deb. ee ә “> š 88 — 93 
65,000 | South London any der os. x 35 $3 Я Я 
30,000 | Urban Electric Supply, T € 5 К E 
30,000 Do. do. 5 % Cum. Pref. А " 
110,000 Westminster Electrio Sup ply, res ; 
23.141 Do. do. Б % Cum. Pret. . S : ay 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS. Wednesday, A pril 7th. 
, j eek's | Latest — Week's 
CHEMICALS, &c. r ча | the or Dea METALS, &c. (continued). Price. | Inc. or Dec. 
a Acid, 5 Va .. per cwt. 5/- | д Copper Sheet T T .. рег ton 278 T 
а 4, Nitric.. A F .. рег cwt. 22/ | - g „ Rod.. T 2 .. per ton E. £78 | 
a „ Oxalic. ke $e per wit. 32/. | © е „  (Electrolytic) Bars .. per ton = £78 | 
& ^5 Sulphuric "T ni S рег cwt. 5/6 » | e » i Sheets .. per ton - £84 
a Ammoniac, Sal . рег сиё. | 42/- e a * Rod per ton с 27410 
а Ammonia, Muriate (ery stal) .. рег ton £33 10 | a E e 5 Н.С. Wire per lb. 9d. 
a .. per ton £30 m | f Ebonite Rod e$ - .. per lb. 8/- 
а Bleaching powder . % .. per ton £4 10 * || f * Sheet T oe .. per lb. ~ 6/- 
a Bisulphide of Carbo - .. per ton £15 + | n German Silver Wire Sre .. per lb. 1/6 
a Borax 1 re .. per ton £13 | $5 | | h Gutta-percha fine .. ae .. per lb. 8/- | 
а Benzole (90 0% T ss .. per gal. 7/- ve | | h India-rubber, Para fine .. .. per lb. 3/10 to 8/10} | 
a " (50/90 oc) * а .. per gal. 5/6 | T i Iron, Charcoal Sheets .. perton | £18 ET 
a Copper Sulphate .. es .. per ton £23 15 25 i „ Pig (Cleveland warrants) per ton 50/6 | 154. dec. 
a Lead, Nitrate ; ьс .. per ton £24 | - i „ Forgings, according to size per ton From £11 T 
„„ ins Sugar - .. per ton £31 | i ,, Scrap, heavy .. per ton * 47/6 to 50/- 
a b ие я - .. per ton —S | és D i „ Wire, galvanised No.8 .. per ton | £9 15 
a Methylated Spirit . . per gal. / | aie | 
a Naphtha, Solvent (90% at 160° C). per gal. 5/6 ate | | ў Lead, English Ingot dis per ton | #18 | 
a Potash, Bichromate, in сваха .. per lb. за. i» | g „ Sheet .. .. per ton £14 10 | 
a „ Caustic (75/80% .. per ton £24 | m Manganin Wire No. 28 .. .. per lb. 8/- "D 
a ii Bisulphate 85 .. per ton £35 | g Mercury per bot. £8 12 6 Es 
a Shellac А is .. percwt. | 119/- T" d Mica (in original cases) small per lb. 8d. to 9d. P 
a Sulphate of Magnesia .. .. per ton £1 10 “+ | d „ n $i medium per lb. | 1/9 to 2/9 ks 
a Sulphur, Sublimed Flowers .. perton | £6 5 се d arge .. per lb. 8/8 to 7/8 EN 
a " aii, . .. рег юп | &5 10 г р Phosphor Bronze, plain castings per lb. | 1/- to 1/23 xi 
a Lum .. perton | £5 р 11 ed bars & per ld. 1/1 tol/4 $ 
a Soda. Caustic (white 70 % %) .. perton | £10 15 | р -— ерасі per ld. From 1/2 s 
a „ Crystals .. per ton £3 g | 0 Platinum i Ё рег os. £4 
а „ Bichromate, ‘casks. . .. per lb. 24d. ss | 7 Silicium Bronze Wire per lb. 10d. to 1/- 
| 4 Steel, Magnet, acc'd'g todesc' 5 п per ton | £58 
METALS, &c. | „eim den £15 to £40 
b Aluminium Ingots, in ton lots . per ton £148 T | g Tin, Block .. °° * .. рег ton | | to £138 | £3 10 dec. 
b " Wire, in ton lots .. per ton £224 as | 9 „ Foil .. per lb. | 1/ L 
b Sheet, in ton lots. per ton £191 s | | „ Wire, Nos. 1 to 16 per lb. 179 
p Babbitt's metalingots  .. per ton £43 to £145 p White Anti-friction Metals | 
с Brass (rolled metal 2" to 120 basis per Ib. Tid. “White Ant brand per ton £42 to £65 
с „ Tube (brazed) T per lb. 94d. | j Yarns, ain Grey Cotton, on sp is per Ib. | 714. ; 
€ „, „ (solid drawn). .. per lb. Sid. | | і » 6 lea, Flax. .. per lb. 5 es 
e „ Wire, basis.. Je .. per lb. 7а. ва | і „ 3 ply 10 Ibs. Russian per lb. 414d. ais 
й Copper Tubes (brazed) .. .. per lb. 10d. vs ! j „ 10 lbs. Russian, single. per ld. 4$d. sa 
„ (solid drawn). per lb. 1024. x | j » 180 lbs. Jute rove рег ton £11 
a roei Bars (best selected .. per ton | £78 "D hs k Zinc, Sh't (Vieille Montagne bud. ) per ton | £26 15 


Quotations supplied by:—.a Messrs. G. Boor & Co.; b The British Aluminium Co., Ltd. ; ; е e Messrs. . Thos. Bolton & Sons., Ltd.; d Messrs. F. Wiggins & Sons. ; 
е Messrs. Frederick Smith & Co.; f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g Messrs. James & shaks е; R Messrs. Edward T. & Co.; i Messrs. Bolling 
and li we; j Messrs. ; k Messrs. Morris Ashby, Ltd.; m Messrs. W. T. Glover & Co., Ltd. ; ; n Messrs, P. Ormiston & Sons; o Messrs. 
Johnson, Matthey & Co., Ltd.; p The s Bronze "eos Ltd. 


—— — — —— — — — — — — 


ELECTRIC  TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 
| | Week | Receipts for | Miles Week | Receipts for Miles 
Locality. | ending the week. | Total to date. | open. ! Locality. ending the week. Total to date. open. 
i 
3 B.E.T. Co. (eontinued)— i £ £* £ £* | s 
е RN JT Qd 
Aberdeen . | Аре. 4 €70 | +299 22. 410855 | — | — Potteries ee „ 27 1,704 +254 | 18,32 + 033 2. 
Birmingham  .. „ 4! 6,045 |-% || — | = —, — |# | Rotheay.. .. . „ 7 43 41! 494 14 — — 
Blackburn » 3| 787 | —95 886 — 254 123 +1} |8 Southport el n 27 254 + 57, 2,0815 1,007. es 
Blackpool and Fleetwood » 4 268 | - 460 | 2,738 | — S91 — 2 South Staffordshire .. „ 27 826 1108 8,544 — 188 211 —2 
Bolton ы Mar. 29 1,686 — 194 8,4388 + 7,625) — — |Ё Swansea... .. .. 9 27 166 61 5,846/+ 388 m 
Bristol!  ..| Apr. 8| 4.440 —1,026 — — 28 — 8 Taun toon „ 27 а — 1 588 — 07 M +14 
Burnley .. .. ..| „ 4| 806 7114 — — rm 88 emouth .. „ 27 229 — 1 2,556) + 287 Ме 
88 eston -super - Mare. „ 25 з, —' 809 — 21 +9; 
British Elec. Trao. Co, :— 3 Wolverhampton Dist. „„ 27 288 , 4229 4,176 | + 2,893 109 8 
Barnsley District .. | Mar. 27 184 — 1,950 — — — 28 Yorkshire Wollen Dist. „ 27 227 — 860 — 6 — 
Devonport „ 27 4111 | 283 4.702 — 845 — ja | | 
Dudley—Stourbriäge. . „ 7 772 410 84598 + 823 — | |Dower . . „ 21 1m „ 8, 200| + 49 3 
Gate „ 7 898 | +184 | 9,858 + 2,07 10 + 2 |; | Dublin : Apr. 3: 4,874 '.—388 57, + 2.957 48 | — 
Gravesend—Northfleet s 27 200 — 2,166 — 5 | Bast Ham. "m „„ 4 | + 40 95341, + 5,008 6 |+} 
Greenock—Pt.Glasgow| , 27 438 | + 48, 65.028 + 504 71 — 2 Glasgow .. Mar. 28 12,648 11,601 587,424 | +19,887 68 | +124 
Hartle pool! „, 17 228 | + 0 2,66|4 6528 +2 Liverpool » 21 9,510 — 5 110,099 + 5294, — | — 
Kidderminster.. ..| „% 97| 106 |+ 8| 1.212 + 88 = В Newcastle. .. Apr. 4 8117 | +850, — — 7 | 
Merthyr . МА РЕ и 21 184 | — 86 9,107 | — 288| 8 | — Sunderland : Mar.99 | 1,001 ' — 62 | se — 12 — 
Middleton „ 27 282 — 98| 2.790 — 93 8 '— |* Central London Railway Apr. 1 7.193 | 4486 97,968 + 5488. 64 — 
Oldham—Ashton  ..| „ 27 555 | + 29 6,27 + 60| 8 — City and 8. London Ry. „ 5 8.074 4212  45,040| + 8,999 6 +1} 
Peterborough es ee [T] q1 119 = 1,167 — — | — T b 1,583 | в 81 21,079 + 1,690 63 | — 
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MODERN TENDENCIES IN THE UTILISA- 
° TION OF POWER” 


Bv J. J. FLATHER. 


(Contin ed from page 581.) 


A CONSIDERABLE difference of opinion exists as to whether indi- 
vidual motors should be used with each machine, or whether a 
number of machines should be arranged in a group, and driven 
from a short line shaft. 

There are well-defined conditions to which each system is best 
adapted, but there are wide limits between which there appears to 
be no general rule, and we find both methods occupying the same 
field. 

For isolated machines, and for heavy machines that may be in 
occasional use, tbe individual motor ie particularly well adapted, 
as it consumes power only when in operation. It is, however, 
necessary that each motor thus connected shall be capable of sup- 
plying sufficient power to operate its machioe under the heaviest 
as well as lightest loads. In certain cases, moreover, the load is 
liable to very great irregularity, as, for instance, in metal-working 
planers, in which tbe resistance offered by the machine at the 
moment of reversal of the platen is far higher than at other times, 
and may be so great as to endanger the armature of the motor. 
Under these conditions it is necessary to use a motor of much 
larger capacity than the average load would indicate. 

Fortunately, with electric motors, the rated capacity is usually 
lesa than the safe maximum load, which is determined either by 
the beating of the conductors tending to break down the insula- 
tion, or by excessive sparking at the brushes. For momentary over- 
loads relatively large currents may pass through the coils without 
injury to the insulation, since the temperature effect is cumulative 
and requires time for its operation. However, for continuous 
periods of considerable length it is usually unsafe to operate tne 
motor much above its rated output. 

Ordinarily in machine-driving the motor is shunt wound, and the 
current through the field coils is constant under all conditions of 
load ; but to obtain the best results with that class of machinery in 
which the load is intermittent and subject to sudden variations, 
the motor should be compound wound во as to increase the torque 
without an excessive increase of current in the armature. 

In many cases with individual motors, owing to wide variations 
in power required, the average efficiency of the motor may be very 
low; for this reason a carefal consideration of the conditions 
governing each case indicates that for ordinary machine-driving, 
especially with small machines, short lengths of light sbafting may 
be frequently employed to good advantage, and the various 
machines, arranged in groups, may be driven from one motor. By 
this metnod fewer motors are required, and each may be во propor- 
tioned to the average load that it may run most of tbe time at its 
maximum efficiency. 

When sbort lengths of shafting are employed the alignment of 
any section is very little affected by local settling of beams or 
"volumus, and since a relatively small amount of power is trans- 
mitted by each section, the shaft may be reduced in size, thus 
decreasing the friction loss. Moreover, with this arrangement, as 
also with the independent motor, the machinery may often be 
placed to better advantage in order to suit a given process of 
manufacture ; shafts may be placed at any angle without the 
usual complicated and often unsatisfactory devices, aud a setting-up 
room may be provided in any suitable location as required, without 
carrying long lines of shafting through space. Tais is an important 
consideration, for not only is the running expense reduced thereby, 
but the clear head-room thus obtained, free from thafting, belts, 
ropes, pulleys and other transmitting devices, cau be more easily 
utilised for hoists and cranes, which have so largely come to be 
recognised as essential to economical manufacture. 

Iu arranging such a system of power distribution the average 
power required to drive is of as much importance as the maximum, 
for in a properly arranged group system the motor capacity need 
uot be the equivalent of the total maximum power required to 
operate the several machines in the group, but may be taken at 
some value less than the total, depending upon the number of the 
machines and the average period of operation. On the other hand 
as already shown, the motor capacity of independently driven 
machines must not only equal the maximum power required to drive 
the machine at full load, but it must be capable of exerting a greatly 
increased momentary torque. In any case large units should be 
avoided, for the multiplication of machines driven from one motor 
entails additional shafting, countersbafts and belting which may 
readily cause the transmiesion losses to be greater than those 
obtained with engines and shafting alone, besides frustrating some 
of the principal objects of this method of transmission. 

As far as the efficiency of transmiesion is concerned, it is doubtful 
whether. in a large number of cases, motor-driving рег seis ару 
more efficient than well-arranged engines and shaftiny. 

As already pointed out, the principal thing to be kept in mind is 
& desired increase in efficiency of the shop plant in turning out pro- 
duct, with a reduction in the time and labour items, without 
especial reference to the fuel items involved in the power pro- 
duction. 

On account of the sub-division of power which results from the 


* Address of the chairman of Section D, Engineering and 
Mechanical Science, and Vice-President of the American Associa- 
tion for the Advancement of Science. Read at the Washington 
meeting, December, 29th, 1902. 


use of many motors, there is less liability of interruption to manu- 
facture, and in case of overtime it is not necessary to operate the 
whole works, with its usual heavy load of transmitting machinery. 

Another advantage is the adaptabilitv to changes and extensions; 
new motors may always be added without affecting any already 
in operation, and the ease with which this system lends itself to 
varying the speed of different unit groups is a very potent factor in 
its favour. 

One serious obstacle to the use of connected motors with machine 
tools is the difficulty of obtaining speed variation, which is eo 
necessary with a large proportion of the machines in common use. 
A certain amouut of variation can be obtained by rheostatic controi 
—a wasteful method ; or by using a single voltage system with shunt 
field regulation; but the variation in either case is very limited. 
This, however, may be increased by using a double commutator if 
space will permit. | 

The three-wire, 220-volt system offers many advantages for both 
power and lighting systems, and is very frequently employed. 
Variations of speed may be obtained with this system by using a 
combination of tield regulation with either voltage, and, in rarer 
cases, the use of a double commutator motor. 

A method which ha« been used recently with considerable eatis 
faction involves the use of a three-wire generator, with collector 
rings connected to armature winding similar to that of a two-phase 
rotary converter. Balancing coils are used, and the middle pointe 
of these are connected to the third wire, which is thus maintained 
at & voltage half-way between the outer wires. This system is 
simple and economical, and possesses all the advantages of the 
ordinary three-wire method; it permits similar variatiops in speed 
by field regulation with either voltage; and if still wider ranges 
are desired a double commutator motor may also be used. 

In other recent installations the four-wire multiple voltage 
system is used, which permits of very wide variations of speed in 
the operation of the tool. This system gives excellent results and 
removes one of the ohjections urged against direct-connected 
motor-driven tools, namely, that such machines аге not sufficiently 
lexible in regard to speed variation, and that such variation can 
only be obtained by throwing in resistances which cut down the 
efficiency of the motor, or by varying the strength of field which 
reduces the torque. 

The multiple voltage system, however, has some serious dis- 
advantages. It cannot usually be operated from an outside source 
of power without rot«ry transformers; the generating sets and 
switchboard are complicated and the total cost of installation is 
expensive; yet with these drawbacks the »ystem is growing in 
favour, as it has manifest advautages which ontweigh the 
objections. 

The storage battery has been used to some extent to obtain 
multiple control and is suggestive of interesting possibilities, but 
in its present form it is not altogether desirable for machine tools. 

In many of tue larger sizea of certain metal-cutting machines it is 
probable that marked changes will be produced in the immediate 
future, and tue indications are that direct-connected motors with 
wide variations of speed and power will be incorporated in the new 
designs. 

The recent improvements in the manufacture of certain grades of 
tool мое: have shown iodispntably that the present designs of 
machine tools are not sufficiently heavy to stand up to the work in 
vider to obtain the economy of operation which results from the use 
uf such steela. Higher speeds, heavier cuts and greater feeds may 
be obtained if the machines will stand the strain, but in most cases 
the capacity of the machine is not commensurate with the ability of 
the tool to remove metal. With cutting speeds of 160 to 200 ft. per 
minute, it is evident that the power requirements will be much 
greater than for the ordinary machines of to-day, which have a 
cutting speed of from 10 to 30 ft. per minute. Ав an illustration of 
what cau be done with these new tool steels the speaker was 
recently shown some steel locomotive driving-wheels which had 
been turned up in 2 hours and 40 minutes, whereas the regular 
time formerly required was not less than 8 hours. In this case 
even better results could have been obtained, but the belts would not 
carry the load. . 

Here tben we find an interesting field for the direct-connected 
motor with ample power and speed variation for any work which it 
may be called upon to perform. 

While the preference is easily given to continuous-current motors 
for the purposes of machine driving, yet we find alternating current 
motors used to a considerable extent, the proportion of motors iu 
service being about one to five in favour of the continuous-current 
motor. Both synchronous and induction motor4 are employed, but 
the advantages possessed by the latter cause this type to be 
preferred, although in long-distance trausmissione, both types 
should be used in order to obtain satisfactory regulation. As 
shown by Mr. H. S. Meyer,* the induction motor can readily be 
worked at variable speeds, which is accomplished in three different 
ways: (1) by rbeostatic control, which is decidedly the cheapest 
and easiest method to manipulate; (2) by varying the impressed 
voltage, which, however, necessitates the use of a transformer or 
compensator with variable ratio; this is very inefficient at the lower 
speeds, and can only be used uuder certain conditions; and (3) by 
altering the number of poles, which is mechanically very complicated, 
but where the speed variation is ouly one-half or one quarter, it may 
be used efficiently. 

One serious disadvantage met with in all induction motors ів the 
lag produced by self-induction, and its reaction on the circuit. This 
lag is particularly unsatisfactory with intermittent service, such as 
machine driving, where the motors have to run under light and 
variable loads; in such cases the power factor is probably not over 
60 or 70 per cent. 
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Reference has been made to the use of compressed air and its 
facility of adaptation to various requirements, but it is evident, from 
an inspection of some of the devices in use, that enthusiasm for new 
methods, rather than good judgment, has controlled in many of its 
applications. 

For some years compressed air was used only in mines, where it 

produced marked economies in underground work. Later, com- 
pressed air was introduced into manufacturing lines, and to-day its 
use in railroad and other machine shops, boiler shops, foundries and 
bridge works is being widely extended. In the Santa Fé Railroad 
shops at Topega there are over five miles of pipe in which compressed 
air is carried to the different machines and labour-saving appliances 
throughout the works. 
' In such shops air is used to operate riveting machines, punches, 
stay-bolt breakers, stay-bolt cutters, rotary tapping and drilling 
machines, flue rollers, rotary grinders, rotary saw for sawing car 
roofs, pneumatic hammers, chisels and caulking tools, flue welders, 
boring and valve-facing machines, rail saws, machine for revolving 
driving wheels for setting valves, pneumatic painting and white- 
washing machines, dusters for car seats, and the operation of 
switching engines about the yard. It is also need in the foundry 
for pressing and ramming moulds, and for cleaning castings by the 
sand blast; but it greatest field of usefulness is its application to 
hoisting and lifting operations in and about the works. 

New applications of compressed air are constantly being made, 
and each new use suggests another. This has a tcndency to increase 
the number of appliances which are intended to be labour-saving 
devices, but in many cases the work could be done just as well and 
much more cheaply by hand. 

A case in point is seen in an apparatus which was at one time in 
use on one of our prominent western roads. It was a sort of portable 
crane hoist, which could be fastened to the smoke-stack of a loco- 
motive, whereby one man could lift off the steam chest casing. The 
hoisting apparatus weighed about twice as much as the steam chest, 
and took three men to put it up. When piece. work was adopted, 
two men easily lifted off the steam chest, and this time and labour 
saving device " was relegated to the scrap heap. 

While compressed air has been used to some extent for inducing 
draught in forge fires, it is unquestionably a very expensive method. 
Teste to determine this show that it costs 25 times as much to produce 
blast in that way as it would with a fan.* 

The success and economy which has attended the use of com- 
pressed air in so many lines of work has led to its adoption in 
tields which are much better covered by electrically operated 
macbines. While compressed air bas been used under certain con- 
ditions very satisfactorily to operate pumps and engines, pri: ting- 
presses, individual motors for lathes, planers, slotters, dynamos and 
other work, it does not follow that it is always an economical agent 
under these various uses, or that other methods could not be used 
even more satisfactorily in the majority of cases. 

16 has been proposed to use individual air motors in machine 
shors and do away with all line shafting, except possibly for some of 
the heavier machinery. This use of compressed air seems entirely 
outside the pale of its legitimate field ; the general experience thus 
far indicates that rotary motors are not at all economical and 
generally are not as satisfactory as electric motors. 

Exceptions are to be found in the small portable motors for drill- 
ing and similar operations, to which electricity is not at all adapted 
aod where compressed air has been found to give excellent resulta. 
Tbe saving obtained by the use of such portable drills as compared 
with a ratchet drill is very marked. 

Although these tools are very successful they are still rotary 
motors, not exempt from some of tbe objectionable features which 
seem to be inseparable from them. It is not surprising, therefore, 
to find a tendency to employ reciprocating pistons and cranks in 
these portable machines, and we note such tools weighirg only 40 
lbs. capable of drilling up to 23 in. diameter. 

While the field is to sume extent limited, yet the uses of com- 


pressed air are certainly not few, aud in many lines of work marked 


economy results from its use. 

In most cases no attempt has been made to use the air efficiently ; 
its great convenience aud the economy produced by its displace- 
meut of hand labour have, until recently, been accepted as 
sufficient, and greater economies have not been sought. 

In the matter of compression we still occasioually find very 
inefficient pumps in use, but manufacturers generally have found 
that it pays to use high-grade economical compressors. 1 he greatest 
loss is that in the air motor itself. In а large number of cases it ів 
impracticable or, at most, inconvenient to employ reheaters, and we 
find very generally that the air is used at normal temperature for 
the various purposes to which it is applied. 

To obtain the most satisfactory results the air must be used ex- 
pansively, but usually where the demand for power is intermittent 
no attempt has been made to reheat the air, and as a result the 
combined efficiency uf compressor and motor is quite low, varying 
in general from 20 to 50 percent. While low working pressures 
are more efficient than high, the use of such pressures would demand 
larger aud beavier motors and other apparatus which is undcsirable. 

The advantages of higher pressures in reducing cost of traus- 
mission are also well recognised, aud the preszut teudency ів to use 
air at 100 to 150 lbs. instead of the 60 or 70 lbs. of a few years ago. 

By reheating the air to a temperature of about 300° F., wnich 
may often be accomplisbed at small expense, tbe efficiency 18 
greatly increased ; in some cases tbis has been shown to be as high 
as 80 per cent. While the lower pressures are yet more efficient, 
the loss due to higher compression is not reriousg, 

If ait be used without expausion it will be seen that there is a 
material loss in efficiency ; but, en the otner hand, if it be used 
expansively without reheating, trouble may be experienced, due to 
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the drop in temperature below the freezing point. If moisture 
be present this will cause the formation of ice, which may clog 
the passages if proper precautions are not taken to preventit. The 
low temperature will not in itself cause trouble; if, therefore, the 
moisture which the compressed air holds in suspension be allowed 
to settle in a receiving tank, placed near the motor or other air 
apparatus and frequently drained, less trouble will be experienced 
from this cause. 


(То be continwed.) 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Str Davip Влввоов presided at the Caxton Hall, Westminster, on 
9rd inst. over the fourth meeting of the Royal Commi:sion on 
London Locomotion, when evidence was given by Mr. A. C. 
Мовток, Chairman of the Streets Committee of the Corporation of 
London. Witness stated that all matters affecting the streets of 
the City were referred by the Corporation to that Committee, 
including all Bills embodying schemes for railways, tramways and 
other questions of locomotion. The reference to the Royal Com- 
mission had been considered by tbe Committee, and on their recom- 
mendation the Court of Common Council passed the following 
resolution :— That it is desirable to have а new and independent 
authority or tribunal to be approved by Parliament, subject to 
the rights and privileges of local and road authorities being 
preserved." The Corporation had not itself prometed any tram- 
way or railway in the City, but during the past 10 years it had 
opposed, or had been otherwise concerned in, a large number of 
railway and tramway Bills. Witness proceeded to give instances 
showing the necessity for a tribunal to deal with such matters, and 
referred to the unavailing efforts of the Corporation to get Ludgate 
Hill Station improved and the approach to the Great Western and 
Metropolitan Railway Co.’s underground station at Smithfield 
covered in. Another instance was the case of the suggested subway 
communication between the booking offices of the Central London 
Railwav station at the Bank and the City and South London Rail- 
way station in King William Street, which the companies had agreed 
to construct, but which muet await Parliamentary sanction. Owing to 
the suspension of the Central London Railway Bill, which contained 
provisions for the purpose, this necessary work was indefinitely 
delayed. Such instances would not have occurred had such a 
tribunal as tbat in contemplation been in existence, to which 
recourse could have been had with a minimum of delay and expense. 
Another reason for the appointment of a tribunal was the uncer- 
tainty created by varying and inconsistent decisions upon the same 
subjects. For instance, in some of the earlier Acts authorisiog 
tube railways, confluent junctions were sanctioned. In 1901 the 
Joint Committee of both Houses of Parliament, after full inqniry, 
came to a decision strongly against such junctions. One of the Bills 
at present under consideration by Parliament proposed to authorise 
such a junction, so that, although the parties interested bave already 
gone over all the ground involved in the cousideration of this 


question, they were now put to the expense and trouble of going 


over it again, and it was possible that the decision would be 
different. These varying decisions would, in bis opinion, be done 
away with. or, at all eveuts, greatly mitigated by the establishment 
of a tribunal of a permanent character, whose decisions would 
be based upon principles which would have to be recog- 
nised as essential to tbe success of any applications made 
for powers, so that, even if the same schemes were repeatedly the 
gubject of similar applications to the tribunal, the matters to be 
discussed would be considerably limited by the necessary recognition 
of the principles so laid down, with a consequent saving of expense. 
It had been decided that, as a general principle, the Railway 
Commission was bound by its previous decisions. | 

The CHaIRMAN: The general tenor of your evidence is that the 
present system of obtaining Parliamentary sanction to schemes 
causes great trouble and expenre, and does not give very satisfactory 
results ? — That is во. nm 

And that the expense is drap in many cases, both in respect 

romoters and opposition ?— Yes. n 

P Continaine, Witness said that, with regard to the position of the 
local authorities, he was of opinion that in the City of London, 
particularly, where there were no less than 23 railway stations, the 
Corporation, who were the police as well as the local authority, 
should bave absolute control. Most of the promoters of undergrouod 
electric railways bad recognised this necessity, 80 far, at least, as the 
public streets were concerned, and had agreed that the surface of the 
streets should not be broken up or interfered with without the consent 
of the Corporation. | ; 

The CnaIRMAN: It is the regular practice of these companies to 
consent to the control of the Corporation ?— Yes; and it is put in 
e Bills. They are called City clauses. | | 
Б So that the евр cannot be broken up ог interfered with with- 
out the consent of the Corporation ?—Yes; we make very stringent 

regulations as to when they can be opened up and how. 

Proceeding, WITNESS said that the companies had also agreed to 
clauses under which the Corporation took power to require them to 
make subway communication with adjaceut railways wherever the 
Corporation deemed it necessary. He was of opinion that the 
powers of control by local authorities over railway compauies aud 
other commercial undertakings should be considerably. strengthened, 
and that in all matters affecting the public streets such control 
should be absolute, Inasmuch as euch authorities acted only in the 
public interest, he considered that all expenses incurred) by them in 


Vol. 52. No. 1,324, APRIL 10, 1903.] 


relation to the undertakings of such companies, such as, for instance, 
the cost of opposing Bille in Parliament, expenses of arbitration, 
&c., should be borne by the companies giving rise to them, except 
in cases of vexatious opposition. Such a provision would do much 
to modify the proposals of such companies from the public point of 
view, by inducing them in every way to consider the wishes of the 
local authorities. 

The CHAIRMAN: You recognise that the case of tramways is much 
greater in the City than in the outlying districts. Would you 
allow the outside local authorities to retain the right of veto ?—8o 
far ss my experience goes, it has been exceedingly useful. It 
enables them to get terms without the expense of going to 
Parliament. | i 

If they bave the right of veto they can dictate their own terms ? 
— Yes. 

WirrNESS was of opinion that with regard to the composition of 
the suggested tribunal, it should be composed of five independent 
persons. He suggested that the chairman should be a man of 
repute аз а business man; one member should be an engineer of 
repute, accustomed to deal with matters of locomotion and street 
traffic; and a third member should be a lawyer of experience in 
similar matters. The decisions of the tribunal should be final. 

You do not suggest that the decisions should be reviewed by the 
Board of Trade? — No; whatever they decide should be final. 

What do you think of the suggestion that the decisions of the 
tribunal should be laid on the table of the House of Commons, and 
should become law after six weeks, unless Parliament saw fit to 
interfere ?—I think it would be a waste of time. 

Further examined, Witness eaid his Committee had not con- 
sidered whether the tribunal should be paid, or whether they 
should devote the whole of their time tothe work. Personally, he 
thought they should. He thought it would be wrong if an engineer 
were appointed a member of the tribunal, and continued the 
practice of his profession in London. The tribunal should, in 
addition to considering schemes, make reports periodically on 
London traffic. They could not consent in the City to the tribunal 
themselves carrying out or supervising work. 

By Sir J. DnispALR: He asked for the local authorities’ right of 
veto with regard to tramways. 

Sir Francis HoPwoop: Is it the deliberate policy of the 
Corporation not to become promoters of tramways ?— Undoubtedly. 
We have such a small area that we could not work tramways our- 
selves. | 

Ав а matter of fact, the Corporation has not suffered from the fact 
that tube schemes have been considered on their merits ?—No. 

I do not see, therefore, why you should want to retain the right 
of veto ?—I only say that about tramways. 

But the City are not much interested with that ?—T'hey are very 
much interested in keeping them out of the City. 

The London County Council have suffered from the veto ?—Yes, 
but I cannot say that they have unjustly suffered. 

You think that the sub-local authority rather than the L C.C. 
is the best judge as to whether & road has need to be widened ?— 
Yes. 

Replying to Mr. GI BB, WiTWESS thought that the local 
authority Knew much better than Parliament whether a tramway 
was required. 

In further cross-examination, WrTNESS said that Parliamentary 
Committees changed their opinions from year to year, and there was 
no continuity of principle. 

The Commission adjourned. 


"ANGOLD" ARC LAMPS AT HORNSEY. 


AT the beginning of March the new public electric lighting system 
of the Hornsey District Council was quietly switched on. The arc 
amps are a part only of the whole electric lighting scheme of the 


Fic. 1.—MECHANISM AFTER ARO HAS BEEN STRUCK. 


Council, but there are several novel points connected with them and 
their gear which are of special interest apart from the rest of the 
system. 

There are at presert 5^0 arc lamps installed, these being connected 
in series of five across from the neutral to either one of the outers of 
the 480-volt three-wire system of distributors. Each lamp has a special 
equivalent resistance and cut-out fitted in its post, with a two - way 
switch, which isolates the lamp and throws in the equivalent resist- 
ance. In addition, each of the two end posts ofthe series are 
provided with a make-and-break single-pole switch, and the second 
post from the neutral contains the line resistance. 

The contract for the arc lamp-posts, switch-gear, &c., was obtained 
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by the General Electric Co., Ltd., and the arc lamps are of their 
improved Angold” baud-brake pattern, single-carbon type, born- 
ing for 22 hours with a current of 10 amperes, somewhat similar 
in construction to the 240 recently installed at Battersea. Our views 
show these as suspended at the side of the road by means of the 
“ Angold " patent automatic clutch and contact gear, which will be 
described hereafter. 

The mechanism of the lamp, which has not previously been 
described in detail, is of considerable inter:st on account of the fact 
that rubber pads for the brake band are employed in a patented 


Fig. 3.—MECHANIGSM WHEN 
Rogg ER Paps ARB 
WORN AWAY. 


Fig. 2.—Pawt ENGAdmd TooTH 
OF Ввстов AND RELEASING 
ВВАКЕ. 


arrangement, which gives a steady feed and compensates for the 
wear of the rubber. The brake drum carries the band furnished with 
rubber pads, one end of which is attached to a pulley controlled by 
& Spiral spring in tension, and the other end is hooked on to a rocking 
frame controlled by the two cores. The tension of the spring 
takes up any slack of the band as well as any slack that may be 
caused by wear of the pads; this keeps the brake in action, and 
maintains the position of the band relatively to the drum. 
Regulation is effected by a pawl controlled by the rocking frame, 
and which engages a toothed sector mounted concentrically on the 
pulley to which the band is attached. When the mechanism is at 
the predetermined feeding point, the pulley comes into action, the 
spring can no longer exert a pullon the brake band, and feeding 
takes place. When compensation is necessary, the pawl rotates 


Fia. 4.—'* ANGOLD” DIFFERBNTIAL COr-OUT AND RESISTANCES 
IN Lamp Post. 


further before all the slack is taken up; consequently, when the 
feeding point is reached, the pulley engages a different tooth. The 
regulation remains constant and independent of wear, because the 
release of the brake always occurs when the mechanism takes up a 
certain position. The action is explained by figs. 1, 2 and 3, and it 
is claimed that with this arrangement the lamp possesses important 
advantages over other mechanisms, the regulation being so good 
that bad carbons will not cause more than 2 volts variation, and 
that when the lamp is properly erected no further adjustment of 
any kind is required. 

The patent suspension gear is shown by fig. 5. The crown of the 
lamp is mounted with an insulated plug, provided with two spring- 
controlled catches whose normal position is borizontal, but which 
can be depressed either upwards or downwards. When the lamp is 
drawn up by the winch inside the post, the catches are depressed 
downwards inside the socket, but on reaching the first increased 
diameter they open out as shown in fig. 5, and support the weight 
of the lamp on the ledge. If it be required to lower the lamp, it 
is first raised a little, so that the catches can open out into the 
horizontal position in the second increased diameter of the socket , 
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LAMP FROM PATENT SUSPENSION GEAR. 


and if the winch be now released tbe catcbes will be depressed up- 
wards, like an umbrella turned inside out, as they pass the two 
smaller diameters of tbe socket, springing into the horizontal 
position when they emerge from tbe bell mouth. The whole socket 
is supported on а ball: joint, through which а eteel wire passes, the 


cables being brought out into the protecting dome at a point above 
and connected to the concentric contact rings, which are mounted 
on a china ring supported on the socket ; the whole arrangement is 
weathered by a c^pper spinning and a cast-iron dome. The crowa 
of the lamp has, in addition, two insulated copper brushes which 
make contact with the concentric rings, no matter what the position 
of the lamp when drawn up. 

Fig. 4 shows the arrangement of the gear inside the second post 
from the neutral. The top cover contains the equivalent resistance, 
the cast-iron box, the cut-out, and the bottom cover the line resist- 
ance. The other posts are without the last-named, aud tha two end 
posts have an additional switch, as previously described. 

The patent differential cut-outs represent a great advance over 
previous apparatus designed to protect arc lamps on high voltage 
circuite ; in the latter the equivalent resistance is brought into cir - 
cuit when something has already gone wrong, whereas in the G.E.C. 
pattern its normal connection is in circuit, and it is cut out only 
when everything is in order. The series coil is in series with the 
lamp, aud the two coils pull against each other; the advantages of 
this arrangement will be seen when it is pointed out that with the 
usual arrangement of the series coil in the equivalent resistance 
circuit, and the shunt across the latter's terminals, the two mag- 
netising forces rise and fall together, and, therefore, there is no 
differential action at all. In the G.E.C. cut-out, the voltage of the 
circuit may be safely reduced slowly to nti without causing the 
contacts to make and break, and thus burn up. A positive circuit is 
also provided independent of the condition of lamp or cut-out owing 
to the resistance being left in parallel with the lamp when the latter 
is switched off ; therefore, contact being already made, if any lamp be 
without carbons, or if they are stuck apart, the full voltage of the 
circuit is not thrown on to the shunt coils of the lamp and its cut- 
out when the lamp is switched on. The current will at once pass 
through the equivalent resistance, and will continue to do so until 
the carbons touch, thus protecting the shunt coils of the lamp and 
maintaining the other lamps in action. 

As will be seon from our illustrations, the posts are of unusually 
handsome design. Tbe wire from the winch passes up through the 
post and bracket arm inside a copper tube, and therefore there is 
no danger of the cables being interfered with. 

We understand tbat the installation bas given the greatest 
possible satisfaction owing to the steady burning and good 
regulation of the lamps. Тое whole arrangement has been 
erected to the specification of the consulting engineers, Messrs. 
R. W. Hammond & Son, to whom our thanks are due for permission 
to publish this report, and we also have to thank the borough elec- 
trical engineer (Mr. Staniland) and the General Electric Co., Ltd., 
for the information they have placed at our disposal. 


SOUTH AFRICAN NOTES. 
[From Our SPECIAL CORRESPONDENT AT JOHANNESBURG.] 


Klerksdorp, Transvaal.—A proposal to light the town with elec- 
tricity was recently presented to the Health Board. Nothiog was 
decided on, but the offer was a liberal one, and was favourably 
entertained by the members. The matter has been referred to 
the Government to consider the advisability of giving a concession. 

Standerton, Transvaal.— The water supply of the town has been 
engaging some attention, and a Commission appointed to inquire 
into the matter was of the opinion that the most economical plan 
for providing the power at tbe pumping station was one of electric 
transmission, а power house being erected at a suitable point near 
the railway. It was therefore decided to postpone the question of 
erecting an independent electricity station and thv wbole will 
probably be erected on one site. 

Things that don't Happen at Home.—-One morning recently there 
was found to be a contact on the telegraph wires between Potchef- 
stroom and Klerksdorp, and a linesman was despatched to ascertain 
the cause. About four miles from Potchefstroom be found tbat au 
enormous vulture had become entangled in the wires, ом і in its 
struggle to release itself the bird had brought four wir s inv» contact. 
It was dead when found. 

Durban, Natal.—The Government being dissatisfied with the 
Durban municipal telephone service, are installing a separate 
system of their own to connect all the local Government depart- 
ments, als> to place all the cargo sheds in communication with the 
wharfmaster's office. The exchange will be in the new Central 
Harbour Department offices wbea completed. The system will be 
ultimately connected with the Government trunk service, which is 
to embrace Durban, 'Maritzburg, and the principal towns in the 
Colony. 

Bulawayo, Rhodesia.—Only one tender has been received at 
Bulawayo for tbe tramwav scheme, and in the event of none 
being received in London this tender will by considered by the 
Public Works Committee. and not by the London agents. 

Pictermaritzburg, Natal.—Mr. Е. Walton Jameson, the borough 
engineer of the city, complains of the lethargy of British and Con- 
tinental manufacturers with regard to the delivery of the material 
for the electric tramways. The power station is all but completed. 
The real delay, bowever, is caused by a Belgian firm, who have 
the contract for the rails but have not yet commenced delivery. 
The borough engineer hoped and promised to have the cars 
running within nine months. 

The Council have decided to spend £6,340 on spare plant and 
materials, to be able to dealj promptly with breakdowns. It was 
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also decided to have the tenders which were called for in January for 
£5,583 worth of cables and feeder boxes, opened in London. This 
resolution was strongly opposed, one of the Councillors remarking 
that it practically amounted to saying to the agente, “ Here is our 
money; spend it for us!" However, the resolution was pa 

Porges Randfontein G.M. Co., Rand ſontein, Transvaal.—The 
manager of this company was charged before the resident magistrate 
with allowing live electric wires to be placed in an exposed posi- 
tion, and thereby causing the death of a Kaffir, named Fifteen, by 
electrocution. From the evidence for the defence it appears that 
the natives are in the habit of stealing the wire to bind their 
knobkerries, &c. with, and although punished and constantly 
warned of the danger, they persist in their peculations. This par- 
ticular “boy” actually attempted to steal wire from the switch- 
board, although the engine room was “out of bounds." The case 
was, of course, dismissed. The system is alternating current at 
550 volte pressure. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc.. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“ PEMBROKE ” writes:—“I take a supply of electricity from an 
Urban District Council. The account is supposed to be rendered 
quarterly. For tke last two quarters this has been done, but for the 
October quarter no effort was made to collect, the account being 
rendered again with the bill to December 31st; this account was 
sent me by post, and although the Council bave а collector 
appointed, he has never made an application for the money except 
by post. Some days ago the clerk to the Council wrote me that unless 
the account was paid at the Town Hall to the collector, the supply 
would be discontinued on March 28th. I telephoned down to him 
that I was going out of town, and had left the money at home all 
ready in an envelope, and if the collector sent down it would be 
handed to him. He has not done во, and they have again 
threatened to disconnect. The clerk to the Council has just 
telephoned to me, and he says to avoid any trouble he will send 
down his own clerk. I should like your opinion as to whether, 
seeing that the electricity is delivered to me at my house from the 
electricity works, I am under a legal obligation to take the money 
to a third place—viz., the Town Hall—or if I am right in saying 
tbat their collector must call for it. And if the former is nght, 
what is the proper course to sdopt should they seek to disconnect 
my service ? " 

„„ There is nothing in the Electric Lighting Acts to prescribe 
any method for paying rent. Sec. 21 of the Act of 1882 provides 
that if any person neglects to pay апу charge for electricity due to 
the supplier in respect of the supply of electricity the supplier 
may cut off such supply, and for that p may cut or disconnect 
any electric line or other work throagh which electricity may be 
zo and may also keep the supply cut off until the arrears are 


The proper way to pay the account would be to send it by post, 
but it is impossible to conceive that the Corporation are entitled to 
compel a consumer to actually bring his money to the Town Hall in 
the manner suggested. If they were to cut off his supply after a 
telephone message to the effect that the money was waiting for them 
at his house, it would afford ground for an application to the Court 
for an injunction. 


" BoPPLY" writes:—' We should very much like your opinion 
on the following subjects:—(1) We are about to build some new 
business premises, and on either side our neighbours are users of 
electricity. Weare thinking of putting down a private plant for 
our own purpose. One neighbour occupies premises owned by us, 
but the other occupies his own property. We calculate that we 
should require about 150 amperes 230 volte altogether. The 
Corporation of the Borough are suppliers of electricity. The thing we 
want to know is whether we can be prevented by them from 

lying our neighbours? If во, can any of your readers tell us 
if they have had a similar case to deal witb, and what is the best 
course to adopt. We have considered that it would overcome any 
difficulty by each of us putting so much capital into the 
plant, and thus forming & small company for our own private 
benefits. (2) We should also be glad to hear as to whether 
& Corporation can refuse to supply current through a change-over 
switch.” 

„„It has frequently been pointed out in this column tbat there 
is nothing in any of the Electric Lighting Acts to prevent a private 
person or company laying down an electrical installation and 
supplying electricity to his neighbours. This rule holds good, 
although there may be a municipal supply available. In other 
words, no local authority or private company which obtains a pro- 
visional order has any monopoly in the supply of electricity. 

It is true that by obtaining a provisional order certain rights and 
privileges are acquired, but none of these can interfere with the 
right of a private person to supply himself and his neighbour when 
the private iustallation does not involve the use of overhead wires 
or the breaking up of streets. With reference, therefore, to question 
(1), it will not be necessary for Supply to form any company 
for the p suggested, or to obtain the leave of or even consult 
the Corporation with reference to his proposed installation. Before 


laying down his plant, however, he would do well to purchase and 
peruse a copy of the “ Regulations prescribed by the Board of 
Trade under 4 of the Electric Lighting Act, 1888," which may 
be had for а few pence from Messrs. Eyre & Spottiswoode, London, 
Е.О. 

With regard to (2) there is no express rule or decision оп the 
point, but those who supply electricity under a provisional order 
are not entitled to interfere witb, or in any way control, the way in 
which electricity supplied by them is used, but no one is allowed to 
use his supply in such a manner as to unduly interfere with the 
supply to other persons. So long as the switch in question does 
not have this effect, it is conceived thet a consumer may use it. 


THE APPLICATION OF THREE-PHASE 
MOTORS TO THE ELECTRICAL DRIVING 
OF WORKSHOPS AND FACTORIES. 


By A. C. EBORALL. 
(Abstract of Paper read before the Society of Arta, April 1st, 1903) 


A THBEE-PHASE iustallation for most classes of work is preferable 
to а continuous. current one, owing to its flexibility, reliability and 
economy in cost of installation and maintenance. Its ability to 
stand overloading and rough treatment cannot be equalléd by 
continuous-current machinery. Its only disadvantage is when 
economical speed regulation is required. This is the weak point of 
three-pbase working. For small powers, and when large starting 
torque is not required, the short-circuited equirrel-cage motor is an 
ideal one for constant-speed work. By making the end connections 
of appreciable resistance, such as by zigzagging them, the startiug 
performance is improved. A curve is shown of the performance of 
a motor with short-circuited rotor, specially designed for severe 
starting conditions. Without any starting resistance in circuit, the 
motor will exert 2:1 times the full-load torque when taking a starting 
current equal to five times the full-load current. Curves are also 
given of a motor of the same type, directly coupled to a 
centrifugal machine. (These were given in the Exec. Rev., 
January 9th, 1903, p. 51.) 

The starting current was about 4j times the full-load current, the 
power factor starting at 60 and rising to 91 per cent. at full load. 
Ап important advantage of three-phase work is the fly-wheel effect, 
one motor assisting in the starting up of another by putting current 
back into the line on a sudden fall of voltage. 

With a properly arranged starting transformer, the starting 
currents may be reduced to twice the full-load currents; but it is 
important to remember that the output varies with the square of 
the pressure at the terminals. For motors therefore which require 
a starting torque equal to or greater than full-load torque, and in 
which the starting current must be kept within reasonable limits, 
the full stator pressure must be employed, and a starting resistance 
inserted in the rotor circuit. This, of course, means a wound rotor 
with slip rings. 

By this means not only is the starting current kept down, but the 
power factor at starting, attains a value approximating that when 
the motor is well loadea. The curves in fig. 1 illustrate the relative 
starting perfcrmances of continuous-current and three-phase slip- 
ring motors, the motor being one of 13 в.н.р. at 500 volts. 

The following tables give the efficiencies of motors of various 
sizes at different loads: — 


Motors wrrH Вновт-Свситвр Rorons- 200 v., 50 ~, 


1,500 R. P. M. 
| nenen per oent. 
Rat ing in SAL COHEN | vee in . e ds ud он s К : 
B.H.P, d. pounds. | ‚5С per t. 
fuli load. . Half load. Full load. "QTY 
— 1 — . — — — -- - | — — — 
1 82 143 | 79 | 8 73 
2 85 191 81 | 824 79 
3 85 265 84 | 864 35 
5 88 35% 89 883 87 


Motors witH 8LIT ROS — 200 v., 50 ~. 


Efficiency per cent. 
Rating in Speed at ae TES Ё 


кин j ПА. | Quarter | Halt load. | Fall lona. | Per vent. 
i 
| 
7 | 1440 63 78 A ee 
9 | 1440 65 80 a A 
14 960 68 82:5 89 | вв 
8 960 71 35 90 39 
30 960 72 E. s 
45 960 736 | 875 | 9 895 
90 725 77 | 89 


92 90 


NoTk.—(1) All the above values are the average of the figures obtained on test 
from many different motors; all the motors were built for 200 volts and 50 cycles. 
(2) The temperature rise after & run of six hours at full load does not exceed 
80? Е.:їог any motor. 
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For some classes of work, such as cranes, elevators, yard locos., 
&, speed regulation is necessary, and in such cases the slip-ring 
type of motor is essential, as the short-circuited type for the sizes 
given above, will fal] out of step if overloaded by 60 or 100 per cent. 
of their normal rating. With tbe slip-ring type of motor the speed 
may be varied by inserting resistance in the rotor circuit, and, for 
all speeds, the current and power factor are approximately con- 
stant. The conditions are analogous to those in a shunt-wound 
continnous current motor regulated by resistance in the armature 
circuit. 

Generally speaking, economical speed variation is of minor 
importance in workshops and factories, as the shafta are driven at 
practically constent speed; and in machine shops 
only the cranes need considering from a speed 
regulation point of view, and the difference in 
efficiency in this matter between three-phase and es 
continuous- current motors would be inappreciable 
in the coal bill. For travelling cranes, the motor 
for the cross traverse may be of the short- 
circuited rotor type. A numoer of tables of 
powers for various classes of machine tools, based 
upon tests and experimenta made by Mr. Lasche, 
of Berlin, are given, but these are, of course, 
equally applicable to continuons-current working. 

For textile mill driving three-phase motors can 
be used with the best rewlts, and meet the 
ene better than continuous-corrent motors 

о. 

For cotton and woollen mills the best arrange- 
ment is to drive groups of machines from one А 
motor; for silk weavivg individual driving of 
the looms is the ideal method. Saving in space, 


Starting Torque |^ ^.-ogram- Me:ers 
8 


absence of shafting, economy in cost of buildings a T eU ke 


and in running expenses would result from 
electrical driving. The usual speed of a line 
shaft driving looms is 170  revolutions per 
minute. From each shaft 20 looms are driven, 
requiring 6—7 B H.. on the shaft. An ordinary 
silk weaving loom takes 0:25-5.H P., and a Jacquard 
loom about 0:5 B. k. P. | 

A special arrangement of partially suspended motor in which the 
weight of the motor assists in keeping the belt taut, is described. 

Short circuited rotors may be used, and started practically light 
by moving them forward on the slide rails until full speed is 
got up. 

In an electrically-driven cotton spinning mill in Ghent, it was 
found that the following powers were required for four mules :— 

Max. н.р. Av. H. p. 


No. 1 with 672 spindles at 7,600 r. p. m 20 13 
No. 2 „ 672 „ „ 7,600 „ eae 18 9 
No. 3 „ 684 „ „ 7,800 „ sas 15 9 
No.4 , 684 ,, „ 7.800 „ ds 15 9 


The average power of a 35-н.р. motor when driving the four 
mules was 19, and the maximum 32 B. H. P. 

Notwitbstanding a heavy fly-wheel on the motor, the fluctuations 
in power were considerable, but the variation in speed of the 
motor (three-pbase) did not exceed 1:5 per cent. above and below 
the mean speed. 

In conclusion, stress is laid on the following pointe bearing on the 
satisfactory and economical working of a three-phase installation 
for power purposes. 

1. The pressure drop in the generators should not exceed 16 to 
18 per cent. from no load to fall load, at constant speed and 
excitation, according to size, the full-load power factor being taken 
as 80 per cent. High engine speed is favourable to good perform- 
ance in thie respect. 

2. The power factor of the motors should be as high as possible 
over а wide range of load ; above 3 н.р. this should be not less than 
80 per cent. from half load up, and'a flat power-factor curve over the 
working range should be insisted on. 

3. The efficiency curve should be as flat as possible over the 
working range of load. 

4. A proper starting performance should be insisted on, and 
short-circuited rotors should be installed with discretion in the 
larger sizes. 

In opening the discussion, tbe chairman, Prof. PERRY, compli- 
mented the lecturer on the fairness with which he had compared 
the relative advantages of continuous and three-phase motors. In 
referring to the losses which take place in mechanically-driven 
systems, he put the losses in cotton mills at 50 per cent. The power 
companies now springing up in various parte of tbe country would 
do & great deal to popularise electrical driving of workshops, mills, 
&c. The fly-wheel effect referred to in the paper was а new idea 
їо him. Не asked for the comparative weights and costs of con- 
tinuous and three-phase motors. 

Mr. FRANK BROADBENT agreed with the lecturer that for many 
classes of work the three-phase motor had the advantages of sim- 
plicity and ability to stand the rough usage not possessed by the 
continuous current type. 

On the question of speed regulation, however, he thought the 
author of the paper had not given full credit to the latter type. 
Saving in power was not everything. It depended largely upon 
the relative cost of power to the cost of the product. 

In а machine tool shop this was but 5 or 10 per cent, and the 
saving effected in fuel coets only would not pay for the interest and 
depreciation on capital outlay of an electric motor installation. 

The wenderful control of tbe speed possible with contis uous cur- 
rent motors resulted, iin very great increases in the output of the 
ae stools, and this consideration far outweighed the fuel 
saving. 
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In works such as printing offices, both great economies and 
increased turnover are possible with continuous current motor- 
driving, and here the three-phase motor is at a disadvantage. 


Referring to cotton mill driving, Mr. BRoADBENT failed to see. 


how any very appreciable economy could be effected, as the total 
losses were not more than about 25 per cent. 

By sub-dividing the power, the speed variation of the individual 
motors would be much greater than that of the main driving engine, 
on which the load was practically constant, and ne considered the 
11 per cent. up and down, as mentioned by the lecturer, would be 
considered much too great by Lancashire spinners. He asked if it 
would not be better to use synchronons motors rather than motors of 
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Fic. 1.—RBLATIvE STARTING PERFORMANOB OF DIRECT CURRENT AND THREE- 


PHASE MOTORS HAVING SIMILAR RATINGS. 


the induction type for this purpose. They could all be excited by a 
special exciting circuit, and would all start up automatically with 
the main engine, and the speed would be synchronous with that of 
the main generator, which would be almost absolutely constant. 
The fly-wheel effect of such a system would be very great. 

Mr. MADGEN, in referring to the large power scheme in which he 
is interested, lamented the fact that it was necessary to distribute 
both three-phase and continuous currents, or continuous only, 
although generating three-phase, owing to the unsuitability of the 
latter for tramcar work. Could the lecturer tell them how soon 
they might expect to be able to use three-phase currentes for trams. 

Other speakers mentioned the advantages of three-phase working 
for long-distance transmission, but this was outside the scope of 
the paper. | 

Mr. EBOBALL, in replying, said, referring to Prof. Perry's query, 
that in large sizes both the weight and the cost of three-phase 
motors are less than the continuous. He did not agree with Mr. 
Broadbent's view that synchronous motors were preferable for 
cotton mill driving. He thought the extra complication would be 
detrimental, and that the speed of induction motors was sufficiently 
constant. 

In reply to Mr. Madgen, Mr. EBOoRBALL said it would be a long 
time before three-phase tramcar work would be possible, but there 
was no difficulty as regards light railways, where frequent starting 
and stopping was not so necessary. 


WOLVERHAMPTON ELECTRIC TRAMWAYS. 


Мв. BSHAWFIELD'S report respecting the working of the Lorain sur- 
face contact system of electric traction has not yet been officially 
published. The Wolverhampton Express and Star was, however, able 
on Thursday evening in last week to publish a very full summary of the 
document. Mr. Shawfield, at the outset, states that when the question 
of the adoption of the Lorain surface contact system was first con- 
sidered by the Committee, he could not undertake to express any 
opinion as to its merits or demerits until be had seen the system in 
commercial operation for at least one year under the ordinary 
conditions of traffic and climatic variation that exist in Wolver- 
hampton.” After a reference to the compact which the Corporation 
entered into with the Lorain Steel Co., who offered to equip 
11 miles of single track with their system, and to allow the Cor- 
poration to commercially operate the same for one year, and at the 
end of that period come to a definite decision as to the acceptance or 
rejection of the system, the report goes on to state that the experi- 
mental mile on the Bilston road was opened fortraffic on February 6th, 
1902; it was commercially operated by the Corporation for a period 
of 30 days, and as the results obtained were considered satisfactory, 
official instructions were given by the Corporation to the Lorain Co. 
on February 14th, 1902, to proceed with the equipment of the 
remainder of the 11:375 miles of single track, in accordance with 
the terms of the contract. 

The following table'gives tbe total length of line in operation, 
the average number of cars in service, and the total car miles run 
for each month from February, 1902, to February, 1908, inclusive :— 


‘= 
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| Length of 


Maximum | Average Total Car-miles 
Month. | line in cars iu No. cars in car- per mile of 
operation. service. service. miles. single track. 
| | mctu ЕЕЕ, 
Miles | | 
1902. ! single track. 
February .. | 1:8 8 2 3,238 | 1,798 
March . 1°8 | 8 2 4,038 2,573 
April "m 1:8 8 2 4,441 ¥, 467 
Mey i 5:178 11 7 16,062 8,106 
June.. 8:377 12 10 21,268 2,897 
July 8:577 16 13 80,257 8,612 
August "E 977 | 20 16 89,154 4,004 
September. 11:83 22 19 41,920 8,782 
October .. | 11:083 | 22 19 46,544 4,199 
November. 1108 22 15 41,139 | 8,713 
December. 11083 | 19 15 45,268 | 4,084 
1903. | "c 
January .., 11-083 | 99 16 48,502 | 4,376 
February .. 11:063 | 21 16 48,456 3,923 


“It will be seen," continues the report, from the foregoing par- 
ticulars that commercial operations on the experimental line com- 
menced on February 6th, 1902, therefore the period of maintenance 
commenced on April 17th, 1902, and terminates on April 17th, 
1903." f 

Mr. Shawfield then goes on to say that be has prepard a full 
report of the working of the system- up to February 28th, 1903, in 
order that the Tramway Committee and the Council may have 
ample time in which to fully discuss the question and to make 
arrangements for the construction and equipment of such further 
routes as it may be considered advisable to proceed with during the 
forthcoming summer. - 

He states, however, that he has not dealt with the question of the 
life of the granite boxes and the paving round them. That point, as 
a matter of fact, is treated separately by the borough surveyor (Mr. 
Geo. Green). Mr. Bhawfield pointe out that every incident in con- 
nection with the working of the system has been carefully noted by 
means of daily records, and that a constant series of experiments 
have been carried out in order to elucidate any points which were at 
all obscure or doubtful. 

Then follow the terms of the contract with the Lorain Steel Co, 
the main pointe of which are that the Corporation sbould take the 
system over should it prove a commercial snccess; the contractors 
to remove the system in the event of failure to prove a commercial 
success; whilst Clause 17 is to the following effect :— 

If the contractors shall neglect to proceed with the removal of the feeder 
pillars and contact boxes and reinstate the paving as detailed in Articles 9 and 
16 of these conditions within one month of the receipt of notice to that effect 


irom the Corporation, the Corporation may themselves effect such removal and 
reinstatewent, and may charge the cost of tbe same to the contractors. 


It is provided tbat disputes shall be settled by arbitration. 

Mr. Shawfield next deals with five points:— 

1. Safety to human beings and avimals. 

4. Reliability. 

3. Consumption of electrical energy per car-mile. 

4. Cost of workiog. 

5. Cost of maintenance. 

As wo the first point Mr. Shawfield states that the possible sources 
of danger are two: 

(a) Obetruction to traffic due to the projection of the metal con- 
tact plates above the street surface; | 

(b) Risk of electric shock to buman beings or animals from 
defective boxes. 
4s to the obstruction to traffic, the electrical engineer states that 
the fact that there is no record of any accident having been 
reported is in itself reasonable evidence that this source of danger is 
more apparent than real. | 

As to the possible injury from shock, Mr. Shawfield says that this 
is probably one of the most important questions which has to be 
considered in connection with the system, as it is in this respect 
that the great majority of other surface contact systems have proved 
defective. He does not thiuk it feasible to devise or construct & 
surface contact system in which there is absolutely no possibility of 
a stud being alive except when a car runs over it, and he states 
it is a matter of common knowledge that cases have occurred in 
Wolverhampton where boxes have been found “alive,” and 
incidents are on record of persons and animale having received 
shocks therefrom. Continuiog, he asserts it is equally well known 
that it is by no m«aus an infrequent occurrence for accidents to 
occur in connection with the overhead system through telephone 
and telegraph wires falling on the trolley wire and coming into 
contact with human beings and animals, with serious and sometimes 
fatal results. 

The question to be settled, therefore, is, Does the Lorain surface 
contact system present greater or less risk of electric shock to users 
of the streets than the overhead system, and is the shock from a 
surface contact stud more or less dangerous than that received from 
a fallen trolley wire or a live telephone wire ? 

Mr. Bhawfield has carefully analysed the daily records, and gives 
& table, which is highly technical in character, showing cupa 
damaged in fixing, leakage, and so forth from May to February. 
The large percentage of live studs found during May was entirely 
due to insufficient care being taken in the assembling of the various 
parts of the boxes before fixing, and to the general haste with which 
the work was done in order to get the line open in time for the 
Exhibition. Since June, 1902, Mr. Shawfield says that practically 
every live stud found on the line was due to damage done to the 
cup by heavy short circuits czused by scrap-iron on the track, and as 
these short circuits, with few exceptions, only occurred at points 
and crossings, it follows that the principal risk from live studs is 
also at such pointe and crossings. It was very rarely that a case 

‘occurred of a box being alive at & dangerous voltage other than at 
certain known places, 


Another table is given containing details of cases of electric 
shock. These include horses; while under date May 24th drivers 
received shocks when assisting horses, but were more startled than 
hurt." 

Mr. Sbawfleld makes comparisons as to other towns where the 
overhead system is in operation, with a view to obtaining infor- 
mation as to risk of shock, Sunderland, Bolton and Liverpool 
(which he has visited) being quoted. At Sunderland the number of 
emergency calls per mile per annum of single track was 4'07 ; at 
Bolton 3:54; at Liverpool 10:15. | 

“Т am of opinion," adds Mr. Shawfield, “that a careful con- 
sideration of the foregoing facts justifes the conclusion that 
although with the Lorain system there is probably a somewhat 
greater liability as to shock, there is distinctly less injury to users 
of the streets.“ 

Coming to the question of liability, & comparative table is given 
covering a period from May, 1902, to February, 1903. This shows 
that 376,600 car-miles were run, and that from all causes 1,483 
miles were lost. In а section showing the miles lost in consequence 
of faults in the Lorain system the totals are:—Lorain car equip- 
ment, 595; ditto track equipment, 85; total 680. The proportion 
of car-miles lost due to the Lorain system, to total car-miles run, 
was, the report states, much greater during May, June and July. 
This is accounted for by the fact that during those three months 
allavailable cars were kept in service. Consequently there were 
no spare cars at the дербі, so that in the event of a mishap to any 
one of the cars in service, that car had to remain at the depót until 
repairs were effected. Mr. Shawfleld considers that the more 
correct method of calculating the percentage of journeys lost, due 
to defects in the Lorain system, is to take the figures shown from 
August to February inclusive, during which time tbe full com- 
plement of cars was available. For that period the car-miles lost 
averaged 5:2 miles per mile of single track per month, or 62 car- 
miles per mile of single track per aunum, a percentage of :13 per 
cent. He does not find under this head that similar systematic 
records have been kept of other systems. 

Dealing with the consumption of electrical energy per car-mile, 
the report states that assuming the average cost paid for electrical 
energy in the future will be 1:65d. per unit, the additional cost in 
electrical energy consumed by the Lorain system will be 41d. per 
car-mile. As regards the cost of working, Mr. Shawfleld says it is 
obvious that the figures obtained from the first year's operation 
could not in themselves be regarded as a satisfactory and reliable 
basis, but consideration must necessarily be given to expenses 
which would have to be incurred in future years through renewals 
which have not been necessary during the first year's operation. 

In considering the comparative costs of maintenance of the 
Lorain and overhead systems it should be pointed out (says Mr. 
Shawfield) that the estimated cost of maintenance for the Lorain 
system takes into account all renewals which are likely to bs neces- 
sary over a considerable period, and therefore account should be 
taken of similar renewals in the case of the overhead system over 
and above the ordinary annual cost of repairs. “It is very difficult 
to say just what these renewals would amount to if the overhead 
system were iostalled іп Wolverhamptoa, as a good deal naturally 
depends on the ty pe of overhead constructiou adopted, but I do not 
think that £20 per mile of single track per annum ів ia any way aa 
excessive estimate. On the same basis of car-mileage per mile of 
single track that bas b»en assumed in the case of the Lorain system 
this is equivalent to '1d. per car-mile." 

Mr. Shawfield makes some important statements on wear and 
tear of contact plates. He says that, from careful observations of 
the average rate of wear and tear of these plates, he is of opinion 
that the average life will be about two years. On this basis the 
annual cost of renewals will be very heavy indeed, as, when a 
certain depth of metal is worn away from the centre part of the 
contact plate, the whole plate has to be scrapped, and a new plate 
fixed. 

Mr. Shawfield says that on several occasions he had drawn the 
attention of the Lorain Steel Co. to the heavy annual expenditure 
which would bave to be incurred in the renewal of contact plates 
if the present form of pss were adopted, and they have now 
brought out an improved form of plate in which the centre position, 
which is subject to wear, is made removable, so that it can be taken 
out and replaced whilst the cars are running. The average depth 
of metal which can be worn away before renewal was necessary 
was about 30 per cent. greater than with the existing type of con- 
tact plate, so that the average life will be increased. With the 
present form of contact plate the number of renewals per annum 
might be taken as 275 new contact plates per mile of single track, 
to which should be added five plates per mile of single track, for 
replacements at stopping places where the wear is very much more 
rapid, making a total of 280 new contact plates per mile of single 
track per annum, the cost of which, including labour, would be 
£224, or 1:12d. per car-mile. 

With the improved form of contact plate, Mr. Shawfield estimates 
that the average life will be three years, and consequently that 
renewals will be 183 per mile of single track per annum. Adding 
five in respect of special renewals at stoppiag places, there will be 
& total number of 188 renewable centres required per mile of single 
track, which, including labour in fixing, represents an annual 
expenditure of £19, or 094d. per car-mile. 

He considers that the existing type of contact plate cannot be 
considered satisfactory within the true intent and meaning of the 
contract, and that consequently the contractors are bound to replace 
at their own expense the whole of the existing contact plates as a 
necessary condition to the acceptance of the system. Providing 
the existing contact plates were replaced by others of the renewable 
type, then the lower of the two figures previously mentioned might 
be taken as the probable annual cost of maintenance. 


A comparative table giving the coste of the two systems is 
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included in the report, tbe statement being worked out at cost in 
pence per car-mile. For the Lorain the total given is 4°135d. and 
and for the overhead system 2°296d. The extra annual expenditure, 
it ^ 5 if the Lorain system be adopted, will be approximately 
as follows :— 


Cost at Cost at 

1:8894. er “8184. per 

. car-mile. car-mile. 

On routes at present іп operation... £4,088 or £1,807 
On remainder of routes scheduled 


in Parliamentary plans ... 5,440 or 2,405 


£9,528 ог 44, 212 


The first total refers to the plates at present in use, and the 
second is the amount should the new one be adopted. 

The above figures, proceeds the report, "do not include any 
allowance for interest and sinking fund on the extra capital expen- 
diture that will be incurred with the Lorain system, as it is ex- 
presely stipulated in Clause 19 of the contract that no regard ia to 
be taken in respect of interest on capital and sinking fund. For 
the information of the committee, however, I may state that the 
extra capital expenditure on the Lorain system, including both 
track equipment and car equipment, may be taken as £1,250 per 
wile of single track, the interest aud sinking fund on which, calcu- 
lated at 4 66 per cent., amounts to £58 per mile of single track per 
annum." 

It. is estimated that the total annual expenditure in interest and 
einking fund on mileage already constructed will be £696, and on 
the remainder of the routes £754, & total of £1,450. 

In his conclusions the engineer states that the responsibility which 
has devolved upon him of having to give a definite opinion from an 
engineering standpoint as to the success or failure of a system of 
electrical traction which has only been in commercial operation for 
one year is very heavy, especially as circumstances require that he 
should give an estimate of the future annual cost of operation for 
purposes of comparison with another system which has been running 
for many years, and the operating costs of which are more or less 
standardised. The responsibility for deciding whether or not the 
advantages offered by the Lorain surface contact system are com- 
mensurate with the extra expense involved rests upon the Tram- 
ways Committee and the Council. 

Aocompanying Mr. Shawtfield's report is a statement by Mr. Geo. 
Green, the borongh surveyor, who deals with such questions as 
paving, and the system so far as it affects the roads, details being 
given as to wear and tear. He also presents a table showing the 
condition of the granite castings belonging to the boxes from the 
time of their fixing to the present date. 


THE PRESENT POSITION OF THE 


ALUMINIUM INDUSTRY. 


By JOHN B. C. KERSHAW, F. I. C. 
(Concluded from page 472.) 


II.— UTILISATION. 


THE use of aluminium for overhead electrical conductors 
continues to expand in America. In Europe there is less 
readiness to try aluminium as a substitute for copper, and 
outside the producing works there are comparatively few 
instances in which the new metal has been employed for 
conducting purposes. This attitude of distrust is due to the 
unsatisfactory results obtained in some of the early trials 
with aluminium wire in Europe, und also to the greater 
demand for durability in European installationg for power 
transmission. The American craze for “scrapping” plant 
and machinery every few years has not yet become popular 
in Europe. 

As regards recent use of aluminium for bare overhead 
lines in America, the Lewiston and Auburn Electric Co., 
the Boston and Maine Railroad Co., the Boston Electric 
Light Co., and the Massachussetts Electric Co. have all 
placed large orders for aluminium wire or cable with the 
Pittsburg Reduction Co. during 1902. The transmission 
line which is now in course of erection between Shawinigan 
Falls and Montreal is also of aluminium, seven strands 
of No. 6 wire being employed for the cable. Reports which 
have been published during 1902 in American papers 
relating to the condition of overhead lines of aluminium 
erected in 1899, 1900 and 1901 give satisfactory accounts of 
these. Most of these lines are, however, on the Pacific 
Coast, where the climate is more favourable to the dura- 
bility of the new metal than in the Eastern States or in 
Europe. 


The writer believes that, the dilferent experiences of 


various observers upon the resistance of aluminium to 
exposure, is partly due to this difference in climate. It is 
evident that even Americans are beginning to recognise that 
aluminium is not absolutely resistant to weather influences 
under all conditions of exposure. At Shawinigan Falls the 
aluminium conductor is enclosed by a wooden erection, and 
it is stated inthe Aluminium World of May, 1902, that 
* weather-proof aluminium wire is being largely introduced 
in the distributing systems of many of the cities in Cali- 
fornia and Washington.” In the United Kingdom the 
Post Office authorities are apparently not inclined to experi- 
ment further with aluminium wire for telephone or tele- 
graph purposes. Mr. J. Gavey, Engineer-in-Chief to the Post 
Office, has informed the writer that the trials made in Stafford- 
shire in 1900-1901 have not been continued, and that there 
is no intention at present to institute a new series of 
experiments. 

In motor-car construction work, the alloys of aluminiom 
would appear to have a promising future, and it will not be 
surprising if in time the manufacture of these alloys should 
become a flourisuing sub-branch of the aluminium industry. 
In America, the Winton Co., of Cleveland, are atated to be 
nsing the new metal, and Messrs. J. M. Quinby & Co., of 
Newark, are reported to have built a 16-H.P. automobile of 
the Panhard type with the body of the vehicle entirely of 
aluminium. At the Paris (1902) Exhibition of Cycles and 
Automobiles, Charpentier & Cie, of Valdois, had an exhibit 
of aluminium which attracted much attention. Sheets and 
ornameutal panels of strengthened aluminium (aluminium 
renforcée) were the chief novelties of this exhibit. One 
French firm of autocar builders has also tried the new metal 


for the wheels, while the firm of Charron, Girardot & Voigt 


is reported to be using aluminium and its alloy, partinium, 
largely in construction work. | 

Builders of automobiles will, however, have to recognise 
that aluminium and its alloys are not absolutely non-corrosive 
under all weather conditions ; and they will be well advised 
if they cover all exposed surfaces with some protective 
varnish, 

The use of aluminium plates as a substitute for zinc, or in 
place of stone for lithographic work, is rapidly extending, and 
both in London and New York companies have been formed 
for the manufacture of the special rotury printing presses 
designed for carrying out this new departure in lithography. 
The English company is registered as “ The Aluminium 
Rotary Press, Ltd.," and works are stated to be in course of 
erection at Otley, іп Yorkshire. The capital of this company 
is £20,000. Thirty of these new rotary presses are reported 
to have been sold in Europe, and the list of well-known 
lithographic printing firms using one or more of these 
presses is growing in number. W. H. Smith & Co., of 
London, De la Rue & Sons, of Bolton, and. E. S. & A. 
Robinson, of Bristol, are some of the more important English 
lithographic printing firms who have started during 1902 to 
use the new metal. The first-named firm have informed the 
writer that they find aluminium an excellent substitute for 
stone, and as the speed of printing in colours can be greatly 
increased by the use of rotary presses, aluminium is likely to 
find a wide field of usefulness in the colour printing 
industry. 

For general foundry work, as an addition to iron and steel 
at the moment of casting, aluminium continues to be 
largely used, but it is difficult to obtain any reliable figures 
showing the consumption for this purpose. In this country 
the sales to the steel works are stated to be disappointing, 
but in France the consumption of aluminium for foundry 
purposes is stated to reach 400 tons per annum. The 
Goldschmidt process for the production of high temperatures 
by the use of a mixture of powdered aluminium and iron-oxide 
appears to be widely used, and the manufacture of “thermit”’ 
at Essen, in Germany, must be rapidly growing. Welded” 
joints for tramway purposes are in many respects superior to 
bonded joints, and the use of thermit“ is the simplest 
method of obtaining the welding temperature in electric 
tramway construction work. | 

As regards the production of small toilet and ornamental 
articles, the manufacture of aluminium combs in America 
has grown into an important sub-branch of this side of the 
industry, and it is reported that the daily output of all the 
factories now reaches 25,000. The writer inclines to the 
belief that one, if not two. cyphers) have егерь into this 
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eatimate by mistake, otherwise Europe, and the world 
generally, is threatened with a perfect avalanche of 
aluminium hair-combs, which, according to this estimate, 
are being turned out in U.S.A. at the rate of 775 milliong 
per year. | , 

The manufacture of ornamental articles and novelties of 
aluminium has also reached considerable proportions in 
America, and a large trade has been built up in aluminium 
ash-trays, paper-knives, boxes, and similar useful small 
articles, which are printed with advertisers’ names, and dis- 
tributed gratis by firms anxious to bring their name and 
goods before the buying public іп some novel way. This 
branch of the aluminium manufacturing industry is one in 
which capital, push and energy might be used with advan- 
tape on our own side of the Atlantic. At present this 
method of advertising is only employed to a very limited 
extent in this country. 

Aluminium is increasingly employed by opticians in the 
form of the patent alloy * magnalium." This alloy is com- 
posed of aluminium and magnesium, and its specific gravity 
is 2:52. Being harder than pure aluminium, it is more 
suited for milling and for screw-cutting purposes. 

Proper iss. With regard to new observations upon the 
properties of aluminium and its alloys, Prof. Wilson has 
carried out some exposure tests with the latter in London in 
1901-02, and has recorded the results obtained ia a paper 
read before the British Association at Belfast in September, 
1902. The specimens exposed were in the form of wire 1 26 in. 
in diameter, and the exposure lasted 13 months. Corrosion 
was found to increase with the percentage of copper. Nickel 
or iron alloyed with the copper had the effect of increasing 
the conductivity of the wire after exposure. Prof. Wilson 
concluded from these observations that copper ought not to 
be alloyed with aluminium alone, in the preparation of light 
aluminium alloys which were to be submitted to atmospheric 
influences. | 

As regards the use of equal percentages of nickel aud 
copper, the presence of these in the alloy reduced its elec- 
trical conductivity, but against this was to be set the gain 
in mechanical and resistant properties. 

Mr. Alfred Chatterton, of the Madras School of Art, has 
also published some remarks on this subject during 1902; 
and has stated that the presence of small amounts of iron as 
an impurity, has serious effects upon the resistance offered 
by aluminium to corrosive action, even when the metal is 
employed simply for culinary vessels. The maximum limit 
of impurity allowed by this authority is *10 per cent. Fe. 

There is, no doubt, that this fact has not been sufficiently 
recognised by the producers of aluminium in the past, and 
юше of the unsatisfactory results obtained with the new 
metal have, no doubt, been caused by the presence of 
excessive amounts of iron or other impurity. 

Messrs. Haber & Geipert have shown in a recent research, 
details of which were published in the Zei/s. f. Elektrorhemie 
of Jannary 2nd and 9th, 1902, that remarkably pure metal 
can be obtained by the electrolytic reduction process, when 
а care is given to the preparation of the raw materials 
Used. 

The producers of aluminium in Europe and America are 
now fally aware of the importance of this question, and 
great attention is given to the preparation of the alumina 
and of the carbon electrodes used in the baths. 

The exposure tests with aluminium and other wires which 
the writer commenced in 1899 have been continued during 

1902. No sample of aluminium rod or wire has yet been 
obtained which will stand 12 months’ exposure in the com- 
paratively good atmosphere of Waterloo without corrosion. 
Details of these investigations upon aluminium rod and 
wire under exposure, extending over three years, will be 
published in the form of a paper during the present year. 


THE LOCAL GOVERNMENT BOARD AND 
MUNICIPAL ENTERPRISE. 


I the case of East Barnet Valley, it is satisfactory 
to find the Local Government Board recognising the 
Principle of consulting the ratepayers before committiug 


them to the risk of what appears to be a very 
unnecessary speculation. This action completely reverses 
the course adopted by the department in the case of Ton- 
bridge about two years ago. Then, it will be remembered, 
there was not only a division of opinion on tbe Council, but 
a test poll of the ratepayers, with a result which proved their 
practical unanimity in opposition to this scheme, This was 


. followed by an election of Councillors, when the test ques- 


tion was the electric lighting scheme, and here, again, the 
decision was against the scheme ; but in spite of all this the 
loan was sanctioned. 

As we pointed out at the time (ELECTRICAL REVIEW, 
August 2nd, 1901), the ratepayers ought to have the oppor- 
tuvity of deciding the question by a poll before any 
application for a loan is made; and in any further altera- 
tion iu the Electric Lighting Acts, this procedure should be 
provided for as a sine quá non before any steps are taken for 
obtaining sanction to borrow capital for such undertakings. 

Whether or not a referendum to the ratepayers should be 
made as a condition before the grant of a provisional order 
by the Board of Trade to а local authority, is also worthy 
of consideration. In many cases the-order is taken with 
a view to delay, or to give the municipality a control 
over the undertaking, even if worked by a company, but 
since the elimination of the transfer clause, the position of 
the municipal undertaker is rendered more difficult, as the 
only means of evading the working of the order is by a con- 
tract under the eleventh section of the Act, and this does 
not relieve the local authority from the responsibilities of 
undertakers until a new order is obtained by the contractors, 
which secures in a roundabout way the actnal transfer of the 
powers. 

The case of East Barnet Valley is a strong one, as the 
memorial referred to in the letter from the Local Govern- 
ment Board to the honorary secretary of the opposing Rate- 
payers’ Committee contained the signatures of so large a 
body of ratepayers, that in face of such a document it is sur- 
prising that a mere moiety of the Urban District Council 
persevered with their application. 

But apart from the disinclination of the residents to sanc- 
tion the scheme, the circumstances of the case render any 
such speculative undertaking at their risk absolutely unneces- 
вагу, for the mains of the company supplying the adjacent 
district of High Barnet are actually laid to the 
boundary of East Barnet Valley both at New Barnet and 
Hadley Wood, and as appears from a letter addressed 
to a local contemporary by the company, by merely 

‘extending the mains, both the compulsory area and the 
important residential district of Hadley Wood can be supplied 
on considerably lower terms than the engineer of the 
Council estimates as needed by the municipal scheme, viz., 
at а general average to the private consumer of 33d. per unit, 
instead of 7d., besides supplying over а much larger area, 
Under such circumstances it is not surprising that for the 
forthcoming election candidates have declared strongly 
against the scheme. 

The legitimate work of the municipalities involves such 
large financial obligations, that the question of ways and 
means i8 causing anxiety in many districte. 

In the programme for the annual meeting of the Asso- 
ciation of Municipal Corporations there are some items of 
significant interest, to wit :— 

A representative of Battersea to move: —“ That the 
Association aseist the Metropolitan Borough Councils to 
obtain legislation giving power to Metropolitan Councils to 
issue stock to defray the cost of remunerative schemes." 
And again— 

A representative of Battersea “to submit a list of items 
of expenditure in that Conncil’s accounts to which the 
Local Government Board auditor has taken exception,” and 
to move: 

„That the Association assist the Metropolitan Borough 
Councils in obtaining an amendment of the law so as to give 
to Metropolitan Councils greater discretionary powers of 
expenditure !” 

The borough of Battersea, under the guidance of John 
Barns, M. P., may rank as the headquarters of the Municipal 
Socialist party, and if the representative in question voices 
the opinions of the Corporation, it appears as if the desire 
ів to keep accounts, raise and spend money without control, 
no doubt for the purpose of enabling their chi«f to carry 
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into effect his cherished policy of municipalising all trade, 
nd abolisbing private enterprise. 

It will be interesting to know what the differences of 
opinion are between the Local Government Board auditor 
and the Corporation. The electric lighting accounts for 
the year ending March 81st, 1902, have been issued, and 
we can imagine some points upon which the auditor may be 
inquisitive. | 

The start in working their electricity supply undertaking 
will not entitle it to be ranked as a “ remunerative scheme,” 
but “ Hope springs eternal in the human breast,” and doubt- 
less the municipalist will exclaim with the immortal Sam 
Weller, “ It's all werry capital.” 

£155,122 58. 6d. has been spent, involving an annual 
charge for interest and sinking fund, say, at 6 per cent. of 
£9,307; add to this 3 per cent. for obsolescence, deprecia- 
tion and other contingencies, and the total to be provided 
for upon present expenditure is £13,960 per annum. 

According to the revenue accounts the payments have ex- 
ceeded the receipts by £40 0s. 4d., and there is an adverse 
balance in the net revenne of £9,012 15s. 7d., which is carried 
forward. No charge upon the rates appears to have been 
made to meet this deficiency, but cash due to the treasurer 
of £12,571 0s. 9d. supplies the omission. There is no pro- 
vision for depreciation, and the sum charged for interest 
and sinking fund only amounts to £3,809 68, 7d. 

No wonder that the representative of Battersea seeks help 
from the Association of Municipal Corporations and hoiste 
signals of distress ! | 


NEW PATENTS APPLIED FOR, 1903. 


Compiled ressly for this journal с Ах P. THompson & Co., Electrical Patent 
gents, 822, h Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,651. “ A new or improved electrically-driven sppiisnce fot cleaning win- 
dows, walls, and other surfaces." Н, PARTINGTON. arch 22rd. 


6,060. “ Improved cradle or support for the receiver or hand sbt of combined 
table and wall telephones." В. Вһлхокв. March 28rd, 


6,671. Improvements in or relating to telephonio and signalling apparatus.” 
J. HiogiNBOTTOM. March 28rd. 


6,680. 
e tramways, electrical or mechanical.” D. MCGREGOR STEWART, 
rd. 


6,718. Improvements in controllers for electric circuits." T. von ZWEIG- 


BERGK. March 28rd. 


6,719. ‘* Automatic controller for electric circuits." 
March 28rd. 


6,740. Method and apparatus for . recording characters in 
Printing telegraphs.” SiE ENS Bros. & Co., Lro. (Siemens & Halske, Aktien- 
Gesellschaft, Germany.) March 28rd. ( Complete.) 

6.741. "Improvements in telephonic exchanges." Sıemens Bros. & Co., 
У | (Siemens & Halske, Aktien-Geselischaft, Germany. March 28rd. (Com- 
plete. 

f. 742. Method and apparatus for telegraphically recording type-written 
characters.” SikMENA Bros. & Co., тр. (Siemens & Halske, Aktien-Gesell - 
schaft, Germany.) March 2rd. ( Complete.) 


5.792. Improvements in electric interrupters.” G. B. Batten. March Ath. 


Т, vox ZWEIGBERGK, 


6,832. “Improvements in electrical measuring instruments.“ Т. W. VARLEY. 
March 24th. (Complete.) 

6.853. Improvements in electric road carriages and similar vehicles.“ 
E. DuAULETTER. March 24th. 

6,878. „ Improvements in or connected with insulators for electrical con- 
ductors.” А. BRIER. March 25th. 

6,887. “Improvements in means for operating the switches and points of 


electric railways and tramways.” J. MonuAN. March 25th. 


6.892. “Rail bond for electric tramways and light railways.“ I. V. 
ZEALANDER and M. Cummins, March 95th. 

6,911. "Improvements in adjustable electric light pendants or fittings." 
Н. McGowan. March 25th. (Complete.) 

6,926. “Improvements relating to electric telegraphy.” A. MvuinHkAb, 
March 25th. 

6,928. "Improvements in electric meters." E. A. CAROLAN. (The General 


Electric Co., United States.) March 25th. 


6,961. “Improvements in alternating electrical current meters.” A. G. 
BLOXAM. (Luxsche Industriewerke, A. G., Germany.) March Zth. 

6,952. “Improvements in electric igniters for internal combustion engines. 
О. A. Goopson. March 25th. (Complete.) 
6,958. “Improvements in electric igniters for internal combustion engines.“ 
G. A. GooD SON. March 26th. (Complete.) 

6,954. "Improvements in forming lead peroxide on plates of electric accu- 
mulators.“ J. Diamant. March 25th. 

6,998. An improvement relating to dynamo- electric generators and motors.“ 
J. D. R. Brain. March 26th. - 

0,968. “А form of electric lamp." A. R. UWAn D. March 96th. 

6,977. “Improvements in or connected with the trolley wheels used in over- 


head electric traction.“ G. W. DHEPHERD. March 20th. 


0,998. “Improvements in the manufacture of stranded electrical conductors.” 
E. A. CLAREMONT and J. STRATTON. March 2tith. 

7,0:2. ‘Means for varying the self-induction coils, and the application 
thereof to the measurement of the velocity of bodies in motion." J. Y. JOHN- 


sow. (The Elektrizituts Actien Gesellschaft vormals ҮҮ, Lahmeyer à Co., 
Germany.) March 2th, 
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and F. EicHBERu. 


“ Improvements in switching apparatus for use at junction of slots in. 
March : 
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7,026. "Apparatus for detecting whether railway or like points are in their 
correct position, and an electrical switch for use therewith.” SixMENS Bros, 
AND Co., LTD.. and L. M. G. FERREIRA. March 26th. 

7,071. "Improvements in and connected with electric ignition devices as 
applied to interna! combu tion engine-.," W. В. BU&«CHALL. March 27th. 


7,078. ''Improvementa in stationary sig als for indicating the sto, ping places 
of eleotric tramcars and the like." Т. CoLzs5v. March 27 h. 

7,107. ''Electric drill.“ R. BREBACH. March 27th. (C mplete.) 

7,88. “ Improvements in s: co dary batteries," 8. Barco. March 27th. 

7,185. “Improvements in advices for suspending overhead electric oon- 
оо" Е. A. CaBoLAN,. (The General Electric Co., United States.) March 


7,186. * Improvements in globe holders." Е. A. CAROLAN. 
Electric Co., United States.) March Ath. 

7,187. **Improvements in selective transmitting systems." E. A. CAROLAN. 
(The General Electric Co., United States.) March 27th. 

7,188. "Improvements іп method of and means for protecting electrieal 
apparatus." E. A. CaRoLAN. (The General Electric Co., United Btates.) 

arch 27th. А 

7.189. ‘Improvements іп alternating electric current motors.” 
CanRoLAK. (The General Electric Co., United States.) March 27th. 

7.140. Improvements in electric railway apparatus.” Е. A. CAROLANM. 
(The General Electric Co., United States.) Магор 27th. 

7,141. Improvement“ in alternating electric current motors," 
CaRoLAX. (The General Electrio Co., United States.) March 27th. 

7,142. Ap ide in electric metering systems.” E. A. CAROLAN. 
(The General Electric Co., United States.) March 27th. 

7.184. Improvements in and relating to switching devices for intercom- 
W telephones," E. L. Josxr and G. GARDNER. March 27th. (Com- 
plete.) i 

7,221. “Improved means for electrically stopping the pendulum ot a 
metronome (or the like) for recording accuracy in the measurement of time.” 
P. Harris & Co., Lro., and S. BELCHER. March 28th. 

7,241. “ An improved loose handle and quick brake combined switch and 
fuse.” 8. WHIP. March 28th. 


7,268. '* Improvements in electric ignition apparatus for internal combustion 
engines." W. GIRL, Е. M. T. Laxar, and Н. G. Such. March 28th. 

7,286. ' An improved holder for electric light shades.” H. BixMONDs. 
March 28th. 


7,293. Method of regulation for alternate current machines.“ G. WiNTKER 
March 38th. 


(The Generai 


E. A. 


E. A. 


` 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
"and Co.) Su, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
stamps), 


178. “Improvements in and relating to electric lighting arrangements par- 
ticularly applicable for railway trains." F.W. Schneider. Dated January znd. 
851. “Improvements in connection with electrical bells, telephones, ringing 
keys, contacts, switches, indicators, relays, and the like." J. H. Parsons. 
Dated January 6th. 
865. ‘Improvements 
January 6th. 
750. Improvements in wireless telegraphy.” S. G. Brown. Dated January 
Oth. 


in magnetic separators.” А. E. Salwen. Dated 


1 

887. “Improvements in electrically-actuated devices for locking the doors 
of tramway, railway and like vehicles," M. Fees, R. Zwack, W. Fubrmann 
and L. Kottmair. Dated January 11th. 

1,021. Improvements in electric switches.“ 
Cook. Dated January 14th. 

1,238. Improved collector for electrical machines." The British Westing- 
house Electric and Manufacturing Co., Ltd. Dated January 16th. 

1,2289. ‘Improvements in telegraphs.” W. D. Kilroy. Dated January 16th. 

1,251. “ Improvements in and relating to electricity meters.“ W. M. Mor- 
dey and G. C. Fricker. Dated January 16th. 
1,818. “ Improvements in and relating to surface contact systems for elec- 
trio traction." H. Rast. Dated January 17th. ; 
1,772. Improvements relating to telephone systems." 
January 22nd. 

1,574. "Improvements in controllers for electric motors." 
Dated January 23rd. 

1,967. “Improvements in the manufacture of electric cables for telegraphic 
and telephonic purposes." H. W. Dover. Dated January 24th. 

2,024. ‘* Improvements in collectors for eleotrically-propelled vehicles." А. 
Hill. Dated January 25th.: 

2,125. Improved electric measuring apparatus with movable spools.” 
Dr. R. Franke. Dated January Z7th. | | 

2,822. “Improvements in autcmatic means for breaking electric circuits," 
J. Ferguson and Kelvin & James White, ltd. Dated January 29th. 

2,363. ''Improvements in and relating to portable accumulators.” L. A. 
Lammerts. Dated January 29th. 

2,584. ''Improvements in rheostats or electrical resistances.” A. B. Rigby 
and E. G. Scott. Dated January 3ist. 


W. H, Chipperfield and E. S. 


E. P. Baird. Dated 


T. 8. Perkins, 


2,674. Improvements in and connected with electric meters of the thermal 
type." M.P. Thomsen. Dated February lst. 

2,00. Telephone exchange circuit." G. Lambert. Dated February 8rd. 

2, 840. Improvements in street lamps or lanterns for incandescent electric 
light” E. Stanley and The British Prism Globe Electrical Co. Dated 
February 8rd. . 

2,869. ''Improvements in and elating to automatic fuse cut-outs and cut- 
ins." A. Vandam and T. H. Marsh. Dated February 4th. 


2,984. “Improvements in apparatus frr use in starting and controlling 
electric motors." A. H. Adams and J. T. Mould. Dated February 5th. 

2,990. ‘*Improvements connected with incandescent electric lamps.“ 
J. Swinburne and M. Solomon. Dated February 6th. 


8,059. ''Improvemerts in and connected with current collectors for electric 
vehicles." L. Lavagne and L. Bertrand. Dated February 6th. 
3.063. “ А double-acting arc lamp brake for the perfect feeding of the carbons 


at a uniform rate." F. Carter. Dated February 6th. 

3,157. “Improvements in arc lamps." Н. T. Harrison and The Improved 
Electric Glow Lamp Oo., Ltd. Dated February 7th. 

3,779. Improvements in conduits for electric osbles and the like.“ 
J. Place & Sons, Ltd., and W. H. Place. Dated February 10th.; 

8,746. "Improvements іп and connected with electric ignition devices for 
internal combustion engines,” А, F. Spooner. (J. Guenet, France.) Dated 
February 18th. 
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WESTINGHOUSE ON CONSULTING 
ENGINEERS. 


A FEW months ago some correspondence dealing with the 
consulting engineer question appeared in Engineering, the 
subject having been introduced by Mr. George Westinghouse 
in his last address as chairman of the British Westing- 
house Electric and Manufacturing Oo. 

Mr. Westinghouse’s contention is that, in many of the 
larger electrical schemes at present contemplated, especially 
in the electrification of our railways, it will be more 
economical and advantageous to purchasers to place their 
entire contract in the hands of one firm of contractors, to 
act on their advice, and to take their standard designs, 
than to employ a consulting engineer to draw up the 
scheme, divide the contracts into sections and distribute 
them among several contractors. 

This method of procedure, unusual, at all events, so 
far as this country is concerned, was challenged in the 
columns of Engineering by а “British Engineer," to 
whom Mr. George Westinghouse subsequently replied, 
his reply calling forth a further rejoinder. 

Without going into the various details contained in these 
letters, we must admit that great changes are taking place in 
our midst—changes which are likely to very materially alter 
the procedure of business in the future. 

Many of the schemes at present contemplated are of 


considerable magnitude, and likely to increase in size as time 


goes on, in addition to which they are,to a large extent, 
being introduced and promoted by private interests, a state 
of affairs to which we have not been accustomed in the past. 
To keep pace with this changing order of things, con- 
tracting and manufacturing firms have come into existence, 
which, like the firm mentioned by Mr. Westinghousc, namely, 
Westinghouse, Church, Kerr & Co., are organised for carry- 
ing out complete schemes in all their details, aud for dealing 
with them without outside assistance. 

This means, of course, a staff of engineers vili are 
specialists in the various branches of the business involved, 
as manifestly it would be difficult for а single individual 
to obtain more than a superficial knowledge of them all. 

There can be no doubt, therefore, that factors such as 
these may interfere to a large extent with the position 
which our consulting engineers have hitherto held as 
intermediaries between the purchaser and manufacturer. 

Schemes such as the adoption of electrical working for 
portions of our railway systems, are sufficiently important to 
warrant the creation of а special staff of the railway com- 
pany, with a capable engineer at the head, for dealing with 
the whole matter. Many railways already retain the services 
of a consulting engineer for their general work ; doubtless 
а second engineer would usually be reyuisitioned as electrical 
expert, to report.on the various schemes submitted d by the 
respective tenderers. 
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Contracting firma, such as the one referred to by Mr. 
We-tinghouse, are undoubtedly in a better position, with a 
large staff of engineers specialised in the various branches, 
for preparing and carrying out large schemes, than a single 
engineer, and from this point of view their advice must of 
necessity be valuable. 
The objection to this, raised by * British Engineer," can, 
however, not be overlooked; any contracting firm attached 
to a firm of manufacturers is of necessity limited in drawing 
up its scheme to the types of apparatus manufactured by 
ite ally, and it is quite possible that some of this apparatus 
may not be perfectly suited for the special requirements of 
the case, and could be purchased to better advantage in other 
quarters. 
It would seem questionable, too, whether the purchasing 
engineers would be able to sufficiently familiarise themselves 
with the different systems and types on the market to 
enable them to come to a correct conclusion in dealing with 
these matters. On the other hand, it must not be overlooked 
thst any firm of first-class contractors would, presumably 
for its own reputation, adopt those systems and that appa- 
ratus in all its details, which were thoroughly up to date and 
suitable for the special work involved. 
Passing from large schemes to smaller ones, the question 
has frequently been raised whether private works adopting 
electrical power, as во many of them are doing at present, 
are studying their own interests to the best advantage in 
calling in a consulting engineer to draw up the scheme for 
them. 
We believe Mr. Westinghouse did not refer to this 
particular branch of the business, but at the same time his 
conclusions, so far as railway work are concerned, would 
seem to apply bere also. Many works have employed con- 
sulting engineers to draw up their schemes, whereas in some 
cases others have asked a limited number of contractors to 
prepare their own schemes and recommendations, and have 
adopted the one which seemed to them the most suitable. 
There can be little doubt that in the majority of cases 
the latter course of procedure is the one most advantageous 
tothe purchaser. The difficulty, so far as this class of busi- 
ness is concerned, has always been that with the exception of 
a very limited number of consulting engineers, no special 
study has been made of this branch of the business, and the 
experience has been gained chiefly by contractors. By de- 
priving them, therefore, of the opportunity of making 
their own suggestions, and of drawing up their own schemes, 
valuable experience is lost to the purchaser. 
Perhaps the best plan for this class of business is to invite 
a limited number of contractors to prepare their own tenders, 
and then to get an impartial consulting engineer to report 
on the relative values of the respective quotations, a result at 
which the average works manager has often some difficulty 
in arriving. 
The custom of employing consulting engineers was 
brought into existence in this country through our system 
of municipal trading, and has without doubt been justified 
in the past. The remarks of Mr. Westinghouse, how- 
ever, set one thinking as to whether the trend of business 
in the future will not be in other directions, and whether 
so large a proportion of our numbers will continue to devote 
their energies in this consulting capacity. 
The tendency would seem to be to curtail municipal 
expenditure and to encourage private enterprise: in addition 
to which much of our municipal work is coming to a natural 
end, the extensions required from time to time being largely 

carried out by those in charge of the stations. The fact can, 
therefore, not be overlooked that the immediate future 
would not seem to require so large & body of consulting 
engineers as our system of municipal trading has in the 
past necessitated. 

That there will be, and already is, abundant scope in other 
directions few will deny, and it would seem to be only a 
question of time, and that most probably a short one, when 
many will find it to their advantage to gradually drift out 
of consulting work, and for our industry in this respect to 
assume the conditions common in America and on the 


Continent, where the majority of the engineering schemes 
are prepared by the contractors and not by consulting 
engineers. We are not prepared to say that such a course 
would prove to be an unmixed blessing to the old country, 
for American and Continental methods are not always of the 
kind to which Englishmen have been accustomed, nor is 
their engineering free from the suspicion of unsoundness. 

Even with consulting engineers behind them, American 
contractors have not gained unqualified approval nor given 
universal satisfaction amongst us. What will be the 
result if the contractor is allowed to work his own sweet 
will upon us ? 


Tun periodical excursions. of members 

ane ж ш of the Institution to the Continent have 

become so regular as to excite but little 

interest ; but the remarkable enthusiasm with which they 

have been received on this occasion by the Italians is worthy 
of more than passing mention. 

The Italians, not without good reason, regard the British 
as firm friends and ancient allies, while they, alone among 
the nations of Europe, appreciate the sacrifices which we 
have made in the cause of liberty and progress, and cherish. 
a deep-rooted feeling of gratitude towards us for the 
practical sympathy which we have always manifested for 
their political aspirations. Hence, a Briton is in Italy 
certain of a hearty welcome, and he knows that it is sincere. 
In this connection we may be allowed to quote the words 
inscribed upon the programme of a serenade performed in 
honour of the English guests at Como :— 

* Gentlemen—For your visit to the tomb of our immortal 
citizen, we are most grateful. Your nation has always had 
sympathy for the cause of Italian liberty. 

* We remember, and we are thankful to great England, 
Mistress of Commerce and Civilisation. 

„Como salutes you with all its heart.“ 

The words which we have qnoted are typical of 
the burning words and heartfelt sentiments which were 
uttered on various occasions during the Italian tour; 
and no better proof of their sincerity could be found 
than in the wholly friendly attitude of the Italian nation 
towards us during the Boer war, when all Europe—save 
Italy—heaped abuse upon us. We rejoice, therefore, that 
the visit of the British engineers to Northern Italy, to pay 
homage at the tomb of the great Volta, and to admire the 
splendid achievements of Italian civilisation, should thus have 
afforded an opportunity for cementing the good relations 
which have so long subsisted between Italy and Great 
Britain. Viva l'Italia! 


Ir is well known that the waste of fuel 
in the coal fields is enormous. From our 
own experience, we should say that it is in the Staffordshire 
area that there is least regard paid to real economy ір any 
shape, and in which there is least known—or seen, at any 
rate—of modern labour-saving appliances. | 

This lamentable state of things arises, possibly, from the 
fact that all but a very few of the collieries are small, and 
would seem utterly insignificant when compared with 
collieries in the North or in South Wales capable of raising 
8,000 to 4,000 tons per diem. Nevertheless, although small, 
it is usual to find more than one owned by one firm, and it 
would be natural to suppose that in such cases the advan- 
tages of economical methods would be evident. 

It is true that when the pit is some distance from the 
loading wharf” there is а cable-way to transport the coal, 
although it would be quite on a par with the rest of the 
work if this were done by hand, for the tipping is done by 
hand, and so are the sorting, or screening, and loading. 
The largest coal is picked out by hand, the smaller varicties 
being sorted by men with pronged forks, the remainder 
being thrown generally, but not always, through a screen. 
It follows that there are, perhaps, only three qualities of 
coal offered for sale, and washing is practically unknown. 


Wanton Waste. 
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About the only engine in a colliery of this description is 
the pumping and winding engine; unless there is a separate 
pump shaft, and the water is brought to the surface in tubs ! 

These are a few instances only of the old-fashioned 

methods employed, and they show, of course, wanton waste, 
bat are not intended to supply the meat for picking off the 
present bone. We are concerned just now with the coal 
which is small enough to pass through the last, screen—some- 
times the only real one. This coal is practically dust, hardly 
any of it being as large as what one used to term swan-shot 
in the catapulting days, but there is just as much carbon 
as there is in the larger coal, and probably less clinker- 
making residue in it. 

What becomes of this “fine slack” ?—it is not con- 
sidered worthy the name of coal. As much as can be used 
under the colliery boilers is burned there, greatly to tha fire- 
men’s disgust, if one asks, for there is nothing but a small, 
and often leaky, stack to produce the necessary draught, and 
firing under these conditions is hard work. When the fire- 
men find that they have to burn the stuff there seems to be 
no difficulty in keeping a full head of steam, and it occurs 
to one that this kind of job must add to the too small stock 
of good firemen in the world, for nothing but systematic 
working and unremitting attention will produce the requisite 
results. As a consequence the men keep good thick fires, 
and use tlie shovel frequently, generally placing the coal on 
the dead plate. 

If the colliery is an adjunct to an iron-works, or a brick- 
works, it may be that most of the finest slack made will be 
consumed, but even then it is burned under shocking 
economic conditions. The sole idea of the management is to 
get rid of the stuff by one means or another, and they do it 
with more or less success, entirely ignoring the fact that by 
the time they have paid for the extra labour in handling and 
firing, and for the extra boilers needed to burn the dust 
with poor natural draught, it might have paid them to have 
tipped it with the dirt. They know that there is no market 
for such low grade coal, and it does not occur to them that 
there ought to be, or that it reets very much with them, as 
with the vendors of any kind of goods, to make such market. 
But the thing that is so deplorable, is the actual tipping 
of this fine coal as if it were rubbish. Only the other day 
we saw a colliery road being made with it, ton after 
ton being thrown down to level a depression created by sub- 
sidence ; and the whole of the surrounding country is full 
of such evidence of waste. 

Is there any remedy, and is not the matter a national 
one? We have no intention of entering into the latter 
question, but any engineer can answer the first. 

Forced draught furnaces suggest themselves at once, but 
the objection offered to these by the managers would be that 
they would save fuel, and they have trouble enough to get 
rid of іс as it is. They can afford to sell this fine coal at 
6d. to 18. per ton at the pit, and they ought to make a 
market for it by holding its cheapness out to neighbouring 
manufacturers as an inducement to instal means of burning 
it economically. The reply to that would be, that they 
would be cutting their own throats by selling a cheap grade 


fuel in place of a better grade; and the kind of man who | 


advances that kind of argument will never be convinced 
that better results cannot be obtained with waste of any 
description, than with the least waste possible. 

Perhaps the makers of forced draught appliances might 
bestir themselves to greater proselytizing efforts. 

Another possible solution comes in the shape of briquettes. 
We do not know into what figure a briquette-making plant 


would run. Moreover, it is probable that the daily output 


of lowest grade coal from any one of the small collieries 
under mention would not be sufficient to supply the smallest 
practicable plant; but collieries are never a great distance 
apart, and one large central briquette plant might serve 
several collieries with a sufficient collective output. 

Of course, as railway rates are at present—and ever will 

"be, as we fear—there is no doubt that it would not pay to 
send low grade fuel any distance, but the idea appeals to the 
outsider that it might pay to carry briquettes made of the 
same grade for considerable distances. 

There must be some solution of the problem, and one 
would suggest to engineers in colliery districte, if, indeed, 
it is necessary, that they should consider the possibilities of 
a cheaper fuel. 


WIRELESS TELEGRAPHY IN THE UNITED 
STATES. 


By E. GUARINI. 


THE first experiments in wireless telegraphy, and the first 
patents taken out in connection with this branch of tele- 
graphy in the United States, date from long ago. Without 
going back to the attempts of Morse in 1842, we must begin 
as far back as 1891. In that year, in his patent No. 465,971, 
dated December 29th, taken out for his system of trans- 
mission of electric signals, Thomas Alva Edison expressed 
as follows his first claim:—‘ A method of transmitting 
signals between stations separated from one another, con- 
sisting of an elevated condensing surface at each station, of 
а transmitter connected with one of these condensing sur- 
faces in order to modify its electric tension according to the 
signal to be transmitted, and thus varying in a corresponding 
manner the tension of the other condensing surface, and of 
а receiver connected with the other condensing surface in 
substance as described.“ 

Few people have a clear or adequate idea of the im- 
portance of this patent of Edison's in the history of 
wireless telegraphy. The greater number of the component 


parts of the present systems of wireless telegraphy are found 


in it; the antenne, the coil, the connections to earth. The 
receiver of the future will probably be Edison’s, 4.¢., a re- 
ceiver in which the energy of the wave works directly the 
apparatus that operates the signals. 

A complete Edison station was constituted as follows 
(fig. 1) :—A source of current, either variable in itself or 


rendered so by an interrupter, fed the primary of an induc- 
tion coil, the secondary of, which was, at one end, connected 
to earth ; and ut the other through a telephone by a vertical 


wire Lo a capacity, .., а plate, placed at a certain height. 


Communication was established between two stations by 

providing each of them with a similar apparatus (fig. 2). 

On working the coil the high pressure current of the secondary 

charged the antenna and the capacity. An induced current 
D 
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was produced in the capacity and in the antenna of the 
other station. This current proceeded towards earth through 
the winding of the telephone. A sound was heard in the 
telephone, and ite duration was in proportion to that of 
the primary current. 

The writer may remark in passing that it was with the aid 
of the Edison transmitter, and by the substitution of a coherer 
for the telephone in the receiver, that he was able to effect the 
overland experiments over a distance of 44 km. between 
Brussels, Mechlin and Antwerp (ELECTRICAL REVIEW, 
May 24th, June 7th and 28th, and July 12th, 1901), and 
by means of which he is able to dispense with the Hertzian 
waves, which are generally thought indispensable, in 
realising long-distance wireless telegraphy. This is in no 
way surprising: the current which an antenna on open 
circuit can send out is the product of the frequency and the 
capacity. Thus two methods of radiating great energy 
present themselves :—(1) To usea high frequency (Hertzian 
waves) and antenne of small capacity. This is the method 
employed by Marconi, Braun, Slaby, &c. (2) To employ a 
current of low frequency and antenns of great capacity. 
Tbis is the method used by Edison and by the writer. 

In concluding these remarks upon the Edison system, 
we will here quote a passage from his patent, which will 
remain one of the most noteworthy pages in the still early 
history of wireless telegraphy :—“ I have discovered," says 
Edison, that if we get an elevation sufficient to clear the 
curvature of the earth, and to reduce to & minimum the 
absorption of the earth, electric telegraphy, or the interchange 
of signals between far distant points, can be worked by 
induction without the use of wires connecting these points. 
This discovery is specially applicable to telegraphy across 
masses of water, so as to avoid the use of submarine cables, 
or to communication between vessels at sea or between 
vessela at sea and stations on land; but it is also applicable 
to electric communication between distant points on land, 
although on land (except in the case of open prairies) there 
is always the necessity of increasing the elevation in order to 
reduce to а minimum the absorbing effect of houses, trees, 
and elevations of the ground itself. At eea, with an elevation 
of 100 ft., I can send electric communications to a great 
distance, and as this height can be attained by using the 
masts of ships, signals can be transmitted and received 
between vessels separated by a considerable distance, and if 
these signals are repeated to other vessels, communication 
can be established for any distance, even across the largest 
seas and oceans. Collisions during fogs can be prevented 
by this system of signals, which might also be used to warn 
a vessel approaching a dangerous coast during foggy weather. 
For communications between points on land, poles of great 
height may be used, or captive balloons.” 

Edison, as we see, proposed captive balloons, antenne, 
repeaters—in fact, all that is now being used, and all that is 
at present likely to be used, at any rate on land. 

After Edison’s apparatus, those designed by Mr. Phelps, 
with a view to effecting communication between trains in 


Fig. 3. 


— | 
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motion, are worthy of attention, though they are not strictly 
wireless (figs. 3 and 4). The system comprises :— 

1. Between the rails a line, the extremities of which are 
connected to earth. | 

2. A rectangular coil placed vertically on the train, ав near 
as possible to the line. 

The transmitting system comprises a variable source of 
current, &.g., а toothed wheel interrupting the current of a 
battery ; the receiving system, a simple telephone. Fig. 3 
shows the arrangement required for sending signals to the 


train; fig. 4, that which is required at a station for the 
reception of signals sent by a train. 

In order to allow of communications in both directions, 
each station consiste of a transmitter and a receiver, placed 
in circuit in succession. 

An application having the same object was designed by 
Gilliland with a modification of the Edison system. In the 
Edison-Gilliland system, as applied to railways, a line goes 
along е track; the metal roofing of the carriage constitutes 
the capacity of the Edison system ; the wheels form the con- 
nection to earth. In the line, as on the train, the Morse key 
serves to switch on the antenna. 

Another most interesting patent was taken out in 1897 ; 
this time by Mr. Nicola Tesla, who has become famous 
through his Martian communications and his towers, which 
in 1899 were constructed for wireless telegraphy. He took 
out the patent in question for improvements in the 
system for the transmission of electrical energy, and in the 
apparatus used for this transmission.” The title is most 
modest, but when we penetrate into the details we soon 
perceive that we have before us a Pindaric flight of the 
fertile imagination of the child of Montenegro. 

In principle the Tesla method consists in establishing a 
circuit in which the rarefied air of the upper strata of the 
atmosphere serves as the outgoing and the earth as the return 
conductor. 6 

Ав in the Edison system, the transmitter consists of 
an induction coil, but an induction coil of special 
construction, the high pressure circuit of which is con- 
nected at one end to earth and at the other to a disc 
supported by a balloon in the rarefied air of the upper 
strata of the atmosphere. The arrangements made for the 
reception are similar to those used for the transmission. 
The fine wire winding of the transformer is connected at 
one extremity to earth and at the other to the aerial disc. 
The thick wire circuit of the transformer comprises lamps, 
motors, &c., which it is designed to feed. 

Without doubt electricity owes some important discoveries 
to Tesla. But in this case we fear that his so-called inven- 
tion, or discovery, will remain a dead letter and never be 
carried out in a practical way. 

Tesla compares his system to a Geissler tube fed by the 
secondary of an induction coil, and draws from this com- 
parison conclusions too long to reproduce here. But is the 
comparison justified? Can the Tesla system really be com- 
pared to the Geissler tube? That is the question. Admit- 
ting that a sufficiently high pressure can be produced to over- 
come the resistance of the earth and of the rarefied air, why 
should the current go towards the Tesla receiver, and not in 
all directions? Would not the conduction of the air and 
the earth constitute a serious difficulty ? We can limit the 
area of radiation, hut how can we limit the conduction of the 
earth and the atmosphere to certain sectors? Moreover, if 
the whole of the surrounding earth and atmosphere be 
involved, has Mr. Tesla thought what a small quantity of 
energy would arrive at his receiver, if, indeed, any arrived ? 

Mr. Tesla, however, has not given up his idea, and 
does not own himself beaten. Moreover, the New York 
Elecirwal World and Engineer recently published an en- 
graving aud a short description of a tower constructed by 
Tesla at Wardencliff with a view to experiments in wireless 
telegraphy, and in the transmission of energy without con- 
ductors to Europe and Australia, where corresponding 
stations are to be established. Qui vivra verra! In the 
meantime, let us glance at some other systems. 


(To be continued.) 


SIGNALLING ON SINGLE LINE TRAMWAYS. 


By LIONEL E. HARVEY, A. M. I. E. E. 


SIGNALLING on single line tramways with loops may be 
divided into two classes—hand-operated and automatic. 
With regard to hand-operated signals, the method usually 
adopted is a bank of lamps at the end of a section, lighted 
from a switch at the beginning of the section. 
T wo small wires are run on insulators the whole length of 
the single track section, or two insulated wires or a twin-wire 
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arelaid underground. The method of operation is as follows: 
The conductor of an ** up" car entering a single-line section 
at A puts on the switch, and lights the lamps at the far end, 
B. The conductor of the next down car puts his switch 


on at B as he enters the section, and when he reaches the. 


end, A, he turns off the switch that the conductor of the 
“up” car had put on, and so on. | 

This method is, of course, very primitive, and is only 
applicable where there is a small service of cars. 

It has the disadvantage that if the signalling wires are 
run, as usual, overhead, they have to have guard wires over 
them at places where the guard wire is fixed over the trolley 
wire. 

Where there is anything like a frequent service of cars 
over 8 single-line section, it is quite necessary to have some 
sort of automatic system of signalling. 

Now, these can be divided into two classes—those using 
the main trolley wire current to actuate them, and requiring 
no additional signal wires; and those whose mechanism is 
operated by a shunt current, requiring two signal wires to be 
run the whole length of the section to be protected. 

Taking the former case, section insulators have to be put 
up at each end of the single-line section. A car entering 
a section at A passes a section insulator, and then gets all its 
current from the feeder connected at the far end B through 


AuTOMATIO SIGNALLING. 


the signalling apparatus, the latter being operated by the 
current that the car tekes, and the signal is locked at 
* danger," во that if the car comes to rest on the section, 
the signal will not be dropped. When tbe car reaches the 
far end 5, it makes an auxiliary contact, which drops the 
signal; a similar arrangement being made for the down car 
and its wire. 

This system has three disadvantages :—(1) There must 
be a feeder wire the whole length of the single-track section, 
so that in the very common case of the lest mile of a route 
being fed by the overhead trolley wires only, special feeder 
wires must be laid on purpose for the signals. (2) Section 
insulators must of necessity be used, and with these the 
difficulty arises that they should be erected on a straight, or 
very nearly straight, trolley line, and therefore where the 
approaches to the section of track to be dealt with are sharp 
curves the system is difficult of application. On this point it 
may be observed that with side-arm construction, where the 
poles are оп the convex side of a curve, the trolley wire can 
be pulled in straight at the particular pole where the section 
insulator is by means of a pull-off on each side of the arm; 
but where the poles are on the concave side of a curve 
this is impossible, unless an extra pole be planted on the 
opposite side of the road to which to attach the pull-off 
wires. And (8) that where the section to be protected is а 
down grade, the driver of the car, although he has his 
brakes on, has to momentarily put his controller on after he 
has passed the section insulator in order to operate the 
signal at the far end. | 

On the whole, the second class, in which the mechanism 
of the signal is actuated by a shunt current, seems the most 
practicable. | 

In this the trolley wheel, or head, of a car entering a 
section makes a momentary contact, which operates and 
locks the signal at the far end at ** danger," and as it goes 
off the section it makes a second contact, which releases the 
signal. Two auxiliary signal wires must be run, preferably 
underground, but if this is not possible, then on porcelains 
attached to the poles. | 

Let us now briefly look at the case of two or more cars 
entering a section in the same direction (and this is where 
tramway practice differs from railway practice, for. in the 


continual vibration when fixed on a pole. 


‚апа these poles are not visible from each other. 


latter case, when a train enters a section the signal behind it 
is put and locked at danger). 

Of course the first car will make contact and operate the 
signal, and will drop it when it goes off the section, but if 
the following cars are close behind this will not matter, as 
they will be in sight. The real difficulty arises in the case 
where a second car enters a section just before the first car 
has left the same section, the cars being out of sight of each 
other. The first car drops its signal as it leaves the section, 
although the second car is still on the section. 

To obviate this would mean a great complication of the 
signal, and the provision in it of some mechanism by which 
the signal is locked until the same number of contacts have 
been made on its releasing gear as had been made on its 
operating gear. Such complication is to be avoided in an 
apparatus that has to stand all weathers, and is subject to 
The only way out 
of the difficulty seems to be that in such a case the cars 
should be so timed that they can go through a section in a 
bunch, or at any rate, within sight of each other, so that the 
driver of the first car can tell that of the waiting car how 
many he has behind him. 

So far we have only considered the signalling for a simple 
piece of single track, but this latter method of automatic 
signalling with shunt currents is equally applicable to the 
more complicated case of another line branching out of the 
single track, which has to be protracted also. 

Here in Halifax the writer has had to tackle the following 
special case, which may be of interest (see fig.). 

Single track is laid from А to В, a distance of 490 yards, 
and mostly on a grade of 1 in 12; a single track branches 
off at с at а distance of 250 yards from a. There are loops 
at A and в. Signals are fixed on the poles marked а, J, c, 
Two 
signal wires are run from a to b, with tappings off to c. 

A car entering the section at A, and proceeding to D, sets 
the signals at ö and c at danger. When it reaches the pole 
on which c is fixed, both signals at b and c are released. A 
car going from 4 to B sets b and c at danger, and when it 
reaches a point 5' (visible from 5) it releases № and с. The 
reason for using this point 5“ is to obviate the necessity of a 
car going from D to А having to wait at c until the car going 
from А to B has reached ö and released the signal atc. Of 
course, & car going either from B to A, or from D to A, sets 
the signal at a at danger until it reaches it and releases it. 

Trouble has been experienced with drivers, who fail to see 
the necessity of not letting their trolley get on to a contact 
when their signal is against them, and so setting the distant 
signal at danger, and causing confusion. And again the 
driver of a car waiting at B, with signal against him, feels 
aggrieved if the car he is waiting for is an A to D car (because 
if he had known this, he could have dropped down to c and 
waited there until the a to D car had passed c). This, of 
course, is quite unavoidable unless there be a special contact 
arrangement which only the a to D cars will operate, and 
which would necessitate a second signal at B, and thus cause 
more complication and liability of failure. 

In any case, it is obvious that cars at either end of a 
section may enter it simultaneously ; hence it is necessary 
to have a preference rule. Thus, say, the down car has 
preference, and enters a section х Y at х, and an up car 
simultaneously enters the section at y, then if the conductor 
at the rear of the up car sees the signal go to “ danger 
behind him, he must inform his driver, and the latter must 
back out and wait for the down car. 


THE PROLONGATION OF PATENTS. 


THE case of Waterich’s patent, in which an application for 
prolongation was made to the Privy Council on February 
19th, illustrates the importance of a patentee keeping an 
account of profits in such a form as to enable the Court to 
decide whether the profits made have been sufficient to 
justify a prolongation. The petition was for a prolongation 
of a patent known as the *' Biltor pipe," an invention which 
was designed to check the evils attendant upon smoking 
by preventing nicotine poisoning, and the consequent 
narcotising of the system. The inventor alleged that he 
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had spent large sums of money, and devoted great pains and 
Jabour in bringing the device to the attention of the public. 
With this object he had formed a company called The 
Biltor, Ltd.," to exploit the invention, but without satisfactory 
resulta. It was stated, in opposition to the application, that 
the Crown had been unable to ascertain from the form in 
which the accounts had been kept what profits had been 
made from the patent cartridge as distinct from the pipes 
and tobacco sold in connection with it. Lord Macnaghten, 
in stating the opinion of the Court, said that their Lordships 
had been unable to discover from the accounts before them 
what had been the remuneration which the patentee had 
actually received. He continued: “The form in which 
accounts should be submitted in petitioning for the 
prolongation of a patent were stated by Lord Cairns in 
Saxby’s Patent (L.R. 8 and P.C. 292) and by the Privy 
Council in other cases.” In the event the petition was refused. 

Having regard to the above case, it may be of interest to 
consider some of the cases where the Court: has explained 
the manner in which the accounts of a patentee should be 
submitted. 

It was laid down in the case of Perkins’ Patent (2 W.P.C., 
14) that the accounts presented by a petitioner should be 
clear and plaia on the face of them. The patentee must 
not present ambiguous accounts, trusting that the Com- 
mittee will unravel their meaning, as the Privy Council 
cannot undertake this task. In Saxby’s Patent (ub? supra) 
Lord Cairns said: “It is the duty of every patentee who 
comes for the prolongation of his patent to take upon him- 
self the onus of satisfying this Committee, in a manner which 
admits of no controversy, as to what has been the amount 
of remuneration which in every point of view the invention 
has brought to him, in order that their Lordships may be 
able to come to a conclusion whether that remuneration may 
be fairly considered a sufficient reward for his invention or 
not. It is not for this Committee to send back the accounts 
for further particulars, nor to dissect the accounts for the 
purpose of surmising what might be their real outcome if 
they were differently cast; it is for the applicant to bring 
his accounts before the Committee in a shape which will 
leave no doubt as to what the remuneration has been that he 
has received." 

Tn spite of this emphatic statement, there are occasions 
upon which the Privy Council will depart from their 
general rule, Thus in Lake's Patent (1891, A.C. 240) 
accounts were presented which differed from the books which 
had been kept. Jt was stated that the books had been kept 
on & wrong system, and the Board held the accounts in- 
sufficient ; but in giving the judgment of the Court, Lord 
Hobhouse said: Their lordships do not mean to вау that 
there might not be a case in which it would be proper to 
unravel and investigate accounts. Faults might have been 
committed, or there might have been some peculiarity of the 
business which would render that necessary by some pro- 
ceedings, either here or with the aid of the Crown, before 
the parties arrived at this stage of the business ; but then a 
special case should be made for that purpose. In this case 
the petition tells us nothing about the necessity of going 
through these operations ; it does not explain why the books 
were kept in this way, or why it is now proper to alter the 
accounts ; it does not even show that they are to be altered ; 
it merely states that the petitioner is inadequately re- 
munerated, and then lays the accounta upon the table, from 
which, as 1 said before, their Lordships cannot judge whether 
the fact is so or not.” 

Although it is often a matter of great difficulty to estimate 
the profits made by a patented invention which forms part 
of a complicated machine, it seems to be clear upon the 
authorities that the patentee must make an estimate before 
he can hope to succeed upon his application for an extension. 
For this purpose he should keep a separate account for his 

atent from the first, and as the Judicial Committee of the 
Privy Council presume that every patentee is aware from the 
very first that he may have to apply for an extension, they 
naturally expect that he will be prepared to show how he has 
benefited, or how he has failed to derive benefit, from the result of 
his ingenuity. In Willans & Robinson’s patent (18 R.P.C.. 
550), the invention consisted of an adaptation of an air 
buffer to control the moving parte of high-speed single- 
acting engines, Upon an application for extension, very 
full aceounta were presented by the petitioners. It was 


admitted, bowever, that the engines sold by the patentee 
had commanded a sale partly on account of another patented 
invention in connection with a valve which was used with 
them. No attempt had been made in the accounts to make 
any apportionment between the two patents and the profits 
derived from each. In spite of representations on the part 
of the petitioners that, owing to the nature of their business, 
it was impossible for them to make the distinction, the 
Judicial Committee refused to grant any prolongation, 
stating that on the accounts as presented, they could not 
hold that the remuneration had been inadequate. 

In Thorneycroft's patent (16 R.P.C., 204) it appeared by 
the accounts that large profits had been made by the 
petitioners upon boilers supplied by them for ships built by 
others, but that on the boilers fitted into their own ships 
there had been a loss of 10 per cent. Ав no explanation was 
given of this circumstance, the Privy Council declined to 
recommend a prolongation. In delivering the opinion of 
the Court, Lord Davey said: “ In the absence of any ex- 
planation, the facts proved are consistent with the existence 
of some error of judgment, miscalculation, or other defect in 
the petitioners’ mode of carrying on their business of boat 
building, and their Lordships cannot accept the evidence as 
proof that no profit was, or could have been, made in 
working the patented invention.” 

Should the patentee have protected his invention abroad, 
he must disclose all the profits made abroad. Sec. 25 (4) of 
the Patents Act, 1883, provides that, in considering their 
decision, the Judicial Committee must have regard to the 
nature and merits of the invention in relation to the public, 
to the profits made by the patentee as such, and to all the 
circumstances of the case. In the recent case of Newton’s 
patent (9 A. C., 592) it was argued that these words restricted 
the inquiry as to profits to the profits made by the patentee 
as such only, and that no inquiry as to foreign profits waa 
necessary. The Judicial Committee, however, held that the 
words of the Section were indicative of one class of profits 
which had to be considered, and that at least they would go 
into the consideration of general profits as falling under the 
head of all the circumstances of the case. 


THE "1903" REVISED RULES OF THE LE.E. 


(Concluded from page 605.) 
Resistancesx.—Rule 71 lays down definite instructions 
regarding all resistances; apart from constructional points 
usually adopted in practice, they must be fixed ғо that no 
unprotected inflammable material is within 6 in. of the cases 
containing them, or within 24 in. measured vertically above 
them. More important is the rule that they must be pro- 
portioned so as not to rise more than 210° F., nor the cases 
more than 130° F. above the temperature of the surrounding 
air. The old rules allowed only 212° F. for the former 
figure. 

Choking Coils.—Rule 72 specifies that these must cor form 
to the same rules as resistances, but their temperature must 
not exceed 170° F. | 

Accumulators and other Batteries—Rules 73 and 74 are 
practically the same as in 1897, but whilst batteries must be 
“protected by fuses at all points of connection between the 
circuit and the regulating cells,” this is waived if ‘ special 
precautions are taken to keep the conductors permancutly 
apart by incombustible and non-conducting material.” 

Transformers. — Rule 75 states that the transformer must 
be protected by suitable apparatus, so as to cut it out of 
circuit if there is a leak between the primary and secondary 
coils. We only quote this necessary injunction, as the old 
rules qualified this by allowing the raising of the pressure to 
400 volts above that of the earth before cutting out. 
Transformers must not exceed a temperature of 170° F. 
under normal full load, whereas the old rules allowed only 
150° F., and also specified that their frames must be con- 
nected to earth; but this latter recommendation is now 
omitted. 

Electrical Cooking Appliances, Radiators, and Heaters.— 
These apparatus are now recognised for the first time by 
Rule 77. They must be se eonstructed and mounted that 


number of 30-watt lamps 


Vol 52. No. 1,325, APRIL 17, 1903.] 


La ERR a S Tir 


THE ELECTRICAL REVIEW. | 647 


heat cannot be conveyed to their supports and connections. 
They must also be protected by a fuse and switch on both 
conductors (subject to Rule 5). i 

Testiny.—Rule 78 defines the test without fittings (pre- 
sumably this means without accessories also). “ Points” 
are to be counted as the number of pairs of terminal wires 
from which it is propored to take the current. The test 
should be at least twice the working pressure, and must not 


be less than — 9 ——  Q, After connecting all the 
number of points 


fittings, the test between conductors must be not less than 


* 


- Q the same test holds for insulation 


to earth after inserting lamps and fuses. Every arc lamp 
shall be considered equivalent to 15 lamps, and motors and 
heaters shall be rated as one lamp per ampere provided that 
the insulation resistance to frame is more than 500,000 ohms. 


The old rules specified „ which works 
maximum amperes 

out that the new rules are stricter than the old in the ratio 

of 2: 1˙25. 

This completes the actual rules, the remainder of the 
pamphlet consisting of the table, its explanation, some 
definitions, and a short appendix giving a few useful 
figures regarding the resistance of copper. Speaking 
generally, it does not appear as though the rules are 
sufficiently revolutionary to cause any inconvenience 
or trouble to those who will have to use them. 
The best points of the various important rules 
in vogue seem to have been embodied, and where 
novelties have been introduced, it may be said that they were 
practically already unwritten law from the result of experi- 
ence. The Committee have refrained to a certain extent 
from expressing so many general opinions a8 in 1897, 
and perhaps this is a good fault, for the rules will have to 
be used by many who, having been responsible in the past 
for rules of their own, may object to a statement of opinion 
whilst admitting a statement of fact. 

The rules form an important milestone in the progress of 
electrical industry, and it is to be hoped that the Com- 
mittee will receive the best of all recognitions for their 
labours, namely, the knowledge that the rules are univer- 
sally used and appreciated. 


т 
NEMESIS. 


THE spectacle of a community stewing in its own juice is 
not а pleasant one, and we regret to say that Wolverhampton 
presents us with that spectacle at the present time. It 
would be false to say that we are altogether sorry for 
Wolverhampton in its present plight, because we hope that 
the results will be salutury, and that the lesson to be learnt 
will be digested, not only by the town chiefly concerned, but 
by those towns which are near the fire, but have not yet been 
burned. 

Beginning in a mild way with a mile of route equipped 
on the surface-contact system, the Corporation instructed 
the Lorain Steel Co. to complete the equipment of the 
remaining 10 miles of tramways after the satisfactory com- 
mercial operation for 30 days of that first mile, This was 
in accordance with the terms of an agreement between the 
Corporation and the company. On all hands we are 
supposed to be endowed as a nation with keen commercial 
instincts, and the ardent municipal trader is never tired of 
asserting that the members of a Council contain more of 
those instincts per pound than any collection of specialista, 
yet we find the Council of one of the most important 


‘commercial towns in one of the largest commercial dis- 


tricts in England, entering into an agreement permitting 
an absolute novelty in electric traction to be called a com- 
mercial success after it has been in operation for one month ! 

This policy met with the strong disapproval of the ELEC- 
TRICAL REVIEW directly it was known ; but the warnings of 
the technical Press, and the non-committal attitude of their 
own engineer, were not heeded by the Council. 


We have been favoured with a сору of the report of the | 


borough electrical engineer on the year's working, which we 
have read with considerable interest ; and we have to con- 
gratulate Mr. Shawfield on the result of his careful 
labour. 

A supplementary report from the borough engineer on the 
granite casings of the contact boxes, with some remarks on 
the permanent way, is added, and the whole production is a 
complete vindication of our views. 

The position of the electrical engineer has been unenviable 
throughout, but it must be confessed that the interests of 
the public might have been safeguarded better if he had 
refused in the first place to seriously consider the engineering 


_ aspect of a new system on which he would have to report 


definitely in one year’s time. | 

The report opens with the reminder that, when first asked 
by the committee to give an opinion on the operation of 
the experimental mile, he stated that he could express none 
until the system had been in commercial operation for 
at least one year, although the very report in which this 
statement was included was worded in such a manner as to 
give the ordinary councillor, especially any councillor who was 
predisposed to the Lorain system, a favourable impression 
of that system, as compared with the overhead system. 

The terms of the agreement with the Lorain Co. must 
have been well known to the engineer when his first report 
was presented. He must have known that after 12 months’ 
working, the Lorain Co. were to have a yea or nay, and then 
was the only time to have made the ridiculously short period 
of probation the /ez/, and not merely a kind of postscript of 
his report. We have no sympathy, therefore, with the 
engineer when he says at the end of the present report that 
* the responsibility which has devolved upon me of having 
to give a definite opinion from an engineering standpoint as 
to the success or failure of a system of electrical traction 
which has only been in commercial operation for one year ix 
very heavy, especially as circumstances require that I should 
also give an estimate of the future annual cost of opera- 
tion. This heavy responsibility should have weighed 
with him when it was first proposed to stake the ratepayers’ 
money on an experiment. A strong word at that time would 
have made the greatest faddist among the Councillors think 
again before taking a course in oppoeition to the opinion of 
their expert. 

We have to take exception, too, to the off-hand way in 
which the engineer thruste aside the least commercial 
responsibility. In the paragraph quoted above he speaks of 
having to give & definite opinion from an engineering stand- 
point, and, in the next paragraph, he states explicitly that 
* е responsibility for deciding whether or not the advan- 
tages offered by the Lorain surface contact system are 
commensurate with the extra expense involved, rests upon 
the Tramways Committee and the Council.” Strictly 
speaking, that is quite true, but it is just as true that the 
Committee and the Council have to take the ultimate 
responsibility for deciding the engineering question as well. 

The report is taken up mainly with the consideration of 


the following points :— 


1. Safety to human beings and animals. 

2. Reliability. 

8. Consumption of energy. 

4. Cost of working. 

5. Cost of maintenance. 

Under the first heading it is found that the studs offer no 
particular obstruction to traffic, nor have there been reported 
any accidents caused by persons or animals slipping or 
stumbling on the top plate, but a very significant sentence, 
to be found under Paving" in the borough engineer's 
additional report, should be read with these stavementa, He 
says that, contrary to expectations, there has been no extra- 
ordinary wear of paving around the contact boxes, “ owing 
largely, in his opinion, to the fact that the tracks are avoided 
to some extent by the general traffic in the streets.” 
Doubtless this throws more light on the fact that, although 
there were 109 boxes found “alive” between May, 1902, 
and February, 1908, only five of these boxes were the causes 
of shocks being administered to living things, From our 
own knowledge we can assert that traffic does avoid the studs 
most noticeably, and after driving tbrough the town in a 
hansom, which, by reason of its overtaking power was forced 
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to travel on the tracks for considerable distances, we should 


say that the reason for this avoidance is not so much the 
fear of shock, as & natural aversion to being jerked out of 
one's seat at every 10 ft. Probably, too, the owners or drivers 
of vehicles have some regard to the depreciation of their 
property. 

One of the questions now before the people of Wolver- 
hampton is whether they prefer to run the risk of shock 
from a live trolley wire which they can see, and know to be 
dangerous to touch, or from an innocent-looking iron plate, 
about the electrical state of which they can tell nothing 
until they step on it. : 

Mr. Shawfield, himself, states that he does “ not think it 
feasible to devise or construct a surface-contact system in 
which there is absolutely no possibility of a stud being alive 
except when a car is over it ;" but he is of 
the opinion tbat a consideration of the facts accumulated 
during the year “ justifies the conclusion that, although with 
the Lorain system there is probably a somewhat greater 
liability to shock, there is distinctly less risk of serious injury 
to users of the streets. | 

To us, however, a consideration of the same facta leads us 
to the conclusion that the first few weeks of working may 
result in many boxes becoming alive, because one can never 
be gure that supervision has been keen enough to ensure 
the parts being properly put together, and the whole box 

well laid; and that for ever after any box may break down 
by reason of a short circuit at that box, while it seems 
probable that continued exposure for several years will lead 
to a gradual deterioration of the watertight properties of the 
box. 

Mr. Sbawfield's statement that a falling trolley wire is 
likely to come into contact with bare flesh, if it happens to 
strike any one, and will give probably a more serious shock 
than could be obtained from a contact stud, may be quite 
correct, but we would ask for very much more definite 
statistics than the number of emergency calls per annum in 
three large towns, to prove that trolley wires do fall 
frequently, or, when they fall, do any personal damage. As 
a matter of fact, considering the number of miles of over- 
head work in England, the amount of breakage is very small, 
and the number of accidents is infinitesimal. On the 
occasion of extraordinary snowstorms regrettable accidents 
have occurred, but the fault has never lain primarily with the 
overhead system. That trolley wires do break occasionally 
is incontrovertible, but it is of the extremest rareness for a 
wire to strike anyone in its fall. Once down, either the 
current is cut off automatically, and the wire is innocuous, 
or users of the street take particular care to avoid it, and a 
host of motormen, conductors, inspectors, policemen and 
firemen are on the spot almost before the wire has fallen, to 
guard it. On the other hand, unless a live stud is dis- 
covered in time by the itinerant tester, it is made known only 
by ite shocking effects on horses or pedestrians. 

Under the heading of “ Reliability,” Mr. Shawfield has been 
able to make out a very good case for the Lorain system, as 
he shows that the percentage of miles lost, due to defects in 
the Lorain system, was ‘13 per cent. In fact, there is little 
reason why the reliability of- such a system, for the first few 
years at least, should not be as great as the reliability of the 
overhead system. After a time, however, comes the trouble 
with the track, which has to be kept perfect if any contact 
system is to operate satisfactorily. This point was made in 
the Review of April 4th, 1902, and this is what the 
borough engineer (Mr. George Green) has (o say on the sub- 
ject. . In the ordinary course of eventa, the fact of 
tue rails being loose would not prevent an overhead system 
from working in the usual way, except, of course, the roll- 
ing stock would suffer in proportion to the defective con- 
dition of the track, . . . Should the rails sink or become 
movable to any appreciable extent with the surface contact 
system, difficulty might arise through the skates and magnets 
coming into contact with the boxes or the surface of the 
paving. . . . It is more than possible the rails will become 
loose to some extent as the track increases in age. . . . lt is 
very difficult to put a figure as to what this may cost, as 
the possible wear und tear is an unknown quantity 
and an estimate can be only a matter of speculation.” Yes! 
it should be a mutter of very serious and uncomfortable 
speculation for the ratepayers. The Wolverhampton Council 
and their officers have had little experience with a track even 
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three years old, and we wish them every joy if they elect to 
add to the usual experience by keeping contact boxes in the 
centre of the track. 

Under the heading Consumption of energy per car mile, 
Mr. Shawfield shows that on this count alone the Lorain 
system is а most expensive luxury, for careful experiments 
and calculations gave the following data :— 


1. Excitation of magnets 111 unit per car-mile. 


2. Extra weight of Lorain car equipment Е ‘131 ú ” 
3. Leakage current ... ы ae .. 008 ii ” 
Total ... 250 » » 


rs d 


The average consumption of energy per car-mile with the 
Lorain system has been 1:4 units, and by deducting 25 unit 
from this average, Mr. Shawfield arrives at 1°15 units as the 
average consumption per car-mile if the overhead system 
were in use ; but we cannot help thinking that there must 
be some other extras, of which Mr. Shawfield has not thought, 
to be charged against the Lorain system, for on the average 
Wolverhampton route the consumption per car-mile should 
not exceed 1°05 to 1°10 unite. As we cannot prove this, we 
must accept Mr. Shawfield’s 22 per cent. extra as correct ; 
and we would suggest to him that such an inefficiency will 
go a long way to write off any economies which he has been 
able to make in the generating station since he started. 

* Assuming that the average price paid for electrical 
energy in the future will be 1:654. per unit, the additional 
cost in electrical energy consumed by the Lorain system will 
be 41d. per car-mile" ! In other words, the people of 
Wolverhampton may have to pay as much extra for energy 
alone as the ordinary tramway bas to pay for tbe whole of 
its car repairs and maintenance. 

Although outside the present subject, we woulkd direct 
attention to the price which the Tramways Committee are 
paying for their energy, presumably to the Lighting Com- 
mittee. Here we have the seeds of a common municipal 
transaction. Notoriously the Wolverhampton lighting 
undertaking has not been a financial success, although the 
latest doctrine dinned into our ears is that profits in relief of 
rates are not to be considered in municipal schemes ; but the 
inclusion of the tramways among its consumers at 1°65d. 
per unit should enable a fine fictitious profit to be “ earned in 
future. If this rate held during the last year, we estimate 
that the Tramways Committee have paid at least 83 per 
cent. more for their supply of energy than they should have 


Coming back to the report, the next heading is No. 4, 
“Cost of Operation,” and this, apart from the consumption 
of energy, will be the same for either system. 

The last section is the most important, covers the most 
space, and should convince anyone who still requires con- 
vincing, that the Lorain system cannot be a commercial 
success in the usual acceptance of that term, not as defined 
in Clause 19 of the agreement between the Corporation and 
the Lorain Co. (ELEC. Rev., Vol. lii., p. 528). 

Mr. Shawfield recognises that in estimating what the 
cost of maintenance will be, it is obvious that the figures 
obtained from the first year’s operation cannot in themselves 
be regarded as a satisfactory and reliable basis," For that 
reason he has endeavoured to form an accurate estimate of 
the average annual cost of maintaining the system by 
determining the probable life of the component parts, and 
the probable cost of replacing those parte when worn out or 
damaged. 

Considering that, with the exception of the cables, there is 
only a first year's experience and some laboratory experimenta 
to work with, there is at least room for speculation as to the 
degree of accuracy obtained. | 

Incidentally a sentence in this last section has disclosed 
the fact that there are 1,090 soldered and insulated cable 
joints per mile of track luid— 12,000 in all!—and Mr. 
Shawfield is optimist enough to think that not much further 
trouble may be looked for in this direction." 

We cannot criticise the maintenance and renewal 
estimates for the contents of the “ box of tricks” in the 
road, or of the magnets, batteries, switches ahd collecting 
Skate on the car; but we desire to diaw attention to the 
experience already gained with the contact plate. This 
is the casting which forms the lid of the contact box, 
and supplies current to the skate, The wear has been so 
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excessive that the average life is taken as two years only, 
80 that the renewals work out at 1°12d. per car-mile. 

Mr. Shawfield makes a definite statement here that this 
cannot be considered satisfactory, which comes as a relief 
after no expression of opinion at all on the abnormal con- 
sumption of energy, and the indefinite statement that “ on 
the score of operation, there is very little to choose between 
the Lorain system and the overhead system.” 

The Lorain Co. have brought out a new type of top-plate 
with a renewable centre wearing piece, and we presume that 
the system will be given another year’s trial to demonstrate 
the accuracy of the revised estimate, which brings down the 
cost of maintenance to ‘094d. рег car-mile. Even if we 
accept this figure it means that an annual expenditure 
sufficient to pay interest on the cost of four to five new cars 
will have to be borne for the resthetic delights of the Lorain 
system. That calculation is based on the mileage run last 
year, and, of course, the charge for which there is no 
equivalent on the overhead system, will increase with the 
mileage, 

The figures given respecting the collecting skate are of 
interest, as there was considerable outside discussion about 
its average life. Starting at only 800 miles in May, 1902, 
the skate appears to have been improved continually, until 
in February this year the average life was 4,525 miles, and 
it is stated that the average life in future will not be less 
than 6,000 miles. 

Let us consider the skate in the light of the trolley 
wheel. The сові of the first is £1 108., and of the second 
28. 6d., and often less, so that the lives should be in 
the ratio of 12 to 1; but we find in actual practice 
that a trolley wheel will run as much ав 5,000 to 
6,000 miles as an average on a straight under-running 
system. Lorain worshippers therefore must put some more 
in the plate—an amount equivalent to *06d. per car-mile, or 
interest on another three revenue-earning cars on the basis of 
last year’s mileage. 

The electrical engineer’s report closes with a kind of 
apocrypha, in the form of a table showing the comparative 
costs of maintenance of the two systems under discussion, 
followed by a general balance and conclusion. 

The table first deals with the surface-contact equipment 
as compared with overhead equipment, and a footnote 
explains that the figure of 216d. per car-mile for maiu- 
tenance of all overhead work “ represents the average cost of 
repairs and upkeep in the case of 15 towns from whom I 
have obtained information." In regard to these figures we 


take it that the owners of the lines were the municipal 


authorities in all cases, for no company could exist if the 
waste in all departments were as enormous as this. Has not 
а printer’s error crept into this ‘2164. ? 

We have investigated the matter very carefully, and we find 
that, for five companies dispersed over England, the total 
cost of distribution for one year varied from 058d. (three 
cases) to O8 1d. per car-mile, the latter being for one of the 
oldest trolley lines in England. These figures include every- 
thing which Mr. Shawfield has taken into account, and the 
maintenance of all cables in addition, yet none of them begin 
to approach the figure given by Mr. Shawfield. 

Again, eliminating the cable charges from one of the 
largest of the above systems, we find that the average cost of 
maintenance of overhead equipment over two years comes 
out at ‘039d. per car-mile ("045 and 033). That system has 
been in operation for several years, and includes a variety of 
styles of overhead constraction, some by no means of the 
best. The discrepancy is too large to pass, as it means a 
difference of nearly £400 per annum in disfavour of the 
overhead system, taking Mr. Shawfield's estimate of annual 
mileage with present length of line as the basis of the 
calculation. Similarly, although we have no figures to onr 
hand at the moment, the 100d. per car-mile allowed for 
fature annual renewals (based on £20 per mile of single- 
track per annum) is too high, but in making our amended 
comparison, we will take this figure as it stands. The same 
indulgence cannot be permitted with the figures representing 
the cost of maintaining the collecting apparatus on a trolley 
car. This is stated to be "0644. per unit, whereas the actual 
figure is about -020d., ог a decrease on the same mileage of 
nearly £100 per annum. 

Then follows the comparative cost of energy for the two 
systems, and we think this too high, because, as stated 


above, we believe the estimated units per car-mile to be 
excessive, 

Making the alterations detailed above, we obtain in place 
of Mr. Shawfield's table the following :— 


Total oost in Total cost in 
pence per pence per 
Lorain system. car-mile. Overhead system. oar-mile. 
Track equipment 569d. Overhead work 139d. 
Car 1 230d. Car equipment 036d. 
Electrical energy 2:310d. Electrical energy 1:900d. — 
Totals 3°109d. 2:075d. 


Thus bringing the overhead system as much as 1:034d. 
рег car mile below the Lorain costa. Then :— 


1. Annual car-mileage with present length of track... = 533,500 
2. Annual car-mileage with extended track, as 
scheduled in Parliamentary plans = 710,000 
3. Extra annual expenditure on (1) if Lorain system 
be adopted ... aad сз sia in .. = £2,300 
4. Ditto, ditto on (2) = £3,060 
Total ... £5,360 


These figures do not include interest and sinking fund on 
the extra capital expenditare called for by the Lorain 
system, and the famous Clause 19 stipulates that no regard 
is to be taken of this amount; but, for the information of 
the Committee, Mr. Shawfield gives the extra capital 
expenditure as £1,250 per mile of single track, the interest 
and sinking fund on which, at 4°66 per cent., amounts to 
£58 per mile of single track per annum. 


On routes already constructed this amounts to... = £696 
j remaining to be constructed ... = £754 
Total £1,450 


As they stand at present with regard to track mileage, the 
combination of the above figures shows that the people of 
Wolverhampton will have to pay a premium of £3,000 per 
annum for the privilege of being peculiar ; while, if they go 
to the full extent of their Parliamentary powers, they will 
smile, doubtless, as they hand over £6,810. Even the 
* profit" on the electricity works will hardly suffice to 
balance the account! 

On the other hand, if Wolverhampton likes to risk the 
experiment, she will have the chance of finding out for her- 
self if the improvements in the construction of the top 
plates and of the granite casings, which have still to be tried 
in practice, will come up to the expectations of the borough 
and ‘electrical engineers, во reducing the annual extra ex- 
penditure by £1,240 to £5,570. | | 

How many chairmen of tramway companies are longing 
for just the amount which Wolverhampton is eager to waste ? 
It would pay a nice little dividend on an ordinary capital of 
£200,000. 

This article is so long already that it is not possible to 
deal further with the borough engineer’s report on the track 
except to say that out of 6,212 boxes fixed, 2,296 are in good 
condition, 2,479 are slightly damaged and worn, and 1,464 
are badly damaged and worn; and with the exception of one 
route the average life of these boxes is estimated at three 
years. Of course, a8 we might expect, an improved design 
has been prepared which will make everything everlasting. 
We know thoee designs. 

As reported in our “Traction Notes” the week before 
last, the last Committee meeting broke up without arriving 
at any decision, but that must come sooner or later; and 
if it is in favour of the present system, then, with no 
yearly Exhibition to inflate the receipts, there is every 
prospect of an increase in the present rates of 98. 3d. 
in the £; if the decision is adverse to the system the 
people of Wolverhampton will find that the “Old Man 
of the Sea” is not to be compared to the Lorain Co. 
for tightness of grip. Indeed, who would blame them, 
when they have Clause 19 of the agreement for в whip? 
That clause “defines” & commercial success, and at the 
same time removes the last ground for thinking of 
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Ше Committee who passed it as possessing the veriest 
glimmer of commercial instinct. 


i Although the paper itself is of little intrinsic value, that 


on surface contact systems recently read before the I. C. E. 
(Birmingham Section) by a professed believer in one of 
them, is of interest in connection with the present article, as 
it points out the weak places found in working such 
systems. 

‚в Current being conveyed to the collectors entirely by 
insulated cables having a vast number of junctions, and 
therefore potentially weak pointe, extreme care has to be 
exercised in laying and jointing to avoid the effects of 
moisture and gradual loss of insulation. So serious is this 
that M. Bornand, who is certainly an authority on the whole 
subject, thinks that a great improvement would be the con- 
stant and forced ventilation of the tube or conduit into 
which the cables are drawn. He states that armoured 
cables enclosed in cast-iron pipes have to be used, but the 
Wolverhampton between-rail cables are laid on the solid 
syatem. 

* Тһе recess in which the switches are located should be 
as watertight as possible, especially in the system where the 
switches are placed underneath the metallic plates (contact 
studs)—very unfavourable conditions, indeed, for these 
switches cannot possibly be seen at any moment or promptly 
examined, and they are required to work satisfactorily during 
a number of years in a ground directly exposed to all the 
changes of the atmosphere, and under the sudden and 
variable conditions of Toad of a tramway service.” The 
Lorain contact boxes are open to those objections, and the 
experience gathered in Wolverhampton proves that they are 
not groundless, 

“The switch recess must be made of incombustible 
materials; and we would add that, if it were possible, 
everything in the recess should be incombustible, too, so that 
the fireworks seen occasionally in the Wolverhampton 
streets might be avoided. | 

M. Bornand states that the insulation of the stud should 
be as perfect as possible, but that this condition is unattain- 
able in ordinary streets. More or less serious leakage has to 
be expected, therefore, and it is quite possible for it to become 
so large—perhaps from the accretion of scrap iron or 
metallic particles, or from the introduction of moisture to 
the interior of the stud box—as to allow an arc to persist 
between the two switch cantacts after the collecting skate 
has passed. That kind of thing has occurred frequently at 
Wolverhampton, particularly at points and crossings, and 
under the same conditions must continue to occur with that 
system. 

The exploiters of the system appear to have admitted 
from the first that the first cost, the eost of maintenance, 
and the consumption of energy would all be higher than 
with the trolley system; exactly how much higher still 
remains to be seen; but one of the most striking 
features was its absolute safety. Alas, for the Lorain 
system! The best that can be said now on that score ів, 
“ Well, trolley wires come down and give people shocks, 
don't they ? " 

That beauty spot having been washed off, all that remains 
is the stock remark about the beauty of a row of studs com- 
pae with a row of poles; and, if the people of Wolver- 

ampton are content to pay extra rates for the sake of the 
studs, then it is really none of our business,” and we can 
only leave them with the thought that the Council and the 
Tramway Committee will never lack men in whose crania 
the space provided for commercial intelligence is swept and 
garnished. We are confident, however, that the people will 
stand the trolley, and worse, if they can keep their pockets 
closed, so that we shall look for the publishing of the com- 
plete report and balance-sheet with the intention of further 
criticism. 


Bradford Tramways.—The Corporation has decided to 
proceed with the construction of sidings and connecting lines at a 
cost of about £7,000. Mr. С. W. Shepherd, the tramway traffic 
superintendent, has been appointed to a like position in Edinburgh 
at £300 a year. 


‘addressed the assembly in Italian. 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS IN ITALY. 


(Continued from page 625.) 


At the Tomb of Volta, the visitors were received by 
Cavaliere E. Linati'(Mayor of Oomo), Prof. A. Volta (grand- 
son of the great philosopher), and other distinguished gentle- 
men. Tbe members of the party reverently bared tbeir heads as 
they entered the little cemetery of Oamnago Volta, and stood 


Tug Toms oy VOLTA. 


before the mausoleum which had been erected to the memory 
of Alessandro Volta and his family. Cavaliere Linati then 
The following is a trans- 
lation of his speech :— 

Ladies and Gentlemen,—In this hour of profound emotion, my 
poor inadequate words ought only to express the gratitude of 


- Camnago Volta for the momentous visit of this noble assembly, 


before which I reverently bow. Yet I cannot but elevate my 
thoughts to the cause of this high honour—to that great one who, 
consecrating this hill as monument to his eternal repose, left it 
& heritage of honour and glory, which you, with your illustrious 
presence, magnify. Yes; Alessandro Volta, to whom humanity owes 
that great revelation tbat tore the veil of ignorance from the dying 
eighteenth century, and who illumined the world with his sparks, 
pointed out to science the upward paths to tread. Fervent apostles 
of physical research, with skilled and modern applications of his 
discovery, have astonished the world and immortalised his great 
name. 

It is not, however, given to me to enter further into this 
subject, as it is too elevated for the scientific attainments of the 
speaker. Therefore I close these few words, recalling how, four 
years ago, on this selfsame tomb, the renowned Prof. Thompson 
(who, I am glad to вее, is among us again) bore the greeting of the 
English Electrical Engineers, a greeting that I beg to exchange 
to-day, with fervent affection, in homage to the science that, above 
every human passion, has made us brothers at this sanctuary. 

I thank you again, ladies and gentlemen, for the honour rendered 
to the modest Commune of Camnago Volta, that will brand this 
memorable day with indelible, grateful and perennial memories. 


The President of the Institution, Mr. R. Kaye Gray, then 
spoke as follows, in the French language :— 


In the name of the Institution of Electrical Engineers of Great 
Britain, and during the presence in Como of over 120 members of 
this body, I lay a wreath on the tomb of Volta, as a mark of venera- 
tion for one whose fame has lasted for more than 100 years, and 
whose philosophic thought and indefatigable industry have ren- 
dered great services to mankind. 


Mr. J. Gavey, Vice-President of the Institution, and 
Engineer-in-Chief of the British Postal Telegraphs, also 
addressed the assembly in French to the following effect :— 


I much regret my inability to address you in your beautiful 


‘Italian language, and, further, it is impossible in any language to 


do justice, in a brief address, to one who may be said to have laid 
the foundation of our modern electrical engineering. I simply, 
therefore, content myself by asking you to accept on bebalf of the 
Institution of Electrical Engineers of Great Britain the assurance 
of the deep feeling with which we pay homage at tbe tomb of the 
great Italian Volta, a man whose namo is honoured and revered 
throughout the civilised world. That his spirit still lives amongst 
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the inhabitants of his native land, and that his mantle has fallen 
on worthy shoulders is shown by the carrying out of the great elec- 
trical works which we Englishmen bave travelled so far to see. 
That this spirit of enterprise may continue, and that it may result 
in the further development of the resources and in the increase of 
the prosperity of this magnificent country, is the fervent hope of 
your friends and well-wishers, your English visitors. 


Prof. Silvanus P. Thompson delivered an address in 
Italian, of which the following is a translation :— 


Honourable Mr. Mayor, emirent colleagues, members and 
friends, —We bave come here to offer our respects to the immortal 
memory of a man whose name is kept in perpetual reverence by 
all tbe civilised world. Here on the Italian soil, under the 
beautiful skv of Italy—Italy, the mother of nations—we pilgrims, 
sons of another country, born under another sky among the grey 
fogs of the north, we wish to add to the homage of other nations 
our tribute of faithful and everlasting memory. 

It is perhaps superfluous to lay stress on the intellectual obligation 
due from science, and much more from practical science, to 
Alessandro Volta. His name will remain eternally associated with 
the inventions of the Electrophorus and of the Voltaic Pile. Truly 
he was more than an inventor: be was a scientist of the first order, 
an investigator of great genius, who accomplished many conquests 
in many departments of physical science, who did many things, but 
who touched nothing without adorning it. | 

In the course of his laborious studies, in the midst of his duties 
as professor of the University, he made celebrated discoveries 
relating to the source of the electric current, beginning with the 
electric pile, which he invented. He is honoured as a great 
inventor, a* an apostle (one may say) in practical knowledge, who 
by his intellectual power mastered the rough forces of nature, and 
converted them afterwards to the service of human civilisation. 
Since the invention of printing, which multiplied learning and the 
diffusion of ideas, and, later on, the invention of steam as a motive 
power, which not only multiplied industries and the mechanical 
power of man, but also quickened and facilitated the contact of 
people with people, the progress of civilisation and of science has 
equally multiplied and increased. But no other discovery contri- 
buted so much to the perfection of arte as that of the Voltaic Pile, 
which we owe to Volta. Without this initial discovery we should 
not have had the discovery by Faraday of the electric rotations, the 
beginning of the principle of the electric motor, a discovery 
followed many years after by the discovery—much more 
important—of induction, the principle, in fact, of all 
dynamos and transformers. With the continuous develop- 
ment of science we have arrived at the knowledge of many things 
unknown at the time of Volta. All the phenomena of electro- 
magnetism, the mechanical generation of electric currents, the trans- 
mission, distribution and utilisation of electric power, telegraphy 
and telephony, the new horizon of electric waves, all appeared in 
the last century, after his death. The fundamental principle of all 
these wonderful developments was due only to this great man. In 
all these developments Italy has taken a great part. Italy has never 
ceased to produce worthy successors to Volta in electrical science, 
as well amongst those who carried forward the torch of research as 
amongst those who made use of the forces of nature for the advantage 
of man. 

We are happy to know, and we congratulate ourselves with you, 
that the developments of electrical industry in Italy have greatly 
contributed to the prosperity of this great country, and we modest 
followers of those studies which Volta so grandly made, realising 
the greatness and immensity of this new world opened up by him, 
we come to his tomb to salute his memory. At the same time we 
make this homage to him, and to the memory of those true splendours 
of past centuries, by which Italy acquired the well-merited name of 
' the land of the great.” We remember, too, that we are also citizens 
of a nation where science flourishes with great development, and 
where, from time to time, great personalities have lived. If Italy 
can boast of the names of Galileo and of Leonardo da Vinci, we can 
also boast in England of Gilbert, the father of magnetism, of 
Newton, the creator of natural philosophical mathematica. You 
Italians have Volta; we are proud of Faraday. But neither 
Galileo nor Newton nor Volta nor Faraday belongs exclusively to 
алу one nation. Great men of sucha kind belong to the whole 
world, and we pilgrims of science gather once more around the 
tomb of Volta, the greatest benefactor of humanity, in order to 
render our tribute of reverent knowledge and of universal 
recognition. 

Prof. Volt&, who occupies the Chair of Phyeics at the 
Liceo, Milan, also addressed the meeting in terms of which 
the following is a translation :— 


Ladies and Gentlemen,—In coming to Italy on your long scien- 
tific tour, you did not forget the Comasco electrician, and have 
brought a splendid crown of art to the tomb where he reposes. 
Permit his descendant to remark that this is but a continuation of 
the noble relations that tied his life to learned England. 

The great Volta searcbed and found in England wide fields of 
culture; Crawford and Black were his favourite authors; he spent 
many months in your country in the year 1782, and while there he 
became acquainted with its great and numerous irdustries, and had 
occasion to see the first railroad at Coalbrookdale, of which the 
wrote enthusiastically to Italy. He visited the most renowned 
academies, and was friendly with such men as Priestley, Watt, 
Percival, Cavendish, Banks, Davy, and many others; and he 
ultimately showed his respect for English science by giving his 
first academical lecture at the Royal Society in London in the same 
year, reading his famous memorandum on the electrometer con- 
denser invented by him—that simple yet marvellous instrument 
that was the first stepping-stone to the great discovery. 


* 


The Royal Society appreciated the merit of Volta, and seven 
years before the invention of his cell, it had already nominated 
him effective member of the Society, almost as a prelude to his 
immortal discovery ; and it was even so, for, before communicating 
to any other the invention of his cella, Volta first of all wrote of it 
to the Royal Society in his classical letter dated March 20th, 1800, 
addressed to the President, Sir J. Banks. | 

To-day history repeats itself; a young Italian, willing and 
worthy, proposes to himself a problem such as only those who have 
the strength to win, can achieve; and behold, in England he finds 
help and support for bis first faltering steps that quickly become 
enormous strides; for, if Marconi had not the moral and material 
encouragement of Preece, he might never have won, or at least, his 
victory had been much delayed. 

I take pleasure, ladies and gentlemen, in recalling all this here, 
and at this moment when you confirm these sentiments that your 
noble country professes for the studious, no.matter to what 
nationality they may belong. 

It is these that impart to your gracious homage to Volta an 
immense value and particular meaning, and I am glad to express 
tbese sentiments while I beg to offer you my sincere and affectionate 


greeting. 

Mr. J. R. Hewett, on behalf of the students of the 
Institution, was charged with the duty of offering a 
memorial tablet subscribed for wholly by the students. Mr. 
Hewett spoke as follows :— | 

Ladies and Gentlemen,— Representing, as I have the honour to 
do on this occasion, the student members of the Institution of 
Electrical Engineers, I beg to present the memorial shield of 
bronze, designed by Mr. dilbert Bayes, and subscribed for by the 
students, as a token of the deep respect in which we revere and 
honour the memory of the great Italian inventor, Alexander Volta. 

It is interesting to mention that Mr. Baycs is a Gold 
Medallist of the Royal Academy, and was forinerly an Art 
Student at Finsbury Technical College. 

The ceremony of presenting the wreath, and the accom- 
panying speeches, were performed with great decorum and 
solemnity, the only regrettable feature being the excess of 
zeal displayed by some of the numerous amateur photo- 
graphers of the party, who kept up a continuous fusillade of 
snap-shots all the time. At the conclusion of the ceremony 
most of the party reverently passed through the Tomb. 
Afterwards the members were entertained with light refresh- 
ments at the house of the Mayor, Cav. Linati, before driving 
back to Como. 

On the return journey, а most unfortunate accident took 
place; one of the vehicles was partially overturned, and Mr. 
C.J. Hall, of Leeds, had the misfortune to break his arm. Mr. 
Hall pluckily declined to become an invalid, and went on to 
Milan on the following day; during the week the patient 
made fair progress, but, of course, some weeks must elapse 
before his injury is dured. No other member of the party 
was hurt. 

The afternoon was free of engagements, and the party 

was dispersed abroad over the town and its environs. Many 
of the members went up the Brunate, an imposing mountain 
almost overhanging the city, by funicular railway, and those 
who continued the journey on foot to the summit were 
rewarded by a panorama of great beauty. At 5 p.m. a 
reception was held at the Civic Museum by the Mayor, 
who entertained the visitors to tea; in this Museum are 
preserved the Volta relics and many other interesting 
objects. 
. The Museum, Casino, Public Library, the Exhibition of 
Agricultural Machinery (which opened on the 5th inst.) 
and the funicular railway were all placed freely at the dis- 
posal of the visitors, wh» were greatly indebted to the 
extreme courtesy of the Municipality of Como, and the 
Mayor, Cav. E. Linati. 

In the evening a number of the local dignitaries joincd 
the members of the party at dinner at the Plinius Hotel, 
the function becoming, in fact, a farewell banquet, at which 
many brief speeches were delivered, expressing in the warmest 
terms the mutual respect and esteem of the visitors and 
their Italian friends. 

On the following day an early start was made for Milan. 


(To be continued.) 


CORRESPONDENCE. 


The Manchester Electrical Fish and the Valparaiso Mule. 

I thoroughly appreciate your Valparaiso correspondent's 

letter in this week's issue of the Review, but I think that 

the electric fish as brought to land by an electrical fisher at 
E 
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the Manchester meeting is too valuable a prize to be in any 


way injured by the kicking of any mule, not even by one 


kicking all the way from Valparaiso. Now that I think of 
it, the Valparaiso mule could have no kick in it, seeing that 
according to its inventor its legs work through stuffing 
boxes in the bottom of the boat. 

The account in your issue of February 26th (?) does not 
do justice to the inventor of the electrical fish at the 
Manchester meeting. Some may think as your Valparaiso 
correspondent evidently does, that the fish was of the 
electrical cod species. The conception is certainly full of 
humour, but it was evident from the details given by the 
speaker, that he had a sound grasp of the difficulties to be 
overcome in adapting electric power to the haulage of canal 
boats, and that he saw & practical possibility of constructing 
an electrical fish for that purpose. That it will be a fish 
difficult to catch goes without saying, but it is to be hoped 
that the inventor will follow out his idea, and finally give us 
“ Тһе Compleat Angler," in the shape of a fish no aiscip'e 
cf Izaak Walton ever dreamed of. 

If, therefore, the electrical fish can rank on its humorous 
side with your Valparaiso correspondent’s mule, and inclined 
plane suggestions (vide Max Adeler), the fish is capable (f 
useful work in the future, while the mule must inevitably 
stick in the mud. 

Aquatus. 


P.S.—In view of your correspondent’s remarks on the 


size of the boat, the inventor of the fish suggested that a 


fish of the nature of a torpedo with two propellers running 
in opposite directions would not run any danger of rotating 
rapidly round an almost stationary propeller. 


efuse Destruetors. 
Will you permit me a very few words in answer to Mr. 


Gray's criticism in your issue of the 3rd inst. on my letter 


in your issue of March 27th ? I am pleased to note that 
Mr. Gray confirms the figures of evaporation which I gave. 
I fail, however, to follow his argument with respect to the 
different qualities of refuse consumed at different times. 

Зо far as I have been able to find out there is only one 
quality of refuse in Accrington, and it is not selected in any 
way with a view to steam raising. 

With regard to Mr. Gray's second point, my reference was 
distinctly to the units generated per ton of refuse. I do not 
think that the destructor is corcerned in any way with the 
units delivered. 

The object of my letter was to point out to you that the 
results obtained at Accrington in the generation of elec- 
tricity from refuse are equal—if not superior—to those 
obtained on any other plant in existence; and I feel sure 
tbat Mr. Gray will not quarrel with me for wishing to make 
this fact clear. 

I quite agree with his concluding remarks with regard to 
the publication of exaggerated figures, which I have always 
deprecated and carefully avoided. 


Е. L. Watson, A. M. I. C. E. 
Lecds, April 7/5, 1903. 


On Coherence. 


I have read with much interest “ W. P. Вв” article on 
the above subject, but do not consider bis theory is sufficient 
to meet the case. Taking the amount of extension of the 
filings given by him at g5;'55s5th part of their lengtb, be 
assumes that the increased space occupied by the filinga sets 
up compression, and Lence better contact; but let him take 
& tube of filings which will cohere under the influence of 
electrical waves, having & movable plunger as an electrode 
in good contact with the filings, and let him compare— 

l. The decrease of resistance under the influence of 
waves. 

2. The decrease of resistance caused by compressing the 
plunger кз», of the space occupied by the filings. 

He will tiud the decrease in Case 1 is far the greater. 

I suggest the following theory as giving a more consistent 
explanation :— 

It is known that substances in an electro-magnetic field 
become radio- active; suppose, then, that the filings either in 


a magnetic field, or what is practically similar, in the path 
of electric waves, become radio-active, they will ionise the 
gas between them at once, causing a reduction of their 
resistance; they will simultaneously set up a statical charge, 
polarised at each end of each filing, causing attraction, 
better contact, and a further reduction of resistance. This 
will explain two well-known phenomena :— i 

1. That after the cessation of waves, the filings partly 
decohere, owing to the cessation of ionisation. 

2. Mechanically they are further decohered by tapping, to 
break down the actual contact. 

І have found from actual experiment that if a vacuum 
tube with a spark gap in ғегіев, set just to a limit across 
which the spark will not pass, is used as a coherer, the spark 
will pass on the impact of electrical waves, and continue 
after the waves have ceased until tbe current through the 
tube is cut off, showing ionisation of the gas in the tube, 


and, consequently, decreased resistance. 
4 0. D. L. 


The Measurement of High Temperatures. 


I was pleased to see the reply to my letter from Mr. Weise, 
and thank him for the information contained therein. I do 
not think he quite appreciates my difficulties. I, like him, 
have no trouble with short pyrometers, a number of which 
I have in use constantly. But, my trouble is with the 
lengths of from 5 to 6 ft., where the temperature is to be 
measured inside steel annealing ovens and in the centre of 
the work. A clay or porcelain tube would be much too long 
to stand without breaking, and the pyrometer has to be 
taken out at each discharge of the oven, so it has a lot of 
handling. 

I see Mr. Weiss finds his platinum wires become brittle 
after use. I have tried passing a current through them and 
heating them to a white-hot heat in the air а number of 
times by connecting them to a 120-volt supply with water 
resistance to regulate the current. By switching on and off 
the current about 20 times, I find it takes most of the 
brittleness from the wire, which should be well cleaned before 
putting it back. d 

The most brittle part of the wire appears to have the 
least resistance, as it takes much more current to heat it 
than new wire does. Can anyone explain the reason of 
this ? - 

I have made an attachment to a Roberts-Austen’s гесога- 
ing pyrometer, a short description of which may be of 
use to others. It consists of a fibre disc, about 3 in. 
diameter, with 61 brass segments equally spaced round the 
periphery. They are made like the teeth of a saw, so that 
& spring pressing on the edge slips from one to the other 
with a very short break of contact. The segments are 
divided in sections of five circuits eacb, and wired up to 
five slip rings like an alternator eollector. This is driven 
from the centre spindle of an American clock. I аш thus 
able to take continuous records of tive different places at 
once. The one extra contact is left void, and so at each 
hour registers the zero of the instrument, and at the same 
time divides it up into hours. One contact next to the zero 
has a small resistance in circuit, and so causes a slot to drop 
out from one curve, and so distinguishes it and gives a point 
through which the hour lines on the record may be ruled. 
The other curves can be located by measuring from this dot. 
This apparatus I have found greatly enhances the value of 
а 1ecordirg pyrometer. 

If, after the ends of a couple are twisted together, they 
are fused on the ends by laying the couple on a carbon plate, 
and drawing an arc with a carbon pencil with about 3 
amperes of current, they will not need to have their ends 
renewed at all, as Mr. Weiss mentions. It is only due to 
increased resistance through the ends working loose that 
they require renewal, and this fusing or welding preventa 
that. I need hardly mention that the negative pole must be 
connected to the pencil to produce the arc. 

Like your correspondent, I have tried to do away with 
water jackets, and have only been successful where the ter- 
minal box is in an exposed position in the open air, other- 
wise the readings are unreliable, owing to thermal effects in 
the terminals themselves, 

I do not like pivot suspension in instruments for this 
class of work, as it always increases the liability to error 
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from friction, and a strip suspension does away with one 
spring for control, and, besides, has no liability whatever to 
introduce friction of bearing, 

I use an electric furnace which I made for the purpose of 
annealing and heating specimens of metal for recalescent 
cooling carves, I find it is satisfactory, and it may suit Mr. 
Weiss. 

A porcelain furnace tube 14 in. diameter and 24 in. long 
is wound with platinum wire for about a foot in the centre. 
The wire is 018 in. diameter, rolled into a ribbon 
35 in. wide, and the spirals аге } in. apart. It takes about 
20 ft. of the wire. The ends should be doubled back to 
carry the current without undue heating from the terminals 
to the first convolution on the tube. The whole is then 
wound with asbestos to 3 in., and is put into an iron box 
6 in. diameter and packed round with br: ken firebrick. I 
am able to switch this across 120 volts and get it up to 
1,300 C. in 15 to 20 minutes with a current of 6 to 7 
amperes. Great care must be taken at firet to get the heat 
up very gradually, or the tube will crack. 

If this furnace is used to make rising curves, it will be 
necessary to take extraordinary prccautions to insulate the 
instrument from earth, as the porcelain tube is, when at this 
heat, а very poor non-conductor, and the currett travels 
along the pyrometer wires and through the instrument, and 
is likely to upset the reading. | 

I have designed for my own use an apparatus fur moving 
the photographic plate for taking rccalescent curves at 
variable speed, which works without friction. I do not know 
of any apparatus equal to it, as they nearly all have son.e 
friction in connection with the motion that is liable 
occasionally to produce a kink in the curve where there 
should not be one. I will send sketches if of any use to your 
readers. 

Henry J. Robinson. 

Handsworth, Birmingham. 


Municipal Loans. 


I have read with great interest the letters re the above in 
your valuable journal. 

With regard to the matter of depreciation and siuking 
fund of municipal electricity undertakings, it appears that 
-it is necessary at the end of, say, 25 or 30 years, to be able to 
completely renew the plant; in other words, at the expiration 
of this period, money should be fortl.coming for this purpose. 

May І ask you if the Local Government Board will grant 
a loan for the complete renewal of the plant, provided Ше 
whole of the capital, out of which this plant in question has 
been paid for, has been completely paid off by the sinking 
fund ? 

If the above is the сазе, I take it that the sinking fund 
has done its work, in making it possible at the end of, say, 
25 or 30 years, to completely renew the plant by raising a 
fresh loan. | 

If this is so, may I ask what need is there for a deprecia- 
tion fund? as I understand the whole and only object of 
such a fund is to renew the plant when worn out. 


David Smith. 
London, S. W., April 9/5, 1903. 


[There would be no reason for refusing a loan to replace 
plant paid for under the operation of the sinking fund; but 
the position suggested could never arise, as the renewals 
would not take place ut the end of the 25 or 80 years, but 
ut various periods, according to the nature of the plant. 
Accumulatora, for example, have an estimated life of only 
10 years. 

Moreover, how can & sound business be built up on 
the basis of & fresh start, with fresh capital, every 25 or 30 
years? Mr. Smith evidently agrees with us that under the 
operation of the sinkiog fund nothing is provided for 
beyond original cost, the fallacy against which we have 


contended being that a valuable asset remains when the 


loans for the plant have been paid off.—Eps, ELEC. REv.] 


Experiments with a High-Pressure Fuse. 


Referring to the article on the above in your issue of the 
10th inst, I note that Messrs. Ferranti’s expert, Dr. 


Garrard, asserts that the opinions of myself а.а others 
regarding the reliubility of fuses used on circuits of the order 
of 10,000 volts (with large amounts of power behind them) 
are erroneous ; in support of this statement, an experiment 
is described, the resuits of which are stated to prove it con- 
clusively. | 

In view of this, it may be pointed out to those not well 
acquainted with such matters, that Dr. Garrard’s tests prove 
nothing one way or the other; not only were the conditions 
(under which the Ferranti fuse in question was t«sted) 
ubnormal, but they do not represent even »pp:oximately 
certain severe conditions under which high-pressure circuits 
may have to be opened in actual practice. | 

The fuse (a new one) was tested by placing it across the 
terminals of an excited alternator as a short circuit, and was, 
therefore, blown by a current of low power factor, ard of 
approximately three times the value of the normul full-load 
current of the machine. For reasons sufficiently obvious, 
such a test by no means complies with the stringent require- 
ments of modern practice, and is, as a matter of fact, by no 
means a severe one. 

The right way to test a high-pressure fuse is to throw two 
machines into parallel through it, at normal pressure, when 
they are in opposition of phase ; this is опе of the severest 
conditions aciually met with in practice which can be readily 
repeated for the purpose of testing fuses, although, of course, 
ic is somewhut severe treatment for the plants paralleied in 
this way. An even better test of the capabilities of a fuse 
is to parallel through it a large synchronous motor at the 
end of a long cable line when the motor and supply E.M.F. 
waves are in opposition of phase. 

Both these conditions are, unfortunately, sometimes met 
with in prectice. As a rautter of fact, there are occasionally 
a number of others quite as severe, which I ned not refer 
to now. And when Dr. Garrard has succeded in meeting 
euch conditions in a satisfactory manner—not with a newly 
fused box, but жі. ћ a fuse which has had current through it 
fur some months (another point of some importance in prac- 
tice)—1 think it will be tinte enough for those engineers 
who have been through tlie d.fferent stages of fuse construc- 
tion, and who do not believe in the reliability of fuses under 
all conditions, to modify their opinions. 


London, S. W., A,ril 151A. 


A. C. Eborall. 


Mr. Justice Buckley aud Company Directors. 


If the judgment delivered in the case of the Telescriptor 
Syndicate be taken as a criterion in the ethics of syndicate 
direction, then no one with any reputation to lose can safely 
become a director of a syndicate or company formed under 
the Cumpanies’ Acts 1862— 1900 (particularly 1900) to 
investigate the merits of an invention by demorstration on a 
practical scale. 

Whatever may have been the motive underlying this 
judgment, it can hardly be thought that Mr. Justice Buckley 
really intended to convey that the acceptar.ce by a director of 
shares which had nol been paid for in cash by somebody, con- 
stituted in iteeif a wrong and discreditable act. This view 
seems to be borne out on a closer examination of Mr. Justice 
Buckley’s utterances. | 

Although he commits himself to the apparently unequi- 
vocal statement that “ in accepting the gift from Wallace ef 
the 2,000 shares, each of these gentlemen (tle directors) 
did an act which the Соп: cannot npprove;" he says in an 
earlier part of his judgment: As to the circumstances ui der 
which the three directors, Hopkinson, Lawrence aud Fisher, 


obtained these bonus shares from Wallace, the facts are nut 


at present sufficiently proved," and again, Upon Че 
present materials the facts are not sufficiently ascertained as 
to whether the 2,000 bonus shares in the present company 
were given to these three directors in conection wich their 
Joining the board ; and again,. . . I have purpescly 
ubstained from referring to the question of fact, at present 
undetermined, whether the sbares were, or not, given as a 
present on joining the board ; for the time being I assume 
that question in favour of the directors.” Further, it muy 
be competent to quote the following sentence from the 
opening paragraphs in the judgment: — The question I 
have to determine must turn upon legul/considerations,” 
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The fact that the directors of the Telescriptor Syndicate 
did accept fully-paid vendors’ shares from the promoter 
(Barrister Wallace) seems to have been seized by the learned 
judge as an opportunity of pointing a moral, without, 
however, we fear, adorning a tale. 
been horrified that acts should have been done which 
resulted practically in enabling someone to obtain his shares 
at а discount. The figures are as follows :—A director took 
up and paid for 1,000 shares of £1 each in a private 
syndicate and received 2,000 fully-paid shares from the 
vendor, who was also a director. This amounted to letting 
the director have a £1 share for 6s. 8d. Now, as the 
syndicate partook of the nature of a private partnership and 
no appeal was made to the public to subscribe for shares, 
why should a director no! get his shares for 6s. 8d., or, for 
the matter of that, for the odd 8d. if it were considered 
suitable consideration in the circumstances ? | 

This distribution of fully-paid shares among the directors 
appears to have been merely & method of apportioning 
interests among the partners in the undertaking, one of 
whom contributed the invention and the remainder the cash 
to develop it. | 

When we consider the many ways in which the same 
result could have been achieved by the aid of the Companies' 
Acts and a little imagination, Mr.. Justice Buckley's denun- 
ciation thereof seems somewhat pedantic. | 

Suppose we tell the story in the following way :—An 
inventor, À, brings his invention to & promoter, B, and asks 
for financial aid in developing the same. В naturally says, 
“Tf I do this you must give me an interest in your inven- 
tion, and I shall, no doubt, have to part with & portion of 
that interest to those whom I may interest financially in the 
matter." In other words, a partnership is formed between 
A, B, and the financiers, C, D and E. 

In order to protect themselves, and with a view to simplify 
the apportionment of the interest each one is to have, a 
syndicate is formed under the Companies’ Acts, and a certain 
number of shares issued as fully paid to the vendor, who then 
transfers a sufficient number of his shares to B, C, D and E, 
to define the agreed interest each was to have in the 
business. О, D and E find money for working capital and 
give their time and influence without remuneration. In other 
words, for the amount of their contribution to the working 
capital fund they buy such and such a percentage interest in 
the invention. 

This is perfectly legitimate, and to say that it amounts 
to obtaining shares at a discount may be technically correct 
from a legal standpoint, but to go further and seek to cast 
odium upon à man who has done this to the extent of 
causing him to resign his position as a Minister of the 
Government, is а cruel and unjustifiable act. Mr. Hayes 
Fisher, for whom—if he will permit us to say so—we have 
the most profound sympathy, can only be considered in the 
light of a victim of circumstances ; first of all, as regards 
technical detail in the manner in which his agreed interest in 
the invention was defined ; secondly, owing to a very pedantic 
interpretation of facts which “must turn upon legal con- 
siderations,” ; 

Mr. Justice Buckley seeks to mitigate the effect of his 
previous strictures in the following words at the conclusion 
of his judgment :—“ The outcome of the whole matter ів 
that they are heavy losers by the company. If no one else 
had ever been admitted to membership (which, unfortu- 
nately, is not the case), they would have been in a position 
to say that, if the bonus shares transaction was illegitimate, 
it affected, at any rate, only the creditors (for whom they 
would provide) and themselves," but we cannot see that the 
inclusion of others by transfer one year after the formation 
of the syndicate is so heinous an offence as is suggested in the 
judgment. 

Either Mr. Hayes Fisher has been guilty of a dishonour- 
able act or he has not. Now, no one connected with the 
syndicate, either as creditors or as shareholders, is one penny 
the worre. This is admitted. Then why has the resigna- 
tion of Mr. Hayes Fisher been accepted ? 

Sympathisers. 


Birkdale Tramways.— Тһе contract has been let to 
Mesers. Griffiths & Co., of London, for the construction of the 
extension to Smedley Hydro. 


He appears to have 


ELECTRICAL FIRE HAZARDS FROM THE 
AMERICAN STANDPOINT. 


FROM ‘a paper read recently before the Engineers’ Club of 
Philadelphia, we gather that the fire risks from electrical 
work are greater in the States than here, judging by the 
number of electrical fires recorded. 

The causes are summarised thus :— : 

1. Short circuits. 

2. Leaks. 

8. Overheating of conductors, that is, current-carrying 

rts. 

mm shows that, generally speaking, the protecting 
devices, such as fuses or circuit breakers, open the circuit 
after the damage has been done. | 

Several instances of damage due to short circuits are 
given. One, in a lighting station, was due to an arc start- 
ing at the bottom of an alternating current switchboard, 
simultaneously with a “short” at ар alternator. The heat 
due to the arc was such that the machine could not be dis- 
connected from the board, with the result that the other 
alternators short-circuited and were all burnt out. 

In another саве, > chain hanging from a travelling crane 
came in contact with the live terminal of a tramway gene- 
rator. Molten metal falling caused a disastrous fire. 

As regards leakage, dampness may cause a leak, which, 
whilst being so small as not to affect the cut-out, chars the 
wood casing, which eventually ignites. Electrolysis, result- 
ing in so-called verdigris, renders switch bases, &c., con- 
ducting, and causes short circuits ; acting on the conductors 
it reduces their sections until they overheat. 

Another source of danger is the electrical ignition of gas, 
and a case is cited in which a flexible hung over a gas 
bracket came into metallic contact with it, arc-ed across, 
punctured the pipe, iguited the gas and caused a fire. 

Many other possible sources of fire are given, but as these 
are sufficiently obvious, it is not necessary to repeat them. 
One sentence, however, is too good to omit, so we quote it 
verbatim :— 

* It has been contended that electric light stations burn 
more rapidly than buildings of the same construction, but 
used for other purposes, and it has been supposed by some 
that this is due to the saturation of the walls, floor, and its 
entire structure with electricity. The atmosphere in central 
Stations supplying light and power is impregnated with 
ozone, the result of electrostatic discharges from belts and 
sparking brushes, and intensified by the more favourable 
conditions of heat and dryness necessary to the proper opera- 
tion of а station. That ozone adds to the heat and rapidity 
of a fire once started is evident, and is a subject for further 
investigation.“ 

The conditions named are purely American, as the 
flapping of belts and the sparking of brushes are entirely 
absent from modern central stations in this country. But 
what a lot of ozone our station engineers are missinz! 

The regulations in force in America — The National 
Electric Code "— were compiled by the American Institute 
of Architects, American Institute of Electrical Engineers, 
American Society of Mechanical Engineers, American Street 
Railway Association, Factory Mutual Fire Insurance Com- 
panies, National Association of Fire Engineers, National 
Board of Fire Underwriters, National Electric Light Asso- 
ciation, and the Underwriters' National Electrical Associa- 
tion, and it might surely be surmised that the combined 
wisdom of these honourable and learned bodies would be 
suflicient to evolve a set of rules to meet every conceivable 
condition. 

Dut, according to the author of the paper referred to, 
there are circumstances where, **from а possible misinter- 
pretation, or the unusual conditions present, the code does 
not seem to apply." Not a very hopeful outlook for our 
own Iustitution's New Rules! We are in agreement with 
the author when he suys the only precaution against poor 
joints lies in the prevention of them. Until there is some 
system of registration of wiremen, similar to that in vogue 
for plumbers, so long will the poor joint be with us, whilst 
Jointing is permitted at all. 

In the course of discussion, it transpired that 1n Phila- 
delphia, where there are 16,000 wired buildings insurcd, 
the numbers of electric fires during the past few yeara were 
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as follows :—1896, 55 ; 


1897, 50; 
(13 due to trolley wires) ; 1901, 89 (84 due to trolley wires). | 


1898, 46; 1899, 76 


Neglecting the trolley wire cases, the average number— 
about 55— bas remained stationary, although the number of 


wired buildings must have greatly increased. 


It appears, 


also, that the insurance companies inspect the work during 


construction. 
not as a general rule. 


This is not the casein this country, at any rate, 
In the Liverpool district, the tariff 


offices employ a competent expert, who inspects important 
installations, but we are not aware that this is the case in 


the London district ; 


in fact, from what we can learn, the 


insurance companies will shortly accept an electrical installa- 
tion just as they do a gas piping system, without question. 
Whether this will tend to increase the number of fires or 


not remains to be seen. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEBE ENDING APRIL 8TH, 1902. 


Aarhuus. Teleg. pele . Value £250 
Alexandria.. x s is 77 
Amsterdam А os .. 836 
Banckok .. 131 
Buenos Ayres. Teleph. cable.. . 660 
Calontta 82 1,846 


Cape Town. 2 ee 667 
eleg. a rts. oe э 
Channel Islands .. iu 


Colombo . ee 811 
Copenhagen. Teleg. wire . 160 
Durban 2 р sar 508 
- Teleg. mat. " . 658 

" Teleph. wire .. ee 465 
East London P» xis 1,847 
Fremantle .. T ge TA 42 
Hamburg 52 
Mad ras e. ee ee ee 190 
Malaga ws 3s vs ee 58 
Melbourne .. A Se e. 15 
Pasages ga i "s .. 38 
Perth . as - . 620 
Piraeus s T is 71 
Port Elizabeth os .. 249 
Sydney es ve ux . . 2,634 
£12,013 


Total 


ETE ————————————————— 


WEEK ENDING APRIL 7TH, 1903. 


Adelaide .. Value £798 
Amsterdam .. es T 95 
Bombay = oe s So 183 
„ Teleg. mat. 56 
Впепов Аугев 25 Sie oe 74 
" Teleg. mat. 950 
Calcutta ss с, 400 
Teleg. mat. .. T 50 

Cape Town. 416 
i Teleg. 'mat. 1,478 
Colombo РР us ee 135 
Durban . ee ee . 2,039 
x Teleg. mat. ee 669 
East London е vis ee 395 
Gibraltar ee ee ee ee 95 
Hamburg .. ud i. oe 10 
Hong Kong. г vs .. 846 
Liban А . ee ee 17 
Madras. Teleg. mat. “> .. 112 
Malta . se es 20 
Melbourne .. s . . 1,805 
иш: Teleg. mat. 190 
Ostend * "EM . ee 60 
Penang x x "s А 38 
Perth ee 135 
Port Elizabeth А .. 862 
Rotterdam. Teleg. mat. oe 18 
St. 5 s - P. 18 
Smyrna ee 
Stockholm. ‘Teleg. mat. .. 108 
Sy dney . eo 0 0 660 
Sy ra. Teleg. mat. ee eo 114 
Wellington . 576 
T Teleg. mat. 814 


Total 412,060 


Foreign Goods Transhipped. 


Calcutta. Elec. appts... Value £43 
Gothenburg. Elec. apprts. .. 5 


£88 


Total 


Rio Janeiro. 49 tons teleg. 
wire 2s РР .. Value £— 
Shanghai. Eleo. mat. we 93 
Total £98 


Electrical Wares Exported. 


WEEE ENDING APRIL 15TH, 1902. 


Adelaide . Value 205 
Адеп. ЕЕ instruments 
Amsterdam. oe eo ET 
Auckland. we У „ 3,193 
Bombay di s T „ 238 
5 Teleg. mat. v» 67 
vi Teleg. instruments .. 111 
Calcutta © s 321 
Cape Town .. ee F 418 
Channel Islands .. a . 163 
Coiombo  .. EN vis a 52 


Durban és i se .. 967 


WEEK ENDING APRIL 15TH, 1903- 


Adelaide. . Value £17 
Buenos Ayres, Teleph. cable.. 125 
Calcutta ; ee 492 
Cape Town.. es ee . 101 
Colombo . 8 "s wv ДОВ 
Durban a 82 E 5% 66 
Hong Kong.. ws ә «6 17 
Karachi ee ee es ee 40 
Melbourne .. a - .. 497 
Perth cá "E АТА 92 
Рогі Elizabeth "A а е 24 
Rotterdam. Teleg. wire : #5 
St. Peter-burg, Teleg. wire . 2494 
Singapore bee ee eo oe 22 
Sydney А s * ve 722 
Wellington . -— sè Ms 71 
Yokohama .. à 788 
Total £5,181 

— — 


Foreign Goods Transhipped. 


Fremantle. 1.501 
Ghent ee oe oo . 10 
Gibraltar. ©» .. ee 159 
Hamburg .. vs “a ee 40 
#9 тер mat. .. 300 
Hobart "T " . 122 
Hong Kong . d sis és E 22 
Liban à as 810 
Melbourne .. 730 
Nagasaki e 120 
Perth 165 
Port Elizabeth os 1.054 
Port Said "EM 47 
Rotterdam. Teleg. mat. 250 
8t. Petersburg >» 60 
Teleg. mat. t00 
Shanghai 846 
Bingapore .. „ 121 
Stockholm. Teleg. wire 793 
Bydney js 1,214 
Tokio. Teleph. cable ws 989 
Wellington .. К 1,146 
Yokohama .. 2,882 
Total oe £20,308 
Bremen. Elec. appar. Value £103 
Paris. Elec. goods ss os 60 
Total T ee £263 


Music Hall Installation.—The opening of the Chelsea 
Palace of Varieties during Easter has added another to the list of 
places of entertainment possessing au up-to-date electrical instal- 
lation. The energy is supplied by the London Electric Supply Cor- 
poration at 100 volts alternating, and the Chelsea Co. at 200 volts 
direct, each company having approximately half the lights, and the 
two installations being distivct and well separated from each other, 
the diatributing boards being 6 ft. apart. 

Stage Switchhoard.—There are two 30-xw. high-tension trans- 
formers in special fireproof transformer house“ with two separate 
maine supplying the stage switchboard on the London side. There 
is also a special main from the Chelsea Co. to supply the portion of 
the switchboard on their circuit. The switchboard consists of 
marble panels, supported on a substantial concrete platform 10 ft. 
above the stage. The whole of the connections are made on the 
front. In addition, access to the switchboard may be obtained from the 
back, the switchboard being 7 ft. away from the wall. The arrange- 
ments for dimming the lights are effected by means of liquid 
resistances, the cones being lifted by an arrangement of pulleys and 
tracker wires worked from the front of the board by means of 16-in. 
wheels, with suitable locking gear for operating any dimmer in- 
dependently, or working the whole line simultaneously by means of 
the master lever. The dimmers stand behind the switchboard on 
the platform and are mounted separately on trays with mushroom 
oil insulators, the whole standing on a lead safe with drain in case 
of a jar containing the liquid being broken. 

The arrangement of the cables on the board has been care- 
fally considered, the cables of the two companies being separated, 
and to effect this there is provided an arrangement of iron ladders, 
the rungs being covered by porcelain tubes on which the cables 
rest. In addition to this, the pipes of each company are painted a 
distinct colour, and the panels of the board are labelled according to 
the company which supplies the panel. The stage plogs of the 
companies are also of different patterns. The stage lighting con- 
sists of an equivalent of 1,600 8-с.р. lamps, in addition to four 
projectors and 60 amperes for a cinematograph. 

Tbe auditorium and shelter lighting consists of an equivalent of 
1,000 8-c.P. lamps and eight 10-ampere lamps are on the front. The 
whole of the wiring is in steel tube, and efficiently earthed ; and 
the complete installation was carried out by Messrs. Leo Sunder- 
land & Co., 39, Victoria Street, Westminster, S. W. 


Forthcoming Book. — Messrs. Blackie & Son, Ltd., 
announce for immediate publication a work entitled Electrical 
Measuring Instruments,“ by Mr. Aspinall Parr, Principal of the 
Electrical Engineering College, Leeds, aud author of “ Parr's 
Direct Reading Instruments.” In a preliminary chapter Mr. Parr 
discusses the kind of work for which each of the several types of 
instrument in use is best suited, and points out the advantages and 
limitations attaching to the use of each. The various instruments 
are grouped according to their working principles and, by means of 
diagrams, these principles explained. The book is illustrated 
by nearly 400 diagrams. 


Willans Engines.—Messrs. Willans & Robinson, Ltd., 


have received an order from the Army and Navy Co-operative Storea 
for а 120-H P. engine for direct coupling to a two-pole Crompton 
dynamo. The Army and Navy Stores are also installing another 
Niclausse boiler. An order for a Willans engine of 180 н.р. for 
direct coupling to a Peebles dynamo has been placed by Messrs. 
Fulton & Sons, of Paisley. The Warrington Corporation has 
recently placed a contract for a 1,250-н.р. engine with Messrs. 
Willans & Robinson, Ltd., the order for the multipolar dynamo for 
direct coupling to this engine going to Messrs. Siemens Bros. and 
Co., Lt 


The Americanised Chloride.—4At its recent meeting 
the Electric Storage Battery Co., of America, ratified the purchase 
of tbe Cbloride Electric Storage Battery Co., of England. The 
Wall Street Journal for March 18th savs that the control of the 
latter company was obtained through the acquisition last October 
of 44,000 shares for about 8 98 000 cash. A new board of directors 
has been elected, a majority of whom represent the American 
Btorage Battery Co. Last November several experts were sent 
over "to Americaniee the English works at Manchester," aud this 
work is now under way. It is aleo propo:ed, says our con- 
temporary, to reorganise the business department of the works. 
The Chloride Co. had already worked up a market in the British 
Colonies, but it is said to be the purpose of the American manage- 
ment to reach out оп a large scale for new business in Mexico 
and South America, pushing the business eide from Philadelphia, 
but shipping the Manchester product, which can go considerably 
cheaper to those points than the batteries manufactured in 
Philadelphia." 


Electrical Garage.—4A large garage for electrical motor- 
сагв is being opened at 6 & 7, Halkin Street, Grosvenor Square, W., 
by the Carl Oppermann Electric Carriage Co., Ltd. It will have 
accommodation for about 200 cars, with every facility for charging 
the batteries of electrical vehicle». 


Imports of Foreign Electrical Machinery and 
Apparatus.—The value of the foreign electrical machinery into 
this country during the past month amounted to only £56,470 as 
against £65,664 in February last. On the other baud, imports of 
electrical goods and apparatus show an increase from £47,158 in 
March, 1902, to £67,999 last month. For the three months ending 
with March, British imports of foreign electrica] machinery have 
amounted to £184, 271, and of electrical goods and apparatus to 
£171,034. 
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The Siemens-Schuckert Works Co. We have received 


a printed circular dated April 1st from the Siemens & Halske Co.,, 
of Berlin, officially announcing tbat the Siemens-Schuckert Works 
had commenced business on that day, and that the heavy current 
branches hitherto carried on by the former bave now b:en trans- 

ferred to the new company. At the same time, the technical 
offices of the 8. & H. Co. enter the service of the new company, 

whose address is Askanischer Platz 3, Berlin, S. V., and at Nurem- 
berg. Accompanying the communication isa second circular cf tbe 

ваше date from tbe Siemens-Schuckert Werke, intimatiog tbe 

starting of business, and giviog а list of the names and fac-simile 
eignatures of the directors and mauagers of the company. 


Dissolutions and Liquidations.— Messrs. Donnison, 
Berly 1, Sillem & Co., electric light engineers and contractors, of 
Great Portland Street, London, have dissolved partnership. Messrs. 
Donnison & Sillem will continue the business under the old style. 

First meetings of creditors and contributori-s of the Telescriptor 
Syndicate are to be held at Carey Street, London, on April 28th. 

Mesars. G. Weston, S. L. Durell and E. A. Durell (G. Weston and 
Co., electrical engineers, 58, Fenchurch Street, E.C.) have dissolved 
partnership. The Messrs. Durell will attend to debts. 

First meetings of creditors and contributories of the Warring'on 
and District EL and P. Co. are to be held at Manchester on 
April 22nd. i 

Mesers. G. W. Carpenter and T. F. Mayfield, electrical engineers 
&nd contractors (Carpenter & Mayfield, Burton-on-Trent and 
Ilkeston), have dissolved partnership. Mr. Mayfield will continue 
the business under the o'd style. 


E. C. C. Assessment.— At Staffordshire Quarter Sessions, 
the Electric Construction Co., of Canno k, appealed against the 
assessment of their works, and the gross assessment was reduced to 
£5,175, and the rateable value to £3,450. 


Books Received.—“ The Cost of Municipal Trading,” 
by D. Н. Davies. Reprint of a pper and discussion before tbe 
Society of Arts in January. The pamphlet is published by the 
Industrial Freedom League, of 53, Parliament Street, S. W., at 6d. 

er copy. 

" Das Elektrische Licht und die Elektrische Heizung,“ by Dr 
Alfred Ritter v. Urbanitzky; Wien uud Leipzig: A. Hartleben's 
Verlag. | 

"Pratique des Essais des Machines Electriques & Courant 
Continu et Alternatif" by E. Р за 1евле and U. Rouvière. Paris: 
Librairie Polytechnique Ch. Beranger. 


Catalogues and Lists.—From Messrs. REISS & MARTIN, 
of Berlin, we have received & copy of their new English catalogue 
(45 pages) of presses, shears and special sheet metal working 
machinery. In most cases prices are stated. 

An illustrated bulletin (No. 6) has been issued by Messrs. E. P. 
ALLAM & Co , of Hatton Garden, giving particulars of their Premier 
ironclad starting switches, cut-oute, and circuit breakers. 

Messrs. W. C. Martin & Co, of Glasgow, have sent us a 
pamphlet giving a list and illustrations of a few of the steamers 
which they have recently fitted with electrical installations. 

A neat little eight-page pamphlet bas been brought out by the 
Ілкоглт= Co, of Victoria Street, S. W., describing their patent 
Ry8tem of electrical illumination to which we have already referred 
on several occasions. The system ів fully explained and shown and 
some prices are given. 

A small leaflet relating to the Syro" switch (tumbler pattern) 
bas been issued by the Sygo SwrrcH Co, LTD., of Cazenove Road, 
Stoke Newington, London. 

Some supplementary sheets һауе been received from Messrs. 
Monte CALLOW & Co, of Ludgate Broadway, E. C., for adding in 
with their collection already in the hands of the trade. Some new 
types of “ Perfecta " resistance apparatus for s'arting and regula- 
tion, are detailed. 


Trade Announcements.—Mr. Ernest M. Parsons, of 
10, Paragon Street, Hull, has taken over the electrical department 
of Mr. 8 P. Wood, aud will carry it on as a separate busine«s at 67, 
King Eiward Street, Hull. Mr. Parsons had had the management 
of the : lectrical department in his hands for many years past. 

Owi: р to the dea'h of Mr. W. Harry Stanger, the business of an 
inspecting, testing and consulting engineer, carried on at 2, Broad- 
way, Westminster, is now in the hands of his son, Mr. R. H. Harry 
Stanger. The assistance of Mr. Geo. B. Oughterson, M. I. M E., &c., 
will be continued in the firm, and there will be no change in the 
staff. The partnership of Stanger & Blount, chemists aud aualy8's, 
ceased on the death of Mr. Stanger, but Mr. S. Dickson, who has been 
chief assistant in the laboratories for the past 16 years, will be 
manager of this department. Both branches of the business will be 
continued under the name of Mr. R. H. Harry Stanger. 

Mr. G. Weston aske us to notify that, having retired from the 
late firm of G. Weston & Co, electricians, he is now carrying on 
the business of electric lighting and telephone contractor, under 
the style of G. Weston & Sons, at 153, Fenchurch Street, 
London, E.C. 


ELECTRIC LIGHT AND POWER NOTES. 


Abingdon.—The E.L. Committee has engaged Mr. Wall 
Wilkinson, of Westminster, to report whether an electric installa- 


tion for the borough is practicable and likely to be a financial 
success. | 


Ashford (Kent).— The U.D.C. bas decided not to 


oppose any application by private companies for prov. orders for 
electric lighting in the town. 


Aspull.—The B. of T. bas informed the U.D.C. that if 
it is prepared to carry out the obligations imposed by the E.L. 
order it will defer for a limited period the revocation of the 
order. The Council bad applied for an extension of time. 


Austria.—Messrs. Breitfeld, Danet & Co., of Prague, have 
lately completed a 300-H. p. gas engine on the Delamare-Deboutte- 
ville system for the works of the Bohemian Mining C». at Konigshof. 
It isintended for electric lightiug purposes, and will be operated 
by the waste gases from the blast furnaces. 


Barking.—The U.D.C. on April 9th decided to apply 


for a loan of £5,130 for electric light extensions. 


Bognor.—The B. of T. has asked the U.D.C. what 
steps have been taken to carry out its obligations under the E.L. 
order, and it bas been decided to reply that the Council is negotiat- 
ing with Messrs. Glenn & Co. for the leasing of the order. 


Bowness, N.B.—An agreement between the Town 
Cou ‘cil and the National Electric Wiring Co., Ltd, London, for the 
supply of electricity to the burgh, terminable by the Corporation at 
expiry of either 10, 14, or 17 years, was to be ratified on Tuesday. 


Bristol.—A canvass of the district having been satis- 
factory, the Corporation Electrical Committee bas decided to 
extend the electric lighting mains to St. George. Between three 
aud four milcs of streets are included iu the scheme. | 


Burslem.—The Committee bas received the report of 
Mr. W. Н. Trentham on the proposal to provide eleotric lighting by 
taking energy in bulk from the Potteries Electric Traction Co., Ltd., 
and he bas been asked to give details of the £15,443, his estimate 
of the cost of feeders, mains, aud consumers' connections. 


Caerphilly.—At a recent meeting of the D.C. a letter 
was read from the P. of T.,stating that after fully considering t^e 
application of the Council for a prov. order, they had decided not 
to proceed with tbe same. 


Cannock.—The U.D.C. has under consideration the 
working of its prov. order for electric lighting by Mesers. Whittaker 
and Co., Dudley. 


Chelmsford.—The assessment of the electric light works 
has ben increased from £310 to £640. Mesers. Crompton & Co., 
Ltd., electrical engineers, appealed against the assessment of their 
works, which had been increased as fullows:—Chelmsford Worke, 
from £225 to £700; Writtle works, from £600 to £2,190. The 
former has been reduced to £630 and the latter to £2,036. 


Cheltenham.—The borough electrical engineer reported 
that on March 218 658 customers, equiv lent to 41,156 8 c P. lampe, 
were connected to the supply, compared with 570 customers, equi- 
valent to 35,762 8.c lamps, во connected last year. The customers 
had increased by 17 per cent, and the lamp load by 15 per cent. 
In 1902—3 there were added about 5,400 lamps, as compared with 
5,760 in 1901—2. He had estimated the cost of street lighting by 
electricity for the ensuing financial year as £6,605 for 390 arc and 
£92 5з. for 18 incandesc nt lamps. 


Devonport.— Antony Parish Council has asked the T.C. 
to supply electricity to the parish, and the request has been referred 
to the electrical engineer to report upon. 


Dorking.—The Gas Co. has informed the U.D.C. that, 
unless it abandons the agreement with Edmurdson’s Electricity 
Corporation for the establishment of elec'ric ligbt worke, they will 
spply for an injunction to restrain the Council from carrying 
that or any other like contract into effect. The Council, afier taking 
c unsel'e opinion on the question, bas decided to defend any such 
action. It will be remembered that the L.G.B recently sanctioned 
а loan of £:0,000 for E.L. purposes. 


Dover.— The T.C. has appointed Mr. H. Е. Parshall to 


give an expert opinion on the undertaking of the local electric 
lighting company, which the Corporation has decided to purchase. 


Dumfries.—4A public meeting was held on 9th inst., 
when Provost Glov.r intimated that the Council was practically 
unanimously in favour of considering the offers of three companies 
for carrying out the electrical lighting order. It was finally 
resolved that the Council should secure the best possible terms and 
gubmit these to another public meeting. 


Faversham.—As the Council's prov. order for electric 
lighting expires on July 2nd next, it has been decided to ask the 
B. of T. to extend the time in which to carry out the work. 


Frome.—The В. of T. bas sanctioned the electric lighting 
scheme sub nitted by the U.D C. 


Glaszow.—Tenders have been received by the T.C. for 
providing and erectiug in Waterloo Street station three three-pbase 
induction motors with switchboa ds, instrument« and acessories to 
be u:ed for transforming the additional supply of high pressure 
current proposed to be taken from the tramways department. 
They have been remitted to the engineer for tabulation aud report. 

In connection with the subcontract between the T.C a.d 
Messrs. Alley & McLellan, for providing and fitting up at the 
Pollokshaws Road station two 200-8 P. engines at a price of £1,211 
the special committee recommends that as the original engi 1cs are 
not satisfactory to the engineer, an offer by the firm to replace 
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them by а 750-н.р. engine coupled to two 250-Kw. dynamos at the 
price of £2,000 for the engine, and £1,400 for the dynamos be 
accepted. 

Mr. Chamen and two members of the Electricity Committee 
have been authorised to attend the aunual meeting of the Municipal 


5 Association which is to be held in Sunderland in July 
next. 


Gravesend.— The Rent Electric Power Syndicate has 


offered to purchase the Corporation electricity works, aud the matter | 


is being considered by the Electric Committee. 


Lichtield.—The T.C. has applied to the B. of T. for an 
order to extend the area of supplying electric light. 


London.—BarrEnsEA.—The E. L. Committee has decided 
in favour of the provision of plant for conveying coal from barges 
to the central station. The cost is estimated at £3,500. In view 
of the large demand for energy for motive power purposes in the 
vicinity of New Road and Corunna Road aud Terrace, it was 
resolved to extend the feeder at an estimated cost «f £570. A 
motion was adopted that a mains superintendent be appointed at a 
ealary of £160 a year. 

BEBMONDSEY.—The B.C. recently asked the support of all the 
local councils for the following resolution: —“ That the L С.С. be 
requested to include in their next General Powers Bill a clause 
making it compulsory on the part of any electric light, gas, water 
or other company, or persons, to pay for the damsge done to any 
road or street into which traffic has been diverted in consequence 
of the road in which they have been at work being too narrow to 
allow of the traffic passing at the same time." As a result, 15 
councils supported the resolution, eight decided to take no action, 
and three merely acknowledged the receipt of the communication. 

PapDrNGTON.—At the meeting of the BC. the Lighting Com- 
mittee reported that the surveyor had prepared and submitted 
information upon the gasand electric lighting in the borough. The 
Committee recommended that the whole question of the lighting of 
the borough be referred to a joint committee consisting of the 
members of the Works Committee and tbe Lighting Committee. 


Lytham.—The U.D.C. has asked Mr. Parker to estimate 
the cost of laying electric light cables in the whole of the district, 
and has applied to the B. of T. for an extension of the 
period in which to complete the works provided for in the E L. 
order. 


Maesteg.—The B. of T. has granted a prov. order for 


electric lighting to the U.D.C. 
Nairn, N.B.—Messrs. Crompton & Co., Ltd., decline to 


accept the Town Council's amended agreement for the electric 
lighting of the burgh. 


Newport.—The Corporation has decided to substitute 
72 new arc lamps for existing gas lamps in the principal streets. In 
adopting this scheme it is calculated that for a net increase of 


expense of £22 per annum an increased illuminating power of 
64,280 candles will be given. 


Newport (Isle of Wight).—The Isle of Wight Electric 
Light Co. has notified the T.C. of its intention to lay electric light 
cables in 12 streets in the town. 


Pemberton.—The B. of T. has sanctioned a loan cf 
£12,700 for laying new mains for electric lighting, and meeting an 
excess of expenditure on work already done. The U.D.C. had 
applied for £47,000, but the B. of T. not being satisfied tbat the 
proposed extensive additions were necessary, refused the larger 
amount. 


Penzance.—The T.C. bas received six offers from private 
companies to lease the Corporation’s E.L. Order, and Mr. Trentham 
is to be consulted on the advisability of farming the order. 


Pollokshaws.—The T.C. has again had under considera- 
tion the proposal to light up the town with electricity produced 
by the water-power of the River Cart, and is ascertaining the cost 
incurred by several other Scottish burghs in establishing their elec- 
trical installations and the annual expense of maintaining and 
working the same. 


Reading.—The T.C. has requested the Reading Electric 
Supply Co. to quote terms for lighting the tramway routes by 
electricity. 


Redditch.—Messrs. Burstall & Monkhouse, electrical 
engineers, Westminster, have been selected to inspect and report 
upon the present condition and future prospects of the electric 
light undertaking, at an inclusive fee of 75 guineas. 


Somerset.—The County Council has decided to have the 
electric light installed in Cotford Asylum. 


Southport.—Out of the year's profits on the eiectrical 
undertaking it is intended to devote 22,000 to the rates and start 
renewal fund. 


Tadeaster.— The tender of the Tadcaster Electricity Co. 
has been accepted for lighting tbe town by electricity. 


Taunton.— Five out of the six conscientious members of 
the E.L. Committee who recently sent in their resignations as a 
protest have reconsidered their decision. 


Thirsk.—The R.D.C. has approved of plans of new 
works to be erected in Station Road, Thirek, by the Northern 
Counties Electric Supply Co. 


Walsall.—A L.G.B. inquiry was held on April 8th into 
the application of the T.C. for & loan of £24,550 for electric 
lghting and power purposes; it was proposed to extend the E L. 
mains into the Lichfield Street and Caldmore districts, and erect a 
new transformer station at a cost of £10,000. The Council was also 
going to take over the tramways and supply power for working 
them. To do this the capacity of the plant at the generating 
station would have to be increased by 350 kw. There was no 
opposition. 


Whitby.— The U.D.C. has decided to advertise for 


tenders for mechanical stoking plant and for induced draught plant 
with a view to adopting one of them. It was decided to adopt the 
minute of the Electric Lighting Committee recommending the 
Council to initiate the system of rebates for long-hour consamers, 
that the necessary instruments for the purpose be obtained and 
affixed to the services of those desiring them, and tbat the rate be 
8d. per unit for the first hour of maximum demand, and 2d. per unit 
afterwards. 


Whitefield. — The U.D.C. has approached Salford 
Corporation relative to the supply of electricity to the town. 


Wigan.—The B. of T. has granted a prov. order for 
electric lighting to the R.D.C. 


Willesden.—The Electricity Committee of the Wil- 
lesden U.D.C. has decided (with only two dissentients) to accept an 
offer made by the North Metropolitan Electric Power Distribution 
Co. to purchase the Council's generating staticn and outstanding 
liability, and to supply it with energy in bulk. 

Mr. Ruthven Murray, the Council's electrical engineer, advised 
that the prices offered for supplying energy were much below what 
the Council could reach for some years. He estimated that there 
would be a deficiency on the first three years’ working of the 
Council's plant of £9,672, as against £4,893 if the company's offer 
were accepted. 

The amended proposals of the company are as follows :— 

1. To pay in cash:—(a) The expenditure out of current account 
in respect of site, £128 14s. 6d. ; (b) the instalments and interest in 
respect of site already paid by the Council, £284 12s. 2d.; (c) the 
instalments and interest in respect of buildings, machinery, &c., 
already paid by the Council, £1,325 6s. 8d.; (d) a sum equal to 
5 per cent. on £2,710 expended on site, £135 10в.; (e) a sum equal 
to 5 per cent. on the capital expenditure in connection with the 
electricity works, estimate £2,990—total £4,864 3s. 4d. 

2. To take over the outstanding liabilities of the Council in 
connection with the before-mentioned loans of £2,581 and £59,800 
for buildings, &c. 

3. To guarantee the Council against the deficiency for the first 
three years, estimated as before-mentioned at the sum of £4,893 
12s. 1d., upon the understand ing that should the agreement for bulk 
supply be terminated at the end of the first seven years, two-thirds 
of the amount of any such deficiency shall be repaid to the company, 
or if it is terminated at the end of 14 years, tbat one-third of such 
deficiency shall be 80 repaid, but if it is determined later, then 
there shall be no repayment. It is further understood that the fall 
amount of the deficiency in either the first, second or third years 
shall be paid by the company, provided the limit of the total sum of 
£4,894 is not exceeded. 

In the discussion on the terms, it was pointed out that the pricé 
to be charged by the company (which would be on a sliding scale), 
would work out at 2d. per unit on the amount calculated to be sold 
in the first year. Taking into consideration financial charges, the 
Council could not generate unde: 4d. per unit. 

In accepting the offer, the Council still retained all the advan- 
tages of its prov. order, and could at any future time generate on 
its own account, 


Wilmslow.—The B. of T. has granted a prov. order 
for electric lighting to the Alderley and Wilmslow Electric 
Supply Co., Ltd., for the supply of energy within the area of the 
U.D.C. | 


ELECTRIC TRACTION NOTES. 


Barrow.—The laying of. the electric tramways did not 
commence in March as had been anticipated, as the Council did not 
approve of the course adopted by the B.E.T. Co. in sending in only 
one tender for the overhead wires, pillars, cars and permanent way, 
that being a Brush Co.'s tender. 


Burton.—4Acting on the advice of a committee, the 
Council is advertising for an electrical engineer for the tram- 
way works, who will also act as tramway manager and traffic 
superintendent. The electric lighting works will also come under 
his supervision. A salary of £300 is euggested. 


Birmingham.— Last week the Tramways Committee 
again discuseed the offers of the two parties anxious to obtain tbe 
tramway concessions. The Committee at the end of its delibera- 
tions banded to the Press the following official account of what 
transpired :—“ Тһе Tramways Committee are agreed in advising 
the Council that the inability of Messrs. Batten, Proffitt and Scott 
to acquire the outstanding leases makes it impossible that their 
offer should be entertained. They are also unable to advise the 
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acceptance of Mr. Garcke's modified offer based on an extension of 
the leases to 1911. After full discussion of the various proposals 
for leasing which have been before the Committee, some of its 
members who werei(parties to the recommendation for acceptance 
of Mr. Garcke's original offer are now of opinion tbat it should be 
declined. In accordance with the views of the majority of the 
Committee, a fresh report will therefore be issued, witbdrawing the 
previous recommendation. As the chairman is not in accord with 
these views, the Committee have requested Alderman Cook, as 
representing'the majority, to submit the report to the Council, and 
a direct vote will be taken upon tbe question." It is stated that if 
the report is approved, the Council will stand committed to muni- 
cipalisation by virtue of the unrescinded resolution of 1899. 


Cardiff.— At a meeting of the County Council last week 
Alderman Trounce said that Mr. A. Ellis, the electrical engineer, in 
his monthly statement of receipts and expenditure for February 
last, had entered £1,666 13s. 4d. as loan charges for that month. 
He (the speaker) contended that a sum of 22,700 at the least should 
have been entered. Taking the capital expenditure given for 
February at £540,900 at 6 per cent., it confirmed his figures, and, 
again, £32,733 was provided in the new estimates for 12 months, 
which amount was practically due and payable on December 31st 
next, and not on March 31st, 1904. Therefore, on thie basis again, 
over £2,700 was payable for February, and not £1,666 13s. 4d. If 
the receipts for February were taken in full, so should the precise 
expenses be debited in full. If they charged to next year loan 
charges for the three months now ending, it was easy to arrive at 
the inaccaracy of the figuresshown. Asan illustration, if they were 
to close their business on March 31st, they should have to pay three 
months Joan charges of about £8,000, whereas all the receipts and 
income would have been credited. Не hoped a Government auditor 
would be invited to consider the accounts, and make suggestions in 
regard to their finances. Mr. Courtis said the £120,000 on which 
Alderman Trounce based his calculations, covered a period of 12 
months ending March 31st, and not up to December 31st. Mr. 
Ellie, electrical engineer, stated that he based his calculations on 
figures supplied by the borough treasurer, and he had taken the pro- 
portion as being one-twelfth of the £20,000 for the whole year. 


Central London Railway.—In reply to a question in 
the Commons, Mr. Gerald Balfour said that the Central London 
Railway Co. with the object of reducing vibration, ordered 
64 motor-cars in May of last year. Several cars bave already been 
delivered, and six motor-car trains are now in actual service, while 
a seventh will be added in the courte of the week. The remainder 
of the cars will be put into service as вооп as they are delivered to 
the company. 


Derby.— The E. L. Committee has agreed to supply the 
energy required for working the tramways, to the Tramways Com- 
mittee at the rate of 1:4. per unit up to 250,000 units per annum, 
and at the rate of 14d. per unit for the whole of the energy 
supplied when the consumption exceeds 250,000 units per annum. 
The Chairman of the Committee said that he would shortly place 
before the Council a complete statement of new plant required in 
carrying out this agreement. Mr. Wilmehurst, the borough electrical 
engineer, had no doubt whatever that they would be able to produce 
the energy for the price stated. As to whether it was proposed to 
put down the necessary machinery in tbe present building instead 
of erecting a fresh one, he said that at the present moment they had 
& certain amount of space in their works, and the Committee did 
not see any reason why that space should not be used for the 
purpose for which it was provided. "There was plenty of space for 
providing the energy both for electric lighting and tramway purposes 
for some years. In the future they would have to take in a larger 
extent of land, and put up more buildings. When they had to do 
this, and provide the power for the electric trams, they would 
require something like £40,000. Mr. Newbold took it tbat the 
report virtually committed them to a combined station. Several 
members pleaded for more information, and in the end the report 
was referred back for this purpose. І 


Halifax. — The Corporation has decided to invite 
estimates for a car built to run on the railless principle, with accom- 
modation for about 20 passengers, and to mount & gradient of 1 in 
10. This car it is proposed to use experimentally, as it is thought 
that it may be suitable for some cf the Halifax thoroughfares. 


Huddersfield.—Great disappointment is felt in Hudders- 
field at the fact that the working of the tramway department for 
the financial year shows a deficit in revenue of over £12,000, being 
equal to 7d. in the £ on the rates. The accumulated deficit is now 
£21,000. 


Johnstone, X. B.— Much irritation is felt locally at the 
long delay in getting a start made with the Paisley District Tram- 
ways, and the Council has decided to get some definite reply from 
Mr. Murphy, the promoter. 


Kilmarnock. —It is estimated that the total cost of the 
proposed electric tramway scheme will amount to £59,000, while 
the sum of £28,000 will be required for the electric lighting 
scheme. 


Kirkcaldy.— The T.C. has decided to adopt loops for 
certain parte of the system in place of a double track, as previously 
proposed. 


. debate, 


London, — CAMBERWELL. — At the Borough Council 
meeting on Wednesday, a letter was received from the 
L. C. O, asking the Council to rescind or suspend the opera- 
tion of the resolutions passed by it requiring that the 
electrification of the tramways within the borough should 
be carried out strictly within the provisions of Sec. 26 and 27 
of the Tramways Act, 1870. Several members complained bitterly of 
the way the work was being done іп the Old Kent Road, and 
a motion was proposed that the L.C.C. be prosecuted for 
contravening the law. This was negatived. After a long 
it was agreed that a settlement of the points of 
dispute between the L.C.C. and the Borough Council be offered 
on the following terms:—Tbst on the L. C. C. deciding to 
construct a tramway from Camberwell Green to Lordship Lane, the 
Borough Council pay one third of the £34,000 estimated for the 
necessary atreet improvements and widenings; that on the L.C.C. 
agreeing to widen Queen's Road, on the line of the proposed elec- 
trification between New Cross and Rye Lane, the Borough Council 
contribute £2,200 towards the cost of such widening. 

HackNEY.—At the B.C. meeting last week it was reported that 
the North Metropolitan Tramways Co. bad submitted drawings 
showing the proposed reconstruction of the lines at Stamford Hill 
northward from Amhurst Park. Electric cars would be put on, and 
worked on the overhead trolley system. It was resolved to raise no 
objection in respect to the lines within the borough. 


Hanchester.— When the Corporation decided upon а 
municipal system of electric tramways the settlement of terms with 
the lessees of the old city linee, the Manchester Carriage and Tram- 
ways Co., became a question of great importauce and difficulty. The 
award of Sir Е. Bramwell, who was called in to arbitrate, left 
certain legal questions undecided, and an appeal to the High Court 
of Justice seemed necessary. To avoid this, negotiations with a view 
to an amicable settlement were opened. For some time these 
negotiations were regarded with little hope; the company seemed 
too completely wedded to a view which the Corporation could not 
possibly accept. In fact, it was definitely announced a fort- 
night ago that the negotiations had been broken off. This, 
however, seems to have been premature, for more recently an 
authoritative statement has been published to the effect that, in 
lieu of the sum of £496,000, awarded to the Carriage and Tramways 
Co. under the higher of his two awards, by Sir F. Bramwell, the 
representatives of the Corporation and the company have agreed 
upon a sum of £335,000, the company to retain certain stables, 
horses and rolling stock. 

The cross route to connect the Greenheys district of Manchester 
with Gorton, by way of Dickenson Road, Stanley Grove and Kirk- 
manshulme Lane is now completed, and it will be opened for traffio 
without delay. 

The Manchester Corporation electric tram service has now been 
opened to Stretford. 


Metropolitan District Railway.—It is stated that on 
9th inst. the directors of tbe District Railway Co. made a trial trip 
in one of their new electric trains over the extension from Ealing 
to Harrow. "It is expected tbat the line will be open on 
May 1st." 


Mexico.—The street tramways of Mexico, which began 
not many years ago as a few independent mule lines, Consul 
Jerome reporte, have grown into an extensive electric system, which 
is now conducted according to the most approved methods and with 
the most up-to-date electrical equipment. The new arrival in 
Mexico City, he remarks, is likely to be struck with astonishment 
by the irreproachable equipment, excellent service and high speed 
of the electric trams on the main lines and branches, which cover 
the entire city and extend to the outlying suburbs and numerous 
points of bistorical and romantic interest. The lines now worked 
aggregate 190 miles, with a considerable mileage under construction 
and still more projected. The daily service is maintained by 604 
cars, including motors, trailers, freight locomotives and gorgeous 
funeral cars. The power plant, Consul Jerome states, is one of the 
best in the Republic. In the engine room are four huge compact 
MacIntosh & Seymour compound condensiug engines, two of 600 
and two 1, 200-11 P., coupled direct to big generators, which supply 
a continuous current of 3,600 н.р. The Macintosh & Seymour 
engines, it is stated, have been found so satisfactory for this work, 
that engines of the same type and of the same make have been 
ordered for the new electric light plant, now building by Mesers. 
Anthony Gibbs & Co., of London. These engines are said to have 
been found to reduce the coal consumption—a considerable item 
in Mexico—to the closest possible margin. Besides the engines the 
company has in operation storage batteries of 1,5C0 mH P., which are 
charged during the hours when traffic is light, aud are put into ser- 
vice when the conditions of travel demand additional power. The 
enormous and growing business done by the street railway is shown 
by the number of fares collected during the year 1901, which 
reached the grand total of 26,709,225, while in 1902, up to 
November 30th, the fares totalled 28,285,044; with the month of 
December the cash fares collected are estimated to have been more 
than 30,000,C00 for the year. Considering that no fare is less than 
6c, and rises by gradations according to the distance travelled 
outside the city to 30 c., it may be seen that the income of the 
Mexico City Street Railway Co. is by no means small. The 
company employ ic the oflices, traffic department and workshops, 
and on the permanent way, &c., 2,438 persons. Reporting on the 
public works of Tampico, Vice-Consul Griffith states that the city 
is now supplied with a system of arc and incandescent lights and 
also with а good telephone service. It has alto a system of street 
cars drawn by mules, but, according to the concession, electric 
power must be introduced at the end of two years. 

(Continued on page 663.) 
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QUEEN'S ENGINEERING WORKS, BEDFORD. 


Few engineering works in this country have made more 
rapid strides than those of Messra. W. H. Allen, Son & Co., 
Ltd. known as the Queen's Engineering Works, Bedford. 
The firm was established in 1891 under the title of W. H. 
Allen, Son & Co., and in the 
year 1900 it was converted 
into а limited company 
with two directors, viz, Mr. 
W. Н. Allen and his eldest 
son, Mr. Richard W. Allen. 

The works are situated on 
the western side of the main 
line of the Midland Railway 
Co., and cover four acres; six 
acres are available for exten- 
sions, They have heen built 
and specially equipped with 
plant for the manufacture of 
very high-class machinery,com- 
prising auxiliary machinery 
for the Admiralty, such as steam dynamos, centrifugal pump- 
ing engines, air-pumping machinery, and fan engines ; small 
electric gear for the mercantile marine; and machinery for 
large central stations, comprising engines and dynamos, 
motors, condensing plant, and Edwards air pumps. 

The works employ about 800 men, and are an example of 
the best modern practice. The latest methods have been 
adopted for the manufacture of interchangeable parts, and 


QuEEN's ENGINEERING WORKS: OFFICES. 


the drawing office in order to give ample light and good 
ventilation, as upwards of 40 draughtsmen are employed 
therein. | 

The power station includes four boilers of the Babcock 
and Wilcox type, constructed for a pressure of 300 lbs., but 
working at 200 lbs. pressure. This, however, cau be 
increased when it is required 
to carry out several testa at the 
same time. Two of the boilers 
are capable of evaporating 
5,000 lbs. of water per hour 
and the remaining two 6,000 
lbs. per hour. А separate 
siding has been arrange во 
that the coal can be brouzht 
alongaide the bunkers. Messrs. 
Allen use what is known as 
the Waines - Dufferin coal 
exclusively, and although 
a very high price is 
paid for this special coal, 

they have found from 
experience that it is the most economical in the end. 

The boilers are fitted with a special apparatus in the 
drums for softening the water, owing to the Bedford Town 
supply being of a very hard character. When the works 
were first Started repeated trouble was experienced owing to 
the hardness of the water ; this deposited a substance in the 
lower boiler tubes, which consequently became hogged, 
cracked, and burst; but since the addition of purifiers this 


Heavy MACHINE ЧОР. 


some of the newest types of machine tools have been put 
down during the last few years. 

The front entrance is approached by a picturesque garden, 
which is somewhat unusual in this country, and adds greatly 
10 the appearance of the offices; the latter are of an elaborate 
character, all on one floor. Great attention has been paid to 


has been overcome. The boilers are worked in conjunction 
with Messrs, Allen's induced draught system ; hence a very 
small chimney, only 4 ft. in diameter, is required to take 
away the waste gases. Messrs. Weirs feed pumps are 
employed for feeding the boilers, and there is a large fced- 


water heater and detartariser of Messrs. Boby's make, the 
F 
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heat for which is obtained from the waste steam from the 
steaming bed, The main steam pipe is taken to the testing 
bed as well as to the engine room, so that the steam pressure 
can be maintained constant, notwithstanding the great 


PART оғ Hgavy Масни SHOP. 


fluctuations in load, owing to the intermittent work on the 
steaming bed. 

The engine room is placed alongside the boiler house, and 
the driving machinery consists of three sits of generators, 
viz, two 160-kw. sets and one 100-Kw. ‘set. Both the 
engines and the generators are of the company’s manufacture, 
the dynamos being compound wound for 250 volts. 

A surface-condensing plant has been put down specially 
for the generating plant, with an Edwards air pump and a 
centrifugal circulating pump. 

A Klein cooling tower is placed alongside the power house, 
as well as a special apparatus of Messrs. Holden & Brooke's 
make for separating the oil from the exhaust steam. 

The company have laid down a complete testing plant, 
which is capable of testing engines up to 1,000 H.P. This 
department is divided into three branches, viz., the Admiralty 
testing department, central station engines and dynamos, and 
that for auxiliary machinery and motors. 
An arrangement is made in the 
Admirglty testing department so that 
a complete generating plant for a first- 
class battleship or cruiser, consisting of 
four engines, each of 60 KW. capacity, 
which represent their present require- 
ments, can be tested simultaneously. 

Special plant is provided for ascer- 
taining the steam consumption of 
the engines. It consists of a surface 
condenser of 1,400 sq. ft. and two sets 
of Edwards sir-pumps, delivering direct 
into two large measuring tanks, All 
trials hitherto have been taken with 
standard instruments of the Weston 
type, but owing to the importance 
attached to the steam consumption 
trials at engine makers’ works, the 
company bave erected a complete 
potentiometer of Messrs. Elliott Bros.’ 
make, for checking the various 
instruments. A Craven traveller is 
provided over the test bay capable of 
lifting 10 tons, which is electrically 
driven by ,the company’s standard 
motors, 

Messrs. Allen have fitted up for testing motors а very neat 
arrangement. An engine and dynamo is employed having a 
double-wound armature with two commutators, the fly-wheel 
being made soas to forma pulley, The dynamo is run with 
the armatures either in series or parallel, or with the field 
coils in series or parallel, or separately excited, so that when 
the motor is running at its normal speed, the dynamo is 


Lec Rev 


giving approximately the correct pressure. The motor 
under test assists to drive the dynamo, and the dynamo, in 
turn, generates current for driving the motors, the engine 


merely taking up the losses. This test therefore resolves. 


itself into a form of Hopkinson test, 
the advantage being in the small con- 
sumption of steam for the six hours’ 
run, when there is only one motor of 
a kind to test. 

The erecting shop is divided into 
various departments. There is a 
centrifugal pump section, where 
Admiralty and Mercantile Marine 
centrifugal pumps are being manu- 
factured, and the company’s type of 
condeneers tubed. Messrs. Allen have 
adopted a very neat motor-driven 
apparatus for expanding tubes into 
their condensers. The company wer. 
the pioneers of the manufacture of 
Edwards's patent air pumps, and have 
made many hundreds of them. 

Messrs. Allen have adopted the 
principle, during the last two years, 
of dividing into separate departments 
the construction of the various parts 
of engines; for instance, the putting- 
in of the crankshafts, the fitting together 
of the motion work, the setting of the 
cylinders, the fitting-up of the governors 
and the general assembly of the various parts. It was 
formerly the company's practice for one erector and a gang 
of men to fit a complete engine together, but by this new 
arrangement it bas been found that an enormous saving is 
made not only in cost, but also in the character of the work. 
We give herewith illustrations showing some of the different 
departments. 

Tbe heavy machine shop is allotted to the largest machine 
tools in the works, including a planing machine of Messrs. 
Armstrong, Whitworth & Co.’s make, which takes 8 ft. 3 in. 
square x 16 ft. stroke. Another planing machine by the 
Pond Co., of Plainfield, is a rapid moving machine, 
cutting cast-iron at a speed of 26 ft. per minute. Both 
these machines are separately electrically driven. In this 
bay are also Niles. & Bullard boring machines, the 
former of 90 in., and the latter of 62 in. diameter. Two 
large machines by Messrs. Shanks, of Johnstone, one vertical, 


CBASKSHAFT LATHE. 


and the other horizontal, have been installed, the former 
being a planing machine, and the latter a large boring 
machine for engine bedplates. The crank lathes are worth 
special attention, the largest being by Messrs. Craven, of 
Manchester, of which we give a view, a very pow 

machine, also electrically driven. There is further a crank 
lathe made by the Pond Machine Tool Co,, of Plainfield, 
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both these tools being designed specially for turning three- 


throw engine crankshafts. 


In the medium machine shop various groups of centre- 


SBMI-AUTOMATIC MACHINES. 


crank lathes and drilling machines are to be seen, The 
former are mostly by Messrs, Craven, of Manchester, strong 
machines, all using the high-speed tool steel of Messrs. 
Seebohm & Dieckstahl's make, and known as their Capital" 
brand, and Messrs. Armstrong-Whitworth’s A. W.“ steel. 
The vse of this tool steel has made a wonderful advance 
towards the reduction in cost of machining, and has neces- 
sitated increasing the speed all round of the various machine 
tools. A very complete equipment of drilling machines is 
also provided, there being no less than 18 in one cluster of 
Messrs. Muir's manufacture. 

A complete set of boring machines are grouped together of 
Messrs. Lang's, Bullard's, and the Gisholt Co.’s manufacture. 


automatic machinery is by Messrs. Herbert. The work from 
these machines is placed in the oil separators before passing 
to the stores. 

A separate department is given to the milling machines, 
which are made by Hulse, Lang, and Muir. 

The majority of the machine tools are driven by means of 
friction clutches fitted direct on to the main driving shafte, 
thereby saving a large amount of power and beiting which 
would otherwise be required to drive the top gear. 

The limit system of gauges is used exclusively throughout 
the works, these gauges being manufactured by Messrs. 
Loewe, of Berlin. The company pay great attention to the 
manufacture of jigs, in order that work shall be made 
interchangeable. A very fine equipment of standards is 
provided for the use of the tool room, comprising standard 
screw gauges, standard cylindrical gauges and length gauges. 
The screw gauges which are issued to the works are checked 
twice a week, and the limit gauges once a week. The tool 
room is fitted up with the necessary machines for the 
manufacture of the various gauges and the up-keep of the 
milling cutters. 

A complete system of examination is carried on through- 
out the works. When the various articles have left their 
machines, they are sent to the examination table, and 
thoroughly checked over before being passed. The company 
provide for every department an ingenious measuring 
apparatus, in which the measurement is clearly seen on the 
face of a small dial. 

Running longitudinally is an extensive bay which feeds 
each separate department with material, and in the west end 
it is used for loading, the Midland Railway siding passing 
into this particular department. 

The machine shops generally are provided with ample 
means of lifting apparatus, three 10-ton electric travellers 
and one 15-ton electric traveller being in use. The whole 
of the electrical equipment has been carried out by the 
company. 

The dynamo shop is situated in the north-west corner of 
the main building, and in this shop may be seen a large 
number of continuous-current dynamos of various sizes in 
process of manufacture. 

A prominent feature is a cylindrical vacuum chamber for 


МерІсм MacHINE SHOP. 


A series of Junes & Lamson, Ward’s, and Herbert’s machines 
are also to be found in this bay. These are grouped 
in such a minner that the material is handled with the 
least possible expense, Bolts are turned out of the solid 
up to 2 in. in diameter, larger sizes being forged. The 


extracting the moisture from armatures and field magnet. 
coils without the use of high temperatures. 
The armatures in alchost every case are of the multipolar 


slotted type, with the “ barrel" form of winding. 


For the wiading of field magnet coils, special machines, 
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each driven by a small motor, are in use. The wire is fed 
from a drum over a series of pulleys on to a bobbin, the 
feeding apparatus being provided with a horizontal traverse 
motion. 'The number of turns is registered by means of a 
counter, 

A number of 
benches are fitted 
up behind the wind- 
ing machines for 
the purpose of as- 
sembling the com- 
mutator sectors. 
After the plates 
have been subjected 
to afinalstraighten- 
ing to correct any 
twist that may have 
been given to them 
in the drawing pro- 
cess, they are placed 
with the alternate 
pieces of mica in 
а special chuck for 
turning. After the 
turning, the com- 
mutator is mounted 
upon an iron sleeve 
cast in one piece 
with one of the end 
rings, the second 
end ring being 
tightly forced home 
by means of bolts 
passing through 
the inside of 
the commutator. 
Lastly, the com- 
mutator is placed in a stove and heated approximately to 
400° F., when it is finally tightened up. When it is cold 
slots are milled in the sections at one end to receive the com- 
mutator lugs, which are then sweated in. 

At one end of the western part of the ghop are arranged 
three lines of shafting, each driven by a separate semi- 
enclosed motor. Among the machine tools thus driven are 
lathes for banding armatures, a horizontal machine for boring 
work, a Bullard vertical boring mill, chiefly used for turning 
commutators and end-plates for semi-enclosed motors, a 
heavy punching machine, and a number of small toola, 
which together serve to supply the smaller needs of the 
dynamo shop. Two Bliss notching machines for stamping 
slots in armature discs are in cuntinual use. Heavier work, 


TEsTING BED. 


ig used in every case for the purpose of forcing the armature 
hubs or spiders on to their shafts. 

The length of the western half of the shop is traversed by 
an electric 5-ton travelling crane by Craven Bros., while 
along the eastern 
side are two smaller 
hand travelling 
cranes, In addition 
to these there is a 
portable workshop 
crane,’ which is 
found very con- 
venient for lifting 
heavy work into 
and out of the 
muchine tools. 

Between the 
dynamo shop and 
the foundry is the 
present smithy, but 
it is now contem- 
plated to remove 
this, together with 
the foundry, to the 
north end of the 
property, in order 
that the present 
machine shops and 
fitting shops may 
expand. The 
smithy is provided 
with three hammers 
of Messrs. Massey’s 
construction, the 
largest one being 
20 cwt. The com- 
pany do most of 
their own forging, and the steel which is used, is exclusively 
of the Siemens-Martin open-hearth process, having a tensile 
stress of 30 to 35 tons per square inch with an elongation 
of 27 per cent. The rmithy blowers and various other 
machine tools in this department are driven by an electric 
motor. 

The iron foundry is situated in the north end of the 
fitting shop, and consists of two bays, 60 ft. wide x 260 ft. 
long. The cupolas are on the eastern side of the foundry ; 
the large one melts 15 tons, and the small one 10 tons per 
hour. The blowers are of Messrs. Baker's type, driven by an 
electric motor. The foundry is fitted with four electric 
travellers, tbree of 5 tons and one of 15 tons, On every 
other column is fitted hand-lifting gear in order to assist the 


Dynamo SHOP. 


such as the planing and boring of large magnets, or the 
turning of large shafts and armature hubs, is carried on in 
the main machine shop. Much time is saved in taping the 
shaped armature coils and bars by the use of several special 
taping machines, 

Ар ther portion of the shop is devoted to the building of 
armature cores and general fitting work. Hydraulic pressure 


FOUNDRY. 


electric travellers. A large cast-iron tank is provided to 
ensure large castings being poured without any fear of 
dampness owing to the proximity of water to the surface of 
the ground. Great attention is given to the special mixtures 
of metal for the various castings. Messrs. Allen have their 
own particular mixture for their high-speed engine cylinders, 
which is found in practice to be most suitable. 
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The brass foundry consists of two bays, each 30 ft. wide, 
and is arranged to make the largest pump castings required 
for the British Admiralty, which at the present moment 
attain to about 30 cwt. Six pot furnaces are provided, 
as-well as one large air furnace. The brass foundry alone 
turns out nearly two tons of castings per week. 

The pattern shop is a large building, fitted with. all the 
latest improvements; it is electrically driven, the lathes 
and wood-working machines being mostly made by 
Ransomes. | | 

At the northern end of the works is situated & pond for 
cooling the circulating water from the condensing plant used 
in connection with steam trials on the testing bed. This is 
fitted with two large weirs. 

The company have their own testing machine, which 
plays an important part in the business. The cast-iron, 
steel and gun-metal are tested daily, thus ensuring the best 
material being used for the various manufactures. 

The company have for several years taken a great 
interest in the training of pupils, Mr. W. H. Allen devoting 
his personal attention to their progress. A department is 
get aside for this purpose, and a demonstrator is in constant 
attendance, who not only assista in solving difficult prob- 
lems connected with their work, but also guides them as to 
the literature of allied subjects, so that they may be able to 
read in their spare time and attain a deeper knowledge of 
their business. The demonstrator superintends all the pupils 
in the various departments, and is entirely responsible for the 
work which they are engaged upon. Lectures are given in 
а spacious lecture room connected with the main offices every 
Monday evening on various subjects, The pupils are also 
constantly in touch with the directors, who endeavour to 
exercise a useful control over them and to promote the 
welfare generally of each pupil. 

The rapid progress made by the firm since Mr. Allen 
established the business in 1880 (at York Street, Lambeth, 
London) is sufficient evidence of the high standard of merit 
attained by their products, The pleasant relationship exist- 
ing between the company and their employés is very 
gratifying, and there appears to be a feeling throughout 
the works that everyone shall do the best he can for the 
company. It is on such lines as these that the best results 
must be sought, both for men and masters. 


ELECTRIC TRACTION NOTES. 


(Continued from page 658.) 


Newport (Mon.),—The new system of electrical tram- 
ways, instituted by the Corporation, was successfully opened 
on the 9th inst. The members of the Corporation fore- 
gathered at the Town Hall at 11 o'clock, and shortly after, 
two cars having been brought round from the car sheds, the 
Mayor (Mr. J. H. Dunn) boarded the first, and with the Cor- 
poration electrical engineer (Mr. H. Collings Bishop) as driver, 
took the lead. The members of the Council and a few friends 
accompanied on this and the followirg car. The first run was to 
the terminus on Corporation Road viá High Street and Clarence 
Place, and everytbing worked smoothly, and to the satisfaction of 
the trippers. The proceedings сапед much interest in the town, 
and large crowds witnessed the ceremony. Returning from the 
Corporation Rcad terminus, a stop was made at the power station, 
where a thorough inspection was made of the buildings and plant, 
after which the party returned to town and proceeded to the 
Pillgwenlly terminus, near the Docks, where the Mayor, in 
а commendably brief speech, declared the system open. 
Councillor Phillips, in speaking to a vote of thanks to the 
Mayor, declared bis belief that the new tramway system 
would greatly benefit the ratepayers. The party then returned 
to the Town Hall, and shortly afterwards the tramways were 
opened for general traffic. A luncheon had been arranged for, but 
owing to the death only a few days before of Alderman Henry John 
Davis, it was abandoned. The deceased gentleman bad been the 
father of the Council, and a member of that body for over 60 years. 
During the remaining portion of the day and the following day 
(Good Friday), the total number of passengers carried was approxi- 
mately 40,000, although as yet ошу two branches out of six 
authorised, are completed, three of the remainder being still in the 
hands of the contractors, and the Stow Hill branch not yet com- 
menced. The system, when fully completed, will have a total 
length of nearly nine miles. It was inspected the day previous to 
the opening by Major Druitt, for the Board of Trade, he being 
accompanied hy Mr. Trotter, electrical expert to the Board. After 
his inspection, Major Druitt expressed his approval of the manner 
in which the work had been carried out, Mr. Trotter’s report upon 
the overhead equipment being also satisfactory. The system is laid 


down to the plans of Mr. Horace F. Parshall, who was engaged by 
the Council in 1898. The work of constructing the permanent way 
was entrusted to Messrs. A. Krauss & Son, of Bristol, who have made 
excellent progress with the work. The track is laid with double 
lines throughout, the only interlacing portion being in High Street, 
the narrowness of which necessitated a resort to this for a space of 
about 100 yards. It is expected to give a speed of 10 miles per 
hour maximum, with a lower rate in the more crowded portions of 
the town. There will be a continuous-through service, at intervals 
of two minutes in the centre, extending to about eight minutes at 
the suburbs. The cars are of a handsome double-deck pattern, by 
the British Westinghouse Co., and are fitted with hand and electric 
brakes, and Tidswell’s life guards. The power is developed 
by two 30-H P. motors, the return circuit being provided by the 
rails. The car sheds provide accommodation for 50 cars, on nine sets of 
raile, each set provided with pite; the repairing shop adjoining 
gives every facility for dealing with repairs, being fully equipped 
with up-to-date machinery and tools, driven by electricity. The over- 
head work of the system has been carried out by Messrs. W. T. Glover 
and Co. It is divided into several sections, independently con- 
trolled from the generating station; it is of span wire construction 
throughout, the beight of the poles being 30 ft. 'The cables are 
the production of Messrs. Henley's Telegraph Works, Ltd., and 
Messrs. Callender's Cable and Construction Co. put down the 
ducts. The power station consists of engine house and boiler 
houee, of steel framework surrounded by brickwork, with 
fireproof roofs of steel and concrete, covered with slate; 
the steelwork used in the construction of these being pro- 
duced by Messrs. Hemingways, of Middlesbrough. The stack is 
208 ft. high, with an inside diameter of 12 ft. Тһе boiler 
house containg six water-tube boilers by Babcock & Wilcox, each 
capable of evaporating 10,000 lbs. of water per hour. An auto- 
matic stoker, by the Underfeed Stoker Co., is provided for each 
boiler, and a coal conveyor, with a capacity of 50 tons per hour, has 
been supplied by the New Conveyor Co. The economiser, which 
utilises the waste gases from the flues, heats the water before it is 
pumped into the boilers. The engine room contains two vertical 
compound engines of 1,000 н.р., by Meesrs. Markham, of Chester- 
field ; these are coupled direct totwo 550-xw. generators, by Messrs. 
Witting Bros. А third unit is about to be installed, and space 
remains for another unit, in addition to which provision has been 
made for enlarging the engine house when that becomes desirable. 
Condensing plant of an efficient capacity has been provided by the 
Worthington Pumping Engine Co., and a switchboard of a sizb and 
design commensurate with the work demanded of it is placed upon 
а gallery at one end of the engine house. А 25-ton crane, driven 
by motor power, travels the full length of the house, and is more 
than capable of dealing with any part of the machinery. At first, 
current for the tramways will be generated by one engine, another 
being used for the supply of current for lighting and other power . 
purposes, the third unit being kept in reserve. A storage battery, 
by the Electric Power Storage Co., i8 provided, in connection with 
which is a 50-Kw. three-wire lighting booster, and a Highfield 
traction booster. The capital expenditure to date by the Newport 
Corporation is returned as follows:—For tramways, £72,892; for 
power station, £120,438. The latter may be regarded as almost 
completed, but a good deal of money remains to be expended upon 
running contracts before the tramways are finished. 

The Corporation have received a letter from Messrs. Hemingways, 
Ltd.,with reference to their contraot for structural steelwork for 
the Newport power station, which states that the firm consider them- 
selves entitled to compensation for additional expense incurred in 
consequence of delay in obtaining possession of the site and altera- 
tion to the formation level of the power house, as shown upon the 
drawings given to thém for the purpose of tendering for the work, 
on which their estimate was based, this involving them in the 
necessity of purchasing special extra plant, aud also entailing very 
considerable additional expense in the labour of erection. Messrs. 
Hemingways state that all they wish to be repaid is the bare 
expenditure incurred by them on behalf of the Corporation in 
carrying out the work, placing the amount at £920 18s. 8d. The 
Electricity Committee have replied to Messrs. Hemingways that 
they cannot entertain the claim, and informing them that the ques- 
tion of the Council claiming damages from them on account of 
delay in completing their contract is under consideration. 

The Incorporated Municipal Electrical Association have com. 
municated to the Corporation & code of suggested rules for the 
police to observe in cases of overhead wires charged with elec- 
tricity falling in the street. The matter has been referred to Mr. 
H. Collings Bishop, borough electrical engineer, to report upon. 


N. E. Railway.—The North-Eastern Railway Co., who 
some time ago commenced the construction of a number of motor- 
cars, have recently placed a contract with the Wolseley Motor-Car 
Co., Adderley Park Works, Birmingham, for two large four-cylinder 
petrol engines. These engines, now nearing completion, have 
horizontal cylinders, and are designed to give no less than 95 НР. 
on brake; tbey will be substituted for the vertical petrol engines of 
a different design previously ordered by the North-Kastern Railway, 
which, as the result of recent experimental trips, are not found 
altogether suitable for the tratlic requirements. The cars are 
53 ft. long, 13 ft. high, providing seating &ccommodation for 
52 passengers. The vehicle is practically a tram saloon, with frame- 
work carried on two four-wheeled bogies, with engine compartment 
at one end and conductor’s compartment at the other. The cars, 
electrically illuminated, and htted with electric brakes, may be 
driven from either end, and, carrying 30 gallons of petrol, run for 
seven hours on end. The service will be shortly iutroduced for 
providing speedy and frequent train service between Hartlepool and 
West Hartlepool, where the competition of the electric street cars 
is severely felt.— Newcastle Daily Leader. 
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Northampton.— Edmundson's Electricity Corporation 
has asked the T.C. whether the Corporation js prepared to lease the 
tramways undertaking with a view of adopting electric traction. 
The Council has declined to enter into negotiations, having itself 
resolved to electrify the system. 


Poole.—It has been settled that Poole (or Poole and 
Branksome jointly) is to purchase the undertaking of the Poole and 
District Electric Traction Co. and lease it to Bournemouth. The 
purchase will take place on the same terms as Bournemouth had 
agreed to pay to the company; Bournemouth will pay for the lease 
a price equal to the principal and interest of the purchase money, 
which sum would be borrowed for 30 years, and at the end of that 
period the lease would expire, and Poole and Branksome (if the 
latter joins in) wovld become joint owners of the system. Any 
extension which Poole may wish for shall, if reasonable (and the 
Board of Trade will be asked to decide that), be carried out. Poole 
will construct the lines and Bournemouth wil] work them on the 
same terms as apply to the existing lines. The chairman of the 
Tramways Committee considers this settlement to the advantage of 
both towns, whilst at the end of 30 years the trams will belong to 
Poole for nothing, whereas if purchased from the company the fair 
market value would have to be paid. 


Spain.— Тһе contract for the construction and equipment 
of an electric tramway between Linares and Las Minas has been 
secured by La Sociedad La Industria Electrica, of Barcelona. 


Sunderland.—At the meeting of the T.C. on the 8th 
inst. the question of extending the Corporation tramways to the 
east end of the town, where are situate the extensive docks, was 
again debated, and it was finally decided to immediately proceed 
with the work of constructing a double line by way of Hudson 
Road and Lawrence Street. There has been great opposition to 
this route on the part of the East Ward representatives, who urge 
that any route to that quarter should go by way of High Street, the 
chief artery of the town, but in which the gradient is very steep 
and erratic, there being a heavy decline and then as serious an 
ascent. There were not any serious engineering difficulties in the 
way; it was purely a matter of cost. The contour of the street 
would have had to be altered. Mr. Summerbell, in proposing the 
motion for the construction of the Hudson Road route, said the 
total cost of a double line would be £13,682 without cars, He said 
it behoved them to be careful in their proceedings; for while the 
Act authorised them to expend £300,000 they were now approaching 
that limit. Mr. Bryers, in seconding the motion, said that they 
would save £2,100 on the route as laid down in the proposed 
scheme as against tbe alternative route, and also £5,300, which in 
the latter case would have to bə spent on the alteration and other 
highway work. 


Torquay.—Proposals re electric tramways have been 
received from four companies, and the matter is to be reported upon 
by the special Tramways Committee. 

` 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—At the Council meeting on 8rd 
inst. the Convener of the Telephone Committee stated that his 
Committee had made representations to the Finance Committee 


that the National Telephone Co. only pnid £3 for wayleaves for. 


8,000 wires over the various public parke, аса that in view of the 
company's refusal to allow a Corporation telephone call office in the 
Royal Excbange, an adjustment was surely necessary. Several 
Councillors advocated more friendliness between the company and 
Corporation in the matter. 'The Corporation has now 8,504 tele- 
phones in operation with 30,000 000 messages per annum. There 
are 15 switchrooms. The company have just finished consider- 
able and much needed improvements and now offer an unlimited 
local service for £5 per annum. 


Telegraph Wire Export Trade.—March proved an 


active month as regards the export trade of this country in tele- - 


graph wire aud cables, and apparatus connected therewith, the 
month's shipments amounting to no less than £230,280 as compared 
with only £19,676 in February last, and £36,740 in March, 1902. 
So far as the year has gone, however, this branch of trade has been 
very quiet, the shipments during the three months ending with 
March having reached a total of only £341,033, which compares 
with £749,355 in the first three months of 1902. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. bs T ға .. dune 20, 1099 Tm 
Trinidad-Demerara No. 1 ee ee ee oe Aug. 27, 1901 ee oe 
Dominica- Martinique. Py is és .. May 8, 1902 
St. Lucia-Martinique .. T . May K, 1902  .. 
Guadeloupe- Martinique - .. May 9. 1902 


Martinique-Puerto Plata А 
Guantanamo- Mole St. Nicholas 
Cayenne- Pinheiro s; 

St. Lucia-St. Vincent . 
Reissa-Issa ae "» 
Rei-sa-Yemani .. Ма 
Paramaribo-Cayenne .. 
Zanzibar-Mombassa .. 
Jamaica-Colon .. 

New York-Hait 


.. July 10, 1902 

.. Aug. 4, 1902 ^ 
.. Ang. 13, 1902. 
.. Sept. 19, 1902 .. 
.. Oct. 22, 1902 

Oct. 22, 1902 

.. Feb. 27, 1901 
.. March 6,1903 .. 
.. Маг. 12, 1903. .. 
.. April 18, 1908. 


Wireless Telegraphy in Canada.—4A company has just 
been formed in Toronto with a capital of £500,000, to be known as 
the De Forest Wireless Telegraph Co., of Canada, to acquire tbe 
patents of Mr. Lee de Forest, and to operate a system of wireless 
telegraphy in the Dominion. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Argyll.—April 21st. Electric light installation for the 
Sandbank special lighting district for the Cowal District Com- 
mittee of the County Council of Argyll. Mr. J. Andrew, engineer, 
Burgh Buildings, Dunoon. 


Aston Manor.—April 17th. Free wiring and motors 
for the U.D.C. See '' Official Notices” April 3rd. 


Austria. — May lst. The Laa-am-Thaya (Lower 
Austria) Communal Council wants offers for the establishment of a 
central power station for the production of energy and lighting by 
gas or electricity. ' 


Bath.—April 20th. One 500-Kw. steam dynamo, 200- 
Kw. balancer, water-tube boiler, &c. See “ Official Notices” April 
9rd. 


Bath.— April 27th. Cables for Corporation electricity 
supply extensions. See ''Official Notices" April 10th. 


Batley.—April 18th. Eight electrical сагв. See “Official 
Notices " March 27th. 


Bedford.—April 20th. One water-tube boiler for the 
electricity works. See Official Notices April 3rd. 


Bridlington. — April 21st. Two 100-Kw. steam 
dynamos, booster, crane, Lancasbire boilers, battery, switchboard, 
mains, piping, street lamps, &c., for the electric lighting scheme. 
Bee '' Official Notices " March 27th. 


Brighton.—June 8th. The Council wants tenders for 
5,00 xw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboards, 
instruments, &c., at North Road power station. See Official 
Notices“ to-day. 

Cairo (Egypt).— Мау 12th. The Egyptian Govern- 
ment is inviting tenders for an installation for the transmission of 


power for public and private purposes at Ghiza and Jhezira. See 
this column for April 3rd. 


Darlington.—April 18th. Overhead equipment, switch- 


board extension, booster and battery, for the Corporation cen rail - 
ways. See Official Notices March 27th. 


Eccles.—April 18th. Lancashire boiler, engine, alter: 


nator and other plant; also free wiring. See two Official Notices 
March 27th. 


Edinburgh.—May 4th. Electricity meters (12 months 
supply). See “ Official Notices " to-day. 


Faversham.—April 27th. Two 80-B. MH. P. oil engines, 
battery, switchboard, and mains. See ''Official Notices" April 3rd. 


France.—April 21st. "Tenders are being invited until 
the 21st inst. by the French Post and Telegraph Authorities in 
Paris, for the supply of eight lots of telegraphic apparatus. Tenders 
are to be sent to Le Sous-Secretariat des Postes et des Telegraphes 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


Glasgow.—May 4th. Cables, meters, carbons, &c., for 
the electrical department. See Official Notices“ April 10th. 


Glasgow.—May 5tb. Carbone, rubber cables, &c., for 
the electricity department. See “ Official Notices " to-day. 


Govan.—April 27th. Battery, boosters, switchboards. 
See Official Notices" April 10th. 


Great Yarmouth.—April 22nd. High-tension cables 
for electric lightiog. See Official Notices April 10th. 

Hackney.— April 30th. Ferranti switchboard extensions. 
&c, ріріор and valves, and meters for the Council. See Official 
Notices " April 3rd. 

Ipswich.— April 27th. Piping, pumps. &c., for tlie 
electricity scheme. See '* Official Notices " March 27th. 

Islington.— April 21st. Mains (solid) extensions and 
supply meters. See Official Notices“ April 3rd. 

Kettering.— Мау 1st. Boilers, engines, dynamos, bat- 
tery, switchboard, lamps, mains, &c., for electric lighting installa- 
tion. See ' Official Notices " April 3rd. 

Maidenhead.—April 21st. One 200-Kw. steam dynamo. 
and one water-tube boiler. See Official Notices March 27th. 


Newport (Mon.).—April 27th. Two multipolar motors. 
See Official Notices April 10th. 
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Rangoon.—July 1st. Tbe Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon muuicipality, at Rs. 75 per set. 

Roumania,—April 28th. The Municipal Authorities 
of Constanza are inviting tenders until the 28th inst. for the light- 
ing of the town either by gas or electricity. 

Sheffield.—May 2nd. Piping and high-tension switch- 
board for the Necpsend new power station. See ОЛ! ial Notices 
to-day. 

Southwark.—April 29th. 
Bee '' Official Notices " to-day. 


Swindon.— April 21st. 
" Official Notices April 10th. 


Wakefield.—April 18th. Boiler, condenser, und other 
details, See Official Notices” April 3rd. 


Whitby.—April 30th. Mechanical stokers and induced 
эры fan for the electricity department. See Official Notices 
to-day. 


50 meters, boards, fuses, &c. 


Cables fur 12 months. See 


CLOSED. 


Barnsley.—The Corporation Electricity and Lighting 
Committee has accepted the tender of Messrs. Bruce Peebles & Co., 
for a new engine and dynamo at the electricity works at £2,673. 


Belgium.—Fvur firms submitted tenders for the supply 
of 18 ele:trically-operated capstans for the pew quays on the 
Scheldt at Antwerp, the lowest beiag that of La Compagnie Inter- 
nationale d'Electricité, of Liéze, which quoted £3,430. 


Bradford.—The Council last week resolved to order two 
1,000-Kw. direct-current electric generators for the new generating 
station, Valley R^ad, from the British Westinghouse Co. 


Darlington.—The T.C. has accepted the tender of the 
British Westinghouse Co. for tha supply of tramcars of the single- 
deck combination type at £500 each. 


Fulliam.—The Borongh Council has accepted the tender 
of Messrs. Rowland Carr & Co, for the supply of service boxes, 
ventilated frames and covers, and bitumen compound, for the 
electricity department. 

Paper insulated cablee, conduits, arc and incandescent lamps, &c., 
are to be supplied by Henley’s Telegraph Works Co. Messrs. 
Henley, have secured the coatract for 12 month's supply of cables 
for the Sunderland Corporation. 


Grantham.— The Т.С. on April 2nd accepted the tender 
of Messrs Manlove, Alliott & Co. for the supply of a refuse 
destructor. 


Grimsby.—For installing the electric light in the Higher 
Grade Schools for the T.C. : — 


Appleyard & 8taths, Hull .. T oe ee ee . £110 
Crowther & Co., Manchester... en ae T . 710 
Dickens, A. C., Grimsby (accepted) x^ $5 Um 
Hyde, H., Hull a vs - oe ee oe 822 
Kennington & Dolby, Grimsby .. T T T 299 
King & Co., Hull is - we " v is oe 512 
Northern Electrical Co., Grimsby T à vs .. 295 
Robinson & Emerson, Grimsby .. ee єў is . 395 
Wallace, Chas., Grimsby .. s © 98 5% .. 98M 
Wokes, Chas., & Co., Hull - : 825 


Huddersfield.—The Tramways Committee has accepted 
the tender of the British Electric Car Co. for the conversion of 12 
bogie cars, to the single truck principle on the condition that the 
Corporation bave the option of having the remainder of their bogie 
cara so converted. 


London.—The LC. C. Fire Brigade Committee has 
placed the contract for wiring the Mile End station for lighting 
and bells with Mr. W. H. Johnson at £230. 


Newport (Hon.) .— Coal handling apparatus for Corpora- 
tion power stat ion is to be supplied by Messrs. Rees & Kirby, Ltd., 
Morriston, at £250. 

Pemberton.—The U.D.C. has accepted the tender of 
Mr. W. Winnard, of Wigan, for the construction of the Warrington 
Road tramway. | 


Redditeli.—The T.C. has accepted the tender of Messrs. 
Willans & Robinson for the supply of a 350-н.р, gas engine for the 
Electricity Works at £3,750. 


Salford. Messrs. Veritys, Ltd., of Manchester, have 
secured the contract for supplying motor-starting switches for the 
Salford Corporation for the ensuing 12 months. This is the second 
year in succession that the firm have obtained this order. 


War Office.—A contract has been given to the B. T. H. 
Co. for a number of B.T.H.-Edison incandescent lamps, for 100 and 
210-volt circuits. 


Sheffield.— The following tenders have been accepted by 
the T.C. :— Messrs. G. C. Milnes, Voss & Co, of Birkenhead, for 30 
tramcar roof covers, at £47 108. each; Pendleton : Ironworks Co., 


of Manchester, for roof principals and constru-^tional steel work at 
the new power house at Neepsend, £1,668; Messrs. Ernest Newell 
and Co, of Gainsborough, for coal shoots, ach elevator and tank, 
water tank, &., at the new power house, £1,429; The Chatteris 
Engineering Co., Ltd., of London, for overhead travelling cranes 
for the engine room, ала coal siding at the new power house, £1,062. 


Sunderland.— The T.C. has accepted the following 
tenders : —Messrs. Alley & McLellan, surface condenser; 8. War- 
burton, Manchester, erection of a sub-station ; Henley's Telegraph 
Works Co., india-rubber covered cables; Green & Sons, fuel econo- 
miser; Doulton & Co., stoneware casings; Wearmou'h Piping Co., 
steam piping; British Insulated Wire Co, high-tension cables; 
Callender's Cable Co., cables. Au electric air compressor for the 
high-tension machinery is to be obtained at a cost of £70. 


FORTHCOMING EVENTS. 


Monday, April 20th.—At 5 p.m. Junior Institution of Engineers. 
Visit to the Brook Green Works of the Incandescent 
Electric Lamp Co. 

Tuesday, April 21st. — I.E E. (Manchester) Paper by A. H. Gib- 
bings on The Carriage of Goods on Electric Tram- 
ways,” with lantern views. This is the last meeting 
for the ression. [Annual meeting will be held at 
7.15 p.m. for the election of officers, &c., for the 
coming session.] 

At 8 p.m. Institution of Civil Engineers. The Decay 
of Metals," by J. T. Milton and W. J. Larke. 


Thursday, April 23rd.—At 8 p. v. I. E. E. (Condon). Distribution 
Losses in Electric Supply Systems,” by A. D. Сор. 
stable and E. Fawssett; A Study of the Phenomenon 
of Resonance in Electric Circuits by the Aid of 
Oscillograms, by M. B. Fiel J. (Adjourned discus- 
sion.) If time permits, Divided Multiple Switch- 
boards: An Effi:ient Telephone System for the 
World’s Capitals,” by W. Aitken. [Ia accordance with 
Art. 45, the announcement of the Council nominations 
for the Council of 19 13-4 will b> ma de at this meeting. ] 


Friday, April 24th — At 9 pm. Royal Institution. Discourse by 
the Hon. R. J. Strutt, M.A.,on “Some Recent Iaves- 
tigations on Electrical Conduction.” 

At8pm. Junior Institution of Engineers. Westminster 
Palace Hot:]. Paper on The Effect of Design on 
Methods of Construction from a Contractor's Point of 
Mad by R. W. Newman, M.I Mech E. (Vice-Chair- 
man). 


NOTES. 


Platinum Eleetrodes.— Platinum is a metal which is 
being used to an increasing extent as electrode material ia 
industrial electro-chemistry. On the one hand, iu the form of an 
alloy of platinum and iridium, its resistance to attack by acids and 
alkalies renders it superior to all other metals or elements for this 
purpose ; aud, on the other hand, improvements in the mechanical 
design of electrodes formed of platinum have enabled electro- 
chemists to obtain a very large area of electroce surface of this 
metal at a moderate cost as regards capital outlay. The faith in 
the resistance of platinum to attack by all solvents excepting aqua- 
regia, ів, in fact, wide-spread, and it is somewhat startling to learn 
from a recent research carried out by Herr F. Gliser, in the labo- 
ratory of the Carisruhe Technische Hochschule, that, under certain 
conditions, platinum loses its rank as one of the so-called noble” 
metals, and sinks to the level of those base metals which decompose 
water in presence of alkalies. 

Herr Glaser has beea investigatiog the causs of the discrepancy 
noted when mercury is electro-deposited from a cyanide solution 
upon a platinum basia. When using а sulphate or nitrate solution, 
the deposition of mercary occarred in accordance with Faraday'a 
law, and the whole of the mercury could be obtained at the 
cathode. With a cyanide solution, on the other hand, a deficiency 
in the weight of mercury obtained was always noted; and after 
numerous experiments Herr Glaser has proved this to be due 
to the solution of platinum in the cyanide solution, and to the 
consequent loss of weight at the cathode. The attack of potassium 
oyaniae on platinum is found to be slow at ordinary temperatures, 
bat it ілсгеазев rapidly with rise of temperature, and the presence 
of potassium amalgam greatly accelerates it. The solution of the 
platinum in potassium cyanide occurs under exclusion of the oxygen 
of the air, and is allied with an evolation of bydrogen. Further 
details of this interestiag aod important research will be found in 
the Zeits f. Elektrochemie of January 1st, 1903. 


Will.—Tbe inventory of the estate of the late Hugh 
Steven, of Mesars. McDowall, Steven & Co., Ltd., Glasgow, amounts 
to £75,244. 

Electrical Treatment for Cancer.—The newspaper 
press asserts that the report of the Cancer Commission, when 
made public, will be found to recommend the high frequency elec- 
trical treatment. 
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A Refresher!—At last, and just when one had ceased 
to hope for Britain's originality, one reads in an American journal 
that New York has been taking lessons in England, and has been 
profiting by them to the admiration of all beholdera. The Street 
Ltatlwuy Journal for March 28th reports that much of the heavy 
congestion at the busy crossings in New York has been lessened by 
the introduction of " London methods,” For years the apparently 
miraculous way in which the maa on point duty regulates the flow 
of the densest London traffic with the little finger bas been a 
source of astonishment to every fresh American, to say nothirg of 
the reat of the world; ana it is difficult to understand why some 
trial of the method has not been made in America before now. 


Possibly it was thought that a people used to being “clubbed” . 


would not take kindly to gentler suasion. The situation in New 
York has been growing utterly intolerable of late, and it has been 
quite impossible to put sufficient cars on the city lines to serve the 
populace, because the cars already running were continually 
blocked. Now that rational police methods have been introduced 
the primary and chief cause of this congestion—strangulation was 
nearer the mark—is found to have been the chaotic jumble of 
traffic, in which everyone and everything, except the unfortunate 
cars, went where they pleased, when they pleased. Direction is 
now in vogue, and merchants and bankers, professional men and 
clerks, artisans and labourers, gather daily at these places to look 
on and applaud.” That is nicely enthusiastic and flattering, but one 
would like to suggest that “ London methods” in their fulness would 
find a spare policeman to move that applauding crowd onwards! 
Hitherto the worst offenders in the eyes of the street railway men 
have been the heavy dray men, who have insisted upon travelling 
at two miles per hour along the tracks, with a breskdown every 
other block. Consequently the companies have not been able to 
carry out their obligations to the public, and while being called all 
manner of names by the public, have been at a pecuniary loss them- 
selves: They were not long in cornering tbe disease, but it has 
taken a weary time to induce the city authorities to apply the 
remedy. "They should rejoice now to see the heavy vehicular traffic 


kept strictly to that portion of the street between the tracks and 


the kerb. New York ia by no means the only city in the U.8.A. in 
which the same complaint is rife, and it is to be hoped that the 
" London methods” will spread. The training of a few policemen 


should be a less expensive matter, even in New York where a 


policeman is a very expensive article, than the construction of 
subways for the cars, which seemed to be the only thing left to 
be done. | 


Physical Tests forthe Purity of Ammonium Chloride 
for Voltaic Elements. — M. G. Rosset, in the Centralblatt. f. 
Accumulatoren u. Elementenkunde for February 1st, gives details of 
two useful physical tests for determining the purity of ammonium 
chloride intended for battery use. "These tests can be carried out 
by anyone with comparatively simple apparatus, and they enable 
5 per cent. of sodium chloride (the most usual adulteration of the 
ammonium salt) to be detected with ease. The two tests are based 
on the change in the coefficient of heat absorption, and in the 
specific gravity, when sodium chloride is present as an impurity. 
The change in the coefficient of heat absorption ів most marked 
with dilute solutions, and when 25 grs. of the salt are used in 
250 cc. of water, the temperature and coefficient variations are as 
follows :— 

Coefficient of 


Fallin 
temperature, absorption.“ 
Pure ammonium chloride ... . 60° C. `24 
NH, Cl with 5 per cent. NaCl ... 572° C. 23 
ii 10 ii - .. 550° С. `22 
„ 15 „ „ . 525 C. 91 
„ 20 „ » .. 500° С. 20 
„ 25 4, „ de AOC. 19 
Pure sodium chloride 150? C. 06 
Coemeient =. fall of temperature 


weight of dissolved salt’ 

As regards the check fest, the specific gravity of a saturated 
solution of pure ammonium chloride at 15? C. is 1:0766, and should 
such a solution show a higher specific gravity at the temperature 
named, this signifies the presence of sodium chloride, or some other 
impurity. Tbe following figures show the variations in specific 
gravity caused by increasing percentages of sodium chloride, when 


using a solution containing 25 grs. of the ammonium chloride in 
250 cc. of water: — 


Ammonium chloride, pure . s .. 433 Baumé 
with 110 per cent. NaCl 500 

. * . * » 20 ” » 5°50 
Sodium chloride, pure ... p ce *. 900 


3? ” 


п 

» 

. For carrying ont the temperature-depression test, it is advisable to 
use a thick glass flask of about 1 litre capacity, aud after vigorously 
thaking the weighed quantity of salt with 250 cc. of water, to 
quickly read the temperature of the immersed thermometer. As 
the depression occurs in from 4 to 3 minute, no time must be lost 
in noting it, and it is further necessary to start the test with both 
the salt and water at the same temperature— preferably that of the 
room. 


A Malay Electrical Scheme. — The Government of 
Selangor, one of the Malay Federated States, has just commenced 
an electrical transmission scheme for supplying light and power to 
the town of Kuala Lumpur from some waterfalls on the Gombak 
River, about 13 miles from the town. Ап open ditch, lined with 
concrete, is carried round a contour line on adjacent hills, at a 
height of about 200 ft. above the power station. The latter will 
contain two 600-H.P. turbines by Mesers. Escher, Wyss & Co., of 
Zurich, direct coupled to three-phase generators by the Oerlikon Co., 


man to hold down the spring on the handle. 


of the same town. The current is generated at 6,600 volts, and 
supplied direct to the motor-generators in the sub-station, without 
transformation. The trsusmission line will consist of three No. O 
copper wires, carried 2 1t. apart in an equilateral triangle, on 
porcelain insulators on steel poles. The distribution in the town 
will be on the three-wire system, with about 500 volts across the 
outers. The streets of the town are to be ligbted by arc lamps in 
the centre of the town and incandescent lamps in the less deasely 
populated portions. With the exception of the equipment of the 
power station and sub-station, all material is being supplied from 
England. The civil engineering work is being carried out by 
Mr. E. H. Wallich, and the electrical by Mr. H. B. Phillimore, both 
acting under the State engineer, Mr. P. McGlashan. The town of 
Kuala Lumpur is prettily situated, in the State of Selangor. The 
population is largely Chinese. There are numerous tin mines and 
coffee plantations in the State, which will probably be anxious to 
benefit as soon as possible by the use of electricity for power. 


Manufacture of Calcium Carbide Cartridges.—An 
Aastrian patent has been taken out by E. von Szalay, of St. Peters- 
burg, for an improved method of making cartridges from carbide of 
calcium. The material is first powdefed, then compressed under a 
powerful pressure until 16 has cobered into masses of the desired 
shape and size. Next these cakes are immereed in petroleum or 
some similar oil to protect them from the attack of atmospheric 
moisture. Other patents bave been obtained, especially in the 
United States, for processes in which powdered calcium carbide is 
first treated with petroleum ard then moulded to shape by high 
pressure; but these are said not to have proved satisfactory 
because the carbide took up so much oil that it did not afterwards 
decompose thoroughly when immersed in water. It is claimed for 
the opposite method of procedure that the compressed dust absorbs 
less oil, and so the cartridges decompose properly, while yet they 
retain their form if exposed to air. Cartridges of carbide have the 
advantaze over the ordinary material that they are uniform in sige, 
shape, weight and composition, so that they always yield the same 
amount of acetylene, and decompose in a regular fashion. They 
are chiefly suitable, naturally, for small or portable acetylene 
generators, because the expense involved in converting the carbide 
into cartridge form makes the gas evolved more costly per unit of 
volume or light than it otherwise would be. 


Peculiar Accident on an American Railroad.— 
The Street Railway Journal records a peculiar accident which 
recently happened on the road of the Columbus, Buckeye Lake and 
Newark Traction Co. to a motor-car going west from Newark 
toward Columbus about 9:30 o'clock at night. Some malicious 
persons had tied a rope to a large stone and thrown the other end 
of the rope over the trolley wire. As the car was going at the rate 
of about 25 miles an hour, the stone went through the front 
window, striking the motorman on the head and knocking him off 
the stool. The cars are equipped with the General Electric 
multiple controller, and it is necessary at all times for the motor- 
As soon as his hand 
was removed from this spring the power was cut off; consequently 
the car stopped. The conductor, after giving two bells to proceed 
and receiving no response, went through the car to the front ond 
and found the motorman lying unconscious in the vestibule. The 
general manager of the company says that but for this precautionary 
device the car would probably have run off the track at the 
approaching curve, and might possibly have run into the canal. An 
accident of this kind is extremely improbable on any English 
railway, especially bearing in mind the fact that there are always 
two persons in the cab. 


Personal.—Mr. T. W. Robinson, late car-shed foreman 
of the Southend Electric Trams, has been presented by the car-shed 
staff with a silver vesta case. 

Mr. Frank B. Lea announces that his address is now Baltic 
Chambers, 50, Wellington Street, Glasgow, and all communications 
for the B.E.T. Co. or himself in regard to the company’s Scottish 
business should be sent there. 

Sir Henry Christopher Mance, C.I.E., has received the honorary 
degree of LL.D. of Aberdeen University. 

Mr. A. F. C. Peel, manager of the Lancaster and District Tram- 
wavs, on leaving Lincoln, has been presented with a pedestal 
writing desk as a farewell gift, by residents of the city, anda 
silver mounted pipe by the tram employés. 

Mr. T. Marshall, electrical engineer to Messrs. Lea, Son & Co., 
Pengwerne Works, Shrewsbury, who has secured an appointment at 
Kettering, has been presented by the firm's employés with a fitted 
Gladstone bag. 

At a concert of the employés of Messrs. Johnson & Phillips, Old 
Charlton, held at the Augerstein Hotel on April 8th, Mr. Edward 
Pearce was the recipient of a gold albert and engraved pendant on 
the occasion of his leaving the firm after 20 years’ service in the 
arc lamp department. 


St. Louis Exhibition, 1904.—The driving of 125 piles 
for the power house, the only “ poured” building to be erected on 
the Fair grounds, was begun on March 25th. Around a steel frame- 
work walls of cinder concrete 3 in. thick will be poured, to form a 
continuous wall without joint or seam. The piles are forthe heavy 
iron columns wbich will support the steel truss roof. The building 
will be 220 by 300 ft, aud cost about $100,000. The steel 
trusses, 36 in number, will bave a 75-ft. span, each weighing about 
10,000 lbs. The area between the boiler house and the machinery 
buildings will be given up to cooling towers, briquette machines, &c. 
Coal will be taken in from the western side of the house, Automatic 
conveyances provided with crushers and screens will handle the 
fuel without the interposition of labourers, 
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Glasgow University Engineering Students' Society. 
=—Тһе students of this society, along with the engineering students 
of University College, Loudon, are spending Easter at Birmingham 
visiting works. They have been much struck by the general 
adoption of electricity for power purposes in all the large engi- 
neering shops. 


Appointment Vacant. — Borough electrical engineer 
and tramways manager at £300 for Burton-on-Trent. See “ Official 
Notices ” to-day. 


Electricity in Mining. — The underground electric 
haulage plant at the Great Southern Consols Mine, Rutherglen, has 
been in full operation for some months with most satisfactory 
results, and gives a good illustration of the saving to be effected by 
the use of electricity, intelligently applied, over the old system of 
horse traction. The Sydney Bulletin says that, although the tracks 
are not yet in the best condition, or the men quite used to the new 
system, the manager states the expenses are £7 per day less, with an 
increased quantity of dirt handled. The plant was supplied and 
installed by the Austral Otis Engineering Co., of South Melbourne, 
and is of Ganz manufacture. 


Business Announcement.— Messrs. Power, Power and 
Co., of 5, Philpot Lane, E.C., have purchased the goodwill, business 
and works of Deane, Ransome & Co., Ltd., of Plymouth Wharf, 
Wharf Road, Cubitt Town, E., where they will continue the manu- 
facture of girders, roof work and constructional iron and steel work 
generally as hitherto. 


Chesterfield Tramways, — A report was recently 
prepared on the proposed conversion of the existing horse lines to 
overhead electric traction and certain extensions, by the borough 
electrical engineer, Mr. R. L. Acland. The matter was before the 
Oouncil on the 14th inst., when it was decided to call a town's 
meeting to test the feelings of the public. 


THE CENTRAL STATION ENGINEER. 


Worrnina T.C. has increased the salary of Mr. PORTER, resid nt 
electrical engineer, from £250 to £300 per year. 

Mr. Ноон B. Рниллмовк has just arrived at Kuala Lumpor, the 
chief town in the Malay Federated States, to take up his duties as 
resident electrical] engineer to the Btate of Selangor. 

The members of the staff of tbe East London (Cape Colony) 
Municipal Electrical and Tramways Department lately assembled 
in order to present a photograph of themselves and an illuminated 
address to Mr. E. G. Jones, their late chief, who was leaving the town 
in order to take up more important duties elsewhere. Mr. C. W. 
Moonr, the newly appointed electrical engineer, presided. The 
health of Mr. Jones and Mr. Moore was toasted, and the proceedings, 
which were of a very pleasant character, concluded with the singing 
of “ Auld Lang Syne.” 

Mr. F. J. RxNp has resigned the position of chief assistant engi- 
neer at the Portsmouth electricity works in order to take up a post 
with the Electrical Co., Ltd., of 25, Victoria Street, S.W. He 
will be succeeded by Mr. Hiscock. 

Mr. F. C. SELLoxs, of Waudsworth, has secured the appoiutment 
аз ergineer-in-charge recently advertised by the County of Durham 
Electrical Power Distribution Co., Ltd. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Eastern Telegraph Co., Ltd. (6,338).—14«ue on March 25th 
of £2,000 debenture stock, being the whole of a series created same date, 
charged on the company's uudertaking and revenue, ranking рагі разни with 
previous issues amounting to 4&1, 823, 8 16. Holder: F. R. de Levante, 141, Hill 
Street, Peckham, 8.Е. 


Frinton-on-Sea and District Electric Light and Power 


Co., Ltd. (70,689).—A debenture dated March 30th, 1903, securing £100, charged. 


on the company’s undertaking and property, preseut and future, incind.ng 
uncalled capital, bas been registered. Holder: W. Webster, 50, Lee Park, 
Blackheath. 


Hart Accumulator Co., Ltd. (60,059).--This company’s annual 
return was filed on March 23rd, when the entire capital of £40,000 divided into 
40,000 shares of £1 each had been taken up. EI per share lias been called up 
on 17,500 shares, resulting in the receipt of £17,500. 22,500 shares are соп: 
sidered as fully paid. No mortgages or charges. 


Anglo-American Telegraph Co., Ltd. (2,891 C.) —This com- 
pay annual return was filed on March 4th, when the entire capital, consist. 
ng of 47. 000, (CO stock, had been taken up and paid in full, No mortgages or 
charges. 


Consolidated Telephone Construction and Manufacturing 
Co., Ltd. (15,2712).— This cuu any s annual return was filed on March 8rd, 1903, 
when 221.8. 0 10s. ordinary shares hai been taken up and paid tor in fu l out of 
а nominal capital of £233,908 divided into 47,363 preference shares of £1 cach, 
2 24,80 ordinary shares ої 105. cach, and 75,100 ordinary shares of £1 euch. 
Mortgages and charges, £9,500. 


St. James’s and Pall Mall Electric Light Co., Ltd. (26,015). 
— This company's annual return was пед on March 12th, when tne entire 
capital of £209,000, oivided into 40,000 ordinary and <U,0UU preference shares of 
£5 each, had been tagen up. £5 per share has been called up on 39,650 
ordinary and 20, 000 preference shares, resulting in the receipt of £298,720, 
£1,7.0 is considered as paid on 850 ordinary shares. Deventure stock, £150,0J0, 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Issue on March 3ist of £2,000 debentures, part of а series created Juiy 18th, 
1901, to cure £20,000, charged on the company's undertaking and property 
present and future, including uncalled capital. No trustees. Total amount 
previously issued of same series, £14,000, 
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ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith an analysis of the accounts 


of the Hastings undertaking for the year 
During the year 


Hastings 
Corporation ending December 31st, 1901. 
Electricity the output in units and the revenue have shown 
Department. substantial increases, and working expenses 


being practically stationary, an increased profit 
has resulted. Since the Corporation acquired the undertaking its 
progress will be gathered from the following figures :— 


Equivalent Number 
number of of Units 
Year. lamps. consumers, sold. 
1899 ... 19,423 378 401,866 
1900... 23,864 484 524,530 
1901 ... 29,428 604 703,814 
1902 ... — — 803,761 


Average revenue 
per unit. 


sold. 
6˙79d. 
5:21d. 
3 164. 
3 06d. 


Total 
costs 
per unit. 


3 78d. 
3 66d. 
3 19d 
2724. 


Of the total quantity of energy sold 575,568 units were taken by 
private consumers, and 228,193 units (at 14d.) for public lighting, 
The prices charged are 6d. per unit, or 108. per 8-c.P. lamp per 
annum aud 144. per unit, street lighting £15 per kw. demanded 


апа 14d. per unit. 


The system of supply is H.T. alternating at 2,000 


volta transformed down for two and three-wire L T. distribution 


networks at sub-stations. 
electrical engineer. 


GENERAL STATEMENT. 


Mr. R. F. Ferguson is the borough 


For the year ending December 31st — 1901. 1902, 
Total capital expended ЯЕ ee .. £123,405 2198944 
Number of units sold ... — si А 703,814 803,761 
Equivalent number of 8-c.P. lamps connected 29 428 — 
Number of public lamps i fis us 104 104 
Maximum load in kilowatts ... 584 601 
Revenue Account :— 
Gross revenue £14,799 £16,894 
» expenditure £9.237 49,220 
» profit si £5,562 £7,674 
Average price per unit 316d. ова. 
REVENUE ACCOUNT. 
Gross. Per unit 
Sale of energy ... £10,210 3 06d. 
Lamp charge ... Se $e sas T £4,507 134d. 
Interest and sinking fund on cost of lamps, 
posta, &c., repairs, carbons, trimming, &c. £1,394 42d. 
Meter rental, &c. Ses 155 is 4783 23d. 
Total £16,834 5054. 
WonEING EXPENSES. 
Gross Per unit. 
Coal... i zT ii i ra» . £4,139 1:24d. 
Oil, waste, water aud engine room stores m 431 13d. 
Wages incurred in generating, distribution 
and attending public lamps. ; 1,431 42d. 
Maintenance and repairs of engines, dynamos, 
mains, transformers, public lamps, &c. ... 1,333 40d. 
Works and distribution costs ... ... £7,337 2:19d. 
Rents, rates and taxes... ... Т Е кз 194 06d. 
Management expenses, salaries engineer, sec- 
retary and clerical staff - - se. 869 29d. 
General establishment charges, stationary, 
printing, law insurance aud sundry .. 720 21d. 
Total costs Em sae ЖЕЗ ‚.. £9,220 275d. 
, PROFIT STATEMENT. 
Debit balance at December 31st, 1901, brought 
forward... vs БР ae ^ А £3,438 
Redeemable stock dividends and bank interest... 4,135 
Bad debts... ics ats rO sia 16 
Loans and sinking funds ... Aa dix jd 4,302 
Debit balance at December, 1902, carried 
forward ... x" а РА я e. 074,518 
Gross profit is £7,074 


The works costs are not excessive compared with undertakings 
similarly situated, but the prices obtained are below the average. 

The gross profit of £7,674 is insufficient to meet the financial 
charges, and as a result the debit balance carried forward is swelled 
to £4,518. 


-—— — 


WE give this week an analysis of the accounts 

St. James’s of the St. James's Co. for the ycar ending 
and Pall Mall December 3136, 1902. 

Electric Light Financially the undertaking is probably the 

Co., Ltd. most successful in the London area, the divi- . 

dends for the year and for some time pre- 

viously having been at the rate of 14) per cent., in addition to 

which they have provided for depreciation an amount equal tu 3:606 

per cent. on the capital. 


і 
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During the year the capital expended has increased by £5,967. 
The progress of the company during recent years will be gathered 
from the 5 :— 


Max. load | 


Year No. of | No. of Load Cost 
lamps. | units sold. in KW. | factor. per unit. 
— — — | ics 33 
1898 | 142853 32,448,858 , 2825 | 140% | 1984. 
1699 | 164,750 : 4.901104 | 3,216 | 149% | 198d. 
1900 | 186,347 | 5,197,775 | 3,624 | 161% | 193d. 
1901 211,847 | 5,842,496 | 3,996 | 167% | 21d. 
1902 232,685 4,380 | 177% | 1:83d. 
| 


6,785,960 | 


The works cf the cc mpany are situa‘ed at St. James's Square and 
Carnaby Street, W., the system of supply is three-wire low pressure 
at 214 volts on the outers, аса the total capacity of plant installed 
is 5,480 xw. Mr. Sydney T. Dobson is the chief engineer. The 
pr:ces charged are 6d. per unit up to 4,000 units per annum and 4d. 
per unit after. Power and bascment lighting 3d. pcr unit up to 
4,000 and 2d. per unit after. Public arcs at £30 per annum. 


GENERAL STATEMENT. 
For year ending December 21st— 1902, 1901. 


Total capital expended £429.379 £423,412 
Number of units sold.. 6,785,960 5,842,496 
Equivalent number of 8-c. P. lamps 232,685 211,827 
Nun ber of public ares se T jos 60 — 
Maximum load in kilowatts .. 4.380 3,996 
Revenue Account :— 
Gross revenue... т» ва .. £117,136 £104,913 
» expenditure rès £51,852 £51,396 
» profits £65,284 £53,517 
` REVENUE ACCOUNT. | 
Gress. Per unit. 
Sale cf energy (private, contract and 
public lighting) 85 e £113,550 = 4:024. 
Meter rental ... 3,054 10d. 
Discounte, sundry fuen, kale of old material, 
Coronation illumir ations, &c. ... E 532 ‘02d. 
£117,136 4 14d. 
WORKING EXPENSES. 
Gross. Per unit. 
Coal, &. . £18,518 65d. 
Cil, waste, water and engine- room stores 1,900 07d. 
Salaries and wages inenrred in generating 8.768 31d 
and distributior. : { 


Repairs and maintenance of buildings, 


machinery, public lamps, mains, &c. } 5,947 21d. 


Works and distribution cosis . £95,133 124d. 
Rent, rates and taxes vis its 7,810 28d. 
Mar agement expenses, directors’ fees, 
salaries of manager, engineer, clerical staff, 7,214 25d. 
auditors. 
General establishment charges, printing, 
stationcry, advertising, law, insurance, 1,695 06d. 
and sundry. 
Total costs .. 451,852 183d. 
PROFIT STATEMENT. 
Interest on debentures £5,950 
Transferred to reterve fund 88 5,792 
Transferred to contingency fund 5,600 
Balance, applicable to dividends ... 38,793 
Brought forward frem last acc unt . — 4.094 
Provision for depreciatieen. 14.543 
Gross profit on year us *. £65,584 


The tctal balance consists of £65,284, and a sum of £4,094, being 
the balance from the previous year, and intercst accumulated during 
the year. After paying interest on debentures and providing for 
depreciation, reserve and contingencies, a balance of £38,793 was 
left for distributicn as dividende, and a net balance of £2,792 
carried forward. 


CITY NOTES. 


Reading Electric Supply Co. 


TRE directors’ report for the year 1902 shows that the expenditure 
on capital account amounted on December 31st. 1902, to £112,720. 
In August, 1902, the dircctors issued 2,000 shares of £5 each, and 
cffered the same to the existing shareholders in proportion to their 
holdings, the whole of the shares issued being subscribed. In order 
to provide further working capital the directors, on March 20th, 
1903, resolved to issue 2,000 more sbares, and to offer the same as 
before to the existing shareholders in proportion to their holdings. 
In pursuance of such resolution, & prospectus and form of applica- 


tion for shares are sent to each shareholder with this report. The 
total revenue for the year was £12,050; aud the expenditure con- 
nectcd with the generaticn and Ccistribution of electricity, manage- 
ment expenses, and the sum of £1,250 written off to depreciation 
fund асо unt, amounted to £6,646; leaving a profit balance on the 
year's working of £5,404, which is carried to the credit of net 
revenue account. An interim divicend at the rateof £5 per cent. 
per annum, free of income-tax, for tl e six months ending June 30th, 
1902, amounting to £2,486, was a.d by the directors on November 
lat, 1902. The balance to net revenue (£5,3:5 178. 2d.) is to be 
appropriated as follows :— £5 per cent. per annum on the ordinary 
tharese, £5,096; balance carried forward, £219 11s. 7d. The total 
present capacity of the gencrating plant at the works is 1,675 kw. 
The plant and machinery have been maintained in a high state of 
efficiency out of revenue. The following table will show the rate 
at which the company's business has progressed :— 


No. of No. of 


consumers, lamps wir: d. 

On December 31st .. 1894 Ys 38 a 2.150 

н .. 1895 we 83 ee 4,300 

96 . . 1896 E 151 im H, 700 

oe . . 1897 ee 201 se 12,299 

5 ee 1898 ae 214 s 16,190 

M . 1899 MS B46 S * 5,710 

35 . . 1900 гє 420 - 81,6: 5 

19 ee 1901 ee 502 ee 421 64 

s es 1902 608 61, 454 


and since December 31st, 1902, the aber of- Ten added and 
applied for is 3,888, making a grand total of connections and appli- 
cations of the equivalent of 65,342 8-c P. lamps. In this total is 
included the equivalent of 610 HP. of electric motors. The 
directors, after giving the matter much consideration, have decided 
as from July 1st, 1903, to discontinue the charge to consamers for 
rent cf meters used for regietering current supplied for lighting 
purposcs, except in the case of & consumer whose account for any 
quarter shall amount to less than 53, when the account will be 
increased to 5s. in lieu of meter rent. 


Woking Electric Supply Co. 


AT the annual meeting of this ce mpany, held at Wokirg on 7th 
inst, а very bright outlook was presented to the shareholdere, whose 
previous prospects in regard to the concern had been anything but 
rosy. The chairman (Mr. John Ashby) in moving the adoption of 
the report, congratulated the shareholders on the satisfactor; posi- 
tion of the company. At the previous meeting, he said, he explained 
that the directors were unable to recommend a dividend because they 
had been working with machinery which was, to some extent, obsc- 
lete, and with mains that were not as perfect as they ought to have 
been. But he foreshadowed that so soon as they got their new 
machinery into working order ard their business on a proper foot- 
ing, the results wcu'd be теу cifferent, and the antic.pations be 
then held out bad becn more than fulfilled. The revenue in 1901 
was £4,466, but last year it incressed to £6,276. They had added 
126 new consumers, and the nun ber of lamps on circuit (in the 
equivalent of 8 с.р.) had ircre:sed from 15,090 to 19,566 on 
December 31st, and were now nearly 20,500. Although it often 
happened that with an increase of business there was a large iL- 
crease in expenses, that was not the cise with that company. Net 
only had they not increased, but they had gone down, being only 
£3,581, as against £2,867 in the previous year. This they attri- 
buted to their improved machinery and their better mains, to the 
use of fewer tran-former stations, and to the great care exercised by 
their manager and er gineer, Mr. J. T. McLean. After placing £250 
to the depreciation account, which now stood at £2,120, and paying 
interest on the debentures and loans, they had a net profit of £1,677 
12s. 9d. The directors recommended that two years’ interest, 
amounting to about £1.000, be paid on the preference sharcs, and 
that the balance of £675 93. 4d. be carried forward to the credit of 
this year’s profit and loss acc.unt. Tke directors considered it 
would be better for all concerned if they paid no dividend this year 
on the ordinary shares, and he pointed out that up to the present 
the directors were doing their work without remuncration, their 
ambition being to place the busincss on a thoroughly sound and 
satisfactory footing before asking for pay mer t. They proposed to 
put the sum of 44, 194 19s. 3d., which included loss on the business 
to December 31st, 1901, and other expenses, to the credit of a 
“goodwill” account, which they felt justifid in establishing, now 
that the concern was placed on a profit-earning basis. With regard 
to the prospects of the company, their revenue for the first quarter 
this year bad been £2,371, compared with £1,604 for the same 
period of 1902. Their customers were still increasing, and they 
had just made arrangements with the Lindon ard Scuth-Western 


. Railway Co. to light the Woking station with electricity, the rail- 


way company entering into a contract to take not less than 70,000 
units а year. Ав lo the price of the curreut, the chairman said it 
had always been the object of the directo:s, while safeguarding the 
interests of the shareholders, to reduce the price of the current 
supplied to their customers, a.d they had decided that on and after 
October lat they would charge only 64. per uvit, when accounts 
were paid witbin 14 days of delivery, 64d. if not, instead of the 
present 138. 4d. for the first 20 units and 7d. per unit afterwards, 
They had, during tLe past year, the chairman continued, increased 
their plaut up to 375 kw., but they were now going to give an 
order for a new 400 ку. engine and dynamo. The directors also 
proposed to raise additional capital as required, and were open to 
receive applications fur 6 per cent. cumulative preference sLares and 
44 per сец. debentures. The chairman thea moved the adoption 
of the directors’ report and the payment of a dividend for the years 
1901 and 1902 on the 6 per cent. preference shares. 
The motion was adopted. 
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Windsor Electrical Installation Co. 


THE directors’ report for 1903 shows that the company’s business 
continues satisfactory. During the year 2,549 8-c pP. lamps were 
added, bringing the total to 25,238 at the end of the year 1902, of 
which 2,164 represent the motor power. 


The capital expenditure during the year amounted to £2,917 18s., bringing 
the total up to £62,221 118. Id.; the principal expenditure being on mains, an 
additional cable baving been laid to supply the increased deinand for electricity 
at Eton. The next highest item of expenditure was for new meters, but the 
larger amount of expenditure under this head is always a matter for con- 
оц; as it denotes the increasing number of customers. The net profit 
or the year, after providing for interest on borrowed capital, iu. £4,895 17s. 3d., 
and it is gratifiying to note that with the exception of the sum of £416 3s. 11d. 
from the installation deparanent, the whole of the profit was derived from the 
supply of electricity in Windsor and Eton. The small profit on the installation 
department is uccounted for by the fact that the directors have continued their 
policy of carrying out this class of wo k at a small percentage, in order to 
benetit the lighting department by obtaining new customers. The total 
amount of protit available for distribution is £4,969 18s. Id., and out of this the 
directors recommend that the sum of £830 10s. be added to the depreciation, 
renewal, and reserve fand, bringing this fund to the substantial total of £7,250, 
and the shareholders will be asked to vote the usual sum of £350 to the 
directors. An interim dividend of 24 per cent. was paid by the directors during 
the year, and they now recommend the declaration of a further dividend at the 
rate of $4 per cent. less income-tax, making a total dividend for the year of 8 
percent. The rapid increase in the demand for electricity makes it absolutely 
necessary to suppleinent the generating capacity of the works. It has not, 
however, been considered to be in the best interests of the company to extend 
the present station, and instead of erecting new works in another part of the 
district, the directors decided to promote a company to take over the pro- 
visional order for Slough and Datchet, and an arrangement wa- come to with 
the Slough and Datchet Co. for supplying the Windsor Co. with the additional 
current required upon conditions whicn the directors consider should be to 
their mutual advantage. It will be seen from tbe balance sheet that 10,000 of 
the Slough and Datchet Co.'s shares have been taken up by this company, 


Perth Electric Tramways (W.A.) Co. 


Тнв report for 1902 states that the net profit is £20,591, compared 
with £21,697 for tbe 18 months ended December 3186, 1901. The 
receipts for the current year are higher than for the year 1902, the 
total to the end of March, 1903, amounting to £14,667, while the 
figures for the s&me period 1n the year 1902 amounted to £13,102, 
and this notwithstanding the fact that traffic was lost during the 
early part of the year owing to the insufficient supply of cars. After 
debiting interest on debenture stock and other charges, the accounts 
show a credit balance of £11,404. From this amount the interest 
on the preference shares to December 31st, 1901, has been paid, 
leaving an available balance carried forward of £9,908. As the 
traffic continues to increase, more rolling stock becomes necessary, 
and the directors have made arrangements to purchase nine 
additionsl cars, with a carrying capacity nearly double those which 
are now in use. The prospects of extensions and: the additions to 
the rolling stock in consequence of the corresponding expansion €f 
the traffic, mako it necessary for the board to consider the question 
of raising further capital to meet the expenditure 1n counection 
therewith. It is proposed that the shareholders be asked to sanction 
an increase of borrowing powers from £200,000 to £230,000. 


Buenos Ayres and Belgrano Electric Tramways Co. 


Мв. J. Morais presided last week at this company's meeting at River 
Plate House, E.C., and said that as the result of the year’s working 
the directors were able to pay a dividend of 6 per cent. upon both 
classes of preference shares, besides 74 per cent., being the balance 
of the arrears on the "B" preference shares, leaving & very 
respectable surplus to be carried forward, and thus bringing the 
ordinary shares into line for participation in dividends in respect 
of the profits of the current year. They had also placed £5,000 
to the credit of renewals fund, thereby increasing that fund to 
£11,000. There was a slight increase in the general traffic 
expenses as compared with last year. This was explained by the 
fact that there was an increase of 240,435 in the miles run; but 
although the mileage was increased by 83 per cent., the increased 
traffic expenses were only 28 percent, With regard to the power 
expenses, as the shareholders were aware the company’s power was 
supplied by contract extending over a considerable period, and the 
price varied according to the cost of coal. During the last two 
years the price of coal bad been constantly varying, but during last 
year it had come back to something like its normal rate, and the 
directors hoped that that would continue during the current year. 
Notwithstanding the increased mileage, however, they had 
succeeded in making a reduction in the cost of current as compared 
with the previous year of £1,438. If coal continued at the same 
rate this year they hoped to effect a further saving. Last year they 
bad to set aside £2,500 to meet the cases of compensation which 
were put forward, but not adjudicated upon, and of this sum a 
balance of £897 was left, which would amply cover any cases still 
unsettled. It would be noticed that the amount spent on com- 
peneation during the year was only £275. The gold premium was 
always a disturbing element. This year, fortunately, it remained 
at about 127, which was its lowest poiut, under the Conversion Law. 
He then read the report of the manager as to the outlook. The 
growth of the country had been absolutely phenomenal in the 
past, and hethousht they might look forward to fair progress in 
the future. During the first three months of this year the gross 
traffics had been increased by £3,845, the net increase being 
£3,460. A large proportion of the gross increase was due to the 
aitference in the gold premium. Mr. J. B. Concanon seconded 
the motion, and the report was adopted. 


Calcutta Tramways Co. 


THE meeting of this company was held at Worcester House, E.C. 
on 7th inst., Mr. E. C. Morgan presiding, 

The CHAIBMAN, in moving the adoption of the report, said that 
for the further outlay which would no doubt be needed for extend- 
ing and consolidating the system, the directors determined to 
create an additional amount of capital to the extent of £350,000, 
bringing up the total authorised capital of the company to 
£700,000. Of this new. capital it was determined to issue to 
existing shareholders £175,000 at par. The proposals of the 
directors were submitted to the shareholders and approved by them, 
and on May 27th a circular was issued offering the 35,000 new shares 
to the existing shareholders, Of these shares 32,268 were taken up. 
by the shareholders, 2.732 not being applied for. 35,000 shares 
remain unissued, and these will not be issued until the directors 
are satisfied that the position of the company can be improved by 
farther expenditure. From the capital raised £12,430 remains 
unexpended, to which must be added the final payment on the new 
shares made on January lst, £70,870, or a total available capital of 
£83 300; so that the company at the present time is provided with 
ample funds to deal with possible extensions, The total receipts on 
revenueaccount were £88,538, or an incrense over last year cf £16,367. 
The expenditure amounted to £56,917, or an increase of £2,345. 
Regarding the general condition and prospects of the undertaking, 
when they met about a year ago they had just commenced running 
by electricity, and the report gave the actual dates on which each 
line was opened until November 20th, when the engineer's certifi- 
cate was given and the entire system worked by electricity. The 
results obtained from the electric traction have been most con- 
sistent ; each line as it was opened added its quota to the receipts, 
and since the entire gystem has been running the takings have been 
well maintained at about the rate marked in November last. The 
jump in receipts upon the change from horse-traction to electricity 
was immediate, for the reason that they at once increased the 
accommodation by substituting a car for a pair of horses; but the 
fuither growth had been retarded by the fact that they were run- 
ning all the motor-cars they immediately had available, almost to 
the full extent of their capacity, before complete electrical work- 
ing took place, and had difficulty in maintaining as full а service 
when the horses were tinally dispensed with, and when the motors 
were needed for use on every line. Further motors were now being 
supplied, and would be in operation very shortly; and a fuller 
service at certain periods of the day would have the effect of sensibly 
adding to the receipts. They also expected to be able to work more 
efficiently, in a very short time, by the opening of their new sheds 
on the north and south of the town. This would not only save much 
useless mileage, but would also enable them to get to work withouttLe 
harassing delays now caused by getting the cars to their starting 
point before the commencement of the work. Тоіз would enable 
them to get more effective mileage out of the cars, whilst 
economising in expenditure. They might, therefore, reason- 
ably look for a gradual expansion in their takings, as there 
was no lack of demand for riding facilities. They had had many 
applications for extensions, great and small, from the public. 
The electrical work was subjected to a very severe test during the 
Coronation festivities in January last, and in carrying nearly 
500,000 passengers during tae week no difficulty or interruption was 
experienced. Ав they had had to spend а very large sum of money 
to effect this salutary change, he summarised the advantages which 
had been obtained. Firstly, they had got a system by which they 
could meet the requirements of the public in a manner both con- 
venient and economical to their customers; secondly, they bad not 
only been able to increase their takiuge, but also to reduce expendi- 
ture; and, thirdly, they had vastly added to the assets of the com- 
pany by acquiring every where freehold land in place of the leased 
ргешіғев which they formerly had, which would, as the leases fell 
in or were disposed of, materially decrease their outgoings. If they 
had spent money boldly, they had got value for it, and had placed 
the undertaking upon a thoroughly sound basis. Under all tuese 
circumstances, the directors thought they might rely in future 
upon making an ad interim distribution of protits. 

The report was adopted. 

The СнлгвмаАМ moved that a dividend at the rate of 4 per cent. 
per annum on the old shares, and 1s. per share on the new shares be 
declared. The motion was unanimously agreed to. 

The mecting accorded a vote of thanks to the staff in Calcutta, 
and voted the sum of £1,0(0 and best thanks to Mr. E. C. Morgau 
(the chairman) for the great aud constant attention which he had 
given to the affairs of the company during a most critical period, 
and for the skill with which he had conducted the negotiations for 
the new concession and the conversion of the system to electric 
traction, whereby the affairs of the company had bsen placed ona 
sound basis and its prosperity restored and assureg. 


Barcelona Tramways Co. 


Тню meeting of this company held last week at Winchester House, 
was presided over by Mr. J. B. Concauon, who said that the avail- 
able balance amounted to £33,010, from which had to be deducted 
debenture interest and sinking fund on the first and interest on the 
second debentures, £10,300; interest on loans, £90 odd; and the 
preference dividend, £5,000 ; making a total of £15,451. Toey had 
placed £5,000 to the credit of renewal fund, and proposed to pay a 
dividend of б per cent. on the ordinary shares absorbing £10,000, 
leaving а balauce of 42,558 to be carried forward. The receipts 
for the past year, аз compared with 1901, showed an increase of 
£18,420, while the working expenses had increased from £70,035 
to £80,038, or a net increase of £10,355. That increase was due 
mainly to the fact that they ran 230,000 more miles, partly in 
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consequence of the little line which they opened and which runs 
out to the north of Barcelona called Bona Nova, and partly to the 
fact that they bad a less number of days of strike in 1902 than in 
1901. The total expenses, including taxes, had fallen from 66:40 
—the ratio of expenses to receipts—to 6470 this year. The 
receipte per mile, notwithstanding the very large additional mile- 
age run, bad improved from 72d. to 84d. while the expenses had 
only increased from 544. to 54d. per mile run. He must prepare 
them for some probable decrease for the remainder of the yesr in 
the gross receipts. That was due to the fact that they found that 
the jd. fares adopted on some of the principal sections, although 
remunerative, meant the carrying of an enormous number of 
passengers, also a very large tax upon the machinery ; and the cars 
'were running short and overcrowded, and there was a great 
amount of tear and wear. After very careful consideration, and a 
visit of a deputation of the board to Barcelona, they came to the 
conclusion that they should, for the moment at all events, try the 
experiment of suspending these jd. fares. The result had rather 
surprised them all. They found that not only did they not carry 
the same number of people, but that, as a matter of fact, the 1d. 
sections—the resuming of the 1d. fares—did not attract half the 
number of people carried by the 4d. fares. However, though the 
forecast showed & poseible decrease of traffic, the economy in work- 
ing would more tban meet the loss in traffic, if such a thing did 
come. They had placed during the year the remaining £51,900 of 
4$ per cent. redeemable debenture stock, which now brought up the 
tota! 44 per cent. stock to £200,000, which was the maximum limit. 
The resolution was carried unanimously. | 


Automatic Telephone Co. (1903). 


Tn statutory meeting of this company was held on Thursday last 
week at Cannon Street Hotel, Mr. M. Margowski presiding. 

The CBAIBMAN said that reconstruction have been more successful 
than had been anticipated. All their creditors would be paid in 
full after the holidays, and all claims be satisfied; they would then 
have a clean sheet. He anticipated that the company would be in 
а position before 12 months were out to declare a dividend. The 
company was now an industrial undertaking. 

A discussion arose respecting the proposed election of two 
directors, in the courre of which the CHAIBMAN said he had 500,000 
shareholders in favour of the election, and if an adjournment was 
insisted upon he should demand a poll, an announcement which, 
according to the Financial News, caused some of the dissatisfied 
| shareholders to quit the meeting. 

The directors were afterwards elected. 


Indo-European Telegraph Co. 
TRE directors’ report for 1902 reads as follows: 


It has been decided, after several postponements, to open the International 
Telegraph Conference in London on May 26th next. The company's foreign 
concessions have ali been extended upto the end of 1924, and the company is in 
communication with H.M. Postmaster-General with a view to an extension of 
itearrangement for special land wires in this country, and submarine cable 
wires from Lowestoft to the German coast, The tariff reductions announced 
in last year’s report have adversely affected the company’s revenue to a 
considerable extent, especially the Indian reduction, from 4s. to 28. 6d per word. 
The lines of the company continue to work efticiently, and Wheatstone working, 
now introduced over the entire system from London to Teheran, gives com- 

lete satisfaction. Under its extended concessions, the company is Jiable for 

igher ''paid.outs" to the Governments concerned and as reme doubt has 
arisen вв то the incidence of these higher “ paid-outs“ under the Cis-Indian 
Joint Purse (of which the company is a member), it has been agreed to refer the 
matter to arbitration. The directors propose to introduce a retirement scheme 
for the officers and general staff of the company, to enable members of the 
staff, no longer able to perform their duties, to тейге from tbe service. 
The company's revenue from all sources for 1902 amounted to £184,305 4s. ld., 
as compared with £158,041 3s. 2d. for 1901, showing a decrease of £18,735 19s. 1d. 
The expenses were: On commer iai and general account, £41,017 118. 5d.; on 
maintenance account, 443,534 8s. 5а. ; total, £64,851 105. 10d., as against 
463,59 108. 6d. for 1001, an increase of £492 9s. 4d. Dedueting the above 
expenses of £t4,951 19s. 10d. from the total revenue of £134,305 4s. Id., a balance 
remains of £09,953 4s. За, from wbich income-tax paid, £5,143 15s 7d., has to be 
deducted. То this the amount brought from the year 1901, £14,597 16s. 1d., has 
been added, making a total of £79,707 48, Hd. From this sum has to be deducted 
the interim dividend of £10,625, leaving an available bulance of £60,082 4s. 9d. 
The directors now propose to set aside £15, 0 to forma fund for the equalisation 
of dividends, to transfer £5,000 toa retirement fund, and to declare a dividend for 
the six months ending December 31st, 1902, of 178. 6d. per share, making, with the 
dividend already paid, 6 per cent., and a bonus of 208. per share, both free of 
income-tax, making in all 10 per cent. for the year, and carrying forward £17,207 
4s. 9d. to the credit of 1003. 


\ 


Lymington Electric Light and Power Co. 


THE annual meeting of this company was held last week, Mr. 
Keppel Pulteney presiding. The directors’ report recommended 
the payment of a dividend at the rate of 4 per cent. for the year, 
which would absorb £155, and the writing off £100 of the pre- 
liminary expenses, leaving a balance of £263 to be carried forward. 
The chairman taid the year had been marked by substantial pro- 
gress. The increase in gross receipts was over £360, while the 
increase in expenditure was only £200. 
Dr. HILL seconded, and the motion was carried. 


eee ee ——— 


Stock Exchange Notice, — The Committee appointed 
Weduesday, April 15th, as special settling day in Type-writing 
Telegraph Corporation, Ltd. 71,000 ordinary shares of 41 each, 
fully paid. Nos. 1 to 23,562, aud 23,663 to 71,100. 


Cuba Submarine Telegraph Co.—Dividend at the rate 
of 5 per cent. per annum, and bonus of 4s. per share on the ordi- 
nary shares for the half-year ended December 31st. 


Oriental Telephone and Electric Co.—The directors 


recommend a dividend of 34 per cent. (making a total of 6 per 


cent. for the year 1902). 


STOCKS AND SHARES. 


Wednesday Evening. 

MRR ETS usually take some few days to recover from the effects of 
the Easter holidays, and the present year forms no exception to 
the general rule. Investment business, as a whole, is very quiet, 
the prospects of cheaper money in the near future being somewhat 
forgotten in the Yankee collapse of the immediate present. While 
Consols maintain a much steadier attitude, their firmness has so far 
had little influence over other markets. The variable weather 
during the Easter vacation has made itself felt once more in the 
traffic receipts of the pleasure lines, and although the figures are 
fairly good, there can be little doubt that a less inclement Easter 
Mondsy would have made much difference to several of the com- 
panies. ; 

A general consensus of opinion accords to the London United 
Tramways the chief feature of the past 10 days. The Preference 
shares at 12, and the Debenture stock at 107 show no quotable 
change, but, in view of the success attendant upon the Hampton 
Court extension, it is not likely that shareholders will want to sell 
at the present time, so that any new demand for the securities will 
probably advance the prices. To stand for half an tour on the Bank 
Holiday at Hammersmith Broadway provided much food for reflec- 
tion upon the foresight and enterprise which has brought the scheme 
to such success, not to mention other thoughts upon the elemental 
parte of human nature which a struggling mob suggests. British 
Columbia Electric Preferred Ordinary stock has risen to 974 upon 
the Canadian boom, which in some way is supposed to benefit the 
company. British Electric Tractions are 134 and 124 for the 
Ordinary and Preference shares respectively, and again a fair 
amount of business is doing in the "B" Preference shares of the 
Buenos Ayres and Belgrano Electric Tramway, the price being 54. 
Metropolitan Electric Deferred are down to 5s. middle, a small 
buyer having been easily supplied. It may be mentioned that 
North Metropolitan Trams are in quiet demand at 3}, an impression 
being current that the shareholders may have yet another offer 
made to them for joining the later undertaking. | 

Electric Lighting shares offer few changes, and trade in this 
section continues unimportant. City of London Ordinary are a 
pretty good market at 10}, at which price they can be bought. 
Westminsters and St. James's are also hard, and the remark applies 
with equal fitness to all the best Supply shares. Kensington and 
Knightsbridge shares are 11 to 113, the explosion in Brompton 
last Monday being regarded with equanimity. Brush Ordinary 
shares change hands at a sovereign, and a good many pro- 
prietors are converting their holdings into British Electric Traction 
shares. 

In the Telegraph department National Telephone Preferred and 
Deferred monopolise all the attention, and the price of the former 
is all but par, while the Deferred is better at 784. No change has 
occurred in the shares or Debenture stocks. Telegraph descriptions 
proper are inclined to recover again, and the Anglo-American 
group gamely withstood the slight shock produced by the Wall 
Street shake-out after the recent pronouncement against the Northern 
Securities “merger.” Eastern Extensions remain dullish, and it 
is possible to buy the shares cheaper than the middle price of the 
official quotation. Globe Telegraph and Trust are in much the 
same condition. 

Home railway stocks manage to keep up a semblance of activity, 
and in several of the trade lines there is a fair amount doing. The 
electrical securities, however, are rather neglected. City and South 
London fails to recover its recent decline, and the traffic for last 
week came as a disappointment. Central Londons, also with a 
decreased take, are without change, but Great Northern and 
City Preferred have firmed up to 84. Districts at 40 and 
Metropolitan Consolidated at 88 call for no comment. Waterloo 
and City keeps about a point below par. East London Consolidated 
can be picked up at 6} or thereabouts, and those whose fancy leads 


- them to long shots” might do worse than buy some of this stock 


for locking-up purposes The new stock of the London, Tilbury 
and Southend, with 90 per cent. paid up, commands 20 pointa 
premium. 

Babcock & Wilcox are а little better on the declaration of an 
8 per cent. dividend for the past half year, with 2 per cent. bonus. 
Anglc-Argentine Tramway shares at 44 are unaffected by the issue 
of the report, which points out that the present ordinary shares 
have become 5 per cent. cumulative preference as from last New 
Year's Day. 
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SHARE LIST OF ELECTRICAL COMPANIES.. 


TELEGRAPH AND TELEPHONE COMPANIES. 


- 


- — y Btock ; Business done 
Present NAME or Dividends for the last |. ш. Quotations week ended 
1900. | 1901. | 1909. Highest Lowest 
67,100 | African Direct Telegraph, 4 96 Debs. et : s E ..| 100 "A WA vs 97 —101 97 —101 aS $3 
96,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 ; кы. à 10 i - . Jà— 34 24— 84 I m 
119,700 ро. до. 6 % Debs., oa. 1 to 1,250 Red. ee ee se 100 ee se ка 70 — 80 70 — 80 ee 
788,940 Anglo-American Telegraph towel eee | Stock | 84 61s. 60/6 49 — 62 49 — 62 2] 25 
8,105,580 | Do. do. do. 6% Pref,  .. .. .. .. Stock 6 6% | 6 90 — 92 90 — 92 91 n 
8,105,580 Do. do. do. Deferred s s ey a .. | Stock | бв да, 1/- 83— i i ij 9 8 
44,000 Chili Telephone, Nos. 1 to 44,000 ee ee ee . ee ee 5 b 5 . 44 — 4 4 — 4 ee ee 
Commercial Cable 5 .. | $100 8 8 160 —170 160 —170 Am 
1,841,909 Do. do. Sterling 600 year 4 `4 Deb. Btook Red. oe ee Stock ee es oe 89 — 92 xd 99 — 92 90 89} 
16,000 | Cuba Telegraph .. s PA АЕ 10 44% 4% ee 5 4— 7 7 64 Ex 
6,000 Do. 10 & Pref, ee ee ee oe ee es ee 10 oe ee ee 1 — 14 1 — 14 ee ee 
12,981 Direct Spanish Segre. ee ee ee ee b 4 o6 4 96 4 96 xd 916 ee 
6,000 Do. do. 10 % Cum. ' Pref. oe ee eo ee 5 oe ee oe 7— 8 7— 8 Ц Ц 
60,7102 | Direct United States ‘Cable 20 8196 84 s 9 — 10 xd 9 — 10 91 94 
` 92,8000 | Direct West India Cable, 44% Reg. Deb., within Nos, 1 1to1 эю, Red. 100 E к is 99 —102 98 —102 «d "m 
4,000,000 | Eas*ein Telegraph, Ord. Віос ? Stock | 7% 7 96 vá 117 —122 116 —121 1183 117 
1,965,565 Do. 8 хае Stock oe ° о ees 100 oe ee oe 84 — 87 84 — 87 84 TS 
100,040 Mastern Es 5 zo 0 rlr] i | Some z % in | йд 
astern Extension, Australasia, and China Tele n T "s zm 
820,0001 Do. 4 % Deb. Stock grap Stock 8 s "S 106 —108 105 — 106 ux Ри 
800,000 | Eastern & South Arun ren 4% Mt. Db., Nos. 1 to 8, 000, red.1909 | 100 jx. А s4 99 —102 99 —102 s 
2 a 00; T do. i l g. Mort. Debs. (Manritine Bub.) "to 8, un m si sis es 106, Bi % pr mig % T .. 
| h о elegraph an nat : . ae — Я и 
180,049 Do. do. 6 Pref. 0 ee ee ee 10 ee ae ee 12 — 18 12 — 18 А 12 
150,000 | Great Northern Telegraph, of Copenhag en 10 15% | 15 9*6 Vs 25 — 97 96 — 27 25 д 
66,8008 бш and Bermudas Cable, 96 in Mort. eta. within Nos. } 100 99 —102 09 —109 
to К ee о 6 ee ee eo 
* 17,000 do-European Telegraph .. e. e... uS 26 |10% | 10% | 10% 87 — 11 B7 — 41 
100,000: London Platino-Brasilian Telegraph, 6 rr ee ee ee 100 „ы еа ыы 100 —104 100 —104 . 
72,680 Montevideo Telephone, Ltd., Ord. Nos. 1 to 74, 6000 1 24% | 94% T 4 . . 
86,493 . ee е 1 8. 2 9-9 d.d 1 
1,968,883 Манса Telephone, Pref. Stock i vs .. | 100 5% 5 % 6 ф@ 98 —100 98 —100 994 99 
' 1,906,667 Do. о. Def. Stock EM ss v Va e .. | 100 Е 2s 43 76 — 78 77 — 78 Ti 
| 15,000 Do. do, 69% Cum. 1st Pref. .. .. .. .. ee 10 6 6 6 18 — 14 18 — 14 
15,000 Do. do. 6 % Cum. nd Pref. M n 10 6 6 6 19 — 18 19 — 18 
‚ 950,000 Do. do. 5 4, Non-cum. 8rd. Pret., E to o 380, 000 ee us 5 б 5 5 53— 68 53— 
| 2,000,000} Do. do. 33 % Deb. Stock Red. : ..  ..| Stock | 84 84 84% 97 — 90 97 — 99 99 
000 Do. do. 4% Deb. Stock Red, o —..| 100 4 4 4$ | 10 —104 102 —104 . 
1 171,604 | Oriental Telephone and Elec. Nos. 1 to 171,604, fully paid = oe 1 6 6 EE 1 i— 1 
, 100,000: | Pacific and European Tel., 4 % Gust. Debe, 1'to . T ..| 100 zs НЕ а 97 —100 97 —100 
| 1. 2 | Reuters .. ПОП [в |e% | - [| 8 т 6}— "à 
54000 pare Cables Ts б es ae ee ee Cert. 1% 1% ee 106 —115 102 —112 xd 106 
| ni ver te elephone | sè 6 m 
40,000 Do. do. Cam, Prel., Nos. г to o 40,000 “J 6 г x a 61 i 8 
179,071 ро. Н "E .. | Stock "S i Sd 105 —108 105 —108 1073 es 
= 15,600 West Atrican N Shares ‹ ee 10 ee ee ee 8 — 4 8 — 4 oe eo 
! 80,008 | West Coast of Ашенов, NOR 1 to 80,000 and 58,001 to 58,008 . . 24 as ss xs 0— 1 0 — {+ ey ws 
E 150,000: Do. 4% Debs., 1 to 1,600 guar. by Bras. Sub. Tel. 100 ae ee ee 960 — 99 96 — 99 en oe 
267,980 | Western Telegraph, Ltd., ал 1 to 907,980 „5 | deor oe 10 1% 7 e 11 — 12 xd 11 — 12 119, T 
i 76,0008 Do. Debs. 2nd series, 19068 ee ee к Pos 100 ее ee ee 101 —104 101 —104 ee ee 
400,000 Ios 5.508 A рер PIOOK Red: ee ee ео ee о į% ee ео 96 — 99 96 — 99 3 oe 
an ama elegrap " . oe ee ee ee ae eo -— oe 
84,568 Do. do. do. 6% Oum. 1st Pref. — ..  ..| 10 . "i d- ef d- à " . 
4,669 Do. do. do. 6 % Cum. 2nd Pref. m 10 ES Vie ‘ee 4— 5 4— 5 Ls Pu 
! 80,0002 Do. do. do. b Debs., Nos. 1 to 1, 800 ae 100 ee ee oe 99 —102 99 —109 ee ee 
| ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 90,000 British Aluminium 7 Cum. Pref. ee ee ее ее 10 е . ее 8 — 4 8 — 4 3} 34 
800,0001 Do. do. 596 1st Mort. Deb. Btock Red, PM i .. | 8toc P 76 — 80 76 — 80 F 
100,000 | British Electrio Traction av. Дж. “Yew, ОФ 10 9% | 9% it 184— 14 184— 14 1318 1314 
100,000 Do. до: 6 96 Cum. Pret. " А 10 Sie 12 — 124 12 — 12ү,'] 12 
600,000; Do. 5 % Perpetual Debenture Btock З .. | Stock m 129 —125 xd 122 —195 xd| 121 128 
100,000 | British беле and Helsby Cables : d К 15% |10% |10% 8 — xd 7 8 
100,000 Do. до 6 % Сат. Pref. ee ee ee 6 е ee b 5 61 ry 
60,000 Do. 44 ?6 lst Mort. Deb. Red.. EM T" P 100 is id $5 108 —107 108 —107 w i 
50,000 {воен Lindlóy & Co., Ord. .. % s5 is Ws 41 8 Nil sis 12/6 to 18/6 12/6 to 13/6 se Vs 
50,000 Do. do. 6% Cum. Pref. E Ке $i m #1 6 6 А 16/6 to 178. - 16/6 to 17s. НЕ ws 
106,781 "pre Electrical Engineering, Ord., 1 to 106,781 . E s - 2 Б Nil Nil 1 — M 1 1 
150,000 Do. do. Non-cum. 6% Pref. .. sa 5 2 6 8 % 6 96 14— 2 xd 14— 2 1 19, 
| 195,000 Do. do. 1 Perp. Deb. Stock .. ..  ..|Btok | . b: к 99 —109 99 —102 1015 | 100} 
, 195,000 Do. do. Perp. and нев Btock - .. | Stock s í 89 — 94 89 — 94 ws 
| 85,000 Callender's Cable Seelen shares. vs n b 1596 20 N З 13 — 14 18 — 14 193 184 
40,000 Do. do. do. 5 96 Cum. Pref. e b ee ee oe 54— 6 
90,0001 Do. do. do. 44 96 lst Mort, Deb. Stock Red. .. | Stock e “a Р 108 —112 xd | 108 —119 - 
н 1,800,014 | Central London Heap Ord. 8tock A e. | Stock а 4 4 % 104 —107 104 —107 106 1054 
! 494,008 Do. do. 4% Pref. Stock. is i T .. | Stock jd 4 4 108 —106 108 —106 1034 
494,908 Do. do. Def. do. ee ee ee oe ee Btock 4 4 106 —109 107 —110 ee 
| 1,880,000 | City and South London Railwa is АР B" v ea .. | Stock | 1} 2 3} 74 — 16 T5A— 7 744 734 
85,000 Crompton: & Co., Nor reo M * 8 73 т: 24. 27 21— 9; 2s 26 
$ 8 ort. g. to о and | 
100,000: 901 to 11, 000 of £50 red. , ee ee ee 109 —106 102 —106 е ee 
99,961 | Edison & Swan United Elec. Light, ” Shares, £8 paid, 1 to 99, 281 5 Nil 0 — 0 — EN 
i 17,189 Do. do. ©“ A " shares, 01—017,189.. us 5 Nil 1 14— А 
| B44,0981 Do. do. 4 96 Deb. 8tock Red. 100 X ‚> 13 — 77 | 18—11 aw 
100,000 Do. do. 596 2nd Deb. Stock га Certs. all ра. 100 x 75 — 80 xd; 75 — 80 M ox 
112,100 | Electric Construction, 1 to 112,100 .. 2 6% 6 96 à I 2 H 2 113 13 
81,800 Do. do. 7 €, Cum. Pref., 1 to 81,390 ёе se "s Š 8 8 vá i 
89,500 | Do. do. 4 Perp. 1st Mort. Deb. Btock " Stock » 100 —103 100—103 
25,000 | General Electrio "ES: (1 h b % Cum. age РИ в sis a 0 5% 5% д 10 — 104 10 — 104 
200,000 Do. a Wor ort. Deb.. ee e ee e. Stock en 99 —102 xd 99 —102 
j 85,000 | Henley's (MW. T) ) "Telegraph orks, Ord. .. «5 AR «s b 20 0% 20° 15 — 16 16 — 16 
85,000 Do. 4 Pref. . ee ee b 4à ee ee 5 — 54 5 — ee 
48,060 Do. 95 44 Mort. Deb. Stock аз .. | Stoc i. 50 % 107 —111 107 —111 T 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works M i 10 10% [10% 2 183— 194 184— 194 19 T 
800,000: ао. до. 4 % ist Mort. Deb. | 1 КЕ T z 100 —108 100 —103 1004 vs 
87,600 |tLiverpool ‘Overhead Railway, Ord. .. T T PES dus 10 8196 1496 14% 57 — 53 5 6 ў a 
10,000 |t Do. do. Pref, £10 paid ix ie à ех 10 ая EN ЖУ 1 11 104— 11 à 
7,600 | Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 we T T ss 1 8 " s 1 154 lig— 154 es T 
87,850 | Telegraph Construction and Maintenance.. 12 17395 | 2096 | 20% 86 — 89 36 — 89 87} 86 
150,0002 4 % Deb. Bds., Nos, 1 to 1,500 Red. 1900 100 FA "e is 101 —104 101 —104 P КА 
640,000: | Waterloo & City Railway, Ord. Stock „„ $m. uw 1400 8% | 8% | A% 97 —100 97 —100 983 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
$ From Bradford Share List. 4 From Manchester Share List. 
LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oonsolidated Te e Construction and Maintenance, nil to ба. omnes, Ashton, and Hyde Blectric (410 Ord., 14—15. 
ational Mleotric ‘Wiring, 1— . | А do. Pret (210 pd.) 94—104. 


Bank rate of discount 4 per cent. (October 2nd, 1909), 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


/ Stock Closing Closing Business done 
Present , Dividends for the 
NAMB, or Quotations Quotations week ended 
issue. Share, | 188% three years. April7th. | April 15th. | April 16th, 1908. 
1 1900. | 1901. s 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. s 1 S Mo E 4— 1 i— 1 
120800 B а Kensington El Licht 5 Pr One Corts, ** 6% | 8% | 8% 110 — 10 i оь 
rompton nsington io t Sup., Ord., 1 to es 6 of 
20,000 Do. 1% Cum. Pref. Б © nd "x 10—1 10 — 1 
60,000 Charing Crom and Strand Electricity Supply a 6 9% 10 10 9 — 9 ә — 
70,000 Р do. ds Cum. Pref. ud Б m es s d— 
40,000 Do. do. “ City Undertaking " "4 une Pref. ade 5 Р is Р 4 
pret T Do: a 15 Deb. Stock съ 100 ix, s ix am D; Р re ^ id 
, elsea Electricity Supply, js T€ b 4 4 — x — A "e. 
150, 0001 Do. do. Deb. Stock Red. ра .. | Stock 675 is si 109 —112 109 —112 11 11 
70,595 | City of London Electrio Lighting, 2 10 40, 0,001 —110, 5905 а Ер 10 0 $ 5% 5 % 10 — 11 1 ll 1 1 
40,000 Do. ? Cum. Pref., as 10 6 а vs 184— 144 1 144 bd E 
400,000: Do. Deb. Stock, мы line at 115) all paid . к s 122 —127 122 —127 : | 
800,000 Do. A 2nd Deb. Stock, ov. Certs., all paid ... 100 “> К ‘is 108 —106 108 —106 Р P 
40,000 | County of London & si Prov. Electric Lighting, Ord. 1—40,000. . 10 4 $ 4% 1% 8— 9 xd 8— 9 вр, АС 
20,000 Do. do. 6 % Pref., 40,001— 60,000. . 10 6 852 es 12 — 18 xd 12 — 18 ie, vx 
400,000 Do. do. 44% Deb. Stock, Prov. Certs. (all peu) Red i ge Rn "P 108 —112 109 —112 1103 110} 
60,000 | Edmundson's кеси Corporation, "s Shares " 6 1% 7 96 ү 62 — 7 5 vs 
80,000 Do. do. Cum. Pref. |. m ME к ә; ө — & 6{— 6; бў» ^ 
140,000 T Ist Mort. Deb. Stock Ws 100 za 2g - 107 —110 107 —110 e i 
21,000 оеро and Knighisbridge Electric, i x 6 1296 |10% |10% 104— 114 104— 114 114 $ 
90,000 Do. do. 4% Debenture Stock .. | Stock as 28 aie 100 —108 100 —108 25 ae 
110,000 | London Electric Supply Corporation, Limited, Ord. . M 8 A - 85 22 2 23 2 21 
49,840 | Do. do. do. 6% Pret 5 : ВИ ET 
100 00 » Do: $i 230. кела 1 ча 1st Mort. Deb: Stock Red Stock 6 à; eia ix 100—108, о — 187 10 UT 
К etropolitan Electric Supp МУ tol К xs 10 1 1 18 
220,0001 Do. do. 1st "Mort. Deb. Stock p i ud 25 x ЖЫ z% 109 —114 110 —116 v3 "D 
950,0001 D. do. Mort. Deb: praak Hee es .. | Stock ка Ер m 98 —101 98 —101 es “a 
10,862 Norn’ Hill Electric Lightin g - A 10 7 6 6 5 14 — 16 14 — 16 m T 
40,000 | St. James’ and Pall Mall Electric Light, Ord b 143 144 144 E ro 15 — 16 16} 15i 
90,000 Do. do. do. 7 9% Pret. 20,081 to 40,080 5 7 7 si 8à— 94 а ee 
160,000 Do. do. do. 84% Deb. Btock Red 100 Eis ни E 98 —101 98 —101 ч Pei 
12,000 | Smithfield Marketa Electric Bobply, Ord HEP ; 5 i Ww 23% 8 — 84 3 — 34 d in 
50,0001 Do. do. Deb. ee es 0 100 * ee ee 83 — 98 88 — 93 ee ee 
65,000 | South London Electricit ‘Supply, Ore. ar 2 $ : b Ж sa 13% — 4 -8)— 4 3i Biz 
80,000 | Urban Electric Supply, T M E e UE 5 i 4 d xd 4 et эр е 
90,000 Do. do. 6 % Cum. Pref. .. se ie ss Не б ха 44— "E NE 
110,000 | Westminster Electric Supply, Ora, E vs , А 5 104% 104% 12 % 19 — 18 12 — 18 128 
28, 141 Do. do. 5 % Cum. Pref. . 61— 8} 61— 6} D mm 
* Subject to Founders Shares. t Unless sinew ics stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, April 15th. 
CHEMICALS. &с. FB „ METALS, &o. (continued). SE AMOUR 8 
a Acid, N E . per owt. 5 / E g Copper Sheet T ЛР .. рег ton | £78 
а, vs Ss .. per смі. 22J- zn 9 » Rod. .. рег ton £78 
а „ Mo: i 2s 855 .. рег cwt. 82/- А e i (Electrolytio) Bars .. per ton £78 А 
а „ Zulphur io. 25 .. рег cwt. 5/6 | С е »5 1 Sheets per ton #84 Я 
а Ammoniac, Sal .. per cwt. 42J- : e $5 УЗ Rod .. per ton £7410 <a 
4 Ammonia, Muriate (orystal) .. per ton £88 10 | e ii ji H.C. Wire per lb. 9d. РУ 
.. рег ton 280 РЕ f Ebonite Rod ac ae .. рег lb. | 8/- ai 
ә Bleaching powder . »s .. per ton £4 10 Ds „ f T Sheet M .. per lb. 5/- va 
a Bisulphide P Carbo НА .. рет ton £15 - п German Silver wire .. per lb. 1/6 А 
а Вогах Vis Em .. per ton £18 h Gutta-percha fine . x: .. per lb. 8/- 
a Benzole (90 У) "E 5 .. per gal. 7/- »A India-rubber, Para fine .. .. per lb. 8/10 to 8/103 oe 
a js (60/90 9) .. ©» .. per gal. 5/6 4 Iron, Charcoal Sheets... per ton £18 5 
a Copper Sulphate .. E .. per ton | £928 15 | i ,, Pig (Cleveland warrants) per ton 50/- 64. дес. 
а Lead, Nitrate s si .. per ton | £24 | i „ Forgings, according to size per ton | From £11 es 
a „ White Sugar “+ .. per ton | £81 | i „ Scrap, heavy .. per ton 47/6 to 50/- ae 
a МБ теше г Я s .. per "on Tu | i „ Wire, galvanised No. 8 .. per ton | £9 15 е 
а et yla pirit . per g | " ai . 
a Naphtha, Solvent (90% at 160° C). per gal. 5/6 М д Lead, English Ingot e ++ рег ton £12 17 6 2/6 dec. 
a Potash, Bichromate, in casks .. per ib. 8d. m 9 „ ii Sheet  .. .. per ton £14 10 ; 
а - Caustic (75/80 . .. per ton £34 " i m Manganin Wire No. 98 .. .. per lb. ea 
a Bisulphate e .. per ton | £35 ха g Mercury = m .. per bot. £8 12 6 ix 
a Shellac 255 .. percwt. | 119/- 27 d Mica (in original cases) small .. per lb. 8d. to 9d. 29 
a Bulphate of Magnesia «d .. per ton £4 10 : d , а з medium per lb. 1/9 to 2/9 e 
a Sulphur, Sublimed rone . per ton | £6 5 A d „ Wi x per lb. 8/8 to 7/8 T 
a $$ 1 .. рег ton £5 10 Я р Phosphor Bronze, plain Beating per lb. 1/- to 1/24 = 
a .. per ton £5 . р " rolled bars & rods per lb. 11 to 1/4 с 
а Soda. diui (xhite 0030 .. рег ton | £10 15 a р e алашан per lb. From 1/2 rs 
a „ Crystals .. per ton £8 A o Platinum : per o£. £4 ne 
a „ Bichromate, ‘casks... .. per lb. 944. p Silicium Bronze Wire . per lb. 10d. to 1/- m 
í Stee., Magnet, ad g to deso' p n per ton £58 = 
METALS, &c. | | i. „ inbers. .. £15 to £40 S 
b Aluminium Ingots, іп ton lots . per ton £148 ! oa | | g Tin Block .. k ... per ton | to £181 } £1 dec. 
b "i Wire, in ton lots. per ton £294 | | o „ Foil .. per lb. 1/ Р 
b Sheet, in tom lots . per ton £191 | | n „ Wire, Nos. 1 to 16 . per lb. 1 ks 
p Babbitt’s metal in gots .. per ton £43 to £145 | p White Anti-friction Metals— | 
e Braas (rolled metal 2 to 12") basis per Ib. 71d. | | | “White Ant" brand per ton £42 to £65 т 
e ,, Tube (brazed) vs per 1b. dad. | | j Yarns,2/10s Grey Cotton, on sp "в per lb. 74d. s 
е, „ (solid drawn). .. per lb. | 84d. | | j » 6lea, Flax. .. per lb. i sie 
© 45 Wire, basis. . m .. per lb. 75d. | і „ B ply 10 lbs. Russian per lb. 418d. ie 
е Copper Tubes (brazed) .. .. per lb. 10d. | j „ 10 lbs. Russian, single. per lb. 1 ЕР 
(solid drawn) .. per lb. 1044. j » 180 Ibs. Jute rove per ton £11 
к Соррег Вагв (best selected .. рег ton £78 | | k Zino, Sh't (Vieille Montagne bnd. ) per ton | £26 15 


— — —M— — — 


Quotations supplied by: —a Messrs. G. Boor & Co.; b The British Aluminium Co., Ltd.; е Messrs. Thos. Bolton & Sons., Ltd.; d Messrs. F. Wiggins & Sons. ; 
e Messrs. Frederick Smith & Co.; f India-Rubber, G. P. and Teleg. Works Co., Ltd. ; 2 Messrs. James & спаареаге; k Messrs. Edwaru 1 11 & Co.; i Messrs. Bolling 


and L. we; j Messrs. ; k Messrs. Morris Ashby, Ltd. ; m Messrs. W. T. Glover & Co., Ltd. ; ; я Мезвтв. P. Ormiston & Sons; o Messrs. 
Johnson. Matthey & Соз Ltd.; p The Phosphor Bronze Co., Lid. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Miles | | Week Receipts for 


Locality. Week Receipts for 


Mi 
ending the week. Total to date. open. | Locality. ending the wabi. Total to date. M 
im | 
2 B. Г. Co, (continued) & & & ‚ 
£ 4 £ £ Ie | Poole PA * ` Apr. 3 945 107 3.072 4 140 9 
Aberdeen .. .. | Apr. 11 934 E165 13.172 + 11,221 n Potteries ве J 1,565 71 19,897 | + 1,552 ant — 
Birmingham ate : “уу 5,034 + [AR — — = Rothesay. 92 j 55 — | 553 | + 141 — — 
Blackburn i „40 1,054 4 449 1,945 | + 195 | 124 13 E Southport ы Е ; 955 —]02 2.882) + 905 5 . 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


BIRMTING HAM Locar SECTION. 


On Wednerdav, March 25 h. a large number of members visited the 
Metropolitan Carriage Works, where they had an opportunity of 
inspecting the 250-в.н Р. gas engines which are employei for driving 
two-phase alternators in parallel. 'These engines are of the West- 
inghouse single-acting vertical type, having three cylinders. 

There are three sets of engines and generators, with flexible 
couplings between the alternators and engines, two sets being 
enough to take the afternoon load. It was stated that the machines 
were running well in parallel, that a very great economy had 
been effected by replacing the old steam plant, which had been 
scattered about the works, by electric driving, and that the gas 
engines had proved to be satisfactory and economical. 

Tbe motors, some of them rated at 40 н.Р., are all of the induc- 
tion type, and are mostly used for driving shop shafting. It was 
explained that the reason of selecting two-phase rather than three- 
phase machines was in order that the lighting of the works, which 
cover a large area, might also be effected. In the Birmingham 
district there are three such Westinghouse installations, the other 
two being at Messrs. Cadbury's works and the Birmingham Small 
Arms Factory, all of them using units of 250 в.н.Р., with pro- 
ducer gas. 

PowER TRANSMISSION BY Gas. 


At the meeting in tbe evening at the University, Prof. Burstall 
read a paper on the above subject, Mr. Henry Lea, the chairman, 
being in the chair. 

The efficiency of a gas transmission scheme which had been 
worked out for a distance of 80 miles, came out at 90 per cent., 
taking the mechanical efficiency of the compressor at 8, which is 
certuinly a remarkable result. 


On the assumption that there would be no leakage, and not taking . 


into consideration the considerable cost for jointing, &c., the Pro- 
fessor showed that with a pipe 4 ft. diameter, and assuming 70 cb. ft. 
of producer gas per BHP, it was possible to transmit 56,700 
В.Н P., the velocity of the gas being 30 ft. per second. The Pro- 
feseor stated that nearly a century ago the late Sir William Siemens 
proposed to transmit power over comparatively long distances by 
means of gas under pressure, but nothing was done to bring the 
scheme to & commercial issue. However, not many years after, 
compressed air was employed for the transmission of power in 
Paris on a very large scale. 

The development of electrical power distribution schemes in this 
country has caused attention to be again given to the possibilities 
of using gas for the purpose of power transmission. Prof. Burstall 
went on to say that, granted a suitable cheap gas can be manu- 
factured from common coal, there are certain advantages in a gas 
transmission which are entirely lacking in the transmission of 
energy in any other form; the loss of power in & gas main was 
roughly stated to vary as the square of the velocity with which the 
gas moves, the actual coefficient of friction being very low. 

With producer gas containing from 35 per cent. to 45 per cent. of 
incombustible matter, to pass a given amount of power through a 
main, either tbe velocity must be increased or the gas must be trans- 
mitted under a pressure very much in excess of that used in lighting 

mains. 

It will be obvíous that the producer station should be placed as 
near the coal supply as possible, as otberwise there would be а 
charge for carriage, and the size of the installation should be not 
less than 5,000 HP., but preferably from 20,000 to 50,000 m.P. The 
question then arises as to whethor the gas should be used -for 
generating electrical energy or be transmitted itself through pipes? 

According to Prof. Burstall, a great advantage arising from the 
transmission of gas was due to the fact that it might be reasonably 
expected to obtain avery much better load factor, due to the 
demand for heating applications, over that required for power anil 
lighting. Prof. Burstall assumed that, of the total gas produced, 
60 per cent. would be used for heating purposes, and tbat the Joad 
factor for this portion would be 50 per cent., while allowing a load 
factor for the gas employed for power at only 25 per cent., the total 
load factor in this case would be 38 per cent. at the gas producing 
station. 

The gas would be distributed at pressures suitable for the distance 
to which it was to be transmitted, the tabulated result being that, 
at the moderate velocity of 30 ft. per second, a transmission 
distance of 80 miles could be obtained with a pressure of 44 lbs. 
per sq. in, and an efficiency of 90 per cent. A main 4 ft. in 
diameter would, under these conditions, transmit nearly 57,000 H., 
& figure which, he ventured to say, was quite as high as could be 
obtained by an electrical distribution. The gas would be led to 
sub-stations, and the mains would distribute it to customers under 
& low pressure. At tbese stations would be placed large gas 
engines for the production of two or three-phase current at a high 
pressure of from 5,000 to 15, 000 volts, according to the size of the 
locality covered. 

Tne current required for lighting and traction would be obtained 
through converters at suitable spots. Manufacturers could be supplied 
with polyphase current at a reduced voltage, or continuous current. 
Prof. Sarstall went on to say tout the use of large gas engines for 


the production of poly phase current seemed to be viewed with some 


suspicion. It might, nowever, be taken as quite certain that gas 
engines of 1,000 H.P. could be obtained which would run with such 
Icgularity аз to enable the alternators to be run in parallel, and h3 
Кост of one large station of 10,000 н.р. which is about to be 
effected with gas-driven alternaturs of 1,500 н.р. each; he did 
not doubt that in a tew years engines of 3,000 to 4,000 Н.Р. would 
be readily obtainable. E 
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In referring to a suitable joint for such pipes, he said that careful 
experiment had shown that under a pressure of 100 lbs, per square 
inch the leakage need not exceed 4 per cent. per mile, and he was of 
opinion that for such an application as he had indicated the leakage 
could be kept down as low as үу of 1 per cent. per mile. He 
did not suppose that the cost of the pipes would be as much as for 
electric mains laid anderground and trausmitting the same power. 
The Professor further referred to the reduction of the smoke 
nuisance, and of the immense sums spent in cleaning due to this cause, 
and the economy arising from the more perfect combustion of fuel; 
the use of gaseous fuel would result іп a saving of from one-third to 
half of our total coal consumption. - 


Discussion. 

The CRARMAN (Mr. Henry Lea) mentioned that it was unsafe to 
prophesy ; he quoted from the prospectus of the Birmingham com- 
pressed air scheme in 1883:—''Compressed air is the only 
general mode of transmitting power, the only one that 
is always and in every case possible, no matter how great the 
distance nor how the power is to be distributed and applied.” 
Dealing with Dowson gas, he said that anthracite coal cost in 
Birmingham 24s. 6d. a ton; common engine slack could be pur- 
chased in the same city for 44. a ton; the ratio of prices being віх 
to опе. If an engine with Dowson gas would give 1 H.P.-hour for, say, 
1} lbs. of anthracite, they were no better off as far as coal con- 
sumption went than if 74 lbs. of common slack were burnt under a 
steam boiler to produce 1 H.P. Prof. Burstall had not told them at 
what price he proposed to supply the Mond gas, but it had been 
stated that the price proposed was to be 2d. per 1,000 ob. ft. 
Worked out on the basis that every cubic feet contained 140 
thermal unite, and that a ton of ordinary engine slack contained 
11,0 00 to 12,000 thermal units, they would find that to get the same 
heat from the Mond gas as they would get from the combustion 
of coal, they would have to pay at the rate of 368. a ton for the 
engine slack; therefore Mond gas would not effect a saving in the 
cost of fuel, unless by the use of the gas they could very much 
reduce the quantity necessary for carrying on the operation. 

Sir OLIVER Loves spoke of the expensiveness of producing gas, 
for heating purposes. He noticed that Prof. Burstall did not lay 
stress upon that which Sir William Siemens laid stress on in the 
seventies—viz., the value of the coke. He (Sir Oliver) had been 
interested in this subject of transmission of power by gas for many 
years indeed, ever since the early seventies, when Sir William 
Siemens made his communication —aund he was delighted to find it 
taken up by his colleague, Prof. Burstall. Sir William Siemens 

inted out—he supposed correctly—that when gas was made for 
ighting purposes—gas full of heavy hydro-carbon—one must be 
satisfied with an imperfect and rather rubbishy kind of coke; 
whereas, if one did not care for the luminous power, but only for 
the calorific power, good coke could be produced which would almost 
рау for the cost of the coal. He knew Prof. Burstall's reply would 
be that he was speaking of producer gas—Dowson and Mund gas— 
which, of course, would turn the carbon into gaseous fuel also; but 
be would ask Prof. Barstall if it was hopeless to produce more 
ordinary coalgas of much greater heating power than Mond gas for the 
purpose of long-distance transmission. It was true that the pro- 
ducer gas was much cheaper, bat then it was much less valuable; it 
had only, he believed, about a third of the heating power that coal 
gas had, and therefore it was very bulky for transmission over long 
distances. If it were to be consumed on the spot—if the factory 
that produced it could also consume it, then it was quite well; the 
fact that it was bulky did not matter. But if i¢ were to be con- 
veyed 133 milesor any such distance as that, then he should say that 
the interest on the mains necesaary for transmitting so much balky 
material would swallow up the difference in the price of the gas. 
With regard to the pressure and speed in mains, as given in the 
figures put before them by Prof. Burstall, he did not know whether. 
he understood them correctly. Ifthey took what was evidently the 
most important line in the figure, where the pressure was half an 
atmosphere in excess of the ordinary, or 7 lbs. to the equare inch, and 
where, if pipes were used to transmit it at a speed of 20 ft. a second, 
under that pressure gas couid be sent 133 miles, he did not quite 
see what limit the distance was. That pressure was able to give a 
sufficient gradient to transmit 133 miles at 20 ft. a second, or 
59 miles at 33 tt. a second, so that it was clear a moderate velocity 
was best, because he supposed that at higher speeds one begin to 
get eddies. Under 20 1t. a second the results were remarkable, 
The amount that could be transmitted seemed to be 19,000 n P., with 
an efficiency of 96 per cent. That, he took it, was with а 4-ft. 
main. (Prof. BuRsTALL: Yes.) There could be a great many 
4-ft. mains, and an enormous amount of gas could thus be conveyed 
toatown. He had long thought the proper method of supplying 
a town with heat was not to bring coal in order to dirty the air 
and to have the ashes to carry away again, not to choke up the 
railway with coal trucks, but to bring that which travelled much 
more easily, some form of fluid—electricity, perhaps gas. They 
should convert the coal into gas at the pit’s mouth and then let 1t 
flow over any reasonable distance, and by means of a pumping 
station start it thence again on its journey, instead of trying too 
much initial pressure, which it was obvious was not economical. Ia 
such a town as Birmingham and many towns in the Midlands, the 
coalfields were within reach. 

Mr. BELL (Britisa Westinghouse Co.), referring to the leakage, 
said the leakage of the joints varied as tue circumference. It seemed 
to him it would be very much more expensive to make a 48-1n. 
main that would be tight than such a maia as the Professor had 
spoken of. Of course, there was no difficulty about it, the only 
question was whetner it was within commercial possibility? As to 
large gas engines, in a comparatively short time no doubt 
2,000-H.P. and 3,000-Н P. engines would be as common as were such 
steam engines now. Deductions from Prof. Burstall’s figures showed 
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a leakage of producer gasover a distance of 133 miles of rather more 
than 30 per cent., and he (Mr. Bell) was not quite sure that with 
such a leakage the city atmosphere would not be worse than it now 
was with thesmoke. The carrying of pipes through Jand which had 
been undermined also appeared to him to be a very great difficulty. 

Mr. A. M. TAYLOR pointed out that the poor load factor of about 
12 per cent. for municipal electric lighting and power stations, 
would be rather unremunerative to a supply company; on the 
otber hand, the demand for power by factories, &c., might bring up 
the load factor to 35 per cent. It seems reasonable, therefore, to 
expect that a load factor of 25 per cent. as an all-round figure 
might be realised. Mr. Taylor showed by curves that with a 
12 per cent. load factor, the cost to the consumer on account of 
energy wasted in the cable is 02d. per unit, taking every unit at 
the main generating station as coating 07d. per unit; also that the 
cost of maintenance taken at 2 per cent. on capital cost of cable 
and trench work amounts to 0°039d. per unit delivered, and, lastly, 
that interest and sinking fund taken at 73 per cent. on capital cost 
of cables (including spares), and trench work, amounts to no less 
than 0°148d. per unit. For a load factor of 25 per cent. the curves 
showed these costs to be reduced respectively to 0:018d., 0:020d., 
0:075d., showing the importance of keeping the load factor up to at 
least 25 per cent. Mr. Taylor concluded his remarks by saying 
that if Prof. Burstall bad treated the cost of the gas main in the 
same way as he had treated the electric, they would bave been in a 
position to know the increased charge per cubit foot of gas 
delivered on account of euch main, and so to more properly con- 
sider the whole question. 

Prof. TuBEL-ALL said that it was wonderful how difficult it was 
іп a meeting of any Society to get anywhere near the truth as to 
the commercial aspect of the subject. The fact was that those who 
had opinions which were worth baving did not find it worth while 
to publieh them for nothing. Having made many hundreds of 
millions of feet of producer gas, he knew how very difficult it was 
to say in any particulur case what the cost of manufacture would be. 
The question of the flow of gas in pipes was a very difficult. one. 
The theoretical distribution of velovity of a fluid in a pipe, as 
shown by the studies of D'Arcy, the French engineer, was that the 
middle flow was greater than that round the sides of tbe pipe. It 
had been usnal to assume that such was invariably the case with gas. 
He had investigated the flow in a great many pipes, and in all the 
experiments he bad made it had never happened that the flow of gas 
took place even approximately aocording to the law laid down 
by D'Arcy for the flow of water. He had found, what was much 
more important, that when once the velocity across a certain 
gas pipe had been determined, then you might determine the 
velocity of gas in wide limits without altering the direction. 

Mr. C. A. SurrH, addressing himself to Prof. Baratali's claim that 
the cost of gas transmission would compare very favourably with 
that of electrical work with underground cables, said the Profeseor 
talked of 80 miles transmission. He (Mr. Smith) thought Prof. 
Burstall would agree that overhead wires would be employed in 
such a scheme if the Board of Trade would permit it, and the 
comparison in that case would rather be with high voltage for over- 
head wires (of from 40 to 60,000 volts) such as was used in America. 
He had written to some of the companies interested in the manufac- 
ture of gas engines, and he heard from the English representa- 
tives of the John Cockerill Co. that they would guarantee a 
5,000-н.р. horizontal engine, four-cylinder tandem, two cranks, to run 
withalternatorsin parallel witb a 40-ton fly-wheel. That, however, was 
a Continental make, and the company had not any actually running yet. 
Bir Oliver Lodge bad arrived at the conclusion that it was best to 
use moderate velocities for gas transmission, but he (Mr. Smith) bad 
come to quite an opposite opinion. Had Sir Oliver noticed that 
the efficiency of transmission was the same at velocities of 20, 30 
and 40 ft. per second, although, of course, the length of trans- 
mission was different, and had he noticed ithe tremendous increase 
in the B.H.P. transmitted by the 4-ft. main with the high velocities ? 
He ventured to say that for transmission over 20 miles it would 
pay to use velocities as high as 80 ft. per second, because the extra 
cost of compressors would be less than the extra interest on the 
main. He could not quite follow Prof. Threlfall's reasoning and 
objections. He understood that the results had been worked out 
from the formule published by Unwin, obtained from experiments 
on the Paris air mains. Surely Mond gas would adhere to these 
laws, in which every allowance was made for the eddy currents and 
turbulent motion. He himself had been considering two alterna- 
tive schemes, vis, generating electricity by means of a producer 
gas station оп the coal field, and transmitting it to sub-stations, and 
transmitting the Mond gas to sub-stations to be used for gas engines 
there. Granted the same load factor in each case, he greatly 
favoured the former scheme, because it enabled good use to be 
made of the heat of the exhaust gases from the engines, and because 
of the greater economy of large gas engines. But if a large part 
of the producer gas was to be used for heating purposes, the con- 
ditions were altered. 

Dr. D. K. Morris said many of them, if not all, had been 
surprised to see that there was really a rival to the now widely used 
electric power transmission. In this country electric power trans- 
mission had a poor chance, owing partly to the climatic conditions 
and partly to the Board of Trade — owing, in fact, to the 
impracticability of using overhead wires. But it was interesting 
to see what overhead wires were capable of doing. He had taken a 
basis of 10,000 H.P., 20,000 volts three-phasé supply, 80 per cent. 
efficiency, and 20 miles, and he found the amount of copper required 
came out, at £80 per ton, to £138 per mile. That was a mere trifle. 
Unit power factor had been assumed, and on that account the figure 
should perhaps be increased to something like £160. The cost of 
erection of the line might bring up the amount to about £300. 
Again, tbe low efficiency taken might give bad regulation. But 
still, those were small figures, and the amount of copper used 


was very small compared with the amount of metal required by the 
pipe lines referred to by Prof. Burstall. He took it, the cost of a 
pipe line would be very great as compared with the lowest price of 
an electric line. It seemed to him that gas power transmission 
would be rather a suitable thing in the case of corporations 
which were able to raise money at a low rate, or, generally 
speaking, when the amount required to be transmitted was ona 
fairly large scale, and it was also possible not to regard too much 
the interest on capital. Though Prof. Burstall had not raised the 
question of cost, he thought they must bring that immediately 
before them to see how thoy stood in this matter. 

Prof. BunsTALL, in reply, said he knew quite well the com- 
mercial aspect would be raised, and he was very glad indeed to 
think he did keep clear of it. The chairman had put his finger on 
& very important point with regard to the price of gas being 
eqnivalent to that of slack at a very high cost. Of courae, com- 
paring the amount of heat derivable in the form of lighting gas 
with coal, it is very small, but it paid to use a small engine and 
lighting gas, rather than a large boiler and coal. You could afford 
to pay avery large figure for your heat if supplied in convenient 
form. He should say the price of producer gas would be consider- 
ably less than the amount quoted by tbe cbairman, if supplied on 
anything like a large scale. Sir Oliver Lodge had in a very happy way 
raised the q testion which was constantly being raised, as to giving 
a gas of a higher calorific power. Everybody said, " Why do you 
make producer gas, more than half of it being inoombustible?" Of 
course you could make gas from coal very much cheaper than the 
existing lighting gas, and you could make water gas, but in both 
cases the cost was too much for the people to be able to afford to 
use it in competition with other means of transmission. He 
recently had to do with an immense transmission 300 miles across 
what was practically а desert, and the question was whether over- 
head wires or a main would be best. The main carried it off. What 
everybody seemed to have forgotten wasthat the gas main had a high 
load factor. "Whether it was so in the case of the electrio main 
they did not know, and you could afford to spend money on а main 
when you had a load factor of 40 per cent. Mr. Bell had inquired 
with regard to p v!?; that was the actual figure he got off the Paris 
air compressors. No doubt there would be some water present as 
steam, but probably the flgure would be found approximately 
correct, Of course, the 30 per cent. of gas being lost in the length 
assumed, one would get 4 per cent., but he did not anticipate more 
than 1 as a maximum value, and that would reduce the 30 per 
cent. to just 7$. In America the pipe lines ran for hundrede of 
miles, and there was no trouble whatever about the leak. It was 
not a serious matter to have a leak іп а producer gas main in an 
open country, and the maine would run over open country and 
not in towns at this pressure. The question of the sinking of 
strata due to coal being taken away, was, of course, very 
serious, but that also was capable of solution; it. would only 
be a matter of putting riveted steel mains in, and making 

roper arrangements for holding them up at intervals. Mr. 
Taylor's tables were extremely interesting, but if they took 
the generation of electric power at ‘4 of a penny, they could do 
very much better by using gas. The figures as to distribution did 
not affect his (Prof. Burstall's) general problem at all. What he 
wanted was to get the power from the pit-mouth to the place where 
he wanted to generate, and he would rather do that by gas mains 
than by electric mains. Mr. Smith had referred to the cost of 
overhead lines as compared with underground cables. He did not 
care to enter into that matter, which should be readily worked out. 
Large gas engines alluded to by the same speaker, had not come 
into use to anything like the extent that was anticipated at one 
time, and the reason was that unfortunately in this country the 
large gas-driven central station had been a failure. But he did not 
think that would occur again ; at any rate, there were plenty on the 
Continent of immense size. Dr. Morris's remarks with regard to 
the cost of the line were very interesting, but the matter was outside 
the range of the paper. 


MODERN TENDENCIES IN THE UTILISA- 
TION OF POWER 


By J. J. FLATHER. 


(Continued from page 632.) 
WnuiLE it may be impracticable to reheat the air in certain cases, 
yet there are many situations where a study of means to overcome 
the losses referred to would result in marked economies. 

The greater adaptability of compressed air to various purposes 
causes its use to increase along with that of the electric motor, for 
it has a different field of usefulness, independent of power trans- 
mission; at the same time when tbe requirements are properly 
observed in its production and uae, its economy as a motive power 
in special cases compares favourably with otner systems. With a 
better knowledge of the principles involved we may expect much 
better results than have yet beeu attained. 

But compressed air possesses so mauy advantages, that, however in- 
efficient it may be as a motive power, its application to shop processes 
will ba continually extended as its usefulness becomes batter known. 

Mention has been made of the use of hydraulic motors as a factor 
in the sub-division of power, but these are being used to such & 
limited extent for this purpose that we shall not consider them at 
the present time. 


* Address of the chairman of Section D, Mugincering aud 
Mechanioal Scienoe, and Vice-President of the American Associa- 
tion for the Advancement of Science. Read at the Washington 
meeting, December 29th, 1902. 
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There 1s, however, & growing fleld of usefulness for hydraulic 
power in manufacturing operations which is peculiar to thís agent 
alone, namely, íts use in forging and similar work. Where hydraulic 
power exists for this purpose it is also generally used for a variety 
of purposes which could be accomplished just as well, and often 
more economicallv, by steam or compressed air; but in forging 
operations where heavy pressures are required hydraulic power is 
infinitely better than either. 

The compressibility of air is an objection in many lines of work, 
and it is now well recognised that the effect of a hammer blow is 
oftentimes merely local. Ав Mr. Н. Е. J. Porter has so ably shown 
in the Transactions of the A S M E., Vol. xvii., the pressure applied 
in forging a body of iron or steel should be sufficient in amount and 
of such a character as to penetrate to the centre and cause flowing 
throughout the mass; as this flowing of the metal requiresa certain 
amount of time the pressure should be maintained for a corre- 
sponding period. 

Hvdraulic pressure, instead of a hammer, should therefore be 
used to work it into shape. Under its action the forging is slowly 
acted upon and the pressure is distributed evenly throughout the 
mass, whereas under tbe high velocity of impact of the hammer the 
metal does not have time to flow, and thus internal strains are set 
up in the mass, which may canse serious results, especially with 
certain steels which have not the property of welding. | 

Besides the fundamental defects incident to the method, it is very 
troublesome to use a hammer in certain lines of work, on account of 
mechanical difficulties of manipulation. 

The quality of the steel is very much improved by the processes 
of hydraulic forging, and we find a marked tendency to substitute 
this method in a wide variety of work in which presses are employed 
varying in capacity from 20 tons to 14,000 tons. 

We are all familiar with the fact that the magnificent 125-ton 
bammer made by the Bethlehem Steel Co. lies idle, while the work 
for which it was intended is done by а 14 000-ton hydraulic prees 


operated by an engine of 15,000 н.р. ; it may not be so generally 


known, however, that all forgings except small pieces are done on 
bydraulic presses, and that the largest hammer in actual operation 
is one of 6 tons capacity in the blacksmith sbop. 

The pressure used in these works is 7,000 lbs. per sq. in., but the 
present tendency indicates the use of a so-called low pressure trans- 
mission service under a pressure of 400 or 500 lbs., with an inten- 
sifier at the press which raises the pressure to 2,500, 5,000, 7,000 lbs., 
or whatever may be required. 

In this case the lifting and lowering of the ram of the press is 
effected by low-pressure water, so that the cylinder always remains 
filled, and the high pressure is only brought to bear the moment the 
dies come in contact with the pieces to be forged. The intensitier 


ів built in multiple, which permits of a variable force to suit the 


work to be done ; its action and control are extremely simple, and 
results are produced which show a marked increase in speed and a 
decided economy in operation. Some of the recent German 
hydraulic forging machines equipped with intensifier operate at a 
speed of 40 to 70 strokes per minute, on finishing, and 20 to 30 
strokes per minute for the heaviest work. 

The success which has attended the use of hydraulic power in 
forging is causing it to b» applied to other and similar work to an 
increasing extent. In boiler works, railroad and locomotive shops, 
bridge works and ship-yards, it is used along with compressed air, 
but where heavy pressures are desired hydraulic power is greatly 
to be preferred; hence we find it operating machines for punching 


aud shearing heavy plates and sectional beams, riveting machines, . 


stationary and portable, flanging and bending machines, tube up- 
setting machines, wheel and crank-pin presses, lifting jacks and 
hoists of all kinds. 

For heavy boiler work hydraulic riveting seems especially well 
adapted, as an intensity of pressure can be brought to bear upon the 
plates which is obtained by no other method. 

We have already stated that compressed air as now used without 
reheating is not at all efficient asa source of motive power, since 
the combined efficiency of compressor and motor, even under 
favourable conditions, is not more than 50 per cent. of the available 
energy put into the compressor. In other cases the efficiency is as 
low as 20 per cent. 

In the transmission of air, within reasonable limits, the loss in 
transmission if the pipes be tight need not be considered, for 
although there is a slight loss in pressure due to the frictional 
resistances of the pipes, yet there is a corresponding increase in 
volume due to drop in pressure, во Њаё the loss is practically inap- 
preciable. | 

There shoulá be по comparison between the cost of power by 
compressed air and its brilliant rival, electricity, aince each has its 
own field of usefulness, yet it may be interesting to note for our 
prerent purposes the efficiency of electric power. A modern shop 
generator belted from an engine will have an efficiency of about 90 
per cent. when working under favourable conditions, but as the 
average load is ordinarily not more than two-thirds fall load, and 
often much less, the effi -iency will not usually be more than 85 per 
сеп. Since the engi: e friction was added to the losses in compres- 
sion, 80 also it should be considered here, in which case the effici- 
ency of generation will he between 75 and 80 percent. Witha 
three-wire 220- volt system, which is very suitable for ordinary shop 
transmission when both light and power are to be taken off the 
same dynamo, the loss in transmission need not be more than 5 per 
cent., so that the efficiency at the motor terminals will not be far 
from 75 per cent. With motors running under а nearly constant 
full load the efficiency of motor may be 90 per cent.; but with 
fluctuating loads this may fall to 60 per cent. at quarter load. In 


numerous tests made by the speaker the average load on several 


motors in machine shops has been only about one-third of tne rated 
capacity of the motor. It is interesting to note that in tests made 
at the Baldi locomotive works it was found that with a total 


motor capacity aggregating 200 H. p., a generator of only 75 Kw. was - 
sufficient to furnish the current, and ordinarily only 60 xw., or 40 
per cent., was required. At the present time there are in use at 
these works upwards of 300 motors with & combined total capacity 
of 2,200 or 2,300 H P. ; whereas the generator output is only about 
500 xw. А 

Under those conditions, where the driven machines are not greatly 
over-motored, we may assume a motor efficiency of 80 per cent., 
which may be less or greater in individual cases. The combined 
efficiency, then, of generator and motor working intermittently 
with fluctuating loads will ba about 60 per cent. of the power 
delivered to the engine. 

For greater distances than those which obtain in plants of this 
character the loss in transmission will be greater, and higher 
voltage must be employed in order to keep down the line loss. 
While it is possible to put in conductors sufficiently large to carry 
the current with any assumed loss, yet the cost of the line becomes 
prohibitive with low voltage. 

Where cheap fuel is available it is found in most cases that elec- 
tric power can be generated at the works more cheaply than it can 
be purchased from a central station; especially is this the case if 
the exhaust steam be used for heating purposes. In isolated plants 
the cost of transmission is very small as compared with the total 
cost of generation ; whereas in the average central station the cost 
of transmission, which includes interest and depreciation on pole 
line, usually constitutes a large percentage of the operating cost. 

In those localities where the cost of fuel is high, electric power 
can often be purchased more cheaply from a central station which 
obtains its power many miles distant and transmite it electrically to 
T convenient distributing centre, where it is used for power and 

ight. 

The recent development in electrical transmission is very marked, 
and one constantly hears of some new achievement more wonderful 
than anytbing previously accomplished. Distances have been 
gradually increased until it is now possible to transmit electrical 
energy economically and in commercial quantities up to 150 and 
even 200 miles. 

There has been n steadily increasing tendency to raise the line 
voltage in such transmissions, and to-day we find in successful 
operation voltages as high as 40,000 and even 60,000 as compared 
with the 4,000 and 6,000 volts of a few years ago. 

As pointed out by Mr. A. D. Adams,“ so far as present practice is 
concerned tbe limit of use of high voltages must be sought beyond 
the transformers and outside of generating and receiving stations. 
As now constructed, the line is that part of the system where a 
final limit to the use of higher voltages will first be reached. 

In. order to avoid the temporary arcing and leakage between 
the several wires it is necessary to place the wires a considerable 
distance apart, which, with higher voltages, may lead to a modifica- 
tion in construction of pole line. The plan of substituting a series 
of steel towers about 90 ft іп height and 1,000 ft. apart is being 
seriously contemplated t 

In this case it is proposed to suspend the wires from tower to 
to tower and separate them about 9 ft. apart. While expensive in 
first cost, it is thought that the satisfactory working of the system 
and freedom from breakdown, with the low maintenance and depre- 
ciation charges involved, would warrant the investment. 

A more serious difficulty is found in the insulator, which is 
generally looked upon with distrnst for the higher vol*ages in use 
to-day. "With а more perfect iusulator there would appear to be 
no good reason why the present maximum voltages should not be 
exceeded. 

The possibility of electrical tranamission thus permits of the 
utilisation of available sources of power at great distances from the 
centre of distribution; but while it is interesting to know that а 
certain amount of power may be transmitted a given distance with 
a high degree of efficiency, it is more important to know whether 
the same amount of power could be obtained at the objective point 
more economically by other means. 


(To be continued. ) 
D nn en} 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


- 


THE REQUIBEMENTS OF GERMAN AUTHOBITIES.— PROPOSED 
COMBINATION OF AUSTRIAN WORKS. 


Тнк Berlin Chamber of Commerce has apparently been inspired by 
interested parties to makea public complaint against the treatment 
meted out to electrical companies by State and municipal authori- 
ties in regard to contracta offered for competition. In the course 
of its annual report for 1902 the Chamber submits that these 
authorities are specially difficult customers, as even when compara- 
tively unimportant goods are needed they require the presentation 
of tenders accompanied by comprehensive plans, schemes and 
estimates, which involve a large expenditure of work and money, 
without any compensation being granted. The result is an 
accentuation of competition, and one firm falls over another in 
endeavouring to outbid it in the matter of guarantees and offers to 
lease the contemplated works. 

PENNE UNUM DUUM n nnllam 
. Eng. Mag, October, 1902. | 
e t Geo. Н. Lukes in Trans. Assn, Edison Illuminating Compantss, 
July, 1902. 
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. The German electrical industry is now looking out for new fields 

of development. One is the utilisation of blast furnace gases in 
modern gas engines for the operation of rotary current dynamos in 
connection with miring operations, snd the use of electric motors 
for pumping and winding engines at mines. A second important 
step ia the experiments which are being made under the auspices of 
the Government for solving the problem of high-speed electric 
railwavs. In these and other directions it is hoped that the period 
of depression will soon be succeded by an era of prosperity. 


GERMAN ENTERPRISES. 


The report of the Union Electricity Co. for 1902 shows, as might 
be expected from the general condition of the industry, a further 
decline in prosperity. Apart from the bond is:ue, the ccmpany 
bas a share canital of £1,200,000, and it was able to distribute a 
dividend of 10 per cent. in 190^, and 6 per cent. in 1901, whilst 
only 4 per cent. is proposed to be paid for 1902. The gross profits 
earned last year amount to £141,417, as compared with £179,100 in 
the previous year, and after writing off £38,150 for depreciation as 
against £45,930, and meeting expenses and interest charges, there 
remains a net profit of £49,088, as compared with £75,C00 in 1901. 
Having thus given the general resulte, reference may now be made 
to the report, which states that the prevailing circumstances coa- 
strained the company, in conjunction with the Allgemeine Elektri- 
citäts Gesellschaft, to take the initiative in bringing about a com- 
munity of interests, and this example has already been emulated. 
The other companies have, however, only amalgamated their manu- 
facturing operations and spheres of activity, but the Union Co. and 
tbe A.E.G. have consolidated the whole of their interests in order, 
whilst at the same time maintaining the individual external form 
of the companies, to concentrate their organisation, and thereby 
shape more effectively and economically, and also to utilise the 
joint relations in connection with business enterprises. During the 
year the Union Co. has succeeded in reducing general expenses by 
alterations in the organisation of the works, and in cheapening the 
cost of production, so that there are now available standard types 
of direct and alternating-current dynamos and motors to the 
smallest details. The report regards the adoption of the manu- 
facture of railway motors and appliances as of special importance, 
as these have not hitherto been produced on a large scale 
in Germany. The number of workmen employed rafiged 
from 1.350 in the spring to 1,875 at the end of the year, and the 
total output of dynamos and motors advanced from 126,030 н.р. in 
1901 to 130,188 н.р. in 1902. After referring to the equipment 
supplied for various tramwaye, the company mentions the order 
received from the State Railway Administration for the introduction 
of electric traction on the Anhalt suburban railway, which is about 
12 miles in length. This is the first full-gauge railway in Germany 
to be equipped on the third-rail system, and the contract also pro- 
vides for the delivery of 18 coaches and 38 motor-cars of 125 Н.Р. 
each. Tre trial trips on the railway are to take place shortly, and 
the regular opening of traffic bas been fixed for the month of July. 
Coming to the question of lighting and power transmission, the 
report remarks that considerable orders have been received from 
colliery owners, and tbe introduction of high-pressure centrifugal 
pumps promises to largely expedite the adoption of electric 
pumping. Expression is given to the belief that tbe use of large 
gas engines for driving dynamos bas already ensured the success of 
electric pumping in coal mines, and it is expected that a similar 
impetus will be imparted in tbe operation of winding engines for 
main sbafts. Similarly, the iron and steel industry is considered to 
be a profitable sphere of activity, especially in regard to the 
operation of rolling mills, and reference is made to the electric 
rolling mill being completed at the Bethlem-Falva Ironworka, 
where an ingenious system of ''fly-wheel transformer" is being 
introduced to meet the large variation in the demand for power in 
such a manner that the supply can be obtained from public dis- 
tributing maios. It is anticipated that the perfection of such 
specialities will create a considerable demand for large machines, 
whilst increasing orders are being received for the many accessories 
already introduced for iron and steel works. 

The Berlin Company for Electrical Enterprises, which is an 
investment company mainly concerned in lighting and tramway 
undertakings in European and other countries, complains in its 
annual report for 1902 of the industrial depression and other causes 
which bave hampered the development of these enterprises and com- 
pelled the writing down of the value of securities. As the closing 
months of the past year and the opening months of 1903 indicate a 
slight improvement in the genersl circumstances, i¢ is expected 
that the unfavourable results of the past year will not be rep<ated 
in the fature The company has a share capital of £1,500,000 and 
a bond issue of £1,750,000, the latter alone absorbing £73,750 as 
interest for the past year. The profits obtained from participations 
and securities amount to £95,881, and after deducting working 
expenses, the interest on the bonds and sundry items, there only 
remains as net profit the sum of £687, which is carried forward to 
the next account. The passing of the dividend for 1902 is remark- 
able in view of the previous records, which are represented by 
dividends of 84 per cent. ia 1897, 10 per cent. both in 1898 and 
1899, 8 per cent. in 1900, and 4 per cent. in 1901. Among the com- 
pany's investments may be mentioned large holdings in the Anglo- 
Argentine Tramways Co., the Chilian Electric Tramway and Light 
Co., the British Thomson-Houston Co. and the Electricity Supply 
Company for Spain. 

The Eleotric Car Construction (Busch) Co., of Hamburg, which is 
lareely interested in the English firm of Milnes & Co., has had to 
suffer from the lack of sufficient orders combined with low prices 
during the year 1901-1902. As a consequence, the execution of 
contracts has been delayed in order to equalise working operations 
as much as possible, and the sales have, tnerefore, not reached the 
anticipated total. The year's trading has resulted in a loss of over 


£10,000, which is covered by absorbing the balance of profit arising 
from the reconstruction of the company in the previous year. The 
amount of the company's interest in the English firm exceeds 
£30,000. The latter, according to a statement made by Herr Buech 
at the recent general meeting. is satisfactorily employed, baut is still 
in course of development. 

The Pollak Accumulator Co., of Frankfort-on-the-Maine, which 
has a share capital of £100,000, terminated the year 1901 with a 
deficit which, on Jauuary 1st, 190?, amounted to £15.244. During 
the year a further loss has been incurred both in regard to the 
Fraokfort works aud the Vienna branch establishment, but after 
taking into consideration the refund of illegally-paid dividends, 
апа of directors’ fees, amounting to £7,232, the deficit on January 
Ist, 1903, only becomes increased to £15,380. The unprofitable 
branch at Vienna has been entirely closed. 


UNDERTAKINGS IN OTHER COUNTRIES. 


The community of interests and amalgamations have no sooner 
been completed in Germany, than a similar scheme is reported to 
be in course of negotiation in Austria. Itis said that the project com- 
prises the Austrian Union Electricity Co. (a promotion of the 
Union Co., of Berlin), the Austrian Fchuckert Co., and the branch 
establishment of the Siemens & Halske Co. The prospect of the 
creation of more intimate relations between the external off-shoots 
of the Siemens & Halske Co. and the Schuckert Co. has already 
been foreshadowed in the official communications issued by the 
latter two companies in connection with their scheme of amalgama- 
tion, but no mention has previously been made of the inclusion of 
the Austrian Union Co. in this direction. It may be that the 
Union Co. will form one of the Austrian works to combine for the 
purpose of meeting the competition of the branches representing 
the fusion of the Siemens and Schuckert Cos. 

The reorganisation of the Alioth Electricity Co., of Arlesheim, 
near Basle, which was proceeded with in 1901, has apparently 
produced an improvement in the position of the undertaking. It 
was possible, by reducing the sbare capital from £120,000 to 
£60,000, by the issue of £120000 in preference shares, and by 
appropriating the amount standing in the reserve fund, to extin- 
guish the deficit of £136,000 which existed at the end of the 
year. . This drastic scheme has so far proved effective, as the 
accounts for 1902 show profits which allow of the distribution of 
a dividend at the rate of 4 per cent. on the preference capital. 

The Swedish General Electricity Co., of Vesteras, which was 
established with a share capital of 5,000,000 crowns, is reported to 
have lost one-half of ita capital owing to excessive valuation of the 
shares for the purpose of raising a loan, and to the payment of 
exaggerated dividends. It is now proposed to reorganise the com- 
pany by the reduction of the shares from 1,000 crowns to 500 
crowns each, and by the issue of preference sbares to the extent of 


_ 1,000,000 crowns. : 


Among other results, the following may be mentioned :—The 
Russian General Electricity Co., no profits as against 10 per cent. 
paid in 1900-1901; the Russian Helios Co., loss of 85,194 roubles 
as compared with a profit of 2,348 roubles in 1900-1901; Ganz and 
Co., dividend of 123 per cent. for 1902 as against 12 per cent. in 
previous year; the Cable Works Co., of Pressburg and Vienna, 7 per 
cent., as in 1901. * 


CARBON FILAMENT GLOW LAMPS. 


WHEREAS recent attempts have been generally directed to 
replacing the carbon filaments in electrical glow lamps by other 
filaments of various compositions, including but small amounts of 
carbon or no carbon at all, G. Weissmann, in a recent article 
(Journal de Physique) attempts to show that it is by no means 
necessary to give up the carbon filaments hitherto in use in order 
to obtain higher efficiency. 

The author takes exception to the comparatively high pressures 
which are mostly made iuse of. With a pressure as high as 220, 
or even 110 volts, it is necessary to use filaments of a relatively 
great resistance, f. e, extremely thin and long filaments, to obtain 
the usual candle-powers of 5, 10, and 16 candles. Now, in making 
tests on these filaments, says the author, we have generally failed 
to allow for the fact that in practice, where the abrupt increases in 
temperature accompanying sudden variations of the pressure will 
have a most destructive effect on the filaments, the conditions are 
entirely different from those met with in laboratory tests, the thin 
filaments being especially sensitive to such variations because of 
their smal] mass. 

The author states that. in the case of 110-volt 16-c.P. lamps, con- 
sumiog, say, 3'5 w. per Hefner candle, or 4 w. per decimal candle, 
under normal conditions, an average loss of 5 per cent. of the initial 
eandle-power will be noted after 100 hours, increasing to as much as 
20 per cent. after 300 working hours. With the eame lamps, this 
decrease in the intensity will be 25 per cent after 100 hours when 
the consumption of power is 2 w. per candle; 220-volt 16-c.P. lamps 
are found to undergo a loss of 17 per cent. after 100 workiog hours, 
with 35 w. per Hefner candle. 

Generally speaking, for lamps of the same voltage and efficiency, 
the curve of variation of candle-power, with time of burning, will 
be the more unsatisfactory, as the nominal value of the candle- 
power is less. For a given pressure, but different luminosities, the 
curve of variation of candle-power can be maintained approximately 
constant only by regulating the efficiency according to the candle- 

wer. 

"um order to obtain for 110 volts and 10 or 5-c.P. lampe a curve 
corresponding approximately with the curve of 16-candle lamps, the 
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inefficiency for 10 candles has thus to be increased to 4 w., and for 
five candles to 5 w. per candle. 

For 110 volts and 32, 50, 100 candles, on the other hand, a con- 
sumption of 3, 2, 5 and 1'2 or 2 watts per candle only will be 

uired. 

Now, the only essential difference between those lamps resides in 
the different thicknesses of the filaments, the existence of a relation 
between the diameter of the filaments and the efficiency of the 
lamps being thus clearly shown. 


The author suggests the following explanation of this fact :—The . 


higher the surface-temperature of the filaments, the greater will be 
the danger of particles being projected, this danger being the only 
practical limit of the intensity of incandescence. The quantity of 
light, however, depends only on the mean temperatures, the fila- 
ments radiating by their mass. Now, for a thin filament, the mean 
and surface temperatures are practically identical, whereas in the case 
of thick filaments, the internal temperature will be very much higher, 
the higher, in fact, as the filamentis thicker. The external temperature, 
and accordingly the danger of destruction being therefore the same, 
the thicker filament will exhibit a higher efficiency, its internal 
temperature being higher, a fact agreeing perfectly with the experi- 
ments of Elihu Thomson and Weber. The fact above mentioned of 
the greater resistance these thicker filaments poseess for variations 
of pressure, may equally play a not unimportant part. 

From these results, it appears that with carbon filaments, one bas 
so far obtained only the maximum efficiency corresponding with 
110 volta, and not the absolute ‘maximum efficiency that these 
filaments are capable of giving. 

The economising system, designed by the author with the assist- 
ance of M. Blondel, consists in diminishing in a suitable way the 
voltage of the supply current at the point of consumption, lamps 
with thick carbon filaments being used. 

By dividing up, for example, a 100-volt 100-candle filament, five 
22-volt 20-candle filaments are obtained of the same efficiency as 
the original filament, consuming only 1:8 or 2 watts per candle, as 
this does. The transformation is secured by inserting a very small 
transformer between each group of lamps simultaneously lighted 
and the supply mains. An interrupter is placed in the primary 
circuit of the transformer, so that the latter, acting automatically 
with the corresponding group of lamps, will never work without 
load. The efficiency of the transformers is 91 or 97 per cent. 
respectively, according as they are arranged for 30 or 50 watts. 

The company L’Economiseur Electrique has already installed in 
Paris several thousands of these lamps, showing a saving as high as 
40 or 60 per cent. as compared with high- voltage lamps. 


POINTS IN THE DESIGN OF A POWER 
PLANT. | 


By W. H. BOOTH. 


THE operation of designing & power plant involves many 
considerations, and & considerable amount of study and cal- 
culation, if the result is to be something better than a mere 
heterogeneous collection of samples of mechanical engineer- 
ing fortuitously gathered under one roof, and lacking in 
proportion, form, and fitness for the particular case in hand. 
The basis of design is, of course, the amount of power 
required, and it is neceseary to provide that the maximum 
demand for power shall be met by every detai) of the plant. 
To ensure that this shall be secured with a minimum of 
expense is one of the main objects of the designer. 

An analysis of the plant which must or may be employed 
gives the following items of the first class:—(1) Boilers ; 
(2) Steam engines and condensing plant; (8) Generators ; 
(4) Accumulators. 

Of the second class of apparatus there are:—(1) Feed 
pumps; (2) Feed heaters; (3) Water coolers; (4) Stoking 
machines; (5) Coal and ash conveyors. 

In a third class may be placed tanks, reservoirs, wells, and 
other incidentals. 

Commencing with the boilers, it is at once obvious 
that they must supply the maximum steam demand. 
In a traction station this demand is steady and uniform, 
the variations of the load being too rapid to affect the 
boilers, especially if these are of large water capacity. 

In a lighting station there are several courses open. The 
boilers may be sufficient to give the maximum peak load 
when it comes on. If fitted with forced draught, they can 
be forced to their maximum output at euch times. If only 
fitted with natural draught, this, during a fog, may be at its 
worst when the demand for current is greatest, and an excess 
of boiler power must be laid down. 

If accumulators are used to get over the peak of the 
load, this will reduce the necessary boiler plant con- 
siderably, and the effect of accumulators will thus extend to 
boilers, feed heaters, pumps, and to all the items of class 2, 


in fact, as well as to engines. In a traction station, how- 
ever, the use of accumulators will only extend its influence 
directly to the engines and generators, though it will 
indirectly affect the boilers, because it will render it 
more economical to work the engines, s.e., at steady load 
instead of at widely varying loads. 

If liable to be called on for sudden flushes of steam, the 
firing of boilers may be done with liquid fuel at the heavy 
points, and the output of steam may thus be instantancously 
increased or diminished with ease. It may even be desirable 
to employ water-tube boilers of the small tube type, which 
hold very little water, and may be started up from cold water, 
and put under full steam in a few minutes. 

The steam engines must be provided to take the 
maximum load with a very little redaction of speed. They 
will consume steam according to their load factor, and this 
will depend upon the nature of the load. The power to be 
supplied in a lighting station will vary according as whether 
accumulators are provided or not; but in a lighting station 
the number of engines will always be greatly in excess of the 
mean load requirements, unless the accumulators are very 
much in excess of anything yet attempted. 

In a traction station a poor load factor may render it 
desirable to use simpler engines than are justified when the 
load is steady. Only when the engines are decided upon 
can their steam consumption be arrived at, and the boilers 
designed. The generators will be designed similarly to the 
engines, with due regard to the use of accumulators, When 
accumulators are employed so that the output of current is 
even and regular, a generator cannot be run at such 
an output as it will give as a maximum when there are no 
accumulators, for it would become overheated at the 
constant load. As far as possible the generator should be 
capable of such an output as will stop the engine; the 
engine ought not to be capable of burniog out the generator. 
Accumulators serve in a lighting station to cut off the sharp 
peak of the maximum load, and in a traction station to 
reduce the load curve to a level line; they affect the 
engine by enabling it to be run at its constant economical 
load, and they reduce the whole of the plant in proportion 
to the economy thus secured. 

Thus, the items of class 1 are all mutually inter-dependent 
and must first be designed, the items of class 2 being 
provided in accordance with the boilers decided on. The 
items of class 3 are to be considered separately, and depend 
upon local circumstances, such as the presence of a canal, a 
river or а sufficient area for storage, as well as upon hydro- 
geological conditions. By carrying through a design with 
and without accumulators, may be ascertained the economy 
of these, most certainly remembering to bring into the 
equation the buildings affected, and to take into account 
every factor. 

In favour of accumulators there are to be placed a less 
cost of plant throughout, and a reduced cost of coal, water, 
oil and stores, depreciation and maintenance, while against 
them are the interest charges, depreciation, maintenance and 
general expenses of the accumulator itself, any buildings to 
house the accumulator being much less costly than the saving 
in the main buildings of the boiler house or engine room. 

The design of plant thus far has not been considered in 
respect of types to be employed. Of engines there are the low 
and high speed, as well as horizontal, vertical, or combination 
types; there are various types of boilers to be selected 
from, and the question of buildings is always closely allied to 
that of plant. Though the working of the plant must 
usually be accorded first place in arranging the buildings on a 
given site, the erection ofthe plantshould receive every possible 
thought in respect of convenience of access for delivery of 
heavy boilers and machinery. A heavy boiler may well be 
carried through an empty engine room, but this methcd 
would afford poor satisfaction when the station was at work 
and a new boiler had to go the same way. 

It is poor economy not to provide from the start a solid 
road for carts aud lorries to bring plant to the delivery 
point, and when possible the loads should be capable of 
of being brought under the engine room traveller. 

The buitdings should thus be laid out with all these points 
in view, so that they may receive the maximum considera- 
tion consistent with ultimate economy of working costs. 

Generally- the process of design must start from an 
assumed load curve. This can usually be approximated 
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from а similar existing ра The lighting station and the 
traction station offer the two extreme types of load. In 
the lighting station there is little or no load during daylight 
hours, and this is easily carried by a small set of machinery 
or is worked from the accumulator. As darkness sets in the 
load comes on with great rapidity, runs up to a peak of brief 
duration and declines as rapidly. Unless a battery is pro- 
vided to give out a large output for an hour or two there 
must be provided engines and boilers sufficient to give the 
maximum output even for only the few minutes' duration of 
the sharpest peak of the load curve. The plant necessary to 
work for only these few minutes may be quite a large 
fraction of the whole machinery. Yet it will remain idle 
except for these few minutes. These considerations, there- 
fore, point to the use of special fuel to urge the steam pro- 
duction over the critical period even at much enhanced cost. 
Oil and other liquid fuels are specially suitable for this pur- 

So also is artificial draught, while the engine 
plant will be minimised by wasteful rates of expansion during 
maximum load periods, not forgetting, however, that too 
wasteful engine running implies a bigger demand on the 
boilers. The accumulator offers itself as the best means of 
reducing the machinery installed, for it can be run at maxi- 
mum output over the peak of the load, and it will carry the 
day load without running the engines, or, if a day load is 
run off an engine, the surplus carrent can be run into the 
battery. . — 

A traction load is quite different. The full load ‘soon 
comes on, and it continues very even for the whole day, 
and falls to zero quickly as the cars are shedded at night. 
But the Joad curve varies rapidly from maximum to mini- 
mum every few seconds, and the duty of а battery in such а 
station is to equalise these variations. 


As the mean load of a small station may be, say, 20 per - 


cent. only, it appears that the engine may be reduced to 
about a fourth of the maximum power of a non-battery 
station. Engines work so very much more economically 
under steady load than when running at a mean load only a 
fifth or a fourth of maximum, that half the fuel may be saved 
by using accumulators, and this will cut the boiler costs in 
two and all other co-ordinate expenses. 

In regard to more detailed design, the foregoing being 
considered general or proportional, the question of arrange- 
ment comes in. 

Coal can rarely be delivered at such a height that it will 
gravitate from the bunkers to the machine stokers. These 
machines are not advisable where the coal must be lifted by 
hand into hoppers, and if hand firing is decided upon, it will 
often be easy to tip the coal direct to the bunkers from carts 
or railway trucks. Hand-fired boilers should be allowed 
sufficient space in front to permit of the use of a 10-ft. rake 
by a man standing behind the rake, and there should be 
room enough behind the man for a fair heap of coal outside 
the bunker. Less room may serve with machine stoking, 
but in any case it is bad policy to reduce this space to a 
possible minimum, and it is not desirable to place boilers to 
face each other with a common floor space between, if this 
can be avoided. Mechanical stokers should be supplied with 
coal by travellers or from bunkers above. Wherethe bunkers 
are in front of the boilers, each boiler may be supplied by its 
own light coal conveyor delivering to the hopper. If the 
coal must come from the end of the house, one traveller may 
be arranged to tip into all the hoppers, the tipping latch 
being put out of action automatically as the hoppers fill up, 
and the speed of the conveyor being regulated so that an 
occasional bucket remains untipped and returns to the 
bunkere. If, however, the conveyor carries ashes on its 
return journey, the condition of the last hopper may be made 
to determine whether the conveyor shall rest awhile. Where 
bunkers of large capacity are placed sufficiently high to feed 
all hoppers, the conveyor will simply carry all coal from the 
point of entry by cart, &c., to such bunkers, whence it is now 
usual to weigh it automatically to the stokers. 

The removal of ashes may also be automatic if there is 
sufficient cellarage. Thus at the Shepherd's Bush station of 
the Kensington and Knightsbridge Co., Mr. Miller has 
arranged a Graham & Morton conveyor underneath the 
line of boiler furnaces. There are chain grate stokers which 
deliver clinker and ash behind the bridge wall or dumping 
plate into a deep hopper pit, which terminates in a cast-iron 
rectangular trunk or spout aboat 9 in. square, closed by 


. conveyor, and the valve t 


a partly balanced valve. When sufficient clinker has accu- 
mulated, the valve door opens, and the clinker falls upon the 
bed automatically closes. 

Hand-fired Lancashire or other boilers could be similarly 
arranged as regards a conveyor below, if the hearth-pit 
bottom was carried down for the pur 

Specially to be avoided is the agitation of coal in such a 
manner as to cause it to fall through the air any distance at 
all, whereby the iair becomes dast-laden by the winnowing 
action which takes places. 

In arranging boilers in long banks, unless it seems 
desirable to have one or more passage ways between, any 
number of Lancashire boilers may be placed as close together 
as necessary. 

It is not desirable to place water-tube boilers other than 
in pairs, with a paseage way between each pair. The space 
is necessary for the purpose of vision through the sight holes 
to the furnace, and for introducing the steam brush for tube 
cleaning. This extra floor s must be duly considered 
when weighing up the floor space required by different types 
of boiler. 

The position of the economiser is to be fixed upon. It or 
they may be placed parallel with the boilers and in the 
space that would be occupied by an additional boiler. The 
by-pass flue may run either at one side of or below the 
economiser, as space demands. \ 

In Lancashire practice the main flue often runs across the 
end of the boilers, and the economiser is placed behind and 
parallel with it, the chimney being in line with the main flue; 
or there are two economisers on either side of the chimney, 
which stands in the centre of the main flue, or just behind it. 
Subject to other circumstances, of course, the flues ought 
to be as sort and direct as possible. 

Where Lancashire boilers are employed with superheaters 
behind, these must be 80 arranged that they can be cut out 
of the path of the hot gases and fully opened for inspection. 

Special care ought to be exercised in 80 arranging a super- 
heater in the back down-take of Lancashire or similar boilers 
that the hot gases really do travel between the pipes, and 
are not left to find their. way more or less fortuitously 
between them. 

With ordinary smoke-producing boiler settings the 
efficiency of a superheater will be much impaired, but when 
good settings are adopted and combustion is perfect the 
superheater will become too hot at times, and it may be 
advantageous to provide dampers to compel а part only of the 

to pass through the superheater, the remainder going 
direct to the flues. 

When less steam is passed though the heater and mixed 
with saturated steam this system of regulation does not 
relieve the superheater of its excessive temperature exposure. 
The separate damper enables this to be done. 


PARALLEL OPERATION OF ALTERNATORS. 


IN the Journal of the Franklin Institute for April, 1902, is 
an article on the parallel operation of alternators, by Mr. 
Paul M. Lincoln, in which the difficulties of synchronising 
and parallel running are very clearly dealt with. 

The successful operation of alternators in parallel consists 
іп а .ргорег division of the load and in freedom from 
hunting. 

The proper division of the load is attained by having 
each prime mover controlled by a governor, which lowers 
the speed as the load increases, so that the maximum loaded 
prime mover tends to assume all decrements of load, while 
the minimum loaded one tends to assume all incrementa, 
While proportional division of load is desirable, it is not an 
absolute essential to successful operation. Freedom from 
hunting, on the other band, is an essential, and where 
hunting exists to any pronounced extent successful parallel 
operation is impossible. 

Hunting in synchronous machines is the oscillation of the 
armature masses, accelerated and retarded above and below 
average speed. Hunting of parallel connected alternators, 
like the swinging of a pendulum, dies out if not kept alive 
by some synchronous force, and may be kept alive, and even 
made violent, by an exceedingly small synebronous force, 


Vol. 52. No. 1,825, APRIL 17, 1908.] 


‘provided movements can take place without undue friction. 
To prevent hunting it is therefore necessary to ‘remove the 
synchronous forces which tend to keep alive the oscillatory 
motion and to provide electric friction tending to destroy 
such motion if once started. 

One of the most potent factors in keeping alive hunting is 
the steam engine governor. The slight acceleration and 
retardation that hunting causes in the speed of the prime 
mover is sufficient to throw the governor into action, particu- 
larly if the governor is of a type in which inertia plays a 
prominent part. The delay in time between speed change 
and the corrective force applied by the governor is enough 
to cause a part, at least, of this corrective force to alte: nate 
synchronously with the speed changes. Thus hunting tends 
to induce in certain governors a synchronous force to keep 
itself alive. This can be remedied by prolonging the time of 
response to motion of the governor balls, which can be effected 
by the aid of properly-designed dash-pote. 

Another cause of hunting is the uneven torque at different 
points of an engine-cycle if the natural period of oscillation 
ів synchronous with the engine impulses, This cause can be 
remedied by synchronising the engines as well as the alter- 
nators, во that at any instant each engine is in a similar 
part of its cycle, or by additional fly-wheel capacity. _ 

A further preventative for hunting is found by designing 
alternators, so that on the occurrence of hunting a resisting 
force of а frictional nature is set up. This can be done by 
surrounding the field poles, especially near the tips, with a 
band of copper, or by placing a copper plate which projecta 
under the pole-tips. The eddy currents set up in the 
copper produce a damping effect whenever hunting occurs, 
and tend to stop it. | 

Not the least important part of paralleling alternators is 
the actual process of paralleling itself. For this purpose a 
synchroniser is necessary. The chief defect of most 
synchronisers is their inability to show whether the incom- 
ing machine is running too slowly or too quickly, and this 
seems to be overcome in a synchroniser designed by Mr. 
Lincoln. Mr. Lincoln's synchroniser operates a haad 
which revolves round a dial. When in operation the angle 
between the hand and ite image printed on the dial is always 
equal to the phase angle between the E. M.F. of the bus-bars 
and that of the incoming alternator. If the alternator is 
running too fast the hand rotates clockwise, if too slowly 
counter-clockwise. The following description of the apna- 
ratus is taken from a paper read by Mr. Lincoln before the 
American Institute of Electrical Engineers, August 21st, 
1901. 

* Suppose a stationary coil F has suspended within it a 
coil a, free to move about an axis in the planes of both 
coils and including a diameter of each. If an alternating 
current be passed through both coils, A will take up a posi- 
tion with its plane parallel to r. If, now, the currents in 
A and F be reversed with respect to each other, coil A 
will take up а position 180° from its former position. 
Reversal of the relative directions of currents in A and F 
is equivalent to changing their phase relatiqns by 180°, and, 
therefore, this change of 180° in phase relations is followed 
by a corresponding change of 180° in their mechanical 
relations. Suppose, now, that instead of reversing the 
relative directions of currents in a and r, the change in 
phase relations between them be madé gradually, and without 
disturbing the current strength in either coil. 1t is evident 
that when the phase difference between A and F reaches 90°, 
the force between A and к will become reduced to zero, and 
a movable system, of which a may be made a part, is in 
condition to take up any position demanded by any other 


force. Let a second member of this movable system consist 


of & coil B, which may be fastened rigidly to coil A, with its 
plane 90° from that of coil a, and the axis of A passing 
through a diameter of в. Further, suppose a current to 
circulate through 5, whose difference in phase relative to 
that in A is always 90°. It is evident under these conditions 
that when the difference in phase between a and r is 90°, 
the movable system will take up a position such that B is 
parallel to F, because the force between A and F is zero, and the 
force between B and F is a maximum; similarly, when the 
difference in phase between B and F is 90°, A will be parallel 
to F. That is, beginning with a phase difference between 
A and ғ of 0, a phase change of 90° will be followed by a 
mechanical change in the movable system of 90°, and each 
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successive change of 90° in phase will be followed by a 
corresponding mechanical change of 90°. To investigate 
the mechanical relations corresponding to intermediate phase 
relations, suppose the phase difference between a and F to be 
0. The force between 4 and F will then be a maximum, and 
that between B and F, 0. Now suppose a small change in 
phase between A and F to take place. The force between a 
and F becomes slightly less than the maximum, and that 
between B and F becomes other than 0. The movable 
system will take up the position of equilibrium between the 
forces on A and B, which will be somewhere intermediate 
between A parallel to F, and B parallel tor. It is further 
evident that the direction of motion of the movable system 
depends upon the sign of the differential change, so that 
such a device is not only responsive to a change of phase 
between A and r, but is also responsive to the direction of 
that change. | 

* [t may be interesting to note that quadrature between 
A and B is not absolutely necessary, either in the mechanical 
angle between A and B or in the phase angle between their 
currents. So long as there is a displacement between a and 
B, both mechanical and electrical, the device is responsive to 
phase changes between A and ғ. 

„The above is a brief description of the principles upon 
which reste this new synchronism indicator. Connect coil F 
to a set of bus-bars, and coils a and B to a dynamo that is to 
be parallel to those bus-bars, and in the motion of movable 
coils there is a constant index of the phase condition of the 
dynamo with respect to the bus-bars. 

“In the commercial construction of the device, a 
laminated iron magnetic circuit is used, and the phase 
difference between A and B is secured by using a non- 
inductive resistance in series with one coil, and an 
inductance in series with the other. It is, of course, 
impossible to secure 90? phase difference in this manner, but 
sufficient difference can be obtained to answer all practical 
purposes. Current is introduced into the armature through 
three slip rings, one of the rings being made to do duty for 
one end of both armature windings. 

* A synchroniser should perform three functions :— 

* 1. It should tell the amount of difference in frequency. 

* 2. It should tell whether the machine being syn- 
chronised is running too fast or too slowly. 

* 8, It should tell the exact point of synchronism. 

* Comparing the above-described device with devices now 
5 in use for the purpose of synchronising, we 

nd :— 

* 1. In regard to the first point there is no difference. 

* 2. In regard to the second point the new device gives 
complete information, while ordinary devices give none. 

* 3. In regard to the third and moet vital point, usual 
devices give only partial information, while that given by 
the new device is complete, not only at the point of synchro- 
nism, but at every other point in the cycle.’ 

The device described above has been used to parallel the 
alternators of the Niagara Falls Power Co. with complete 
success. The five 5,000-н.р. alternators can, by ite aid, be 
thrown into parallel in 3 minutes, as against 15 to 20 
minutes required for the same operation if any other known 
form of synchroniser is used. 


SOUTH AFRICAN NOTES. 
[From Our SPECIAL CORRESPONDENT AT JOHANNESBURG. ] 


Sea-Point and Green-Point, Capetown.—The above municipality has 
given notice of ite intention to apply for leave during the next 
ensuing session of Parliament to introduce a Bill into the House of 
Assembly, which, amongst other clauses, contains the following :— 
"8. To authorise the Council to establish a system of electric 
lighting within the municipality, to frame tariffs of charges in con- 
nection with the supply of light and power, and for framing neces- 


‘gary regulations with regard thereto.” 


Bulawayo, Rhodesia.—The editor of the Bulawayo Chronicle, in 
commenting upon the latest report of the Chartered Co., remarks 
that “ his (Mr. Jones, of the Chartered Co.) whole attention is 
absorbed by the mining industries, and he does not perceive that 
what is now required is a number of light railways and tramways 
piercing the agricultural districts." Whilst praising the success of 
the company in extending the railways (they have now laid trunk 
and branch lines to Selukwe, Мағое, Lomagunda and Gwanda), he 
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remarks :—“ It is of infinitely more importance that these should 
be taken in hand than that the railway should reach Khartoum." 
Here іза splendid opportunity for the promoters of the great 
Victoria! Talis scheme (if there is one). It has recently been 
asserted that there could be enough power developed from the 
Falls tofdrive all the railways in Africa, the Falls being twice as 
high as Niagara, and developing five times the power in the rainy 
season. 

Durban, Natal.—After long delay, the Council has decided to 
reduce the tram fares. In future the fare will be 2d. per stage, and 
to benefit the regular users, books of 100 tickets will be issued at a 
reduction of 25 per cent., i.e., equivalent to 14d. per stage. Also 
bond fide school children will be carried, to and from school, free. 

Transvaal Telegraphs.—Telegraphic communication has now been 
established in the following places :—Amersfoort, Balmoral, Benoni, 
Biesjesvlei, Cleveland, Eureka, Florida, Knights, Lake Chrisie, 
Luipaardsvlei, Nigel, Piggspeak, Pilgrim’s Rest, Roodepoort, 
Vanwyksrust and Venterskroom. 

Pretoria Lighting Co.—At the annual meeting of this Company, 
the accounts presented showed a profit for last year of £10,626, 
the total revenue being £8,000 in excess of the previous year. The 
company had made arrangements for a great increase in its power 
and light supply, while promising a reduction of prices. 

Johannesburg.—The Chamber of Trade continues to criticise the 
Council's electric light, power and tramway scheme. Owing to the 
Chamber’s action it seems highly probable that a Government 
inquiry will be held before the money is expended. A few words 


about this chamber will not, under the circumstances, be out of 


place. The majority of the members formerly belonged to the 
Chamber of Commerce here, but owing to differences of opinion, 
and interests not being identical, a number of them last year 
seceded and formed themselves into the present Chamber of Trade. 
It is mostly composed of engineers interested in the mining industry, 
amongst them being the following :— | 

Mr. W. Leslie Daniels (president), head of a large firm of 

іпеегв. 


Mr. W. J. Green (vice-president), representative of H. Mosenthal . 


Mr. Otto Lens, of Reunert & Lenz, one of the largest firms of 
electrical engineers on the Rand, representative of Mather and 
Platt, Parsons steam turbines, &c. 

Mr. W. E. Park, manager, Fraser & Chalmers, the largest firm 
of mining engineers on the Rand, controlling quite one half of the 
whole trade, representative of Dick, Kerr & Co., &c. 

Mr. A. F. Robinson, of A. Koppel, Ltd., engineers. 

Mr. Н. D. Soloman, manager, British Engineers’ Alliance, ёс. 

The only diseentient is Mr. J. W. Kirkland, manager of the 
В.А. General Electric Co. (of New York). 


and Co., head of a large firm of engineers. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled ш for this Joumal by W. Р.ТномРвон & Co., Electrical Patent 
ta, А h Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


7,814. ‘Improvements in and reiating to overhead wiring for electric 
mer ARDOR, railways, tramways and the like." Т. W. WILSON. 
arc | 


7,885. Improvements in electric collector shoes or slippers for the 
5 н! rail of electric railways and tramways.” E. J. CHAMBERS. 
arc 0 


7,887. Improvements in terminals for secondary or electrical storage 
batteries." E. A. TuNBRIDaE. March 80th. 


7,848. Improvements in or relating to electrical induction apparatus.“ 
x сока and AMERICAN ELECTRICAL NOVELTY AND MANUFACTURING Co., LTD. 
arch 80th. 


7,859. ‘* Improvements in electric meters," Е, А. CAROLAN. (The General 
Electrio Co., United States.) March 80th. 


7,867. “Improvements in maximum ampere indicators or registers for 
electric circuits," H. McGi.uivray, G. Cann and J. H. Dovcias. March 30th. 


7.874. Application of electric influence at a distance." W. HEPWORTH. 
March 30th. | 


7,876. ''Improvements in electric switches." C. H. Davirs. March 80th. 


7.884. Improvements relating to electric machines." W. E. Evans. 
(Allgemeine Elektricitate Gessellshaft, Germany.) March 80th. (Complete.) 


7,885. Improvements in and relating to electricity meters provided with 
means for registering the maximum consumption." W. E. Evans. (Allgemeine 
Elektricitats Gesellschaft, Germany.) March 80th. (Complete.) 


7,887. ‘*Improvements in, or relating to, the standards and supporting 
devices of the trolley or current-collecting poles of electric vehicles." W. I. 
TunNER and W. H. IsnEn WOOD. March 30th. 

7,409. Ат improved apparatus for commuting: electric currents, particularly 
applicable to combined arc and incandescent lighting circuits.“ C. SMART. 

arch 81st. 

7,415. “А new or improved two-way electrical switch." B. W. Lewis. 
March 31st. 


7,127, “Improvements in cases or covers for electrical switches or fuses.” 
C. M. Dorman and R. А. 5xiTH.. March 3156. 

7,419. Improvements in electrically-operating shutters, sliding doors and 
the like." K. Revi. March 3186. 


7,452. '"Improvements in high tension electric circuit breakers.” E. A. 
CanoLAN, (The General Electric Co., United States.) March 81st. 


7.188. Improvements in electric meters.“ E. A. CaAROoLAN. (The General 
Electric Co., United States.) March Jlst. 
7,455. Improvements in connection bo xo for electric conductors." EH. А, 


C. ROLAN. (The General Electric Co., United States.) March 31st. 


7,158. Improvements in supports and casings for electric contactors.” 
E. A. CAROLAN. (The General Electric Co., United States.) March 318. 

7,458. ‘Improvements in coup'ings for electric cables." E. A. CABuLAN. 
(The General Electric Co., United States.) March 8186. 

7,159. “Improvements in electric arc lamps." E. A. CauoLAN. (The General 
Electric Co., United States.) March 3186, 


7,460. “Improvements in eleotrio meters." E. A. CaroLaN. (The Genoral 
Electric Co., United States.) March 815. 
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7401, “I vements in electrio circuit protecting devices.” E. A. CAROLAN. 
(The General Eleotric Co., United States.) arch 818%, 

7,462. “Improvements іп electric motor-contro! systems." E. A. CAgOLAN. 
(The General Eleotrio Co., United States.) March 81st. 

7,474. "Improvements in or relating to induction motors.” W. G. CoLLES 
and A. MEvsOHEL. March 818. i 

7,481. "Improvemonts in controllers for eleotrio motors" Н. R. STUART. 
(Date applied for under Patents Act, 1902, April 2nd, 1902, being date of appli- 
cation in United States.) March 81st, (Complete.) 

7,516. Improvements in and connected with electro-magnetic brake dyna- 
mometers.” V. A.Fyww, March 8186. 

„7,527. An improvement in ceiling roses, cut-outs, and the like for electric 
fighting purposes." R. T. GRocorr. April lst. 

7,590. “Improvements in or connected with means for electrically-igniting 
miners’ safety lamps.“ B. D. WILLIAuS. April ist. (Complete.) 

7,548. * Тһе ‘electrio attachment or guide’ for use on the Rem- abo 
1 and other machines similarly constructed.” E. LowTHER, April 

st. 

7,561. Improvements in eleotric-current controllers." L. BRADLEY and 8. 
ALLEN. Aprillst, (Complete.) 

7,568. Improvements in fusible eleotric cut-outs.” J. HETHERINGTON and 
the BRITISH ELECTRIC TRANSFORMER Co. (1908), Lro. April 1st. 

7.585. Improvements in apparatus for enabling telephonic and tel phic 
message to be (transmitted over the same line" C. "Uncut and E. Burr. 
April lst. (Complete.) 

7,587, “ rovements in electrolytic meters. E. A. Canonan. (The General 
Electrio Co., United States.) April Ist. 

1,590. ‘Improvements in electro-magnetio mechanism for producing recipro- 
oatory motion." J. T. Мосір. April ist. 

7,607. Improvements in inter-communication telephone apparatus." V. A. 
Ryan. April ist. / 

7,608. “ Improvements in continuous-ourrent arc lamps.” W. E. Evans. 
(Allgemeine Elektricitits Gesellschaft, Germany.) April lst. (Complete.) 

7.618. Improvements in and relating to switches for starting and regulating 
electric motors." J. T. Movrzp. April ist. 

7,625. Improvements in and relating to trolleys for eleotrio tramoars. J. 
ALDWwORTH. April and. 

7,689. Improvements in standards and trolley boom contro apparatus 
for electric tramcars and the like vehicles." 8. HrNpLEv. April nd. 

ten “ Improvements in electric lamps." R. DRECKER. April and. (Сот. 
plete. 

7,00. Improvements in electric fire alarms," J. W. Н. UvTENBOGAART* 
April 2nd. (Complete.) 

7,701. “ Improvements in electric receiver clocks." J. W. H. UYTENBOGAART. 
April and. (Complete.) 

7,183. “Improvements relating to electria switching arrangements.“ W. E. 
Evans. (Allgemeine  Elektricitüts Gesellschaft, Germany.) April 2nd. 
(Complete.) 

7,714. e relating to monophase and polyphase alternating 
current machines.” W. E. Evans, (Allgemeine Elektrioitits Gesellschaft, 
Germany.) April 2nd. (Complete.) 

7,716. “Improvements in means for controlling the working of periodically 
operating electric machinery." J. Y. JoHNsoN. (The Elektrizitäts Aktien- 

esellschaft vormals W. Lahmeyer & Co., Germany.) April and. 

7,719. “Improvements in the creation and multiplication of electrick 
l to any kind of machinery requiring force.“ T. J. HowxLLI. Ap 


7,742. “Improvements in eleotric hair brushes.” J.B. CoLL Ins. April 8rd. 

7,778. “Improvements in and relating to secondary batteries.“ E. C. 
ExsTROMER and G. H. Lrovp. April 8rd. 

7,788. "Improvements in carbon electrodes for arc lamps.“ A. EDELMANN. 
April 8rd. 

7,789. “Improvements in telephone systems.“ T. Parl. and J. L. 
MeDoudaLL. April 8rd. (Complete.) 

7,790. “Improvements in safety electric fuses.” G. W. PARTRIDGE. 
April 8га. 


7,808. “Improvements in and relating to fittings for trolley wires of electric 
traction systems." N. CLouon. April 8rd. 

7.877. Improvements in electric 
April Ath. 

7,881, "Improved process of manufacturing electrodes of arc lamps." 
R. HoPrERT. April 4th. (Complete.) 

7,882. “Improved means for connecting together the sections of drain 
cleaning tools, chimney cleaning brushes, pulling through rods for electrical 
conduits, and for certain other purposes.” G. Davis, W. Davis and B. Davis 
trading together as Marshal! Brothers). April 4th. 

7,842, ‘Electric aro lamp." A. Burrau. April 4th. 


switch apparatus.” Н. PIEPER, 


PUBLISHED SPECIFICATIONS,"1902. 


Copies of any of these Spocifications may be obtained of Messrs. W. P. Thompeom 
r^ Dos за, High Holborn, W. C., and at Liverpool, price, post free, Od. 
stamps). 


8,967. "Improvements connected with electrically connecting tram and like 
rails.“ G. H. Archer. Dated February 17th. 

4,274. ‘Improvements in or relating to electric cells or batteries.“ Н, H. 
Lake. (Société Anonyme Le Carbone," France.) Dated February 19th. 

4,285. “Improvements in sockets for incandescent electric lamps." А. E. 
Ellen. (The Yost Miller Co., U. S.A.) Dated February 19th. 

4,645. “Improvements in the manufacture of rail-bonds for electric rail. 
ways." G.G. M. Hardingham. (Communicated.) Dated February 24th. 


5,425. "Improvements in trolley heads for electric traction." J. H. Walker. 
Dated March ith. 


5,891. "Improvements in electrical measuring instruments.” V. A. Arcioni. 
Dated March 10th. 

6,009. Improved fire alarm telegraph repeater apparatus. 
Dated March 11th. 

9,592. ‘Improvements іп and relating to electrical fuse boxos." Е. F. Moy, 
Р. H. Bastie and E. F. Moy, Ltd. Dated April 25th. " 

9,947. “Improvements in an electric low-water alarm for steam boilers." 
C. A. Allison. (A. Graham, U.S.A.) Dated April 80th. 

9,956. “Improvements relating to telephonc receivors and the like.“ H. Н. 
Lake. (Akouphone Manufacturing Co., U.S.A.) Dated April 80th. 

10,541. Improvements in and relating to electric dlecks and indicating dial 
mechanism for use in connection therewith.’ W. E. Palmer. Dated May 7th. 

11,851. “Improvements relating to the windings of electric transformers and 
other high potential windings.” H. H. Lake. (Gencral Electric Co., U.S..A.! 
Dated May 24th. 

13.749. Improvements in electro-chemical generators." С. H. Graham, 
G. D. Bouton and H. 8. Annwake. Dated June 17th. 

14488. “Improvements relating to apparatus for oontrolling electric 
motors.“ Н. H. Lake. (General Eleotrio C3., U. S. A.) Dated Jude 21st. 


L. G. Woolley. 
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TUBE RAILWAYS AND COMPULSORY 
- — PURCHASE. 


A CASE has recently been heard in the Court of Appeal, 
which would seem to show that the law of compensation 
presses somewhat harshly upon tube railway companies in cases 
where their workings in some degree affect, but in which 
they do not actually take over, property on the surface. 
It seems’ to involve tbe proposition that the Court will 
recognise a claim which is based upon the prospective 
depreciation which may arise from vibration. 

It appears that a portion of the line and a station belonging 
to the City & South London Railway was to be situated 
beneath, or in the immediate neighbourhood of, the Church 
of St. Mary Woolnoth. 

The company’s Act of 1893 provided that “ tbe amount 
of purchase money or compensation to be paid by tbe com- 
pany for the portion of so much of the surface as ig not 
occupied by the church as shall be required by them and 
for the sub-soil and crypt, and for temporary occupation 


-of the church, and all other matters of difference were to 


be determined by an arbitrator, who, in assessing the 
amount to be paid by the company, was to take into 
consideration the additional liabilities and expenses entailed 
on them by the preservation of the church." 

In 1897 the company gave notice of an intentien to 
purchase some of the land rourd the church, and to take 
an easement under the rest, and to make temporary use of 
the whole of the surface and buildings. They excavated 
beneath the church, but so shored it up that no 
damage was done to the building. The question then 
arose as to the basis upon which the compensation 
was to be assessed. Three bases were suggested, 
namely—(1) that the land acquired was merely the 
site of a church which could never be used for any other 
purpose ; (2) that, although the lands were then the site of 
a church, they might under some Act of Parliament or under 
a scheme under the Union of Benefices Act, 1860, or, 
otherwise, at some future time cease to be the site of a 
church and become available for the building of business 
premises, and that the arbitrator might draw his own con- 
clusion as to when that time would be likely to arrive; or 
(3) upon the basis that the site of the church and the rest of 
the land could be made immediately available for the erection 
of buildings other than а churcb. As a matter of fact, a 
scheme was evolved in 1899 under which the church was to 
be pulled down, and the site, which is of great value, might 
be used for the erection of other buildings. The arbitrator 
assessed the price which the railway would have to pay on 
basis (1) at £90,628 ; on basis (2) at £136,421 ; and on 
basis (3) at £148,548. He left it for the Court to say 
which of the three bases should be adupted, and Mr. Justice 
Wright found that the company were liable to pay 
£136,421. On appeal, the Court of Appeal affirmed this 
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decision. Lord Justice Vaughan-Williams, in the course of 
his judgment said :—“ It seems plain that the effect of the 
Union of Benefices Act, 1860, was that, upon a scheme 
being instituted by the Bishop, the site of a church can be 
sold in such manner that the purchaser is under no 
restrictions in the user of it. 16 is said that the 
railway company’s private Act contains a provision that the 


church shall stand in perpetuity, and that it is therefore 


impossible to deal with the church under the Union of Bene- 
fices Act. І cannot find any such provision in the special 
Act. It provides that the company are not to acquire the 
site of the church, but only the adjacent lands and the sub- 
soil, and the foundations of the crypt. It does not follow, 
because the railway company are not allowed to pull the 
church down, that therefore the site can never be dealt with 
under the Union of Benefices Act.” We respectfully agree 
that there was no express provision in the company’s Act to 
the effect that the church was never to be taken down; but 
it is quite clear that this was within the contemplation of 
the parties, inasmuch as the company had to take steps to 
support the surface, and the arbitrator in assessing the pur- 
chase price was asked to take into consideration the addi- 
tional liabilities and expenses entailed on the company in 
the preservation of the church. Further, so long as a 
proper measure of support was given to the surface, it is 
difficult to see why the railway company should be com- 
pelled to pay an additional £50,000 because the site of 
the church might at some future time be used for business 
purposes. Again, how far does the fact that the railway 
runs beneath this particular piece of land diminish its 
selling value for business purposes? It is this loss which 
the tube company have now been called upon to bear, and 
for our part we fail to see how it can have assumed such 
- gigantic proportions. 

If it is a mere question of vibration, the City and South 
London Railway Company, who have always been excep- 
tionally free from troublesome complaints under this head, 
are certainly coming off worse than the promoters of some 
other tubes, who have hitherto been protected from claims of 
this kind. | 

We assume, however, that the particular works under the 
church were very close to the surface, and that compensation 
was based upon this footing. Tube railway companies 
have so many difficulties to contend with in their attempts 
to carry out works for the public benefit, that we regret to 
observe that the Courts, in interpreting the present law of 
compensation, seem compelled to increase those obetacles. 


À LIVELY controversy has been going on 
іп the Times about the origin of the heat- 
energy continuously emitted by radium. Sir William 
Crookes proposed the theory that the higher temperature of 
radium was due to some mysterious property it possessed of 
absorbing the energy of those molecules of air which moved 
with higher velocities than the mean velocity of all the mole- 
cules. According to the kinetic theory of gases, the 
molecules of a mass of air move with very different veloci- 
ties, some being higher than the mean and some lower. The 
absolute temperature of the air is proportional to the mean 
square of these velocities. Now, if radium had the pro- 
perty of selecting and absorbing the energy of the higher 
velocities only, its temperature would be higher than that 


The Energy of 
Radium. 


of the surrounding air. А correspondent, “ Igooramus,” 
argues against Sir William's hypothesis with forensic skill, 
maintaining that if the hypothesis were correct, the tem- 
perature of radium should Бе reduced when the air 
is rarefied; but experiment shows that it is not. Mr. 
Johnstone Stoney comes to the rescue of Sir William, 
but winds up by propounding quite a different theory of 
his own, in which there is nothing said about radium 
selecting the high speed molecules, but a great deal about 
the viscosity of gases and the molecules of radium not being 
able to penetrate through the molecules of air. But how all 
these circumstances account for the apparently inexhaust- 
ible supply of heat, which, according to the experiments 


of MM. Curie and Laborde, is to be obtained from radium, 


we fail to see. If radium absorbed the energy of high speed 
molecules of air, it would in time get saturated with these 
molecules and lose its property of emitting heat. If the 
heat is prodaced by the viscous friction between the particles 
thrown off by the radium and the molecules of air, whence 
comes the energy that projecta the particles from the radium ? 
Meanwhile, as will be seen on а later page of this issue, 
Sir Oliver Lodge, far from being surprised at the existence 
of such radiation, only wonders ** why it is not more 
notorious ” ! 


FoR some weeks past we have been 
publishing important news from a special 
correspondent in Johannesburg regarding 
the development and progress of electrical undertakings 
in South Africa. We have introduced this new feature 
because it is imperative that electrical engineering firms in 
this country should be .kept well-informed as to the course 
of events if they are to fill their proper place in the com- 
petition for electrical business. We venture to believe that 
this week’s instalment of news will be found especially in- 
teresting, and we would single out as of more far-reaching 
importance than all other points, the counsel and warnings 
which the Board of Trade Commissioner, Mr. Birchenough, 
vouchsafes to the British manufacturer. He advises that 
the new markets be cultivated in the same way that British 
traders have secured a footing in the older ones; there is no 
argument in favour of “ cheapness ” in this advice. But he 
also speaks very plainly about certain weak places in British 
electrical engineering, especially in ita relation to South 
Africa. Our manufacturers will be wise if they seriously 
consider what he says. 


Trade with South 
Africa. 


THE old idea of payment of a work- 
man is that based on the time he worked ; 
so many hours of work and so much pay. 
The workman was supposed to do his reasonable best, and if 
we are to trust tradition and the evidences in the shape of 
work done that have come down from past ages, he did good 
work, and presumably the best man got the best pay. Then 
came the trades union idea of equal payment all round; at 
least, that is what the trades union minimum demand suc- 
ceeded, intentionally or otherwise, in accomplishing. Piece 
work has no doubt been on the stage in various forms for 
many years. It was, of course, based on the fact that, by 
having the opportunity of earning more, a workman would 
do more work in a given time. Early piece-work prices 
were based on the supposition that, by reasonable attention 
to duty, a man could do, perhaps, 20 or 25 per cent. more 
work in a given time, and piece prices being fixed according 
to that supposition, were usually fixed far too high. Men 
found they could easily do double, treble, or even fourfold 
what they had accomplished, and began to earn too much 
money." This phrase is, no doubt familiar to many. Who 


Premium 
Rystem of Labour 
Remuneration. 
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was to blame for the fixing of the rate too high ? The man 
whose previous idleness had set the ideal pace for day work ? 
or the master whose ignorance of what was possible had led 
him to believe that the man was working not far from his 
honest, speed ? | 

After these high prices came the cutting of rates, which 
was carried on until any further cut resulted in the man 
being unable to earn even time and quarter. "This was the 
so-called bed rock price to reach which successive cuts had 
to be made through a great thickness of ill-feeling. This 
cutting of rates showed the men that they would not be 
allowed to earn more than a certain sum—call it time and 
quarter. Hence arose the ca-canny system of working at 
piece rates. The man would not exert himself to earn more 
than the extra quarter, and it is probable that much piece 
work has been done at rates far more costly than the 
slowest of day work. It all hinges on ignorance of 
possibilities. It is usual to believe that in America piece 
working has been better ordered than here, but anyone who 
reads the American papers will soon realise that the same 
troubles exist there as here, and evidence of this is apparent 
in the so-called premium systems of payment, which at 
present attract а good deal of attention here also. The 
question was recently dealt with by Mr. J. Ashford, in a 
paper before the Manchester Association of Engineers. As 
with all advocates of premium systems he assumed that 
piece work rates were inevitably fixed on a wrong basis, and 
premium rates were started on а proper basis. Mr. 
Naysmith attacked this weak point, and further pointed out 
that no system could be a success unless the rate once fixed 
was rigidly adhered to, and, of course, this is the crux of the 
whole matter. He deprecated the idea so strongly held that 
the workman must not be allowed to earn more than 1} 
time. The whole discussion practically empbasised the 
importance of rate fixing, and of liberality to the worker. 
It is because of this difficulty that a system of profit-sharing 
should really work so much better. Unfortunately, the 
average workman does not take kindly to profit-sharing, 
but it ought to be possible where so many concerns are 
limited and their profits are known. 

The Rowan system is as follows :—Men are paid regular 
day wages. When given a piece of work to do there is a 
time fixed for the doing of it. If the man takes a longer 
time he simply gets paid his day wages, but if he does it in 
less time he receives a percentage of such saved time, Thus, 
if he does a given piece of work in three-fourths the allotted 
time, thereby saving 25 per cent. of the time, he is paid 25 
per cent. extra. By this system no man can possibly double 
his day rate. Other systems pay the men 30 or 50 per 
cent. only of the economised time. All are based on the 
idea of protecting the employer from his own fear of having 
to pay a man too much. A mistake is less liable to result 
in paying very high wages, and there is so much less tempta- 
tion to cut the rates. 


But the premium system is open to much the same 
difficulties as the piece system in fixing rates, especially in 


shops where the work is not absolutely standard. Things 
like high-speed engines have a certain set of fixed details, 
Large marine engines are not во fixed. 

Properly to work any system, demands much observation 


and clerical work, for every machine tool must be analysed 
very closely for performance. The new tool steels must be a 


tuorn in the side of an established system, for they may put 
up the output possibilities of some machines and fail to help 
the weaker machines, One thing is certain, machine tools 
have for years degenerated into slow creeping things, to 
watch one at work being sufficient to worry any man of 
active mind. Only a slow lethargic man could possibly 
attend tosuch a tool. Weseem now to have taken a step for- 
ward which will place the removal of iron and steel more on 
a par with the hum and bustle of the saw mill. 
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WIRELESS TELEGRAPHY IN THE UNITED: 


STATES. 


Вт E. GUARINI 


(Continued from page 644.) 
In 1899 Mr. A. F. Collins, the distinguished “ wireless 
publicist” of the United States, patented two receivers for 
wireless telegraphy worked by coherers, in which de-cohesion 
was obtained by a magnetic effect, In one of these (fig. 5) 


Fic. 5. 


the magnetic filings of the coherer—which was placed іп 


circuit, with a telephone and a battery and connected at one 
end to earth, and at the other, to the antenna—were attracted, 
on a little disc of magnetic metal, by an electro-magnet in 
series with the winding of the telephone. In the other 
(fig. 6) the telephone was worked by a battery, the circuit 


, Fia. 6. 


of which was closed by the armature of a relay placed in 
circuit · with the coberer and the de-cohering electro- 
magnet. x 

At present, if we do not reckon the experiments made by 
Marconi in 1899, in communicating between America and 
the United States Navy, and from 1901 to 1903 in com- 
munication across the Atlantic, all of which experiments are 
familiar to readers of the ELECTRICAL REVIEW, we find that 
there are, in the United States, three wireless systems :— 
(1) The Collins wireless telephone; (2) Prof. Fessenden's 
wireless telegraph; (3) The Lee-de Forest wireless 
telegraph. 

Before discussing these systems, we will say a few words 
with regard to the experiments made by Prof. Gore and 
Prof. Hammel, in 1900, with a view to sending signals by 
so-called wireless telegraphy to trains in motion. 

In principle their system consists in arranging upon the 
train a coherer (fig. 7), and influencing it by the extra 
currents produced in an ordinary telegraph line extending 
along the track, by the opening and closing of the current. 

It is known that a coherer can be influenced by ringing 
a bell in its vicinity. In fact, this is the method used 
by wireless telegraph operators for testing the sensitive- 
ness of their coherers in comparison with a standard battery 
and bell. By using a bell with great self-induction, worked 
by а single Leclanché element of the medium type, the 
writer haa been able to influence a very sensitive Blondel 
coherer constituted of gold filings at distances amounting to 
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6 metres, Moreover, the distance increases with the electro- 
m: tive force of the battery, and the intensity of the current 
which is render d intermittent, 

| In tbe Gore-Hammel system, the transmitting circnib is 
simply close d by the earth. The inventors found it advan- 
tageous to introduce into the telegraphic circuit a self- 
induction, a bell, for instance. If necessary, the coherer 


placed upon the train could, by using in the telegraph line a 
current of sufficient intensity and pressure, be worked with- 
out any other preparation. But experience showed that it 
was better to add an antenna to the coherer, probably with 
a view to diminishing the power of the battery to be intro- 
duced into the telegraphic circnit. The effects are still 
fu'ther improved if the other terminal of the coherer is 
connected to earth. This arrangement—we have seen it in 
the Elivon-Gilliland system—can be realised without any 
trouble, by using the axle which is in communication with 
the rails through the medium of the wheels. The effect 
is appreciably increased if a helix is connected with the 
antenna (fig. 8). 


In the course of their experiments, Messrs. Gore and 
Hammel found that their coherer was influenced when the 
antenna made aright angle with the telegraph line. Mr. Gore 
remarked in the columns of the Electrical World that the 
re-ulta obtain«d seemed due to the вате cause as that which 
affecta a coherer when a sudden chunge of pote: tial is pro- 
duc d іп an insulated conductor placed near the extremity of 
the autenna ; in consequence of the electrostatic induction 
one of the terminals of the coherer bas its potential changed, 
which brings about the working of the apparatus. From 
these experiments and others that it would t«ke too long to 
describe, Mr. Gore concluded that long-distance wireless 
telegraphy is an electrostatic effect rather than an effect of 
Hertzian waves. An oscillatory electrostutic force between 
ether combined with matter (the earth) and the freer ether of 
tne surface of the earth, produces waves that are propagated 
around the earth. The better the earth conductor, the 
greater will be the electrostatic effect ; the more flexible the 
surface of the earth, the less will the waves be distorted and 
deflected. Jt is these conditions, concludes Mr. Gore, that 
have been found favourable to the trausmission of signals by 
wireless telezraphy. 

We will now consider the wireless systems mentioned above. 

The system of wireless telephony, invented by Mr. Collins, 
has for its starting point the statement mude by its inventor 
that as sound is propagated better through a medium more 
dense than air, water, for instance, во ¢lectro-magnetic waves 
are propagated better in the denser ether, i. e., the ether con- 
nected with the earth. 

The Collins system (fig. 9) consists in raising the 


pressure of the telephonic current, in charging condensers 
and discharging them into the earth, through which 


Fic. 9. 


the waves are propagated, and so influencing a telephone 


connected with condensers sunk in the earth, whicb, in their 


turn, become charged, and then are discharged throogh 
the winding of the telephone. The distance of transmission 
was successively 200 ft., 1 mile, and 3 miles in open 
country. This system might be of considerable eervice 
under conditions suited to wireless telegraphy, especially at 
sea, where it might prevent collisions between vessels. 


(To be continued.) 


ELECTRIC SAFETY FUSES. 


SAFETY fuses on high and low-tension systems of electric 
lighting and power bave in recent years undergone а com- 
plete change in design to suit the various purp: ses for which 
they are required. Considerable ingenuity has been dis- 
played, and the efforts of those engineers who have ably 
entered into the important modifications to ensure safety and 
reliability of action, seem to have met with considerable 
success. To prevent an outbreak of fire, the destruction of 
costly apparatus, the total collapse of a large electric service, 
and even to safely protect life itself, by putting in circuit a 
metal strip or wire, which shall fuse at the right moment 
with an excess current of pre-determined strength; to во 
safe'y guard the * fuse” and its connections that no pereon 
shall be injured throngh shock or the spattering of molten 
metul; and to instantly smother апу “arcing” at the 
time of rupture, involves much thought, experimental work, 
and pecuniary outlay. | 

The name *safety-fuse" has become a household word, 
yet how few тенге the labour and money that have been 
expended to obtain efficient and safe devices for all classes of 
circuits, from supply mains having pressures of hundreds and 
even thousands of volts, to circuits bearing large or small 
currents at comparatively emall pressures! The old open 
type of fuse, that which was exposed to view without pro- 
tection of any kind, has very properly been entirely 
abandoned, hence our attention will be confiued to the 
enclosed type of fuse. 

Engineers have not yet adopted a uniform metal for 
general use, copper, zinc, tin, aluminium and several kinds 
of alloys being employed according to individual ideas of 
their fitness for particular purposes. The main obj-ct is 
to so gauge the size and shape of a fuse, whatever it be, 
that while delivering normal cnrrent to the circuit, no 
dangerous heat shall be generuted, yet when the rated fusing 
current is reached, its destruction shall be certain without 
damaging either its own cover or anything ele. 

According to an able writer on the subject, Mr. Joseph 
Sachs, fuss should have * bigh electrical conductivity, a 
low melting point, a suitable heat radiating surface, be 
inox:disable, a low specific heat or a hizb specie beat, 
according to whether the fuse is to be sensitive to load condi- 
tions or 10 require inertia,” * and various other properties; 
but as no known metal can falfil all the conditions -uggeste d, 
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other means must be employed to aid these essential func- 
tions. The temperature of a conductor in which heat is 
generated depends partly upon the cross-section and partly 
upon the extent of the radiating surface. The smaller the 
section of the conductor the less is the heat conducted away ; 
the smaller the radiating surface the more ia the radiation 
impeded. Both the. concentration of the heat and the 
hindering of the radiation produce an augmentation of 
temperature. | 

Now, for а fuse to be effective, the smallest possible mass 
consistent with afe carrying capacity for the work 
required is advisable, because it is clear that a reduced mass 
must necessarily minimise the risk of serious arcing when 
the fuse blows.” Metals of high conductivity are ther fore 
the most suituble to use in this respect, but they unfortu- 
nately bave a high melting print, 

To some extent this apparent objection is an advantage, 

inasmuch that. the molecular structure of the fuse would 
remain more uniform from the effects of a prolonged cur- 
rent, while soft metals such as pure tin and certain alloys 
would in course of time so change their structure as to alter 
the rated characteristic of the fuse. We believe tnat high 
conductivity fuses of inoxidisable metal, properly propor- 
tioned as to current-cspacity, and well flattened out to 
promote eatisfactory heat rudiation with the minimum 
cross-section, are superior to those of a lower melting point 
in their behaviour as fuses, 
. Aluminium is regarded by some engineers as a firat-class 
fuse for currents, say, from 20 to 100 amperes. When the 
point of fusion is attained by gradually increasing the current 
through а wire of aluminium. the element suddenly oxidises 
to alumina, becomes for a moment vividly incandescent, and 
then quietly drops as a white powder. An instantaneous 
rush of current greater than its carrying capacity does not 
cause violent spattering of molten metal in all directions 
like some other metals of high conductivity. Instead of 
employing one strip for large currents, two or more of the 
same rated capacity in parallel are often preferred. For 
«mall fuses ор to about 3 amperes platinoid wire of 
No. 36 S. W. G., single and in multiple, according to the 
strength of current, has been employed with good resulta. 
Soft alloy or pure tin fuses in such cases have frequently 
been found to cause trouble through early failure after 
renewal, owing to the attendant, damaging the fuse wire by 
screwing down the binding screw too hard upon it. 
Platinoid is a tough metal, and the man can, therefore, feel 
when the screw end or terminal nut presses against the wire ; 
he can also tighten up securely without fear of seriously 
injuring the fure at the point of contact. 

On important installations well known to us, aluminium 
and platinoid have been very successfully employed as above 
for several years past, and pure tin wire from 3 to 
20 amperes ; bat our opinion is that the former metal could 
be equally well employed for every case exceeding 3 
amperes. Of course, the increased expense is a factor for 
consideration ; still, greater efficiency and less risk of arcing 
are worth somethiog. Copper is, to our mind, not such a 
safe metal to use for heavy work as aluminium, and on no 
account should it be adopted for light work. 

We have seen numerous experiments conducted with wires 
of different metals. all of the same gauge and length, which 
taught us some valuable lessons. They comprised four series 
of tests :— 

1. To slowly and evenly raise the current in the separate 
wires until the first sign of redness appeared, the eyes 
having previously been made extremely sensitive to light by 
the observer looking into a duk receptacle containing the 
wire under test. This wire was in series with a 
sensitive reflecting galvanometer, and therefore as the 
current increased, the spot of light slowly traversed the 
ecsle; hence at any moment readings could be taken, and 
converted into true current values, The regulating resistance 
consisted of a disc of wood about 12 in. diameter with square 
cut concentric grooves on its upper surface. These grooves 
were made to run into each other spirally, and were 
afterwards filled with mercury. The resistance could be 
steadily varied by means of a movable conductor. Two 
operators were engaged; one, whore eyes were excluded 
from daylight, locked into a small box containing 
the tert wire; and at the same time slowly manipulated the 
movuble conductor іп the mercury, while the other operator 


closely followed up the galvanometer readings. When the 
former saw the first glow of redness on the wire he called 
out for the latter to take the scale reading. 

2. To ascertain the current which first produced visible 
redness of the wires in daylight. . 

3. To ascertain the strength of current which fused the 
wires ; and 

4. To short-circuit each wire examined, with a definite 
voltage of excessive value, and to watch the effect of the 
molten particles when the wire burst; even the distance the 
particles were thrown was measured, and their burning 
effecta noticed. The scintillations of iron were pleasant to 
look at, but exceedingly dangerous. Copper threw the 
particles several feet uway. No. 18 S. W. G. wire was used ia 
each case of sudden fu ion, and the length between the ter- 
minals was 24 in. The melted particles of copper were very 
dangerous in so far as their burning eff: cts were witnessed. 
We also remember s-veral interesting experiments that were 
made with No. 36 bare copper wire of high conductivity, 
which showed (a) that if stretched tightly between two fixed 
points, and the current gradually and smoothly raised in it, 
fusion would take place with less current than when the cold 
wire was slack ; (b) that with the tightly stretched wire an 
average current of 10 amperes was required to fuse it, while 
а current of 5 amperes at the same pressure would instantly 
break it if saddenly applied. 

The several devices recently introduced to render fnses at 
the moment of rupture free from destructive effects have 
gained well-deserved praise from the majority of envineers. 
Even the small protective boxes for low pressure installations 
have been so modified and improved of late years, that 
where previously it was possible to completely shatter the 
porcelain base and cover, which contained a fuse wire of 
only 72 mils. diameter, by causing a dead short circuit to 
occur, now, under similar conditions, such violent bur-tings 
are entirely prevented simply by adding a dividing bridge of 
porcelain to the base, throngh which the fuse wire passes 
from one connection to the other. It is, however, when we 
examine the various fuses of bigher capacity, such as Part- 
ridye's, Mordey's, Moy's, Sichs's. Ferranti's, the Hall-Fuller, 
Bates's, the General Electric, Peard, &c., that we more 
forcibly realise the vast improvements made to suit high 
and low pressure safety requirements. Some inventors 
prefer to wholly or partially surround the fuse with 
powdered substances inside a fibre or glass tube; to encluse 
tbe fuse wire in а covering of asbestos; to choke the arc, on 
the circuit being interrupted, by drawing the fuse into & 
bath of oil; to introduce a Sparklet for the joint pnr- 
poses of freezing, choking and blowing out the arc" (Vide 
ELECTRICAL Review, No. 1,284, page 40); and to curve a 
copper fuse strip over two separated blocks of insulating, 
material, between which а non-metallic screen is caused by а 
spring to press against the centre and rarrowed part of the 
curved strip, so that when the fuse “ blows,” the sereen 
immediately shoots up between the ends and stops all risk 
of an arc forming. | : 

The. last idea reminds us of the old Cockburn fuse, 
which had a pellet of lead hung on the fuse wire midway 
between its extremities. This method, however, would not 
suit the present-day applications of electrical engineering. 
Mr. Partridge used tubular fuses on high pressure systems 
before he designed his ingenious ** Sparklet ’’ fuse, but we do 
not know whether anyone has ever tried the effect of filling 
tubular fuses with an insulating substance which will either 
chemically or mechanically prevent arcing, or other 
dangerous effects, when the fuse breaks. We shall be glad 
to hear if any attempts bave b en made in this direction, or 
to learn the result of any experiments that may be con 
ducted. 

Apart from the actual fuse and its arc-damping environ- 


ment, much care has been exercised to safely enclose all 


connections, and thus to prevent persons fiom being injured 
through shock by contact with high-pressure parts of the 
circuit, or from an accidental short circuit taking place 
while a fuse is being renewed. We hold that there should 
not be the slightest chance of the fuse on each main being 
exposed simultaneously while the circuit is alive. When 
one box is open for attention, the other box ought to be 
absolutely closed by an automatic interlocking arrangement, 
or the boxes should be so far apart that a man osunnct easily 
get a shovk or produce a short circuit. Tuese important 
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points have been well thought out in some designs which 
have come under our notice. As regards the pros and cons 
of „ filling materials" surrounding the encased fuse, and 


their characteristic properties for the purpose, we must, for 


the present, leave them alone. 


THE USE OF INDEPENDENT CRANE СОМ. 


VEYORS FOR COAL SUPPLY IN CENTRAL 
STATIONS. 


By E. KILBURN SCOTT, M.LE.E., A.M.I.C.E. 


UNT recently it has not been considered necessary to equip 
electricity stations with coa] and ash conveyors, and the con- 
sequence is that most of the stations in this country are 
without these very useful appliances. As more and more 
extension plant is laid down, the want of some convenient 
means of dealing with the fuel supply begins to make iteelf 
felt. Unfortunately, buildings which are already erected do 
not, a8 & rule, lend themselves to the installation of & com- 
plete conveyor plant with overhead hoppers for coal storage 
and an underground chamber for removal of ashes on the 
continuous hopper or bucket system, or the screw conveyor 
working in а trough. For a small station, also, the question 
of expense is important, and it may not pay to lay down an 
elaborate plant. For such cases the writer is of opinion 
that there is a future for the small independent crane con- 
veyor, such as has been used for carrying luggage about 
railway stations at Manchester, York, &c. The crane 


conveyor is actuated by an operator who rides with it, 


and it runs on overhead steel girders or rails. Con- 
eequently it may be taken in and out, round curves of 
comparatively small radius, and into out-of-the-way corners 
which could not be served by the ordinary continuous con- 
veyors, because the latter must always work in a straight line. 

The crane conveyor simply consists of а small locomotive 
and crane combined, the motor of which is supplied with 
current from the girder rails on which it rune, or else from a 
pair of trolley wires fixed between the upper and lower flanges 
of the rolled steel joist, on the lower flanges of which it is 
supported, 

A plant of the two-rail type has been in operation at the 
Brompton electricity works for some considerable time with 
great success. The Maidstone electricity station has also 
adopted this system. At the Brompton station the crane 
conveyor will lift a gross load of 16 cwt. ata speed of 26 ft. 
per minute, and will convey it at a speed of 700 ft. per 
minute. The electric motor is of the Mather & Platt steel- 
clad type, arranged to take current at two voltages. At 
the lower pressure the motor gives 3 B.H.P. at 1,200 revolu- 
tions per minute, and at the higher pressure 14 B. H. . at 
1,800 revolutions per minute. The alteration from hoisting 
to travelling is effected by means of a mechanical friction 
clutch worked by a lever by the operator. The rails are 
bulb-headed flanged rails, insulated from the hanging bracket, 
and the wheels of the crane conveyor are carefully insulated 
from the main body of the apparatus. 

A great advantage of this electric conveyor crane is that 
it may be utilised for carrying other things besides coal; 
thus, for example, a deviation may be made into the engine 
house, and repair parts or extension plant may be quickly 
taken in and out. It can also be utilised for delivering oil 
and other stores, whereas the continuous running conveyor 
must be used for coal and nothing else. 

One very important advantage which the independent 
electric crane conveyor bas over the continuous running con- 
veyor lies in the fact that wherever it may be delivering 
coal the whole of the continuous conveyor must run, and 
" consequently its all-day efficiency is very low. Now, with 
the independent crane conveyor electric energy is only 
used when it is actually doing work, and then only in pro- 
portion to the distance travelled ; thus, when delivering coal 
to the nearest boiler the energy required is a small fraction 
of that necessary to deliver to the boiler furthest away from 
the canal or other source of supply. 

Another point favourable to the independent crane con- 
veyor is that if the load is always in one direction the I 
sectioun, or girder rails, may be laid with an inclination in 
that direction, so that the actual current required when the 


conveyor is travelling loaded is only sufficient to overcome 
friction. It may be mentioned that the maximum current 
is used when making a direct lift; thus, when raising 
15 cwt. at a speed of 26 ft. a minute, the current taken at 
starting is 40 amperes at 100 volts, but this quickly 
decreases as the hoisting proceeds. 

Regarding the size of such an independent crane conveyor, 
it may be mentioned that to lift 15 cwts. at 26 ft. a minute, 
and travel with it at 700 ft. per minute or 8 miles an hour, 
the apparatus as made by Messrs. Mather & Platt measures 
4 ft. long by 21 in. wide and 4 ft. 6 in. deep. The total 
weight when loaded is 30 cwt., thus :— 


Conveyor vie ca? s E 13 cwt. 
Bar aud hook ie ae iai Lg 
Operator 7 бе " m" l 3i 
Load  .. "s P S své 15 , 
30 cwt. 


Such а conveyor costs £195, and the price per foot run 
of I-joist, with hangers and supporta, is from 58. to 78. 6d. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN ITALY. 


(Continued from page 651.) 


[ERRATA.—On p. 624, со]. 2, line 1, for “ Sinati read 
“ Linati." | 

On рр. 650 and 651, in the account of the ceremony at 
the tomb, for Cav. Linati, Mayor of Como,” read Cav. 
Franchi, Mayor of Camnago-Volta.” We greatly regret that 
this error occurred. ] 


AT 8 a.m. on Monday, April 6th, the Electrical Engineers 
left Como for Milan. On their arrival at the Central Station, 
Milan, they immediately boarded an electric train which was 
in waiting, consisting of one motor-car and three trailers, 
and started soon after 9 a.m. to traverse the whole length of 
the Milan—Varese line which is at present electrically 
operated. А description of this railway, the power 
station, &c., appears elsewhere in this issue, from which it 
will be seen that the system of working is practically the 
same as is already in operation on several short railways in 
this country, and is now being applied to longer stretches of 
line. The railway, therefore, unlike the Valtellina line, bad 
not the charm of novelty, but nevertheless it was inspected 
with keen interest and appreciation, The high speeds 
attained, combined with the smoothness of the motion, were 
noteworthy. To us there is an air of comme il faut about 
an electrically-operated railway system which is lacking from 
а line operated by steam, or rather, in the first instance, by 
flue gases, which are very well at a power station, but do 
not tend to cleanliness and comfort when distributed over 
the passengers. The steam-hauled train appears to be crude 
and primitive in comparison. 

The first notable event on the journey was our arrival at 
Porto Ceresio, where the visitors disembarked for the purpose 
of admiring (and, of course, photograpbing) Lake Lugano. 
The beauty of the view was unexcelled ; the azure waters of 
the lake, dividing to right and left of a steep conical head- 
land, at the foot of which nestled the village of Morcate, 
formed a picture in the morning sunshine that alone amply 
repaid the journey. 

Re-embarking, the party returned as far as the first 
station, Bisuschio, where they inspected the sub-station. 
Here there is a large battery, working in conjunction with 
an automatically-regulated booster of the Thury type; the 
booster is provided with an automatic attachment to cut it 
out in case of an accident to the rotary whereby current 
would come back from the line, tending to run the booster 
up to an excessive speed. 

After this the visitors were conveyed by train to Varese, 
and were driven in carriages to the Grand Hotel in the 
suburbs, where an excellent lunch was provided by the 
Mediterranean Railway Co. and the Compagnie Thomson- 
Houston de la Mediterranée. There were present with the 
party Signor Kossuth, vice-president of the Mediterranean 
Railway Co, Cavalieri Mandolini and Tremontani, aud 
many other engineers associated with the management, as 
well as Mr. Garfield, consulting engineer to the Thomson- 
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Houston Co., and Signor Ciarlo, engineer of the latter 
company. Signor Kossuth, who is the son of the famous 
Hungarian, addressed the assembly in English in the most 
cordial terms; a member of the Thomson-Houston Co. also 
spoke, and the President, Mr. R. Kaye Gray, made an 
appropriate reply. 

Colonel Orompton proposed the health of our hoste, and 
eulogised their hospitality, while he emphasised the import- 
ance of the lessons to be learnt from the railway by British 
railway managers Signor Kossuth, whose name was 
coupled with the toast, praised England as the mother of 
constitutional freedom, and Mr. Raworth afterwards toasted 
the Mediterranean Thomson-Houston Co. 

The party then got under weigh again, and returned by 
train to Gallarate, From this point they were conveyed in 
carriages to Tornavento, a drive of about 9 miles; as there 
were nearly 200 members, including the Italian visitors, the 
procession of vehicles was protracted, if not imposing. The 
power station is situated on the River Ticino, and much 
speculation was aroused as to the reasons for building it so 
far from the railway, seeing that it is eqnipped with steam 
plant. An industrial canal, at present empty, passes close 
by the works; this was generally taken for a power aque- 
duct, and supposed to be intended for the projected hydro- 
electric power station. The generating plant is of the most 
modern type, supplied by the Mediterranean Thomson- 
Houston Co. and Messrs. Franco Tosi. А noticeable 
feature was that the engines were of the tandem compound 
type, with only one crank; two sets were at work at the 
time of our visit, and, as it happened, the cranks were in 
synchronism ; we were assured, however, that this was 
merely a coincidence, and that the generators ran well in 
parallel when this condition was not observed. 

The main switchboard is mounted on a high gallery, and 
is of the usual standard G.E. type, with ammeters and volt- 
meters of a very neat and compact pattern. The trans- 
mission lines are, of course, overhead, and the power is 
generated at 13,000 volts without transforming up. It was, 
indeed, noteworthy that in no case was the latter evolution 
adopted, though at Morbegno the pressure was no less than 
20,000 volts ; this fact speaks highly for the standard of 
insulation and reliability that has been attained, and for the 
advantages of the stationary armature. | 

Having completed their inspection of the power station, 
the visitors returned as they came to Gallarate, and there 
entrained for Milan. 

Much disappointment was expressed on account of the 
party being widely dispersed at the different hotels in Milan; 
this, however, was unavoidable, owing to some under- 
standing between the respective hotel managers, and, indeed, 
it was not to be expected that, at such a busy season, large 
parties could be accommodated at individual hotels for a few 
days only. 

On Tuesday the 7th inst., the programme provided for a 
visit to Signor Gavuzzi's silk works, at Merate, and the 
Paderno power station, which has become familiar to 
English readers. 

As the silk manufacture is one of the most important 
industries of Lombardy, the first visit possessed a special 
interest of its own. The firm employs about 500 work- 
people, and there are installed over 300 looms, &c., each of 
which is driven by a small three-phase motor of about } Н.Р. 
It appears that polyphase motors are quite suitable for this 
class of work, because the load is practically constant, and 
the power factor, if not high, is at a maximum. For other 
kinds of work, where the load is variable, direct-current 
motors are preferred, mainly on account of the power 
factor. 

Various forms of gearing were in use—belt, spur and 
chain. The favourite appeared to be a short leather belt, 
which is readily adjusted, elastic, simple and inexpen- 
sive. On account of the delicacy of the material dealt 
with, it has been found necessary to adopt an elastic 
connection to prevent breakage of the threads when 
starting; this takes the shape of a spring suspension, 
the motor being hinged at one side, and supported 
by & spring on the other. We noticed, however, that in 
many cases the springs of belt-driven motors were out of use, 
pert of the weight of the motor resting on the belt ; doubt- 
less the slip and elasticity of the belt are found to suffice 
in these instances. The advantages of the individual drive, 


such as freedom from long belts and shafting, with their 
attendant evils—oil, dirt, and danger, the avoidance 
of waste of power when part of the plant is at rest, the ease 
of control, &c., need not here be dwelt upon. It is open to 
question, however, whether it is generally advisable to carry 
out the principle of sub-division in its entirety when the 
individual motors must be of such small sizes, if only on the 
score of inefficiency. The group system, as a matter of fact, 
is used to some extent at this mill, small winders, &c., being 
driven from shafting. 

The generating plant consists of two machines by Messrs. 
Gadda & Co., and one by Messrs. Brown, Boveri & Co., the 
latter driven direct by a compound Tosi engine. Part of 
the power is derived from the Paderno electricity works. 
The employés at this mill work rather long hours, from 6.10 
to 18.45, according to the Italian reckoning—i.e., 6.45 
p.m.—making a net total of 11 hours per day. Children 
between 10 and 12 years old work eight hours. Needless 
to say, the mill is beautifully clean throughout, and is 
well lighted, while the roof is specially constructed to pre- 
vent dirt or moisture from falling on the materials in course 
of manufacture. | | 

Leaving the silk works, the visitors were conducted to an 
open-air luncheon at Merate, provided by the Socieià 
Generale Italiana Edison di Elettricità. Here there were 
several informal speeches, which we have not recorded ; we 
may, however, note that Mr. C. A. Baker, speaking in 
Italian, referred to the time when he was associated with 
the Italian Edison Co., in 1887; the Santa Radegonda 


power station was then the largest in Europe, and by its 
regular operation inspired the inhabitants of Milan with 


well-founded confidence in electric light and power. 
Due credit should be assigned to the company for its 
courage and enterprise at a time when electric lighting was 
still in the early stages of its development. The Edison 
system was introduced into Milan by the company, with 
underground mains, in 1881, long before any important 
undertaking of the kind had been started in London. 

After lunch a drive of a few miles brought the party to 
the head works of the Paderno power canal, which rans for 
some distance alongside a canal designed by Leonardo da 
Vinci. Here a number of workmen were employed in 
carrying out extensive alterations, with a view to raising 
the level of the weir by about 1 metre, for the purpose of 
increasing the available power. The foundations of the work 
having proved untrustworthy, they were being strengthened 
from below the surface with the aid of compressed air. 

From this point the visitors enjoyed a delightful walk 
along the valley of the Adda, to the power station. The 
latter is now completely filled with plant, there bei: g seven 
1,500-Kw. generators built by Messrs. Brown. Boveri & Co., and 
driven by Messrs. Riva Monneret & Co.'8 turbines. The 
head of water is 30 metres, and the canal is 14 miles in 
length, largely in tunnels. The generators work at 14 000 
volts, 42 cycles per second, and гор st a speed of 180 
revolutions per minute. The load on the station is very 
heavy and constant, practically the whole of the available 
power being utilised. 

The armatures of the generators are stationary, but are 
carried on arms so that they can be rotated for inspection 
and repair; they can be divided on the normal horizontal 
plane without removing any of the coils. Some of the 
magnet wheels are driven through flexible couplings. There 
are two main switchboards, one for the geuerators, the other 
for the outgoing feeders ; these are of the usual frame con- 
struction. "The high-pressure switches are of the oil-break 
type, fixed overhead, and are so arranged that the oil vessel 
can belowered away from the switch by means of screws and 
hand-wheels, exposing the metal parte. The main fuses are 
enclosed in compartments divided up with marble panels ; 
as the fuses are apt to be blown to pieces, asbestos screens are 
suspended before them to prevent injury to  passers-by. 
The bus-bars are divided into sections with fuses and 
couplings, and each alternator is provided with a large two- 
way switch, consisting of three sets of fixed contacts and a 
set of movable bridge-pieces pivoted in the middle—the 
whole looking like a set of fuses rather than a switch. The 
installation of lightning arresters in an upper room excited 
much interest; the Wurts system is used for the most 
part, and one or two other systems are on trial. 

(To be continued.) 
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REVIEW. 


The Law relating lo Electric Inghting, Traction апа Power. 
By Јонх Ѕнгвехѕ WIL, K C., Joiat-Author of Michael 
and Will on the Law relating to Gas and Water." Third 
Edition. 1903. J.ondon: Butterworth & Co. 25s. 


Mr. Shiress Will’s work on the law of electric lighting 
has been before the public since 1898, and has in the inter- 
vening years passed through two editions. "This fact is in 
itself valuable testimony to the merit and usefulness of the 
book, and on the present occasion, when a third edition is 
put before us, it would under ordinary circumstances be 
sufficient to chronicle the fact and to indicate any improve- 
ment on the earlier editions. But more than that is re- 
quired now, for this volume is much more than a revised 
edition of the earlier work; it is to & large extent an 
entirely new work, dealing with the law on branches of 
applied electricity which were not touched upon in the book 
in its earlier form. Before we turn to these new portions, 
же may glance rapidly over the revised version of the original 
contents of the book. | 

The volume is now divided into three parts, of which 
Parte I. and 1I. deal with legislation and regulations relating 
to electric lighting. Part I. gives a general discussion of the 
legi-lation on the subject, and those who are familiar with 
the last edition will be interested to notice how much new 
matter has been introduced into this part of the volume, by 
references to Private Acts and Provisional Orders passed 
since that edition appeared (1900). 
also many examples of special clauses inserted in various Acts 
and Orders, as e.g., a clause in Private Acts of local 
authorities preventing these bodies from paying a deficit on 
their electrical undertaking out of the rates (see Bermondsey, 
Stoke Newington and Woolwich Provisional Orders, 1902, 
confirmed by 2 Edw. VII., c. 207). 
duction is of great interest as well as of great value, and 
contains а vast fund of information in a readily accessible 
form. In Part II. we have all the Electric Lighting 
Acts set out, with copious notes appended as in the earlier 
editions, but we have in addition a new section devoted 
specially to the County of London. In this section the 
author discusses the points in which a County of London 
Provisional Order differs from other orders, and points out — 
but does not discuss —the instances in London of competi- 
tion and overlapping in the supply of electric lighting. 
The London Overhead Wires Act of 1891, and the bye-laws 
made thereunder, are also set out here, and also the 
London County Council Regulations for the prevention of 
fires in theatres and public buildings. Taken together, 
Parts I. and IL, in their present form, not only maintain 
the high reputation of the book, but are likely to add to it 
consid-rably. The author has evidently followed closely the 
proceedings of Parliamentary Committees and of the Board 
of Trade, and has gathered together a very complete record 
of recent progress The change made in the Board of Trade 
regulations two years ago as to chunge of voltage of supply 
is now incorporated in the text. 

Part ПІ. ів new. It will be noticed that the title of the 
work is aliered in this edition, as traction and power are 
row iutroduced. This, of course, widens considerably the 
acope of the work, and Part III. is added to deal with the 
new matter. It is divided into four sections. The first is 
entitled * Leakage and Electrolysis,” and gives the history 
of the question of liability for electrolytic damage since that 
question first arose in 1893 in National Telephone Co. v. 
Baker. Those who followed the discussions on this ques- 
tion before the Parliamentary Committees during the last 
two sessions will be glad to find in these pages a full account 
of the result of all such discussions. It may be that in 
course of time, when our experience is greater, Parliament 
miy adopt a definite attitude towards this question of 
liability for damage by electrolysis, but up to the present 
time different Committees have acted differently, and in con- 
sequence the law on the subject is different in different 
communities, Mr. Will's chapter might seem a strange 
medley of contradictions to & person who had not followed 
the recent history of the subject, but it is, in fact, a very 
true representation of the present law. In later years we 
shall, no doubt, find order arising out of chaos, but at present 
he position of affairs can only be explained by setting out 


The author has given 


This general intro- | 


what has been done in each individual case, and this is the 
plan adopted by the author. 

The second section deals with tramways and light rail- 
ways. The author has not attempted here to go into the 
subject in full detail, so that we do not find the Tramways 
Act, 1870, or the Light Railways Act, 1896, set out in the 
text, or their effect diecussed. It may be questioned, there- 
fore, whether the book can be said to give “the law” of 
electric traction, as stated im the title, but it certainly gives 
some useful information on that subject, mostly in the form 
of copies of the most recent regulations made by the Board 
of Trade for tramways and light railways worked on the 
trolley, conduit, or surface-contact system. We should 
have been glad if the author had gone into the question. 
of electric tramways as completely as be has done in 
the case of electric lighting, examining private Acts for 
special clauses forming prec:dents for future action. For 
instance, the Aberdeen and Dundee clauses, adopted later in 
the Rochdale Act. of 1900, which are analogous to the 
clauses we have referred to above in the Bermondsey and 
other provisional orders for lighting, are of great importance 
in connection with municipal trading in tramways, and 
deserve to be mentioned. We recognise, h. wever, that to 
deal with the subject of traction fully would practically 
require another volume, and Mr. Shiress Will may not have 
felt inclined to inorease his work to such an extent. 

Two chapters still remain to be considered. One deals 
with the Tubes and other electric railways authorised by 
Parliament, and is really a useful précis of the proceedings 
in Committee during recent years. It sets ont all the 
various companies with statutory authority, discusses the 
powers usually conferred by Tube Railway Acts, and gives 
the Board of Trade Regulations. The final chapter gives a 
short discussion of all the Power Acts which have passed 
Parliament, showing the general natare of the schemes and 
indicating resemblances and contrasts in the powers granted 
in different Acta. 

If we cannot say that Part III. gives a full discussion of 
the law of electric traction and power, it certainly makes an 
interesting and instructive addition to the work, and will be 
found very useful by all who are concerned in schemes for 
electric railways or power distribution. It is quite clear 
that our laws dealing with the applications of electricity are 
as yet in a transition stage. Precedents are being formed— 
in some cases, we fear, more by chance than good guidunce— 
and in years to come definite rules may be evolved and 
finally formulated in new public statutes ; but at present a 
glance at Mr. Will’s volume is sufficient to show that there 
is a great want of definiteress in the practice of Parliament 
on electric tramway, railway and power Bills. A close study 
of what has been done in individual cases, is the best means 
of obtaining guidance for the fnture, and Part IIT. of the 
present; volume enables the reader readily to obtain this infor- 
mation. As to Parts I. and 1I.—4he revired version of the 
old book—we have already indicated that they are in every 
way excellent. The cases bearing on the law of electricity 
supply have all been carefully considered, and the volume is 
thoroughly up-to-date, as it contains a notice of the very 
recent decision of the Court of Appeal in the Finchley Case. 
A recommendation of the book is scarcely necessary at this 
date, but we may say that the new edition appears to us to 
be in every way an improvement on the earlier editions, and 
to constitute a work highly creditable to the author, and very 
useful to the public. 


CORRESPONDENCE. 


The“ Laws of Magnetism.” 


The Electrical World, New York, has published my theory 
of magnetism in No. 25 of December 20th last year. Inthe 
meantime I have finished the whole work, and I am now 
able to give the following brief aud chief laws” :— 

1. Iron as a shell or siding of an eléctro-magnet outaide 
the solenoid does not become polarity, but is only a protec- 
tion. 

2. Long arms or shoes at the free ends of magnets 
are not so-called poles, but concentrate the power between 
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them; the poles are existing only at the ends of the 
solenoid. 

8. Iron near a magnet (outward of a solenoid) does not 
become a magnet, it is only an oba“ le or a resistance to 
the magnetic force which is directed to the poles, 

4. The magne’ ism is only an electrical force, but no special 
ч magnetic force. 

5. The magnetic phenomenons insist on electrical pres- 
sure, 

6. The electric and so-called magnetic plienomenons are 
following the ordinary and well. known mechanical laws; there 
are DO special laws, no attractions or special so-called un- 
known phenomenons. 

7. In a magnetic field there is not both pressure and 
attraction, but only electric pressure. 

8. The force of magnetism of steel is existing only in the 
surface of the material; it is a skin effect. 

9. The magnetic forces or waves can be derivated, dis- 
persed, or refracted, as the electrical or the light. waves, all 
three have the same motive source; the motion of the ether. 
_ Everybody can prove these points by experiments; * there 
в по more theory, but only facts and reality, but the old 
teaching was a phantom. 


Charlottenburg, Germany, 
April 15th, 1908. 


[Quite so. We may add that the earth is flat, and sur- 
rounded by water; the sun goes round the earth, and the 
moon is made of green cheese.—Eps, Erec. REV.] 


Joh. Zacharias. 


J) d E án Es le eee Se ДЕШИН СТИ 


Wauton Waste. 


In your leaderette this week on the waste of “ fine slack,” 
there sems to be an inference that this slack can only be 
ased satisfactorily by means of forced draught appliances, 
bat I should like to point out the enormous field for the use 
of fine slack in connection with mechanical stokers of the 
chain-grate type. In the station with which I am connected 
we are barning the cheapest slack we can buy, on chain- 
grate stekerg, This combination gives every satisfaction ; 
our coal figures are low, from 6 lbs. to 7 lbs. of slack per 
unit generated. The slack is well watered and “ caked " 
before being put into the hoppers, and burns well, leaving 
practically no clinker and very little ash. We have no smoke 
tronble. The only sad part of the business is, that we have 
to pay something like half-a-guinea a ton for fuel which, on 
your own figures, is sold at the pit mouth for 6d. Into 
whose pockets does the odd 10s. go ? 

‚Опе hears a good deal from time to time against mecha- 
nical stokers, bat I think it is mostly from people who have 
failed to learn the trick of working them and given them up 
in disgust, There is only one proper way of working chain- 
grate stokers, and, unless they are во work; d. no fireman, 
hosever ekilful with ordinary furpaces, can keep his sten m. 
Worked properly, they will burn in a highly efficient 
manner, what many people, going over the station and 
looking into the bunkers, call “dirt.” I enclose my card 
and remain. 

Slack. 

April 18th, 1903. 


On Coherence. 


Ihave read “ О, D. L.’s” remarks in your last issue on 
my letter ** On Coherence,” with interest, and I must say, 
though not agreeing with his theory, that it is one which 
certainly merits attention. The tests he mentions in the 
first part of bis letter on a coherer with a movable plunger 
do not at all, I think, meet the case, as “ О, D. L." will 
probably see on reflection; let me explain, now, why it is 
that in his experiment, Case 2, the resistance of the filings 
боз not decrense as much as in Care 1. The explanation 
8 very simple; in Case 2 the filings, not being under any 
Magnetic influence, dre all in a bizgldy-piggledy order, i. e., 
they are pointing in every direction; now, it 18 not evident 
that in this case a much greater amount of compression 
Would be required to bring the fiungs together to the same 
1111 ..,. ee > 
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extent, so as to make as good a contact with each other, 
than if they were all in order, «nd on to one ancther, point- 
ing parallel to the tube of the coherer. I have every reason 
to believe that if the filings could be held in the same рові- 
tion as they would occupy if in a magnetic field having lines 
parallel to the tube. and assuming that they did not increase 
in length under the magnetic influence, then by com- 
pressing the plunger ав in Care 2, the утууут! part of the 
space occupied by the filings, the resistance would decrease 
to at least the same amount as it would in Case 1. I do not 
want to take up too much of your valuable space. but let me 
explain that according to my magnetic theory, 1 believe that 
the magnetic lines or waves radiated from the transmitting 
antenna travel in a direction, and maintain a fixed position, 
parallel to the vertical planes of the antenna; from this it 
will be seen that if the transmitting and receiving antennæ 
are not parallel to one another, the magnetic wave from 
the transmitting antenna cannot strike or cut the whole of 
the receiving antenna, with the result, of course, that the 
cohering effect of the magnetic wave at the receiver is 
greatly lessened; this explains why it is that to obtain the 
best results the two antenna should be parallel. I um also 
inclined to the belief the magnetic wave does not induce 
а current'in the receiving antenna, but rather that the 


magnetic wave itself is distorted and caught ав it were by 


the antenna ; it is on this proposition that is based my theory, 
that the magnetic field surrounding the coherer on the impact 
of a magnetic wave always has lines parallel to the tube of the 
coherer. According to this theory, the explanation of the fact 
that the magnetic waves can travel further over sea than 
over land, is due to the cause that on land many large 
metal surfaces, such as house roofs, metal or iron towers or 
bridges, or even large deposits of metal or other ores in the 
ground, £c., are interposed in the path of the wave, all 
these metal obstructions tend to distort and weaken the 


magnetic effect. 
W. P. В. 


Municipal Loans. 


I thank you for your remarks on my letter in your last 
issue, but I must confess that [ do not altogether agree with 
them. 

In the first place, Ido not say that all the renewals would 
take place exactly at the end of 25 or 30 years: what I 
pointed out was that if it were necessary to renew the plant 
at the end of that time,” you ought to be in a financial 
position to do во, and this you bave shown me can be done 
without а 3 per cent. depreciation fund. 

In a few municipal electric lighting orders which I have 
gone into, the only form of fund that I can find that the 
undertakers have power to set aside out of revenue, is the 
reserve fund, which fund can at no time exceed 10 per cent. 
of the original loan: there is no mention of any depreciation 
fund. How, then, can one set aside 3 per cent. annually for 
depreciation if one has no power to do s0? If you started 
to set aside 8 per cent. annually from the commencement of 
the under taking, you would soon come to the 10 per cent. 
limit, as, according to your own showing, accumulators 
which are rated as one of the most perishuble parts of the 
plant are estimated to have a life of at least 10 years. 
Accumulators, as well as the rest of the plant, must be kept 
in perfect running order and repair, year by year, out of the 
current revenue for the year, the reserve fund, and if these 
together do not make up the necessary amount, it i8 necessary 


to come on the rates. 


You ask How can a sound business be built up on the 
basis of a fresh start, with fresh capital every 25 or 30 years? 
I do not see where a fresh start would come in, as no one 
would consider that an undertaking was making a fresh 
Btart, that had already built up a large business in the way 
of consumers connected. The goodwill of a concern in these 
days of keen competition should be certainly of great value 
to the undertaking ; further, do I understand you to mean 
that uuless an undertaking in 25 years reduces its capital by 
a siuking fund to nothivg, and also, provides what is 
practically fresh capital to take its place by means of a 
3 per cent. depreciation fund, us well as keeping the plant in 
good order aud repair out of revenue and the re:erve fund, 
that it is impossible to build up a sound business? 
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As to the contention of there being a valuable asset 
remaining when the loans for the plant are paid off, being a 
fallacy, I entirely disagree with you. If, after all, short- 
lived plant has been kept in perfect running order, and 
renewed, if necessary, out of current revenue, the reserve 
fund or the rates, as it must be, surely you would not suggest 
that the plant, whose estimated life is longer than the period 
for which the loan is granted, such as buildings, mains, &c., 
will “ suddenly collapse and cease to exist as soon as the 
last instalment of the loan is paid off! I cannot see 
where the fallacy you mention comes in; but if, as you 
state, there is such a fallacy, I should be most grateful for 
your esteemed enlightenment on this most important 
subject. | 

David Smith. 

London, Apri! 20/A, 1908. 


[Our correspondent takes the view that when plant has 
been paid for by the operation of the sinking fund, and is 
ulso in need of renewal, it is sound policy to raise a new 
loan to replace the old plant. Under these conditions the 
municipality is for ever saddled with a debt which must 
increase as the capacity of the plant increases. This is а 
condition which we cannot regard as financially sound. 

As for the ways and means of providing a depreciation 
fund, surely Mr. Smith credits municipal accountants with 
less ability than they deserve, having regard to the ingenuity 
which they display in framing their accounts. Firat, will 
our correspondent favour us with a list of authorities which 
have reached the 10 per cent. limit of reserve? We doubt 
whether there is one instance. Secondly, we may point out 
that there is no limit that we know of to the annual pay- 
ments to the sinking fund; and if, instead of paying 3 per 
cent. to the sinking fund and a like amount to reserve, the 
sinking fund instalments are raised to 6 per cent. (after the 
10 per cent, limit of reserve has been attained), the difficulty 
disappears. The loan will be paid off in half the time, and 
the payments can then be applied to renewals (which will be 
песев-агу by then) as they accrue. 

Referring to Mr. Smith's fourth paragraph, we do not 
mean what he there states, Our porition is this—that when 
the loan is extinguished, the undertaking ought to possess 
plant that is up-to-date at that moment, and in good order. 
We attach no value to obsolete plant, no matter how well it 
has been maintained. As for the buildings, their value is 
small compared with the whole capital outlay. Mr. Smith 
might save himself the trouble of telling us what we do not 
suggest, as we know it. The fallacy that we have pointed 
out ad nauseam is that 30-year old plant is as good as new. 
—Ерѕ. ELEC. REv. ] 


THE ENGINEER AS FINANCIER. 


A LENGTHY and interesting article appears in Cassier’s Magazine on 
the above subject from the pen of Dr. Robert H. Thurston, from 
which we made the following abstract. 

The engineer’s problem, in its most general form, is ultimately 
always a financial one, and may be concisely stated thus: To pro- 
vide for a prescribed result, in construction or production, in such a 
manner as to make the investment one of maximum return. It is 
always maximum financial result at minimum cost which is sought, 
and this is really the engineer's final problem in every case, how- 
ever great or small the work. 

The whole business of the engineer, broadly described, is the 
transfer and transformation of energies in such manner as to most 
etfectively contribute to the wealth of the world in permanent and 
intrinsically valuable forms. He applies energy derived from a 
prime mover to the production of iron or steel, cotton or woollen 
cloths, and the product then represents stored energy in an amount 
which is always measurable in terms of money, as was the energy 
which produced it, either through transformation, asout of heat, or 
by transfer, as from a waterfall. 

As there is a mechanical equivalent" of heat and a "thermal 
equivalent of dynamic energy, an electro-chemical and a thermo- 
electric quantivalence, so there is, always and at all places, a pre- 
cise equivalence of values between the financial representative of 
energy and the physical, and the price of a horse-power-hour is the 
measure of tais quantivalence in money. 

Money is not only the mechanism of exchange, but it is an 
element in that mechanism through the fundamental fact that, like 
fuel, like compressed air, like falling water, or like the chemical 
arra: gement of the storage battery and its elements, it is a true 
potential energy storage system, ite unit of energy capable of being 
exchanged, on definite terms, at any stated time and place, for any 


other actual energy or any stored or potential energy. It is to be 
reckoned in the engineer's processes as energy, and to be collected, 
stored, transferred, transformed, exchanged, precisely as other 
energies or representatives of energy, always with a view to gain 
by each step, each contributing more or less directly to the trans- 
formation of Nature's energies into permanent wealth, while, at the 
same time, contributing, in the process, to the pleasure, happiness, 
and comfort of mankind. 

The engineer is furnished with a certain amount of energy, 
actual or potential, in money or in credit, and is expected to utilise 
that potential energy in the production of machinery, apparatus, 
structures, or of systems of production, &c, and always in such 
manner that those who provide the initial store may secure a toll 
in financial energy from every transaction in which they are enabled 
by the engineer to take part. 

It may thus be said that the problem of tbe engineer is the trans- 
formation and transfer of energies in such manner as to secure, 
ultimately, the conversion of the potential energy stored by Nature 
in the materials of commerce and engineering into potential energy 
in the form of manufactured products. 

This problem takes this form: — Required, the production of a 
specified article, in a stated quantity, at minimum cost in capital 
invested in the machine and in operative expenses, including in- . 
terest, insurance, maintenance, repair, and replacement. In common 
parlance, it is required to invent, design, construct, and operate a 
machine in such manner that it shall produce, in the demanded 
amount, a certain product, and at a profit to the purchaser and user 
of the apparatus. 

If his machine cannot produce a profitable excess of stores of 
energy, he and his machine are alike failures; if he cannot secure a 
larger profit by his new oonstruction than is usual with the old, he 
and his machine are, at least, not successes. The successful solu- 
tion of the problem means a real and substantial advance upon cur- 
rent practice and a considerable increase of profits by the adoption 
of the new machine. 

The two problems of maximum commercial or financial efficiency 
are liable to be confounded, and sometimes appear to be identical ; 
but they are actually distinct, and their solutions are, in some in- 
stances, as distinctly different, and occasionally are very greatly 
different. 

The designer's problem is enunciated thus:— 

Given, the magnitude of the product to be provided for, in the 
unit of time, as the hour, the machine cycle, or per annum. 
Required, such a construction as will furnish that quantity and 
quality of product at minimum total current expense. 

The owner's problem is the following:— | 

Given, the magnitude, the phyaical and financia] and commercial 
conditions affecting the operations of a certain machine already 
working. Required, the quantity of the product to be demanded, 
where that quartity may vary, such that the return may have maxi- 
mum value and give maximum profit. | 

With the crude apparatus of the earlier stages of uneconomical 
and incomplete industrial systems, tbere usually exist great oppor- 
tunities for improvement by refinement of the apparatus and by 
systematising the industry at, often necessarily, increased cost in 
the form of invested capital. 

Later, the possibility of further improvement lessens, and the 
costs to secure any given gain increase, until it ultimately becomes 
a fact that more must be paid for a given gain than it is worth, and 
the net outgo on the improved apparatus or system becomes, 
interest and sinking fund included, more than that on a leas per- 
fected machine or system. What may be called a golden mean 
is thus always found at that stage at which the cost of additional 
economies will exceed the necessary cost of securing them, and 
where the result is loss rather than gain. The resultant of the two 
tendencies takes a direction which thus tends towards the unprofit- 
able, and a limit may thus always be expected to be found, beyond 
which further refinement is financially undesirable. | 

In the сазе of lubrication, the flooding of a journal with oil 
which is allowed to go to waste may reduce the wasted power to a 
minimum ; but the cost of the oil in excess of that of wisely liberal 
in profitable supply may prove, on the whole, productive of a net 
ова. 

The maximum returns оп the unit of capital are frequently the 
result of a great number of widely differing and often conflicting 
conditions, and the insurance of the highest result, in such instances, 
evidently presupposes wisdom, judgment, experience, and special 
talent in exceptional degree. 

Because of this complexity of conditions in the common case of 
the operation of any great business enterprise and the constant flux 
and reflux of external, and often controlling, commercial condi- 
tions, it is very generally true that the most brilliant genius or the 
most learned expert may sometimes be quite at fault in the presence 
of the practical questions constantly arising, on the correct response 
to which success depends, and on the erroneous answer to which 
follows failure. It is wisdom and experience, rather than genius 
and learning, which here lead to safe and fruitful methods and 
ensure the maximum returns. 

It is only science which can to-day read an oracle of the future, 
and it is thus that the man of achievement avails himself of science, 
always the engineer's guide and leader. 

Almost every where in the experience of the engineer and of the 
upbuilder of any commercial or manufacturing enterprise, it will 
generally be found that there are conflicting conditions, and tbat 
the insurance of thejhighest returns from one element of the system 
can be had only by sacrifice of returns on some other, and the line 
of the “golden mean" of compromise must be run, not only 
through this system of inter-dependent elements, but throughout 
the whole great organisation. It is this fact which makes so much 
depend upon experience and good judgment, on a clear, calculating 
brain, a sound common sense and a well-poised character, uniting 
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courage and promptness of decision with & babit of fine analysis of 
those conditions which must determine the decision, 

As regards location of works, the two main points to consider are 
ease of transport, and economical production of power. 

As a rule, that location is best which, while maintaining inde- 
pendence by providing alternate lines for shipment, makes the sum 
of the distances over which transportation is carried on a minimum, 
or, more correctly, that which makes the aggregate of costs of all 
transportation charged against the business a minimum, and per- 
manently so, 

As regards the internal conditions, the labour question often 
requires more serious study than any other, and the insurance of 
an ample amount of skilled labour for the finer work, of unskilled 
labour for the coarser, of a satisfactory reserve for emergencies, of 
comparative safety against embarrassment by outside interference, 
er usually be found to demand most thoughtful and careful 
study. 

An industrial system has maximum financial efficiency when, as a 
system, it produces a maximum value aod quantity with a given 
use of capital, and when that product is so distributed as to give 
maximum returns to the people as a body. 

The maximum product per capita and maximum production per 
unit of capital go together, both being attained by utilisation of 
invention and of labour-assisting machinery. 

The insurance of constant employment of the labour engaged in 
that occupation with maximum productivity of each individual is 
secured by his steady work with highest ekill throughout the most 
suitable working day, by the employment of machinery for every 
task which can be assigned it, by the making of man and machine 
in highest degree fruitful of profit, making each capable of doing a 
large amount of fine work, by the minimising of costs of raw mate- 
rial and of marketing finished product, by avoidance, throughout 
the system, of labour which does not contribute to economical pro- 
duction, | 

The industrial system will exhibit maximum commercial and 
financial results when it most completely meets the needs of the 
time with maximum production of the products of manufacture, 
minimum labour applied to agriculture, the shortest working day 
consistent with provision of the whole people with a satisfactory 
supply of the necessaries and comforts of life, and a reasonable 
amount of reasonable luxuries, sharing its output fairly in pro- 
portion to the earnings of its individual workers above a proper 
minimum. 

The engineer’s noblest task is thus to be finally accomplished, 
and his greatest problem solved by the reduction of all industrial 
systems and their details to a perfection which is defined as that 
of maximum financial efficiency. But this definition, which savours 
of the world of commercialism,” is really but the scientific state- 
ment of the fact that it is by the development of the industrial 
system that we are to enable the people to become better and more 
intelligent, wiser and more cultured and more just, that the progress 
of the nation and of the race is to be assured. 

Maximum financial efficiency means maximum wealth; maximum 
wealth means maximum opportunity ; maximum opportunity means 
that the people will constantly more and more follow their noblest 
aspirations and steadily gain in spiritual, moral, intellectual, 
physical, and even conventional ways. The engineer, as financier 
and as the builder of the modern industrial system, is the essential 
pioneer in the mission work of the coming civiliration. 

It is for the engineer, not only as financier, but as leader in 
industry, in finanoe, in applied economics, and in statecraft, as the 
man who is expert in the arte, in the finance, tbe organisation, and 
administration of the system of production, to insure the safe and 
efficient operation of all for which government itself is organised. 
It is the engineer who must assume the largest responsibility, and 
who has the largest opportunity in this promotion of the best 
interests of mankind. 


LEGAL. 


PATENT EXPLOITATION, LTD., v. AMERICAN ELECTRICAL NOVELTY 
| MANUFACTURING Co. 


THIS case was before Mr. Justice Buckley in the Chancery Division 
of the High Court of Justice on Tuesday. 

Mr. Автвиовү, K. C., who appeared for the plaintiffs, a Cheshire com- 
pany, said the action at the last sitting was specially fixed for hear- 
ing on the 23rd of this month. It related to a patent for dry cells. 
An action bad been previously tried in which the plaintiffs went 
through all the particulars of objections, and he understood 
the preeent action was to be tried on these particulars. It seemed, 
however, that that was rot the case, and a number of further 
particulars bad been put in which were of an extraordinary 
character. He was not, under the circumstances, ready for trial, 
and asked for ап adjournment. The Court in the previous action 
had held that pulverisation was an essential part of the patent, and 
it was bad because the patentee had not claimed pulverisation. 
The Court of Appeal, however, thought that the language of the 
claim was sufficiently wide to embrace pulverisation, and held the 
patent to be 

Mr. Watters, for the defendants, said that no doubt they had 
raised a number of objections which were not relied on in the last 
oare, and he did not object to an adjournment, The plaintiff had 
а very nasty lot of objections to deal with. 

His LonpsnHrP directed the case to keep its place in the list, but 
to be marked not to come on before May 12th. 


A STEREOSCOPE FOR RONTGEN RAY 
PHOTOGRAPHS. 


THE ordinary stereoscopic photographs are produced by а 
camera having two lenses separated by a distance approxi- 
mately equal to the distance between the eyes, or a camera 
with a single lens may be used, the two views being obtained 
by displacing the single lens by the interocular distance 
before the second view is taken. Stereoscopic Róntgen 
photographs can be produced in a similar way by using two 
focus tubes, or by using a single tube in two successive 
positions, But Róntgen photographs produced in this way 
are always too large for use infthe ordinary hand stereoscope. 
Reduced photographs could, of course, be made from the 
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negatives, but this would be a troublesome proceeding, and 
much of the fine detail of the photographs would be lost. 
The Wheatstone reflecting stereoscope might be used to view 
these large photographs, and it has hitherto been frequently 
employed for this purpose. But there are several objection- 
able features in the reflecting stereoscope that are not found 
in the direct-vision stereoscope. For example, secondary 
images are produced by the reflections from inclined mirrors, 
and the luminosity of the imagea is much less than in the 
direct-vision stereoscope. The apparatus is also large and 
clumsy, the height of the apparatus requiring to be always a 
little greater than that of the object photographed. 

Dr. Walter, of Hamburg, has devised an ingenious direct- 
vision stereoscope capable of viewing photographs of any 
size, consisting of a combination of a wide-angle photographic 
camera and two simple eye-pieces; for these latter, in fact, 
the lenses of the ordinary hand stereoscope may be used. 
In order to understand the construction of Walter’s stereo- 
scope a little preliminary explanation is necessary. 

The principle of stereoscopic vision with an optical instru- 
ment may be explained by means of the diagram, fig. 1, in 


‘which a, A, are the eyes of the person looking in the stereo- 


scope, and B, B, represent the same point of the object in 
the two stereoscopic pictures. The optical devices in the 
instrument must deflect the rays coming from Bi, so that 
they enter the eye 4, as if they came from a point Be, and 
the rays B, must enter the eye A; as if they came from the 
same point ky. It is also necessary that the distance of the 
point в, from the eyes shonld not be less than the distance 
of easy vision. 

The diagram, fig. 2, shows how the stereorcopic effect is 
produced by reflectors. | 

The rays of light from each of the two corresponding 
points B, B, are twice reflected by the mirrors 8, s, and by 
82 з. The path of the rays from the points B, B, to the 
eyes A, Ag is shown by the dotted lines. The angles of the 
mirrors $, 8, are so adjusted that the rays entering the eyes 
when produced backwards intersect in a point at the dis- 
tance of easy vision. If the ordinary silvered glass mirrors 


are used in an instrument like this, reflections take place 


both from the face of the glass and from the silvered back. 
This produces secondary images, which are all the more 
distinct when the rays fall very obliquely on the mirror, as 
must necessarily be the case in this instrument. There 
Secondary images destroy, of course, the sharpness of the 
picture seen by the observer, and for this reason alone the 
reflecting stereoscope is very much inferior to the prismatic 
or direct-Vision stereoscope. 
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A prismatic spectroscope adapted for iooking at large 
Róntgen ray photographs may be described with the help of 
the diagrams fig. 8. Two prisms, P, P, (in diagram 2) are 
inserted in the paths of the rays from B, and B, so as to 
deflect them into the eyes A, and As, as shown by the dotted 
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lines. Theangle of the prisms must be such tlrat the lines from 
A; and A, produced backwards shall intersect at a suitable 
distance. A carious effect is produced by turning the 
prisms through an angle of about 180? into the position 
shown in diagram 5. The eye a, then sees the point в, and 
the eye A; the point B, This produces a picture in 
whith the most distant points in the object appear to be the 
nearest, and vice versd. This inversion, which produces an 
unnatural effect when looking at photographs of a land- 
scape, ів of great value in looking at Röntgen ray photo- 
graphs, because it enables the observer to see the object as if 
he were looking at it from the opposite side, and thereby 
helps to establish with certainty the relative depths of the 
different parts of the body under examination. 

A prism stereoscope for viewing Róntgen ray photographs 
is shown in fig. 4. It is similar in construction to an 
ordinary hand spectroscope, but is, of courge, much larger. 


m 


'The frame in which the prisms P, P, are mounted slides on 
а rod projecting from the frame carrying the photographs 
B, В. An objection to this form of spectroscope is, that the 
prisms have to be made achromatic by cementing together 
different kinds of glass, which makes the instrument very 
expensive. 

In the form of spectroscope invented by Walter there are 
neither reflectors nor prisms, and many of the disadvantages 
connected with the previously described constructions of 
spectroscopes are got rid of. Since lenses only are used in 
Walter's instrument, he has called it the ** lens spectroscope.” 

If two large stereoscopic photographs are placed at a 
suitable distance in front of the lens of & photographic 
camera, two reduced images will be formed side by side on 
the ground glass plate. By suitably adjusting the distances, 
these images may be made of a size adapted to be viewed by 
the ordinary hand stereoscope. The grain of the ground 
glass, however, will destroy the finer details of the picture. 
It occurred to Walter, when making this experiment, that 
the ground glass might be removed, and the images formed 
in space viewed by suitable eye-pieces, as in an ordinary 
telescope. Experiment showed that brilliant images giving 
the finest details could be obtained in this way. 


The diagram, fig. 5, will illustrate the construction of the 
Walter stereoscope. Rays of light from the photographs 
B, B, pass through the objective Lo of the camera, and form 
images at b, ba These images are separately viewed by the 


eyes A, A, through the eye-pieces LI L. The rays which 
enter the eyes intersect in the middle of the objective L,. 
Since it is also necessary in a good stereoscope that the dis- 
tance between LI Ia and Lo shall not be less than the distance 
of easy vision, which, in & normal man, is about 25 cm., 
and since the focal distance Li bs (ог La bi) of theeye-piece in 
an ordinary stereoscope is from 10—12 cm., the focal dis- 
tance of the objective Ly must not be less than 15 cm. 


T 
i — ——e— 


It is also necessary that the objective Lo should be of tbe 
rapid or wide-angle type. This is required not only to 
make the images as luminous as possible, but aleo in order 
to get the whole of the large photographs into the field of 
view. For this latter reason most photographic lenses. 
except the most rapid, are unsuitable for this instrument. 
The Petzva: objective made by Voigtländer & Son is reccm- 
mended by Walter as a suitable lens. Walter's lens stereo- 
scope, as it appears when complete, is shown in fig. 6. 

The whole apparatus is expensive, but it must not be for- 
gotten that the camera can be used separately for taking 
instantaneous photographs, and the eye-pieces may be used 
as an ordinary hand stereoscope. 


Blairgowrie and Rattray Lighting.—The T.C.'s have 
under consideration an electric lighting scheme; it was considered 
that abundant power for the proposed installation could be got from 
the river Ericht, which flows between the two burghs. 


— 
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INCENTIVES TO EDUCATION. 


For. owIx G up a letter entitled“ Commercial Supremacy and 
Military Service.“ which he sent to the Times some months 
ago, Sir James Blyth, Bart., has more recently contributed a 
second on commercial supremacy, wherein he replies to 
certain correspondents and elucidates his former argument. 
Taking as his postulate that the crying need of this country 
is higher education —“ be it called secondary or tertiary, 
technical or scientific "—Sir James Blyth refrains from 
arguing at length in favour of compulsory military service, 
to which his sympathies evidently lean, but he points out 
with considerable cogency the advantages accruing to France 
and Germany from the conditions and laws accompanying 
that compulsory service, In Fiance and Germany every 
male is compelled to serve with the colours for a certain 
period of time; but the period can be shortened if the 
recruit shows evidence of having. received а certain amount 
of educational training by having passed a certain standard 
examination. Among the upper and middle classes of those 
countries, failure to pass that examination, says Sir James, 
is regarded as a disgrace; therefore “the whole family 
energies are set upon this object from the earliest age of the 
child until manhood, and the result we see is a general 
plane of education to which comparatively few in 
this country, in the same classes of society, ever rise, or even 
seek to rise. Naturally, not being ‘military experts, nor 
political alarmists, the fact that this examination must 
to some extent diminish the value of each adalt 
citizen as an amateur soldier does not trouble us; 
but since failure to pass it has somehow come to: be 
held disgraceful, it is difficult to imagine a stronger weapon 
which could be put into the hands of the educationalist. 
We do not know of any sentiment akin to this (even in 
kind—certainly not in degree) in the United Kingdom: 
if anything is held to be specially disgraceful among us in 
everyday life, it is failure to “ get on" in the world; 
failure to amass a competence, failure to make an income 
of four figures, Therefore, it follows, granting for the moment 
that compulsory military service is not of advantage to a 
community, the system upon which it is worked in Germany 

and France so far neutralises the defects of the principle 
that it really becomes of benefit to the nation which has 
sense enough to value mental culture, by socially, if not 
legally, penalising i ignorance. 

Accordingly, Sir James Blyth would like to see some 
method of introducing into Great Britain at least an alter- 
native arrangement to this Continental process for encouraging 
education by the action of the State; and without putting it 
forward ** by any means as an adequate equivalent for the 
ever-present incentive which the exemption from or curtail- 
ment of military or naval service provides," he suggests 
* that a generous recognition of ability by the State in 
Exhibitions, Scholarships, Diplomas, and Royal Orders of 
Merit, offered in every town and county, to every school 
and college, should be bestowed on such as greatly excel in 
any of the very many branches of art, scientific study, or 
handicraft.” It seems clear that the idea is good in principle, 
though surrounded by many difficulties. It comes practically 
to State-aided higher education of selected candidates, as a 
supplement to, or substitute for, rate-aided education of 
everybody. Тһе latter process has been accepted by John 
Bull, with some amount of good grace, and we suppose it is 

` an operation which will never be abandoned. It is, how- 
ever, a lamentable waste of time, human energy, and money, 
in & very great many cases, and it is not free from positive 
disadvantages to the community in the shape of harm to 
health. "We have hinted at this circumstance many times, 
at the risk of being termed retrogressive and ridiculous ; but 
the truth remains that the effect of the modern Board 


School education upon boys and girls who have not the’ 


mental capacity to stand education is disastrous, not merely 
failing to increase, but actually diminishing their value to 
the nation in after life. In this connection the latter por- 
tion of an article in a recent number of the Nineteenth 
Century by Mr. O. Eltzbacher on ** The Disadvantages of 
Educauon," is well worthy of study, although the former 
part is disfigured by a great lack of restraint, and by the 
apparently inevitable inability of the journalist to appraise 
the importance of scientific work which is not immediately 


. in ability. 


and directly followed bv results of pecuniary value, or which 
does not appeal to the imagination of the man in the street, 

So far ав it would lead to a respect for education among 
our people by seing the devotees of study diplomaed and 
starred ; and so far as it would encourage our rich men to 
contribute to starving colleges and the like, Sir James 
Blyth’s proposal would do much good; but it would not 
stimulate a love of learning, without which love study is all 
bat impossible, A far more potent factor in the creation of a 
class of men of attainments—men who would achieve some 
distinction, without entering the foremost rank—would be 
a decree by the elusive god of fashion that ignorance should 
be deemed “ bad style.“ Sometimes it is bad form " to 
be one thing, sometimes to be another ; just now it is very 
* bad style" to be better read, more intelligent, more 
mentally alive than the person who gains his information 
from the columns of а halfpenny newspaper. Unless most 
carefully watched, Sir James Blyth's scheme would exhibit 
the danger of encouraging a class of men to read ard study 
for the mere purpose of receiving titles and qualifications 
which should prove of social or even pecuniary utility, men 
who would cease to study immediately their end was gained ; 
a decree that ignorance was “bad style" would induce a 
man to study continuously, lest he be left behind by his 
neighbours and friends. 

Like most other doctrines, that of individualism becomes 
absurd when pushed to extremes. Most of us have to earn. 
а living; and if we earn it by mental work, we earn it the 
more easily and the more usefully to others as our mental 
training is the more profound. It is, therefore, to the 
benefit of the community, as well as to that of the indi- 
vidual, that a man shall be assisted to acquire knowledge 
(assuming him to have the capacity for &o acquiring it) if 
he or his parents are too poorly off to give it him them- 
selves. The ideal process is for a man to work (7.6., to 
earn) and to study at the same time ; but at the commence- 
ment of his career at least, this is physiologically objection- 
able, even when not practically impossible, in view of com- 
petition, State, or other, assistance of selected persons in an 
educational direction is accordingly advantageous—to the 
many as to the few—but it will not produce, it will only on 
occasion remotely assist in producing, men of the front rank. 
No system of reward, measured in money or place, exists, or can 
be devised, adequately to recompense our leading discoverers, 
inventors, and men of science generally. In this world the 
salary or reward is always in the inverse ratio of the duties 
performed.” No external or visible reward, that is; e 
reward, and to a man of well-balanced mind it is adequate 
(for it is unique) is the work itself; the feeling that one’s 
life has not been wholly wasted. The labourer works to 
earn his bread and cheese, the commercialist works to pi'e 
up useless and inconvenient riches, the man of science то Кв 
because he must; being compelled by an inner force. out- 
weighing any imaginable outward compulsion or persuasion. 

We of Great Britain have those men, multitudes cf them, 
they do not exist solely in Germany ; and they often die in 
penury. Our journalists and writers ignore them because 
their researches are not interesting or popular; and the cry 
is raised that mental ability is only to be found abroad. If 
those of our manufacturers and capitalists who are not 
content to live on their past reputations, gained at a time 
when rule-of-thumb was sufficient, could be induced to 
engage such men at reasonable salaries to solve some of the 
many problems in their industries, giving them a free hand 
to prosecute their investigations to the utmost ; or if, under 
conditions altered to suit modern life and notions, the old 
system of “ patronage" could be re-introduced for the 
pecuniary assistance of men of distinction, the country 
would benefit enormously ; and we should soon have little 
reason to proclaim the mental decay of the British race, or to 
assert that this country is two generations behind Germany 
It is always the bad workman who quarrels with 
his tools, but it is a worse workman or an ignorant sluggard 
who refuses to employ those he has, 


Spain.—A central electricity generating station is 
approaching completion near Arganda del Rey for the electric 
lighting of the town. The water-power of the River Tajuna is being 
utilised in connection with the plant. 
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A CONVENIENT STORAGE BATTERY 
| INSTALLATION.“ 


Bv W. J. HUMPHREYS. 


A аоор storage battery is justly regarded as one of the most essen- 
tial things in the equipment of a physical laboratory. Its value, 
however, both as a reliable and convenient source of electric cur- 
rents and as an instrument for instruction, depends largely on the 
way in which it is set up; and while it would seem that there could 


be no trouble whatever in adapting so simple a thing to the use of - 


students, I suspect that others, like myself, have found the problem 
not wholly free from difficulties; at least, such was my experience 
when I undertook, some four years ago, to so fit up a storage plant 
that it would meet the various needs, other than those of lighting 
and power, of our new laboratory. Nor was І able to get helpful 
suggestions from any of several sources to which one would 
naturally turn for such directions. But I did obtain much kind 
and valuable information from Prof. Hering, who had just com- 
pleted an excellent storage installation in the physical laboratory 
of the Johns Hopkins University. І should probably have tried to 
duplicate his work in every particular but for the fact that the 
means at my disposal, and some of the objects in view, compelled 
modifications and simpler plans. The mounting finally used has cost 
but little, is convenient in every particular and suited to teaching 
and general laboratory work. A test of four years has not sug- 
gested desirable changes, and, besides, it has so commended itself 
to others that it is now adopted in several institot ions. I therefore, 
in response to many requests, offer a brief description of its essen- 
tial featares, trusting that in this way I may serve some one who 
has occasion to instal a storage plant for similar purposes. 

The battery I shall describe consists of 36 cells of the Chloride 
accumulator," type E, with glass jars, but evidently the same plans 
can be used for any number and any type of cells. 


MERCURY TERMINAL BOARD. 


The frame on which these cells are placed is accessible from all 
sides, is 8 ft. 4 in. long, 6 ft. high and 1 ft. 6 in. wide, and is divided 
into three shelves, each carrying one dozen cells. The cross-sections 
of the corner posts and of the railings along each shelf are 2} x 
3j in. The frame ів still further strengthened by an upright at the 
middle of each side, and the whole is mounted on six heavy glass 
insulators, one under the foot of each post. The paint with which 
the entire woodwork is covered is the kind known as ''tileite," 
selected because of its resietance to acids and alkalies. Each cell 
is separately mounted in a wooden tray about ? in. deep that stands 
on three small glass insulators. The trays are painted with asphalt 
varnish avd filled with ground mica of medium fineness, the flakes 
varying in area from 1 to 3 or 4 sq. millimetres. Still further 
insulation i8 secured by covering the cells with vaseline, which pre- 
vents any liquid that might gct on the sides from forming a con- 
tinuous layer. The mica is intended to absorb stray drops of water 
or acid which will be taken up by the top layer-, leaving the lower 
ones still dry and non-conducting. Good white sand would pro- 
bably do nearly as well as the mica. 

It has been suggested that carbonate cf soda be added to the 
sand or mica, since this would unite with the acid, should any get 
on it, and produce dry non-conducting sulphate of soda, but there 
is a chemical action between the carbonate of soda and the mica 
which, though it takcs place slowly, soon produces a damp, unsatis- 
factory mass, Наб can do no good, aud is likely to do much harm. 

The liquid in each cell is covered with a layer, about } in. thick, 
of paraffin oil. This prevents excessive evaporation during very 
dry weather, and absorption of moisture that might cause disastrous 
overflowing when the air is particularly damp. Besides, the 
disagreeable and corrosive acid (pray, caused by the bursting of 
bubbles while the cells are being charged, is well nigh wholly 
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avoided. Apart from the comfort this gives, it makes it safe to 
have apparatus near the battery, avoids the necessity for extra 
ventilation, prevents fouling of the battery frame and preserves the 
insulation. | 
The above precautions against leakage may be excessive, but they 
are easily made, and I have had no trouble whatever from imper- 


- fect insulation during a constant use of the battery for four years, 


though it is placed in a small basement room that has often been 
very damp, nor has it been necessary to renew or clean any of the 
insulating materials. 

Two large copper wires, of very low resistance, run from each 
cell to the switchboard, which is placed just beyond a partition 
near one end of the battery frame. These wires are soldered to the 
terminal lugs of the elements, and thus the trouble due to сог. 
roded and bad connections is avoided. Each wire is also soldered 
to a fuse block conveniently located above the switchboard. Accord- 
ing to my experience, it is far better to use fuse links provided with 
flat copper terminals, since fuse wires, when clamped down with 
screws, frequently get loose and give bad connections. The links 
seem to be free from this objection. 

The switchboard, which lies horizontally in a suitable frame, con- 
sista of а close-grained white marble slab, 2 in. thick, 12 in. wide 
and 40 in. long. This slab is drilled through with holes the proper 
size to take the wires from the battery that come up from beneath, 
bend отет, and terminate in near-by larger holes about 2 in. deep, 
that contain mercury. 

I will say for the benefit of those who have occasion for the first 
time to drill marble, that it is an exceedingly easy thing todo. I 
use for this work a sensitive drill press and ordinary twist drills. 
It is only essential to use plenty of water asa lubricant, but, of 
course, it is also desirable to keep the drills reasonably sharp. 

For the sake of compactness and convenient spacing these holes 
are arranged in two double rows as illustrated in the figure, which 
shows a part of the slab as laid off or drilled, but without connections. 
The cups, a, b, and so on, are connected by wires through 
£, Y, , Bay, to the positive sides of the cells, while a’, b', and 
so forth, are similarly connected through х, у’, ., to the nega- 
tive sides of the corresponding cells, In this way the slab, by its 
pairs of mercury cups, becomes a simple representative of the 
entire battery, one that any beginner can understand, and by 
means of which he can readily test the voltage of all sorts of com- 
binations. 

To connect the cells in multiple or series straight heavy wires 
with their ends bant down are used. The mercury cups are so 
spaced that the wires connecting them in multiple, that is, of suffi- 
cient length to unite a and b say, are too short to connect the posi- 
tive and negative sides of a cell, while those used for joiaing in 
series, and therefore reaching from а to b', are too long to connect 
opposite sides of the same cell. In this way the chances of short- 
circuiting are materially reduced, a feature by no means undesirable 
in a laboratory battery. 

The wires of the various laboratory circuits are soldered to a row 
of fuse blocks above the switchboard, and connection between 
them and the mercury cups is secured by means of flexible cords, 
also soldered to the fuse blocks that terminate with a short section 
of solid copper. I used, for these terminals, heavy wires about 
1 in. long, drilled axially deep enough to admit the ends of the 
flexible cords, which, of course, were soldered in place. Asa 
matter of convenience, each circuit is correspondingly numbered 
above the switchboard and at the terminal end. 

A rheostat, a circuit breaker and an ammeter in the charging 
circuit, and a voltmeter for testing the cells, all close beside the 
switchboard, complete the outfit. 


SERIES VAPOUR ENGINES. 


— 


Cox rix umd his articles in the Journal of the Franklin Institute, 
Prof. Thurston points out the difficulties inseparable from the 
secondary fluids used in series vapour engines. Sulphur dioxide, 
like ammonia, is a most disagreeable vapour to get loose into the 
atmosphere, while the inflammable vapours of ether or bisulphide 
of carbon have their particular dangers likewise. A feature of 


zulphur dioxide, as of other available secondary fluids, is its com- 


paratively small susceptibility to the evil of cylinder condensation 
often so very serious with steam. A peculiarity of the dioxide 
is that it is oily, and a good lubricant for the rubbing surfaces, 
but it must be pure and dry, or it will take up moisture and 
oxygen and become acid and useless. 

The experimental engine of Prof. Josse, tried at Berlin, is of 
triple-expansion type of 150 в.н.р., 150 revolutions per minute, 
with cylinders of 270, 430 and 675 mm. x 500 mm. stroke. To this 


. was added a“ cold vapour engine" of equal stroke, and 266 mm. dia- 


meter, in which a pressure of 215 Ibs. was provided for. The vaporiser 
and condenser contain 753 and 1,720 sq. it of heating surface respec- 
tively. Their pressures are 285 and 115 lbs The feed pump 
absorbs ў per cent. of the power developed. The cycle was— 
(1) the steam passed through the engine; (2) entered the vaporiser 
of the SO, and was there condensed, and its residue of air removed 
by а dry air pump. The secondary vapour of the condenser, which 
was the boiler on the non-water side of its tubes, went forward to 
the secondary engine and thence to the ВО» condenser, whence it 
was pumped back to the vaporiser. | 

The absence of cylinder condensation of the secondary fluid seems 
curious. It 18 rarely less than 20 per cent. in a steam engine, 
usually much more. 


- — — — 
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The best result as regards the steam end of the combination 
appears to have been 11:2 lbs. of steam per 1. . .- hour. Combined 
with the secondary engine, the power was obtained with as little as 
8:36 lbs. of steam. 

The electric output -+ I. H. r. was 801 per cent., while the B. H. . 
1. H. P. was 86 2 per cent., and even 92:5 рег cent. іп а case where 
the steam was 9:85 Ibs. per total 1. H. v.-hour. The result of 8 36 Ibs. 
of steam per 1 E. p.-hour is said to be the best on record. The 
secondary engine, in fact, added 34'2 per cent. to the power 
obtaired from the steam. | 

Where in other tests a gain of 351 per cent. of power was secured, 
the economy was 26:3 per cent. Superheated steam enables the 
combined engine to benefit even more than the plain steam engine. 
The best results were obtained, it appears, when the vacuum of the 
primary engine was not at its best, showing that the secondary 
vapour benefited more by the extra temperature than was lost by 
the primary. The secondary fluid loses little by cylinder condensa- 
tion, because it undergoes a comparatively small range of tem- 
perature in the cylinder, is little susceptible to heat exchange with 
the cylinder metal, and probably, also, because it has a high density 

of 32 as against 9 for steam at 0° C. and 1 atmosphere. For a 
vacuum of 24 in. in the steam condenser, the secondary vapour had 
a pressure of 156 lbs. For a 21-in. vacuum it had 199 lbs. 

About 5 to 7:5 sq. ft. of surface per 1... is required in the 
secondary vaporiser and 20 to 25 in the condenser, which is much 
in excess of that usual in steam work. Secondary vapours require 
large pipes and porte, or they lose much in pressure. 

It is considered that with a secondary engine it is better to cut 
out the intermediate cylinder of the triple engine, and so convert 
it into a high ratio compound. More condensing water, on the 
whole, is needed. Apart from the steam engine these low boiling 
point vapours may be used in many places where waste heat is now 
lost, as, for example, where hot gases flow away from a blast fur- 
nace or a coke oven, or even a gas engine or behind the economiser 
of а steam boiler. The larger the installation the better will it 
pay. Аз regards cost, it is considered that per horse-power-hour 
produced the binary engine should cost actually less than ordinary 
steam power plant, though experience is wanted to fix the durability 
of the new engine. 

Finally, Prof. Thurston concludes with what has been often urged 
in these columns, that the simple engine with superheat may become 
the equal of the compound or triple, a fact of which electric trac- 
tion engineers should take note, instead of wasting money over 
large and costly compound engines to drive a few tramcars with 
the inevitable poor load faotor incidental to all small systems. 


BUSINESS NOTIS. 


Electrical Wares Exported. 


WERE ENDING APRIL 22ND, 1902. | квк Dm APRIL 21вт, 1903. 


Aarhuus. Teleg. cable. Value £52 | Adelaide "T .. Value £274 
Alexandria. oe - . 116 i Teleg. mat. .. .. 572 
Amsterdam oe oe .. 180 Alexandria .. oy sé .. 265 
Auckland. vs i .. 210 T Teleg. apparatus .. 286 
Buenos Ayres. Teleg. cable. 160 | Amsterdam e 70 o5 858 
is „  Teleg. mat. .. 806 Auckland .. Si T . 228 
Calcutta oe ee ee ee 1,708 [T] Teleg. mat. ee ee 127 
Cape Town. „> ce .. 819 Bangkok ee ee .. 9868 
is Teleg. mat. . . 1,148 Bombay 5% vs ee 58 
Channel Islands .. А . 60 Boulogne 2 és . 218 
Christiania. Teleg. wire els 24 Buenos Ayre . 4,060 
Colombo vs ès - 19 Calcutta’... 22 ae ee 1,909 
Copenhagen, Teleg. wire 25 " Teleg. mat. .. . 878 
Durban T «i à .. 579 Cape Town .. T i SQ 177 
East London is T . 546 Colombo  .. ee es oe 
Fremantle .. T =» xs 42 РА Teleg. mat. .. . 953 
Hamburg .. vs as oe 911 Copenhagen Em ix .. 1,088 
Karachi oe ET as 60 Delagoa Bay 5% А .. 891 
Melbourne .. ee ee ee 85 | Durban ee ee ee 1,687 
Odessa na iu “ .. 190 АР Teleg. mat. 1,707 
Otago "à es és is 40 East London Wer. x oe 222 
Perth ii RES T M 45 Hong Kong is P ө» 19 
Reval is es x . A4 " Teleg. mat... we 12 
Sierra Leone. Teleg. cable .. 6,500 Lyttleton .. it ae we 10 
Stockholm. Teleg. wire .. 885 Madras ze T és es 972 
Sydney V T oe ee 104 Melbourne .. ss is . 660 
Teleg. wire .. . 478 Montreal s се . 90 
880 


Valparaiso. Teleg. wire . 316 New York .. 
Ww n O vis 


ngto es ee ee ee 21 se es es 128 

- Teleg. mat. . 256 Penang - vs we ee 10 

Perth ae ee sa .. 189 

Port Elizabeth. Teleg. mat. .. 9298 

Port Said ag ne s 42 

Rangoon  ,. > 56 

Rotterdam .. wie vis .. 196 

St. Helena. Teleg. mat. 5 24 

Ban Sebastian ics «a vs 21 

Shanghai $3 es .. 189 

Singapore P v ire 79 

= Teleg. mat. .. . 789 

Stockholm. Teleg. mat. 40 

Sydney ks Em us .. 229 

Yokohama .. "S 2s as 18 

Total А 214,203 Total £19,801 
Foreign Goods Transhipped. 

Cape Town. Elec. mat. Otago. Elec. mat. .. Value £270 


Value £25 
East London. Elec. appris, .. 17 


Total ee ee £42 
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New Publication.— We have received a copy of the 
first number of the British Inventor, a nicely printed 1d. monthly 
journal devoted to the interests of inventors and manufacturers. 


Refuse Destructors for South Africa.—Immediately 
after the war, at the instigation of the Government, the 
Manicipality of Johannesburg sent over a special Commission to 
investigate the various systems adopted for the sanitary dis- 
posal of refuse in this country. Afterwards tenders were invited, 
aud the order was placed with Messrs. Meldrum Bros. for two unite 
of their regenerative Simplex destructor, each consistiug of 
four grates or cells, with water-tube boilersof 1,966 sq. ft. of heating 


surface and regenerators for heating the air for combustion by means 


of the waste gases on their way to the chimney. The capacity of 
the plant is 120 tons per day. The contract also included iron 
bvilding and tipping platform and a steel chimney 75 ft. high, by 
6 ft. internal diameter. We understand that 65 days only were 
allowed for the completion of the first half of the order, as well as 
ofthe house and chimney, and this time has been well kept, as all 
the material, as well as a large part of the second half, has already 
gone to Birkenhead for shipment by the вв. Oronsay. Соп- 
siderable interest attaches to this installation, as it is the first bigh 
temperature destructor sent out to South Africa, although Messrs. 
Meldrum have already erected successful installations in Christ- 
church, N. Z., Annandale (Sydney, N. S. W.), and Toowoomba | 
(Brisbane). 


Advance in Rubber Prices.—Since the beginning of 
the year there has been a material increase in the prices of raw 
rubber. As an instance of recent advance, the Berlin Tageblatt 
states that at the last auction of india-rubber at Antwerp the prices 
obtained were from 30s. to 55s. per kilogramme higher than had 
been estimated, and of 450 tons offered for sale only 16 tons were 
not disposed of at the time. The scarcity of available supplies, 
which has brought about the advance in prices, is said to be a con- 
sequence of the delay in the harvest in Egypt and India due to 
unfavourable weather. Apart from Para qualities, which occupy 
the principal position in the raw rubber market, the irregular 
quality of most other products from various sources renders a 
proper knowledge of the article extremely difficult, especially as 
prices are subject to considerable variations.— Financial Times. 


. Bellows for Dusting Machinery.—The accompanying 
illustration shows the “ Universal" duster and bellows which is 


being supplied by Here August Kraushaar, of Hanau a/m: Germany, 
It is a cylinder dust bellows intended for use in factories, machine 


shops, telephone and telegraph establishments. It has no metal 
mountings, thereby preventing short circuits while cleaning. For 
cleaning in awkward corners, machines, and any place that cannot 
be reached by a brush, dust bellows are said to be specially suitable, 
the compreseed air removing all particles of dust from inaccessible 
places without injuring the articles to be cleaned. 


Superheating.—Since the Ist inst., Messrs. Easton and 
Co. have secured orders for Schmidt, or Bolton, superheater plants 
for over 7,000 1. H. p., including plant for the Wellington, New 
Zealand, Electric Tramways. 


Catalogues and Lists.—From the CassknL SELF- 
RgeGULATING WATER WHEELS, Lro., of 56, Broad Street Avenue, 
E.C., we have received a copy of their new Pamphlet No. 10. The 
pamphlet neatly illustrates the different types of the Cassel Con- 
stant Speed Water-Weeel which are in actual operation and work- 
ing under heads ranging from 42 ft. to 1,700 ft. The main feature 
claimed for this type of wheel is its extremely close speed regula- 
tion during all changes of load. Each of the wheels illustrated 
were farnished under guarantee of a speed variation not to exceed 
33 per cent. from full to no load. In the majority of cases, how- 
ever, а speed variation of not greater than 2 per cent. under these 
conditions has been obtained. This feature is especially desirable 
in connection with the driving of electrical machinery. 

A small booklet has been received from the IMPRovgD ELECTRIC 
Grow Lamp Co., discussing roflector lamps and their uses. 

The B.T.H. Co.’s new lists deal with (No. 142) continuous and 
alternating current fan motors and exhaust fans, (No. 143) type C R 
feeder regulators. 

A new catalogue (dated April) of steel-clad motors has been issued 
by Messrs. MATHER & PraATT, LTD. The firm's steel-clad type of 
motor is made in five classes:—Open, protected, dust-proof, fiame- 
proof, and entirely enclosed and water-tight. 

MR. Doveras WELLS, who is agent for the Continent for the 
Metallic Seamless Tabe Co., of Birmingham, has placed in our bands 
a catalogue of his tubing for electrical wiring installations, He also 
represents Messrs. J. Wright & Co., of Tipton, for their Berryman 
heating and condensing apparatus, Messrs. Mavor & Coulson, 
Messrs. B. R. Rowland & Co., and other English manufacturers. 

An excellent catalogue of power motors has come to hand from 
the WzsTERN ELECTB:C Co. Several types of machines аге illus- 
trated, encased and semi-encased, open type bi-polars, multipolars, 
motors for elevator service, back-geared motors and accessories. A 
large number of first-class pictures show the several types of motors 
driving machinery of various descriptions, A telegraph code ig 
given. 
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Mzssns. WM. Harvia & Co., Lro., of Glasgow, have sent us an 
illustrated list giving an account of their work in electrical power 
transmission installations, combined generating sets, motors, baulage 
plants, switchboards for collierics, shipyards, &c., aleo ship lights 
and alarm indicators. | 

A price list of “ Atlas Leclanché batteries, Dania" dry cells, 
zines, carbon brushes, and other details has been brought out by 
the ATLAS CARBON AND BATTERY CO, LTD., of E wer Street, 8 E. 

Mr WALTER Fox, of P.tricroft, Manchester, bas sent us several 
lists of his improved rapid oil filter and capillary syphon oil 
purifier; also of Bertram Thomas’s patent girder clip for cables, 
piping, &c. 

A supplementary sheet of V-type dynamos and motors has been 
sent to us by the Union ErEcTRi1C Co. It is devoted to small size 
motors of from } to 14 н.р. at various speeds from 500 up to 1,700 
r.p.m.; both open and enclosed ventilated types are included. A 
specification of these, and also of the larger V-type machines, 
accompanies the list. 

A second edition, revised and enlarged, of their excellent catalogue 
of electric overhead travelling cranes, has been brought out by 
Messages. JOSEPH ADAMSON & Co, of Hyde. The advantages of 
electric driving for work of this kind are referred to, and general 
details of parts and construction are also given. The numerous 
first-class pictures illustrate engine and boiler works and other large 
manufactories where Adamson electric travellers are rendering 
service, two of the views showing the shops at Messrs. Belliss and 
Morcom’s engine works at Birmingham. A number of efficiency 
curves of the main hoisting gear of different sizes of cranes are 
given, a table of tests performed on cranes at Messrs. Yarrow’s 
works, also tests of a Goliath crane at a Shropshire yard. An 
im posing lis? appears at the end of the brochure, of the firms for 
whom Messrs. Adamson have built, or are building, electric cranes 
with individual motor for each motion. 

A circular giving a few illustrations of some of their machine 
tools has been published by the. Pirr Macaint Тоог, Co., of 
Liversedge. 

A new speed-gear list has been received from Messrs. JOSEPH 
BAKER & Sons, Lro., of Willesden Junction, N.W. It describes 
the principles of the Baker gear, the design of which avoids 
anything leading to excessive friction, heat, or wear. The gear is 
ran in sucha way that the teeth engage at a high speed, thereby 
reducing the pressure on the face of the teeth, and facilitating the 
use of finer pitches for the transmission of power. By distributing 
the load to three driving points the strain is so equalised as to 
relieve pressure upon the journals of the driving mechanism. 
Slight pressure at a high velocity is thus obtained. Prices and par- 
ticulars are given in tabulated form, also test curves of a 2-H P. aud 
6-н.р. gear. The gear is all made from accurately machine-cat 
steel castings. It can be driven at the highest possible motor 
speed. Owing to the balanced drive, all side strain on the driven 
shaft is avoided and there is no tendency to bind. The patent 
lubricating device ensures a constant flow of lubricant to all the 
working surfaces. The motor can be started independently of the 
gear, and the load gradually put on by the hand-wheel or lever. In 
the same way the gear can be stopped, and the motor kept always 
running if desired. It is usually fitted on an extended bedplate 
with the electric motor, but it can be supplied built attached to aud 
forming part of the motor itself. With any ratio up to 30 to 1 it 
can be used in a reverse direction to increase speed. In this form 
it can be successfully employed to couple slow-ruoning engines to 
dynamos. 


Single-Phase Motors.—4As the majority of single- 
phase electric light stations, in towns where there is any demand for 
power, are now supplying current at 40 or 50 cycles per sec., the Lang- 
don-Davies Motor Co. are issuing a special price listof their motors for 
these circuits. We note from a copy received that the company 
are now manufacturing special low-speed motors from 8 в.н.р. and 
upwards for these circuite, to run at approximately 760 r.p.m. at 
40 cycles, and 950 r. p. m. at 50, and also that the prices of the 8 B.H P. 
and larger sizes include a graduated starting switch and resistance. 
Following the invariable design of all Langdon-Davies motors, all 
these are made without any slip rings, brushes or any rubbing 
contacts whatsoever, the only wearing parts being the two bearings, 


Exports of Electrical Machinery.— The value of 
the electrical machinery of home manufacture exported from this 
country during March last is returned at £37,574, and during the 
first quarter of the year at £113,255. 


Dry Cell Litigation.—In view of the recent litigation 
. with regard to dry cells, the subjoined letter from the solicitors of 
the holders of the Burnley patent will be of interest :— 


“Т. the Universal Battery Co., 
„% Mid-Kent Works, Beckenham, S. E. 
„Dear Sirs, 
“ The Patent Exploitation, Ltd., and Yourselves,— 


" We have pleasure in informing you that we have this day ex- 
changed with your solicitor the agreements between our clients 
(Patent Exploitation, Ltd.) and yourselves, whereby our clients' 
claims against yu are finally settled, во that no further proceedings 
will at апу time hereafter be taken by our clients against you or 
against any of your customers in regard to the manufacture or sale 
or user of any electric dry batteries at any time manufactured 
by you. 

„We are, yours truly, 
“ (Signed) Јлмев, MELLOR & COLEMAN, 
“ (Solicitors.) 
* 12, Coleman Street, E C. 
| “ Арти 17th, 1903." 


Bankruptey Proceedings.—A receiving order was 
made on April 16th, on the petition of a creditor, against Harry 
South, electrical engineer, of Rathbone Place, London. The first 
meeting is to be held ол May lst, and the public examination 
on June 9th, at Carey Street, W.C. 

A first dividend of 7s. 6d. in the £ is payable on April 29.h, at 
Birmingham, in re J. Worthington & Co., electrical engineers, of 
Hanley. 

A receiving order bas been made agairs* G D. Collins, of Old 
Road, Frinton-on-Sea, who appears in the directory as consulting 
electrical engineer and resident engineer, Frinton-on-Sea and Dis- 
trict Electric Light and Power Co., L'd. A meeting of creditora is 
to be held at Great Eastern Hotel, Liverpool Street, E.C., on 


Tuesday next, at 11 o'clock. Mr. F. Messent, of 36, Princes Street, ' 


Ipswich, is official receiver. ; 


Dissolutions and Liquidations.—The North British 
Electrical C». i8 winding up v.luntarily with Mr. J. R. Hesketh, 
22, Braz unose Street, Manchester, as liquidator, ` 

The British Aluminium Castings Co. is winding up for purposes 
of reconstruction with Mr. T. W. Mills, 18, Regent Street, S. W., as 
liquidator. 

A mee'ing of Stothert & Pitt, Ltd, to be held at Bath on May 
18th will hear an account of the winding up from the liquidator. 

Creditors of the Pioncer Power Co., of London (in liquidation), 
must send particulars to the liquidator (F. W. Pixley, 58, Coleman 
Street, E C.) by May 28th. 

Messrs. G. Warren and C. H. Mathews (Warren & Mathews, gas, 
electrical, and lighting fittings makers, art metal workers, Longford 
Street, Regent's Park), have dissolved partnership. Mr. G. Warren 
attends to debts. 

As the notice with reference to the firm of Donnison, Berlyn, 
Sillem & Co. in our last issue may, through incompleteness, convey 
an incorrect impression as to the changes which have taken place, 
we quote from the firm's own circular as follows in order to explain 
the position :—'' The partnership which has heretofore existed 
between us in the business of electric light engineers, under the 
style or firm of Donnison, B rlyn, Sillem & Co., has, in consequence 
of Mr. Berlyn being desirous of makiug other business arrange- 
ments, been dissolved as far as regards Mr. Berlyn; the same 
business will henceforth be carried on by Messrs. Frederic Akenhead 
Donnison and William Sillem alone. . . . Mr. Barlyn bas consented 
to act as agent for our firn" The altered name of the firm is 
Donnison, Sillem & Co. 

A meeting of the Electric Insulation Syndicate is to be held at 
31, Copthall Avenue, E.C., on May 25th, to hear an account of the 
winding up from the liquidator (Mr. G. Rae Fraser). 


Trade Announcements. —Messrs. J. Marx & Co., of 
133—139, Finsbury Pavement, E C., are now taking sole charge of 
the United Kingdom business of Mr. J. M. Voith, of Heidenheim, 
one of whose principal lines is the building of turbines; 246 of 
these were built at Heidenheim last year. The Voith turbines ar» 
made up to 3,000 HP, the list of purchasera including the more 
prominent Continental builders of electrical machinery. It is 
claimed that the Voith precision governors, either mechanical or 
hydraulic, render it possible to regulate, within exceedingly nar- 
row limits and with great variations of load, thus to a consider- 
able degree ensuring the satisfactory working of the dynamo which 
the turbine is driving. Another special feature is the Zodel-Voith 
coupling, combining elasticity and non-c^nductivity. Messrs. 
Marx & Co. notify that their agency with М.:ввгв. Hemmer Bros., 
Ltd., of Neidenfels, bas come to an end through the failure of that 
firm. 

Messrs. J. J. Roche & Co., of 83, Queen Victoria Street, E.C., 
have opened additional works at 13, Little Trinity Lane, E.C., to 
cope with increased business. The new works are fully equipped 
for repairing motor and dynamo breakdowns, and a staff is kept for 
outdoor service. 

We understand that the  Konstruktionswerke Elektrischer 
Apparate (System Bertram), of Frankfort, have joined bauds with 
Messrs. Voigt & Haeffner, A. G., from the 1st inst. 

The Newcastle-on-Tyne address of the 8t. Helens Cable Co. is 
now Imperial Buildings, Westgate Road. 

The Lister Electric Manufacturing Co., of Dursley, Gloucester- 
shire, have appointed Messrs. Pinching & Walton, of 52, Cannon 
Street, E.C., as their sole representatives for London and the South, 
for the sale of their specialities in dynamo, mot.ra, &c. 

Mr. G. D. Seaton, Messrs. Easton & Co.'s Midland Counties repre- 
sentative, has opened an office at No. 49, Deanszate, Manchester, 
and allcommunications should in future be sent to him at that 
address. 


Patent Application.—It is proposed to apply for a 
Bill to continue and confirm patent No. 22,703, of 1898 (amended 
1902), granted to W. P. Thompson, acting for F. E. Kip, of Mont- 
clair, U. S.A., for Improvements in stop motions for looms, warping 
machines, and the like; and for improvements in electrical stop 
motions for warps.” The application is for enabling the above to 
pay the renewal fees, notwithstanding that the time for so doiug 
has expired, and to deem it as good, valid and effectual as if pay- 
ments had been properly made. 


Electric Steering Gear.—Messrs. Siemens Bros. & Co. 
have recently fitted a Brougham’s patent electric steering gear on 
board the Earl of Crawford’s yacht Valhalla. А full description of 
the apparatus, accompanied by some clear diagrams and an excellent 
half-tone reproduction, has been prepared by the firm and issued in 
pamphlet form. We have no doubt that thoee who take a special 
interest in the matter can obtain a copy of the pamphlet on appli- 
cation to York Mansion, York Street, Westminster. 
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Willans Engines.—Messrs. Willans have booked the 


following orders:— Through Messrs. Mavor & Coulson, from the 


Aberdeen Corporation, for a 705-н.р. engine for direct coupling to 
a Mavor & Coulson dynamo, and intended for the Corporation tram- 
ways; through Messre. Bruce Peebles & Co., for an engine of 
600 E. P. for driving a Peebles dynamo for the Barnsley tramways; 
and through the British Electric Plant Co., for a 350-H.P. engine 
intended for the Corporation of Perth. 


For Sale.— Particulars appear in our advertisement pages 
of a quantity of engineering plant and machinery at Belper, which 
is offered for sale by tender. Watford Electricity Department is 
offering scrap metal for sale. Two Crossley gas engines and 


Crompton and Edmondson dynamos are offered for sale ii our 


advertisement pages to-day. Halifax Corporation offers: for sale 


one 300-Kw. single-phase alternator and engine, one 100-&w. alter- . 


nator, one 100-K w. direct-current dynamo, and one 200-1.H.P. engine; 
also single-phase transformers. See our Official Notices to-day 
for details. 


Books Received.—Journal of ihe Institution of Elec- 
trical Engineers, No. 160, Vol. 32 (Part 2). Containing discussion 
on the Metrical System of Weights and Measures"; Notes on 
Recent Electrical Design," by W. B. Esson ; Notes on the Manu- 
facture of large Dynamos and Alternators,” by Е. K. Scott; 
"Design of Continuous Current Dynamos," by H. A. Mavor; also 
the new wiring rules. 

“ Electric and Magnetic Circuits,“ by Ellis Н. Crapper, M. I. E. E., 
London: Edward Arnold. 10s. 6d. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The Т.С. has resolved that a committee 
shall visit Bioughty Ferry aud inspect the installation there before 
deciding deflaitely to work its prov. order. 


Barnstaple.—An action is pending against the T.C. 
in regard to the electric light undertaking, Mr. C. E. R. Chanter 
raising the point that the Council has exceeded its powers by 
carrying out wiring and fitting up consumers’ premises. The 
Council met yesterday to consider whether a mutual arrangement 
could be arrived at, but ultimately decided on defending the 
action. 


Basingstoke.—The Council has decided in favour of 


leasing its electric lighting order to Messrs. Edmundson's Electricity 


Corporation, whose terms are that the Council shall provide the 
capital, the company erecting the buildings and providing the plant 
under the supervision of the Council's engineer, and paying as rent 
а sum equal to the interest and redemption of the loan; the 
Council to have the option of taking over the undertaking as a 
going concern on terms to be agreed on at the end of 7, 14 or 21 
years. Mr: R. P. Wilson, the Council's consulting engineer, had 
previously submi:ted a scheme for electric lighting and pumping at 
the sewerage works, at an estimated cost of £18,000, and a supple- 
mental report advising the Council not to dispose of its proy. order. 


Berwick.—A deputation from the Т.С, has visited 
Hawick for the ‘purpose of inspecting the lighting of the 
streets with electric light. The Urban Electric Supply Co., who 
have the lighting of Hawick and Berwick, have made the latter 
Corporation an offer for the lighting of the streets on similar lines 
to the Hawick installation, which has given great satisfaction. 


ito'ness.—The T.C. has come to an agreement with the 
National Electric Wiring Co. to carry out its prov. order. for 
lighting. Under the agreement the premium payable to the com- 
pany on the cost of the works, plaut, &c., has been modified to 
7 per cent. The maximum prices are:—For private lighting on 
the maximum demand system, 7d. апа 3d. per Board of Trade 
unit, or 54d. flat rate; for power and eating, 3d. and 2d.; for 
streets and public buildings, 24d. The lease is for 10, 14, 17 and 20 
years at the option of the Council. The company have to pay 
interest and sinking fund on the Council's loan at 6 per cent., if the 
period for which the loau is granted does not exceed 30 years. 
The company are prepared to find the capital for the buildings, 
to commence operations by July 1st, and to have the light turned on 
in certain parts of the burgh by Christmas. 


Bracebridge.—The Visitors of the, County Lunatic 
Asylum at Bracebridge have appointed Mr. Vesey Brown to carry 
out the electric light installation at the Asylum. 


Brighton.—The T.C. has applied to the L. G. B. for a 
loan of £1,100 to defray the cost: of installing the electric light in 
the interior of the Aquarium. 


Cashel.—The U.D.C. has decided to advertise for a con- 


sulting engineer to advise the Council on the electric lighting 
question. | 


Cheltenham.—A L.G.B. inquiry was held on Friday 
into the application of tbe T.C. for а loan of £14,000 for electric 
light extensions and arc lighting. It was stated that the gross profit 
on the undertaking for the present year was £8,000, which would 
go to the interest and sinking fund. "There was no opposition. 


Chester.—The Lighting Committee has recommended 
that application be made to the Local Government Board for 
sanction to borrow the further sum of £14,076 (making with 
£105,924, the amount already borrowed, a total of £120,000), for 
extending the electric light undertaking. 


Crieff.—The Town Council has had under consideration 
the advisability of lighting the town by electricity, and the Lighting 
Committee has been empowered, if it think fit, to advertise tor 
offers from electric light companies!which will be laid before the 
Council. 


Calverley.— The B. of T. has granted a prov. order for 
electric lighting to the U.D.C. 


Dover.—Mr. Parshall, the second expert employed by 
the T.C. to report upon the undertaking of the Dover Electric 
Lighting Co., which the Corporation has agreed to purchas», recom- 
mends that the purchase price, £142,228, is a reasonable ione, and 
advantageous to the Council. 


Dunfermline.—The National Electric Wiring Co. has 
informed the T.C. of its intention to apply for a prov. order for the 
electric lighting of the town, and to provide a tramway scheme for 
the district. There is a probability of a local company being formed 
for the same purpose. 


Falkirk.—The T.C. has decided that, unless the terms 
of the order to be sought by the Scottish Central Electric Power Co. 
are modified, it will oppose the application, and a committee has 
been appointed to co-operate with Stirling, Alloa and other plases 
that may be affected by the order. 


Germany.—The Dessau Gas Co. has decided to establish 
a central electric lighting station in connection with the gasworks 
at Hagen-Eckosey. 


Gravesend.—The T.C. has adopted the following 
charges for electricity :—Arc lamps, 3d. per unit; motivs purposes, 
2d. per unit; lighting Corporation offices, &c., flat rate of 6d. per 
unit. 


Mastings.—The Т.С. has received from the L. G. B. 
sanction to Lorrow £705 for electric lighting purposes. 


Londs).—BeETHNAL GREEN.—The Electricity Com- 
mittee of the B.C. has resolved to purchase land for the purpose of 
buildipg ап electricity generating station and refuse destructor. 

BER`: < ND8BY.—At Tuesday's meeting of the Borough Council, it 
was rer« rted that up to date 5,551 8-c P. lamps had been applied for 
in excess of the capacity of the present plant. 

Po: r.AB.—The Electricity Committee of the B.C. considered this 
week the chances of a failure in the eupply next winter in con- 
ведос`.зе of the Council refusing to sanction the suggested 
extensions of plant. The Committee recommends that three spare 
arn^tvres complete with shaft and half coupling, be obtained from 
Mes. . Mather & Platt at a cost of £907. 


. Na.rn.—1' ^» T.C, in reply to correspondence from 
Messers. Crompton & Co., London, stating that the Council's 
amended agreement was unacceptable to them, has agreed to 
enter into further negotiations with Messrs. Crompton, asking them 
to state their objections, and advise as to their most favourable 
terms. Messre. Crompton object to the conditions ns to the pur- 
chase price of the lighting, the extension of the lighting area, and 
the completion of the works. 


Nottingham.—The competition between the Gas and the 
Electricity Departments of the Corporation is becoming interesting. 
Recently the Gas Committee decided to reduce the price of gas for 
power purposes from 2a. 10d. per 1,000 cb. ft. to 1s. 6d. or 18. 8d., 
according to the quantity used. This makes the price of gas about 
1d. for 23 н.р. an hour, while electricity costs ld. per unit. It is 
estimated that there are at present 600 gas engines at work in the 
city. The Gas Department themselves have between 30 &nd 40 gas 
engines working, and a large engineering firm who are building new 
works in Nottingham are providing for their power on the same 
system. The prospects of the gas engine in the lace city certainly 


appear very rosy. 


Paisley.—The E.L.C. has recommended for acceptance the 
offer for engine aud Schuckert alternator by Mesars. Davey, Paxman 
and Co., being a duplicate of the existing 300-x w. alternator, at the 
price of £2,400. At next meeting will be submitted a statement 
of the probable cost, along with plans, of new buildings proposed to 
be erected for the accommodation of additional plant. 


Romford.—The Empire Electric Light and Power Co. 
is applying for leave to amend its Bill relating to the terms of 
taking over the U.D.C.’s electric lighting order, so as to extend 
the period for laying mains, alter the period for municipal pur- 
chase, &c. 


Rugby.—The E.L. Committee of the U.D.C. has 


adopted a scheme for wiring private houses, the occupants either 
purchasing or renting the installations, which will be carried out 
by local contractors under the Council's supervision. Motors are 
also to be hired out. The price to be charged for light will be 
54d. per B. T. U. It is expected that the supply will be available in 
August. 


Swanage.—At a meeting of the U.D.C., held on April 
14th, a letter was read from the Sir Hiram Maxim's Electrical and 
Engineering Co., Ltd., asking details of the Council's require- 
ments in regard to electric lighting. It was resolved to ask Sir 
Hiram Maxim & Co. to furnish the names of any U.D.O.'s they 
have supplied with electric installations, and whether they 
obtained the order or the Urban District Council, and stating 
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that the Council is desirous of adopting a scheme if it can be 
shown it is a paying concern for an increasing town with a popula- 
tion of about 4,000. 


Woking.—The Woking Electric Light Co. report a satis- 
factory year with a large increase in consumers; they are concluding 
a contract with the L. and 8.W.R. Co. for the lighting of Woking 
Station and the goods yard, a contract which represents some 
70,000 unite per annum. 


ELECTRIC TRACTION NOTES. 


Bolton.—The Corporation has just closed a successful 
years working. The gross profits of the tramways amounted to 
£38,515. The traffic receipts were £85,703, as against £78,036 in 
the previous year. A sum of £22,790 has been allocated to depre- 
ciation, and £4,966 in aid of the borough rate. 


Dewsbury.—The Halifax Road section of the B.E.T. 
Co.’s tramway system at Dewsbury was opened on Saturday. But 
for a dispute with the Batley Corporation it is probable that ere 
now there would bave been a through line along this road from 
Dewsbury to Spen Valley. It is now suggested that matters have 
so far been arranged that the company will at an early date be able 
to proceed with the laying of the lines through the Batley borough 
and thus connect the Dewsbury and Spen Valley lines. Trial cars 
have already been run from Heckmondwike to Cleckheaton (Spen 
Valley), and it is expected that the official inspection of this section 
will take place shortly. The Thornhill and Ravensthorpe sections 
from Dewsbury have so far been very well patronised. 


Manchester.—The success of the first year’s working of 
this tramway has been greater than the promoters of the under- 
taking anticipated. It is stated that from the past financial year’s 
surplus, after paying all liabilities, the Tramways Committee was 
able to hand over a sum of £30,000 in reduction of the rates. In 
the current year the amount of profits to be similarly applied is 
estimated at £50,000. The income for the 12 months ending March, 
1901, is estimated at £537,699, and after the working expenditure 
has been deducted from thie, there remains a gross estimated surplus 
for the year of £184,820, of which it is proposed te apply £24,566 
to sinking funds, £48,254 loans aud interest, and £18,000 for depre- 
ciation and reserve fund, and £44,000 on permanent way account, 
besides the £50,000 for relief of rates. The renewal and deprocia- 
tion funds are being kept on a sound basis. The amount devoted to 
them has been increased from £36,249 last year to £62,000. Last 
year's estimate of income was £263,036, and tbis was exceeded by 
the actual receipts by not less than £57,000. On capital account 
tne estimated expeuditure for the current year is £428,890, as 
against an actual expenditure last year of £580,628. The receipts 
from the tramways during the week ending April 11th reached a 
total of £12,063, or some £2,000 more than had been recorded for 
any previous week. The number of passengers carried was close 
upon 24 millions. These figures include the takings for a full week 
on several new routes, but not those on the Stretford extension, 
which was only opened on Bank Holiday. 


Melbourne (Vic.) Railways.— It was proposed last 
month that Mr. Tait, the new Commissioner of Railways, be 
directed, when in America, to make inquiries into the question of 
electric railway traction, especially in relation to suburban traffic. 
The proposal came from the Railways Standing Committee, who 
suggested inquiries as to whether any American steam railways had 
been converted to electric traction ; whether overhead wire or third- 
rail was employed ; and asto the extent of water-power utilisation in 
connection with such undertakings; the maximum distance electricity 
is economically transmitted for moving passenger cars or freight 
traine, and the type of power station machinery. The use of petrol 
automobile cars on rails as feeders to suburban railways, or country 
lines where traffic is light, was also stated among the points sug- 
gested for investigation. 


Nottingham.—Operations are to be renewed within the 
next few days in connection with the tramway sections next on the 
list for extension upon the Corporation system. The standards 
which will carry the electric wires in Market Street have already 
been erected. The Hartley Road section has been delayed owing 
to the fact tbat the Corporation has had to wait for the points, 
crossings and junctions which are being constructed at Sheffield, 
The junction required at the Alfreton Road end is coming from 
America, and this is expected to arrive in the course of next week. 
It is hoped to have this section ready for traffic in about a month. 
The Market Street line will be rather & formidable undertaking. 
All the curves round which the trams now pass to the eastern and 
western sections will have to be taken up, and the work at this 
spot entirely reconstructed so that cars from both directions may, if 
desired, turn up Market Street, the object being to provide for the 
re-arrangement of the Chapel Bar traffic. The last-named thorough- 
fare is to be used as a down road only. 

Oa Monday a company of city officials and prominent citizens 
witnessed a demonstration of rail-jointing by the "'Thermit" 
process. The process is shortly to ba used on the electric tramway 
extension'in Hartley Road, 


The trolley of a car slipped the wire and fonled in a 
V-shaped fork at the junction of the Nottingham Road and 
Sherwood lines. In the result the trolley pole and standard 
were wrenched out, the plank to which the standard was bolted 
severely injuring in its upward flight the face of a lady passenger. 
It is curious that the wire itself was not broken by the strain, as 
that is more nearly what one would expect to occur if the trolley- 
head did not come off the pole. 


Paisley.—The Town Council has been in communication 
with the Glasgow Town Council with the view of ascertaining how 
many cars the City Corporation expects to have running on the 
section between Hawkhead Road and Paisley Cross. The reply was 


.that for ordinary service the number would be seven, but that on 


holidays and such occasions the number might be considerably 


‘increased. The question of supplying curreat for these cars was 


thereafter considered by the Electric Lighting Committee of the 
Paisley Council, and they were of opinion that it would not be ex- 
pedient to entertain the proposal. - 


Rowley.—The U.D.C. before proceeding with the con- 
struction of the electric tramway from Old Hill to Blackheath has 
decided to interview the Midland Tramway Co. at Birmingham, so 
885 un work may go on amicably as between the company and the 

oun : 


Wednesbury.—The Mayor of the borough has had 
an interview with representatives of the British Electric Traction 
Co. with the result that the differences which bave for some time 
existed between the company and tbe Corporation have been 
amicably settled. The leases of the tramway lines in the borough 
having expired new terms had to be arranged, aud it was on this 
point that the hitch which led to a prolonged deadlock occurred. The 
work of electrically equipping the lines will now be immediately 
proceeded with. 


Wolverhampton.—A meeting of the Tramways Com- 
mittee has been convened for to-day (Friday), when it is expected 
а defiuite decision will be arrived at respecting Mr. Shawfield's 
report. The reproduction in the columns of the Express and Star 
of the article Nemesis,” from the ELEcTRICAL REVIEW, bas had the 
effect of chastening, во to speak, the extreme advocates of the 
Lorain system, and councillors now feel that a very grave 
responsibility rests upon them. ‘So far, however, as the feeling 
of the public can be gauged,” says our local correspondent, it is 
quite evident that they are greatly enamoured of tb at system, and 


that they will be disappointed if anything should arise to 


permanently upset it. They totally disregard the high rates, and 
the prospect of these being increased, they will not listen to any 
arguments based on the question of the ‘ isolation’ of the borough, 
the lack of effective intercommunication with the outside 


` districts, or the fact that the increasing local imposts may 


have the effect eventually of driving manufacturers away 
from the borough. It seems to be sufficient for some of 
them that the town possesses a system of tramways such as is not 
to be found anywhere else, and therefore, they are prepared to atick 
to it. Attempts are being made to discredit the ELECTRICAL 
Review by hinting that it is in some mysterious way influenced by 
the British Electric Traction Co., but these attempts are, of course, 
unavailing among the more intelligent section of the community.” 
Complaint has been made that Mr. Shawfield’s tabulated statement 
as to the earnings of the tramways did not go beyond the month of 
January, which showed a loss of £127 4s. 3d. Though we are now 
nearing the end of April, no official attempt has been made to bring 
the return up to date by the inclusion of 11 instead of 9 months. 
In order to get some approximate idea as to how things stand, the 
weekly returns for the present year have been analysed. It is found 
that in February the total receipts from passengers amounted to 
£1,616 12s. 24d. To this must be added £30 revenue from 
advertisements, and about £5 from parcels, making a total income 
of £1,651 12s. 24d. The number of car-miles run was 
42,581. The average cost per car-mile during the preceding 
nine months was 10737d., or nearly 11d., but as the cost seems 
during the last four months to have got down from 10 82d. to 
between 9d. and 10d., 9d. has been taken as the standard in this cal- 
culation. On this basis the cost works out at £1,596 15s. 9d., giving 
a profit of £54 16s. 54d. The figures for March are :—Receipta, 
£1,650 188. 8d.; cost, £1,594 12s. 3d ; profit, £56 6s. 5d. The 
figures for the first two weeks of April onthe same basis are:— 
Receipts, £858 12s. 9d.; cost, £775 Os. 3d.; profits, £83 12s. 6d. 
The net result of the 10 weeks’ working is thus £194 15s. 431. It 
should be remembered that there are several items of cost which 
have not been allowed for in the official statement nor in this cal- 
culation, and it must also be taken into account tbat the cost per 
car-mile has never yet been got down to 9d., fluctuating near 94d. 
It is more than probable, however, that when the official statement 
is issued, it will be found that the cost per car-mile has been nearer 
10d. than 9d. In this case there would be nochance of any profit what- 
ever. It is also regarded as very significant that immediately after the 
close of the Exhibition—during the running of which the traffic 
was greatly inflated—the profits began to disappear. The gravest 
aspect of the whole question, however, is that a section of the Tram- 
ways Committee have so committed themselves to the system, that 
even if the Council desired to abandon it, it would be i opossible, 

in face of Claus: 19 of the contract, to do so. In the Committee 

members are acutely divided, and whatever decision is finally 

arrived at, there are almost certain to be resignations; and it іш 

stated that several members of the Council who originally voted for 

the Lorain system are now prepared to vote against 16, 


(Continued on page 1702.) 
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THE MILAN-VARESE-PORTO CERESIO 
ELECTRIC RAILWAY. 


THE first section of Italian railway line to be equipped with 
electrical traction was that which connected the towns of 
Gallarate, Varese and Porto Ceresio with Milan ; this line 
forms part of the railway system of the Societa Italiana per 
le Strade Ferrate del Mediterraneo, and not only carries a 
heavy tourist traffic on account of its contact with Lakes 
Maggiore and Lugano, but also forms the main artery 
between Milan and one of the most industrious and densely 
populated districts of Italy. As will be seen on reference to 
the adjoining map, the portion of the system already 
electrified extends from Milan to Porto Ceresio, on Lake 
Lugano; the other branches shown, to Laveno and 
Arona, on Lake Maggiore, are in process of conversion, and 
will be electrically operated at an early date. The railway 
company was induced to undertake the conversion by the 
density of the traffic over the lines in question, combined 


of 152 passengers per train. The distance of 25 miles 
between Milan and Gallarate is traversed by express 


Map or RouTE. 


trains in 30 minutes; and the motors are capable 
of giving a speed of over 60 miles an hour. The total 


ee ee Oe 


View oF BTEAM ALTERNATOR AND MAIN BWITOHBOABD AT TORNAVENTO. _ : 


with the heavy cost of coal, the original intention being to 


utilise a fall on the River Ticino; however, owing to 


the variable quantity of water available, steam-driven 


generating plant could not be dispensed with, and it was 


thought better to adopt steam entirely than to incur a heavy 
capital expenditure on a duplicate hydraulic plant. This 
decision was strengthened by difficulties met with in the 
course of negotiatiuns for the concession of the water-power. 

The generating station, as shown on the map, is situated 
at Tornavento, on the River Ticino, about seven miles from 
Gallarate; from the power station the mains are carried 
across country to Gallarate and Parabiago, after which they 
follow the course of the railway lines, feeding converting 
sub-stations at Gallarate, Gazzada and Bisuschio on the 
north, Parabiago and Musocco on the south. The current 
is conveyed to the trains by means of the “ third rail.“ 
The trains consist usually of two cars each, a motor-car and 
a trailer, seating 76 passengers, making a total capacity 


length of the line is 47 miles, of which the part 
between Milan and Gallarate is double track. Electrical 
working between Milan and Varese was commenced in 
November, 1901, and was extended to Porto Ceresio in 
June last year. The whole of the electrical equipment, 
including the plant at the generating station, was installed 
by the Compagnie Thomson-Houston de la Méditerranée, 
while the steam engines and boilers at the power station 
were supplied by Signor Franco Tosi, of Legnano. 

The steam generating plant consists of eight water-tube 
boilers, of 290 m?. heating surface each, working at a pres- 
sure of 12 atmospheres, and fired by hand; there are also 
three sets of economisers. In the engine room there are 
three generating seta, each comprising a horizontal tandem 
compound one-crank engine coupled to a three-phase alter- 
nator. The engines are fitted with the Franco Tosi valve 
gear, the admission valves on the high-pressure cylinder 


being operated by trip gear controlled by the governor, while 
F 
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those on the low-pressure cylinder are positively operated. 
Each engine has a normal output of 1,200 B. H.P., and a 
maximum of 2,000 н.р. at 94 rp.m., with steam at a 
pressure of 11 atmospheres, Between the engine and vue 


generator there is mounted a heavy fly-wheel. 


View oF MoroR-CAB AND TRAILER. 


The alternators are of the revolving magnet type, rated 
at 750 Kw. each, and generating at 13,000 volts three- 
phase; they are capable of an overload of 25 per cent. for 
two hours, and 40 per cent. for short periode. The magnet 
wheel carries 32 poles, giving a frequency of 25 cycles per 
second. 

The alternators are excited by means of two 75-Kw. 
dynamos, driven by vertical engines and generating at 125 volts. 

The switchboard consists of nine panels, of which three 
are for the generators, one for the exciters, one for the total 
output meters, and four for the transmission lines, Trans- 
formers are interposed between the high pressure lines and 
the instruments on the switchboard, so that there is no 
danger to the attendants in operating the latter, and the 
connections with the alternators and lines are kept out of 
reach. An oil switch capable of interrupting the current at 
18,000 volts is interposed 
in circuit with each alter- 
nator, and each of the trans- 
mission lines is brought in 
through an automatic oil 
circuit - breaker, specially 
designed for this instal- 
lation; the latter are 
placed about 5 ft. behind 
the switchboard, in in- 
combustible boxes, and are 
operated from the board by 
means of levers. An in- 
stallation of Wurts light- 
ning arresters is provided. 

The four high pressure 
lines leave the station on 
the same poles, but soon 
separate, as indicated on 
the map; two lines run 
northward and two to the 
south, each set being com- 
posed of six copper wires 
carried by special insulators 
on wooden poles. The 
diameter of the wire varies 
between 4 and 9 mm., and 
the total length of line is 51 
miles, The poles are spaced 
at intervals of 130 ft., and 
in some parts every tenth 
pole is of iron. А в 
line joins the sub-stations 
of ꝑ Parabiago and Gallarate. All the lines are pro- 
tected j: with lightning arresters, and equipped with oil 
switches where they enter the sub-stations 

The sub-stations are on the average about 10 miles apart ; 
the three nearer Milan are equipped with two six-pole 
compound-wound 500-Kw. rotary converters each, the other 


two having one 250-Kw. rotary each. In each of the larger 
sub-stations there are seven transformers, cooled by am air- 
blast, of 180 kw. each, one being held in reserve; these 
reduce the pressure to 420 volte, from which the rotary 
converters give direct current at 650 volte, Provision is 
made for starting the rotaries from 
either the direct or the alternating side, 
the field magnet circuit being sub-divided 
in the latter case. The converters are 
capable of an output of 40 per cent. 
above their normal rating, and either of 
them can maintain the ordinary train 
service in case of a breakdown of the 
other. The transformers are used in two 
separate groups, one for each converter. 
The switchboards, as in the power station, 
carry no high-pressure apparatus. The 
direct-current panels are provided with 
magnetic blow-out circuit breakers, and 
the usual standard apparatus of the 
Thomson- Houston Co. 

The other two sub-stations are similarly 
equipped, but have only one converter each, 
and as the load in these stations is very 
variable, they are, in addition, provided 
each with a buffer battery of 823 cells, 
of 320 ampere-hours’ capacity discharging in one hour, and 
a Thury motor-booster. The Thury automatic regulator is 
used to maintain the output of the converter constant at 
all times, the battery and booster being connected in parallel 
with the converter. 

A battery of 505 ampere- hours capacity is also installed 
in the sub-station at Musocco, nearest to Milan. 

The track consists of Vignoles rails of 72 lbs. per yard, 
carried on wooden sleepers. The joints are bonded with 
copper wire 11 mm. in diameter, with cross-connections of 
similar wire between the rails and tracks at intervals of 
110 yards. 

The third rail or conductor is a Vignoles rail weighing 
90 Ibs. per yard, and is carried on insulators at the side of 
the track at intervals of about 13 ft. The insulators are of 
artificial granite, which has been found to answer well ; 


INTERIOR OF SuB-SrTaTION. 


over the granite there is an iron cap, on which the rail is 
carried, with freedom to move slightly with temperature 
variations and bending of the sleepers as the trains pass over 
them. Other types of insulator are also under test. The 
joints are bonded with flexible copper bonds of 200 mm’. 
cross-section. The electrical resistance of the third rail, 
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including bonds, is about 0°05 ohm per mile. The average 
loss by leakage at the insulators varies from 0°16 to 
0:2 ampere per mile of third rail, according to the 
weather. On gradients the rails are firmly connected 


in lengths of 10, and are anchored at the middle | 
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LocoMorIvE, TRAIN, AND TRANSMISSION Linz Crossina RAILWAY. 


point; these lengths are connected by flexible coupling:. 
At points and level crossings the; conductor rails are inter- 
rupted, the circuit being then completed through armoured 
cables of 400 mm?, cross-section. The conductor is shielded 
to some extent from accidental contact by a wooden roof, as 
ghown in the figures. 

No feeders are used along the railway, the conductors 
being fed direct from the sub-stations ; the conductors are 
cut at each sub-station, and the two open ends are connected 
at the switchboard. As all the sub-stations are in parallel 
on the contact rail, in case of an interruption of the high 
pressure feeders, the converters would take current from the 
rail and run as direct-current motors, with the series winding 
in opposition to the shunt; to prevent this dangerous 
possibility, reverse current cut-outs have been provided which 
break the circuit if the current tends to reverse. 

The rolling stock consiste of 20 motor-cars and 20 trailers 
of the corridor type, entered at the ends; the former weigh 
40 tons each and the latter about 25 tons, and both measure 
nearly 60 ft. over the buffers. 

The body of each car is supported by two bogies, the 
axles of which, in the case of the 
motor-cars, are direct driven by motors. 
These are of the type G.E.—55, four 
to each car of 165 н.р. each, and are 
designed for a speed of 55 to 60 miles 
per hour, which is required for the 
greater part of the journey between 
Milan and Gallarate, with rapid 
acceleration from rest. There are two 
L-3 series - parallel controllers оп 
each car, each controlling the four 
motors, together with the usual 
switches, circuit-breakers, &c. Besides 
a hand-operated brake, there is an air 
brake for which, and for the whistle, a 
4-H.P. motor-compressor is provided. 
Glow lamps in series are used for the 
head and tail lights and for lighting 
the interior of the cars. The current 
is collected from the third rail by shoes 
at each end of the car, supported from 
the grease boxes by iron brackets (вее 
fig. on p. 702) ; contact with the rail is 
thus maintained by one or other of the 
shoes, even where wide gaps in the rail 
occur. The maximumcurrentat starting 
is 700 amperes, and in normal running | 
600 amperes ; the drop of pressure on the line is about 15 
per cent. 

An electric locomotive for hauling goods wagons is shown 
in one of our views ; this weighs 344 tons, and is equipped 
with four GE. 55 motors of 165 Н.Р. each, a central series- 
parallel controller, type L-7, air-compressor, &c. 

16 bogie cars are in course of construction, two of which 


‚ 
* 


“А 


are being arranged on the * multiple unit " system, as well 
as five bogie vans for goods and mails. 

The traffic has at times become so heavy that 86 electric 
trains have been ran in one day, all of them heavier than 
the normal, and the management was hard put to find suffi- 
cient rolling stock to cope with the demand ; 
in fact, it became necessary to run four 
steam trains in addition. The latter, how- 
ever, were not appreciated by the travellers, 
who often preferred to wait for an electric 
train. According to a report of the rail- 
way company, very few drawbacks have 
been met with in the working of the 
system, and those were of little moment, 
while the public has shown its appreciation 
of the innovation in the most unmistakable 
manner. During one year the electric trains 
performed nearly seven million car-miles as 
compared with three millions with steam 
haulage, and tLe total receipts between 
December Ist, 1901, and August 31st, 
1902, in spite of a reduction in the fares, 
rose to 993,150 lire, as compared with 
663,000 lire in the еле period of 
the previous year. On the occasion of a 
festival at least three times as many 
passengers were carried as at the same time in the 
previous year. These figures will serve to show the 
popularity of the new system, which.has, indeed, everything 
in its favour ; cleanliness, high speed, frequency of service, 
reduced fares, all are attractions of considerable commercial 
value. We trust that those of our British railway managers 
who have not already done so, will take note of the success 
attained, and that they will lose no time in emulating it. 
Experimenta are not necessary when object lessons such as 
this are displayed before us. 


The Cancer Research Committee and High-frequency 
Currents.—The New York Herald (Paris edition) some days ago 
published a dispatch from its Berlin correspondent stating that the 
leading German surgeons and authorities on cancer interviewed by 
him all discredit the report of the British Cancer Research Committee 
that the disease can be cured through the high-frequency electrical 
treatment. Experiments with electricity have been made by the 
leading German authorities for ten years, according to Prof. 
Bergmann, and have been abandoned as impracticable. Prof. 


Bergmann said: “It is folly to believe that a cancerous growth 


Main SWITCHBOARD IN SUB-STATION, 


can be destroyed by high-frequency electric current. From 20 to 
30 per cent. of the cures are now effected by means of the knife 
and we believe that surgical treatment is the only one practicable 
and at the same time the most humane. England must be com- 
mended on the great progress she has made in investigating the 
genesis and the curatiye treatment of cancer, but I do not believe 
electricity will be applicable.” Prof. Leyden, the chairman of the 
con Commission, and Prof. Rosenbaum expressed similar 
views. | 
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SILOXICON. 


Мв. Оввїн E. DUNLAP writes: — A new refractory material, 
which is to be called ‘Siloxicon,’ has been discovered by 
Mr. E. G. Acheson, of Niagara Falls Mr. Acheson is the dis- 
coverer of the processes for the manufacture of carborundum 
and artificial graphite, but it is his opinion, that his latest discovery 
is destined to be even more importantzto the industrial world 


MILAN RAILWAY: LEVEL CROSSING, SHOWING Вуттон-Вох. 


than either of the processes referred to. Siloxicon is made in an 
electrical furnace in a manner somewhat similar to carborundum 
and graphite. The raw materials are ground coke and sand, to 
which may be added sawduet to increase the porosity of the mixture. 
The furnace in which siloxicon is manufactured at present is 
erected in the plant of the International Acheson Graphite Co. It 
is built of loose brick, no mortar being used. In length the furnace 
is about 30 ft., and itis 8 ft. wide and 6 ft. high. 1,000 E. K. . is 
used in its operation. It is Mr. Acheson's discovery that the manu- 
facture of siloxicon requires that the temperature of the furnace be 
kept below that necessary for the manufacture of carborundum. 
Siloxicon forms when the temperature of the furnace is maintained 
at a value ranging from 4,500* to 5,000* F., while carborundum re- 
quires a heat verging on 7,000" for its manufacture. In colour 
siloxicon is grey-green, and when it comes from the furnace itjforms 
а loosely coherent mass. It is reduced to 
powder form, so that it will pass through 
a No. 40 sieve, by running it through a 
mill In ite powdered form it is shipped 
in barrels.  Siloxicon is а self binding 
material, and when moistened with water it 
can be formed into any desired shape and 
fired. However, for many purposes, it will 
be mixed with about 25 per cent. of clay. 
The prospective field that will be occupied 
by siloxicon is in the manufacture of re- 
fractory linings for furnaces or converters, 
the manufacture of crucibles, fire - brick, 
muffles, tuyeres, &c. In every way siloxicon 
is а substitute for refractory  clays, 
magnesia, lime and graphite in their 
application to high temperatures. Siloxicon 
is insoluble in metals, infusible at high 
temperatures, and is inert toward both 
acid and basic slags. Orucibles made of 
siloxicon are found to be superior to the 
crucibles of clay or of graphite and clay in 
common use in that they are not acted 
upon by the molten metal or worn away 
externally by the action of fuel or furnace 
gases. While Mr. Acheson considers it 
preferable to utilise the selfsbinding pro- 
perties of siloxicon in its various applications to articles or linings, 
he realises that in some instances it may be preferable to use a binding 
agent, such, for instance, as hydro-carbons, as liquid tar, asphaltum 
or pitch, carbonaceous materials, as molasses or glue, or other 
agents. When a permanent binding agent is used, like liquid 
tar, the ground siloxicon and sufficient tar to bind it together 
are mixed thoroughly in a hot oondition, the resultant mass 
being moulded into the desired forms, which may then be 
burned, or they may be used without burning, in which case they 
receive the necessary burning while in their permanent combination. 
It is pointed out that when siloxicon is used as a furnace lining, it 
may be preferable to prepare the mixture as when making articles 
and tap or ram it into place. The new Niagara furnace in which 
siloxicon is made, is protected by recent patents granted to Mr. 
Acheson. It has a double fiat core, but as Mr. Acheson’s patents 
cover a plurality of cores, it is likely that future furnaces will have 
three cores. The adjoining illustration gives a good idea of 
the size and shape of the furnace.” 


Harvesting by Electric Power.— Mr. Hamilton Wright, 
in the American Electrician, gives an account of a method of using 
electric power which has been developed in the San Joaquin 
Valley, California, and is considered likely to revolutionise present 
methods of harvesting grain on a vast scale. He states that it has 


been successfully demonstrated that a combined harvester and 
tbresher with electricity as its motive power will perform the work 
of a 60-н.р. traction engine at one-fifth the cost for power alone,and 
one-half the cost for total operating expenses. A large dynamo was 
retently set up on a dismantled traction engine, electrical connec- 
tion being provided by an insulated cable which was paid out from 
a reel as the machine advanced, the dynamo being used as a motor 
to propel the traction engine. When current was admitted to the 
motor the big machine started away without a hitch, drawing a 
combined harvester at а rate sufficient to cut and thresh 85 acres of 


MILAN RAILWAY: ARRANGEMENT OF COLLECTOR. 


standing grain a day. A similar harvester drawn by 41 horses would 
cut an average of 60 acres a day at almost three times the total cost 
of operating. In the great wheat fields of the Pacific Coast, 
however, steam has almost entirely superseded animal power. 
Now electricity bids fair to take the place of steam. 
A strong feature of the electrically-driven combined har- 
vester and tbresher is that with it four men may produce 
results: which have hitherto required the services of a dozen. A 
motorman, a steerer, a sack-sewer and a general) attendant easily 
attended;toithe big harvester onlits trial trip. Doubtlessiwhenia 


FURNACE USED IN THE: MANUFACIUBRE OF SILOXIQOON. 


greater degree of perfection in this method is attained three men 
will suffice, the motorman also steering the machine. It is obvious 
that an electric traction engine could also haul a harrow, plow, 
sower, cultivator, &c., and do the work of steam machines built for 
the various agricultural operations. A fact perhaps not yet realised 
is that irrigation and generation of power from the fall of water go 
together. Nota single drop of water is lost by the utilisation of 
ite gravity, and when the water issues from the turbine of 
& power house it may be diverted to agriculture. Thus the 
water which is used to irrigate the land may also furnish power to 
harvest the crops. It is estimated that the running streams of 
California alone will supply 840,000 H. r. Of this amount tbe fairly 
large quantity of 125,000 н.р. has already been utilised. 


Water Power in South Africa.—In the current 
Cassier's Magazine Mr. Francis Fox discusses the utilisation of the 
Victoria Falls on the Zambesi River. It is estimated that in the wet 
season 35,000,000 н.р. is running to waste, or about five times the 
power in the Niagara Falls. In а new country like Rhodesia, with 
its gold, copper, and coal mines there is an enormous demand for 
power, and the establishment of a water-power electric station near 
the Falls would attract chemical and metallurgical industries as has 
happened at Niagara. The power house would be placed in the 
second zigzag below the Cascade, where a head of at least 250 ft. 
could be obtained. An 8-ft. pipe would serve а 5,000-н.р. 
generator, which is probably the sise of unit that would be 
adopted. 
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Я ELECTRIC TRACTION NOTES. 


(Continued from page 698.) 


Grays.—Steps are being taken by a syndicate to obtain 
powers to construct electric tramways from Grays to Tilbury and 
Purfleet. A survey of the suggested route has been made, and the 
support of the local authorities is being sought. 


Huddersfield.—The manager of the Corporation tram- 
ways has been instructed to obtain chilled car wheels from Messrs. 
Milnes, Voss & Co., at £1 10s. 9d. per wheel. The manager has also 
been authorised to offer the British Electrical Car Co. £430 for an 
* Exhibition " car, which offer has been accepted. 

In reference to the Dewsbury, Batley, and Birstal Tramways, the 
town clerk has reported to the Tramways Committee the 
suggestions made by the Mirfield U.D.C., as to the negotiations now 
proceeding with the British Electric Traction Co, with respect to 
the question of widening bridger, and the Town Clerk (Mr. J. H. 
Field) was authorised to proceed with the transfer of the Cor- 
poration’s powers. The town clerk hes been instructed to request the 
borough member (Sir Jas. T. Woodhouse), and the county member 
(Sir Jas. Kitson, Bart.), to oppose the the Tramway Workers’ (Hours 
of Labour) Bill, 1903. 

The cost of the Moldgreen accident was reported to be 
£3,396 11s. 11d., and the Committee have resolved to transfer this 
sum from the depreciation account to the year's revenue account. 

At a meeting of the Tramways Committee on 9th inst. the 
borough treasurer submitted a statement of the tramways revenue 
account for the year ended March 31st, 1903, showing a balance 
deficiency of £12,136 98, which, added to the balance of £9,036 
9s. 8d. brought forward from last year, made a total debit balance 
of £21,172 128. 8d. It was resolved that the Finance Committee be 
requested to make provision in the new borough rate for a rate in 
aid of the tramways of 7d. in the pound. "The depreciation account 
showed a balance in hand amounting to £16,445, and the compen- 
sation account a balance of £245. 

At a meeting of the Borough Council on 15th inst. the recom- 
mendation of the Committee was adopted. The details of the 
accounts are as follows :— 


Amount of deficiency for year ended March 81st, 1901 .. .. 210,100 4 8 

Deduct amount transferred from depreciation account T 000 0 0 

| Leaving balance carried forward T - vs as £5,100 4 8 

Add deficiency for yeat ended March 81st, 1902 as + s 9,144 19 0 

414,245 8 8 

Deduct amount of rate in aid equal to 8d. in the £ 5,209 0 0 

Balance carried forward ss at А 22 £9,086 3 8 
Deficiency for year ended March 81st, 1903 .. £8,789 17 1 
Add cost of Almondbury accident, June 28th, 1902 8,996 11 11 

— — 12.186 9 € 


Present debit balance, to be dealt with by rate in aid or otherwise £21,172 19 8 


Steam Section.—Receipts, £2,554 168. 4d. ; miles run, 47,817; per 
mile, 12:82d. Total expenditure, £3.122 8s. 3d. 

Electric Traction. — Receipts, £54,076 198. 10d.; miles run, 
1,274,112; per mile, 1018d. The total expenditure amounted to 
£65,645 9s. 11d., showing a loss of 2:19d. On both sectione the 
deficiency was £12,136 9s. 

The tramway receipts for the month of March last amounted to 
£4,786 28., an increase of £607 19s. 10d. upon the corresponding 
до, of the previous year. Тһе receipte are equal to 9:054. рег 
car-mile. 


Liverpool.—The Traffic Sub-Committee has entered 
into an agreement with the Litherland District Council, under 
which the Liverpool authorities will construct certain tramways 
within the area of the Litherland District Council, to provide 
electric tramway convenience for residents within the area. A 
draft agreement has been drawn up for obtaining through passenger 
traffic with the South Lancashire Tramways Co. 


Salford.—The Salford Tramways Committee is consider- 
ing a proposal of the Barton Rural Council with regard to the 
leasing of a proposed light railway at Clifton. The line is to con- 
nect the district of Kersley with that of Swinton and Pendlebury, 
at Newtown. When it is completed, communication will be estab- 
lished between Manchester and Salford, on the one hand, and the 
borough of Bolton on the other, by way of Clifton and Farnworth. 


Southport.—The Tramways Committee has given 
orders that one of the cars shall be fitted with Hudson & Bowring’s 


life guards. It is intended to fit up 22 out of the 28 Corporation 


cars with the new guard. A trial was made with a “dummy ” with 
satisfactory results; the car was run at four to 16 miles an hour, 
the dummy being picked up in every instance. Hitherto the 
guard in use has been the Tidswell. 


Spain.—The Sarria-Barcelona Railway Co. proposes to 
adopt electric traction in place of steam on ite line. 


Sunderland,—At a meeting of the Tramways Committee 
on 16th inst, the question of the charge for energy, which is 
obtained from the Electricity Committee at a cost of 2d. per unit, 
was again discuesed at some length. The Tramways Committee 
considers the charge exorbitant, more particularly in face of the fact 
that large consumers can obtain electricity used in large quantities 
at а very much lower price than is the case with the tramways. 
It contends that the tramways are thus put upon an unfair foot- 
ing, and that some of the profit made by the electricity producing 
concern is really filched from the tramways, which are to that extent 
handicapped. A longilist was, placed before the Committee showing 


the prices paid by different towns for their supply, and in almost 
every case the price was 1jd., or even lesa. The matter was again 


_« adjourned, and the electrical engineer was asked to prepare a report 


as to the cost of production. At the same meeting it was decided 
to recommend the Corporation to build offices at a cost approxi- 
mating on £4,700. Those at present occupied are of a temporary 
character. 


Urmston and Trafford Park.—The Trafford Park 
Estates Co. have caused plans and estimates to be prepared for a 
tramway which is to run through the Park from Old Trafford, close 
to the Ship Canal Docks, to the Urmston railway station, on the 
Cheshire Lines Railway. The line wil] make a short cut across 
fields, after leaving the Park near Mode Wheel, to Urmston. 
Travellers will be able to save the journey by way of Stretford 
village. As an alternative scheme, а line has been suggested from 
Trafford Park along Lostock Road, Davyhulme, and Croft's Bank 
Road, to the Urmston boundary. : 


' 


TELEGRAPH AND TELEPHONE NOTES. 


Alexandria—Cairo Telephone.—The Cairo correspon- 
dent of the African World understands that the local telephone 
company has come to an arrangement with the Telephone Admini- 
stration whereby, in a short time, the company's subscribers will be 
able to communicate direct between the two cities by means of 


. their own instruments. 


Dutch-German Cable,—4A Reuter dispatch from Wash- 
ington says that after mature consideration the U.8. Navy Depart- 
ment bas informed the State Department that it has no objection 
to the landivg of the projected Dutch-German cable at Guam, in 
the Ladrone Archipelago. Instructions have accordirgly been 
issued by the State Department sauctioning the landing of the 
cable. It is explained by the Standard that the cable referred to is 
that provided for in the Convention concluded a year ago between 
Holland and Germany, and for which those two countries sgreed to 
grant a joint subsidy. It is to connect Menudo, in the Celebes, with 
the projected American cable to the Philippines by way of the Pelew 
Islands, which belong to Germany, and its importance to the 
two contracting Powers lies in the fact that it will afford com- 
munication with tbeir Possessions in the Eastern Seas, indepen- 
dently of cables touching British territory or controlled by British 
companies. | 


Telegraph Cable Imports.—The imports of. foreign 
telegraph cables and apparatus into this country during March 
reached a value of only £5,960 as compared with £9,506 in the pre- 
ceding montb. The total of such imports for the first quarter of 
the year is returned at £22,996. 


Telegraphic Interruptions and Repairs :— 
CABLRS, INTERRUPTED, 


Latakia-Cyprus .. sa А es we June 90, 190 . os 
Trinidad-Demerara No. .. T T .. Aug. 97, 1901 .. T 
Dominica-Martinique .. ae аа e, 5 Мау 8, 1902 °. 
Bt. Lucia-Martinique .. 5 a ae .. May 8, 1902 р 

Guadeloupe-Martinique os m ES .. Мау 9, 1902 А 
Martinique-Puerto Platte. «- July 10, 1902 
Guantanamo-M ole Bt. Nicholas ee ee ө Aug. 4, 1909 ee ee 
Cayenne-Pinbeiro ee oe ee ee ee Aug. 18, 1909 .. oo 
St. Lucie-Bt. Vincent sx ae 


0 ee Sept. 19, 1902 ee ee 
Reissa-Issa ve oe ee es ee ee Oct. 22, 1902 ee ee 
Reissa-Yemani . oe ss as oe .. Осі. 22, 1902 
Paramaribo-Cayenne .. ga ье oe .. Feb. 27, 1903 .. СЕ 
Zanzibar-Mombassa .. oe av .. March 6, 1908 .. April 15 
Jamaica-Colon ee ео oe se ee ee March 12, 1908 ee oe 
New York-Hait ee ee ee ee ee April 18, 1908 ae ee 
Accra-Lagos vs sa - ee .. April 7, 1908  .. April 17 
St. Jacques-Haiphong .. 2x .. April 17, 1908 .. s 

LANDLINES. 

Moulmein-Bangkok .. Бе " ss .. April 16, 1908. .. April 17 
Indo-European between Berlin and Warsaw . . April19,1903 .. April 20 


Telephone Development in France.— IMPORTANT 
PROPOSALS.—M. Trouillot, the French Minister of Commerce, has 
just deposited in the office of the Chamber of Deputies, a project 
of law, prepared by M. Berard, Under Secretary of State for Posta 
and Telegraphs, for the purpose of increasing telephonic com- 
munications, with a view to iplacing the plant of certain of the 
systeme (reseaux) in a satisfactory condition. M. Berard, proposes 
to ask Parliament to sanction the negotiation of a Ican of 
3,900,000 fr. at 3 per cent., repayable by annual instalments to be 
reckoned in the Budget, the whole to be repaid in a maximum 
period of five years. It is stated that on January 1s:, 1903, there 
were in France 3,523 circuits, representing a total length of 161,000 
kilometres of wire. During the year 1902, no fewer than 1,317 
circuits were erected, having a development of 20,895 kilometres of 
wire. All these lines, except those used in international work, were 
established not at the expense of the State, but by means of 
advances made by the towns, departments, Cbambers of Commerce, 
&c. These advances are repaid from the profits of the working. 
One ot the main obstacles is the increasing difficulty of obtaining long- 
distance connections. Moved by the complaints arising from this 
state of things, but being unable to double the number of lines by 
means of the ordinary credits, M. Berard invited the employés 
of his Administration to seek a means for obtaining a better out put 
from the existing lines by disembarrassing them of the service 
conversations which must be exchanged between the telephonists in 
order to prepare the, "putting through" of subscribers. The 
solution has been found by constituting а third. oi ouit by means of 
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two existing circuits. Three telephone lines are thus obtained, of 
which two are used in the ordinary manner, and the third is 
en ployed for the exchange of service conversations. The Under 
Becretary of State estimates that the moment bas arrived for the 
State to bring its direct and material assistance to the establishment 
of telephonic lines, which are of general utility, and will fill in the 
gaps of the present system. At present it is estimated that a sum 
of 6,000,000 fr. is immediately necessary in order to carry out the 
most urgent work. 


Wireless Telegraphy.— The following is the explanation 
given in the Times of 18th inst. for the stoppage of the service of 
Marconi press messages from America :—'' Owing to the breakdown 
of a subsidiary device employed in connection with one of the tele- 
graph stations established by the Marconi Co. for trans-Altautic wire- 
less telegraphy, the service of telegrams to the Times by Marconi- 
graph from America is temporarily interrupted. The company state 
that the disablement of the apparatus is purély of a mechanical 
nature, and that the necessary repairs will shortly be completed.” 

A new expedition to the North Pole is being planned by German 
explorers. It is part of the scheme for the submarine boat invented 
by Dr. Anschutz-Kaempfe to penetrate beneath ice-bergs. To aid 
the expedition, Dr. Scholl, of Munich, has organised a separate 
expedition to erect a wireless telegraph station and observatory at a 
point between lat. 78 and 80° north. This station ів to commuricate 
with the submarine boat, which will be equipped with wireless tele- 
graphy apparatus. Messrs. Siemens & Halrke, of Berlin, operat- 
ing the Braun wireless telegraph system, are backing Dr. Scholl and 
preparing special instruments for the wireless telegraph station, 
which will make meteorological, maguetic, oceanographic and other 
scientific investigations. The results are to be conveyed by means 
of wireless telegraphy communications to the civilised world. 

It was announced a few days ago that a general agreement has 
been arrived at between Marconis Wireless Telegraph Co. anda 
group of Danish financiers in Copenhagen for the establishment of 
& wireless system between Iceland and the North of Scotland. The 
arrangement was stated to also contemplate the establishment of 
telegraphic communication between Reykjavik, the capital, and 
the most important places in Iceland. The 7’imcs correspondent 
at Copenhagen has since reported that the statement ів not quite 
correct. The agreement which bas been made is of a preliminary 
or provisional kind, and only involves an option for a Dauish 
&ssoc ation to carry out the project. 

A Reuter's dispatch from Rome, April 18 h, saya that the Marquis 
Luigi di Solari, who is at present in London, has submitted to 
Signor Marconi, on behalf of the Italian Government, a convention 


for the establishment on the coast and ор the islands off the Italian 
coast of a system of 12 Marconi radio-telegraph stations, of the . 


average range of 300 kilometres, to be used for commercial and 
military purposes. Some of the stations are to be complete before 
the end of the present year, and the others within the first half of 
1904. Two of these 12 stations will be those already established at 
Punta di Velaand Montemario, which will, however, be strengthened. 
These will be exclusively reserved for military use; others to be 
used for both military and comm:-rcial purposes, will be established 
at Cape di Leuca, near Gaeta, at Elba and at Asinara. By the pre- 
sent convention, Signor Marconi cedes his apparatus to the Govern- 
ment free of charge, and gives permission for them to be reproduced 
in military establishments, stipulating, however, for a guarantee 
that his patents shall not be 'infringed. The receipts from tele- 
grams sent from stations on the Italian coast will be paid in, in their 
entirety, to the Italian Treasury; receipts from dispatches sent 
from ships provided with Marconi apparatus will go to the Marconi 
Co.; and, finally, the State will receive a fixed tax of one lira per 
message above the ordinary cost of telegrams. Already many of 
the great shipping companies, whose vessels touch at Mediterranean 
ports, have made agreements with the Marconi Co. for the imme- 
diate installation of wireless telegraph apparatus on their vessels. 
Signor Marconi and the Marquis di Solari were to leave London for 
Rome on 26th inst. 

The following very interesting communication from Mr. Mark 
Barr appeared in the Times of April 21st :—'' The trial at Poldhu 
of attuned electrical circuits, wbich was described by Dr. Fleming 
in the Times of Tuesday last, involved the use of two wave fre- 
quencies only. With but two frequencies it is obvious that the 
wave periods can b3 made to differ enough to make the resonance 
effective. The public wish to know what will happen when not 
two, but 200 independent stations, on ships and on shore, are at 
work in rivalry, or evea on a friendly basis. This constaut ques- 
tionipg on the part of the public must not be regarded as carping. 


The results obtained by Marconi, Lodge, Slaby, Righi, and other 


brilliant physicists speak for themselves.  Unquestionably Mr. 
Marconi has accomplished marvels of which few had even dreamed. 
But the public have been drawn into a veritable controversy through 
no fault of their own. Meagre details have been published and 
piece-meal announcements have been made at all stages. A furore 
has been set going; and not only the small matter of cable shares, 
but the whole theory of public faith in publicly-made statements is 
involved in a way which it is importaut should now be clearly 
examined. There is a gamut of utilisable ether wave frequencies 
outside which practical wireless messages cannot be transmitted. 
It is a finite gamut, and within it all choices must be made for the 
future wireless stations on land and at sea. And the public repeats: 
When there are not two but 200 stations at work, will there be suffi- 
cient difference between any two pairs of them to give the selective 
consonance hoped for? Will the gamut be apportioned to the world 
in octave lots? Will there bea workable iuternational law against 
the creation of ether waves of unregistered pitch? What police 
system, what sort of universal Scotland Yard cau even trace the 
w hereabouts of offenders who may elect to send out 28-H.P. ether 

remors from Ultima Thule? Weare not informed of any scheme 


which gives immunity to а wireless receiving station except that 
which depends upon attuning. The mirrors shown in earlier patents 
are found to be ineffective. Dr. André Broca, iu last year’s 
Annuaire, dealt with this point in a simple and convincing manner. 
If, then, there can be no screening or focussing of the rays, and if 
immunity depends upon the absence of certain selected wave 
periods, what is the probability that no accidental interference will 
be set up among 100 ships which are all sending messages at once ? 
And still more pertinent is the question regarding intentional in- 
terference, the object of which ів not message-tappipng but oblitera- 
tion. There is no parallel between such interference and the 
cutting of telegraph wires. The one is an obliteration of messages 
in mid-ocean (say) caused by researches on the ether in (say) Spain. 
The other is the destraction of private property by a tr Б 
The pitch or frequency of electrical waves is altered by makiog 
changes in the proportion between electrostatic capacity and in- 
ductance. Thiscan be done very rapidly. Suppose, then, a rival 
to N, a given ether telegraphist, produced a radiation of Hertsian 
waves which many times in a minute would pass and repass through 
the gamut of frequencies. N could not send clear messages. Nor 
could N determine the locality of his rival.” 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Austria. — May 1st. The Laa-am-Thaya (Lower 
Austria) Communal Council wants offers for the establishment of а 
central power station for the production of energy and lighting by 
gas or electricity. 


Basingstoke. — May 8th. The Corporation invites 
tenders for a 21 years’ lease of the electric lighting order. See 
'" Official Notices to-day. 


Bath.—April 27th. Cables for Corporation electricity 
supply extensions. Вее “Official Notices " April 10th. 


Brighton.—June 8th. The Council wants tenders for 
5,400 Kw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboarda, 
instruments, &c., at North Road power station. See Official 
Notices” April 17th. 


Cairo (Egypt).—May 12th. The Egyptian Govern- 
ment ів inviting tenders for an installation for the transmission of 
power for public and private purposes at Ghiza and Jhezira. See 
this column for Avril 3rd. i 


Coventry.—May 6th. Two 8 ft. 6 in. 
Lancashire boilers. See ‘ Official Notices " to-day. 


Edinburgh.—May 4th. Electricity meters (12 months’ 
supply). See "Official Notices " April 17th. 


Faversham.—aApril 27th. Two 80-B.H.P. oil engines, 
battery, switchboard, and mains. See ''Official Notices" April 3rd. 


Germany.—The Municip 1 Authorities of Werdau-in-S. 
are at present inviting tenders for the establishment of a central 
station for the supply of electrical energy to Werdau, Crimmitschau, 
and districts. 


Glasgow.—May 4th. Cables, meters, carbons, &c., for 
the electrical department. See ''Official Notices” April 10th. 


Glasgow.—May 5th. Carbone, rubber cables, &c., for 
the electricity department. See "Official Notices " April 17th. 


Govan.—April 27th. Battery, boosters, switcliboards. 
See “ Official Notices " April 10th. 


. 


x 80 ft. 


Hackney.—April 30th. Ferranti switchboard extensions, 


&, piping and valves, and meters for the Council. See “Official 
Notices " April 3rd. 


Hungary.—May 31st. Tenders are invited by the 


, municipal authorities of Veszprem for the lighting of the town 


either by gas or electricity. 


Ipswich.—April 27th. Piping, pumps, &c., for the 
electricity scheme. See Official Notices” March 27th. 


Islington.— May 27th. Alternating current trans- 
formers. See Official Notices " to-day. 


Kettering.— May 1st. Boilers, engines, дупашов, bat- 
tery, switchboard, lamps, mains, &c., for electric lighting installa- 
tion. Sce “ Official Notices” April 3rd. 


Lancaster.—At the annual Easter Vestry it was decided 
that St. Thomas Church should be lighted by electricity, and Mr. 
John Hatch, J. P., Churchwarden, is receiving tenders for the 
installation. 


Leyton.—May 13th. 
' Official Notices" to-day. 


Low-tension cables. See 
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Electric wiring at the Bow Road 


London.—May 4th. 
See Official Notices 


Infirmary for the City of London Union. 
to-day. 

Newport (Mon.).—April 27th. Two multipolar motors. 
See “ Official Notices " April 10th. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out ite electric lighting license, and particulars, 
forms, &c., cau be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Roumania.—April 28th. The Municipal Authorities 
of Constanza are inviting tenders until the 28th inst. for the light- 
ing of the town either by gas or electricity. 


Sheffield.—May 2nd. Piping and high-tension switch- 
board for the Neepsend new power station. See Official Notices“ 
A pril 17th. 


Southwark.—4April 29th. 50 meters, boards, fuses, &c. 
See Official Notices April 17th. 


Stockport.—May 18th. Steel structural work for the 
Millgate electricity station. See ‘Oficial Notices” to-day. 


Stretford.—April 30th. The Electricity Committee 
invites tenders for :— Contract No. 9 —Wiring of works and offices, 
including electrically-driven fans; contract No. 11.—Equipment of 
test room. . 


Sunderland.—May 4th. Electric tramway stores. See 
Official Notices " to-day. 


Whitby.—April 30th. Mechanical stokers and induced 
draught fan for the electricity department. See '' Official Notices " 
April 17th. — 


CLOSED. 


Aberdeen.—The Corporation has ordered 4] miles of 
Dialite cable from the St. Helens Cable Co. 


Ashton-under-Lyne.—The T.C. has accepted the follow- 
ing tenders :—Mes:rs. Hadfield, Ltd., for bars, bolts, &:.; Messrs. 
R. W. Blackwell & Co., for central pole brackets; Messrs W. T. 
Glover & Co., Ltd., for feeder cables. 


Belgiam.—Six tenders—three Belgian, two German and 
one French— were submitted for tha electric lighting installation in 
the Theatre R»yal, Liége, the lowest being that of Messrs. Siemens 
and Halske, of Berlin. ? ; 


Bexhill.—In response to the Corporation’s recent invi- 
tation, there were 14 tenders received for the 10-ton overbead 
travelling crane, the prices ranging from £194 to £450; that of 
Messrs. Flavell & Churchill, at £210, was accepted. For the water- 
tube boiler and superheater, 11 tenders were sent in at prices 
ranging from £929 to £1,300; the lowest, that of Messrs. Babcock 
and Wilcox, at £929, was accepted. The tenders received for the 
300-k w. steam dynamo numbered 166, and the prices varied from 
£2,131 to £3,338. The contract for this portion of the work was 
placed with the British Westinghouse Electric and Manufacturing 
Co., Ltd, for a Belliss & Morcom engine, and a Westinghouse 
dynamo, at £2,839. Mr. W. T. le Feuvre is the borough electrical 
engineer. 


Brighton.—The T.C. has accepted tbe tender of the 
Wheeler Condenser and Engineering Co., for the supply of four 
fannels, raising the cooling towers at the electricity works by some 
30 ft., at £522. | | 


Chester.— Messrs. Chamberlain & Hookham are to 
supply 100 electricity meters to the Electricity Committee, 


Colchester.— Messrs. Berry, Skinner & Co., of Upper 
Thames Street, E. C., have obtained the contract for a year’s supply 
of house serv.ce cut-outs for the Corporation. 


Cork.—The Sunbeam Lamp Co, which supplied the 
lamps for last year's Exhibition, bas now obtained the contract for 
the whole of the lamps required for the International Exhibition 
of 1903. . 


Croydon.—The Corporation has accepted the tender of 
Mr. Arthur Koppell (£616) for a cooling tower, which is to displace 
the present cooling pond at the generating station. The tender of 
Messrs. Wm. Cory & Sons, Ltd., for the supply to the generating 
station of Nixon's Navigation coal at 24s. 6d. per ton delivered has 
also been accepted. 


Dartford.— The U.D.C. has accepted the tender of 
Messrs. J. Carter & Son for a new boiler, economiser, feed pump 
aud pipe work for the Electricity Works; also that of Messrs. Т. 
Ledward & Co. for an evaporative condenser. 


Devonport.—For an installation of the equivale. t of 110 
8-cP. lamps and two arc lamps at Messrs. Prynn Bros., Tavistock 
Street, the tender of Messrs. Lord & Shand has been accepted. 


Gravesend.—The T.C. has accepted the tender of Messrs. 
Dawson & Co. for the supply of cylinder, crank chamber and dynamo 
oils to the Electricity Works. 


Guildford.—The Surrey County Hospital Committee has 
accepted the tender of Messrs. Carling, Gill & Carling, Ltd., elec- 
trical engineers, of Guilford,’for the installation of the electrio light 
at the Hospital at £310, and atithe Nurses' (Home at £45. 


Heck mondwike.— The following tenders have been 
accepted by the U. D. C.: — Dick, Kerr & Co., for a dynamo coupled 
to an engine of the triple- expansion ty pe, built by Jas. Howden and 
Co.; W. T. Henley's l'elegraph Works, Ltd., for feeder cable. 


Lowestoft.—The T.C. has accepted the tender of the 


British Westinghouse Co., for the supply of an additional motor 
balancing plant at the electricity works at £872. | 


Manchester.—Electric driving is to be adopted at AIl 
Baint's Parish Church, for the church organ. The work has been 
entrusted to Messrs. J. Lomax Kendal & Co., of Manchester, who 
will instal an Aston-Lundell motor, compl te with Veritys' organ 
regulating devices. 


Perth.—The offers of the British Electrical Plant Co., 
amounting to £1,814, for the engine aad dynamoa, and of Babcock 
and Wilcox, for the boiler amounting to £96), have been accepted 
by the E.L. Committee. 


Plymouth. — For an installation of the equivalent of 700 
8-O. p. lamps for the Head Post Offi:e, the tender of Messrs. Lord 
and Shand, Ltd., has been accepted. The sanie firm is also to carry 
out an installation of the equivalent of 450 8-с.р. lamps at the 
Wesleyan Church, Mutley. 


Rhodesian Railways.— The Electric Railway and 
Tramway Carriage Works, Ltd., of Preston, have just been awarded 
an important contract for railway rolling stock for the Rhodesian 
Railway of South Africa. The order consists of special carriages 
for the use of officers of the line, namely :—Agent’s carriage, 
medical officers’ carriages and district officers’ carriages. The plans ` 
for each of the above provide for comfortable accommodation by 
day and night, and they are, therefore, to Ъз fitted with kitchen, 
dining, sleeping and office rooms, lavatories, &c. The carriages will: 
have steel underframes, the most modern type of running gear, 
vacuum brakes, &c., and all woodwork will be chiefly of teak 
finished in its natural grain. Delivery is an important item of the 
contract, and it is expected the carriages will be built, boxed, and 
packed ready for delivery by August 15th. 


Sandringham.—Messrs. Whittaker Bros., of Dudley, 
have received an order from his Majeaty the King for the installa- 
tion of the electric light in the Church Technical Schools, and the 
Park House, on the Sandringham estate. 


Stoke-on-Trent.—Two three-grate front feed regenera- 
tive destructors to work in connection with electric light. installa- 
tion are to be supplied by Messrs Meldrum who are also supplying 
& two-grate destructor with supplementary coal fired boiler, 
economiser, &., to work in connection with an electric light 
installation at Holyhead; and a twe-grate Simplex to work in 
connection with the Kettering electric light installation. 


Walsall.—The T.C. has accepted the tender of Messrs. 
Thos. Parker, Ltd., for supplying the magnets for two transformers 
for £925; and of Mr. Thos. Tildesley for erecting an economiser 
house at the Wolverhampton generating station for £174. 


War Office.—The Premier Electric Lamp Co. have 
secured a contract from the War Office for a number of Premier 
incandescent lamps. 


Warrington.—The T.C. has accepted the tender of the 
Mersey Electric Lighting Co., for the electrical wiring of the No. 1 
ward at the Aikin Street Hospital; als) that of Babcock & Wiloox, 
boilers and pipework at the electricity works at £3,282; Siemens 
Bros. & Co, Ltd, engines and dynamos at £11,434; Messrs. Kal vin 
and White, for switchboard at £446. 


FORTHCOMING EVENTS. 


Friday, April 24th — At 9 pm. Royal Institution. Discourse by 
the Hon. R. J. Strutt, MA, on Some Recent Iuves- 
tigations on Electrical Conduction." 

At 8 p.m. Junior Institution of Engineers. Westminster 
Palace Hot l. Paper on The Effect of Desigu on 
"Methods of Construction from a Contractor's Point of 
ae by R. W. Newman, M.I Mech.E. (Vice-Chair- 
man). 

I. E E. (Dublin). Note on Electric Generating Stations 
of the Future,“ by A. W. Whieldon. 

Monday, April 27ch.— At 8 p.m. Society of Arts. Mechanical 
Road Carriages,” by W. Worby Beaumont. Cantor 


Lecture I 
Wednesday, April 29th.— At 7.30 p.m. I. E. E. (Birmingham Sec- 
tion) Paper on * Notes on Motor Btarting Switches," 


by A. H. Bate. 

At 6 p.m. Conference at Anderton's Hotel on Free Wiring. 
[3ee Note on p. 706.] 

Thursday, April 30th —At5 p.m. Royal Institution. Prof. Dewar 
on " Hydrogen: Gaseous, Liquid and Solid." (Lac- 
ture II.) 

I. E. E. (London). Divided Multiple Swi'chboards: An 
Effizient Telephone System for the World's Capitals,“ 
by W. Aitken. 

Friday, May 1st.— At 9 p.m. Royal Institution. Discourse by 
Prof. W. J. Pope, F. R. S., on Recent Advances in 
Stereo-Chemistry.” [Annual meeting at.5 p.m.] 
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NOTES. 


Solid Electrolyte Cells.—In Zlecfro-chemical Industry 
of Marcb, 1903, Mr. A. L. Marsh describes the results of some 
experiments with cells having solid dry electrolytes. Не first gives 
the history of such cells. This seriously began with that of Shelford 


Bidwell in 1885, which consisted of a silver-copper element in 


which the electrolyte was sulphur containing 15 per cent. of copper 
sulphide (Cu 8). Although it was dry, it gave an E.MF. of 
0:07 volt (silver being +), and bad an internal resietance of 
6.537 obms. Bidwell later considerably improved on these results. 
Mr. Mareh tried several improved combinations, among which were 
the following:—(1) Copper, mixture of copper phosphide and red 
phosphorus, zinc (amalgam) ; (2) Copper, mixture as in (1), sodium ; 
(3) Copper, arsenic (metallic), sodium ; (4) arsenic, sodium. Every 
precaution was observed to render the couples anhydrous, and (2), (3) 
and (4) were submerged in a light oil. (1) gave 0'8 volt; (2) gave 
1:5 volts, and tbe resistance was less than 100 ohms per equare inch 
of contact surface; (3) gave at the start 005 volt, and after being 
connected through a 1,000-ohm resistance for 10 days it steadily 
increased to 0°3 volt; (4) gave 1°2 volts. How far this action is 
electrolytic it is not easy to guess; the idea of dissociation as 
usually conceived does not seem to be applicable, and the last- 
named couple seems to have got on quite comfortably without 
anything corresponding to an electrolyte. Whether the contact 
pressure is produced by eome species of molecular diffusion or 
whether it is a modification of thermo-electricity can only be decided 
by carefully comparing the amount of corrosion (if any) with the 
current passed. 


Obituary.—We learn with regret of the death at Clevedon, 
Somerset, at the early age of 37 years, of Mr. E. Tremlett Carter, 
who has for several years past been editor-in-chief of the Electrician. 
The deceased gentleman was a victim of consumption, which 
disease he has recently been fighting by means of the open-sir 
treatment Mr. Carter's name may be best known to readers of the 
ЕгЕСтВІСАІ, Review through the articles which he wrote for this 
journal about 1892 to 1894 on Water Power," Are Lighting," 
and various other subjects. An article in our Journal for July 8th, 
1892, shows that 11 years ago he was writing on the subject of 
tramcar brakes with reference to the work required of a brake when 
descending very steep gradients. Е 


Electrical Equipoise for Air Ships.—The great 
desideratum in successful aerial navigation by means of air ships 
combining an aérostat with a system of aéro-planes, isto provide an 
automatic equipoise at any desired angle or plane. Birds and 
insects possess an instinctive sense of equilibrium in flight, which is 
anticipatory in action. The only method by which a mechanical 
equivalent сап be applied to an air ship, is by using an electrical 


current, and this has been successfully done by Mr. Fred. Walker, 


of Oxford, and Dr. F. A. Barton, thé well-known aeronaut. In 
fig 1 a longitudinal pipe P extends alorg the bottom of the car, and 
communicates with two vessels, а a’, by means of flexible pipes f’. 
The lower vessel a contains а volume of mercury, and a’ is empty, 
since it is raised above the normal level by the winch w, a being 
correspondingly lowered, thus inclining the air ship in either 
direction. Fig. 2 shows the electrical circuits and general arrange- 
ment. The equilibrium device, в, has been already described in the 
ErnEcrTRICAL Review of June 3rd, 1902, and consists of a box 


Fra. 2. 


having a central division, containing two contact rollers, which 
normally open the circuit when resting against the division. 
When the box is inclined to either side, contact is made either to 
the right or left from a Hart accumulator set (motor-car new type), 
B, through a. motor, m, and one of the electro-magnetic clutches 
bord’, thus rotating the winch w in either, dirsction without 
reversing the motor m. 1 If the plane, of: flight be other than 


е. 


horizontal, it may be set by moving в by the handle to апу point of 
the quadrant g. The accumulators are also utilised for ignition 
purposes on the petrol engines used for propulsion. The clutch 
consists of an electro-magnet with semi-circular poles, having & 
coned face fitting a coned sleeve on the wheel An insulated 
contact ring conveys the current to the coils of the electro-magnet, 
and when magnetised, the poles grip the sleeve against the tension 
of a spiral spring; as the clutch slides on a feather, and the wheel 
is loose on the ehaft, the latter is rotated whilst gripped. The 
apparatus is said to be extremely censitive, and to approximate as 
nearly to the nervous and muscular actions in the flight of birds and 
insects as is possible by artificial means. It is found that with a 
24 in. pipe, a weight of 200 lbs. can be transferred over 180 ft. in 
6 seconds; there is little power required, and the motor only runs 
when required. The device will be used on the new air ship now 
building for the War Office. 


The New Tool Steels.— We need not concern ourselves 
with the question of the priority of discovery of the new tool 
steels. It is certain that Mushet did much pioneer work in self- 
hardening steel, and that he obtained his resulta by adding tungsten 
and manganese to the steel, which enabled it to maintain its 
cutting edge at a Ligher temperature than was possible with 
ordinary steel, and therefore higher cutting speeds were made pos- 
sible. But the full advantage of Mushet steel could not be secured 
with weak and slow-geared machines, and it has only been lately 
that further advances have been made in the same direction. The 
Taylor-White process came out in America, and all British and 
Continental steel makers have their own special stee]s of the variety 
that will cut when red-hot. These new steels only seem to be suit- 
able for roughing cuts, but they may be used up to 150 ft. per 
minute, thorgh probably half that speed is amore commercially pos- 
sible or practicable velocity. These new stecls gencrally appear to 
be compounded with at least 1 percent. of metals of the chromium 
group, and chromium iteelf should be half of the addition, the per- 
centage of carbon apparently being unimportant, according to a report 
by a committee of the Franklin Institute who state that from 85 to 2-00 
of carbon seemed to afford equal efficiency. For a temperature of 
1,450° F. a chart of bebaviour shows a speed of 30 which rises 
between 1,525 and 1,575", and has fallen very low at 1,675°. 
This is the breakdown point above which at 1,900° the velocity of 
cutting is 120 and atill rising. The breaking down or critical point 
is very curious. In practice it seems that it will keep down speeds 
at such a point as will not produce more than a given temperature, 
but that if the critical point can be passed the temperature may be 
very high indeed. ‘The point we wish particularly to make is that 
machine tool speeds and cuts are no longer limited to the slow 
creeping cuts of a few years ago. Rough turning and boring can be 
done on heavy lathes and mille, which must be powerfully geared 
and run fast. The present prices for work will not permit of the 
old crawling speeds being employed. If manufacturers will note 
the speeds being run in feet per minute and compare them with 
speeds that ought to be run, they will begin to appreciate the reasons 
for adverse balance-sheets. The ordinary workman brought up on 
low speeds is often the bar to progress. He is positively afraid 
to see a lathe run at 60 ft. per minute peripheral speed. 
Oftea enough it is not strong enough to do so, but given the 
strength the man would still be afraid. An ignorant labourer 
brought in to attend euch & machine, and commencing in absolute 
ignorance of machine speeds, will not be afraid of any machine he 
may be told is correct, and he will run a machine at this speed, and 
will soon secure double, treble, or even quadruple the output of the 
experienced man, who cannot, perhaps, grasp the significance of the 
new order of things, and is afraid of modern speeds simply because 
he is not accustomed to them. Some few years ago it was American 
practice to forge fine and do little machine work. Now they are 
coming round to the old style of rougher forgings, and are using the 
new steels to turn off the surplus material. Changes of tool steel will 
affect the whole of shop practice, and we would specially caution 
manufacturers not to purchase new machinery that will not run at 
the full speed fit for the new steels, or they may soon find them- 
selves with a lot of new and inefficient tools that cannot earn a 
dividend, and are fit only for the scrap heap. With the new steels 
a little British weight—call it clumsiness, if you will—is an 
adv’ tage that may, in cases, keep up the value of a tool 
that vould otherwise bave proved useless. Heavy spindles, | 
face | tes directly geared, gocd long bearings, and the tool 
pressure ^rried down directly through parts free from overhang to 
a heavy b ! are essential to high output and to getting full duty 
from the st l. 


e Wiring.—A conference between Supply Companies 
an f: nicipalities and electrical contractors will take place on 
Wednesday, April 29th, at 6 p.m., at Anderton's Hotel, Fleet Street, 
E.C. The subject for discussion is "Systems of Rental and Free 
Wiring.” Representatives from the following Supply Undertakings 
have already promised to attend:— Westminster Co.; Crystal 
Palace Co.; Charing Cross and Strand Co.; Woking Electric Supply 
Co; Metropolitan El-ctric Supply Co.; Shoreditch Borough 
Council; Borough of Fulham; Borough of Stepney; Borough of 
Ealing ; and Barking U. D. Council. 


Personal.—The Newport (Mon.) T.C. has appointed 
Mr. L. de R. du Verge as doputy borough electrical engineer and 
tramways manager with an increase of salary. 

The council of University College, Liverpool, has elected Mr. 
E. W. Marchant, D. S0., to the professorship of electrotechnics, for 
the foundation of which £10,000 has been given by Mr. David 
Jardine. 
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Rand Notions of English Electrical Machinery.— 
The criticism of the Johannesburg Chamber of Trade of Messrs. 
Mordey & Dawbarn's electric scheme for Johannesburg displays, 
incidentally, some curious errors regarding the capabilities of 
English-made appliances which are worth drawing attention to for 
the lesson they inculcate on the great need our manufacturers have 
of ensuring the fulle.t publicity regarding the qualifications of their 
machinery. The Chamber averred that there is normally а loss 
of energy of at least 6 per cent. in a 5-xw. transformer." To this 
the consulting engineers point out that this amount of loss is common 
with many transformers of foreign make ; but it is not so with those 
of English manufacture, when built to & proper specification, with 
which the loss is only 1 or 14 per cent. Ав а matter of fact, with 
tbe transformers which the Cbamber of Trade were familiar with 
and had in mind, there would undoubtedly have resulted a huge 
aggregate loes of energy on the working; but this type was not at 
all the same as that which the consulting engineers had in view. 
Obviously, the better performances of English appliances are 
unknown to a considerable number of business people in Jotannes- 
burg, despite the fact that many members of the Chamber of Trade 
represent several important English electrical engineers, thus giving 
occasion to this false impression and conclusion, and tbe moral of 
the opening lines of this paragraph as to the necessity for greater 
publicity is, in contequence, seen to be enforced.— British and South 
African Export Gazette. 


Manchester Electricity Department Finances.—The 
estimates of the Electricity Committee for the year ending March 
91st, 1904, have been issued. The estimated expenditure is 
£242,450, including £105,457 for interest and sinking fund, and the 
estimated income amounts to £233,000, leaving a balance of the 
estimated loss of £9,450 to be taken out of the reserve fund. The 


estimate d expenditure for the year just ended was £175,459. The 


approximate expenditure, however, comes to £188,828. The income 
for the same period was estimated at £166,447, but the actual 
income was £189,266. It may be noted that the Committee expect 
to receive during the coming year £150,800 for current, meter 
and motor rentals, and £81,250 for current supplied to the tram- 
ways department. Last year tbe approximate income from these 
two sources was £140,808 and £47,466 respectively. The expendi- 
ture out of the capital account during the forthcoming year is 
estimated at £350,000, which includes £200,000 for the Stuart 
Btreet station, £66,000 for distributing stations, £42,000 for mains, 
£20,000 for Dickenson Street station, £16,000 for Bloom Street 
station, £5,000 for motor and minor amounts fcr meters and other 


purposes. 


Appointments Vacant.— An electrical engineer at £150 
is wanted for Bray ; an assistant mains superintendent is required 
for Sunderland. See our “ Officia] Notices " to-day. 


Institution of Electrical Engineers.—It is announced 
that there will be extra meetings of the Institution on April 30th 
and May 7th. It is expected that Mr. Aitken's paper on Telephone 
Exchanges will be read and discusced at the meeting on April 30th. 


The following is a list of Council nominations for election of 
Council and hon. officers for 1902-04, which were announced at last 
night's meeting :— 

President. Mr. Robert Kaye Gray. 


Vice - Presidents.— Mr. John Gavey, Prof. E ir O. Lodge, D. Sc, F. R. S., 
*Dr. J. A. Fleming, F. R. S., Mr. J. E. Kingsbury. 


Members of Councid.— Sir J. Wolfe Barry, K. C. B, F. R. S., Mr. 
T. O. Callender, Mr. 8. Dobson, Mr. B. Drake, Mr. 8. Z. de 
Ferranti, Mr. F. Gill, „Mr. F. E. Gripper, Mr. Н. E. Harrison, 
B.Sc., Lieut.-Col. H. C. L. Holden, R.A., Mr. G. Marconi, Mr. 
W. M. Mordey, The Hon. C. A. Parsons, F. R. S., Mr. W. H. Patchell, 
Mr. J. H. Rider, Mr. A. A. Campbell Swinton. 


Associate Members of Council. — Mr. W. Duddell, Mr. Sydney Morte, 
*Mr. A. J. Walter. 


Honorary Auditors. — Mr. F. C. Dan vere, Mr. Sidney Sharp. 
Honorary Treasurer.— Mr. Robert Hammond. 
Honorary Solicitors.— Meters. Wilson, Bristows & Carpmael. 


The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance with 
Article 45 of the Articles of Ast ociation. All the honorary officers 
being eligible, were nominated for re-election. 


Large Electric Locomotives. — Messrs. D. Bruce 
Peebles & Co. inform us that their licensors, Messrs. Ganz & Co., 
bave received an extension order for the Valtellina line for three 
locomotives, each capable of developing 1,70) B.H.P. when running 
ata speed of 40 miles an hour. Each locomotive will be fitted 
with four motors, which will be worked singly at 40 miles an hour 
for passenger service, and in cascade at 20 miles an hour fur goods 
cervice. It is interesting td note that these are not only the 
largeet electric locomotives ever ordered, but that they are of higher 
power and capable of exerting a larger draw bar pull than any 
steam locomotive ever hitherto constructed on any line in the 
world. This fact is especially significant when we remember that 
these locomotives are to be supplied with three-phase current at 
3,000 volts from overhead conductors, and will run on an electric 
system 66 miles in length, fed from one generating station. 


Wireless Telegraphy in the French Fleet.—Wire- 
less telegraphy, which rendered such important service during the 
Csar's journey in France, has just given proof of its capacity in 
the course of the political journey which M. Loubet, President of 
the French Republic, is at present taking in Algiers. In proceeding 
to Algiers, the Jeanne d' Arc, which carried President Loubet, was 
able to keep in communication with Toulon up to 210 miles, say 
390 kilometres. Several dispatches Were exchanged under official 
control quite satisfactorily. Tie receivers which were used were 
those of Capt. Ferrié, of the Génie Frangais, already described in 
the columns of the ELEC. Rev. . 


THE CENTRAL STATION ENGINEER. 


Ox Saturday afternoon, at King's Road Station, Camden Town, 


after the whole of the staff had been through the ordeal of being 
photographed, Mr. L. PrrTIT, the chief assistant, who is leaving 
England shortly for Canada, was presented with & case of pipes 
and a writing case, by Mr. P. N. HooPzn, the resident engineer, on 
behalf of the staff of the station. Mr. Hooper, in making the pre- 
sentation, said that Mr. Pettit had been at King's Road station 
upwards of four years. 


Mr. C. W. Злгт has been appointed junior assistant electrical 
engineer to the Croydon Corporation. 


The staff of employés at the Croydon Ccrporation Electricity 
Works showed untiring energy in dealing with tbe outbreak of fire 
at the generating station some months ago, which threw the town 
into darkness for two nights, and the insurance company have 
granted а sum of £75 for distribution amongst them. "The Corpora- 
tion have added another £25, and the gift has been greatly appre- 
ciated by the recipients. 


Mr. E. G. Jones, who has relinquished the position of electrical 
engineer to the Town Council of East London, Cape Colony, in 
order to proceed to Johannesburg, was recently, at & meeting of the 
Council, awarded a bonus of £250 for valuable services in connec- 
tion with the electric lighting and tramway schemes of the town. 


NEW COMPANIES REGISTERED. 


Fenner, James & Co., Ltd. (76,952).—This company was regis- 
tered on April 4th, with a capital of £8,0C0 in £1 shares (1,500 preference), to 
acquire the business carried on by V. A. Connor and E. Shouls as“ Fenner, 
James & Co., to acquire and turn to account any patents, inventions and the 
like relatirg to the production, treatment, storage, distribution and use of elec- 
tricity and any apparatus therefor, and to ring on the business of electricians, 
engineers, suppliers of electricity for light, beat, motive power and other- 
wise, &c. The first subscribers (each with one preference share) are:—H. Н. 
Lavington, 17—8, Ironmonger Lane, E. C., solicitor; J. D. Jordan, 17—F, 
Ironmonger Lane, E.C., solicitor: J. W. Dormann, 84, Sherbrooke Road, 
Fulham, S. W., clerk: W. K. L. Dickson, 64, Strand, W. C., electrical engineer; 
Capt. W. A. Grant, Castle Malwood, Lyndhurst, Hants.; V. A. Connor, 49, 
Carrfleld Gardens, 8. Panpi ora: N.W., electrical engineer; and S. I. Field, 
7, Shaftesbury Avenue, W.C., incorporated accountant. No initial public 
issue. The number of directors is not to be less than three nor more than five; 
the first are Capt. W. A. Grant, W. Kennedy-Laurie Dickson and V. A. Connor; 
qualification. £50; remuneration as fixed by the company. Registered office, 
17, Shafterbury Avenue, W.C. 


,Worthington Pump Co., Ltd. (76,986).—This company was 
сесте on April 7th, with a capital of 4500, 000 in £10 shares, to acquire and 
eover all or any part of the capital, stock or sbares of James Simpson and 
Co., Ltd, the assets and liabilities of the Wortuiagton Pumping Engine Co, of 
New Jerrey, U. G. A., and all or any the agencies for Great Britain and Europe 
of the George Blake Manufacturing Co., of New Јегьеу, U.S. A, and all or any 
of tbe assets and businesses of or in connection with su.h agencies, and 
to carry on the business of jronſoundeis, engineers, manufacturers of 
pumps, agricultural implements and other machinery, tool makers, brass 
founders, metal workers, beiler makers, millwrights, machini-te, iron and steel 
converters, smiths, wcodworkers, builders, metallurgists, electrical and water- 
supply engineers, gas makers, &c. The first subscribers are:—C. L. Simpson, 
10!, Grosvenor Road, 8.W., engireer, 10 shares: E. W. Husted, 158, Queen 
Victoria Street, E.C., merchant, 10 shares; T. B. Simpson, 10), Grosvenor 
Road, S. W., engineer, 10 shares; E. Р. Simpson, 57, Kensington Gardens 
Square, S. W., barrister, 10 shares; J. A. Reavell, 179, Queen Victoria Street, 
E. C., engineer, 10 shares; Е. M. Crisp, 5, Lanedowne Road, W, secretary, one 
share; and J. Proffitt, 32, Great George Street, S. W., solicitor, оре share. No 
initial public issue. The numberof directors is not to be less thannine nor 
more than 15. The first are C. L. Simpson, E. W. Husted, T. B. Simpson, 
E. P. Fimpson, J. A. Reavell, E. A. Freeman, M. J. Burn, J. E. D. Ryder and 
A. B. Simpson ; qualification, £160. Any director who is an officer or employé 
of the company, or of any ccmpany the ordinary shares of which are controlled 
by the company shail receive no remuneration; remuneraticn of other 
directore, £100 each per annum. 


Bath and District Light Railway Co., Ltd. (76,989).—This 


company was registered on April 8th, with a capital of £225,100 in £1 shares, 
as а re-incorporation under the Companies’ Acts, 1862 to 1900, of the Bath and 
District Lignt Railway Co., constituted by the Bath and District Light K, il- 
way Order, 1901, confirmed by the Board of Trade on November nó, 1961. 
The said о’ дег authorised the construction, maintenance and use of certain 
light railways, electrical works and apparatus, &c., and provided that tle 
number of directors should be five and their qualification £260 each, the com- 
pany having power to decrease the number of directors to nct less than three, 
nor to increase кате to not exceeding seven. The first directors were Sr. 
Bivewright, L. Hirsch, and three others to be nominated by them. At the date 
of conversicn, 11,270 shares bad been taken up, and 5s. had been paid up on 
each. The principal members were:— F. V. Caillard, Kt., 92, Cannon Street, 
with 10,00 shares; W. J. Feddon, 17, Gracechurch Street, E.C., with 250 
shares; E. Heisch, 18, St. Helens Place, E.C.,chartered accountant, with 250 
sbares ; and E. Н. R. Trenow, 18, St. Helens Place, E. C., chartered &ccountanf 
with 250 shares. Registered office, 18, St. Helens Place, Ю.С, 
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Consolidated Electrical Co., Ltd. (77,054).— This company 
was registered on April 16th, with a capital of £125 000 in £1 shares, to adopt an 
agreement with the Consolidated Telephone Construction and Manufacturing 
Co., Ltd., and а. 8. Howell, the liquidator thereof, and to carry on the business 
of electrical engineers, electricians, suppliers of electricity for light, heat, 
motive power or otherwise, manufacturers of and dealers in apparatus and 
things required for or capable of being used in connection with the generation, 
distribution, supply, &ccumulation and employment of electricity, proprietors of 
tramways, railways, omnibuses and vehicles, manufacturers of and dealers in 
rolling stock, engines, trolleys and machinery, iron, brass and steel founders, 
mechanical engineers, wire drawers, tube makers, Ke. The first subscribers 
(each with one share) are:—C. Woolley, 19, Haycroft Road, Brixton Hill, S. W. 
secretary; Н. F. Jackson, Northampton Grove, Canonbury, N., electrical 
engineer; G. Kerr, Woodside, Norwood, S. E., merchant; F. Kerr, 31, Harrington 
Gardens, 8.W., director; H. Allen, F3—90, Chancery Lane, W. C., managing 
director; T. W. Taunton, Freelande, Woolands Road, Ilford, secretary; and 
M. Parker, 120, Cannon Street, E.C., director. Minimum cash subscription 100 
shares. The number of directors is not to be less than three nor more than 
five. The first are H. Allen (chairman, H. F. Jackson, and C. Woolley. 
Qualification of first directors and other to be appoiuted by them prior to 
meeting in 1904, one share; qualification of other directors, 42,000; remunera- 
tion, £200 each per annum (£400 for the chairman), and 5 per cent. of the dis- 
tributed profits, divisible. Registered office, Northampton Works, Northampton 
Grove, Canonbury, N. 


Rapid Magnetting Machine Co., Ltd. (77,015).—This com- 
pany was registered on April 9th with a capital of £3.000 in £1 shares, to 
acquire from 8. Benton and H. H. Thompson (trading as the ' Rapid Magnetting 
Machine Co.“), the benefit of certain inventions rela'ing to the separation of 
iron, steel and other magnetic metals from any non-magnetic metals or 
materials, and to carry on the business of magnetting or separating machine 
manufacturers and merchants, electrical and mechanical engineers, metal 
workers, founders, metallurgiste, dealers in foundry requisites, &c. The first 
subscribers (each with one share) are:—E. E. Thompson, 206, Mary Vale Road, 
Bournville, jeweller; H. Billson, Alton P ace, Wylde Green, Birmirgham, coal 
merchant; Mrs. A. Thompson, Rokeby House, Wylde Green, Birmingham; 
A. D. Keeling, 12, 8t. Pauls Square, Birmingham, metal manufacturer; f, 
Benton, Grasmere, Gravelly Hill, metal merchent; H. H. Thompson, 132, 
Cambridge Street, Birmingham, metal merchant; H. W. Thompson, 132, Cam- 
bridge Street, Birmingham, clerk; and A. J. Н. Shay, 81, Dunham Road, 
Sparkhill, articled clerk. No initial public issue. The number of directors is 
not to be less than three nor more than five; the first are S. Benton, H. H. 
Thompson and A. D. Keeling; qualification, £50; remuneration as fixed by the 
company. 


Milford-on-Sea Electric Supply Co., Ltd. (77,043).— This 
company was registered on April 15th, with a capital of £8,000 in £1 shares, to 
adopt agreements (1) with F. Christy, L. F. Christy and W. M-ddleton (trading 
as Christy Bros. & Middleton), (2) with V. Nicho!son, L. Nicholson and W. R. 
Beesley (trading as Nicholson Bros.), and (3) with W. A. Shul'z, and to carry 
on the business of electricians, mechanical engineers, suppiiers of electricity 
for light, heat, motive power and otherwise, «с. The first subscribers are:— 
E. Neal, Keybaven, Hants, retired farmer, 250 shares; F. Christy, 
Chelmsford, Essex, electrical engineer, 250 share-; V. D. Harris, Wood- 
rouffe, Milford-on-Sea, M.D., 250 shares; W. A. Shultz, Uplands. Milford-on- 
Sea, Hants, 250 shares; F. P. Matthews, 9—27. Hearn Street. Finsbury, E.C, 
merchant, 250 shares; A. Н. S. Emerson, 50, Cannon Street, E.C., chartered 
&^countabt, 1 share; and C. Comins, Pembroke House, Bromiley, Kent, F. C. A., 
1 ehare. No initial public issue. The number of directors is not to be less 
than three nor more than seven; the fir-t аге F. Christy, M. I. E E., V. D. 
Harris, M.D., F. P. Matthews, E. Neal and W. A. Shultz, F.C.A.: qualification, 
250 shares; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL , 
COMPANIES. 


Stephen Smith & Co., Ltd. (Marine and Electrical Engineers, 
London) (53,236).— £(00 debentures, created and dated April [st, 1903, charged 
on the company's undertaking and property, present and future, including 
uncalled capital, have been registered. No trustees. i 


Renewable Electric Lamp Co., Ltd. (63,144).—Issue, on 
April 2nd, of 4 1.200 debentures part of a series created August 12th, 1902, to 
secure £5,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. To amount previously issued 
of same series: £3,800. | 


United Electric Light and Power Supply Co., Ltd. (Man- 


chester) (52,024).— Issue. on March 25th. of £925 debentures, part of a series 


created March 17th, 1908, to secure £8,(00, charged on the company's under.. 


taking and property, presert and future, ircluding unca!led capital and all 
buildings, machinery, and other property, at Guimaraes, Portugal. No trustees. 
No previous issue of same series. 


Royce, Ltd. (Electricians, Manchester) (63,871).—A trust deed, 
dated March 25th, 1008, to secure 26, (O debentures, has been registered. Pro- 

rty churged:— The company's undertaking and property, present and future, 
Wein ins uncalled capital, freehold property in Stretford, leasehold premises in 
Cooke Street, Manchester, ard at Shorland, and patent No. 2,845 of 1499, 
Trustees :—Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, W. O. 
Debentures not yet issued. | 


Aberystwith and Chiswick Electricity Corporation, Ltd. 
(88 854).— Issue, on April 15th, of £2,500 debentures, part of a series created by 
resolutions of November 2nd, 1900, and March sth, 1901, to secure 450, 000, 
charged on the company's under'aking and property, present and future, in- 
cluding uncalled capital. No trustees. Total amount previously issued of same 
series: £25,000. 


W. T. Henley's Telegraph Works Co., Ltd. (13,795).—This 
company's annual return was tiled on March 19th, when 35,0C0 preference and 
85,000 ordinary shares had been taken up out of a nominal capital of £400,000, 
divided into 40000 preference and 40,000 ordinary shares of £5 each. £5 per 
share has been called up on 35,0C0 preference and 29,000 ordinary shares, result- 
ing in the receipt of £320,000. 6 C00 ordinary shares are considered as fully paid. 
Mcrigages and charges: £417,000 (£50,000, less £3,000 transferred to trustees). 


National Telephone Co., Ltd. (15,066).—This company's 
annual return was fi ed on March 27th. The capital is £6,000,(00, divided into 
15,000 first preference a: d 17.00) second preferen: e shares of £10 each, 250,(00 
third preference & d 100.000 orlinary shares of £5 each, £1,9-3.383 6. 8d. pre- 
ferred stock and E, 966,66 8s. 4d. deferred stock. All the first, second and 
third preferer.ce shares and preferred and deferred stock have been taken up. 
43, 174 700 has been received in respect of 12,720. first preference, 15,000 second 
preference and 221,716 third. preference shares, and £1.264,660 p et: red and 
£529,3:0 deferred s ock. 42,325, 240 is considered paid on 2,750 first y reference 
and 28,28 third [reference shares, and 471,678 6s. к preferred and 1.437.316 
188. 4d. deferred stock. Morteaves and charges: 42.61 920 being £2,000,000 34 


per cent. debenture stock and £610,920 4 per cent. debenture stock. 


Charing Cross and Strand Electricity Supply Corporation, 
Ltd. (.9,122).—Thi- company's annval re uin was filed on March. 18th. The 
capital is £1,4C0,00 in 80,000 preference, ¢0,0U0 ordinary, 40,000 City Under- 
taking preference and 80,000 City Undertaking ordinary shares, all of £5 cach. 
70. C00 preference, 70,000 ordinary, 40,000 City Undertaking preference, and 
40,000 City Undertaking ordinary shares have been taken up. 45 p-rshare has 
been called up on the preference, ordinary and City undertaking preference 
shares, and £900,000 has been received. 4200, C00 is considered as paid on 
60.000 City Undertaking ordinary shares. Mortgages and charges: £700,000, 


ELECTRICITY SUPPLY ACCOUNTS. 


Wr give this week an analysis of the accounts 

Charing Cross с the West End and City undertakings of the 
and Strand Charing Cross Electricity Co. The Corpora- 
Electricity tion is empowered to supply electrical energy 
Supply Corpora- within the following approximate limits: On 


tion, the north bank of the Thames from the Tower 
and Liverpool Street station in the east, to the 
junctio of Wardour Street and Oxford Street, and the Horse Guards 


inthew t, also taking in the Green Park and a portion of St 
James's* k. It is also able to supply in bulk to the bor ugts 
of Stepney Bethnal Green, Poplar and West Ham. 

The West End business has shown a satisfactory increase—lamps 
connected having increased by 23 per cent., and units sold by 26 
per cent. over the previous year. A portion of the increased out- 
put is due to the bulk supply to the City undertaking in the early 
part of the year. Some 40 miles of mains have been added to the 
West End system, making a total of 204 miles, and trunk mains con- 
necting the main generating stations at Lambeth and Bow to the 
distributing stations are in regular work, facilitating the meeting of 
sudden demands at any part of the area. 

The total costs per unit are fractionally greater than in the pre- 
cediog year, but still run the St. James's Co. (see last week's issue) 
very close, the Jatter company having the lowest costs among the 
metropolitan companies for 1902. 

The average price obtained per unit was less, and the surplus 
profit has not greatly increased cver the previous year. 

Of the 8,249,950 unite sold, 6,385,837 were taken by private con- 
sumers, 22,101 by public lamps, and 1,582,012 units supplied in bulk 
to the City undertaking. 

The prices charged are, for lighting, 6d. to 4d. per unit, and 
power, 4d. to 2d. 

The City undertaking gives promise of rapid growth. During the 
year 99,000 lamps were connected, and proposals were in hand for 
further additions of 110,000 lamps, electrical motive power also 
being inconsiderable demand. During the year the first section of 
the Bow generating station has been finished, and is in regular work. 
Some 85 miles of mains have been laid, making a total of 186 laid 
in the area. : 

Of the 1,987,640 units sold, private consumers took 1,879,609, and 
108,031 were sold per contract. 

The prices charged are 5d. and 4d. per unit for lighting, and 3d. 
to 2d. per unit for power. 

Mr. W. H. Patchell is the engineer-in-chief. 


West-End Undertaking— 


GENERAL STATEMENT. 


For the year ending December J. st — 1602. 1901. 
Total capital ... si gs - es £764,804 £664,866 
Number of units sold ... ist ; . . 3, 249,950 6,553.79? 
Equivalent number of 8-0. P. lamps ... a 280 605 246,241 
Number of public lamps js oes sas 113 113 
Maximum load in kilowatts ... as us 3,941 4,0:3 
Revenue Account :— 
Gross revenue pis 23x .. £119,019 £102,710 
» expenditure m jud .. £67,684 £52 251 
» profit sie. n 58 51, 135 450.459 


Average price per unit 8 T n 3:33d. 3°64d. 


REVENUE ACCOUNT for year ending December 31st, 1902. 


Per unit. Gross. 

Sale of energy ... ds ns iis .. 333d. £114,358 

Meter rents, &c. -— Tan sis э; Od. 3.332 

Fees, house rents and sundries +t ^ 044. 1,329 

Total revenue ... = € .  3'46d. £119,019 

WonkKING EXPENSES, 
Per unit. Gross. 

Coal... m" sis "e 85 ia) 78d. 426,767 

Oil, waste, water and engine room stores ‘05d. 1,719 
Salaries and wages incurred in generating and 

distribution, &c.... oh Li iss „ "084; 9,513 
Repairs and maintenance of buildings, gene- 
rating and distributing plant, mains and 

consumers' apparatus, public lighting, &c. ... 43d. 15,223 

Works and distribution costs ... 154d. £53,221 

Rents, rates and taxes Ww s .. 7908. ^ £6,584 
Management expenses, salaries of engineer, sec- 

retary, clerical staff, directors’ fees, &c. 18d. 6,203 
General establishment cbarges, stationary, 

printing, law, and compensation .. 05d. 1,87 
Total cost s ies Po . . 197d. 467,884 
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Prorrr STATEMENT. ^ 
Interest on debentures  ... TF vis 


. £10,614 
Interest on temporary loans)... өз ө» 2,205 
Dividends on preference and ordinary shares 45,932 
To depreciation es € xd ide .. 10,000 
nce from previous year... as 3m ... —10,651 
Interest on loans accumulated during year .. —21,082 
Balance carried forward... И 588 14,817 
Gross profit Е * £51,135 
City Undertaking— 
GENERAL STATEMENT. 
For year endíng December 81st— 1902. 1901. 
Total capital expended A £591,101 £234,257 
Number of units sold... E is .. 1,987,640 589,957 
Equivalent number of 8-0.P. lamps .. 150,729 51,836 
Number of public lamp E Ve — — 
Maximum load in kilowatts... wide Зе 3,335 991 
Revenue Account :— 
Gross revenue 25s а. s.. £428,537 9,844 
„ expenditure TT £23,863 10,600 
» profit "EE Mr i £4,674 — 756 
Average revenue per uni sae e 3:354. 391d. 


REVENUE Account for year ending December 31st, 1902. 

Per unit. 

By sale of energy oes sss As sis 8:354. 427,774 
Meter rentals, &c. s vals T des *09d. 747 
Sundry fees, &c. We sii Т ‘00d. 16 


E 8 44d. £28,537 


Gross revenue ae 


Working Expenses. 


Per unit. Gross, 
Purchase of energy in bulk from West-end 
undertaking ... iv 75 ave .. ‘99d. £8,163 
oal... js m sx T T .. 356d. 2,899 
Oil, waste, water and engine - room stores .. "02d. 181 
Wages incurred in generation and distribution 34d. 2,788 
Repairs and maintenance of generating plant, 
mains, and consumere’ plant. TR is 2,470 
Works and distribution costs .. 200d. £16,501 
Rent, rates and taxes ... 7 das we 21d. 1,742 
Management expenses, including salaries of 
engineer, secretary, clerical staff, accoun- 
tants, &c. ... dae гы; wee ёз . . 52d. 4,309 
General establishment charges, printing, sta- 
tionery, law, municipal inspectors’ salary, &c. 15d. 1,311 
Total costs .. 2884. £23,863 


Prorit STATEMENT. 
Interest on debentures n N "m . . 48, 179 


T „ temporary loans 1,622 

To debit balance from previous year ds ae 756 
Interest on advances accumulated during year ... — 5,613 
Debit balance carried forward i ге; e 2270 
` Gross profit £4,674 


In the West End undertaking the surplus on the year’s work 
amounted to £51,135, to this was added sums of £10,651 and 
£21,082, balance and interest brought forward from the previous 
year, making a total of £72,868. 

Out ofthis a sum of £10,000 was allotted to depreciation, being 
1:47 per cent. on the capital liable to depreciation, a small amount 
compared with the considerable capital involved. The remaining 
surplus was distributed as shown, and a balance of £14,817 carried 
forward. г 

In the City undertaking, the balance from revenue account of 
£4,674 is supplemented by £5,613 interest on advances to Charing 
Cross and City Electricity Co. This enables the deficit from the 
previous year of £756 to be wiped off, provides for financial charges, 
and leaves a debit balance of £270, to go forward to the next 
account. 


е 


CITY NOTES. 


Anglo-Argentine Tramways Co. 


Mn. Н. Dovogrr Browne presiding at the meeting of this com- 
pany held at Cannon Street Hotel Jast week, said that they had had to 
meet certain electrical competition during the year, but in the 
second half they had the advantage of the electric working of 
portions of their own lines. They might congratulate themselves 
upon the increase in traffic therefrom, though the conversion 
involved considerable expense, and they had to employ electric 
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traction experts. After paying the 4 per cent. which the Argentina 
Electric Traction Co. guaranteed, the directors were enabled to pay 
444. a share in addition, and from January 186 of this year the 
shareholders would be in the receipt of a cumulative preference 
dividend of 5 per cent. It would bave been a serious matter for 
the company to have taken upon themselves the electrification of 
their.system, and, indeed, the Argentina Co. stated tbat the work 
had cost them nearly £800,000. He was persuaded that when the 
whole of the system was electrified and everything was working 
smoothly, there would be a very large increase indeed in the 
receipts. He was, moreover, informed that the calculations that 
were made by the Argentina Co. with reference to the reduction in 
the expenses were likely to be realised. Ifso, the surplus over the 
amount required to pay 5 per cent. on the existing shares would be 
very substantial. 


Babcock & Wilcox, Ltd. 


Tam report for 1902 states that the net profit during the year, after 
deducting depreciation on plant, &c., amounts to £171,532. To 
this has to be added the balance brought forward from last account, 
£17,446, making & balance of £188,978. Interim dividends were 
paid last June of 3 per cent. on the preference shares, and of 7 per 
cent. on the ordinary shares, and it is now recommended that the 
following dividends be paid for the half-year ending December 31st, 
1902, namely :—3 per cent. on the preference, 8 per cent. on the 
ordinary shares, bonus of 2 per cent. on the ordinary shares. There 
is placed to the reserve fund 450,000, and to the dividend 
equalisation fund £25,000, and a balance is carried forward of 
£17,878. | 


Perth (W.A.) Electric Tramways, Ltd. 


Мв. Epwanp Heasman presided at this company's meeting on 
20th inst., and congratulated the shareholders upon the continued 
and progressive prosperity of their undertaking. The report showed 
that the profit for the 12 months ending December 31st, 1902, was very 
little less than that for the 18 months ending December 31st, 1901, 
and this with only a small increase in the mileage under operation. 
The greater part of the revenue in 1901 was earned from the opera- 
tion of 13 miles, and that for 1902 from 164 miles. A further section 
in Mount's Bay Road was just opened for traffic, and this would 
facilitate communication with South Perth, and make a total of 
of 172 miles running. The total receipts earned from January 186 
to the 11th of this month amcunted to £16,905, au increase of £1,596 
over the corresponding period of last year. The ratio of expences to 
receipts for tbe year under review was somewhat higher than for 
1901, largely owing to increased price of coal. Notwithstanding 
this the engineer reported that the actual expenses, including 
repairs and renewale, did not exceed 57 per cent. of the gross 
receipts. The increased earnings were principally due to increased 
population. They had acquired nine new cars of a much larger 
carrying capacity than those now in use. At present they were 
unable to order any additional cars, because they bad exhausted 
their borrowing powers. The cars recently acquired they had been 
compelled to purchase on the hire system. Unless they obtained 
increased borrowing powers, the cost of additional rolling stock and 
the extension of the system would have to be provided out of revenue, 
and would mean the suspension of further dividends for some time 
to come. The directors thought the time had come when it would 
be prudent to ask for additional borrowing powers, so that the 
expenditure necessary to meet the increasing demands in connection 
with the growing traffic migbt be met out of new capital, instcad of 
from the company’s revenue. They were, therefore, to submit a 
resolution for tbe purpose of sanctioning an increase in the borrow- 
ing powers of the company up to a further £50,000. The carrying 
capacity of the new cars was nearly double that of those now in use. 
Some of the borrowing powers asked for would be utilised in 
connection with the extension of the system, but they only 
proposed to carry out such extensions as would be “feeders,” and 
not '' bleeders.” 

The report was adopted, and the resolution re borrowing powers 
was also approved. 


Primitiva Gas and Electric Lighting Co., of Buenos 
i А угез, 


Turs company met in London on Tuesday and passed the annual 
report. Mr. H. E. Jones, the chairman, said that there was a 
balance of revenue account of £103,251, as against £50,444 last year. 
£16,783 of tbe increase had gone for interest on debentures, On 
the question of depreciation of electrical works and machinery, 
which stood at £8,863, he said that the directors had had long aud 
frequent discussions with the auditor. When he looked into the 
accounts of electric undertakings, he found it to be the exception 
rather than the rule to allow depreciation at all, but certain very 
prosperous electrical undertakings in London bad on the average 
provided about 3 per cent. for several years past. The amount the 
directors had written off was calculated on that basis. 

The adoption of the report was seconded by Mr. JosEPH KINCAID, 
who gave some particulars respecting the electrical department. 
Their Buenos Ayres power station was situated in the centre of the 
consuming district, it had а plant capacity of 2,800 Kw., which was 
ample for a largely increased demand. They were looking forward 
to being able to supply energy from this station at reduced charges 
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as the demand came on. The principal alterations carried out 
during the year were the completion of the additions to the 
machinery. The existing plant was capable of supplying a demand 
25 per cent. greater than that now prevailing. 


Oriental Telephone and Electric Co. 


Tux directors’ report for the year 1902, to be presented at the 
meeting on Wednesday, April 29th, says :— 


The revenue account shows a credit balance of £12,739 17s. 6d. transferred to 
profit and loss. Including 22,975 1s. 10d. brought from 1901, and after deduction 
of £4,484 1s. 6d. paid as interim dividend on November Ist, there remains £11,280 
178. 10d. for disposal. The directors propose to pay a final dividend of 84 per 
cent., making, with the interim dividend of 24 percent. already paid. 6 per cent. 
for the year, to transfer to reserve £8,000, and to carry forward £1,954 18s. 9d. 
The Bengal and Bombay Telephone Companies, in which tbe company. is 
largely interested, have again declared dividends of 6 per cent. for 1902. The 


negotiations entered into with the Government of India for an extension of the 


Indian licenses granted to this and the above-named companies have now been 
brought to a conclusion. These new licenses will run for a period of 60 years, 
the Government reserving to itself the option to purchase the undertakings 
after the expiry of 20 years, or at subsequent periods thereto, on conditions 
which the board believe to be equitable to the shareholders. Negotiations 
have also been entered into with the Colonial Government at Singayore for an 
extension of the company’s license there. The businets of the Telephone Com- 

anv of Egypt continues to expand, and that company has again paid the full 

ividend of 74 per cent. on ita preferential shares. The directors have taken 
up a further ten thousand pounds’ worth of the-e preference shares, and have 
also made cash advances to that company towards the expenses incurred by it 
for cabling its system at Cairo and Alexandria and for the installation of 
telephone lines connecting certain villages in the provinces of Lower Egypt 
erected under agreement with the Government. During the current year the 
subscribers to the Egyptian Co.'s system at Cairo and Alexandria will be 
enabled to communicate with each other by means of trunk lines recently 
erected by the Government and which are being leased to that company. The 
China and Japan Telephone Co.'s branch at Hong Kong is continuing to make 
pose The accounts have not yet been closed, but the company has paid 

terest on its debentures to December 818+: these are all held by your company. 
The electric lighting business is being worked to a profit, but, as stated in last 
year’s report, its operations are restricted through want of larger working 
capital. Special opportunities of business offered themselves in 1901, but these 
were not forthcoming last year. 


| 


Cuba Submarine Telegraph Co. 


Tux directors’ report for the half-year ending December 31st, 1902, 
8Ay8:— 

The total receipts of the six months, including the net amount recovered 
from the West India and Panama Telegraph Co. under the decision in the law 
suit against them, were £31,245 2s. lld., while the expenses amounted to 
£6,099 16s. 10d., leaving a balance of £28,145 78. Id., to which has to be added 
24, 583 11s. 7d. brought forward from last account, giving a total of 482,677 
18s. 8d. to be dealt with. The eum of £16,000 has been added to the reserve 
fund, whicb now stands at £145,000. The dividend on the preference shares 
will absorb £8,000, and leave £13,677 18s. 8d., out of which the directors recom- 
mend the payment of a dividend at tbe rate of 5 per cent. per annum and a 
bonus of 4s. рег share on the ordinary shares, both free of income-tax; the 
balance, £6,477 18s. 8d., being carried forward to the currert half-year. The 
cables have continued in good working order since the date of the last report. 
The company's claim against the United States Government for reimbursement 
of the cost of repairing tbe cables out during the Spanish-American War, was 
pes by the Senate, but rejected by the House of Representatives on 4th ult. 

he matter will, however, be again brought to the notice of the Legislature 
when Congress next meets. Application has now been made by the company's 
representative to the new Government of Cuba, for payment о the subsidy of 
£?,000 per annum in respect of the coast cables, with the arrears from January, 
1599, &nd the matter is being supported by His Majesty's Minister at Havana. 
There is every reason to hope for a favourable settlement. 


Great Northern Telegraph Co., of Copenhagen.— 
The revenue account for the year 1902 (of which а copy has been 
sent us) shows traffic receipte, less loss on exchange, 4455, 550, and 
total receipts, including £64,872 brought forward, £546,544. The 
total expenses were £107,168. A final dividend is proposed of 15s. 
per share; reserve and renewal fund absorbs £55,656, renewal fund 
for cable steamers £16,667, pension fand £5,555, remuneration to 
the board £2,500, and dividend equalisation fund £105,000, £66,598 
being carried forward. 


Prospectus. — The list of applications closed on 
Wednesday in an issue of 4,000 £6 preference shares (6 per cent.), 
and £20,000 44 per cent. first mortgage debenture stock in the 
Peterborough Electric Traction Co. The company is a ВЕТ. 
concern, and bas 5 miles (route) of electric tramways, the first 
portion of which was opened in January. Supply of energy is 
taken from the Corporation. 4,000 ordinary shares of £6 each 
have been already paid up. The nominal share capital is £60,000. 


Oswestry Electric Light and Power Co.— Mr. 
Bremner Smith presided at this company’s meeting on 10th inst., 
and moved the adoption of the report, which showed the available 
balance of profit to be £393, allowing a 3 per cent. dividend to be 
paid, and £170 to be placed to special reserve. £151 was written 
off for depreciation. The report was adopted. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in Automatic 
Telephone Co. (1903), Ltd.— 4,000 preference shares of 2s. 6d. each, 
fully paid, Nos. 1 to 4,0L0; 324,368 ordinary shares of 28. 6d. each, 
2s. 2d. paid, Nos. 47,941 to 372, 08; and 235.899 ordinary shares of 
28. 6d. each, fully paid, Nos. 372, 309 to 603,207. 


Calcutta Electric Supply Corporation. — The 
directors recommend a final dividend for the half-year ended 
December 31st at the rate of 7 per cent. per annum, making, with 
the interim dividend, 64 per cent. for the year. 


STOCKS AND SHARES. 


Wednesday Evening, 


- Writtna on the eve of the Budget announcement, it is possible 


that the details of that much-expected balance-sheet will make a 
sensible difference to the markets with which we deal. But at the 
moment, with Consols firming up again and the new Transvaal loan 
commanding about j per cent. premium over whatever may be the 
issue price, the Stock Exchange is in a rather better frame of mind 
than it has enjoyed for some time past. Before these lines are out 
it will have been seen whether the herald of the Budget is to take 
the shape of a reduced Bank Rate, but even if the old lady should 
not lower her minimum this week, there is little doubt that she will 
do so before long, although City merchants declare that the scarcity 
of available cash accommodation is still remarkable. 

Business is again better in the departments wherewith we are 
concerned, and the traction market in particular finds its trade 
increasing daily. The sharp spurt in the stocks of the Argentine 
Railway section has drawn renewed attention to the attractions of 
Buenos Ayres and Belgrano Electric Tramway shares, attractions 
which have from time to time been suggested in these columns as 
worthy of consideration. The Ordinary shares are hard at 22, and 
the “ В” Preference at 5 are ex dividend, and arrears to the 
tune of half а guinea per share. The “А” Preference at 5} are 
also ez their interest, and the 5 per cent. First Debenture looks 
reasonably cheap ‘at about 108. 

London United Tramways Ordinary shares, after rising to 23 
buyers, are about 15s. cheaper, but Dublins have hardened to 14. 
Calcutta Tramways remain firm at 71, and Anglo-Argentines have 
not moved from 4}. It may be incidentally noted that London 
General Omnibus stock has risen to 92, while Road Car shares 
are 53. ; 

Thanks to the Hampton Court extension of the London United 
Tramways Co., Central London stocks have advanced to a small 
extent, the Ordinary being a point to the good, and the Deferred 2 
per cent. up. City and South London is dallish at 74. Metro- 
politan Conrolidated has risen to 90 forthe same reason which put 
up the quotations of Central London stocks, but Districts, fannily 
enough, are easier on the week at 392. Business is being done in 
East London at 64, but Great Northern and City Preferred are 
neglected at 88. 

Four rises and one fall make the sum total of fluctuations to be 
recorded in our share list of electrical companies this week. Two 
of the improvements, it seems almost needless to say, are secured by 
Brompton and Kensington shares, whose steady progress nothing 
appears to stop. St. James’s and Pall Mall Ordinary shares have 
also fecured a rise, and the quotation is thereby restored to its level 
of a fortnight ago. The fourth advance falls to County of London 
first Debenture stock with a rise of 1. The recently offered second 
Debenture stock stand at par, and it will probably appreciate as 
time goes оп. Blackheath and Greenwich Ordinary shed an eighth 
under the pressure of a few small sales. 

In response to the many inquiries which are being made as to the 
advisability or otherwise of exchanging Brush shares for British 
Electric Tractions, it may be pointed out that the fewer Brush 
shares there become, so much the more contracted and narrow does 
the market grow. Few people care to hold shares which are not 
readily negotiable at all seasons, and the danger of being left with 
an unmarketable security is undoubtedly a potent factor to be con- 
sidered by the perplexed Brush proprietor. On the other hand, it 
may well be that the time will come when there are so few Brush 
shares about that the remaining holders will be able to obtain a 
higber value from the British Electric Traction simply in order 


. that the latter company may get all the Brush into its own hands. 


These are two of the chief points to be thought of in connection 
with the option. Brush Preference are down 1, which begins and 
completes the tale of changes in the industrial division. 

Speculation is again active in the stocke of the Anglo-American 
Telegraph Co., and on balance the Preferred and Deferred show 
small rises, allowing for tho dividend deducted from the former. 
Several of the cable companies have secured offices in the new 
Baltic, to be opened within the next few daye, and it is hoped that 
a lot of fresh business will accrue from this cause ; but that remains 
to be seen, as we are told the boy said when he spilt the ink on the 
new carpet. 

Commercial Cable stock is down 5 pointa, ex the 2 per cent. 
dividend, and Great Northern of C«penhagen shares have lost £1. 
Eastern Extensions are also weak, and the only sensible advance in 
this department is scored by Cuba Telegraph Preference shares, which 
are 108. to the good. National Telephone Preferred at par middle 
has hardened a point, although the Third Preference shares at 5$ 
show a fractional fall. The fairly satisfactory Oriental report has 
caused no change in the quotation. 
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„А TELEGRAPH AND TELEPHONE COMPANIES. 
| Btock | | Closing Closing Business ч id 
Present or ! Dividen is for the laat | notations Quotations weck ende 
Issue. NAME, | ou | three years. ERU l5th. April 22nd, 190 2 
* З i | 
| 1900. | 1901. | 1902, ИЕ Eisen 
07,100 | African Direct Telegraph, 4 % Debs. 33 100 e ii ea 97 —101 97 —101 л “эў 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 A А EN 10 ss A vs 94— 84 24— 805 .. t 
119,700! Do. do. _ 659%, Debe, Nos. 1 to 1, 450 Red. .. .. 100 s < а 70 — 80 70 — 87 al s: 
788,840 | Anglo-American Telegraph .. o a са vs ee .. | Stock | 84 61s. 60/6 49 — 52 — п 1 | 505 
8,106,580 Do. do, do. 6% Pref. os es ahs "S .. | Stock | 6 6% 6 96 90 — 92 E — x | : 
8,106,580 Do. do. do. Deferred ео ee " ee ee rn Stock 5s. 2s. 1/- 44— 4 т М 
44,000 | Chili Telephone, Nos. 1 to 4,000 ů i 5 б & 8 7 T 4i— 4 i 4i 18 NT 4 
18,898,900$ | Commercial Cable . | $100 8 8 160 —170 55 —165 x T ТИ 
1,841,200 Do. do. Sterling 600 year ‘ * Deb. Btook Red. 0 0. | Stock d | y 89 — 92 89 — | 90} 
16,000 | Cube Telegraph .. Ms A ia sa 10 44% 4% 64% | 74 i — 15 és 
6,000 Do. 10 % Pref. s Sea " s ae А T 10 " А 12 — 3 44— . 
12,981 | Direct Spanish Telegraph s^ s oe bx 5 4 96 4 96 4% 2 2 — В is : 
6,000 Do. do. 10 % Cum. Pref. oe oe oe oe Б Lan oe ee 2555 у ха 93 E 
92800 Direct sd die О, o dx Reg. Deb., within Nos, 1 to 1 200 Red. J 9R —102 99 —102 : 

А ect West India Cable, * RE XH ка E . 
4,000,000 | Eastern Telegraph, Ord. 8 tee s. . Stock | 7% | T% a 116 —121 116 —121 xd | 130 | 116 
1,955,565 Do. B4 aea Stock oe ee LE Es ee ee ee im 105 К 8100 : | e 
1800000 Кыйыр Tos шн Айыш m Niet n 10 | та | та | т llà— 123 101— 114 13 | 105 

? U 9 graph ee oo ^ 4 08 105 

890,000: Do. 4 % Deb. Stock Stock ae 7 si 105 —105 105 —1 е 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ša 5 ea 99 —102 99 —102 — | 

200,000! Do. do. 4%, Reg. Mort. ре (Mauritius Sub. ) 1 8, ue 25 805 95 e|] 101 —101 % 10i 100 а p 
H9 Globe Telegraph an and аг. — M. 0 5196 54 " | 11 — 15 i in out "a 

, e ee oe oe е е ee ee киж. y — : | $ ee 

150,000 | Great Northern Telegraph. of Copenhagen 10 15% 15 1230, 25 — 27 94 — 26 25 

66,9001 Halifax and Bermudas Cable, 44 % Ist Mort. Ms D | 100 M Ир 99 —102 99 —102 | E 
' 17,000 ndo-European Telegraph ate e ' uh 25 10% | 10 9*6 10%, 87 — il 87 — 31 855 is 
100,000} | London Platino-Brazilian Telegraph, `6 % Debs. "A s 5% 100 » " m 100 —104 100 —104 | y э 
d Montevideo Telephone, Ltd., Ог, Nos. 0 бовай ss © | 23% 0 T 1 15 .. ee 

, 96 Pref., Nos, 1 to ө 2 се 25 T 
1,968,398 National Telephone, Pref. Stock. "SE. ds VV =, a | m 

, LI Stoc . ee oe ee ee oe oe ee ^ "M — 

16,000 Do. „%% $^ do ge cH н, |e 6 6% 13 — 14 13 — н 13} 
15,000 Do. do. 6 95 Cum. and Pref. > s 10 6 6 6 % 12—13 12 — : 
250,000 А до. b e Non-cum. 8rd. Pret., 1 to 250,000 Я ; б 5 6 6 % bà— 54 5 — 54 99 7 98 
2,000,000 . do. 84 % Deb. Stock Red. - .. | Stock | 84% 84 34% — 99 97 — 99 i 
600,000 Do. do. 4 % Deb. Stock Red. x ..| 100 4 2 4 4 % 102 —104 102 M 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully pale. 1 6 6 6 5 i— 1 
1158905 Pacino and European Tel 4 * Guar. Debe., 1 to 1,000 "E" 10 1 n Je 97 —100 
9 uter’ 8 oe ee ee ee oe ee ? 
8,808 | Submarine Cables Trust К s x V is АҒ .. | Cert. 8 T 102 —112 xd 102 —112 xd | 105 
68,000 | United River Plate Telephone ES 6 7% 1% — m 
40,000 Do. do. b Cum. Pref., Nos. 1 to 40,000 ee 6 ee ee ee 41— 4 — 5 [E oe 
179,9471 do. Б Debs. "E" ee é "T Stock ee ee ee 106 —108 А 106 —108 . @e 
15,609 | West African "Telegraph. Shares  .. ee 10 © s vi B— 4 8— 4 ya we 
80. 00. W America, Nos. 1 to 80,000 and 58,001 to 58,008 ` 24 $a уж < 0- à 0— 1i Rx os 
150.000! йо, 4% Deba., 1 to 1,500 guar. by Bras. Sub, Tel. | 100 "M ёа si 96 — 99 96 — 99 | i 
967,990 West Telegraph, Ltd., Nos. 1 to 907,930 dis See OA 10 796 | 7% I 11 — 13 11 100 10 à 
75.0001 ро. до. ; Debs. 2nd series, 1908 ee ee ee 100 oe ee ee ! 101 —104 101 Кык (4 ee oe 
P w РИ ДТ те ab g, bn ee ee oe ee po i% ee . | 96 — 99 i mom ee 
. ect In: апата eee $5 en es ee oe — — | ee 
84,588 Do, о, % Cum. let Pref. ee oe 10 * ee d- à | ei— в 68 6 
4,669 Do, do, do m CUm Md Pref. ee 10 А oe eo | 4 3 5 { 3% — 44 | e. 
80,0002 Do, do. do. $ Debs., Nos. 1 to 1,800 eo 100 | ee | ee | | 99 —102 | oo ~-102 | • 
D \ | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
90,000 | British Aluminium 7 % Cum. Pref. oo oe æf 10 T | .. „„ а, 
800,000: | Ро. do. 65% 18% Mort. Deb. Btook Red.. ..Btok  .. E | mc " | 15 = 80 751 16 
100,000 | British Electric Traction . Vs v ie ps 8 9% 9% еа | | 12 — 123 5 13 
600000 | De do: 5 4 ES ze E ali EN EE | 199 —125 ха 129 —125 nd | oam 
, rpetual Debenture Stock T e e$ ifs o 3 7 
100,000 | British Insulated and Нем Cables А ee xi 5 15% 10 % | 10% | 1 : | : 61 T 
100,000 Do. do. 6 % Cum. Pref. aie oe . b | — | | Joi 107 15 105 oe 
50,000 Do. do. 44% 1st Mort. Deb. Red.. x we % 100 ou : Жс ee 556 Ji $a i 
60,000 |{Browett, Lindley & Co., Ord. és se pd ke 21 | 8% Nil | : p 10 i 51 ө - 
50,000 |f Do. do. 6% Cum. Prei. 21 6 6 6/6 to e à. e: " .. 
106,731 | Brush Electrical Engineering, ordi; 1 to 106,781. 5 215 Nil Nil i— it i | ly: d 
150,000 Do. do. Non-cum.6% Prem. 2 | 6 | 3% | 6% 14— aid үз 
195,000: Do. Pr 1) Ф Perp. Deb. Stock s .. Stock . А e 99 —102 80 — o: a ae 
195,000: Do. Perp. 2nd Deb. Stock S «| Stock oa a= M 9 — 14 à 
40.000 леер s Cable Construction 3 ou m Vx 15% | 20 % d 18 — : — 
000 0. do. о. um. Pref. . ке — - . 
90,0002 Do. do. do. 44 % 1st Mort Deb. Stock Red, .. | Stock | "x is 23 | 104 m 105 18 ER i 
1,860,014 | Central London Railway, Ord. Stock 8 vá ae e .. | Stock Ке 4% 4% 105 zn Md 0 105 104 
494 908 Do: J ee — Stock H ‹ $ 107 —110 109 —112 110 
о е 0 ee . o о ee ee oe - E 
1,890,000 | City and South London Railway — .. — ..  ..  .. . Stock | HY | 2 33% 154— 16 19 — 15 1 73t 
85,000 | Crompton & Co., Nos. 1 to 85,000 8 | 8% | % i 21— 27 1— 5 
Do. 5 % 1st Mort. Reg. Debs., 1 to 900 ot 4100, and | 102 —106 102 —106 i 22 
100,000; 901 to 11,000 of £50 red. z ө — 
99,201 Edison & Swan United Elec. "Light, “ A" shares, £3 paid, 1 to 99, m b 24% Nil | 0 — 0 — - T" 
17,189 Do. do. “А” shares, 01—017,189.. 6 | 24% Nil 14— 14— 7 2% ve 
844,0231 Do. do. 4% Deb. Stock Red. 100 pot € 78 — 77 Lt eae 258 Sé 
100,000: Do. do. 6% 2nd Deb. Stock Poy: Certa. ‘all рі. 100 Я | 16 — 80 15 — : T oe 
112,100 | Electric Construction, 1 to 112, 100 М А 2 6% 6 96 3 2 of : s 
81,890 Do. do. 1 Сит. Pref., 1 to 81,890 ks in " 2 vs 2 8 1 105 , 
82,5001 Do. do. 4% Perp. Ist Mort. Deb. бый os .. | Stock T 100—103 T — i sä А 
сБ 00 заста Electric Re (1 h 5 mcum Erer s " ve me gee | 5 Ф 5% i 2108 ү M" 103 К 
,000 о е ee ee ee ee . Ea e a . > 
85,000 Henley's ( s M. T) СТ Orks, 1 Ord, Pre... 5 | 20 % 209, | 0% | 15 = n 15 = n 159 | 151 
46 000 Do; do: 4j Kort. Deb. Stock. . | Stock | T i? | 107 —111 107 —111 | 
50,000 | India-Rubber, пшр & Telegraph Works 10 |10 д 10% a | 1 194 100 1085 1813 184 
800,000! do. 4% Ist Mori. Deb. 100 | T " 100 —103 сс: s os 
87,500 3 Overhead Railway, Ord. .. : REC. es 10 | 8196 | 14% 14% | bi— 6 E i- te vs "T 
10,000 Do. Oni: Ча 410 ра е si eis - 10 | n x T 10 TA ii 15) "T ee 
7,500 а (Thomas), Ln. 08 sa ae as as ET v M = s 
87,850 | Telegraph Construction and Maintenance.. 12 1725 | 20 20 86 — 89 m = 37} 86 
150,0001 Do. 4 % Deb. Bds., Nos. 1 to 1, 500 Red. 1908 | 100 la ёз " 101 —104 о е = 
540,000; Waterloo & City Railway, Ord. Stock ee ee ee ee ee 100 B 8 96 83% 97 —100 =" 
| | 
rpoo k Exch А Unless otherwise stated all shares are fully paid. 
R ; yel Bradford Share List. : q From Manchester Share. List. 


LATEST PROCURABLE QUOTATIQNS8 OF SECURITIES NOT OFFICIALLY QUOTED. 
М | Hyde Nlectrio (410 Ord., 14—15. 
Consolidated — — A and Maintenanoe, nil to 6d. | окшы Аана, and зуба ( Prof tate wal, 57103 
Bank rate of diseount 4 per cent. (October Sind. 1909). 
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| Closing Closing Busines 
pont NAME, Quotations otations week ended 
poi April 15th. pril ind. April 22nd, Dm 
e 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... Ms . 
100,000 Do. 44% 1-t Deb. Stock, Prov. Certa. es 7 ө 
20.000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20.000 .. o W 
20.000 Do. do. 1% Cum. Pref... 10% , 
50.000 Charing Cross and Strand Electricit у Supply ; WE SL d 9^! 9 
70.000 a0: 4t Cum. Pref. = 
40.000 Do. do. City Undertaking ” 4495 Cum. Pref. æ 
250.000 Do. do. 4% Deb. Stock Red. x i mE 
44,486 Chelsea Electricity Supply, Ord. EE. 
150.000 Do. 96 Deb. Stock Red. . $^ ; vs 
70,695 | City of London Electric io Ligh ting, Ord: 100 001—110,595 10 щ 
40,000 Do. ref., 1 to 40 M | 1X 
400,000 Do. Deb. Stock, Scrip. tae at 116) all paid . .. Z 
800,000 Do. Y 2nd Deb. Stock, Prov. Certe., all paid. 10 
40,000 | County ot London & Brush Prov. Electric Lighting, Ord. 1—40, 000. . A. 
20,000 Do: do. do. 6 % Pref., 40,001— 60,000. . 123 . 
400, 0001 do. 43% Deb. Stock, Prov. Certs. (all paid) Red М; | e 
50,000 | Бато uide 8 Electric Corporation, Ord. Shares уе 7 : 
80,000 po: do. 6 % Cum. Pref. .. e 
: 140,000 do. 44% 1st Mort. Deb. Stock Z 
21.000 кайы ала Knightsbridge Electric, О. ld ` 
.000 Do. do. do. Debenture Stock es Ps 1094 | 
110,000 | London Electric Supply Corporation, Lim ted, O oe : ¥ * 21— 23 22 - 
49 840 Do. do. 6 Pa Pret. | b à к. || 4 6 | БА 6 К 
250.00 І Do. do. do. 4 % 1st Mort. Deb. Stock Red Stock | oss TE жа 100 —108 | 100 —103 103) 
100.000 | Metropolitan Electric Supply, 1 to 100.000 10 6% | 0399 | 13% lig— 18h | 174— 184 bos 
220.000! Do. do. 44% lat Mort. Deb. Stock $0] x d 10-15 10—15 ' 
250.000/ D. do. % Mort. Deb: Rayne Red .. .. | Stock к . Ir? 98 —101 98 —101 si «nl 
10,952 | Notting Hill Electric Lighting m » | 10 7 % 6 96 | 6 96 14 — 16 | 14—15 | 
40,000 St. James’ and Pall Mall Electric Light, Ord 5 144 144% | 144% 15 — 16 | 16 164 m 
20.000 Do. do. do. 7 % Pret.20,081 to 40080 | 6 7% | 755 | .. Bà— 93 a E 
150,001 до. 84% Deb. Stock Red. | 100 A + is 98 —101 98 —101 , E 
12,000 Smithfield Markets Electric Supply, Ord. .. МЭ ә £x Tr 5 80 464 3 — 33 з — 84 | isy Z 
50,00t l Do. do. 4 Deb. .. „+ . ^ s.. 100 “+ s.. .. MM -— 93 83 — 93 oe | t | 
65,000 | South London Electricity Supply, Ord. .. .. .. .. .. 5 Ж 2 14% gà— 4 —4 9 K. 
80.000 | Urban Eleotrio Supply, Ord. "EP ae: Keay а 28 E » 44— 5% 4- 9 auc 
80,000 Do. do. 5 % Cum. Pret. bs "^ 22 ia VN E. bs 4 5& TE 
110.000 аша ех Electric Supply, Ord. А re * Sa i 5 104% 104% 12 % 19 — 13 19 — 18 11 5, 
28,141 Б % Cum. Pref. .. T T às 5 fi— 6j 61— 67 i» 
ы о: to Founders Shares. t Unless Mio wise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday. Apri! 22nd. 
^ | А `$ 
CHEMICALS, &о. potent | 55 METALS, &o. (continued). coe aee bet 
a Pc Erucenene. as per cwt. 6j- " 9 Copper Sheet i .. per ton 278 e 
a Nitric ss .. рег cwt. 2 / | g » Rod. .. per ton 218 | Ж 
а » Ozalic . . m x .. рег owt. 83J- | 95 e T (Electrolytic) Bars o .. per ton #72 П dec. 
a „ Sulphurio .. i .. рег cwt. 5/6 T "€ ii ü Shee per ton #+8 A dec. 
a Ammoniac, Sal .. ‘per cwt 49/. | e „ и Rod 4 .. per ton 47310 hi dee. 
a Ammonis, Moriate (crystal) .. perton | £88 10 | e a i is Wire per lv. Sid. M. dec 
.. per ton £80 i 57 f Ebonite Rod . V .. per lb. | 3/- ii 
а Bleaching powder .. Be .. рет “п 24 10 | ER f i Sheet эзе .. per lb. | 5 / | 
a Bisulphide of Carbon .. .. per ten | £16 - я German Silver wire .. per lb. 1/6 
a Borax. РЕ " .. per ton £13 e» h Gutta-percha fine . ба .. per lb. 8. 4 
a Benzole (90 Jo xx is .. per gal. 77 T h Indis-rubber, Para fine .. .. per lb. 8/10 to 8/113 | - 
a ü (50/00 966) . ‘ per gal. 6/6 EO i Iron, Charcoal Sheets... per ton £18 т 
а Copper Sulphate per ton £28 15 m i p Pig (Cleveland warranta) per ton 48/10 | ad. dec. 
a Le Nitrate 5 a .. per ton £24 T i „ Fiorgin » &coording to size рег ton From Ell > 
а „ White Sugar 27 .. рег ton £81 sa i ,, Scrap, heavy .. per ton | 47/6 to 50] "Я 
а ЧЕ 5 dis M .. per n xcu "T i , Wiro, galvanised No.8 .. per ton E 1155 T 
а Metbyla pirit . per gal. ; .. | . 
а Naphtha, Solvent (90% at 160°C). per gal. 5/6 ji DOMI English Ingot e у Ber toe | (zu; | ** 
a Potash, Bichromate, in casks .. per lb. 8d. xe 9 » si Sheet per ton £14 10 
а „ Caustic (15/8090). . .. per ton 294 T m Manganin Wire No. 28 .. .. per lb. | 8/- А 
а Bisulphate - .. per ton £85 s: д Mercury .. a Р .. per bot. £8 12 6 T 
a Shellac S0 per et. 119 И d Mioa (in original cases) small . per Ib. | 8d. to 9à. $ 
a Sulphate of Magnesia us .. perton £4 10 "m ‘i ii » medium per lb. 1/9 to 29 va 
a Sulphur, Sublimed кено .. per ton 40 5 P d large per lb. | 8/8 to 7/3 T 
a i 5 ; .. рег ton &5 10 m p Phosphor Bronse, plain castings per lb. 1/- tol . 
a Lum .. per ton #6 . ? „ rolled bars & rods per lb. 171 to 1/4 и 
а Soda. Cau- tie (white 70 %) .. per ton £10 15 is 10 „ strip& sheet per lb. m T 
a [1] Cry: tala ee oe oe per ton £8 oe А Platinum oe ee per O£. &4 oe 
a „ Bichromate, casks.. .. per lb. 24d. б» Я Bilicium Bronze Wire per lb. 10d. to 1: I 
jose ; Magnet, &cc &oc'd'g todeso' p in per ton £58 T 
METALS, &o. „ in bars | 215 to £40 2 
b Aluminium Ingote,in ton lots .. per ton 2148 " g Tin, Block. .. per n 4198 Jie 
E re, in ton lots .. per ton #294 КА Д „ Foll .. per lo. ust | Т 
Spes in ton lots .. per ton 2191 T Wire, Nos. 1 to 16 . per lo. 1, 
p Babbitt's metal ingots .. per ton £48 to £146 T p White Anti-friotion Metals— | 
4 Brass (rolled metal 2" to el basis per lb. 711. - “White Ant brand per ton 242 to £65 | 
с, ube (brazed) , per 1, 04 l. vs j Yarns, 2, 106 Grey Cotton, on sp'ls per lb. | 
€ 4 W (solid drawn). .. per lb. Eż l. j 3 ea. Flax .. per ld. | 
c „ Wire, basis.. 23 .. рег lb. 74. jx i oy Sply 10 Ibe. Russian per lb. 
с Copper Tubes (brazed) - .. per lb. 10d. - „ 10 lbs, Russian, single .. per ld. ; | 
„ (solid drawn). per lb. . 104. j 180 ibs. Jute rove per ton ll 
d Copper Bars (best selected .. per ton £78 k Zinc. Sh’ t (Vieille Montagne bad. ) per ton | | 


Quotations snpplied by:—-a Меьвгь. б. Buor & Co.; v ‘Lhe British Aijununium C., Liu. с ud 4Lu». Bolton & duns., Lt. ; d Messrs. F. Wiggins 4 Sons: 


» "ар Penal . "md dili 


4 
e Messrs. Frederick Smith & Co.; f India-Rubber, G. P. and Teleg. Work: Co.. Ltd. ; g Mesars. Jame & nokspeare; А Messrs. Ed war 1 ıl & Co.; 4 Meet. Bolling 


andi. we; j Messrs. : k Messrs. Morris Ashby, Ltd.; m Messrs, W. T. Glover & Co., Ltd.; ; я Messrs. P. Ormiston & Sons; o Me. 
Johnson, Matthey ‹ & аи Ltd.; p The Phosphor Bronze Co , Ltd. 
MS te See SS arr ee a SS ee ae Se Se ос ЫП 
ELECTRIC Ic TRAMWAY AND ND RAILWAY TRAFFIC RECEIPTS : 
| | 
; Week KS Receipte for Miles ; Week | Receipts for | Mie 
Locality. | ending | the week. Total to date. open. Locality. ending the week. Total to date. | opes. 
| | | | i | | А 
| 2 | 2 £ | £* | * |8 | B.E.T. Co. (continued)— | £ £* | £z i 
Aberdeen | Apr. 18 £70 | +224! 44.012 411,446, — | — |р South Staffordshire. Apr. 10 799 | 4188 | 10,180 — 3% ^ 
Birmingham - ‚‚ 18 | 5.277 | «485 58,10. + 4,78 — — 8. Swansea .. " ool „ 10 5:8 | +134 6.883 + W g 
Biaozoura .. „ 10 1053 4449 1915, ¢ 195 1 +12 | Taunton .. s 6.1 „ 10 | 59 7 6 720 — M -R 
Blackpool and Fleetwood » 18 (965 | 4417. 1,05 4+ 414 — E Tynemouth ..  ..| , 10 885 | 41278 | 3,118 + W p 
Bol on zd „ 19 1,867 7328 5.491 + 1,03! — — 9 eston-super-Mare..| „„ 8 41 — gi; — Ma 
Bristol T .. „ 17 5,65 +1331 — — — 8 Wolverhampton Dist. „ 10 2394 | +264 | 4,940 | + 2,755) 10% 
Burnley .. ae T€ » 18 724 ' + 68 — — — — {2 Wrexham „ 10 1 — | Ү8! — = = 
| | | ) 2 Yorks, Woollen Dist. . » 10 333 — 1,89) | — 16 - 
British Elec. Trac. Co, :— i | - | | | 
Barnsley District „ 10 194 p.m | 2,320 — — - 58 Cardiff т> € „ IR 1,879 | +1805 4,949, < 300. — - 
Devonport „ 10 58 +124] 5,67 + 107 6 — 8 Dover e e „ 20 1 2 35. 2.660 Wu 8 - 
Dudley Stourbridge. » 10 780 4185 10,014 + 64 182 — [28] Dublin T xd | „ 17 5118 | +597 | 6668: + 89011 6 an 
Gates . » 10) 9 | 4892| 11,654. + 2,529 | 105 + 3/4 | Бая Ham. „ 18 725 - 286 | eed + @ P cd 
Gravesend—Northfleet | , ae E Ж е „ | [Завоя . e | „ 0,1827 [+2 7: 9 . 
Graenook—Pt. Glasgow n 0 473+ 20 59/4 480! 7 — |o Inet Thanet eo .]| oe 18 6 | +1851 4.57% — i- - 
Hartlepool a » 10] 2-7 | + 59 8,74: + 462, 0j +2 |? | Leeds : S0 | n 1s 5,M8 | 4128 | 16 40% + 120 - 
К iderminster.. . » 10 116 | + 2 1480 + zij 4h — |$ Liverpool.. „ 11 (10,118 [+1620 10,311 | + 7.5 5 101 +8 
Merthyr . Бы. ot nl? 221 + 51| 2.520 — 29: | 8 T= Man. her ter e „ 1,123499 | — | — — 10 — 
Midleton. eo e [T] 10 924 + 149 8, 8 | =» uR ! B) — E N. wrastle ee ee ee [T] 1“ B. 91 * UIR | — = | 1 Е 
O'dham—Achton . „ 1" 658 | +211 7. 92 4 "1, 8 | — Portsmouth T . „ 18 1, Tu | 4565 — — 9 — 
Peterborough .. " „ Огт 19 — 1.480 — — — 15 “unde land „ 19 1,185 | + 49 $164; + 197) 13 be 
Poole oo T » 10 81» | + 88| BR| „ 0594| By | — Central London Railway „ 18, 7464 [67711190 + Ьу 4 F 
Potterias oe e| æ 10 Lüé 7257 21486 | + 1,10, 38: | — City and 8. London Ry.| , 19 | 8061 | +204 | 50816 e & 7. М. 
Pothesay . — .. рон 10 75 | + 84 64111 Mmj =|- Liveryoo! Overhead R; „ 19 | L848 | +518 | 21561 | + 2146| @/- 
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SOME NOTES ON ELECTRO-GALVANISING. 


By SHERARD COWPER-COLES. 


ÉLECTRO-ZINCING is being extensively used in ship-building yards 


for coating steel plates and boiler tubes The first plant was 
erected abc 16 10 years ago at the ship-building yard of Messrs. 
Laird Bros, at Birkenhead. The results obtained have been highly 
satisfactory when the work bas been electro-zinced under proper 
supervision, in a plavt capable of fulfilling the conditions neces:ary 
t^ obtain an adhesive coating of zinc free from perforations. 
Electro-galvanised steel test plates that bad been exposed to the 
westher in & manufacturing district for over five years, when 
examined, showed little or no signe of deterioration; on the other 
hand, if the work had not been ,zinced in a proper manner, the 
coating Obtained would have possessed no protective value, and 
signs of rust would have shown in a few months after exposure to 


the weather. Iro, when dipped in a bath of molten sinc, cannot 


have less t! an a given amount, about 1 оз of zinc per square foot 
(-xcept in ths case of sheets and wire where the zinc is wiped off by 
mechanical meaus), the thickness of the coating depending apes 
the temperature of the zinc, aad the rate at which the iron is with- 
drawn from the malten zinc Work to be cold galvanised may be 
placed in the bath for an bour or more, and be withdrawn with 
practically no zinc on it, due to a bad electrical connection, or too 
high resistance, or to the bath being too acid. 
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GENERAL ARBAXGEMENT OF CowPpFR-COLES ELECTRO-ZINCIKG 
PANT For Messrs. Н. Тате & Sons. 


On numercus occations work has been shown to the writer which 
bas had a good appearance, but which, when tested, was funud to 
de only coloured or flashed with zinc, due to a bad connection or 
the bath being too acid, or the dynamo of too small a capacity for 
the size of the work under treatment. Work of this class is bring- 
ing the process of electro-galvanising into diefavour with many 
engineers; but if the work is electro-galvanised under proper 
вареттівіор, and in a plaut which embodies all the conditions that 
have been f. uud necessary to success, the results obtained are 
excellent, and for some classes of work are superior to hot 
galvanising. E * ` 

The Admiralty specifies that all boiler tubes should be coated 
externally with a coating of zinc equal to 14 oz. per square foot, and 
that economiser tubes should be coaced inside and outside with an 
equal thickness, Electrc-galvanising is tested by the Post Office or 
Precce's test, 1.5, by dipping the zinced iron into a saturated solution 
of copper enlpuate for one minute when the test piece is removed, 
Wipeda«d rep-aced. This is continued until a red adhesive deposit 
ol e pper ix obtamed, showing that the iron is exposed. For 
adesion, the usual bending tests are applied. 

Mr. С. Richter has given much attention of late to the testing of 
iton and steel electro-galvauised, aud hot gal vauised; he has drawn 
Up а table, published in the Electrochem. Ze-ts., 1902, and 
suggrste toat cog parisuns should be instituted between the following 
те gruope uf properiies:— 

4.—Geometrical and optical properties of the metallic film, oom - 
prising (1) form; (2) colour; (3) lustre. | 


^ 


B.—Mechanical properties of the film with, and without, tefét- 
ence to the material coated, comprising (4) bardness; (^) con- 
.tinnity; (6) elasticity ; (7) tensile strength; (8) adhesion. ^ — . 

C.—Chemical and electro-chemical properties of the plating with, 
and without, reference to the object plated, inclading (9) chemical 
composition; (10) power of resisting corrosion; (11) protective 

ower. à 
5 D.—Thermal properties (12) coefficient of contraction and expan- 
sion. | 

E.— Change in properties of the plated material (13) any altera- 
tion in the properties of the material a t ? treatment. 

Experie: ce has shown that for an electro-zincing plaut to give 
continuous and satisfactory results, it must be so arranged that it is 
practically automatic aud can be placed in the hands of any intelli- 
gent workman. These conditions have been successfully filled by 
doiag away with zinc anodes and substituting insoluble lead anodes 
and replenishing the zinc deposited from tbe electrolyte by passing 
it over filter beds containing zinc powder or dust. AR 

One of the the most recent plants that have been erected in this 
country, is for Messrs. Henry Tate & Sons, Ltd., sugar refiners, of 
Silvertown, London, E. The plant consists of two е ectro-sincing 
tanks marked в on the illustration, 6 ft. x 5 ft. x ö ft. deep, 
which are constructed of wocd and lead lined, the solution being 
heated by means of lead steam coils. Washing tank с of the same 
dimensions is placed near the ziucing tanks in which the work is 
dipped after removal from the zincing tanks. The electrolyte, 
which is composed of z г с sulphate solution, is circulated through 
the zincing tanks hy m: ans of pump в, the solution being led from 
the overflow of the ziacing tanks B, into the sump р, and from 


A, Two regenerating tanks ; 


B, Two zincing tanks; 
р, Sump; E, Pump: о Engine and dynamo. Svale m = 1 foot. 


c, Washing tank; 


> 


thence it is pumped to the regenerating tanks a a, and sprayed over 
filter beds couristing of 2u.c dust mixed witn tiuely divined coke. 
In practice it is found very important to keep the ziuc soluti n 
slightly acid, otherwise the zinc coating will not be adhesive, and will 
have a tendency to blister. The best proportion of f ee sulphuric acid 
is about 4^; oz. of free sulphuric acid t» ever gallon of water. The 
amount of tree acid iu solution is qui kly determined by the workman 
in charge by usivg gelatine cap-ules coutai іце a low percentage of 
alkali. А swall proportion uf lacmoid solution is then added and 
the condition of the solution readily determined by co.our testa. 

Mes- rs Henry Tate & Sons, Ltd., saud-biast all their work before 
elec'ro-galvanising, as a good deal of it consists of h Пом steel 
work which is liable to retain some of the acid if placed in а 
pickling tank aud finally cause corrosion. Tae dynamo gives a 
curreut of 2,000 amperes, aud au Е.М F., of 8 volts. Such a plant. 
cau be worked co.tiuuuusly for months without the necessity of 
st. ppiug for cleauiug out tne та ks ог to renew the anodes, ae the 
soli“) is constautly being filtered by passing through the filter 
beds containing ziuc du-t. Во loug as tbe бег beds are kept 
replenished with zinc dust the plaut requires no further attention 
bsyond the o«ca-iunal st pying of the pump if the solution is found 
to be getting too neutral. Toe use of zinc dust ia place of zinc 
anodes is found to effect a conriderable economy. Zinc anodes 
do not dissolve freely, aud soon become disiutezrated a.d fall to 
pieces, renderiug the electe уге foul aud the deposit of zinc rough. 
Thin sheet lead anodes which are used in combination with the 
zinc duet also have tue ad vantage of being pliable, so that they 
cau be readily beut to the contour of the variously shaped articles 
required to be electro-galvanised. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON ELECTRONS. 
By Sm OriveR Lopes, F. R. B., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Continued from page 616.) 


APPENDIX tO PART VI. 
APPENDIX K, | 
Note on the Behaviour of a Charge Moving Nearly at the Speed 
of Liyht. | BN 
Mr. G. F. C. Searle has kindly called my attention to a paper of 


his in tne Z/Mosuphicaé Megazine 1or.Octobor, 1897, and maintains 
that a charge does not re-distribute itself on a moving body when 
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ite speed becomes great, but that the lines of force bend or are 
deflected towards the equator, without remaining normal to the 
surface whence they start. And I see that Mr. Heaviside in his 
“ Electrical Papers,” Vol. 2, p. 514, accepts this result, and considers 
that we have no guarantee that at these high speeds lines of force 
are necessarily normal to conducting surfaces; an assertion in which 
we may trace some analogy to the fact that in a moving medium 
rays of light are not perpendicular to their wave fronts. 

There is no question but that the lines of force bend back towards 
the equator, as stated by me in Part I., but I assumed that this 
deflection of the lines would entail their moving up nearer to the 
equator of the sphere, во as to leave the poles bare of charge, in 
order that they might still continue radial. I admit that the lines 
of force need not continue radial, but it seems to me that there 
is still some redistribution of the charge as the speed increases; a 
fact, however, which is not important. Mr. Searle calculates that 
whereas & sphere at rest acts as if its charge were at a central point, 
this equivalent point opens out into a uniformly charged line, form- 
ing a medial and small portion of its diameter, when the ephere is 
in motion; the length of the line gradually increasing until the 
speed equals that of light, when it fita the sphere exactly. But this 

neglects a distortional change in the sphere itself, to which I will 
presently refer. | 

The fact is that the whole subject of the behaviour of a charged 


body moving at enormous speed is a complicated one, and directly : 


you get within 20 per cent. of the speed of light it begins to be 
necessary to consider even its inertia, as well as its deflecting force, 
in а more thorough and elaborate manner. 

Mr. Searle points out that three different eetimates of inertia can 
be made —one as he ratio of force to acceleration, another as the 
ratio of momentum to velocity, and a third as the ratio of kinetic 
energy to half the square of velucity. In ordinary matter, as is well 
known, and for slow electric motions, these three estimates are one 
and the same; but for violent electric motions they become 
different; though it should be realised how small the difference is, 
until the speed of light is very closely approached, so that in no 
material case of great velocity or great acceleration that has ever 
been practically dealt with—as, for instance, the case of a cannon 


ball stopped by armour plate—is any sort of unusual effect to be 


expected, even on the hypothesis that matter is entirely electrically 
composed. Nevertheless, now that among free corpuscles in a 
vacuum tube it is becoming practically possible to attain these 
high speeds, and even to begin to base crucial determina- 
tions on them, it becomes necessary to consider the matter more 
carefully. And in a book published at Göttingen in January, 1902, Dr. 
Abraham discriminates what he calls “longitudinal " from what he 
calls “ transverse " inertia; making inertia depend not only on the 
speed of motion, but on the direction in which the body is being 
accelerated, “7 
And all these results are still further complicated by a considera- 
tion of the effect of acceleration itself, which, whenever it is 
violent, gives rise to some perceptible radiation, involving dissipa- 
tion of energy ; and this radiation loss of energy, though it will be 
primarily represented in the motion as a resistance or velocity 
term, may secondarily have an effect on inertia ; probably, however, 
quite a small and subordinate effect in all practical cases, and no 
effect at all, so long as motion occurs with uniform speed in a 
straight line; for then there is no radiation. But then, of course, 
under those conditions it is not possible to test or measure the 
inertia of а body ; it is only when the motion is either curved or 
changed in some way that inertia becomes prominent, and then 
there is necessarily some, though usually very small radiation, too. 
A convenient expression for the inertia of a body moving at any 
ed is hard to arrive at. A variety of expressions have been given, 
aud some of them are contained in the first chapter to J. J. Thom- 
son's " Recent Researches in Electricity and Magnetism,” but they 
are not attractive, and it appears from Mr. Searle's results that it 
is only under very careful qualifications that they apply. For these 
reasons I do not propose to enter upon a discussion of them further 
than may be necessary to criticise or appreciate Kaufmanu's recent 
experimental attempt at basing an important measurement on these 


high velocities, by observing the electric and magnetic de flections 


then exhibited by cathode rays, so as to obtain, if possible, their 
modified m/e ratio at ultra high speeds. 

When magnetic deflexion is being observed at ultra-high speeds 
we have also to remember that it is possible for the ordinary 
expression for the force exerted on a current by a moving field to 
be departed from. 

The ordinary expression for detlecting force is e u E at low 
' gpeeda, for a charge e moving at speed и across a magnetic field of 
intensity н; but at higher speedsan expression of much more com- 
plicated character is investigated by J. J. Thomson in the first 
chapter of bis “ Recent Researches in Electricity and Magnetism,” 
and is obtained in the following form :— 


A (з v+u ) 
eH NL T]. 
w% Tu 1089—75 ; 


This, however, at low speeds reduces not to the usual simple value, 
but to one-third of that value, viz, 3 Heu; and Prof. Schuster in 
the Philosophical Magazine for January, 1897, calla attention to the 
variety of numerical estimates of this quantity given by different 
varieties of the main theory. 

Abraham's value of what he calls“ transverse inertia” is quoted 
by Kaufmann in Comptes Rendus, Vol. 135, p. 577, writing it with 
то as the equivalent inertia for slow motion, and with Bas the 
ratio u/v—the ratio of the speed of tbe motion to the velocity of 
light —thus 


Зт (1*8, 1+8 _ 
4 agg 6 1— 5 1) 


m = 


and this isthe formula employed by Kaufmann for experimental 
test and verification. 

Mr. Heaviside gives a still more complex expression“ Electrical 
Papers,” Vol. 2, p. 514— for kinetic energy; viz. an expression equiva- 
lent to 3 v? multiplied by the following quantity, 

| tart / 
M t F 2.— 4 + et 4) tan V/( 1—7 
а 47 LF 
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which therefore may be taken to revresent the inertia for that case, 
r being the squared speed ratio w/v*. 

Larmor treats the whole matter from a general point of view in 
Phil. Trans., 1895, p..717, and sbows that no mere acceleration term 
is sufficient to express completely the reaction to applied mechanical 
force. 


Distortion due to High-speed Motion through the Ether. 


In Mr. Searle's paper in the Philosophical Magazine, October, 1897, 
he points out that the simplest charged body when in motion is 
not a sphere, but an oblate spheroid, oblate in the direction of 


2 
motion, with its axes in the ratio A (1 — A ) 1, 1; and that 
this produces on а!1 points outside itself exactly the same effect as 
a point charge at its centre, and that therefore such a spheroid in 
motion at the speed u takes the place of the sphere in electrostatics. 
He calls this a Heaviside ellipsoid, because Mr. Heaviside first in- 
dicated its importance in the theory of moving coarges. 

But I wish to point cut that a spheroid of this kid is exactly 
what а sphere in sufficiently rapid motion would aut matically 
become, on the Fitzzerald-Lorestz theory; viz, that hypothesis 
which was started iu orderto account for the negative result in 
Michelson’s experiment by postulating a change ot dimensions in 
solid bodies according to their direction of motion through the 
ether. This hypothesis became a definite theory giving important 
results, when Lorentz showed that on the electric theory of matter 
—or even without assuming that the whole inertia of matter was 
electric, because the result is not a question of inertia, but of static 
force—not only was such a change of dimensions reasonably likely, 
as Fitzgerald had perceived, but that the change to be expected 
was precisely of the right amount to give a compensating effect and 
precisely zero resultant in the Michelson experiment. 

The change of dimensions thus imagined and justified is gradually 
coming to be accepted as plausible and probably true; and it is 
interesting to note that a ephere in motion, by reason of being 
subject to this amount of distortion, still retains its property of 
being the simplest geometrical body, во far as the distribution of its 
electric field is concerned. True, it is then no longer a sphere; but 
no measuring instrument could possibly show its distortion, because 
all standards of measurement would share it. It is a remarkable 
thing that this imperceptible and unmeasurable uniform distortion 
of all matter should ever have been discovered: nothing but an 
ethereal process could have dragged it to light. Nevertheless 
dragged to light it has been, by the combined testimony of elec- 
trical theory and of optical experiment. 


PART VII. 
SUMMARY OF OTHER CONSEQUENCES OF ELECTRON THEORY. 
Radio-Activity. Ё 


If many atoms of a substance have electrons attached to them, 
and if these are performing orbital revolutions, it is natura! to ask 
how then can it be tbat sub-tances are not conetantly emitting 
waves and radiating away their energy. Fortunately, owing to the 
brilliant researches of Becquerel, Curie, aud oth. rs, cortsin sub- 
stances have been found in which the radiation intensity reaches a 
very percepti'le magnitude; and it appears that this radiation may 
be of several kinds— 

1. Of waves or pulses analogous to Rontgen radiation, probably ; 

2. Of rays analogous to Lenard, or cathode rays, consisting of 
electrons and ions bodily shot off, certainly ; 

3. Of detached portione of the substance itself not charged with 
electricity, but emanating like an odour, and possessing like the 
rest of the substance an intrinsic radiating power, and capable of 
attaching itself to other materials in the neighbourhood, so that 
they too acquire temporary radiating power.* 

The substances which possess any noteworthy amount of this 
radiating power are substances with very high atomic weight, and 
their emitting power would appear to be probably due to an internal 
commotion and collision between the atoms, of sufficient violence 
to detach, and as it were evaporate every now and then, some of the 
smaller particles; aud also by the shock of the collisions to gene- 
rate some feeble Routgen rays. 

It is easy to graut that whenever there are actual collisions of 
gufficient suddenness some radiation of this kind must be emitted ; 
but we cannot help arking, why does not the quiet orbital revolu- 
tion of electrons round atoms, in a substance not in a bigh state of 
thermal disturbance and not possessirg specially massive atoms, 
why does not this also give rise to a perceptible amount of radia- 


* See, for instance, papers by the original discoverer, M. Henri 
Becquerel, in Comptes Rendus, 1896 and 1897; see also Rutherford, 
Phil. Mag., January, 1899 and 1900, with quantitative determina- 
tions concerning it. Alsoin TAN. Mag., July and November, 1902. 
Other references are M. and Мате. Curie, Comptes Rendus, Novem- 
ber, 1899; Hon. R. J. Strutt, Phil. Trans. A 1901, vol. 196, p. 525; 
Sir W. Crookes, Proc. Koy. Soc., vol. 66, p. 409 (1900), vol. 69, p. 413 
(1902), also “ Electrical Evaporation,” 1891, Z'roc. Roy. Soc., vol. 50, 
p. 88; and many other workers. 
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tion and loss of energy? One answer that has been given is as 
follows :— 

The radiators are not isolated or independent, and surface radia- 
tion is maintained by layers at greater depth in the substance. 
Moreover, the radiators are so close together that they are in all 
sorte of phases within the first quarter wave length, a length which 
embraces a multitude of them; wherefore a multitude is a worse 
radiator than one, because they interfere and produce but little 
external or distant effect; like the two Tn of a fork, or two 
neighbouring organ pipes, or the front and back of a vibrating wire. 
See Larmor, “ Ether and Matter," page 232. But I doubt if much 
answer is wanted, save one of a very different character, viz., that 
radiation of a low temperature order is, as a matter of fact, always 
going on from all substances; that energy is conserved, and oon- 
stancy of temperature persists merely because loss is equal to gain, 
because absorption compensates radiation, not because radiation 
ceases; and that, to make an estimate of the amount of radiation so 
occurring, it would be necessary to suppose the body in an enclosure 
at absolute zero; when undoubtedly its kinetic energy would 
rapidly leak away, and be dissipated. The whole subject of radio- 
activity is a large one, upon which I do not propose to enter here 
and now. Snffice it to realise that any difficulty of explanation in 
connection with it is not the fact itself, but rather why it is not 
more notorious. , 

However, so far as the mcst striking and interesting excessive 
photographic and electric radio-activity of certain rare substances is 
concerned, it bas been already hinted that the greater part of 
that does not consist so much in the emission of radiation proper— 
whether in the form of pulses of X-rays or any other form—as in 
the flinging off of particles, negatively charged particles or electrons 
as а rule, but sometimes, according to Mr. R. J. Strutt, of posi- 
tive ions also. The faint photographic influence of ordinary sub- 
stances observed by Dr. W. H. Russell seemed to suggest that 
incipient power of this kind is not limited to bodies with heavy 
atoms like uranium, radium, polonium, &., as described by 
Becquerel and tke Curies, though these substances show it to an 
extraordinary degree: Dr. Russell, however, appears to have traced 
his at first interesting effects to the merely chemical action of 
hydrogen peroxide. 

The whole subject, together with the allied one of the loss of 
charge from hot bodies,* first discovered by Dr. Guthrie long ago 
(see Phil, Mag. [4], xlvi. p. 273), is one that demands special atten- 
tion and treatment, for which there is no opportunity now. 


Solar Corona, Comets’ Tails, Magnetic Storms, and Aurore. 


Another subject on which it is tempting to enlarge is the explana- 
tion of various astronomical and meteorological phenomena by the 
electron theory. ` 

The theory of Auroræ has recently been elaborated by Arrhenius ; 
but tbe whole doctrine of emanations from the sun, and of repulsion 
of small particles both by his light and by his probable electrifica- 
tion, is a matter that has been familiar to me for several years, 
through conversation with Fitzgerald and others. See, for instance, 
Larmor, Phil. Trans. 1894, vol. 185, p. 813; Lodge on Sunspots, 
Magnetic Storms, Comets’ Tails, Atmospheric Electricity, and 
Aurore, in the Electrician for December 7, 1900, vol. 46, p. 250; 
Fitzgerald, Electrician, December 14, 1900, with reference to a 
communication on the subject in 1893 (see the Electrician for August 
11, 1893). See also his collected ‘Scientific Writings,” at date 
1882. 

The earth is, in fact,a target exposed to cathode rays, or rather 
to electrons emitted by a hot body, viz, the sun. The gradual 
accumulation of negative electricity by the earth is a natural conse- 
quence of this electron bombardment, and the fact that the torrent 
of particles constitutes an electric current of fair strength gives an 
easy explanation of one class of magnetic storms; which have been 
long known, by the method of concomitant variations, to be connected 
with sunspots and aurorœ. The electric nuclei would also serve as 
centres for condensation of atmospheric vapour at high altitudes 
and so be liable to affect rainfall. 

Nevertheless, it is true that these theories have been well elabo- 
rated of late by Arrhenius; and bis explanation of the aurora by 
means of the catching and guiding of rapidly moving electrons by 
the earth's magnetic lines of force, so as to deflect them from the 
tropics and conduct them in long spirals, along the lines, to the 
poles, there to reproduce the phenomena of the vacuum-tubo in the 
rarifed upper regions of the atmosphere, is particularly definite 
and pleasing. Some of the other astronomical suggestions he has 
made are likewise of considerable interest. 


(To be concluded.) 


MANCHESTER SECTION. 


Тнв paper on Comparison between Steam and Electrically-driven 
Auxiliary Plant in Central Stations by Messrs. C. D. Taite and 
R. 8. Downe, postponed from March 17th, was read on April 7th by 
Mr. Downe. The autbors gave the following list as embracing the 
auxiliary plant coming within the scope of their paper:—Air pumps 
for condensers; cranes; feed pumps; mecbanical stokers; econo- 
misers; coal elevator; ash conveyor; and workshop; and proceeded 
to point out the disadvantages arising from the use of steam-driven 
plant as compared with that electrically driven. One great point 
in favour of electric driving is the readiness with which the power 
taken by any portion of the plant, at any time, may be ascertained, 
thus providing a means whereby waste of power may be prevented, 
as апу increase in power required is at once seen and tke cause 


* See,’ for instance, Strutt on leakage from hot. bodies, Phil. Mag., 
July, 1902; J. J. Thomson, ditto, PA. Mag. August, 1902. 


investigated. A table was given showing in detail what percentage 


‘of the total units generated in the Salford power station is taken 


by the auxiliary plant. The total percentage is 6:5; of this the 
condensing plant takes 4'67, boiler feed pumps 1:18, stokers 0:37, 
ash conveyor 0°07, economisér scrapers (1,600 pipes) 0°11, coal 
elevators 0°05, workshop 0°05. The engine room crane takes an 
amount so small as to be negligible. 

The pointe then considered by the authors were, taking the case 
of boiler feed pumps—(1) Reliability; (2) Eioonomy in working; 
(3) First cost ; (4) Upkeep. 

Regarding No. 1 the authors think both steam and electric plante 
are satisfactory. In considering No. 2, however, they are of opinion 
that the electric plant is much superior, and particulars were given 
showing pounds of water delivered per pound of steam used under 
ordinary working conditions at the Southport and Salford stations 
respectively. | 

On the question of first cost the steam-driven pump has an 
advantage, the price being only about one-third that of an elec- 
trically-driven one, but experience seems to show that the former 
absorbs more power. The fourth point, upkeep, is balanced again, 
both types of plant being equally satisfactory in this respect. 

Figures relating to power required, and other particulars, were 
then given for condensers at Salford and Sonthport, and finally for 
& motor alternator at Balford. 

In opening the discussion, Mr. CHaATTOCK said the electrically- 
driven plant spoken of in the paper seemed very economical, but 
he thought that its reliability would not be so great as to warrant 
depending on motors entirely, and he advocated spare steam plant. 

Mr. CHOBLTON thought electric motors quite satisfactory, and 
gave some results of tests on a recently designed variable stroke 
pump driven by a motor; the tests were made after several months’ 
working, and the efficiency at full load was 75 per cent. and at 
half load 69 per cent.; the combined efficiency of motor and gearing 
was at full load 89 per cent. and at half load 78 per cent. 

Dr. RHopes remarked that first cost and upkeep were simply 
appendages of economy, and that taken all round economy seemed 
to point to electric driving. He wished that information was 
available showing losses in steam pipes connecting boilers to 
auxiliary engines, and pointed out that as much as 10 cent. was 
sometimes lost in this way, whereas in electric driving the loss was 
practically nil. 

Mr. Cowan thought that losses in steam pipes counted for a great 
deal, and suggested driving the auxiliary plant (as is done on torpedo 
boats with high speed engines) direct from the main engines in 
order to obtain the very highest possible efficiency. 

Several other members present also expressed their views, which 
in the main favoured electric driving. 

The CHaIRMAN (Mr. Н. A. Earle) considered there was a very 
great advantage with electrically-driven plant in the ready means 
of measuring power required, and thought economisers and stokers, 
&c., ought certainly to be driven by motors as an example to the 
consumers. 

The authors then gave a brief reply to each gentleman's remarks 
and a hearty vote of thanks proposed by the CHAIRMAN, and 
seconded by Mr. Cowan, was passed. 

The annual general meeting of this section was held on Tuesday 
last, April 21st, when a paper was read by Mr. A. H. Gibbings, 
M. I. E. E., on “The Carriage of Goods on Electric Tramways” 
(illustrated by lantern views). 


MODERN TENDENCIES IN THE UTILISA- 
TION OF POWER“ 


By J. J. FLATHER. 


(Concluded from page 675.) 


IT bas been suggested that the future of long-distance transmis- 
sion depends largely upon the development of oil as a fuel; but at 
the present time the outlook for oil fuel in general competition with 
coal or long-distance transmission is not encouraging; while the 
development of the Texas and southern California oil fields has 
increased the visible supply and brought about increased activity in 
the use of liquid fuel, yet it is doubtful whether the advantages 
would be sufficient to cause it to come into general use as a fuel, 
since with a limited production and an increased demand for 
this and other purposes the cost would be correspondingly 
increased. 

A number of railroads contiguous to the oil-producing centres 
have equipped their locomotives to burn this fuel, and it is used to 
some extent to fire marine boilers, and with great satisfaction, 
since its displacement for a given heating value is only about one 
half that of coal, and the labour cost is materially reduced. 

It is also used quite extensively in certain sections of the country 
as а steam producer in power plants, but it is hardly probable that 
liquid fuel will be a serious competitor of coal, notwithstanding its 
many advantages. At the present time, as far as power for manu- 
facturing plants is concerned, it is largely a question of transporta- 
tion, whether oil can be laid down and handled at a given point 
more cheaply than coal. It is probable, however, that oil fuel will 
supply a local demand in certain sections where transportation 


* Address of the chairman of Section D, Engineering and 
Mechanical Science, and Vice-President of the American Associa- 
tion for the Advancement of Science. Read at the Washington 
meeting, December 29th, 1902, 
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charges. and p^míibly insurance. will permit its use at a low cost, 
and it ія in this connection that it may become a competitor of 
electrical trars mission. 


One interesting phase of the power problem which forcibly pre- 


sents it«e'f to tbe engireer at. the present time is the vast poeihili- 
ties pos- e ed hy the modern combustion engire, which inclndes 
the variona types of gas and oil engines. While ite use as a motor 
in industrial establishments has been somewhat limited, vet there 
is а marked tendency to employ the gas engine in manufacturing 
worke, and a corsideration of its advantages and cost of operation, 
tegether with ite bigh thermal efficiency and possibility cf still 
further improvement, indicates that, for a great many purpores, 
both steam engines and electric motors may be ultimately replaced 
сва env ines. 

While the first coet of e'ectric motors in the emaller sizes is con- 
siderably less than the cost of well-made gas engines for similar 
capacities, the saving during tbe first віх monthe of service, due to 
ihe more economical opersticn of the gas er gine, will often more 
than compensate for the difference in firat cost. 

That the gas engine, in both large and sma!l sizes, bas reached 
a point in its de v. lopment where it can fairly rival the steam 
engine in reliability and satisfactory ru: nirg qualities, there can 
be no question. In point cf fnel economy, a gas engire of 
mederate size is on a rarity with the lareest triple expansion 
n 5 and will give & horse power on less than one pound 
of fuel. 

The high price of gas in thia country has contributed largely to 
thore causes which have prevented a more common use of the gas 
engine asa motor, For this reason the gas engine has generally been 
used, not eo much because cf itr bigh «fficiencv aca thermo- dynamic 
machine, but rather on acconnt «f its co: venience and taxing in 
labour. It is trve that natural gas is cheap, but it is equally true that 
natura].gas is not generallv available. 

It ia to prodrcer gas that we must Jo К for any marked increase 
in the ове of the gas ergire. Fortunately, the manufacture of 
producer gas has reached а high state of development, and there 
are now in eurcessfol use several processes hy which power gas 
can be made from cheap hituminons coals as well as anthracite 
ard o ke. "he leanness of such gaws renders trem less effective 
per cubic foot of gas, as compared with the richer coal gas or 
even water gas; but thie differe: ce is more than compensated for 
by tbe low cost of preduction. It ie upon such power gas that the 
commercial future of the gas engine as a general motor dependa. 

A prominent factor in gas engine practice which has attained a 
high degree ^f development in European practice is the small gas 
producer. There generators are very simple in operation, and 
furnish a convenient and economical means of obtaining power at 
a much lower rate than with the ordinary city ligbting gas. 
Generally amall anthracite coal or coke is used, but several methods 
employ bituminous eral, lignites or wood With bituminous coal, 
means mut be provided for remi ving the tar and ammonia and other 
prodvcts of distillation. | 

The process of generation in some of the more rerent producers is 
entirely ante matic, and deperde upon the demand of the engine, so 
that no storage capacity ia r quired. The economy of there small 
producers is shown by testa, which give 1 Н.Р on а 16-H р. engine 
with a consumption of only 1'1 Ib. of fuel. For engin s above 
40 N P.,1 B P. can be obtained on 3 lb. of fuel. 

The g+s engine indvetry received a signal impetus when it was 
discovered tbat blast furnace gases could be readily utilised direct in 
combustion engines without the intervention of boilers, and without 
any specia] purifying processes, A et ill more important circumatence, 
м hieb ie far-reaching in its reavlte, is the fact shown by Prof. Hubert, 
of tbe Liére Rebool of Mines, that the superior economy of the gas 
еррїт е enables «qual power to beobtsi ed with 20 per cert. lees 
corsvmption of furnace gas than was formerly used in the generation 
of steam. 

The successful employment of large combustion engines in this 
way utilises vast sources of power which a few yeara sgo were 
allowed to go to waste, or, at most, were used very inefficiently. 

The high thermal efficiency of the gas engine has long been 
recognised. and the porsebility of further development ія a 
promirirg factor in tbis field The already a: complished efficiency 
of 38 per cent. тер red by Prof Meyer, of Gotti gen, greatly 
exceeds the max in um th: oretics] efficiercy of tbe steam engine and 
р ore than doubles its actual best obtainable working efficiency, but 
tre e d is not yet. 

With higher ccmpression even greater efficiencies may be 
exported. But with bigh compresion tt ere is canger of premature 
explosion, due to the ger eration of beat in compreming tbe gas in 
tbe prefer ce cf oxygen; for this reason Herr l'iesel] cempreesen the 
air »ryarate!y. Under a pressure «f 500 Iba or more, wbicb is used 
in the Diceel meters, the air becomes very hot and readily ignites 
a charge of liquid fuel, which is injected into tle c mpression 
chan ber. There is no explosion; conibu-ticen occurs while expan- 
сое on and the heat gereratid ditappears in the form of 
work. 

Efficiencies of 30 per cent. or more have been obtained with 
blast furnace gares, which contain a very small percentage of 
hydrogen, and this with tbe high rates of comprereion which can 
be carried bas led to the advocacy of non-bydrogenous mixtures 

in lsree engines Certainly very high rates of compreesion may 
be bad with a non hydroger ous producer gas with ut fear uf pre- 
matore ignition, and it has the additions! auvantage of economical 
pri · d vet ion. 

The practice of making the cylinder in ccmbustion er gines act 
alter: ately, first a» air compressor then as m: tor, Кв tbe advantage 
of greater simplicity, but it means immensely larver engines for 
d ваше power, since the number of effective impulses is thus cut 
in two. 

The. danger of pre-ignition and conseq uent, severe, shock, on the 


engine also necessitates very heavy construction in the smaller 
engines in order to obtain a reasonable de, ree of safety in operation. 
Moreover, the smoothness of action is greatly retarded with thia 
form of е рі’ е, esrecially if the goveruiug is controlled by the 
"hit-and-miss " method, in which the regulation is effected by 
varying the frequency of the explosions, thus causing great varis- 
tiora in the driving torque. 

Various expedi- nta have been employed to overcome these defects, 
such asthe use of multi-cylinders aud different methods of control, 


but the size and cost of engine have been increased rather than 


decreased. Notwitbstanding these well recognised defects in the 
four- cycle type of engine, it constitutes by far the largest class in 
use to-day of what may be called successful ga- engines. 

More recently very satisfactory results have been obtained in the 
construction of two-cycle engiues. In sone of these we find 
separate pumps employed to compress the charge of gas and air, 
which ignites and burns as it enters the cylinder. Higher com- 
pression is thus obtained without fear of pre-iznition, aud this 
permits smaller clearance spaces with attendaut advautayes. 

If the engine is single acting, an impulse is obtained every revo- 
lution, which thos ensures bet'er врева regulation, as well as double 
the power for a given aiz~d cylinder. 

The highest thermal effi iency yet att ined, namely, 38 per cent, 
has been secured with a two-cy:le tx pe of engi: e which compresses 
the air and gas in separate pumps to a nominal pressure of 8 ur 
10 ]b« ; the air under tris pressure being used to всатег ре the 
cylinder toward the end of expauewn. After the uncousumed pro- 
ducta of combustion have been forced out by the fresh air, the 
cylinder walls having been cooled therebv, a charge of gas is 
admitted and compressed to a prevsure (f 150 to 175 lbs. per sq. in. 
and then exploded, as in the usval method. This engine is 
double-acting, and receives a charge each side of the piston; thus 
two impolses are received each revolution, in a manuer precisely 
similar to that. of a steam engine. 

Whether these engines will be as satisfactory for small motors 
remains to be seen. It is possible that the greater compli«ation of 
details in the two-cycle types, as compared with the simpler four- 
cycle engine, will cause the latter to continue to give the greater 
satisfaction, at least for the smaller sizes. 

At tbe last meeting of the British Association, Mr. Н. A. Ham- 
pbrey gave some interesting data couccruirg recent gas engines, and 
the record is both remarkable аза siguificant. The limiting 8129 
has rapidly grown during the past two years, as shown by tne fact 
that one manufacturer is now constructing a gas engine of 2,500 H. P., 
and is prepared to build up to 5,000 н.р. 

The devel pment of the large gas engine ів closely connected 
with the evolution of the fuel gas processes, and it is noteworthy 
that the first gas engines iv Eugland above 400 E P. were operated 
with producer gas, while many of the large gas engines in Europe 
have been built for use with blast furnace Rus. 

In August of this year (192) two leading English manufacturers 
bad delivered, or bad under construction, over 50 gas engines, 
varying in size between 200 and 1000 н.р ; but we have to look 
acrosa the Cha: nel for stall greater scoicvements in this direction. 

Neglecting all engines below 2.0 m P, we note that a classified 
list of gas engines in use, or uuder coustruction, shows the remark- 
able total of $27 gas engines, capable of supplying 182,000 n.r. 
This gives an average of abv ut 560 H P. per engine. 

As compared with this, we find from the last U.S Census Report 


that, during the census year 1893, there were constructed iu the 


United States 18,500 combustion engines, having а total capacity of 
165,000 H. p., or only about 9 в.р. per engiue. 

Although this country has la,ged somewhat behind Europe in 
adepting large gas ergines, there is evidence that tbis state of 
affairs will т ot exist very Jong, for a bumbrr of enterprising tiems 
are already in tbe field prepared to build gas engines up to any 
required size. Опе firm has already sold over 40,000 нр. of lance 
engines, most of them of 2,000 HP. aud several of 1,00) н.р. 
Another firm has recently built two 4,0C0-H.P. gas compressurs, aud 
also a number of 1,000-н.р. gas eugines. 

The use to which these large enyiues are put is about equally 
divided between tbe operation of blowing engines for blast furnaces 
and the driving of dynamos for general power distri-uiion; tbe 
tahulated list complied by Mr. Humphrey tor engines of more than 
200 н.р. shows 99,000 н.р. for driving dynamos for light and power, 
and 83,000 н р. for other purposes. 

While the gas engine in the Jarger sizes is thus used extensively 
for the generation of electric ри and power, a growing tendency 
is « bserved to ове the gas engince direct as motors. 

A number of railroad and other machiue shops have been 
equipped with moderate-sized gas engiues sui ably located about 
the works, and in addition tovueauds of horse- power are used 
in the smaller sizes for a wide variety of purposes, inciudit g vilage 
water-works, isolated liyhticg statious, aud manufacturing planis of 
all kinds. ae 

With the possibilities of high thermal efficiencies, we may look 
with mu h hope vpon the still higher development ої cheap fuel yas 
procerses that wil: bring the gas engine i, to very general succession 
to the electric motor for many purposes, for it will doubiless be 
found that gas transmitted from a central gas-making plant at a 
manufacturing works iuto engines located at pointe of use will 
effect a material saving ia the utilisation of power over any 
existing methods. 

It is not to be presumed that the gas engine will displace either 
the electric шиг or the steam ерше ; each bas its Jegitimate 
sphere of uscfulr.ese, and «ach will be more highly devel: ped as tbe 
rc 80:6 of direct cou petition, Yct the есоп mies already ottained 
indicate that the field of tbe gas ergiue will be extenoed more aud 
more п.о that of the straw eg ine and the electric motor. 

Many of tbe qu-stions involved iu this coneiueratiun are at the 
present time in a transitional etage. The reciprocating steam 
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engine has reached a bigh state of development, but it is not 
pronable that it has atained its h'ghe«t d:gree of perfection. 
Wh. le an economy lesa than 94 Ibe. of stram per hor«e-p · ver- hour 
has been obtained, even better results may be anticipated; the use 
of high-pre-sure superhca'ed steam in cou pond, jacketed engines 
involves more рее: lubrication, and this may demand modifica- 
tíon in existing valve types; however this may be, the ontlook is 
promising for still higher efficiencies; whether this will mean 
cheaper power than can be obtained in other ways will depend upon 
many conditions. 

In any care, and especially with intermittent or variable loads, it 
is pot so much а question of maximum efficiency as it is economy of 
operation. 

From this point of view the present activity in the construction 
and developm nt of the steam turbive is of interest to engineers 
and power users. The steam consumption of & modern steam- 
turbine of moderate size compares very favourably with that of the 
bitter class of large reciprocating engines, bat what is of greater 
imp^rtanece is the evideut superior stean economy under variable 
loads. The steam consumption per borse-power-hour varies li‘tle 
from one-third to full load; at over losds the economy, as shown by 
numerous teats, may be even better. 

This feature predestines the steam turbine to the special field of 
electric ligatiog and power generation, where it must inevitably 
become a formidable rival of the larger-sized slow-»peed recipro- 
catiug steam engine. 

It is a siguiticant fact that immediately following upon the 
installation of the large 8,000-8.P compound steam engines at the 


`- cCeutral station of the Mavhattan Elevated Railway, New York, se 


fiud three 5,000-H.P. steam turbines under coostraction for the 
Rapid Transit Co, of New York. 

Тое hign-rotative speed of the steam turbine ів a prominent 
factor in favour of its adoption iu connection with electrical 
generators, riuce the cost of the ge: erator end «f the equipment 
ought eventually to be very materially reduced; but for many liues 
of work the bivh rotative speed of the present types of steam 
turbu e 1ч pruhib tive, nur cau it be adapted successtully to belt 
driving, «xcept by the ure cf gearing. Howe ver, it is fair to 
ee that the present limitations of the steam turbine are not 
peuperable, and that tbe attention which is now being given to its 
cevelopuernt will evolve а more universal type of motor adapted to 
ge ieral power purposes with large and smail units alike. 

The economies a ready obtained with both the steam turbine and 
the gas engine bave brought each into a prominence which is at 


least suggestive of the important developments that are taking place 


in meth ds of obtaining aud using power. 


SOUTH AFRICAN NOTES. 


[From Our SPECIAL CORRESPONDENT AT JOHANNESBURG.] 


March 30th, 1903. 


Ladysmith, Natal.—Al the material has now arrived here for the 
tele phone system between Ladysmith and Newcastle, Ladysmith 
and Dundee. Work will be commenced at once, and it is hoped to 
bave the lines completed by the ead of July. When these are 
finished it is boped that & system connecting Newcastle and Dundee 
wi'l be authorised. | 

Braronsfield, near Kimberley — The Town Council ів considering 
an offer trum De heers tur tue eleciric lightiog of tue town. 

Burberton, Trantraal — Ав mentioned a few weeks ago, the 
Heal h Board of Barberton are cu: sidering the advisability of ап 
ine ulation of electric lighting for the town, and at a publ.c meeting 
beid tnis werk it was инацішопчіу decided to invi e some nrm or 
8Syndivate to undert. ke the wok. A concession would be yrauted 
similar to tbe Bok-burg scheme, the B ard reserving tbe right to 
appropriate the installation up: n terms to be mutually agreed upoo, 
aud with a notice «f в'х ont hs. - 

Winburg. Orange К ver Co'o»y —Contractor« Бате been busy for 
some time upon su installation of electric 1 ght fur Winburg, aud it 
is vow all but «oa pleted. The syst«m includes b th public and 
private ligbt;ng, а: d it is hoped to switch on the current at the end 
of this month or «varly in April. n good time for our wiuter. 

Suuth African Association of E gineers.—At the monthly meeting 
of this as-uciatiuon this week papers were rad, aud subscqueutly а 
discussi.n was held or,“ The Moo ern Saritation uf Towne.” One 
of the members advocated the adoption of artificial ventilatiun in 
preference to natural He suggested that exhaustion by means of 
ele tric fans could be adopted to relieve the sewers of their gas, by 
dividi: g up the whole arca to be drained into ventilating d ist riets, 
such districts to bave their terminal points at tue grea est al itudes, 
whera would be located ventilation chau. bers with electric fane, which 
would conce trate and draw off the gas fiom the district. By sucha 
method the ques іои of mau teosnce would be greatly simplified in 
comparison with the usual practice of having ventilators crected at 
every few уагав alung the mains. 

' Technical Education Commissim -A commission appointed to 
adv s: the Governaieut ів now nqu'ring iuto tbe beet method of 
promoting technical education in the Trausvas]. At the first p: blc 
weetiug of the committee this week, several gentle шер, who Lad 
had practice) experie ce on the subject, «ere invited to give their 
wiess. Tue c nef topi в under discussion were, of course, mining ard 
m taLurgicsl subjects, aud a bigh ade college was proposed for 
Jobaune-bu g, with bran hes ас different centies of the mining 
industry, «Lerc le ures would be given. At the Central College, 
beth lecture and laboratory courses would be viven, and in 
addition, instruction in general engineering subjects, particularly 


electrical engineering, wovld be arranged for. The principa) 
aim of the с lege would be to provide for those чїй в 
who bave had а thorough grounding in the elementary 
grades, an advanced course wuere practical applications of 
their studies can be seen on the spot A special feature w uid 
be eveniog classes for thos: at work in the mines during tbe day. 
Needless to say, this will be a great boon, and strong support is 
anticipsted. Much comment was made on the fact that there are 
no qualitications to be obtained here as at home, and it was 
emphasised that standards similar to those at home should be 
established at once. | 

Pietermaritzburg, Natal.—At a public meeting here this week, 
convened for tne purpose of discuss nz the tramway scheme, the 
Council were called upon to show why they persisted іч their 
intention to take the tramwaye over a certain route in the fac» of 
public орроьі іор, and before other suburbs already residential were 
served. ‘Tne suburb in question consists of certain town lands 
receutly acquired by the munwcipalitv, aud is variously known as 
„Out span No. 6," Poxhill,“ aud Scottaev. Ile.“ As yet n» pl ts 
had been sold to the public, and it was at present valued at £100 

г acre, whereas, he · ides b-10g а d: sirable suburb, the value of the 
land wou:d be immediately donble1 by the promise of electric 
trams, and w uld enable the Council to serve the other suburbs 
shortly afterwarus. After much discussion, and not a little heat, the 
action of the Council wa: co ‘firmed. 

On “Suuth African Trude” and Foreign Competition." —A& is 
welt kaowu, Mr. Bircoenuougn, вре ial commissioner to the Board of 
Trade, was dispatched to South Africa about two mouths ago to 
collect infurmation проп commercial questions with a view to 
assisting home mauufacturers as far ав is po-sible bv a Government 
department. A representative of the Rand Daily Май waited upon 
him this week to ascertain with what siccess ne had so far met. 
Commeucing at the Cape, Me. Birchenough visited Bioewfontein, 
Pretoria, Delagoa Bay, aud аво the country districts іо the Orange 
River Colony aud Lransvasl Неге, ou the Rsud, he na'urally 
found, as did Mr. Morgan, his chief field of action, aud bas through- 
out received valuable assistance from Govertment departments, 
public bodies aud tbe leading business houses and firms. With 
regard to the final object of his mission, that of es'ablishieg regular 
sources of supply of techuical and commercial iufor vation for the 
Board of Traue in the priucipa! centres, he has already made euch 
arrangements for Jobanuesburg, and is engaged in establishing 
others in both f. ining and sgricultural districts. 

Speaking on trat all-important topic, foreign competition, Mr. 
Birchenuugh says :— | 

‘- British trade ів on the whole, I think, holding its own in these 
colouies, but I have found weak places, especial y with regard to 
certain branches of engineering, where the Ameri ans hold an 
advautaye. British mauufacturers, in my opiuion, have hardly 
kept abreast of the advauce in tbe application of electrical science. 

In the majority of trades they are doing all that could be 
expected, especiaily іа soft goods, but when you come to engi- 
neering where competition is exceedingly keen in a market 
requiring the finest machinery and engineering goods the world can 
produce, there are weak points which sh uld command serious 
attention at home. I refer, iu a great measure, as I have said, to 
ele trical engineering, aad also to steel structural work ” 

„Competition,“ he went on to say, "18 largely се tred upon a 
few important branches, witb regard to America, whereas Germany 
nibbles at vearly everythiug. America, as one ex vecta, іч our m st 
formidable rival mainly in connection with machinery and produce. 
Germ au oppueition 18 not very serious in its character except in one 
or two liue8, notably in elec rical eugiueering. In sbor , British 
manufacturers need not fear Germauy if they only exercise proper 
business enterprise. O.e thing British ma iufacturers. must 
recognise is this: the atieution of all tne greatest. producers of 
macuiuery in the world is concentrated on this market. Com- 
petition will be exceedingly keen iu respect cf eugineering in- 
du-tries, aud home manufacturers will have to є xercise energy and. 
enterprise if they are to continue to occupy the position Шоу at 
present hold. 

“There appears to bea decided inclination to give orders to 
British бесов. But I discovered various defects in home methods 
of doing busiíe-8; one great complaint, for iustauce, is that of 
slow delivery." 

Ou tue ot! er band, he said: "I am convinced that a great change 
has taken place, aud tbe British manufactur rs are showing tbem- 
selves more alive to the о neral wauts, Still I am doubiful if the 
firas at Lome fully realise tbe эште ве future of tne Travevaal 
market. I don't fancy that trey realise tbat beneatn the 
mauceuvres of the Stuck Excbange ii: s perhaps one of the large-t, 
most iu portant aud solid mark eis of tue м. гіа Магу still regard 
gold mini. р аз a speculation and not an industry, They are, there- 
fore, ia my opinion, dev tirg themselves toa market which is 
reachiug tue limite of expins.on. ard neglect toa yest extent a 
market like this which iso ly at ив beginning. Witna settlement 
of tha labour difficulty tuere is an immeuse expansion of trade 
possible zn the Tra svaal. 

“Bounties given by Foreign Governments do not, I find, 
serivusly sffect competition. ‘ne G«raians are very шип belped 
by the low railway rates iu their couu'ry, aud Aqmericsn trate bas 
been enormously aided by the low treighta «f the Conterence lines. 
O.this latter poiut I shall have sume strong criticism to coffer” 
He al-o tinds that the British Colcuies, priucipally au-t!ralia ard 
Canada, аге displaying great enterprise, апа ап e;geruees to obtain 
а good fuvting 10 the S uth African г arket 

Iu conclveion, Mr. Bireneicug: remarked: Ae І have said, the 
Transvaal offers an immense field fer Imperial aud Colonial 
ша! ufactures and produce. Giveu the pr j-dice in tatir favour, 
which undveubtediy exists, manufacturers have only to exercise 
proper enterprise and alertness to keep the lion's share’ of the 
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trade. But they must cultivate the market in the same way as 
thev bave cultivated tbe older markets.” 

Following the excellent report of Mr. Morgan, and concurring 
with it in the main, Mr. Birchenough's report should convince the 
home manufacturers that they will have to display more energy, 
and be prepared to meet their South African customers more than 
half-way if they mean to keep the “lion’s share"; then with 
Australia and Canada each taking their “ cub's share,” there will be 
a mighty poor showing for the hyaenas. 

Pietermaritzburg.—Mr. Dawbarn (of Mordey & Dawbarn) recently 
appeared before the Council to answer questions respecting the 
electric lighting and tramway scheme. In reply to some remarks 
about the eight-wheel cars specified, Mr. Dawbarn said that as to 
the suggestion of a longitudinal division of the cars, it appeared to 
him to be a practicable way of dealing with the question, 
although he had not seen the suggestion before. In providing a 
native compartment, the great point to be remembered was that it 
was dangerous to allow gers to get on and off at the front of 
the car. He thought it would be possible on the lines suggested by 
Councillor Lindup to divide the car from end to end, leaving 3 ft. 
with one row of seats for tbe natives, and 4 ft. with two rows of 
seats for the Europeans. Then it would be quite feasible to make 
& division on the platform, so that the natives could have one 
entranoe and the whites another. The Johannesburg scheme was 
a sufficiently large one to enable them to deal with the native 
question on its own merits, and entirely separate cars would be 
provided. He quite agreed with the lines that the Maritzburg 
Council intended to adopt in having one car to accommodate black 
and white passengers instead of having a trailer car, which would 
involve considerable additional . They would be always 
dragging the trailer car about, whether or not the requirements of 
the traffic demanded it. | 

General Electric Power Со. — This company's third ordinary 
general meeting was held at Johannesburg the other day, Mr. 
R. G. Fricker presiding. Though the operations for 1902 were not 
regarded as entirely satisfactory, they had been able to reduce the 
debit of the profit and. loss account by the amount of profit for the 
year, viz., £2,802, thus still leaving a balance of £1,520 on the 
wrong side. Primarily the company was not, created asa profit- 
earning venture, but as а means of supplying electric power to the 
numerous mines in the neighbourhood of Germiston under the 
control of the Consolidated Gold Fields of South Africa at the least 
possible rate consistent with the operations This policy the com- 
pany has so far carried out, and although ita efforts have been 
neutralised to a considerable extent by the closing down of so many 
mines which would otherwise bave been its customers, yet it had 
fulfilled the mission for which it was started. During the year the 
business had shown a considerable increase over that of the year 
before. It had lost the revenue derived from providing power to 
the militery hospitals and camps in the neighbourhood, but 
some increased revenue had accrued from the adjoining village of 
Germiston. At present they had a very small demand for day-load 
from the works; by far the larger proportion of the supply was for 
electric lighting. As more work is undertaken on the mines, the 
demand for power in the daytime will be increased, which should 
materially lessen the current coste, The issued capital had in- 
creased by £10,000 to £145,000 during the past year, by the calling 
up of 1s. per share of the unpaid capital due by the shareholders, 
An uncalled balance of £55,000 still remained with which to meet 
the demands for future increase of plant. The company, said the 
chairman, should have а prosperous future in front of it, even 
supposing it could only find consumers for the power which it was 
generating, but as the use of electrical power was growing day by 
day, and the machinery by which it was obtained was being im- 
proved and perfected toa considerable degree, there was no doubt 
that when the industry had resumed its normal condition, 
they would find that even with a considerable increase of plant, the 
demand would prove greater than the supply. 


— — — 
OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc.. 
may be made. Answers are furnished by а duly qualified lawyer, 
but thé Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


" INTEGRATOR " writes :—“ I should be greatly obliged if your legal 
contributor could give me some information on the following :—I 
am employed by а company, which manufactures, amongst other 
things, meters. (1) Has the company any right over a patent for a 
new meter which I may take out? (2) If I leave the company's 
service and then take out the patent, have they any claim? Iam 
assuming that the patent would be a new one, and not an improve- 
ment on tbat of the company's make." 

„ No bard and fas; rule can be laid down as to whether tbe 
inventions of a workman are his property or the property of his 
employer, but in Heald's case (5 R.P C., 430) a workman was beld 
entitled to have & patent sealed in his own favour although the 
company in whose employment he was contended that bis discovery 
had been made while occupied upon their business. It is to be 
observed, however, tbat suggestions made by a workman employed 
in making & model for the inventor cannot be patented by that 
workman but, in fact, belong to the employer and merge in his 
invention. Hence he is the only person entitled to a patent for 


them. Therefore improvements in details suggested by such work- 
man and embodied in the machine do not entitle that workman to 
oppoee and etop the master’s patent, on the ground that material 
parts of the invention have been obtained from him (David е. 
Woodley Griff, A.P.C., 26). At the same time inventions found 
out by & workman while engaged in his master's employment do 
not necessarily, by virtue of that employment, belong to the 
master. It isreally a question of fact in each case. 

In view of the above statement of the law, it is conceived that as 
" Integrator " has made the discovery in question independently of 
his employers, they can have no claim against him either before or 
after the date when he leaves their service. 


4 TaRREE-PHASE " writes: Could you kindly inform me (1) The 
text of the Act as regards transmission of high-tension currents on 
bare conductors carried on poles across country, and if permission 
could be obtained to erect 5 miles of cable on the overhead system, 
at а pressure of, say, 10,000 volte three-phase, in the West of Ireland 
for the development of & water-power scheme ; (2) The best manner 
in which to set about obtaining a provisional order, and whether 
the Corporation have to be consulted on the matter ? " 

%% “Three-Phase should consult the regulations prescribed by 
the Board of Trade under Sec. 4 of the Electric Lighting Act, 1888, 
a copy of which can be obtained from Mesars. Eyre & Spottiswoode, 
London, Е.О. These regulations were parsed in order to bring 
under the control of the Board of Trade existing lines and works 
for supplying electricity which bave been laid down without licence 
or provisional order, or special Act, and which were thus free of 
such control. The section above referred to provides that where in 
any case any electric line or other work may have bcen laid down 
or erected in, over, along, across, or under avy street for the purpose 
of supplying electricity in such a manner as not to be enclosed in 
any building or buildings : . or where any electric line or 
work so laid down or erected may be used for such purpose other- 
wise than under, and subject to, the provisions of a licence, order, 
or special Act, the Board of Trade may, if they think fit, by notice 
in writing to be served upon the person owning or using, or entitled 
to use, such electric line or work, require that such electric line or 
work shall be continued and used only in accordance with the 
Board of Trade regulations. The regulations which teem to bear 
most nearly upon Three-Phase’s” inquiry are—“ (4) The pressure 
between any two conductors, or between any part of either con- 
ductor and the earth, shall not exceed 3,000 volte; (10) Every high 
pressure conductor laid or erected in any street after the date of 
these regulations shall be continuously covered with insulating 
material. . . . . In cases where tbe extreme difference of 
potential in the circuit exceeds 2,000 volte, tbe thickness of insulat- 
ing material sball not be less in inches, or parts of an inch, than 
the number obtained by dividing the number expressing the volts 
by 20,000; (Note.—This regulation as to insulation appears to apply 
only where the cable crosses a street ;) (14) No high pressure electrio 
line shall be used for the transmission of more than 100,000 watts, 
or, in the case of an aerial line, 50,000 watte, except with the con- 
sent in writing of the Board of Trade, and efficient means shall be 
taken to prevent this limit at any time being exceeded." "There are 
& number of other regulations which should be carefully studied by 
‘‘Three-Phase before he decides to proceed with bis scheme. 

[Special regulations are made in such cases as this by the Board 
of Trade, to whom “ Three-Phase " should apply for information.— 
Eps. 

2. s to obtaining a provisional order, should ''Three-Phase " 
have the file of the ELECTRICAL REVIEW in his possession, he will 
find a useful article upon tbis subject in the issue of July 25th, 
1902, at page 166. 


THE CASE FOR THE MUNICIPAL TRADING 
| COMMITTEE. 


THE Joint Committee on Municipal Trading having been 
re-appointed, it behoves all interested in this most im- 
portant question to eee that the case, which has been well 
commenced, is made as complete as possible; it would have 
been scandalous if the tactics of the Socialist party had 
prevailed, and the work already begun by the Committee 
had been left unfinished. 

The Committee have to deal with both the theoretical and 
the practical sides of the question, and it will be useful to 
refer to the evidence already given in order to see how the 
matter was left when the proceedings terminated in 1900. 

Theoretically, the Socialists advocate the concentration of 
all trade in the municipalities and the consequent abolition 
of private enterprise, but probably few actually go to this 
length. 

15 the case put forward by the local authorities it was 
argued that it was neither desirable nor possible to fix 
any limit to municipal trading, nor to lay down any general 
principle, and that every cage must be judged on its own 
merits ; but these views were not by any means adopted with 
unanimity, some of the advocates of municipal trading 
limiting it to such undertakings as constitute monopolies 
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—which are absolutely necessary to all the inhabitants— 
and which interfere with the streets. 

Another section of witnesses did not, object to the trading 
if carried on without profit, while others, taking what they 
consider to be a practical course, would prohibit any exten- 
sion of the system, while allowing existing arrangements to 


on. 

With regard to the last proposal, it would be a very diffi- 
cult, if not an impossible, course, todo otherwise than let things 
remain as they are, as a transfer to private companies of all 
the water, gas, electric lighting, and tramway undertakings 
at present in the hands of municipalities would be imprac- 
ticable. | 

The contest will therefore centre in the limitation of 

municipal trading in the future, and upon this point the 
representatives of the municipal and anti-municipal traders 
will, no doubt, concentrate their efforts. 
^ The respective leaders of the case will doubtless be the 
Association of Municipal Corporations and the sections of 
the Chambers of Commerce, which have already taken an 
active part in the discussion, but there is much need of a 
Municipal Reform Association which will combine all the 
trading interests threatened by the vigorous efforts of the 
Socialist Democratic Federation, Socialist Labour organisa- 
tions and others which aim at the transfer of all trade to 
labour-elected local authorities. 
It ів most important that the general principles involved 
in the question should be very definitely stated, and it has 
been suggested that these should be framed by a committee 
appointed by the Association of Chambers of Commerce, 
assisted by a professor of political economy, and that such 
declaration be presented to the committee at their first 
sitting and endorsed by one or two witnesses possessing the 
confidence of the public. | 

Practical suggestions will naturally -aim at what can be 
accomplished in preventing any extension of the trading 
already undertaken by municipalities, and in facilitating 
arrangements for turning over to private enterprise such 
existing business as is proved to be a burden on the rate- 
payers, and can be practically disposed of. 

We have dealt so far with the principles underlying all 
municipal trading, but in the special case of the electrical 
industry it is necessary to bring prominently before the com- 
mittee the unsoundness of the arguments and the misstate- 
ment of facts put forward by the municipalities in support of 
their claims. ЭЕ. 

The contention that municipal trading is justifiable in 
the provision of an absolute necessity, as is undoubtedly the 
case of water, with which every inhabitant must be provided, 
cannot be claimed for electricity supply, nor can it be con- 
sidered ав a monopoly, for it is in competition with other 
methods of obtaining light, power and heat, besides the fact 
of there being no legal prohibition to competing supplies of 
electricity. 

Then, with regard to the use of the streets, there need be 
no greater interference by private companies, than if the 
disturbance were in the hands of local authorities ; in fact, 
great inconvenience has often been experienced by the 
public in London thoroughfares, by the various local 
authorities repairing streets in their respective localities at 


. thesame time, which could have been prevented by arrange- 


ments between them as to the rotation in which the works 
were undertaken ; apart from this, under the Electric Lighting 
Acts, the re-instatement of roads can be, and usually is, 
undertaken by the municipalities and the expense charged 
to the companies. | 

The necessity for disturbance of the roads is the same, 
whether the supply of electricity is given by the municipality 
or by a private. company. 

The local authorities contended that their trading in elec- 
tricity supply had been successful, and was, therefore, justified, 
bat the evidence adduced by them was of a most incomplete 
and unsatisfactory character, and should be met by evidence 
as to the results shown on careful analysis of the published 
accounts. 

The want of proper accounts, based upon sound com- 
mercial principles and certified by independent Government 
auditors, should be pressed upon the Committee, and 
instances given of the character of those rendered by many 
municipalities, which show an apparent profit, while the 
undertakings really result in heavy losses. 


The difference in the methods of accountancy adopted by one 
local authority and another should be illustrated by reference 
to the systems respectively adopted, especially in the provision 
for depreciation and antiquation of plant, change of systems 
of supply and machinery. It should be proved that the 
increased indebtedness of the municipal bodies, which is 
creating so much alarm, is not accompanied by a correspond- 
ing iraprovement in the value of the assets represented by the 
various loans. 

The local authorities claim that the sinking fand covers 
all contingencies, and this contention should be exhaustively 
disproved. | 

The published accounts of municipalities do not enable 
the public to grasp the actual position, and experts from the 
Local Government Board could, no doubt, supply informa- 
tion to the Committee as to the amount of loans, date 
when the money was borrowed, amount to be annually set 
aside for repayment, original cost of land, buildings, and 
plant, and their actual value at the dates of the annual 
accounts, | 

It should also be shown where maintenance and renewal 
of plant have been provided for otherwise than out of 
revenue, and by applying the proceeds of new loans for the 
purpose. 

The Committee should be asked to recommend a uniform 
system of accounts, and in any case to assimilate the Board of 
Trade form for both local authorities and companies, so that 
depreciation shall be provided for by the former as well as 
the latter, and à Government audit apply in both cases. 

As to whether profits are or are not to be made by munici- 
palities in their trading operations, the question of principle 
remains; but it will nevertheless be of importance to prove 
that, so far as electricity supply is concerned, resulta have 
shown that it is not à business for local authorities to specu- 
late in at the ratepayers' risk. mE 

The question of limitation of the borrowing powers of 
local authorities will form part of the inquiry by the Com- 
mittee, as it is related to municipal trading, but in the mean- 
time the Government might take action for stopping the 
raising of money without the consent of the ratepayers, as 
in the case of overdrafts from bankers in anticipation of the 
rates. | 

The drying-up of resources due to ће late war, with its 
adverse effect upon business, coupled with the increase in 
Jocal rates notwithstanding the growth of the rateable value 
in large towns, is arousing many ratepayers from the apathy 
which has caused so much neglect of their public duties, 
and it is being more fully realised that in connection with 
municipal trading the investing public, being less in- 
terested in it than in private enterprise, has sent money 
abroad which might have been employed at home in foster- 
ing private enterprise and maintaining the commercial 
prosperity of the country. | 


THE COOPER HEWITT INTERRUPTER IN 
WIRELESS TELEGRAPHY. 


Each advance in wireless telegraphy has emphasised the inefficiency 


of the spark-gap interrupter, and this element has threatened to be 
the weak factor in the commercial development of aerial trans- 
mission. In the Marconi trans-Atlantic experiments the power 
required at the disruptive gap was enormous in comparison with 
the presumable quantity of energy radiated from the antenne, and 
& serious incident of the great local disturbance thereby set up has 
been the adverse effect on telephonic service over a wide range, 
which forecasts trouble for the exploiters of commercial wireless 
telegraphy. It is, therefore, a matter of unusual interest to learn 
that an interrupter for an oscillating circuit has recently been 
devised which not only very greatly reduces the draught on the 
source of electrical energy, but possesses most valuable properties 
with respect to exact control, and at the same time is extremely 


. Simple in form and application. 


In wireless telegraphy the spark-gap oscillating circuit has here- 
tofore been employed, in connection with either the simple induc- 
tion coil or the disruptive gap. In his studies on the mercury 
vapour tube, it occurred to Mr. Peter Cooper Hewitt that the 
"electric valve" property of the vapour tube, which he has 
employed in his static converter, could be applied to the oscillating 
circuit. This application he has succeeded in carrying out in a 
most successful manner. | 

Briefly stated, the spark-gap of the oscillating, circuit is replaced 
by a mercury vapour tube in parallel with a/condenser. | Assuming 
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tbat the immediate source of electrical energy is & transformer, in 
the transformer secondary in series are а condenserjand tbe primary 
of the antenne-ground circuit, the condenser being shunted by a 
vapour tube. The tube does not differ in principle from the usual 
Cooper "Hewitt vapour tube, though naturally it is of a somewhat 
different form, owing to its different application, and the nature 
of the work to be performed. The transformer secondary voltage 
may range between 10,000 and 20,000 volts. І 

The fundamenta! advantage of this interrupter is the enormous 
speed of interruption that may be attained, and tbe absolute 
control of this speed. Moreover, by proper design and adjustment, 
any given rate of adjustment can be secured. With the disruptive 
spark there is a limit to the efficient rate of interruption fixed by 
the time required for the condenser;to clearTiteelf, and this rate, las 
well as the total effect, is variable, owing to the mobility of the 
aro, the condition of the knobs with respect to polish, &c. The 
latter consideration does not apply to the mercury electrode 
surface, and the vacuum discharge is not subject to similar fluctua- 
tions. It follows that with this newitype:of interrupteriit:is possible 
to create and maintain continuously oscillations of an absolutely 
definite character, the great importance of which consideration 
with respect to wireless telegrapby is obvious. | 

The practical advantages of the interrupter аге по less evident. 
The efficiency is very high, the loss being about proportional to the 
drop of about 14 volts in the tube, and in a circuit of 10,000 volts 
this amounts to but a small fraction of 1 per cent. The ‹ evice, 
consisting merely of a glass tube or bulb with sealed-in electrodes, 
is inexpensive, and ín case of breakage can be immediately replaced 
by ош in the same manner as an incandescent Jamp.— Electrical 
Wor 
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NEW PATENTS APPLIED FOR, 1903. 


ed „E for this journal by W. P.'TRowPsox & Co., Electrical Patent 
ta, igh Holborn, Lendon, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


7.899. Improvements in or relating to prepayment electric meters.” THE 
British WxsTINGHoUSE ELECTRIC & MANUFACTURING Co., Lrp. (G. G. Tilden, 
United States.) April 6th. 


7,900. “Improvements in sliding contacts to maintain continuous connection 
in supplying electrical currents to cranes, locomotives and the like." C. HENSON 
and S. D. Beown. April 6th. 


7,908. ''Telegraphic apparatus automatically composing the tele hic 
signs." F., SALDANA. April 6th. d ETE MR 


7,910. * Improvements in or connected with apparatus for automatically 
operating the track aod conductor switch points of electric tramway systems." 
J. HARTLEY and J.Greexwoop. April6th ` 


17,990. “A new or improved clip for electric wirin urposes.“ W. C. 
JoHNSOX. April 6th. á SEDIT 


7,955. Improvements in electric couplings." J. №. DaumcRY. April 6th. 


7,9€0. “Improvements in electric pumps." G. B. Егиз. (The Automatic 
Electric Pump Co., United Btates.) April 6th. | 


1,965. ''Improvements in telephonic apparatus." A. GRAHAM. April 6th. 


7,977. "Improvements in and relating to electric switch operating 
mechanism." 8. Z. DE FERRANTI. Apri: 6th. 


7,980. Improvement in self - registering electrically - operated sectional 
targets. G. A. Perers. April 6tb. (Complete.) 


7,963. “Improvements in or connected with the electrical insulstion of 
metal pieces.” W. J. Davy. April 6th. 


8,010. “Improvements in and relating to ап electric push contact device.” 
W. G. Hers. (The Richmond Electric Manufacturing Co., United States.) 


April 7th. (Complete.) 

8,018. ‘Improvements in induction motors.” А. L. CusHxAN. April 7th. 
(Complete.) 

8,921. ''Improvements in induction motors." A. L. CusHMAN. April 7th. 


(Complete). 


8,022. Improvements in open or enclosed aro lamps.“ J. F. w 
W. Bunn and С. J. WrEron. April 7th. F freee 


8,025. Swan electric lamp fitting with transversely arranged plug sleeves 
for connection with the spring terminals." F. SCHRÖDER. April 7th. 


8,028. ‘*Improvements in or relating to the arrangement and construction of 
electrio arc lamps." С. Orivem. April 7th. 


8,054. ‘Improvements in brushes for electrio machines.“ 
April 7th. 


8,056. *' Improvements in or relating to incandescent electric lamps.“ A. J. 
Восіт. (The American Miniature and Decorative Lamp Co., United States.) 
April 7th. (Complete). 


8.108. Adjustable electric light fitting." W. P. ADAMS. April 8th. 


8,112. * New or improved automatic electric signalli tus.“ L. 
Harvey. April sth, p ignalling apparatus.“ L. E. 


8,145. “Improvements in or connected with pipes or troughs for containi 
electric conductors.” Н. Р. Вмітн. April 8th. © * DE ERN 


8,196. “Improvements in electricity meters." L. Puisson. April 8th. 
8,200. ‘Improvements іп or in connection with current collectors for electric 


M. A. McLean. 


tramcars and other electrically-driven vehicles." H. SHELDON. April 8th. 
8,259. System of electrical operation." J. C. SLAUGHTER. April 9th. 
8,262. ** Ап improved combined electric bell push and fi 1 sn 

йлы Аш pus re alarm F. R. C. 
8,279. "Improvements in electrio switches." T. vox ZWEIGBERGK. April 9th. 
8,280. “Improvements in electric switches," T. von ZWEIGBERGK. April 9th. 
8,904. 


An improvement in or connected with switches for controlling the 
distribution of electricity." J. E. SPAGNOLETTI. April 9th. 


8,821. ''Improvementa in and relating to safety devices, applicable to electric 


cars and the like.“ M. HxiNnicu, E. HkiNRICH and R. PuOCIAGER. April 9th. 
(Complete.) 


8,822. „ Imprevements relating to motor.ampere-hour meters for various 


electric pressures." W. E. Evans. (Allgemeine Elektricitats Gesellschaft, 


Germany.) April 9th. (Complete.) 


* 


8,880. “Improvements in or connected with fusible electric. cut-outs.” 
H. F. J. Тномрвох. April lith. 
8,889. Improvements in electric accumulators.” R. Твов & Co., LTD. 


(Date applied for under Patents Act, 1901, April 19tb, 1902, being date of appli- 
cation in Switzerland.) April llth. (Complete.) , 


t 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
аза Qo.) "за High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


14,293. “Improvements relating to the control of the speed of electric 
motors." H.H. Luke. (General Electric Co.) Dated June Mth. 


16,049. “Improvements relating to telephone switches." J.B. Birnbaum. 
Dated July 6th. . 


17,8906. Improved receiver for use in wireless telegraphy and telephony.” 
La Compagnie Francaise des Télégraphes et Téléphones sans Fil. Dated 
August 7th. 


17,548. Electric heater and rheostats." G. Р. Wisdom. 


17,811. * Improvements in insulating apparatus for electric currents of high 
tension.” К. S. Lemetróm. Dated August 13th. 


19,867. ‘Moisture and waterproof fixture and guard for electrical attach- 
ments, such as incandescent lamps, plug attachments, and the hke." А. F. 
Hauss. Dated August l4th. 


17.958. "Improvements in marine electric light fixtures.” G. L. Martin. 
Dated August 15th, 


18,148. ‘Improvements in electrical fire alarm apparatus." J. P. Robertson. 
Dated August 18th. 


18,465. “Improvements in electrio lighting apparatus for automobiles and 
the like." V. Klement. Dated August 22nd. 


19,180. “Improvements in electric baths." J. Zwiebel. Dated September 
186. 


19,225. ''Improvements in storage batteries." W. Fairweather. (The 
International Battery Co.) Dated.September 2nd. 
19,272. "Improvements in incandescent electric lamps.“ A. W. W. Miller. 


Dated September 2nd. 


19,488. An improved electrolytic electricity meter." J. Battle y Hernandez, 
E. Mier y Miura, Luis dela Penaand J. Benito y Ortega. Dated September 5th. 


19,718. Improvements іп the composition of electrolytes for the formation 
of accumulator plates." E. Sandhagen and J. Lürgen. Dated September 9th. 


20,289. Improvements in telephcne systems." D. Macadie. Dated 
September 17th. 


20,461. ‘‘ Improvements in detachable connections for use in electric lighting 
and heating." A. P. Lundberg and G. C. Lundberg. Dated September 19th. 


20,552. “Improvements in electric switches." J. G. Waterman. Dated 
September 20th. 

20.5583. Improvements in electro-magnetio valve controlling apparatus.“ 
J. G. Waterman. Dated September 20th. 

20,555. Improvements in electro-magnets." J. G. Waterman. Dated 
September 20th. 

20,616. ‘‘Improvements in dynamo-electrio machines." B. G. Lamone, 


Dated September 22nd. 


20,684. “Improvements in perforating machines for preparing telegraphio 
messages for automatic transmission, applicable also to other annlogous 
apparatus.“ W. L. Wise. (C. L. Buckingham, U.S. A.) Dated September And. 


20,923. Improvements in means for adjusting the height of suspended 
electric lamps." A Huber. Dated September 25th. 


20,970. An improved electric insulator.” Н. Kerkmann. Dated Septem- 
ber 26th. 
21.732. Improvements in telephone signalling systems." А. Eketröne 


Dated October 6th. 


21.733. Improvements in and relating to electric fans.“ J. C. Fell. (W. E. 
Coleman, U.8.A.) Dated October 6th. 

21.748. Improvements in arc lamps." F. 8. Worsley. Dated Ootober 6th. 

21,771. ‘‘Improvements relating to electric rail or track bonds." W. R. 
Bowker. Dated October 7th. 

21.855. Ап improved electric indicator." D. Wells. Dated October 8th. 

21,888. ''Improvemente in systems of electrical distribution." B.G. Lamme, 


Dated October 8rd. 


21,914. ''Improvements in and relating to the regulation of dynamo-electric 
machines." Н. H. Lake. (General Electric Co., U.S. A.) Dated October 8th. 
22,201. ''Improvements relating to the method of and apparatus for armour- 


ing electric cables and the like, also applicable to the mauufacture of flexible 
tubes." E. T. Greenfield. Dated October 18th. 


22,280. ‘‘Improvements in conduit systems of electrig railways and tram- 


ways." J. F. Smith. Dated October 18th. 

22.356. Improvements in retarding devices for use in connection with 
5 measuring and like instruments." A. O. Benecke. Dated October 
Mth. 

22,532. ''Improvements in incandescent electric lamps." J. J. Rooney. 
Dated October 16th. 

22,615. ‘Improvements in insulated connectors for electric cables." L. W. 
de Grave. Dated October 17th. 

22,825. ‘‘ Improvements in automatic switches for single-phase and polyphase 
traction transformers." A. Schlatter. Dated October 20th. 

22,454. ‘Improvements in electric fuses.” W. B. Dale. Dated October 9186. 

23,742. “Improvements іп dynamo-eleotric machines." D. Balachowsky 
and P. Caine. Dated October 80th. 

23,753. ‘Improvements in and relating to telephones." J. B. Birnbaum and 
J. Berliner. Dated October 30th. 

23,971. “Improvements in or relating to electric motors." О. H. Pieper. 


Dated Noveniber 3rd. 


21,068. ‘Improvements relating to arc lamps." A. de Puydt. Dated 
November 4th. 


24,099 ‘‘Improvements in or relating to alternating current generators.” 
Н.Н. Lake. (General Electric Co.) Dated November 4th. 
24,109. ‘Improvements in regulators for arc light systems.” H. H. Lake. 


(General Incandescent Ато Light Co., U. S. A.) Dated November 4th. 


24,459. * Automatic electrical cut-out.” D. R. Bruce. Dated November 7th. 

24,771. Improved means for protecting the third rail ій electric railways.’ 
H. Brooks. Dated November 11th. : 

25.511. “Improvements in carbon or brush-holders for dynamo-electric 


а ep and tbe like." C. Zabel, B. Zabel and W. Zabel, Dated November 
20th. 
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THE ‘INVENTIONS OF EMPLOYES. | 


THE owners of engineering works who employ a large 
number of skilled workmen are frequently confronted with 
the question—How far is a mechanic, who works out an 
invention in our time and with our materials, entitled to 
obtain a grant of letters patent for, and the full benefit of, 
such an invention ? The question is further complicated by 
the fact that the “idea,” which, after all, is the most valu- 
able part of every invention, is often suggested in the con- 
struction of some article which the workman is expressly 
ordered to make, or in the carrying out of some work on behalf 
of the firm. Thus it occasionally happens that a mechanic 
lights upon a labour-saving device of enormous value. We 
may instance what occurred in the early days of the loco- 
motive before the slide valve was invented. A man was 
employed to open and close the throttle valve as the wheels 
rotated, in order to admit the steam at the proper time. 
He found, however, that by causing the wheel to do the 
work itself by means of а cam or some similar device, 
the engine would run automatically, and his labours 
were considerably lightened. Similar examples might 
be found in every modern workshop. Indeed, many 
of the most valuable mechanical principles have 
been turned to practical account in a rough and 
ready way by workmen inspired by the desire to do as 
little as possible, rather than by any pronounced inventive 
genius. 

Seeing that the merit of an invention discovered under the 


foregoing circumstances must really belong to one or more 


persons, it is interesting to inquire into the position taken 
up by an English Court when a question of title to letters 
patent is brought up. In Heald’s case (8 R.P.O., 480), 
which was decided some years ago, a workman was held 
entitled to have a patent sealed in his own favour, although 
the company for which he worked contended that he had 
made the discovery while occupied upon their business. 

In а recent case, however, it appeared that the late 
manager of a firm who manufactured a particular kind of 
pump, claimed to be entitled to the benefit of certain patents 
and improvements which he had worked out while so 
employed. The Court held that, having regard to all the 
circumstances of the case, this claim could not be main- 
tained. The question, indeed, is one of fact to be decided 
according to the merits of each particular case, At the same 
time, it is clear law that if a workman is employed to make 
a model of a machine or device in respect of which his 
master desires to take out a patent, suggestions made by the 
workmen cannot be patented by him, but in fact belong to 
the employer and merge in his invention. Hence he is the 
only person entitled to a patent for them. It follows that 
improvements in details suggested by such workman, and 
embodied in the machine, do not entitle him to oppose and 
stop the master’s patent, on the ground that material parta 
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of the invention have been obtained from him. (David v. 


Woodley, Griff, A.P.C., 26.) 

We have said enough, however, to show that it is highly 
desirable that the exact position of master and servant 
with regard to inventions, should be made clear at the com- 
mencement of the employment. Further, apart from 
patent rights, there are methods peculiar to every manu- 
facture which the employer frequently desires to conceal 
from the public gaze. 1n order to preserve this secrecy, it 
sometimes becomes necessary to place his workmen, who are 
naturally au fait with every detail of the manufacture, under 
some obligation not to divulge anything to the outside 
world. Something in writing is practically necessary, 
although the common law declares that no workman is 
entitled to divulge any secrets of his employers, and this 
whether he ів still in their service or no. 

An esteemed contemporary“ has recently published the 
text of an agreement which some firms in America ask their 
In brief, the con- 
tract, after reciting the fact that the employ, by reason of 
his employment and the nature of the work which he has to 
do, will come into possession of certain knowledge concern- 
ing the business which it is not desirable that competitors 
should possess, binds him not to divulge such information to 
anyone. The rest of the agreement relates to inventions, 
and to the title to patents which may be taken out therefor. 
It provides that— 


Any invention made by the employó pertaining to the com- 


employcs to sign before entering service. 


рапу'в product of work shall be made known to the company 


or its representative, aud if thought worth while by the 
company, a patent is to be taken out at the expense of the 
company, which is to have exclusive right to its use so 
long as the inventor remains in its employ. Should he leave, 
however, the right ceases to be exclusive. It provides further, that 
when the company desires to obtain full control of the invention, it 
can do so by payment of a sum to be agreed upon, and thia may be 
done either during the continuance of the employment or after, the 
company baving the first right to purchase within a specified time, 
after the expiration of which the employé is at liberty to dispose of 
his invention to anyone else. 


The exact words of the **secrecy " clause are as follow :— 


That during the said employment he (meaning the workman) 
will devote his time, best skill, and ability to the interests of 
the business of the first party, and tbat he will not directly 
or indirectly divulge to any person, firm or corporation 
any information as to the said plans, drawings, models or 
machinery of the first party or methods employed by it in the 
operation of its business or in reference to its machinery, or the 
manufacture of machinery or any apparatus connected therewith, or 
in the conduct of its business. 


The clause with regard to inventions reads as follows :— 


If the second party during the said employment sball devise or 
invent any improvement in the machinery or processes employed in 
the works of first party, or in the machinery manufactured in ita 
works, or used in connection with the machinery used, sold or 
manufactured by first party or in any apparatus connected there- 
with, the second party ,will immediately after making such inven- 
. tion disclose the same to the manager of the department in said 
works in which second party is then employed, or to the 
person who has charge of such matters for first party, and 
if it is so desired by first party, the second party will, at the 
expense of first party, make application for Letters Patent from 
the United States, or any foreign country or countries, for such in- 
vention or improvement, and will by formal assignment grant and 
convey to first party, its successors or assigns, the permanent shop 
right or license under such patent, patents or applications; the same 
to cover any or all of the first party’s shops now located or to be 
located within the United States or elsewhere; and 

Satd license or shop right when so given shall be an exclusive 
right or license, and shall operate as long as said second party 
remains in tbe employment of the first party, after which it shall 
not be exclusive. 


E —— 


* The American Machinist, April 18th, 1903. 


Second, party further agrees, at any time during the continuance 
of his employment or at other times as are provided herein, that he 
will at request of said first party, it successors or assigns, by formal 
agreement convey to the said first party, its successors or assigns, all 
right, title and interest in and to such invention in further con- 
sideration of the payment to him by first party of such sums of 
money as may be mutually agreed upon. It is also understood that 
if other parties desire to purchase such invention or inventions, the 
first party shall have the first opportunity of making such purchase 
at a price equal to that offered bond fide by any other party. 

Said second party further agrees with said first party, ite suc- 
cessors or assigns that whenever he leaves its employ, the said first 
party, its successors or assigns shall have first opportunity to pur- 
chase such patente, rights under patents or applications for patents, 
which he may then own or control, and shall have such option for 
the purchase of same for a period of. . . days from and after the 
time said second party leaves the employ of said first party, its 
successors or assigns. x 

It is also agreed by both parties hereto that in case said second 
party shall have submitted to the said first party or its proper repre- 
sentatives, in accordance with this agreement, any invention or 
design, and esid first party decides not to avail itself of the options 
first above mentioned and herein given within sixty (60) days and 
the option last above mentioned within . . . days, then and іп 
that event the said second party shall make such disposition and 
use of such invention as his will may dictate, and as though this 
indenture had not been made. 


This document, which was apparently drawn up by an 
American lawyer, embodies a number of suggestions which 
may be usefully noted by English manufacturers, Although 
an ingenious workman might in some degree sign away his 
rights by attaching his signature when entering an employ- 
ment, yet he would have the inestimable advantage of his 
employer's capital to assist him in defraying the necessary 
cost of bringing an invention to perfection. In this 
respect the adoption of the suggested form of agreement 
might have the effect of promoting rather than hindering 
the progress of invention on both sides of the Atlantic. 


—— — — 


IN our article upon “The Local Go- 
vernment Board and Municipal Enter- 

| prise" (ELEcTRICAL Review, April 10th, 
1903), we referred to the case of East Barnet Valley, and it 
is satisfactory to find that the course adopted by the De- 
partment has been fully justified by the result of the elections 
—the chairman and two other members of the Urban 
District Council who favoured the scheme having been 
rejected—and in consequence tlie Local Government Board 


The Supply of Small 
Towns. 


bas decided upon not proceeding with the application for 


a loan, and the newly-elected Council has withdrawn the 
proposed undertaking ; a useless expenditure has been in- 
curred which might have been saved had the opinion of the 
ratepayers been taken before embarking upon the scheme, 
but in cutting the first loss the interests of the district will 
doubtless be best served. 

Another case of a small town where the grant of the loan 
applied for has been refused is that of Dungannon, in the 
Province of Tyrone, the Irish Local Government Board 
having decided, after taking the evidence at the usual inquiry, 
that the suggested municipal trading is not justified. In 
this case the scheme prepared by the consulting engineer — 
Mr. Cruise—appears to have been well desizned, and the 
opposition was fostered by the gas interest, but for such a 
small town (population, 4,000) it should form an item 
in a power scheme covering a large area, if an economical 
supply is to be given. 

It is satisfactory to find the Local Government Board 
recognising the wishes of the ratepayers, but when Parlia- 
ment can be induced to consider amendments in the Electric 
Lighting Acts and the powers of local authorities in 
promoting undertakings, salutary provisions should be 
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obtained for giving the ratepayers control before heavy 
expenses are incurred in preparing schemes. 

The theory that a local authority must be taken to 
represent the community that elects it, can only hold good во 
far as it relates to the ordinary affairs connected with local 
management—which existed at the time of their election— 
but any new departure, such as an application for an electric 
lighting or tramway order should be submitted to the 
ratepayers, and their vote taken before any costs are 
incurred. Under the existing system, a large outlay is often 
made before it becomes necessary to submit the matter to 
the ratepayers, so that when the formal sanction of the 
Local Government Board to a loan is applied for, a con- 
siderable amount has been spent in obtaining the provisional 
order, and upon consulting engineer's fees for preparing а 
scheme, &c., which is thrown away, if, as in the cases we 
have referred to, the loans are refused, and the undertakings 
abandoned. 

If the memorials to the Board of Trade for grant 
of provisional orders to local authorities had to be 
accompanied by evidence of the sanction of the ratepayers 
by poll, it would at all events establish the fact that a 
majority favoured the application, and prevent much needless 
expenditure, if such evidence were not forthcoming. 

The desire of the local authorities of small towns to be 
relieved of the responsibilities of undertakers under their 
electric lighting orders, appears to be on the increase, and 
as а great many provisional orders granted years ago have 
never been worked, the Board of Trade may be expected to 
revoke them and open the way for private companies to 
include such towns in their up-to-date schemes. 

In a list published by a contemporary a week or two ago, 
the names of 106 local authorities are enumerated as pos- 
sessing Provisional (Electric Lighting) Orders, the works 
for which have not yet been decided upon, and of this 
number about 30 are from three to five years old, the 
periods for supply of the compulsory areas having long 
since passed ; in some cases of a more recent date, orders 
granted to the local authority after successful opposition 
to applications by companies, are now in the market, the 
municipalities having decided not to work them. 


FOLLOWING on the line usually adopted 
by an enlightened government, as an anti- 
dote to the alarmist opinions of our sensational press, we 


Expert Evidence. 


have at present sitting an official committee to inquire into . 


the uses and abuses of electricity in mines. Now, the possi- 
bilities of such a committee undoubtedly depend on its 
capacity for separating the wheat from the chaff, the accurate 
from the inaccurate and the superficial from the expert 
evidence which is submitted to it. No doubt the committee 


has chosen nothing but expert evidence, so far as itis able to 


gauge it, and with the evidence, which we record on 
another page, advocating a progressive policy and unrestricted 
methods, no one will disagree. It is, however, possible that 
the lay mind will question the value of such evidence when the 
giver admits that his last practical experience dates back-to 
the early days," even thzugh he has many schemes “ under 
consideration " at the present time. Again, the records of 
manufactures on the Continent, aud over the whole world, 
for that matter, are open to the committee, should they 
inquire for them ; but this is not practical evidence of the 
working, nor doea it reveal the numerous circumstances 
which crop up under the varied conditions associated with 
gassy and wet mines One cannot help feeling dissatisfied 
with the unstable evidence on constructional detaile, and 
in the matter of foreign imports of electrical lighting and 
tramways material into Great Britain, which have only 
found ready access through the municipal muddliug of 
certain towns, the evidence is somewhat misleading, ignoring 
as it does what is being and has been done by English firms, 
not only in these branches, but also in continuous and poly- 
phase mining plante. 


ELECTRIC HAULAGE ON CANALS. 


THE problem of restoring to our overland waterways a 
measure of their original prosperity and importance, has 
induced engineers in Europe and America to devise many 
schemes for increasing the efficiency of our much-neglected 
canals, Cheap transport in the present age of keen business 
competition is of vital importance to a manufacturing com- 
munity, and at the present time our traders look forward to 
in some measure attaining this desirable end by means of the 
electric tramway and light railway networks, which are 
assuming extensive proportions in populous districts, and by 
the aid of motor wagons which have advantages in the way 
of unrestricted. routes. 

Decreased as freight charges will, undoubtedly, be by 
these means, it is yet not too much to say that for large 
volumes of bulky traffic, no method of transport yet devised 
can compete with the canalin the matter of cheapness of 
transport, and there is every reason to believe that with the 
advent of regular and accelerated services of boats these over- 
whelming advantages will be readily recognised. 


We have at the present time about 4,000 miles of canals 


and navigations in Great Britain, of which over 1,000 are 
controlled by railway companies. 

Of the uncontrolled canals, there are some 130 different 
waterways, having over 100 different proprietors, and largely 
built to different gauges, features which though adding 
difficulties in some directions are not unsurmountable. 

A few years ago our canals and inland navigations were 
credited with carrying over 36,000,000 tons of merchandise 
рег annum. Ав previously mentioned, numerous attempts 

ave been made to improve the efficiency of canal haulage, 
by the substitution of mechanical and electrical for animal 
power. 

Tests on the Thwaite-Cawley system of haulage, being 
figures derived from actual working, show the comparative cost 
per н.р. fora 12-hours day to be as follows :— Electrical, 1s. ; 
steam tug, 18. 814. ; horse, 3s. 114d.; and in the case of 
the Aire & Calder navigation steam tugs reduced the cost per 
ton-mile from 14d. by horses to 03d. On several of the 
largest canal systems the cost for horse haulage is about 
3d. per ton-mile. | 

It is clear that improved methods will greatly reduce the 
already low costa. 

Electrical methods of canal haulage have naturally received 
less attention, so far, than others, but both on the Continent 
and in America electrical haulage isin use. A French canal 
company uses an electrical towing loco., running on a single 
guide rail on the bank, capable of towing two 3800-ton 
barges at a speed of about two miles per hour. The motors 
are rated at 13 H.P., and take continuous current at 
500 volts. In Germany a system controlled by Siemens and 
Halske is in operation on the Finow Canal, which makes use 
of a narrow-gauge railway upon the canal bank. Another 


System has been installed experimentally upon the Dort- 


mund- Ems Canal, but the most complete system of this kind 
is that on the Charleroi Canal at Brussels, Belgium. The 
canal is very narrow and about 50 miles long, and connects 
the Charleroi coal district with the port of Antwerp, passing 
through Brussels. A number of small electric automobiles 
rated at about 5 H.P. capacity take the place of the horses 
previously used. "These automobiles are connected with an 
overhead system, which consists of feeder wires carrying 
current at 6,000 volts, and trolley wires carrying the 
operating curreat at 600 volts. The main current is sup- 
plied by two power stations, which are 29 miles apart, and 
this current is reduced to 600 volts at sub-stations located 
three miles apart along the entire distance of 50 miles. The 
automobiles operate over sections of varying lengths, each 
motor towing one boat until it meets one travelling in the 
opposite direction, when the two exchange tow lines and rc- 
trace their routes, In England the question of establishing 
electric baulage on the River Lea from Hertford to Waltham- 
stow, a distance of avout 18 miles, is under consideration, 
while America has since 1893 experimented with various 
overhead trolley, cable way, and loco. systems of electrical 


` canal haulage. 


In this connection the American rec, Railway Review, 
to which we are indebted for the accompanying illustrations, 
describes a system of haulage for canal boats which is being 
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installed on the Maimi and Erie Canal, involving the use of 
а three-phase system of electric traction which is probably 
the most extensive application of electrical canal boat 
haulage in the world. 

The Maimi and Erie Canal connects the Ohio River at 
Cincinnati with Lake Erie at Toledo, a distance of 244 
miles, of which some 68 miles lying between Cincinnati and 
Dayton is electrically equipped, a standard gauge single 


track with overhead equipment being constructed on the 


bank, on which electric locomotives are used to tow fleets 
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ErzcTAICAL Towra Loco, Maimt AND. ERIE CANAL. 


of from five to seven boats, the capacity of this section being 
100 boats per day. ' 

The construction of this canal—and, indeed, its period of 
prosperity—dates back to the period before railway systems 
existed. The territory through which it passes contains 
over five millions of people, and it touches 18 towns and 
many manufacturing concerns. 

The profile of this canal is very irregular, involving the 
use of 95 locks, ita highest point above the River Ohio being 
512 ft. at the Laramie Summit. 

The breadth of the canal at vater level varies from 36 to 
50 ft., with a depth of from 4 to 6 ft. 

For several years past the losses incurred in the operation of 
the canal have been made up by the State, which owns the line; 
but recently an arrangement has been concluded with the 
Maimi and Erie Canal Transporta.ion Co. for a period of 30 
years, by which the company provides the hauling equipment 
und undertakes the transport of boats. 

The company is prohibited from interfering with the 
ordinary use, control and management of the canal, 

‘and the franchise does not limit the 
powers of the Board of Public Works 
as fixed by law. It is also 
compelled to transport all boats 
along the canal when the owners of 
them shall so desire, and in case of 
disagreement as to the price for pro- 
pelling boats, the company is 
subject to such regulations in regard 
to charges as шау be prescribed from 
time to time by the Board. The speed 
is limited to four miles per hour. 

The specifications of the State Board 
of Public Works provide that all road- 
bed construction shall, wherever practi- 
cable, be 2 ft. above the standard level of 
the canal, the company to build 
retaining walls or pile construction 
where neoessary to receive the inner rail 
of the track, and the ballast of 
the road-bed to be filled over the top 
of the ties so as to give a smooth surface 
for the present method of towing by mules 
and horses. The company is authorised 
to build and operate as many swing 
bridges as will be necessary for the 
operation of the road. ioe 

According to the terms of the franchise tne entire track 
between Cincinnati and Toledo, a distance of 244 miles, is to 
be finished and in operation by the year 1907. In the 
section completed the road-bed is laid with 70-Ib. rails on 
oak vies. It is substantially constructed, and where the 
locks occur, the track is built on trestles from tke high down 
to the low level, so that the gradients have been maintained 
within a maximum of!14 per cent. 


Turn-outs have been arranged at suitable points for pass- 
ing locomotives ; one bond is provided to each rail joint, and 
there are no cross bonds. In a number of places where the road 
passes under bridges the road-bed dips down below the sur- 
face of the water in the canal, and at these places concrete 
retaining walls have been built, some 5,019 ft. of these con- 
crete walls having been built up to the present time. In 
places where the banks are narrow and the track 
cloge to the water it was necessary to built retaining walls to 
support the weight of the locomotives on the banks. These 
walls were built of piling driven close together, along 
which 8 in. oak planks were bolted, 11,488 ft. of piling 
having been put in. 

In the illustration of the pole construction are shown the 
high tension feeders, which are run in the form of a triangle, 
two phases being carried upon the lower cross-arm and one 
on the upper cross-arm centraly above the other two. 
These are carried on Locke porcelain insulators without 
gutters. The feeders are stranded aluminium wire equiva- 
lent to No. 0 copper. The three-phase circuit for the loco- 
motives is carried on two overhead trolley wires with track 
return. On account of the numerous bridges under which 
the trolley wires have to pass, the height of these wires above 
the track is very variable, being 22 ft. high in some plaoes 
and as low as 7 ft. under some of the bridges in the city of 
Cincinnati. The minimum height of the trolley wires out- 
side of the city is 9 ft. 

The trolley wires consist of two No. 0000 G.E. groove 
wires carried for the principal part of the way on flexible 
brackets, with double insulated fittings. At swing bridges 
aud places where it has been necessary to run the high ten- 
sion feeders on the side of the canal opposite to the tracks, 
to avoid buildings and other obstructions, span wire con- 
struction has been used. The part of the work already com- 
pleted has been by far the most difficult, owing to the 
number of buildings and other obstructions, which have been 
put up cloge upon the banks of the canal during the past few 
years when the operation of the canal was practically sus- 
pended. 

The company takes its energy from the Cincinnati Gas and 
Electric Co., which has a plant on the bank of the canal 
near the Cincinnati terminus. This company furnishes 


three-phase current of 60 cycles at 4,000 volts pressure, 
which is stepped down to 400 volts at the sub-stations and 
two-phased by the Scott method of connection of trans- 
formers. 


This two-phase current is led to a 450-H.p, 
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two-phase synchronous motor, coupled to а three- 
phase, 25-cycle, 300-Kw. generator, giving а pressure 
of 890 volte. Thence the current is led to 250-KW, trans- 
formers and stepped up to 33,000 volts for the transmigsion 
line. 

At points about 12 miles apart there are static trans- 
former sub-stations, each of which is to be equipped with 
three 150-Kw.! transformers permanently connected in delta, 
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These transformers will step the three-phase current down 
from 83.000 to 1,090 volts, which is the voltage of the 
trolley circuit. 

The sub-stations will be provided with Westiughouse low- 
equivalent lightning arresters and static interrupters. The 
buildings being of concrete and expanded metal, are absolutely 
fire-proof. | | 

The company has at the present time seven 20-ton loco- 
motives contracted for, fonr of which have been delivered. 
The cabs of six of the locomotives are built во as to clear the 
trolley wires at a height of 9 ft., and one, to be used for 
switching purposes in the city of Cincinnati, is built to pass 
under trolley wires 7 ft. high. The frames, which are 14 ft. 
in length, are mounted on Baldwin trucks, having 30-in. 
wheels and a 7-ft. wheel base. The weight complete is about 
24 tons each, and the motors are connected to the axles 
through double reduction gearing. The draw-bar pull with 
three-phase current at 1,100 volts, and with an efficiency of 
95 per cent. for each pair of gears, is as follows :— 


Coefficient of adhesion. Draw-bar pull. 
25 per cent. 9,600 Ibe. starting. 
20 per cent. 7,600 Iba. starting. 
16 per cent. 6,350 Iba. starting. 


The equipment of each locomotive includes two induction 
motors connected in concatenation and provided with 
rheostatic control. The variable resistance is in the rotor of 
either of the motors, which sre rated at 80 н.р. each, and 
wound for 200 volts. This voltage is obtained through trans- 
formers on the locomotives, which step the trolley current 
down from 1,090 to 200 volts. The maximum speed of the 
locomotives using one motor is 6 miles per hour, and the 
operating speed with two motors in tandem is between 3 and 4 
miles per hour. The motors are guaranteed to run for 10 hours 
at full load with a maximum rise of temperature of 75° C. 

That part of the trolley circuit inside the city of Cin- 
cinnati will be operated at a pressure of 390 volta, as a 
precaution of safety, instead of 1,090 volte, and the loco- 
motive transformers are provided with auxiliary connections 
to utilise this voltage inside the city. Changes in the trans- 
former oonnections can be made by means of switches in 
croesing to the city line. 

The electrical apparatus of the entire equipment is of the 
Westinghouse type, and: the engineering and construction 
work has been done by the Cleveland Construction Co., of 
Akron, O 

In the practical operation of the system a string or fleet of 
canal boats, from five to seven in number, will be towed by & 
single locomotive. Owing to the narrowness of the channel 
and the surging or piling up of the water in front of the 
boats, it has been found necessary to use tow lines of about 
200 ft. in lemgth between each of the boats and between the 
forward beat and the locomotive. . The tow line is fastened 
to the locomotive by means of a swivel draw bar. | 

At the points where the road crosses from one side of the 
canal to the other, swing bridges have been constructed, over 
which the locomotives pass. After the locomotives have 
passed, the bridge will be opened for the boate to pass 
through. The question of bridges has proved а trouble- 
some one on the first part of the line, as 185 highway 
bridges have had to be redesigned or reconstructed to provide 
sufficient clearance for the overhead system. 

When two fleets of boats pass on level parts of the canal 
turnoute are provided so that one locomotive may take. the 
loop and drop its tow line while the other one passes over 
on the straight track. The schedules are arranged, however, 
so far as possible, that the crossing of the boats will take 
place at the locks. The locks are 90 ft. in length, providing 
room for only one boat to pass at a time. In running into a 
lock and floating a boat up or down to the next level about 
eight minutes per boat is allowed, although under favourable 
conditions a boat may be put through the lock in about four 


minutes. When two lines of boats are passing at the locks - 


considerable time is saved, as instead of allowing the lock to 
fill up, when emptied after the down-stream boat has passed, 
one of the boats in the opposite direction is put into the lock 
and floated up to the next level, thus occupying no more 
time. 16 has been found from experiment that freight may 
be hauled in canal boats by this system at a cheaper rate 
than it can be towed by mules, the power required being 
only about 10 H.P. per boat when towed at a speed of four 
miles per hour. 


The boats used are 70 ft. long, 10 ft. wide, and have a 
capacity of about 70 tons each, the company is building ite 
own boate. 

The operating expenses are extremely small as, in addition 
to the small amount of power required per boat, only one 
man is required on each boat for steering, and one man on 
the locomotive. The company is establishing large ware- 
houses and дербів at various points along the route. To 
deal with the traffic which came to it, before the equipment 
was complete, the company had to put up в temporary plant, 
and during the past winter has worked a regular service to 
schedule times over the portion of ita route which was 
completed. | 


THE TESTING OF ALTERNATE CURRENT 
SWITCHES AND FUSES. 


Bx G. W. HOWE, BSo., Warr. Sox. 
It is now generally recognised that the severity of a test on 
the circuit-breaking capabilities of a awitch or fuse is not 
only dependent on the current and voltage, but on the power 
factor of the current broken. The effect of the power factor 
on the energy of the arc tormed can readily be shown. We 
assume, in the first case, that the switch or fuse is in series 
with a resistance r and an inductance L, acroes terminals at 
which a constant potential E is maintained. The normal 


current will be o = As the switch is 


E 

Ут + иЗ j£ 

opened, an additional resistance is introduced into the 

circuit, viz., that of the arc, and at any moment the current 
ч | 

Vr wis" 

the arc. | 

The voltage across the arc is с, 7, and the power of the 

E? у, 

During the opening of the switch, 7, varies from 0 to о, 
but for a certain value of r, there is a maximum in the power 
of the arc, viz., when the differential of the power is equal 
to O, that is, when 7,2 = r? + w? L?, therefore the maximum 
power of the arc | 

Ў Е? (72 + w* 12) 
= 9 (r + wi) + Tr ( + и? iL) тайа. 


Ci = 


here n is the resistance of 


arc measured in watts = с, r, = 


| E Е 
The power factor of pilum was iil "= 008 9. 
H 1 f = T (r tts 

ence maximum power of arc = 2 ar "* Я 


апа Max. power of are 
Power іп circuit ~ 20089 (1 + cosg) = K. 


before breaking. 
For 008 ф = 1 k= 25, 
C089 == 5 k= '67, 


совф zl k = 4°55, 
co89 = 0 k= «=. 
If, for example, a current of 100 amperes is opened in 
series with an indnctive resistance across a constant voltage 
of 1,000 volte, the maximum number of watts in the arc is 


For сов ф = 1:0. 100 x 1,000 x 25 = 25,000 айа. 
„ 008 ф = 1. 100 x 1,000 x*1x 4°55 = 45,500 watts. 


In the case of a generator short circuited through the 
switch or fuse, the constant potential is the induced or open 
circuit voltage, which is short circuited through the resist- 
ance and the inductance of the armature. The maximum 
number of watts in the arc will, in this case, be 4 E C., where 
C, is the short circuit current, that is approximately 1:5 Е С 
if c is the normal current of the machine. 

The foregoing considerations show that for a given current 
and voltage the test is severer if the current lags. А very 
convenient method of testing switches and fuses is to put 
them in circuit with a number of choking coils which, by 
means of variable air-gaps and alternative connections, allow 
of a wide range of currents and voltages. The power factor 
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being low, makes the test more severe than is perhaps neces- 
sary, but this is certainly a good fault, and can be allowed 
for as indicated above. 2 


GERMAN ELECTRICAL INDUSTRY. 
Ву G. W. HOWE, B.Sc., Wurr. Son. 


A GLANCE at the accompanying diagram will enable one to 
realise more readily than by studying statistics the main 
features of the past six years of electrical industry in 
Germany. 

The diagram representa the prices of shares of seven of 
the largest firms, taken from the German Stock Exchange 
quotations. The ordinates give the values as a per- 
centage of the nominal value, and the abscissæ represent 
a period of six years, i.e., from January, 1897, to December, 
1902. | 

The firms are the Allgem. Elektr. Ges., Berlin; Schuckert 
and Со., Nürnberg ; Siemens & Halske, Berlin ; The Helios 
Co., of Cologne; Kummer & Co., Dresden ; The Union Elek. 
Ges., of Berlin, and W. Lahmeyer, Frankfort. 

The most striking feature in all cases is the continued 
falling off during nearly the whole time, or, as our mathe- 
1 friends would say, the strong negative value of 

£ 

dt. 

One of the firms, viz., Kummer & Co., stopped operations 
during 1901 and went into liquidation, their £5 shares being 
now quoted at from 9d. to 18. 3d., whereas five years ago 
they were worth £10 each. 


It is a strange coincidence that the word “ kammer” 
in the German signifies “ grief.” Another company which 
is in no enviable position is the Helios, their record being 
rather suggestive of a sunset. 

The diagram is worthy of the attention of English 
electrical engineers, and shows only too plainly the terrible 
dangers arising from over-capitalisation. 


Morecambe Tramways.— The T.C. has formed a tram- 
ways commit:ee to go into the question of electrifying the horse 
tramways. The Corporation is in communieation with the B E.T. 
Co., the company owning the present tramways, and a Bradford 
syndicate. The latter proposes to connect the Morecambe lines with 


those at Lancaster. 


ELECTRICITY IN MINES. 


A MEETING of the Departmental Committee on Electricity 
in Mines was held at the Home Office on Wednesday, April 
22nd. There were present Mr. Cunynghame, who acted as 
president, Mr. Stokes, Mr. Hood, Mr. W. N. Atkinson, and 
Capt. Desborough, secretary. 

The early portion of the inquiry was of little electrical 
interest, but in the afternoon evidence was given by Mr. 
D. L. Selby-Bigge, consulting engineer and contractor, of 
Newcastle-on-Tyne, who referred to the early days of elec- 
trical work, when he had put up several isolated installations . 
in Lord Durham’s collieries, but owing to the backward state 
of electrical development in this country, he had since that 
time devoted his attention to electrical work in other 
directions. | 

At the present time he had several large schemes under 
consideration, and strongly advocated the use of three-phase 
alternating ав. against direct current electrical systems in 
mines, for reasons which are well known to English 
engineers, 

He considered 700 volts the maximum and 500 the most 
practical working pressure in continuous current, as against 
1,000 to 3,000 volts in three-phase work. He referred to 
the advantages of high-tension alternating machinery in 
insulation, in the high tension windings being stationary, in 
having no commutator, and in the case of induction motors 
underground having no rubbing parts at all. In the event of 
breakdowns a continuous current armature would have to be 
removed, but a fanlty winding on an alternating machine 
could be cut out and bridged over. 

In the case of a mine 1,000 yds. deep, to transmit 1,000 
H.P. by continuous current at 500 volta to the pit bottom 
would cost in cables alone £4,000 — a prohibitive price. 
If a three-phase н.т. cable were used the cost would be 
£950. 


A further advantage obtained in long-distance transmis- 


sion, where, with the use of static transformers, any desired 


voltage could be made available at points on the line. 

His opinion, that direct current systems were obsolete in 
mining work and for long-distance transmission, was con- 
firmed by Continental experts (and we might add iu the 


. case of large powers, by a majority of English experts). If 


required, continuous current could be obtained by the use of 
rotary converters. 

In connection with the Preussen Mine, near Dortmund, 
the following particulars of the performance of the electrical 
installation, which Mr. Selby-Bigge gave, were of interest. 

Coal lifted net, 2 tons 3 cwt.; coal lifted per hour 100 


tons; shaft 700 metres deep: speed per sec. lifting coal, 


16 metres, men 5 metres, inspection 5 metre, showing the 
possible variations. Starting took 16 secs., normal full 
speed 27 secs., slowing 18 secs., changing 17 secs., being a 
total, for run and change, of 78 secs. 

The H.P. at starting was 1,380, running 650; system, 
three-phase, 2,000 volts, 25 periods, 50 alternations, number 
of revolutions of motors, 50 ; direct coupled drive; diameter 
of rope 45 millimetres, weight do., 14°8 lbs. per metre with 
two tubs per deck and two decks; weight of tube 1 ton 
4 cwt.; weight of cage 8 tons 14 cwt.; of coal 2 tons 8 cwt, 
and of rope 6 tons 8 cwt. "Total weight of lift 13 tons 9 
cwt. This plant was supplied by the A. E.G. Co., of Berlin, 
and they were bound by stringent conditions. 

Speaking from memory, he thought the saving in coal 
consumption over the best steam practice was in the propor- 
tion of 16 to 26, and there was also a much steadier drive 
with a motor. Mr. Selby-Bigge then gave numerous instances 
of electrical colliery installations in Germany and Belgium. 
In 13 cases the plants varied from 1,500 to 8,000 H.P. ; and 
in the case of 18 mines in Westphalia with 17 three-phase 
and one small continuous current plants were employed, the 
voltages varied from 1,000 to 2,000 (energy at these pres- 
sures being taken down the shaft for pumping purposes). 

In other cases of 15 mines, employing horse-powers vary- 
ing from 6,500 downwards, the voltages ranged from 
8,000 to 1,200—three-phase system. 

He had obtained the opinions of Continental experts 
representing over 100,000 н.р. installed in mines, and in 
specific cases into which he had inquired, the maximum 
voltages (2,000 to 8,000) were used for hauling and taken 
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down the shaft for pumping. At the bottom the voltage 
was stepped down to 500 for use on smaller plant further in 
the mine. | | 

Cut-outs and fuses in air-tight cases, and earthed 
armouring, were employed to lessen breakdown risks, the 
universal practice being to employ oil break switches and 
fuses. High-tension apparatus is always enclosed—some- 
times protected by earthed screens—and occasionally placed 
in padlocked chambers, 

There was not a single instance of a fatal shock to the 
users; the great simplicity and careful casing-in of 
он apparatus was a characteristic of the German 
pianta. 

It is usual to start up the larger motors down the shaft 
with the generating machinery—the switches in between 
being used only in emergencies. 

He had always been obliged to go abroad for machinery, 
and considered that restrictive measures as to voltage 
would dw progress in mining work, but rules might be 
framed, which, while leaving the selection of the plant to the 
engineer, would discriminate against inferior work. In 
regard to cables the armoured type was not necessary in all 
cases, and he thought it would be sufficient to specify the 
insulation resistance. 

Further evidence tended to show that strict comparisons 
could not be made, as there were no large underground 
haulages in Germany, and English mines are much more 
developed in that particular. 

In running the cables down the side of the shaft they 
were clamped to battens, or swung, both in the shaft and 
headers, in the latter case from the roof. 

The evidence as to the best type of cable to use was 
somewhat conflicting, Mr. Selby-Bigge considering that 
armoured cable stood the better chance in case of falls, 
until the suggested possibility of the armouring piercing 
the insulation under a fall of roof, &c., led him to 
modify his views, to the possibility of the unarmoured type 
being the best solution. He agreed that backwardness 
of English eleetrical manufactures was due to restricted 
scientific education and lack of enterprise. In regard to 
mining regulations, these were strictly enforced in Belgium. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN ITALY. 


(Concluded from page 687.) 


THE turbines at Paderno are controlled by hydraulic 
governors, a8 usual; the latter are provided with small 
motors by means of which the speed of each set can be 
regulated from the switchboard gallery, when synchronising 
or cutting out an alternator. There is little about the 
generators, switchgear and transmission line to show that 
they are working at the extra high pressure of 14,000 volts ; 
but that they are capable of enduring a much higher 
pressure than this has been demonstrated by actual and 
crucial test. The line has been run at a maximum pressure of 
22,000 volts, generated direct in the alternator, for some 
time without incident, the only novel phenomenon observed 
being the fluorescence of the micanite tubes which surround 
the conductors where they pass out of the building ; this 
was attributed to the dampness of the evening air at the 
time. On another occasion, when the system was in normal 
working, a short circuit of the transmission line was caused 
by a falling tree. The main fuses blew at once, and as, for 
some reason, the governor was unable to act, the turbine 
ran away. The speed rose 70 per cent., and the pressure is 
believed to have reached’32,000 volts, though, as the step- 
down transformers of the voltmeters were burnt out, the exact 
value could not be ascertained. The frame of the machine 
became so highly charged with static electricity, we are told, 
that the driver was unable to shut down the turbine until 
the exciting current of the alternator had been reduced. In 
spite of the severe strain on the insulation, however, 
absolutely no damage was done to the generator. 

The transmission line from Paderno to Milan lies across 
fairly level country, and Wurts lightning arresters at the 
termini are found to give sufficient protection ; in crossing 
high ground, it would be necessary to protect the line with 


arresters at various points en route, The “horn” type of 
arrester is not regarded with favour, as the arc is sometimes 
persistent, and, even if.it is broken, the violent discharge 
is apt to throw synchronous motors out of phase. 

The line consists of 18 conduetors, each a copper wire 
9 mm. in diameter, carried by special porcelain insulators 
on a double row of iron lattice poles.. The extreme sub- 
division of the mains was suggested by the late Prof. 
Ferraris, to avoid troubles with inductance and capacity, 
which, it was feared, would prove serious. | 

The wires are equilaterally spaced 60 cm. apart, with 2 m. 
between the rows of poles. Experiments made by Signor E. 
Vannotti, Messrs. Brown, Boveri's resident engineer, on a 
circuit looped at Milan showed that the capacity current at 
16,500 volts, 42 cycles per second, was from 24 to 3 amperes 
only. 

With the outer terminals of one of the generators short- 
circuited, and the magneta excited to give the normal current, 
the voltage between the central point and the outers was 
found to be 3,000 volts. This, as is well known, is a 
simple way of measuring the voltage of the third harmonic, 
and its high value is attributed to the concentration of the 
armature winding in one hole per pole per phase; a distri- 
buted winding has been adopted in later designs. The point 
is interesting in view of the papers and discussions which 
have occupied the attention of the Institution recently. 

During the visit of the party to the generating station, & 
memorial tablet of bronze was unveiled to the memory of 
Enrico Carli, the originator of the idea of utilising water 
power for the benefit of Lombardy, by the Edison Co., who 
translated the thought into act. Senator Colombo, chairman 
of the company, in a brief speech did honour to the genius 
of the engineer. Afterwards the visitors were photographed 
and entertained with light refreshments, before they drove 
to the railway station and returned to Milan. 

In the evening, thanks mainly to the exertiong of Mr. 
Robert Hammond and Mr. L. L. Robinson, a dance took 
place at the Grand Hotel di Milan, which was well attended, 
and, in spite of a superfluity of the male sex, was highly 
successful. | 

Wednesday, April 8th, was devoted to visits in and near 
Milan. 'The principal places of interest were the power 
station at Porta Volta, and the sub-station at Santa 
Radegonda. The latter is on the site of the original Edison 
central station, which began work in 1888 ; it is now used 
solely for converting three-phase current to direct current 
for lighting and traction. 

The generating station at Porta Volta contains a large 
installation of Ganz transformers, representing a total 
capacity of 8,000 xw.; these reduce the pressure of the 
Paderno supply from 12,600 to 3,700 volts, for general dis- 
tribution in parallel with the steam generating plant. The 
transformers are air-cooled. A large installation of Wurts 
lightning arresters is provided for the incoming overhead 
lines from Paderno. | 

The boilers are all of the water-tube type, by Signor Tosi 
and Messrs. Babcock & Wilcox, and are fired by hand with 
Welsh coal. 

. There are eight generating sets, of 13,100 H. P.; of these 
the most interesting are a Parsons turbine of 3,000 H. P., 
driving a Brown alternator, and a Parsons-Brown alternator 
of 4,500 H.P. The condensers belonging to these sets are of 
the jet type, the air pumps being driven by geared induction 
motors; all these, with the steam and exhaust pipes, are fixed 
in the basement. The steam consumption is only 14 lbs. per 
KW.-hour. 

Important alterations of the  switchboards are in 
progress. The new switchboard is of the cellular type 
—a novel feature in a Continental station. The con- 
necting cables inside the works are single-core india- 
rubber-covered, lead-covered and armoured with brass tape, 
to avoid inductive troubles. Thbree-phase Pirelli cables, 
working at 3,700 volte, and aggregating over 100 miles, 
feed a network supplying 153 transforming sub-stations and 
kiosks, containing transformers of 11,600 kw. The supply 
pressure is 160 volts for lighting and power in parallel. 
Motors of & total capacity of 10,273 H.P. are connected to 
the three-phase mains, as well as 77,000 glow and 721 arc 
lamps. No trouble is experienced with the balancing of the 
load, for the simple reason that the motor load, which is 
necessarily always balanced, is so heavy in comparison with 
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the unbalanced lamp load, that the effect of the latter is quite 
swamped. This is а fortunate state of affairs, not to be looked 
for in a new undertaking. The load factor is 38 per cent. 

The Santa Radegonda sub-station contains five motor- 
generators, of 500 xw. each, for the tramway service, seven 
of 250 Kw. each for lighting and power, and two small ones. 
There are four Tudor batteries of 20,000 ampere-hours 
capacity in all, discharged in one hour, at 130 volta, and one of 
3,800 ampere-hours at 550 volta ; five 100-kw. Thury boosters 
are used in connection with these. There are no end cells, 
regulation being effected entirely by means of the boosters, 
which эге controlled by the Magrini automatic system. One 
or more of the batteries is always cotinected with the switch- 
board. The lighting supply is on the three-wire system at 
125 volta, and the maximum demand amounts to 2,000 Kw. 
A 20,000-ampere watt-hour meter was an interesting feature. 
The traction ry “ floats on the line without a governor. 
The maximum demand for this service is 2,500 kw. The 
batteries are charged during the night, the routine being 
carefully organised so as to make the best possible use of the 
plant and power available; the total output of this large 
storage installation easily reaches 3,000 xw. at the peak 
load. The municipal tramways employ about 300 cars, and 
carry 75 million passengers per annum. The whole capacity 
of the complete plant at Paderno and Porta Volta is 28,000 
H. P., there are motors of 18,819 H.P. at work, 174,095 glow 
lamps, and 2,227 arc lamps, and the maximum load is no 
less than 16,000 kw. There are also 390 cars running on 
85 miles of track. These splendid figures abundantly testify 
to the immense benefit which has been derived by Milan and 
the surrounding district, from the electrical enterprise 
founded and developed by the Società Generale Italiana 
Edison di Elettricità. 

Considerations of space prevent us from saying much 
at ре about the other places visited. e Royal 
Technical Institute and the Telephone Exchange ; Signori 
Pirelli & Co.'s electric cable works, where all sorts of rubber, 
gutta-percha and asbestos goods are also made; Signori 
Gadda & Co.'s electrical works, which are combined with 
those of Signori Brioschi Finzi & Co.; the car works of the 
Officine Mecchaniche ; and Signori Riva Monneret & Co.’s 
turbine works—all were of intereat, and attracted parties of 
Visitors. We ought especially to mention a self-exciting 
compound-wound alternator under construction at Signori 
Gudda's works, and two single-phase oommutating motors— 
the firgt an experiment, the second a practical traction motor, 
which was about to be tested on the municipal tramways. 
It is a singular fact that, while Mr. Lamme was experi- 
menting in this direction in America, Dr. Finzi, in Milan, 
was engaged in a similar investigation, and, we understand, 
his efforts have been highly successful. 

We must now pass on to what was, perhaps, the most 
enjoyable day of all—Thursday, the 9th ult. The party left 
Milan for Somma Lombarda by special electric train (pro- 
vided by the Mediterranean Electric Co.) soon after 9 a.m. 
Next came a drive across country to the head works of the 
hydro-electric power station of the Società Lombarda 
per Distribuzione di Energia Elettrica. These were origin- 
ally carried out by the Società Italiana per Condotte d'Acqua, 
for the supply of an irrigation canal, and consist of & weir 
180 yards long, a set of sluices, and a foi ebay 374 yards 
long, from which both the irrigation and the power canals 
are fed. That the latter is also a navigable canal was most 
pleasantly demonstrated to the visitors ; for, after inspecting 
the hydraulic works, they were conducted to a fleet of barges, 
decorated with coloured draperies and covered with awnings. 
On board these an attractive collation was provided, of 
which the guests partook while the flotilla gently glided 
with the current over the 33 miles to the power station. 
Whether it were due to the delightful and novel surroundings, 
the beautiful weather, the appetite engendered by the 
morning's proceedings (to say nothing of the very light 
„breakfast in vogue abroad), the excellence of the 
repast, or а combination of these advantages, it is certain 
that the visitors were enthusiastic in their appreciation of 
the entertainment, Arrived at the Vizzola power house, the 
party was filled with admiration of the imposing array of 
machines, comprising 10 generating sets of 2,000 Н.Р, 
each, in one long row. The marvellous simplicity of & 
large water-power station is perhaps its most characteristic 
feature ; 1 there is no motor in existence во 


simple and com as the turbine, and it forms an ideal 
combination with the electric generator. The turbines at 
Vizzola were built by Messrs. Riva Monneret & Co., with 
the exception of two bv Messrs. Voit, of Heidenheim; while 
the generators were supplied by Messrs, Schuckert & Oo., of 
Nüremberg. The latter work at 11,000 volts, 50 cycles per 
Second ; they are of the braced-frame type, with stationary 
armatures, and all but three have magnet wheels of the 
Bingle-ooil interlaced-pole type. The armature Wegen 
occupies two holes per pole per phase. On the top of 
machine is a horn lightning arrester, connected with the 
neutral point of the armature winding. 

Ten three-phase primary lines leave the station, their 
length amounting to 87 miles in all; these feed the sur- 
rounding district at 11,000 volte, the pressure being reduced 
in 98 sub-stations, in which transformers of 15,500 xw. 
capacity are installed. There are 2,400 consumers, most of 
the mills in the neighbourhood having subetituted electricity 
for steam, As the demand exceeds the supply, the company 
is preparing to utilise another fall on the Ticino, at Turbigo, 
where 6,000 н.р. is available; a steam-electrical station is 
also in course of erection at Castellanza of 6,000 H.P. 
There ure 750 motors at work, and 15,000 lamps. 

Returning to the railway, the visitors proceeded to 
Legnano, where they inspected the cotton mill of Mesars. 
Frua & Banfi, which is driven by motors of 2,700 Kw. 
capacity, supplied from Vizzola ; three of these are 700-H. P. 
induction motors. The engine works of Signor Franco 
Tosi were also inspected ; here 1,500 hands are employed. 
Some large engines were in course of construction, and the 
various machines and processes were examined by the visitors 
with keen interest. Messrs. Tosi’s engines are well known 
all over the world ; 150 are turned out every year, with a 
corresponding number of boilers. 

This was the last of the official visita of the Insti- 
tution; there remains only to chronicle the dinner 
given that evening by the Associazione Elettro- 
tecnica Italiana, in honour of the visitors, at the Savini 
Restaurant. Needless to say, the entertainment was of 
the most luxurious and enjoyable. After the meal, Signor 
Askele, President of the Association at Rome, addressed the 
assembly in English, referring to the honour conferred upon 
Italy by the visit, and expressing the hope that Italian and 
British engineers would become more intimate in the future. 
Мг. R. Kaye Gray, our President, thanked the last speaker 
for his kind words, and expressed the warmth of our feel- 
ings towards his nation—which was none the less after the 
lavish hospitality displayed toward us. Col. Crompton pro- 
posed the health of the Electro-Technical Association, 
coupled with the name of ita President, and Prof. 
Silvanus Thempson delivered a speech in Italian. Mr. 
S. Z. de Ferranti added a tribute of appreciation of 
the magnificent works which we had seen, and the still 
finer reception which our Italian confrères had given va. 
Mr. Ferranti, it may be noted, occupies a position vis-d- vis 
the Italians somewhat similar to that of Mr. C. E. L. Brown 
towards ourselves, Mr. Gavey spoke in French, cordially 
endorsing the prevailing sentiment of appreciation. Signor . 
Semenza, speaking in English, said that he was an Italian 
born in England, and that the pleasart words which he had 
heard gave rise to resonance in all the best harmonics of his 
heart. The sea, which surrounded their coasts as ours, and 
generally separated nations, here united them. 

Later, to mark the visitors’ admiration of. Signor 
Semenza’s indefatigable efforts in organising the tour, and 
their appreciation of his high personal qualities, the 
President presented him with a gold cigarette-case and a 
silver cigar-box, subscribed for by the members, the pre- 
sentation being applauded with acclamation. 

Signor Kossuth expressed the pleasure derived by the 
railway companies from the visit, promised the King a 
hearty welcome (which we know has been most amply 
fulfilled) and said Come again soon!“ 

Mr. C. A. Baker addressed Signor Semenza in Italian, 
expressing the gratitude of the visitors for the work of 
organisation which he had done so well, and for the 
admirable programme which he had written in English and 
Italian, and assuring him of the lasting personal friendship 
of the British engineers. 

With this the official 
the following day (Gc 


came to an end. On 
Friday) the party broke up; some 
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returned home, & large number proceeded to Venice, others 
sought rest and recreation in various directions, But all 
carried away the same impression—that the tour had been 
an unqnalified success, | 

It is right to add that the success was due mainly to 
Senator Colombo, chairman of the Edison Co.; Signor 
Bertini, President of the Milan Electro-technical Association ; 
Signor Semenza, secretary of the Association in Milan ; and 
last, but not least, to Mr. W. G. McMillan, secretary of the 
I. E. E., and his assistante. 


CORRESPONDENCE. 


Some Experiments with an Extra High-Tension Fuse. 


Mr. Eborall, in his letter in the April 17th issue of the 
ELECTRICAL REVIEW, criticises my article which appeared in 
the issue for April 10th under the above title. Mr. Eborall’s 
objections to the value of the testa made are :—(1) The fuse 
was new ; (2) blown by a current of low power factor ; (8) 
certain other conditions which the fuse would be called upon 
to meet under running conditions are much more severe. 

The question being one of fuse versus automatic switch, 
the three objections must be considered in this light. To 
begin with, I do not see where the inherent objection to the 
use of an E.H.T. oil-break fuse comes in. The duty it has 
to perform is exactly the same as that 


time of the tests, it was easy to tell that considerable load 
was thrown on to it every time a fuse was blown. 

Referring to Mr. Eborall’s third point, and also to his 
remarks as to the proper way to test fuses, I venture to 
think that Mr. Eborall overlooks one important consideration 
—namely, that in judging of the capabilities of a fuse (and, 
for the matter of that, of a switch also) the first and most 
important criterion is ite сш of safely dissipating the 
great amount of energy which is suddenly thrust into it at 
the instant of its action. If this energy is liberated in a 
too confined space, the oil is excessively heated, so that it 
fires and does not extinguish the arc. In testing a fuse, 
therefore, the primary object to be sought after is that the 
fuse shall be called upon to dissipate a very large amount 
of energy when it blows. In the tests which I described 
this was the case, and they were therefore severe and 
reliable. The test proposed by Mr. Eborall of throwing two 
machines into perallel at normal pressure when they are in 
opposition of phase is, of course, a very good one. It 
differs from the ones I was able to carry out, in that a stress 
pressure of double the working preasure comes intermittently 
across the terminals of the fuse. This pressure is, however, 
only on for such short periods of time that, if the insulation 
between contacts be at all good for the working pressure, it . 
will be quite safe for this. I do not think the energy 
liberated in the fuse will be any greater in this test than in 
the method adopted by me; the teat, therefore, would not 
be more severe. We must not forget, too, that if at one 
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the oil instead of under the surface. 


But with proper design this can be 
allowed for, and if a fuse fails in its 
action it must be due to some fault in 
ita design. It would be better, I think, to endeavour to 
eliminate any such defects which may exist than to shut out 
the use of fuses altogether. 

The only way that a fuse can deteriorate with time is by 
the fuse wires becoming weakened and thus allowing it to 
ора at а lower current, or its mechanism may become 
choked up, or the whole thing get so dirty that there is a 
conducting path between the contacta. These points, with 
the exception of the first, which, per se, cannot modify the 
action of the apparatus in opening circuit, apply with 
increased force to the automatic circuit breaker, inasmuch 
as this contains more mechanism and moving parta than the 
fuse. The continuous-current tripping mechanism necessary 
with the switch is also liable to refuse to work when it has 
not been called upon to act for several months. I think, 
therefore, Mr. Eborall's first point is rather in favour of the 
fuse than otherwise. : 

As regards point No. 2, although the power factor may be 
low, yet there is evidence that there was a very considerable 
power expended in the blowing of the fuse. Fig. 1 gives а 
record which was taken on the tachograph attached to the 
alternator during one of the shorts. It will be seen that 
before the switch was closed the machine was running at 
normal speed. Directly the switch was shut the alternator 
was pulled up and the speed gradually lessened until the 
circuit was opened by the fuse blowing. The speed 
immediately ran up above the normal till brought back by 
the governor. The total diminution of speed amounted to 
1:8 per cent. The magnet wheel of the alternator weighs 


88 tons, with a radius of gyration of 11 ft. 6 in. (not 


having а scalable drawing to hand I have assumed this value 
for the radius of gyration ; I do not, however, think it is far 
out) Running at 75 revolutions, the wheel bas stored up in 


it 25,180,000 ft. Ibs. of energy. 8 


Running at 75 х 300 
revolutions, it has 24,235,000 ft. lbs.; the difference, 
895,000 ft. Ibs., is given out in 1:85 seconds, which is the 
time taken by the fuse to blow. This corresponds to a mean 
power of 1,202 н.р. going into the fuse; the actual power 
ів, of course, considerably larger than this, as I have not 
reckoned that given by the steam, but simply that got by 
pulling up the fiy-wheel. Standing near the engine at the 


Fre. 1. 


instant the stress pressure across contacts is double the 
working pressure, the next instant the pressure will be equal 
to zero, as the two generators never remain absolutely ont of 
phase, but swing backwards and forwards into phase, and 
then into direct opposition of phase, and then back again. 
At the instant of zero pressure, any aro, of course, would 
tend to go out of itself. The current through the fuse 
under this test would also be of low power factor. 

The severer test which Mr. Eborall says would be made by 
paralleling a large synchronous motor at the end of a long 
cable line when the motor and supply E.M.F. waves are in 
opposition of phase, arises, I presume, from surges of current 
or rises of E.M.F. which would be set up in the cable by the 
circuit opening. It has, however, yet to be proved, that 
if the circuit be opened by an oil-break switch or fuse, 
these surges or potential rises are set up. On the contrary, 
what experimental evidence we have rather tends to show 
that it is only when open-air arcing switches are used on 
such lines that this occurs. The question, therefore, reduces 
itself down to the energy thrust into the fuse, and under no 
circumstances would this be greater with a motor at the end 
of а cable line than in the tests I made. 

Taking all things together, therefore, I think I was 
justified in saying that the tests made prove that it is 
** possible to construct a fuse to open a 10,000-volt circuit 
(with a large amount of power behind it) under all . 
conditions with certainty and safety." I believe that 
experience with the fuse described under running conditions 
on an 11,500-volt circuit will, when obtained, beer this out. 


C. C. Garrard. 


Electric Ignition in Gas Motors. 


In reference to the excellent article on “ Electric Ignition 
in Gag Motors,” by Sir David Salomons, which recently 
appeared in the ELECTRICAL REVIEW, may I point out a few 
more facts concerning the lead-covered cable recommended 
by him for the connection of the various parts of the high- 
tension circuit. 

In the first place, I would say that the combination of a 
condenser capacity (in any form) with a sparking plug and 
high-tension generating circuit as a means of firing the 
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charges of internal combustion engines forms the subject of 
a patent taken out by me some two years since (No. 9,770 
of 1901), and that a piece of metallic-covered cable is one of 
the specific methods therein described of forming the said 
condenser for the purpose. Secondly, however, I would 
point ont that a condenser formed in this way has some 
curious properties which render it both extremely dangerous 
and a source of unreliability in working, unless its effects are 
fully understood and constantly guarded against. Sir 
David Salomons leaves unmentioned a very important 
item—viz., to obtain the condenser effect, the out- 
side metallic covering of the cable must be joined 
to one side of the plug and coil high-tension circuit 
vid the mass or frame of the machine, so that the 
inner conductor connecting the other side of the coil and 
plug shall form the second plate of the condenser. If this 
earth connection is omitted, not properly made, or at any 
time becomes broken, the conditions of the Fulham electro- 
cution case are exactly reproduced, and anyone catching hold 
of the outside lead covering while standing on damp ground 
(as they are very likely to do) will get a shock sufficient 
to cause serious bodily harm, and, in fact, if the constitu- 
tion be delicate, and the accumulator and coil be in good 
order, it may even be sufficient to kill. Those who have 
taken & shock by merely touching the high tension terminal 
of & plug or coil while the trembler is running know what a 
very unpleasant experience it is, but with this condenser action 
the consequences are enormously increased. The phenomenon 
of resonance comes in, and the electromotive force of some 
30,000 volts generated by the coil (capable of producing a 
full 4 in. spark in air) ів backed up by a comparatively 
large current from the condenser. Much more energy is 
now put into the spark (as is proved by the enormous 
observable increase when the proper condenser is applied). 
When the human body is substituted for the spark gap, 
therefore, this increased energy necessarily expends itself in 
а very disastrous way. 2 

Added to this is the fact that the lead covering of the 
cable forms an excellent handle or electrode to eonvey the 
current into the body when grasped, and, moreover, as at 
Falbam, looks such an innocent ordinary piece of pipe that 
the devilish powers of ite surface are entirely unsuspected. 
Even when the lead covering is properly connected to the 
frame, a considerable shock is frequently obtained from it, 
and from every part of the frame when touched while 
standing on moist ground with the trembler running, owing 
to the partial insulating effect of the pneumatic or rubber 
tires usually fitted to the cars. 

There is also another effect of metallic-covered cable used 
in this way which would be scarcely credited until demon- 
strated by trial, and which forms an ever present danger— 
viz., that if the said metallic covering be touched up against, 
or vibrated on and off of any part of the frame of the 
‘machine, a spark is there produced at every point of con- 
tact, notwithstanding that the said covering may be 
well connected by wire to the frame at a point perhaps 
close by. 

The violent impetuous oscillatory currents, in fact, canse 
the lead-covered wire to become a veritable fiery serpent, 
sparking at all and every point into every bit of métal with 
which it may come into contact, or which may come into 
contact with it. This may be easily proved by touching it 
anywhere while the trembler is running with any piece of 
tube or metal whatever, either earthed or insulated. 

An accumulation of petrol vapour of the requisite 
strength, therefore, is all that is required with this to pro- 
duce the inevitable result, and another “ mysterious” 
explosion be duly reported. 

Moreover, although a certain amount of condenser capacity 
is good for the spark, it is very easy to be overdone, with 
the result that, should the battery get the least bit weak, no 
spark at all is produced, the whole of the alternating current 
being swallowed up by the capacity, so that if metallic- 
covered cable is used as a condenser, an exact length is 
required, depending on and varying with the gauge of 
wire, the kind and thickness of dielectric, the E. M. F. of the 
battery, and the kind of coil used, to obtain the proper effect, 


while the lengtb actually required for connecting the parts is 
^ ' yu&ally quite a different thing altogether, and such circuit may 


cause miss-fires, or even sometimes prevent the spark occurring 
at all. 
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For many reasons, therefore, although the use of a metallic 
covered cable in this combination is a part of my patent's 
claims, I think motorists will do well to avoid its use and 
employ the definite condensers properly adapted to the 
circumstances of the case, and which are now put on the 
market by Messrs. Peto & Radford, of Hatton Garden, 
bearing in mind also that, although an even larger spark 
cau frequently be obtained for a time by increasing the 
capacity, that given by these condensers is the very best 
spark that can be safely relied upon to last. If further 
increased, it would be in constant danger of stopping 
altogether. 

This apparatus was exhibited working at the recent Auto- 
mobile Show, and Sir D. Salomons was, I believe, amongst 
those who saw it and were interested therein. 

The high tension condenser, when properly made and 
adapted to ite conditions, is а great improvement, but, like 
many other things, it becomes a source of trouble, or even of 
danger, unless it is 80 constructed. 


A. C. Brown. 
London, April 28rd, 1903. 


[Our correspondent’s remarks on the awful dangers of the 
ignition coil will lead those of our readers who do not 
* motor" to congratulate themselves on their immunity 
from such perils. Hitherto we had supposed that the harm- 
less pedestrian had most to fear, but it is now clear that the 
driver, or the “ shover.“ must have heroic qualities. 

We pass by the question whether it is possible to obtain a 
valid patent for the use of capacity in combination with a 
sparking plug circuit, though no such circuit ever was made, 
or could be made, without possessing capacity. We feel 
bound to express the opinion, however, that our corre- 
spondent’s views on the magnitude of the capacity of a 
lead-sheathed conductor, on the danger entailed by the use 
of the latter, and on the occurrence of resonance, are, ав 
Mark Twain said of the announcement of his death, ** grossly 
exaggerated.—Eps. ELEc. REV. ] 


Electrical Micrometry. 


Can any of your readers help us in a difficulty we have 
encountered in wandering down the byways of the com- 
mercial application of electricity ? 

We cut or punch a very large number of die-like articles 
in brass. The total area of the punched surface is about 
ysth in. square, and the depth about 035 in. The deepest 
portion of the die is practically a hair-line, or sometimes a 
point, and is a trifle under 001 in. wide. 

We make millions of these articles, a large proportion of 
which have to be measured as to the depth. The limit of 
error allowed is + °00025 in. 

Many methods have been tried, and practical factory use 
eliminated all except the employment of a needle point, a 
micrometer screw (with a hair spring to prevent damaging 
the needle), and a buzzer, which is practically a small 
domestic bell without the striker and gong. 

This rig has been in use for some years, and is satisfactory, 
except that the needle point burns away so fast as to require 
the re-setting of the comparator every day, а tiresome job 
to do when there are 30 or 40 in use. 

We use a single dry cell, and fairly ancient at that, 
but the spark made at breaking causes the trouble com- 
plained of. | 

In an endeavour to get rid of the spark, which ів 
aggravated by the coil of the buzzer, I made a small 
alternator which runs at a periodicity of 400 per second, and 


. earried leads to the comparators, substituting watch receiver 


telephones for the buzzer. 

This proved entirely successful in preventing the burning 
of the needle points, which last two or three weeks, // the 
current from the alternator is во slight and ғо choked down 
by the essentially high ~ that it is almost necessary to use 
а receiver at each ear to hear the /^wmp when contact is 
made. 

The operator requires the use of both his hands when 
measuring, and other circumstances prevent the adoption of 
a telephone helmet, consequently we are endeavouring to 
find a relay that will work a needle—such as a galvo—or 
the aforementioned buzzer. р AO s 

The current used is so small and so severely choked, ‘that 
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it will not make the slightest. kick on any instrument we 
have, and if we reduce the ~ and insert an ordinary relay, 
it is quite natural that our old bogey the spark will again 


appear. т 

This extremely minute application of усе will interest 
bnt few; should any of your readers see a way to overcome 
our trouble, I hope he will set down his ideas in this 
column. 


April 24th, 1908. 


W. A. T. 


e 


[We would suggest the use of & non-inductive resistance 
shunt, or a small condenser, across the contacts, in conjunction 
with a telephonic buzzer or a delicate galvanometer.—Eps. 
ELEC. REv.] 


Municipal Loans. 


I cannot understand the position you take up with regard 
to municipal loans. Why should a corporation set aside 
such a sum of money every year that at the end of 20 or 25 
years they should have a complete up-to-date plant and no 
debt? Such a condition of affairs practically means that the 
people of that town have been taxing themselves heavily in 
order that the next generation may have cheap electricity, 
for it certainly could not be cheap while they were required 
to pay such a large percentage as would be neceseary to wipe 
off the debt and buy new plant. 

It seems quite clear to me that all that is necessary is to 
set aside a sum—call it a sinking fund or а depreciation 
fund— sufficient to pay off the loan by the time the plant 
requires renewal, and then raise another for that purpose. 
If over and above that sum the corporation saved пр” an 
amount large enougb to renew the plant without borrowing, 
it is clear that, presuming the rates were not to be called 
upon, the electricity would have to be sold at a higher price 


during the first 20 or 25 years of the existence of the under- | 


taking ; in other words, the community would be taxed in 
order tbat their successors might be spared the necessity of 
paying interest on the money which had to be borrowed to 
form the capital of their undertaking. This I consider 
eminently unfair. You say that to borrow fresh capital 
every 20 years is a financially unsound method of conducting 
the business. If a man has a marketable commodity, he 
would be very glad if he could borrow capital, commence 
business and make enough profit out of it to wipe off the 
debt in 20 years and, supposing his plant required renewal, 
commence again in the same way. He might, as you say, 
save aleo enough to wipe off the debt and renew the plant, 
and so commence with capital of his own. He would have 
to practice abstinence, which is one of tbe foundations of 
wealth, and this would be good business in the individual, 
for he would reap an increased income in his later years, but 
a community bas no call to tax itself for the benefit of 
posterity. They might just as well save up money and 
relieve the rates with the interest, even if they have no 
municipal enterprises on hand. 


Manchester, April 25th, 1908. 


H. C. Gunson. 


(We regret that our correspondent cannot understand our 
position; we have repeatedly stated it. He approves sound 
business methods in the case of the individual, but declares 
that & municipality need not practise them! This selfish 
view—that posterity must look out for iteelf—is funda- 
mentally immoral, and if persisted in will lead to disastrous 
resulta, ag it undoubtedly. would in the case of individuals, 
By undertaking the supply of electricity under statutory 
powers, the community ірсагв and hands on to posterity an 

igation ; it is morally bound to provide the means to 
carry out that obligation, without binding the hands of its 
successors by bequeathing to them a burden of debt. Ав we 
have shown repeatedly, and as our correspondent admits, 
that burden is eternal—unless our counsel is followed. That 
electricity cannot be cheap while the undertaking is being 
placed on а sound basis, is obvious ; what we complain of is 

the municipalities, instead of recognising this fact, 
pereist in exhibiting unreal profite, and even pay sums to 
the Dus e" will one day have to be refunded.—Eps. 
. Rev, SD 


no great matter; they even rather like it! 
fail to see why the present ratepayers should claim a 


I understand from your replies: to my letter that you at 
last concede that the sinking fund can act indirectly as a 
depreciation fund, inasmuch as it makes it possible to renew 
plant out of a fresh loan, which, were it not for the sinking 
fund, could not be done ; but, having got as far as this, you 
must proceed to say that such a policy is unsound, because 
it would perpetuate a loan the size of which would be some- 
where proportional to the size of the undertaking, which the 
undertaking: would always have to bear. | 

The whole. point is this : Assuming an undertaking has а 

3 per cent. surplus, this 3 per cent. can either be added to 
the sinking fund annually, so that at the end of 25 years 
the loan is not only extinguished, but a further sum equal 
to the original loan has been raised with which to renew the 
plant, or else it can go into the ratepayers’ pockets, and the 
plant be renewed, when necessary, out of a fresh loan. In 
the first case, the present ratepayers are mulcted to 
the extent of 3 рег cent. annually, so that the next 
generation may eee & 3 per cent. profit for themselves on 
this sum raised. In the second case, each generation of 
ratepnyers will not bear more than their fair share of the 
liabilities of the undertaking, and will not be benefiting at 
the expense of former ratepayers’ pockets. This, I must 
say, I have always considered the only just way. 
. I contend that one way ів no more unsound than the 
other, because whatever capital the undertaking is working 
with, either borrowed or subscribed at the expense of the 
present ratepayers, as you suggest it should be, it is morally 
bound to pay 3 per cent. interest on such capital, for if sub- 
scribed capital is not going to show at least an interest of 3 
per cent. annually, it is unsound business to subscribe it. 
The undertaking is no more unsound for having to pay 3 
per cent. on borrowed capital, than it would be if it paid 
8 per cent. on subscribed capital. 

You have made a statement that renewing plant out of a 
new loan, after the original loan is paid off, under the 
operation of the sinking fund, is unsound. I do not see 
after what I have just said, upon whut grounds you can 


possibly uphold it. 


David Smith. 
London, April 271^, 1903. 


[The sinking fund in no way acts as a depreciation fund ; 
it is used for repayment of borrowed capital, and nothing 
else. We repeat that perpetual and increasing debt is 
unsound business. We object to playing off the pockets of 
the present ratepayers against those of their successors ; the 


community is a continuous entity, not a succession, and its 


interests to-day are its interests next year or 20 years hence. 
Perhaps a parable would help our correspondents to see 
what they will not willingly see :— 
There are two ways of protecting low-lying ground 
against the effect of floods. One is to gradually pump out 
the water every time the river overflows its banks, com- 


. pleting the operation about the time the next flood comes 


along. The otber is to build up the banks во that the flood 


doesn't take place. The land is then left free for profitable 


utilisation. The former is a 'speudthrift way, the latter 
the way of the prudent husbandman. We submit this view 
of the flood of municipal indebtedness to the consideration 
of our correspondents : the fertile land is the credit of the 
community, and the protecting dyke is the depreciation fund. 
The credit of a nation is bound up with that of its component 
parte, and we cannot view the ever-increasing flood of muni- 
cipal debt without alarm—yet many seem to look upon it as 
Lastly, we 


profit of 3 per -cent. on capital which does not belong to 
them.— Eps. Erec. Rev. | i 


On Coherence. 


I must apologise for again trespassing on your valuable 
space in replying to “ W. P. B., who still upholds his 
expansion theory. How does his theory apply to metals not 
affected by a magnetic field, in the sense in which he uses 
the term magnetic ? Nickel, silver and gold (viz., the 
Blondel coherer mentioned in the current issue of your 
paper), all act as coherers; the first metal is only slight] 
magnetic, the last two not at all or diamagnetic. NA 
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A New Application of Electricity. 


I have often noticed the crude methods adopted in various 
parte of the country in contracting brass liners on a ship's 
propeller shaft. Could not this be accomplirhed by A.C. 
inductively—by a three-pole magnet or protected movable 
primary coil or similur means ? 

. I know of several establishments where an available 
300-Kw., 180-volt ~ 10 is to hand. (Bipolar continuous 
current dynamo converted.) 

Would this be enough for the purpose? If this system 
could be applied with success it would prove a great boon 
to many engaged in this class of work, as it would save an 
enormous amount of trouble and time. I may state that 
some of these liners attain proportions of about 20 ft. x 
16 in. diameter x 2 in. thickness. 

Inspector. 


Consulting Engineers. 


I have read with much interest your leading article on 
Mr. George Westinghouse's ideas as to consulting engineers 
and can readily appreciate his point of view. At the same time 
there are some points raised in your article which ought not, 
I think, to pass without comment. The whole question is з 
very simple one, and is readily reduced to first principles. 
In all trade transactions there are two parties, one, the pur- 
chaser who is buying, and the other, the contractor who is 
selling. Their objects are exactly opposite, those of the 
former being to buy the best article at the cheapest ase and 
those of the latter to sell his wares for as much as he can get 
for them. If the purchaser always knew the value and 
quality of the articles he was buying, all would be well, and 
the two parties might be left to make their own bargain, but, 
as a rule, he does not, and therefore he requires someone who 
does, to look over his shoulder and advise him. In engi- 
neering matters this person takes the form, either of an 
engineer permanently employed or of & consulting engineer 
called in for the purpose. An engineer having sufficient 
ability to advise in this way commands a high salary, and so 
in many cases, it is not profitable permanently to employ 
him, and it is better business to retain the services of a con- 
sulting engineer and pay him only while the job is in pro- 
gress, the expense ceasing when the work is compl 

No one would suggest that there are not many large con- 
tracting firms who, if left to themselves, are capable of 
successfully devising and carrying out the work; sucha 
contention would be foolish. On the other hand, the 
contracting firm, necessarily, has in ite eye the price it is 
obtaining for the articles sold, and, if it is wise, quotes 
according to circumstances. 

In your article you advocate that in smaller schemes firms 
who are adopting electric power would best study their 
interests if they set aside the consulting engineer, and asked 
a limited number of contractors to submit schemes and 
recommendations, and then selected the one that seemed 
most suitable. I have a good deal to do with schemes 
managed in this way, and my invariable experience has been 
that, as there is no common basis or standard, and each 
contractor tenders for something different, the private firms 
get into а hopeless tangle, and are qnite unable to judge 
what is to be sold to them, or to compare the prices with 
any fairness. The general result bas been that they have 
bad to call in a consulting engineer to sift the tenders and 
advise them which to accept. If they trust to their own 
judgment, and accept * what seems most suitable," they 
frequently find themselves with something they do not 
want—a large bill for extras—and are generally hopelessly 
bled into the bergain. "There are, of course, many firms 
who will conscientiously tender for the best they have to 
give, and at а reasonable price ; but there are others who 
will supply anything во long as it will work—they all look 
the same in the tender—and what chance do the good firms 
stand as regards price when compared with the indifferent 
ones, unless there is someone behind the buyers who is able 
to discriminate between them ? | 

Looking at the question from another point of view, апу 
installation of machinery is a carefully thougbt-out com- 
bination of machinery and buildings, the machinery as a 
whole being composed of different machines, each probably 
the standard design of different makers. The. secret of 
buying this machinery cheaply is to buy it individually, each 
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machine from ita own maker, and it is & matter of in- 
difference to the buying firms in what way tbe details of 
their machinery are arranged, or where it comes from, 
provided that, ав а whole, it is in all respects as capable of 
performing the work required of it at least as «conomically 
and efficieutly as that made or supplied by one of the well- 
known firms. There are hundreds of firms through tbe 
country, some large and some small, all making the ame 
class of article, and, though it may not suit the large con- 
tracting firms, the consulting engineer who knows his 
business, and what is the same thing, his markete, obtains 
the experience of the contractors, and can place his clients’ 
orders for the individual machines amongst the makers of each 
class to a very much better advantage as regards price than 
if they were all supplied by **a well-known firm” under one 
contract. 

The consulting engineer must, of course, be a reasonable 
person, without idiosyncrasies, and with a fair and open 
mind, and he must confine his purchases as much as 
possible to standard article. To my mind, it is the very 
fact that firms are making specialities of different classes of 
machinery, some pumpe, some condensers, some engines— 
machinery that used, in the old days, to be all made by a 
firm of general engineers—that makes the employment of a 
consulting engineer to scheme out, collect together, and 
instal the various standard parts which go to make up the 
whole, more necessary now than it was, when all tbe com- 
ponent parte of an installation were made by one firm of 
general contractors. 


60, Queen Victoria Street, E.C. 
April 24th, 1908. 


[Our correspondent writes an admirable letter, with much 
of which we agree. Ву a slip in our article we said a certain 
course was the most advantageous, where we should have 
said the more,” t.e., of the two cases considered; we then 
went on to point out a better still—viz., to procure com- 
plete tenders from competing firms, and to submit them to a 
consulting engineer for judgment. Given a consulting engi- 
neer who is ** a reasonable person, without idiosyncrasies,” &c. 
—why, engage him to carry the whole thing through.— Ens. 
Екс. REv. | 


Hal Williams. 


eer 
PARLIAMENTARY. 


Тнв Orry лир NongTH-EAsT SUBURBAN Егествіс Rarmwar Bur. 


THE hearing of this Bill was resumed by Mr. Com Reckitt's 
Select Committee of the House of Commons on 22nd ult., after the 
Easter Recess. Further local evidence was called. 

Mr. Рохғовр, an architect and surveyor, and a member of the 
Walthamstow Urban District Council, gave evidence as to the over- 
crowding on the Great Eastern, and the necessity of the proposed 
line. He read correspondence which had between his 
Council and the Great Eastern Oo., which, he contended, showed 
that the Great Eastern had done all that it possibly could towards 
relieving the congestion. His Oouncil wished to encourage a better 
class to take up residence at Walthamstow. There was plenty of 
land which could be developed into better-class residential 
localities. With regard to tre de of cheap workmen's fares, 
witness said in reply to Mr. Pollock, K.C., for the London County 
Council, that his Council would be quite satisfied with the issuing 
of workmen's tickets from Walthamstow to the City for dd. 
Personally, he would like to see the cheap fares extended further 
towards Epping Forest, so as better to distribute the 
clasees along the line. The proposed line would have an addi 
value, inasmuch as it would carry people on such days as Bank 
Holidays as far as High Beech, whereas the Great Eastern carried 
them only so far as Chingford. 

Mr. WX. Носонтон, an auctioneer and estate agent and a resident 
at Woodford, called on behalf of the promoters, said that the dis- 
trict most suitable for building development was that north of 
Walthamstow aud south of Chingford. 

Mr. Roppick, а land agent, said that he had the management of 
over 3,000 acres at Chingford Green and Waltham Abbey. In his 
opinion more railway communication was needed, pot only for the 
development of the estate“, but also for the existing population. 
There was no land owner opposing the Bill Ia reply to the 
chairman, witness said that the marsh land in the distrivt had to a 
great extent been utilised by waterworks, and there was certainly 
7,000 acres between Waltham Abbey and Forest Road which would 
be available for building purposes, and would not in any way be 
subject to any geogiapnical disturbance due to the existence of 
underground water. 

Mr. Baroun Baowns, K.O., for the promoters, said that he did 
not propose to call any further local evident, j but he wisbed to 
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put in resolutions in favour of the Bill from the Urban District 
Councils of Chingford, Southgate and Edmonton. He would now 
call the engineering evidence. 

Sir Doveras Fox, the head of the firm of Sir Douglas Fox 
and Sons, the engineers to the scheme, was then called, and stated 
tbat he had been engineer to a large number of electric railways. 
The proposed routes were, generslly speaking, before the Joint 
Committee, and the west route was passed by Lord Windsor's 
Committee. The Joint Committee had recommended that tubes 
should follow the routes of the main roads as far as possible. The 
proposed line would be underneath the main road from the Monu- 
ment to Hackney Road. The line would pass through some of the 
most populous districts of the metropolis, and would connect with 
certain tramway systems, and also with a light railway already 
sanctioned from Seven Sisters Road to Woodford, which the 
Walthamstow District Council were constructing. The Bill, as it 
stood in 1902, proposed to branch off at Stamford Hill to Waltham- 
stow. The promoters were not the same. Walthamstow would now 
be served by the eastern line passing through Victoria Park to 
Walthamstow. That part of the line which passed through the City 
iteelf would cost more than a million, and the suggestion of the 
Joint Committee toavoid a confluent junction by having two routes 
into the City would be most expensive, as the line would have to 
pass under very valuable private property. At Liverpool Street the 
promoters had an arrangement with the Central London, that, 
should the proposed extension of the latter line be carried out, 
there would be an exchange station between the two lines. In 
answer to the CHAIRMAN, there would be a 24-minutes’ service from 
Monument to Hackney Road, and from there the service would be a 
5-minute service to Chequer’s Green on the one branch and to 
Waltham Abbey on the other. The trains would be worked on the 
multiple-motor system. At the terminus at the Monument there 
would be a cross-over, but the trains would arrive at and depart 
from the same platforms. One of the advantages of the multiple 
motor system was that there was no locomotive to be shunted from one 
end of the train to the other. At Liverpool Street they proposed to 
connect with the Great Eastern by means of a subway, should the 
Great Eastern Co. agree. He considered the station at Thread- 
needle Street to be most necessary, as it was desirable to break up 
the traffic into the City at various points. They had scheduled land 
at Threadneedle Street and the Monument under which they could 
construct their station. He considered, however, that they would be 
able toget the consent of the Corporation to construct the stations under 
the roads. Such a station had been made at the Bank by the Central 
London. At Hackney Road and Shoreditch they were putting the 
stations under the roads at the express wish of the local authority. In 
reply to the Chairman, there was a precedent for the construction of a 
junction; he would not call it a confluent junction, for it was 
nothing of the kind, at Hackney Road. On the Charing Cross and 
Euston line, of which he was the engineer, there was a similar junction 
now in course of construction at the Mother Red Cap, Camden 
Town. He exhibited a model of the junction at Hackney Road, 
and explained that should a driver ignore the signals the brake 
would be put on by means of an automatic arrangement, and the 
train would be shunted into a siding if the driver attempted to 
proceed. With regard to the speed of the trains, Sir Douglas said, 
in reply to the Chairman, that they would be quite willing to insert 
a clause in the Bill that they would not run the trains any quicker 
than a 24 minutes’ service, without the consent of the Bcard of 
Trade. The cost of the railway per mile would be for the whole 
line £272,728, the tube portion being estimated at £967,134 [?] and 
the open portion only £47,500. The cost in the City would be greater 
than in other portions on account of the cost of the sites of the 
stations. The cost already mentioned was only for the construction 
of the tube and lines, the generating stations, &c., would of course 
increase the cost per mile. The total cost of the overground line, 
including the generating stations, &c., would be £125,000 per mile 
for the Tottenham line and £140,000 for the Waltham Abbey line. 
It was intended to give workmen's tickets early in the morning to 
workmen going north as well as those travelling to the City. There 
would be а generating station at Temple Mills. The greatest 
curve on the proposed line was 7 chains and the greatest gradient 
lin 50. Qestioned by the Chairman, Witness said that the tubes 
would be 12 ft. 6 in, which would enable them to put ina good 
firm permanent way. This decreased the vibration very much. 
The depth of the rails would be 54 in. The cost of tubes bad been 
found to increase as the square of the diameter less 10 per cent. 
The line- would be worked by trains consisting of eight carriages, 
four motor carriages and four “dummys,” which would enable them 
10 break the trains up on the less used part of the line. The motors 
would be covered with steel plates to prevent sparking. Th; 
tunnels and stations would be lit by electric light supplied from a 
source independent of the motive power. The signalman would be 
able to light up at will the adjoining portion of his tunnel. This 
would be available should a train, say, fail to make its appearance 
and also in the ease of repairs t» the line. 

Ор 23rd ult. Sir Dovaras Fox continued his evidence, and said 
that if they adopted 11 ft. 6 in. tunnels instead of 12 ft. 6 in., it 
would make a decrease on the cost of the line cf £136,000 per mile. 
It was left to the Board of Trade to decide what the size of the 
tunnels should be. The stations were very frequent, and that in 
creased the cost of the line. (7 

In reply to a question by the CHaIRMAN, Witness said that he 
had no doubt tbat the various steam railways around London would 
in the future be worked electrically, so that inter-communication 
between the existing lines and the various proposed electrical lines 
would be able to be made. During the night this line would, on 
that part north of Leyton, be available for goods traffic. If the 
goods traffic became important enough, no doubt arrangements 
could be made with the Great Eastein for a connection with their 


mainline. From tbe end of the Tube at Leyton to the City the 


line would be exclusively for passengers. The proposal with regard 
to the Monument station was to place the shafte under the street 
providing the Corporation agreed to that. | ‘ 

Sir Rates LITTLER (for the Corporation): But the Corporation 
won't agree to stations under the street. | 

Continuing, WiTNESS said that there would be four staircases 
besides the lifts. The stations would be 65 ft. below the surface of 
the street. The crown of the arch would be about 53 ft. below the 
surface. Should the Corporation refuse to allow them to put the 
shafts under the street, they would place the shafts under certain 
property which they would acquire beside the street. There was a 
parallel case for the constuction of such shafts under the street in 
the case of the Great Northern and City Railway Act, of 1902, in 
their extension to Lothbury. It would be more convenient to the 
public to have the sbafte under the street, for there would in that 
case be seven entrances, whereas if they had the shafts on their own 
land, there would be only two entrances. 

The CHATRMAN: Are you prepared to give the Corporation tbe 
sole right to prescribe where the entrances and exits shall be?— 
Yes, certainly. 

With regard to the demand of the Corporation that the company 
should deposit the sum of £20,000 with the Corporation, WITNESS 
said that they were quite willing to do that. The deposit was to 
ensure that the works under the street should not be commenced 
and left urfinished. At the Monument station they had arranged so 
that the sewers would not in any way be touched. At Thread- 
needle Street station they again put themselves into the hands of 
the Corporation to control the exact position of the access. The 
proposal was to put the station under the triangle, and have the 
accesses on property which they had scheduled should the Cor- 


poration not agree to their making the accesses at the sides of the 


triangle in the public street. They preferred, however, to have the 
entrances in the street, but were prepared to purchase certain pro- 
perty, though the cost would be great, for the construction of 


‘the shafts. This property they desired to be empowered com- 


pulsorily to purchase from the owners. Certain banks opposed the 
construction of the station at this spot. Plans were shown of the 
station at Liverpool Street, and witness explained that they pro- 

sed to take certain property on the west of ге Street. 
There would be a connection by means of a subway with 
the existing subway between the Metropolitan ani the Great 
Eastern. 

Mr. Ркмввв, K.C., on behalf of the Great Eastern Railway Oo., 
remarked that he should oppose that plan. | 

Sir Dovaras Fox, continuing, said that the proposed subway 
would be a great convenience, not only to the public, but also to the 
Great Eastern, for it would place that railway in direct com- 
munication with South London. There would be four lifts at 
Liverpool Street. 

In reply to the Cuainman: There would be six lifts at the 
Monument station. The estimate of the total cost of construction 
was £4,217,053. The permanent way and station buildings were 
estimated at £2,956,395 ; generating station, rolling-stock, lifts, &c., 
41, 300, 000; compensation for land, £1,070,632. There would be 
a track between the rails on which passengers could walk should 
any breakdown occur. The sleepers would be of non-flammable 
wood. : 

The CHAIRMAN asked if the proposed plan to be adopted in the 
construction of the permanent way with the object of lessening 
vibration had been tried on any other railway. Sir Doucras said 
that it had not; but in any case it would be adopted for reasons 
other than the prevention of vibration. 

Questioned as to the advantages of tubes compared with shallow 
tramways, WITNESS said that the co:t of shallow tramways would be 
very great under city streets. Of course, in regard to those now in 
course of construction by the London County Council the case was 
different, for the streets were new also. In New York the authori- 
ties had had great trouble with the shallow tramways. 

Cross-examined by Sir R. Ілттіюв: The reason for taking the 
line as far as Chequer's Green was that at that place they would 
acquire lands for the construction of workshops and car sheds. 
Possibly the land immediately north of Tottenham was not suitable 
for residential purposes. The capacity of the trains would be 450 
persons per train of eight carriages. The cost of construction was 
about the same as that estimated for last year's scheme. The 
increase in the total cost was owing to the extra cost of land. 

By Mr. PoLLOck, К.С. (for the London County Council): The 
surface at Victoria Park was not touched by the line. At the 
playing fielde, Hackney Marshes, the railway passed over the fields 
on an embankment 17 ft. high. They proposed to give the public 
а piece of land in place of that to be taken away. The amount of 
land to be given in return was slightly larger tban that to be taken. 
With regard to the generating station near the playing fields, there 
were no buildings near which could suffer from vibration. Witness 
was aware that the London County Council were constructing two 
main sewers to Barking, but he understood that the sewers would 
be far above the level of the line. 

On 23rd ult., in the temporary absence of Sir Douglas Fox, the 
first witness called was 

Col. Yorks, Chief Inspecting Officer of Railways to the Board of 
Trade. Witneessaid that hitherto no maximum for the diameter of 
tubes had been fixed, but he thought that a minimum and a maxi- 
mum should be fixed. His view was that the minimum should be 
13 ft. 6 in. That allowed a pathway to be made at the side of tLe 
line, so that passengers could get out in case of a breakdown. The 
size of such a footway depended on the size of the rolling stock and 
the tunnels. The conductor rail should also be of a standardised 
gize. 

The CHainMaN: Suppose there were no question of a confluent 
junction now, what would be your personal opinion on such a 
junction ?—Well, some years ago I expressed an opinion against 
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such junctions; but if the junction is beyond the station, and an 
arrangement is made whereby it is impossible fora train to pass into 
the station while another is there on е ваше line, I can see no 
objection to such a junction. | 

Orossexamined by Sir R.LiTTLBBR: He would avoid junctions 
when possible. 2 | 

In reply to Mr. Pamper: He believed that he said before the 
Royal Commission that 13 ft. 6 in. was the more desirable size for 
tubes. 

Cross-examined by Mr. Cowarp (for the L.C.C.): The fact that 
the live rail in the proposed tube differed in position from that of 
the Metropolitan Railway would not necessarily affect inter- 
communication, as the collector might be made adjustable. 

Witness said, in reply to Mr. Hurouinson (for Behring's Bank) 
that he could not say whether the removal of the iron sections of 
the tube where it passed through the clay, and the lining of the 
tube with brick in cement would result in any further tendency to 
subeidence. | 

In reply to the CHarRMAN: The Board of Trade could insist on 
the automatic block system, but in any case it rested with the 
driver to obey the signal. 

Sir ALEXANDER BINNIE, Vice-President of the Institution of Civil 
Engineers, corroborated the evidence which he gave before the Com- 
mittees of 1901—2. With regard to the question of the City stations 
it was undesirable to dump the passengers at one point. They 
should be distributed as much as possible. He would prefer to have 
three stations, but considered that two were absolutely necessary. 
As to whether the stations should be under the street, witness 
recalled the case of the Baker Street and Waterloo Railway. It 
was at first proposed to have the Trafalgar Square station on 
private property in Cockspur Street, but the London County 
Council were of opinion that it would be better to have the station 
under the street, and the company obtained powers for that purpose. 
Questioned as to the proposed junction at Hackney: He had con- 
sidered the safety of that junction, and thought that there was no 
danger whatever in a junction of that kind. On the Metropolitan 
at Edgware Road there was a similar junction, which had been 
worked for years. It would be safe to get even a 14-minute service 
on the proposed line. 

„The CznarRMAN: Do you know of any other tube line in London 
emerging into {Йе suburbs as an open line ?—Yes; the Charing 
Cross and Hampstead propose to continue in the open to Watford. 

Cross-examined by Lord Ковевт CEOIL (for the Colonial Bank): 
It was undesirable to have sudden crowds in the vicinity of banking 
рош but he saw no objection to the situation of the station at 

hreadneedle Street. He had expressed an opinion that the con- 


struction of the line was a matter of urgency; the districts proposed 


to be served had been waiting for such a line for many years. 

In reply to Sir R. LIrrL A: He was aware that the Corporation 
were of opinion that a line from the City to Walthamstow should 
pass through Bethnal Green. In his evidence in 1901 be had said 
that he considered confluent junctions, except in the extreme 
suburbs, to be unworkable, but that only meant when the trains 
were to be run at 24 minutes’ service over the whole line. 

Cross-examined by Mr. Нотоніхвох: He agreed with Colonel 
Yorke that 12 ft. 6 in. was а good size for tubes. He understood 
that Colonel Yorke’s preference for a 13-ft. 6-in. tunnel was entirely 
on account of the footway which would be possible. 

In reply to the CRAInMAN: It was proposed to take away part of 
the iron sections ав the shield went forward and to subetitute brick 
at the bottom and halfway up the sides of the tunnele. 

With regard to the question of the station at Threadneedle 
street, the CHAIRMAN thought that perhaps a conference might be 
arranged between the promoters and the Corporation and tbe banks 
which were opposing the Bill and some agreement be arrived at. 

Mr. Ridd (for the Corporation) said,that he could not agree to that 
proposal; the company had committed itself by telling the banks 
that it would not take their land without their consent. The com- 
pany had attempted to get rid of the opposition of the banks by 
that means, and had evidently relied on getting the permission of 
the Corporation to tbe construction of the station under the street. 
The Corporation would continue their opposition. 

Sir DovaLas Fox gave evidence as to the depth down from the 
surface of the London clay in the City. 

On Monday, the 27th ult., it was announced that Sir Douglas Fox 
had bad communication with the Corporation, as was suggested by 
the Chairman on Friday, but with no result. 

Sir Dovucras Fox continued his evidence. He said that the 
depth of the clay was 23 ft. below the surface at the Monument, 
and 25 ft. at Liverpool Street. The tube would not come within 
15 ft. of the top of the clay. Witness produced a plan showing an 
alternative arrangement whereby there would be an entrance at the 
junction of Cornhill and Leadenhall Street, the station at the 
Monument being connected with that entrance by & subway. 

Questioned by the CHAIRMAN, WITNESS said that the proposed 
arrangement at the Monument was, after a train had discharged 
its passengers, to allow the train to be refilled and to go out 
on the same line, crossing over to the down line outside the 
station. "This saved a lot of dead-running. 

Mr. Нотснімзом, for Behring's Bank, cross-examined as to the 
depth of the line where it passed near the bank. Counsel objected 
to the station which was proposed to be made near the bank on the 
ground that injury would follow on account of the junction of two 
different sizes of tubes. The shafts, he contended, would also tend 
to affect the stability of his clients’ buildings. 

Questioned as to the difference in the cost of the line if the tubes 
were 13 ft. 6 in. instead of 12 ft. 6 in., WiTNESS said that the 
difference would be £240,000 if the larger tubes were adopted. Не 
thought that there would be no difference in the cost of half-brick, 
half-iron tubes and tubes wholly of iron. He did not particularly 
favour the former method of construction. 


In reply to Mr. PEMBER, K. C.: The depth of the station at 
Bishopegate Street was 62 ft.; at Liverpool Street the depth of 
the tube was 63 ft. At Norton Folgate, where the line would pass 
under the Great Eastern goods depót, tbe tubes would be one 
above the other, the upper being 35 ft. and the lower 54 ft. from 
the surface of the Great Eastern rails. Sir R. Littler also crose- 
examined the witness. 

Re-examined by Mr. Paaa, K. C., Wrrness did not know of any 
serious accidente on electric tube railwaye. There had been a lift 
accident on the City and South London line and there was a fire at 
Liverpool. 

Mr. Epwin Fox (of Messrs. Edwin Fox & Bousfield), а valuer of 
the Board of Trade, was next called. He had surveyed and valued 
the land proposed to be taken for the proposed railway. 

Mr. Rice (for the Corporation): Can you tell me in round 
numbers the sum you have allowed for property pro to be 
taken in the City of London?—Yes, between £270,000 and 
£300,000. 

Mr. STEEL, late general manager to the Great Northern Railway, 
the next witness, said that he did not think that enough bad been 
thought of the future in regard to the increase of population. Pro- 
vision should be made by railways for large increases in the 
suburbs. He considered the railway to be highly necessary to 
relieve congestion. Assuming 10 per cent. workmen, he estimated 
the traffic which the two lines would carry would be 68,000,000 per 
annum. The line would be fed by tramways at Lordship Lane and 
Walthamstow. Witness then dealt with the expected receipts of 
the line. Taking the following fares: Monument to Chequer's 
Green, 2d. ; Monument to Chingford Green, 2d. ; and other 3d. and 
4d. fares, and assuming that 60 per cent. of the seats in the trains 
were occupied, he estimated that the gross receipts of the line 
would be over £521,000. He put the working expenses at £281,000 
per annum. 

On Tuesday the cross-examination of Mr. STEEL was continued 
by Mr. Pember. Witness thought that the cheap fares would induce 
a traffic which the Great Eastern Co. did not supply. The company 
would benefit in respect of the short-distance traffic at the uniform 
fare proposed. 

In reply to Mr. Рогтоск, K. C.: The line would be constructed 
and finished as a whole. 

The CzHAIRMAN said he thought the evidence was now tending to 
show that the larger number of the passengers on the line would 
be other than of the working class. He was under the impression 
that the London County Council were merely watching the Bill, 
and asked Mr. Pollock if he were absolutely opposing. Mr. 
PoLLock replied that the L.C.C. were opposing the Bill as it 
now stood. 

At this point CouxsEL for the Colonial Bank asked the Chair- 
man if he would ask Mr. Bush (counsel for the promoters) what 
were the intentions of the promoters with regard to the Cornhill 
station. He said that his clients had not yet had any definite 
information on that point. The Cargman replied that he thought 
that it was through no fault of the promoters, for the Bill was still 
before the Committee, and that point had not been settled. 

Mr. а. C. CumixGHaM, the general manager of the Central 
London Railway, compared the proposed line with the Central 
London as regards the estimated cost. He had made an estimate 
of the number of car-miles which would have to be run ; it came out 
at about 15,800,000 per annum, which would mean about 84d. per 
mile at the estimated fares, the running expenses being 5d. per mile. 
The proportion of working-class tickete on the Central London 
Railway was about 10 per cent. The figures for the six months 
ended December 31st last were 2,270,854 workmen's tickets out of a 
total of 22,425,000 passengers carried. 

The CHAIBMAN asked Wilness what proportion of passengers on 
the Central London were long-distance passengers, and Mr. 
CuNINGHAM replied that out of a daily total of 140,000, about 
20,000 were through passengers. The Committee adjourned. 


LEIGH CORPORATION TRAMWAYS. 


On 22nd, 23rd, 24th, and 27th ult., Mr. Heywood Johnson's Select 
Committee of the House of Commons considered the Bill of the 
Leigh Corporation, which sought to empower the Corporation to 
make new waterworks, tramways, street improvements, &c. The 
money estimates were £62,500 for the construction of tramways, 
£9,450 for the electrical equipment of tramways, and £30,000 for 
the electricity undertaking of the Corporation. І І 
Mr. WEDDERBURN, K. C., who appeared for the Corporation, said 
that the rateable value of Leigh was £156,000, and they had a debt 
of £365,000, but over £203,000 of that debt was represented by 
loans obtained for the establishment of remunerative undertakings. 
With regard to the Tramway portion of the Bill, there were several 
petitions against the proposals, but that of the South Lancashire 
Tramways Со. was the only one which had any effect on the main 
principle. He contended that the Corporation had serious ground 
for complaint as to the conduct of the South Lancashire Tramways 
Co. In 1898 the St. Helens, Leigh and Bolton Light Railway 
Syndicate proposed to make a through line of tramways from the 
boundary of Bolton to the boundary of St. Helens, the line passing 
through Leigh. Powers for putting that proposal into effect were 
never applied for, but it was important to mention it, because even 
in those early days the Leigh local authority protected their own 
rights. The Council agreed (o allow the line to be constructed on 
condition that they were given free running powers over it, and the 
right to cross it and to make junctions with it, and Leigh had never 
seceded from that position. That agreement was put into eff et by 
an Act obtained in 1900 by the South Lancashire Tramway Co., 
which succeeded the syndicate he had referred to, and was 
composed of the same people. It had always been clear 
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that the Council retained the right to construct tramways within 
its own district, and the Tramways Co. agreed that a clause should 
be inserted in the Bill prohibiting them from constructing more 
than the through line with a line connecting the through route with 
the generating station and car-shed. He trusted that the Committee 
would see that the undertaking was carried out in its entirety. By 
the Act of 1900 the tramways company were definitely bound never 
to oppose the Corporation in the construction of tramways if they 
did not interfere with the rights of the company as defined by their 


. Act. The company proposed to construct a generating station and 


car-shed in Leigh, but when the company found the Corporation 
would not allow them to construct lines across Leigh apart from the 
through line, they would not build a generating station or car-shed 
in the town. Therefore the object of having the short connecting 
line for which they obtained powers had gone, and the line was not 
constructed. Had it been made, the Council would Бате hed free 
running powers over it. The Corporation now proposed to duplicate 
a small part of it in order to make an east-to-west line. The South 
Lancashire Tramways Co. had a Bill in the House of Lords by 
which they sought to repeal the section under which the Corporation 
were given running powers and other privileges, and that, he con- 
tended, would be a breach of faith which no Committee would 
countenance. If the company would construct the short connecting 
line within two years the Oorporation would be satisfied, or the 
Corporation would construct the line, and in the cvent of the gene- 
rating station and car-shed being erected, the Corporation would give 
the company free running powers. 

The Town CLERK of Leigh was then called in support of the Bill, 
and deposed to the facts as stated by counsel. 

On the counsel for the South hire Tramways Co. pro- 
ceeding to cross-examine, Mr. WEDDERBUREN objected to him going 
into any matter other than in respect to the line to the generating 
station. 

The Committee upheld the objection, and the proceedings were 
adjourned to allow of the South Lancashire Tramway Co. considering 
their position. 

On the proceedings being resumed, Mr. E. H. Lroxp (counsel 
for the South Lancashire Tramways Oo.) announced that he would 
take no further part in the proceedings before the Committee, 
which would leave the company liberty to carry their case to the 
House of Lords. The company’s opinion was that they would be so 
restricted by the decision that they would be unable to conduct 
their case properly, although they had hoped to have been able to 
show that they were not open to the imputation of bad faith, and 
also that, in the interests of the district, a through scheme was to be 
preferred to the local scheme of the Corporation. 

Mr. WEDDERBURN remarked that since the Act of 1900 was 
passed, there had been a change in the directorate,’ and the breach of 
faith with which he charged the company, did not apply personally 
to the present directors. 

The case of the Corporation was then proceeded with, and Mr. 
BaLrouR Browne, K. C., on behalf of the South Lancashire and 
Cheshire Coal Association, asked for facilities for tbe carriage of 

oods and minerals over the proposed line within the torough of 
igh. He urged that the line would be virtually part of a com- 
plete system of light railways and tramways, covering the whole of 
South Lancashire between Liverpool and Manchester, with an 
extension towards the north as far as Preston. The lines were all 
of the same gauge, and similarly equipped electrically, ard the 
general law affecting light railways should be made appl cable 
throughout. It was the intention of the Association whenever 
these echemes came before Parliament to ask that they should be 
put under the general law. The traders of the important towns 
were awake to the desirability of utilising the tramway system for 
the carriage of goods as a means of competing with the railway 
companies, and it was most important that facilities should be given 
for through booking and so on. 

Mr. WEDDERBURN objected to being brought under an obligation 
which did not apply to other tramways. 

The CHAIRMAN announced that however desirable it might be by 
future legislation to assimilate electric tramways with light rail- 
ways, the Committee were not prepared in this instance to grant the 
application. 

The Committee afterwards proceeded to deal with the objection 
of the Lancashire County Council to pay the eame contributions 
for main roads where it was proposed to lay tramways, but this was 
overruled, 

The London and North-Western Railway Co. objected to the pro- 
posed line between Leigh Road and West Leigh, as the line would 
cross their branch railway on the level. | | 

The Committee disallowed the tramway, but suggested that the 
parties should try and arrive at an arrangement by which the tram- 
way could be carried either over or under the railway. 

This concluded the tramway portion of the Bill, and the Com- 
mittee proceeded to deal with the other matters included in it. 


Baker Street and Waterloo Railway (Extension of Time) Bill.—On 
Thursday last week Mr. Campion, one of the Examiners, had this 
Bill before bim for proof of compliance with Standing Orders. Ав 
the Bill was introduced after the date fixed, Standing Orders could 
not be complied with, and accordingly it will have to go before the 
Standing Orders Committee, who will decide whether it shall be 
allowed to proceed. It is sought by the Bill to extend the time 
limited by the Baker Street and Waterloo Railway Act, 1900, for 
the compulsory purchase of lands, and for the construction of cer- 
tain of the railways authorised, for a further period of two years 
after August 6th, 1905. 

Metropolitan District Railway Co.’s Bill.—On Friday the Com- 
mittee of Referees, presided over by Mr. Parker Smith, oon- 


sidered the application of the Westminster Electric Supply Cor- 
poration for a locus standi against the Metropolitan District Rail- 
way (Various Powers) Bill. Mr. Blennerhassett, who appeared for 
the Westminster Electric Supply Co., said that Clause 14 of the 
Bill authorised the Metropolitan District Railway Co. to acquire 
certain lands on which sub-stations could be erected for the dis- 
tribution of electricity, &c. By Clause 75 of the Bill the Metro- 
politan District Railway Co. was authorised to enter into arrange- 
ments with the Underground Electric Railway Co., Ltd., the effect 
of which would be that if these arrangements were carried out the 
whole of the line would come into the hands of the Under- 
ground Co. This Underground Co. was not a statutory company 
but was a limited company, and they would enter into 
complete possession of those sub-stations for the distribu- 
tion of electricity. The Westminster Co. were naturally 
apprehensive that if the Underground Railway entered into 
possession of these sub-stations they would enter into competition 
with them. All he asked for wasa locus to go before the Select 
Committee and ask for clauses for their protection. Their appre- 
hensions were excited by the remarks made by Mr. Perks, the 
chairman of the District Railway, at the hearing of the Charing 
Cross, Euston and Ham Railway, who stated that a great 
generating station costing £1,000,000 of money was being erected at 
Chelsea to supply electric power to a number of railways, and 
naturally to recoup themselves one way would be enter into com- 
petition with the Westminster Electric Supply Corporation. They 
also asked for a Locus as regarded mains and pipes. Mr. Olode (for 
the Metropolitan District Railway) said they could not give the 
Underground Co. any power to supply outeide their own purposes. 
The Referee said he took it that the Westminster Co. were afraid 
that the Underground Co. would enter into possession of lands 
under the Bill; that electricity could be sent to the sub- 
stations from whence they could supply other customers in bulk. 
Mr. Ciode argued that the words in the clause strictly limited the 
supply to their own purposes. He contended that the company 
were amply protected by the clause in the Bill with regard to 
mains and pipes. After consideration in private, the Court dis- 
allowed the locus. 

On the same day the Metropolitan District Railway (Various 
Powers) Bill was before Mr. Campion, the Examiner, with regard 
to the application for a new provision, the object of which was to 
convert the Whitechapel and Bow Guaranteed Stock. Standing 
Orders were found not to have been complied with, and the provision 
will accordingly go before the Standing Orders Committee. 

Electric Lighting Provisional Orders Bill (No. 1).—On Friday Mr. 
Campion, Examiner in the House of Commons, found that Standing 
Orders had been complied with in the case of Electric Lighting 
Provisional Order No. 1, which confirms a provisional order 
relating to Mitchelstown in the county of York. The undertakers 
are the Mitchelstown Rural District Council. | 

Shropshire, Worcestershire, and East Denbighshire Electric Power Bill. 
—The Great Western Railway Co. bave withdrawn their 
opposition to this Bill. : 

anchester Tramways (Lancashire and Cheshire).—Leave has been 
given to the Select Committee which will consider the Manchester 
Southern Tramways (Lancashire) Bill and the Manchester Southern 
Tramways (Cheshire) Bill to consolidate the Bills into one Bill if 
they think fit. | 

Tynemouth and District Tramways.—The Tynemouth Corporation 
has deposited a petition in opposition to this Bill in the House of 
Lords. 

Electric Lighting ( London) Bill.—The Corporation of Wandsworth 
have presented a petition in the Private Bill Office of the House of 
Lords in favour of this Bill. 

Electric Lighting Provisional Orders (No. 2).—On Monday Mr. 
Campion, one of the Examiners, had before him Eleotric Lighting 
Provisional Orders Bill (No. 2) for proof of compliance with 
standing orders. The Bill seeks to confirm Provisional Orders 
granted by the Board of Trade to the following districte:— 
Brixham.— Order granted to the U.D С. in ‘respect of the Urban 
District of Brixham, in the County of Devon. Brumby and 
Frodingham.—Provisional Order granted to the U.D.C. in respect of 
the Urban District of Brumby and Frodingham, in the County of 
Lincoln. JDawlish.—Order granted to the U.D.C. in respect of the 
Urban District of Dawlish, in the County of Devon. Horbury.— 
The Order is granted to the U.D.C. of Horbury, in the West Riding 
of Yorkshire. Hucknell-under-Huthwaite-—Order granted to the 
U.D.C. of the Urban District of Hucknell-under-Huthwaite, in the 
County of Nottingham. Newton-in-Makerjfield.—Granted to the 
U.D.C. in respect of the Urban District of Newton-in-Makerfield, in 
the County of Lancaster. Orrell.—Order granted to the U. D. C. of 
Orrell, in the County of Lancaster. Scunthorpe.—Order granted to 
the U.D.C. in respect of the Urban District of Scunthorpe, in the 
parts of Lindsey, in the County of Lincoln. Sidmouth.—Grant to 
the U.D.C. in respect of the Urban District of Sidmouth in the 
County of Devon.  Yeovil.— Provisional Order granted to the Cor- 
poration of Yeovil in respect of the Borough of Yeovil, in the County 
of Somerset. 

Electric Lighting Provisional Order Bill (No. 3).—This Bill, which 
confirms provisional orders granted by the Board of Trade to the 
undermentioned districts, came before Mr. Campion for proof of 
compliance with Standing Orders on Monday, aud was ordered to 
proceed.  4"ckland.—Provisional Order granted to the County of 
Durham Electrical Power Distribution Co. in respect of the rural 
district of Auckland, in the county of Durham. Carisbrooke and 
Northwood.— Order granted to the Isle of Wight Electric Light and 
Power Co. in respect of the parishes of Carisbrooke and Northwood, 
in the rural district of the Isle of Wight. Power is given to the 
local authority to purchase after 10 years. Drayton-in- Hales.— Order 
granted to the Market Drayton Electric Light and Power Co., Ltd., 
in respect of a portion of the parish of Drayton-in-Hales in the 
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rural district of Drayton, in the county of Salop. Nlogan.— Order 
granted to the Urban Electric Supply Co., Ltd. in respect 
of the parish of Illogan, in the rural district of Red- 
ruth, in the county of Cornwall Power is given to the 
local authority to purchase after seven years if they think fit. 
Ingleton.—Provisional order grauted to the Ingleton Electric 
Lighting and Power Co., Ltd., in respect of the parishes of Ingleton 
and Thornton-in-Lonsdale, in the rural district of Settle, in the 
West Riding of the county of York. Port 'Dinorwic.—In this case 
the undertaker is Mr. Geo. Wm. Duff Assheton Smith, of Vaynol 
Park, Carnarvon, and his successors, and the area is portion of the 
rnral districts of Gwyrfai and Ogwen, in the county of Carnarvon 
Sevenoaks.— Order granted to the Kent Electric Power Syndicate 
Ltd., in respect of the urban district of Sevenoaks, in tbe county of 
Kent. South Shields —Provisional order granted to the County of 
Durham Electrical Power Distribution Co., Ltd., in respect of the 
rural district of South Shields, in the county of Durham. Stofford.— 
Order granted to the Corporation of Stafford in respect of parts of 
the parishes of Seighford, Tillington, Hopton and Coton, and 
Beswick and Castle Church, all within the rural district of Stafford. 
Wilmslow.—Provisional order granted to the Alderley and Wilm- 
slow Electric Supply Co. in respect of the urban district of 
Wilmslow, in the county of Chester. 

Coventry Electric Tramwoys.—This Bil, which authorises the 
Coventry Electric Tramways Co. to construct additional tramways, 
&c., сате before the Unopposed Committee of the House of 
Commons, presided over by Mr. Jeffreys, on Monday. The esti- 
mated expense of constructing the tramways is £28,397. The 
existing tramways are partly within and partly without the City of 
Coventry, and power is given for the Corporation to purchase the 
undertaking intact. Power is also given to raise £18,000 additional 
capital. The preamble of the Bill was found proved, and the 
measure was reported for third reading. 

West Cumberland Electric Tramways.—The Egremont, Arlecdon 
and Frizington and Harrington Urban District Councils have with- 
drawn their opposition to this Bill. 


THE ELECTROLYTIC REDUCTION OF 
CHLORATE OF POTASSIUM. 


By DR. D. TOMMASI. 


WITH regard to the papers recently published by Bancroft,* 
Barrows, f and Brochetf on the electrolytic reduction of 
chlorate of potassium, I think it may be worth mentioning 
that in 1877, when occupied with the same question, I 
arrived at results almost identical with those obtained by 
the above-named scientists. 

This is, in fact, what I observed :— 

If we electrolyse a solution of chlorate of potassium acidu- 
lated with sulphuric acid, we obtain, according to the nature 
of the anode, an oxidation or a reduction of the chlorate. 

With platinum electrodes there is a formation of per- 
chlorate at the anode without any trace of chloride at the 
cathode. 

If we use a platinum cathode and a zinc anode,| 
chloride of potassium is produced at the anode only, but we 
do not observe any reduction of the chlorate. at the cathode. 
The reduction of this compound, in this case, cannot be 
attributed to the hydrogen, but to the zinc, which on com- 
bining with the oxygen of the chlorate to form oxide of zinc 
would reduce the chlorate to chloride. 


1. CI O* K + 3 Zn = CIK + 3 Zn O. 
2. 3 Zn O + 880! Н? = 380* Zn + 3 Н? O. 


It is the same when cblorate of potash is reduced by zinc 
and diluted sulphuric acid. In this case, as I have shown,{ 
the transformation of the chlorate into chloride is not due, 
as is generally supposed, to so-called nascent hydrogen, but 
to the combination of the zinc with the oxygen of the 
chlorate. 

If we electrolyse a solution of chlorate not containing any 
sulphuric acid, we observe at tue anode a white precipitate 
of hydrate of zinc. 


* Transactions of the American Electro-chemical Society, Vol. i. 
p. 65. 

1 The Journal of Fhysical Chemistry, Vol. vi., p. 417. 

t Comptes liendus of the Académie des Sciences, January, 1903. 

§ " Traité d'Electro-chimie," by Dr. D. Tommasi, p. 476. 

| Inthis experiment we may employ coppe? or lead in the place 
of zinc. 

* See the Bulletin de la Société Chimique de Paris for 1882, 
Vol. i., p. 148; the "Traité d'Electro-chimie," by Dr. D. Tommasi, 
р. 105; and the "Traité des Piles Electriques," by Dr. D. Tommasi, 
p. 121. 


The perchlorate of potassium treated under the same con- 
ditions as the chlorate, undergoes no reduction, even when а 
zinc anode is used. 

I also observed the reduction of chlorate of potassium 
under the following conditions :— 

If, in a solution of sulphate of copper containing this 
chlorate, we introduce granulated zinc, we notice that after 
a few minutes the mixture becomes heated to such a degree 
that it soon enters into ebullition, and the whole of the 
chlorate is transformed into chloride, whilst part of the 
copper passes into the condition of cuprous oxide. 

Chlorate of potassium is also reduced by the action of 
zinc on mercuric nitrate or acetate of lead, by the action of 
tin or iron on sulphate of copper, &c. ; but it is not reduced 
by the amalgam of sodium, which is used as a neutral 
solution, alkaline or acid. In the presence of diluted acetic 
acid zinc does not reduce the chlorate, but the zinc-copper 
couple reduces it partially.“ 


BUSINESS NOTES. 


Rangoon .. ix ET ae 85 Otago н s s ee 3,600 


Electrical Wares Exported. 
WARE ENDING APRIL2OTH,1902. WREE ENDING APRIL 28TH, 1903. 
Amsterdam id „ Value £65 | Auckland. .. Value £99 
Auckland d " ug it T 955 Aries: Teleg. mat. we .. 8,081 
ec. cable .. .. 4, omba vs 925 ae 
н Elec. cars .. . . 11,061 | ss : Teleg. mat. - 150 
Bombay T T “% ee 87 Bremen. Teleg. instruments . . 2,500 
» Teleg. wire .. 108 Brisbane... s T . 80 
Brisbane a oe .. 147 | Buenos Ayres .. oe .. 80 
Buenos Ayres ee oe ee 88 ' Caicutta ee ee ee ee 604 
” на » Teleg. mat. "in | pape Town .. . ee si Я е 
Calou oo ee ee ee emerara ee ee oe ee 
Cape Town. ке .. 126 ' Durban Ps oe oo =. 1,519 
ii Teleg. mat. .. 603 | East London oe ee .. 921 
Colombo ee 23 | Fremantle .. vx ёа .. 100 
Соревцевеп; Teleg. cable ав Es 5 ee “se 20d 
ur an ee LJ ee о a ee ee 
East London oe “© v 85 | Honolulu : yis ne T 
Gothenburg, TX. M. ae Kurs Teleg. mat. .. ва 
eleg. wire.. РУ ure .. - 5! js "T 
Hamburg - s АР s 10 | La Plata. Teleg. mat ee 75 
Hong кове. T ee ya E | Пааа. Vs we oe ae EH 
aunceston a Ба M aunceston . P es 
Multa d si - .. 105 Lisbon. Teleph. mat. ee ee 615 
oaa vs as ss an 190 | Menna: Teleg. mat. is Ms 
вака ee oe se ее е Urne. oe ee ee 
Perth . НЕ ee .. 4,080 ! Montreal we ee ee ee 12 
Port Elizabeth ee ee ee 618 | Napier eo ee oe ee 181 
| 
заав. РР is is vis 3 | ыны 905 x as ee r^ 
y ne eo ae ee ee ee ee 
Trinidad Teleg. mat. a 102 | pon C ais TIC ot 
era Cruz .. . oe oe ort Sai a £s oe 
| | St. Petersburg. Teleg. wire .. 409 
8t. Michaels.. s ее - 20 
| Shanghai .. . 926 
Singapore Teleg. mat. . 284 
| Sydney x s эө oe 461 
Wellington .. .. 657 
| Teleg. mat. .. 857 
Yokohama ге ang . 171 
Tota es £82,792 | Total .. £918,576 


Foreign Goods Transhipped. 


Bremen. Elec.lghtg.apprts. Value E Sydney. Eleo. goods 
Calcutta. Elec. lghtg. apprts.. 
Fremantle. Elec. lghtg. plant 4 396 


Total .. £4,630 


.. Value £115 


Installation Contracts.—Messrs. Drake & Gorham, of 
Manchester, have secured a contract from the Steel Company of 
Scotland, Hallside Works, Newton, near Glasgow, for an electric 
lighting installation for 130 arc lamps and incandescent lighting, 
with main switchboard; also an order from Lord Boyne for a com- 
plete electric lighting installation consisting of over 1,000 lights, 
with steam plant, for Brancepeth Castle, near Darham. The gene- 
rating plant consists of two boilers and two combined seta, &c., the 
whole being arranged in duplicate. 


Australian Patents.—Messrs, W. P. Thompson & Co., 
patent agents, of Liverpool, learn from their Melbourne agent that 
in Victoria a Bill has just passed both Houses of Parliament, and 
will become law in another week or two, by which provisional 
specifications will be exempted from examination as to novelty. 
In Western Australia assignments of patents will henceforth be 
subject to а duty of 6d. for every £5 consideration money 
instead of 108. per deed as hitherto, but if no consideration be 
mentioned the stamp duty will be 108. This is in addition to the 
cost of registration of the deed, and applies apparently not merely 
to patents but to trade marks also. The Government have in 
prospect an Act for extending a single patent to the whole of 
Australia, but this ів almost certain not to come into force till 
January 186, 1905. 


* This couple is obtained by immersing a plate of zinc in a 1 per 
cent. solution of sulphate of copper. 
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Bankruptcy Proceedings.—The first meetings and 
public examination in re R. H. Thomas, medical electrician, of 
Canning Street, Liverpool, will take place at Liverpool, on May 
6th and 7th respectively. | 


Dissolutions and Liquidations,—A first meeting of 
the creditors of the Warrington and District Electric Light and 
Power Co., Ltd., was held on April 22nd, at the office of the Official 
Receiver in Manchester. Mr. Dibb, the Official Receiver, presided. 
He said the liabilities to creditors of this company were estimated 
at £5,114 3s 10d., and the assets at £1,695 10s. 4d., showing a 
deficiency, as between the creditors and the company, of £3,418 
13s. 6d. There was also a liability to contributories of £2,552, 
making the total deficiency £5,970 13s. 6d. It was agreed to appoint 
Mr. Edwin Bradshaw, of Warrington, and Mr. E. E. Johnson, of 
Manchester, joint liquidators, with a committee of inspection. 

Messrs. J. E Sharples and H. Taffs (Sharples, Taffs & Co., elec- 
trical engineers, Manchester) have dissolved partnership. Mr. 
Sharples will attend to debts and continue the business under the 
style of Sharples & Co. 

The petition re the Mica Manufacturing Co., Ltd. (petition of the 
Development and Finance Co., Ltd.) was bafore Mr. Justice Byrne 
in the Companies Winding-up Court on Tuesday. Mr. G. F. Hart, 
in support of the petition, asked for week's adjournment to enable 
his clients to consider the evidence filed on behalf of the company. 
Counsel for the company said there was no ground for a winding-u 
ео His Lordship directed the petition to stand over for a wee 
as А 

The matter of the British Electric Street Tramways, Ltd. 
(petition of A. J. Panic) was before Mr. Justice Byrne in the Com- 
panies Winding-up Court on Tuesday, and was directed to stand 
over for a fortnight to enable the petitioner to answer affidavits 
filed on behalf of the company. 

The firm of Lacey, Clirehugh & Sillar will in future be carried 
on in the name of Lacey & Billar, Mr. Clirehugh having retired 


- from consulting practice. 


In connection with the above we are asked to announce that Mr. 
S. V. Clirehugh has opened an office at the Mansion House 
Buildings, 4, Queen Victoria Street, E.C., aud at College Land, 
Manchester. Communications should be addressed to Queen 
Victoria Street. 


German Electrical Industry.—Consul-General Schwa- 
bach, reporting on the trade of Germany for the year 1902, 
comments on the general depression in trade and industry which 
was experienced during the previous year, 1901, and states that it 
continued to make itself felt, though in a less degree, during 1902. 
The most unfavourable position of all, be remarks, was that of the 
electrical industry, only tbose works keeping going which were 
sufficiently cautious during the boom of 1900 not to enlarge their 
premises and increase their expenses withont due forethought. 
Quoting from the reports of the various trading companies, Mr. 
Schwabach shows that in electrical works dividends fell during the 
year from 5°92 to 413 per cent., while in machine building 
dividends fell from 6°13 to 4°77 per cent. The installation of 
electric light for small towns where to natural motive power exists, 
he states, has been proved unprofitable, and gas is therefore re- 
tained in such localities. In conclusion, Mr. Schwabach remarks :— 
The electrical industry has not yet recovered from the blow it 
received in 1900 and 1901. Employment during the past year was 
as difficult to obtain as in the year before; little was done in the 
construction of electric central distributing stations and of street 
railways. The same want of proportion exists between production 
and demand, which worked во calamitously ia previous years, and 
the fact that certain factories still continue to increase their pro- 
duction does not add to the likelibood of a rise in prices. In the 
summer of last year a combination of electrical firms was discussed 
for the purpose of watching the interests of the trade, and at the 
end of the year and the beginning of this, combinations of the 
largest German firms actually took place — first between the Aktien 
Electricitits Gesellschaft and the Union, then between Siemens 
and the Nuremberg Schuckert Works, which latter firm had suffered 
very severely from the disastrous crisis of the previous years. A 
complete amalgamation is not contemplated, but certain branches 
are combined in order to cheapen the cost of production. The 
export prices of electrical] manufactures were not remunerative." 
Referring to the motor-carriage industry, he states that benzine 
motors are now mostly used, electric motors being rare. 


Portugal and Electrical Imports.—Mr. H. Harrison, 
commercial attaché to His Majesty's Legation (Lisbon) reports that 
there wasa considerable decrease in the importation of electrical 
machinery into Portugal during 1902. The fewer classes of 
machinery, he states, cannot be manufactured in the country, as the 
demand is not sufficient to make it profitable. But the high duties, 
which raise the price of machinery, discourage its use, consequently 
in the year 1902 there was a general decrease in the imports of 
machinery. 


Freehold Works for Sale.—Messrs. P. Huddleston 
and Co. will sell by auction on May 22nd the freehold manufacturing 
premises of the Consolidated Telephone Construction and Manu- 
facturing Co. at Bond Street, Coventry, the company having removed 
to their new works in London. Some further information appears 
in our advertisement pages to-day. 


Uralite.— Тһе contract for the new Naval College 
buildings at Osborne, Isle of Wight, has now been placed. Nearly 
a quarter of a million feet of Uralite, the new fireproof building 
material, will be used. 


Catalogues and Lists.— The Nernst ELECTRIC LIGHT 
Lrp., of 82, Victoria Street, S. W., has issued a 50 pp. catalogue, in 
which the advantages of the Nernst lamp are stated, and the lamp 
itself is described in detail, with excellent illustrations of the parts. 
Life and efficiency tests are followed by a сотрагівоп of the cost 
between Nernst and ordinary glow lamps. Different types and 
models of the lamps are shown, and prices are given of lamps and 
accessories therefor. The pictures include a view of the Corona- 
tion Arch, which formed so effective an illuminative attraction at 
Whitehall last summer; also one of Big Ben” at Westminster; a 
view showing the style of Nernst street lamp used at Barnes; and 
one of the interior of Edinburgh Museum. | 

Pamphlet No. 202 of the Ввгтівн Всноскевт ELNOrRIO Co., Lr., 
gives а full account of the Schuckert surface contact tramway 
system. | 

In. WILLIAM Bosy, of Salisbury House, E. C., has placed before 

us а copy of bis well illustrated catalogue (No. 14) of the Chevalet- 
Boby patent heater defartariser. The principle of the apparatus is 
clearly explained with the help of useful diagrams and photographs 
of the apparatus which Mr. Boby has installed at the Metropolitan 
Electric Supply Co.'s station and other electricity works. 


A new catalogue illustrating Erith's patent underfeed stoker has 


been brought out by Ёвїтн'в ENGINEERING Co., of 70, Gracechurch 
Street, E. C. 

A leaflet describing the Criton patent water softener has been 
received from the PULSOMBTER  ExarsEzERING Co, LTD, of 
Reading. бо: 

A new list (April) of continuous-current motors has been issued 
by the Lister ELECTRIC MANUFACTURING Co. 

We have before us a copy of a new list of the Keighley patent 
house service fuse boxes, also street service boxes aud accessories. 
The devices are very fully illustrated by means of diagrammatic 
and good half tone blocks. The makers are the KEIGHLEY ELEC: 
TBICAL ENGINEERING Co., LTD, of Vulcan Works, Keighley. 

The LAHMEYER ELECTRICAL Co, LTD, has issued two new 
pamphlets. One describés the Lahmeyer motors and apparatus for 
driving metal working machines; the other gives particulars of 
their continuous-current dynamos for electro-chemical purposes. 

We have received a list of 1,300 motors which have been supplied 
by Messrs J. H. Ногмев & Co., of Newcastle, for driving printing 
machines. The Globe (London) has been employing electrical 
machinery on the Holmes-Clatworthy system for all of its printing 
work for a couple of months. ' 


Belgium.—La Socicté Belge pour l Eclairage Public par 
l'Electricité (systóme Tudor), of Brussels, reporte a profit of £2,004 
for the last financial year. i 


Trade Announcements. —Оп April 1st the Electric 
and General Stores Co., of Sunderland, opened a brauch at 6, 
Whitehorse Street, Boar Lane, Leeds, under the management of 
Mr. W. R. Straughan, as wholesale suppliers, the company keeping 
large stocks of all accessories at both establishments. 

The A.B.P. Accumulator Co., Ltd., have appointed Mr. E. H. 
Orchard as their London representative, at 39, Victoria Street 
Westminster, 8.W. : 


Nernst Lamps.—We have received from the Elec- 
trical Co, Ltd., of 122, Charing Cross Road, W. C., copies of 
testimonials from users of Nernst lamps in Gravesend, Doncaster, 
Liverpool, Burnley, Worthing, London, &c., bearing testimony to the 
economy derived from their use. In Gravesend, where an iustallation 
of 48 4-ampere Nernst lamps replaced incandescent gas burners, the 
renewals at the end of three months averaged 960 hours, individual 
burners going over 1,650 hours. Tne demand for these lamps will, 
no doubt, increase rapidly, when their good qualities have been 
fully substantiated and the public become convinced as to their cheap 
running. 


Book Received.—' La Compressibilité des Gaz récls,” 
by L. Décombe. Paris: C. Naud. 2 fr. 


ELECTRIC LIGHT AND POWER NOTES. 


Axbridge.—The Board of Guardians has decided to have 
the electric light installed in the workhouse, and a loan of £850 has 
been applied for to cover the cost. 


Barnstaple.—The T.C. proposes to extend the electric 
lighting cables outside the compulsory area, a canvass having 
resulted in over 100 consumers being secured. 


Bradford.—The E.L. Committee has under considera- 
tion an offer from a manufacturing firm in the Legrams Lane dis- 
trict of the city to take some 1,200 н.р. for motive power purposes. 
It is probable that this will, if carried out, necessitate the adoption 
of H.T. machinery and mains. 


Bury St. Edmunds.—The estimated income for the 
past year was £1,485. The amount actually received was over 
£2,000. The consumers had increased from 94 to 141; lamps from 
4,386 to 5,261; motors from 43 нр. to 81 H.P.; units sold from 
39,935 to 67,746 (not including public lamps); public lamps, 8 arcs 
and 119 of 16-с.р. to 14 arcs and 400 of 16-c.p. The cost of street 
lighting last year amounted to £773 9s. 2d. 
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Cambridge.—Tle Т.С. has requested the Electric 
Supply Co. to insert in its proposed extension order a clause giving 
the Corporation the option of purchasing the undertaking otherwise 
than by the promotion of an Act of Parliament. 


Carnarvon.— The T.C. in committee has provisionally 
signed a draft agreement for the introduction of an electric 
lighting scheme for the town. The Council isto provide the capital, 
and the scheme will be worked by a company, who are to pay interest 
on the sinking fund, and the Council will have the option of 
taking over the works in a certain number of years. The agreement 
will be submitted for confirmation to the next Council meeting. 


Chatham.— The Board of Guardians has decided to have 
the electric light installed in the Cottage Homes. Energy will be 
supplied at 4d. per unit. 


Chicago.—Consul Wyndham, reporting on the trade of 
the consular district of Chicago for the year 1902, states that mann- 
facturers of electric supplies have increased their sales enormously, 
and are behind with their orders. About 1,000 elevators in 
Chicago are now run by electricity, and motors for all kinds of 
work are being more and more employed. One electric supply house 
has had a small cottage of one room, 12 ft. by 16 ft., built, which is 
moved from place to place in the city, to demonstrate the use of 
electricity in housekeeping. 


Cromer.—The U.D.C. intends to experiment with arc 
and incandescent electric lamps and high-pressure gas lamps for 
street lighting. 

Dundee,—The electrical engineer has reported that the 
electric supply network in the centre of the city is so weak in many 
places that it is only a question of a few months before a succession 
of severe breakdowns would take place. The engineer suggested 
that in the central area, the whole of the distributors be drawn out 
of the iron pipes in which they are laid, and that there should be laid 
down entirely new three-way distributor ducts to receive new 
cables with properly-designed distribution boxes. The estimates 
involve the relaying of 8,300 yds. of three-way ducts and distri- 
butors complete with connection boxes, and all the labour involved 
by the changing over of consumers from the old to the new 
mains at a cost of £9,843 128. The probability of being able to 
effect this change-over without interruption to the supply would, in 
great measure, depend upon whether the Council decided to pay 
the cost of a change-over to the remainder of the consumers who 
were still on the old 100-volt system. 


Dungannon.— With reference to the refusal of the 
L. G. B. to sanction a loan for E L. purposes, a scheme has been 
submitted by the National Electric Wiring Со, Ltd. It was 
decided to adjourn the matter until the Council ascertains whether 
it can legally transfer the prov. order. 


Edinburgh.—The estimated expenditure for the coming 
year is reckoned at £46,116, as against an estimated expenditure for 
the current year of £44,455, and an actual expenditure for Jast year 
of £39,156 13s. 5d. The estimated revenue for next year is £111,460, 
compared with an estimated revenue for the current year of 
£100,795, and an actual revenue last year of £90,960 9s. 5d. The 
capital expenditure is estimated at £52,820. 


Faversham.— Replying to an application for an exten- 
sion of time for the completion of the electric lighting works, the 
B. of T. has informed the T.C. that it has no power to grant the 
request, but, under the circumstances, will postpone for one 
year, from July, 1903, the consideration of the revocation of the 
order. 


Felixstowe.—The U.D.C. has decided to light the 
Promenade with arc lamps. It is proposed to erect 36 lamps at a 
capital cost of £1,500 and an annual cost of £465. 


France.—Messrs. Schneider & Co., of Le Creusot, France, 
have just completed two 200-н.р. gas engines ou the Delamare- 
Deboutteville system for the Champagne works. They are adapted 
to utilise the waste gases of the blast furnaces, and are intended for 
electric lighting purposes. 


Germany.—The establishment of a large central elec- 
tricity generating station in the town of Zittau has just been 
decided upon. It will supply energy for electric lighting purposes 
and for an electric tramway that is to be constructed. 


Gravesend.—The T.C. has applied to the L.G.B. for a 
loan of £12,544 for electric lighting purposes. 


Hackney.—Since the opening of the destructor works, 
£830 per annum has been paid to a contractor t» keep the ground 
clear of surplus bye-products. Ata meeting of the Electric Light 
Committee of the Borough Council this week an offer by Mr. G. 
Cotching, of Walthamstow, to take the whole of the clinker, fine 
ash and fine dust free of charge for 12 months, was considered. It 
was resolved to accept the offer, on Mr. Cotching fi.ding sureties 
for the carrying out of the agreement. 


Holyhead.—At a recent meeting of the U.D.C. a 
motion to postpone the electric lighting scheme was, after an 
animated discussion, defeated. 


Hull.—At a meeting of the E. L. Committee, a motion 
was adopted requesting the city engineer, in conjunction with the 
electrical engineer, to furnish (1) information as to the estimated 
value of the whole of the useful plant, including land, buildings, 
machinery, &с., to see if the present outstanding indebtedness is 
represented by the useful plant; (2) a statement analy ung th 


capital expenditure up to date to com with the foregoing ; (3) 
a statement for the last five years showing the cost per unit sold :— 
Generation charges, distribution charges, standing charges, sinking 
fund, and interest charges, and revenue per unit sold, separating 
lighting and power receipte; (4) a statement showing increase in 
sales and receipts compared with increase in capital outlay ; and (5) 
the result of last year's working. 


Hythe.— The T.C. has entered into a contract with the 
Folkestone Electric Lighting Co. to supply electricity to the town 
for public lighting at a cost not exceeding the present price of gas. 


Italy.—A company has just been formed in Rome to be 
known as La Societa Catanesi di Elettricita, to establish a central 
electric power station at Catania. The water-power of the 
Alsantara will be utilised. 


Jedburgh.—In regard to the electric lighting of the 
town, the plans bave been passed on behalf of Messrs. Crompton 
aud Co., and the work will be proceeded with immediately. 


Kirkby-in-Ashfield.—The U.D.C. has decided to apply 


for a prov. order for supplying electricity. Mr. Hammond has been 
appointed consulting engineer in connection with the scheme. 


Londonderry.—The T.C. has held a special meeting to 
consider the motion that the private lighting and power scheme, 
decided on by the Council, for which a loan of £35,000 has been 
sanctioned, should be abandoned. After prolonged discueaion, the 
motion was defeated by 22 votes to 12. . 


Loughborough.—The T.C. has iestructed Mr. C. H. 
Gadsby, consulting engineer, to advise as to what modification ia 
the capital cost of an electricity scheme for the borough could be 
effected by utilising a water gas plant at the gas works for obtain- 
ing producer gas for power purposes. 


Middleton.—There was no opposition at the L. G. B. 
inquiry into the application of the T.C. for a loanof £6,000 for 
electricity purposes. Part of the loan is in respect of the extension 
of the plant consequent on the construction of the tramways to 
Middleton Junction. 


Newquay.—The U.D.C. has engaged Messrs. Enright 
‘and Co., at a fee of 15 guineas, to advise them on the question of 
lighting the town by electricity. . 


Ramsgate.—The T.C. has appointed Messrs. Handcock 
aud Dykes consulting engineers to the borough. 


Sandringham.—Before the return of the King to his 
Norfolk home, a complete transformation will have been effected in 
the matter of lighting, gas being entirely superseded by electricity. 
The system will include York Cottage. the stables, dairy, kennels, 
and possibly the Park House, Church, Rectory, schools, &c., on the 
estate. The work is in the hands of the Singer Co. 


Spain.—Negotiations are in hand at Bilbao for the 
formation of an electricity supply compauy on the co-operative 
system. It will be known as the Sociedad Co-operativa de Elec- 
tricidad de Bilbao, and the proposed capital is £24,000. According 
to the project, three sets of 220-kw. gas engines and dynamos will 
at first be installed, the power house to bave room for doubling the 
plant when necessary. It is estimated that the new company will 
be able to supply electricity at a cheaper rate than at present. 


Stirling, — The representatives of Stirling, Falkirk, 
Alloa, Bathgate and Grangemouth met in the above town to discuss 
the provisions of the Scottish Central Electrical Power Order. It 
was ultimately decided to recommend the respective Town Councils 
to take joint action in opposing the order. 

The Lighting Committee has been negotiating for years with a 
view to the conversion of the tramways from horse to electric 
haulage, but so far they have not been successful The Lighting 
Committee is nqw authorised to ascertain the cost of securing a 
good tramway service under the management of the Corporation. 


Tiverton.—Mr. J. Enright has submitted to the T.C. 
a report on the proposed electric light installation for the town. 
He advices the Council for the present to confine the area of supply 
to Station Road, Gold, Fore, Bampton, Newport and 8t. Peter 
Streets, Angel Hill and Bridge Street, the most tbickly populated 
portion of the town. The suggestion to utilise the water power of 
the River Exe, he says,'is impracticable, because of the cost of water 
rights and the variable volume. He estimates the capital outlay at 
£13,255, and with a supply of energy at 6d. per unit, an annual 
revenue of £2,350, and a surplus of £621, or 42 р.г cent. 


Tynemouth.— The deficiency on the electricity under- 
taking for the past year was about £600, but this was after putting 
£700 to the depreciation account. 


Whickham.—tThe B. of T. has granted a prov. order for 
electric lighting to the U D. C. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways Committee of the T.C. has 
recommended that a two-shift system of running the electric cars 
should be adopted after June Ist, the men thus having a 48-hours 
week, exclusive of Sunday labour Ап adjustment of the wages is 
also recommended. 
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Batley.—The B. of T. has declined to give a ruling 
respecting the dispute between the T.C. and the B.E.T. Co. as to 
the exclusive right of the former to supply current for the tram- 
ways to be constructed within the borough. The B.E.T. Co. wishes 
to take current'either from Dewsbury or Heckmondwike. 


Belfast.—The deadlock in the tramway question is now 
likely to be got over, as a scheme has been prepared by which, if 
successfully carried out, the Corporation will acquire the under- 
taking in August next. The preliminaries for the electrification of 
the Whitewell and Cavehill line are about to be commenced. 


Birmingham.—The Tramway Committee will report to 
the next meeting of the Council in favour of the municipalisation 
of the tramways. The Committee states that the offers received 
are not sufficient to justify it in handing over the working of the 
tramways within the city to a company. It therefore recommends 
that the proposals of the B.E.T. Co. be not accepted, and that the 
Committee be authorised to proceed to carry out the recommenda- 
tion approved by the City Council in 1859 in fnvour of the Cor- 
poration working the lines and taking tolls on the expiration of the 
existing leases. 

Blackpool.—The Council has been able to hand over 
£2,249 from the trams in relief of the rates, as compared with 
£3,479 last year. 


Bradford.—The B. of T. has been recommended by 
Major Pringle to sanction the average speed of the electric tram- 
ears in the borough being increased from 8 to 12 miles an hour 
wbere there are no inclines, and where there is & measure of risk 
from 4 and 6 miles to 6 and 9. This will effect a saving of several 
thousand pounds per annum. 

Cork.—The electric tramcars are said to cause a dust 
nuisance on one section. In dry weather the passage of the cars 
is sufficient to keep the light limestone dust in motion, and it is 
complained that this is injurions to health and property. The 
Council supplies water for the company to water its tracks. The 
R.D.C. bas been discussing the matter, which has been referred to 
the county surveyor to look into. 


Electric Railway Traction.— Last Friday's Engineer 
mys:—'' While electric inter-urban railways or light railways are 
multiplying very rapidly in the United States, only a very few of 
mch lines are built with the third-rail conductor, the overhead 
trolley wire being used in most cases, even for lines intended for 
bigh speed service. The Chicago and Aurora line is the most im- 
portant of the third rail lines, being 56 miles in length, operated by 
trains of cars on the multiple-unit system at speeds of 50 to 60 miles 
an hour. Another line is t)» Grand Rapids and Muskegon Rail- 
way, 35 miles in length. The road is 17 miles shorter than com- 
peting steam railways between the sau e points, and is built entirely 
upon ite own land, except for short distances where it runs through 
the streets of towns. These aggregate only 2,500 ft., and are fitted 
with the overhead trolley. The permanent way is of 70-Ib. flange 
rails, and the third rail is a 65-lb flange rail. All railways are 
crossed by steel bridges, and at road level crossings the third-rail is 
broken, the ends being connected by a cable buried in the ballast. 
Tbe power house has four Babcock & Wilcox water-tube boilers of 
250 н.Р. each, with mechanical stokers. The waste gases pass to a 
circulating economiser, to vertical tandem exhaust fans, and thence 
toa steel chimney extending only 15 ft. above the roof. The engine 
room bas six generating unite, each consisting of a Westinghouse 
vertical compound-condensing engine and a 250-xw. generator. 
Three of the generators are 390-volt, three-phase alternators; the 
others are double-current machines, furnishing both 650-volt direct 
current and 390-volt alternating current. The transmission line 
carries a current at 16,600 volts, which is reduced at two sub-stations. 
The cars are all of the double-bogie pattern, the passenger cars 52 ft. 
long, seating 56 persons, and the parcels wagons 40 ft. long. Each 
cat has two 150-н.р. me tors on one bogie.” 

In a recent editorial note in the American Railway and Engineer- 
ing Review, some American electric railway work is referred to aa 
follows:—'' Railway men who have given any study to the subject 
of electrically equipping existing branch lines of steam roads well 
understand tbat more or less wild speculation i8 continually being 
written concerning future prospects in this direction. Many men 
who have a good general knowledge of electricity and its applica- 
tions allow their prophetic instincts to carry anticipationa beyond 
the practical limitations in this field of electrical work, for the 
question of the adaptability of electric transmission and the installa- 
tion of electric motors to handle the traffic of a given situation is 
subordinate to the character of the service required and other 
features of the traffic conditions. Just a word with reference to 
the experience with eome of the steam lines which have been elec- 
trified within a few years back will serve to illustrate the control 
which these principles have over the matter. About the first steam 
road to be electrically equipped was the Nantasket Beach branch 
uf the New York, New Haven and Hartford Railroad, which was 
converted cver to the trolley system in 1895. The fares were 
reduced, and as a result of a more frequent service there was at tirst 
a large increase in business, but more recently the traffic has fallen 
off, and it is now stated cfficially that tbis branch of the road is 
unprofitable. The line of thia same road between Hartford and 
New Britain, equipped with a third rail at a later date, has yielded 
better results, and electric operation in this саве is generally sup- 
posed to be satisfactory to the railroad company. About two years 
ago this same road equipped a £0-mile branch, from Providence to 
Fall River, with overhead trolley, reducing the fare from 50 to 20 
renta, and increasing very much the frequency of the service. There 
has been a large increase of traffic, and the financial outcome of the 
undertaking seems promising of success. An experiment of the 


Pennsylvania Railroad in equipping a branch of its road between 
East Burlington and Mount Holley, N.J., a distance of seven miles, 
with the trolley, has not resulted successfully, as there has not been 
traffic enough to pay. Thus far, therefore, the electrical operation 
of steam roads converted over for the purpose has not been an 
unqualified success.” 


France,—The work of converting the tramways at 
Dunkirk to electric traction is proceeding apace. It is expected 
that one line will be rcady for traffic in June next. 


Glasgow.—At the meeting of the Cathcart District 
Railway Co., held in Glasgow on Monday, the decrease in the com- 
pany's revenue, consequent on the competition from electric tramways 
was referred to. The speaker said that the Corporation were taking 
away revenue created by the company after the very uphill work of 
the latter in opening up the district served. 


Greece.—Consul Wood, in his report on the trade and 
commerce of tbe Morea and the Provinces of Aearnania and A“tolia 
for the year 1902, states that during the year under review electric 
trams have been established in Patras, running along some of the 
principal streets. He remarks that they have proved a great b: on 
to the townspeople, especially during the summer months when the 
heat is great. 


Liverpool.—The Tramways Committee has decided to 
recommend the Cour.cil to apply to the B. of T. for sanction to 
borrow £18,000 for the reconstruction of tramways and a car shed 
in the district of Litherland. 


London.—IsLincton.—The B.C. on Friday sanctioned 
the length of tramway in Archway Road within the boundary 
being constructed with a view to overhead electrical traction. 
The line is authorised by the London County Tramways Act, 1900. 


Manchester.—On Saturday last, shortly before noon, a 
guard wire protecting the overhead equipment at the corner of 
Stretford Road and Oxford Street gave way and fell upon the 
trolley wire, causing a fusion of part of the wire, and cutting 
off the current in that particular area. Information was at 
once sent to headquarters, and workmen were despatched, who 
were not long in repairing the mischief. There was a serious 
dislocation of the trattic; the two streets affected being blocked 
with cars for more than a mile. Oars travelling from town to 
Brooks's Bar were diverted along another route. 


New York City.—On April 1st the Interborough Rapid 
Transit Co. took over the management of the Manhattan Elevated 
Railway. The same company will operate the subways now in 
course of construction in New York City, and will thus control the 
most important transportation systems in Greater New York. It is 
to be expected, says our New York namesake, that the co-ordina- 
tion of tbe two systems—the elevated and the snbway —will bring 
about decided improvements in the transit facilities of the city. 
The two systems will certainly work together better for the same 
end than if their interests conflicted. 


Southampton.— The Corporation Electricity Committee 
has fixed the price of current to the tramwaye at 24d. per unit. 


Southport.— There is а loss of about £1,200 on the 
tramways system this year. The receipts have been £16,400, and 
payments £17,600. Working expenses have swallowed up £11,200. 
There is an apparent profit of £5,200, but £6,400 has to be paid 
away in intereat and sinking fund. 


Spen Valley.—The B. E. T. Co.s Spen Valley tramway 
syttem was inspected on Ег яу last by Major Druitt, of 
the Board of Trade. The length of the track, which is about three 
miles, extends from the Batley boundary to Cleckheaton, passing 
through Heckmondwike and Liversedge. Major Druitt gave the 
company temporary permission to run the cars until official sanc- 
tion is given by the Board of Trade. With the exception of a short 
stretch of road between Dewsbury and Heckmondwike, which is 


in the Batley borough, there is now a through line from Cleckheaton 


to Thornhill, about six miles in length. The Board cf Trade bas 
been approached with respect to this piece of road, and it is stated 
tbat arrangements have been come to whereby the B. E. T. Co. will 
at an early date be able to connect the Dewsbury and Bpen Valley 
sections. Both the Batley Corporation and the company are to 
construct a track on the road in questien, and each grant the other 
running powers. 

Progress is being made by the Batley Corporation with their 
tramways. Cables aod feeders are now being laid, and a start has 
been made with the overhead equipment. 


Wolves hampton.—Another meeting of the Corporation 
Tramways Committee was beld on Friday last week for the purpose 
of further considering Mr. C. E. C. Shawfield’s report, and deciding 
as to what course to adc pt with respect to tbe Lorain surface con- 
tact system. The meeting, as usual, was held with closed doors, 
and in the absence of any official communication being made to the 
press, the greatest difficulty was experienced in obtaining informa- 
tion. Tho meeting lasted over two hours, and from what has 
leaked out, it is evident that the members are acutely divided. A 
letter was submitted from Mr. Wetmore, the representative of the 
Lorain Co., in which he stated that he did not agree with some of 
the conclusions of the electrical engineer and of the borough sur- 
veyor (Mr. Green), respecting the conditions of the contact boxes 
and the track. He claimed that at least 4,000 of the boxes were 
not defective, and he made several overtures to the Committee with 
a view to mectiug the wishes of the members. On Mr. Shawfield 
and Mr. Green being appealed to, however, both strictly adhered 
to the statements contained in their respective reports. The sup- 
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porters of the Lorain system state that the Committee then 
resolved, by six votes to four, to recommend the Council to take 
over the 11 miles of Lorain track already constructed on condition 
that the Lorain Co. make certain alterations and improvements, 
which, it is believed, they are willing to do. These include, 
amongst other things, new and more durable tops to the contact 
boxes. If, however, the Lorain Co. should not agree to these 
changes, which are to be carried out to the satisfaction of Mr. Shaw- 
field, then the Committee recommend that the whole question be 
referred to arbitration. According, however, to one of the members 
of the Committee who is opposed to taking over the track, the 
Committee were divided as follows:—Five were in favour of the 
recommendation, three against, and two (including the Mayor) pre- 
ferred to remain neutral. One of the Committee has hitherto been 
a strong advocate for the Lorain system. The Mayor pointed out 
that at such a critical stage in these negotiations it was essential 
that expert advice should be obtained, and he reminded the Com- 
mittee that when at the starting of the Lorain system expert 
opinion was suggested, Alderman Mander (chairman of the Com- 
mittee) then remarked that the proper time to get such counsel was 
not at the commencement of the system, but after the trams bad 
been running for some time. This, therefore, in the view of his 
Worship was an opportune moment to eecure additional advice 
before making any recommendation to the Council. Subsequently 
a resolution was submitted that fhe opinion of an expert should be 
obtained, and that the report of the electrical engineer should be 
placed in his hands. This was seconded and put to the meeting, 
but on a division it was lost by one vote. It has been already 
pointed out that though the Tramways Committee claim a profit of 
over £3,000 on the nine months’ working, no allowance whatever 
has been made for a reserve fund, nor for depreciation. Nor bas 
anything been set aside for the interest on the capital which was 
expended on the purchase of the old tram route, nor for legal 
charges. This interest amounts, it is understood, to about £1,600. 
Again, against the profite, there must be placed the losson the horse 
traction section of the lines, which is over £5,000. These two items 
together make nearly £5,000, which entirely sweeps away the profit. 
What the more intelligent of the public feel in regard to the whole 
question is this, that there is no likelihood of any profit in the 
future, and that if the system is continued, a rate-in-aid may be 
wanted to meet any deficiency, and this is a phase of the situation 
that was mooted at the Committee meeting on Friday. The present 
position of affairs is this, that the Council will, at a special meeting 
on Monday next, be asked to confirm the recommendation of the 
Tramways Committee, and take over the 11 miles of track already 
constructed ; but it by no means follows that if this were carried the 
remaining lengths for which Parliamentary powers have been 
obtained would be equipped with the Lorain system. Indeed, it is 
now hinted that even if that system is continued in the centre of 
the town, the lines to the outlying districts may be equipped with 
the overhead trolley. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—It is reported that Mr. 
Root, U.S. Secretary for War, has granted permission to the 
Pacific Commercial Cable Co. to land its cable in the military 
reserve near Fort San Antonio, Abad, in the Philippines, and to 
erect a cable station there. 


Official Vocabulary of Code Words.—From the time 
the Vocabulary was referred to in the International Convention 
Revision, 1896, a struggle has been carried on as to whether the 
use of the Vocabulary of Code Words should be compulsory or 
not, the result being so fara victory for those objecting to its 
adoption. Chambers of Commerce in all parts of the world, acting 
on behalf of the commercial community, have united in condemn- 
ing the Vocabulary, with the result that the Postmaster-General 
has officially informed the Birmingham Chamber of Commerce that 
instructions have been issued to the delegates of the forthcoming 
Conference to object to its compulsory adoption. Those interested 
in codes, as far as expression has been given, are divided in their 
opinion as to the value of an official code, and the cable companies 
are in the same doubtful condition. It appears to us, however, 
that the whole question hinges upon the universal acceptance and 
proper observance by the telegraph administrations of a method of 
some kind. The issue of a Vocabulary would meet the case, but 
there appears to be no necessity for the dislocation of business 
which would be caused to merchants by its adoption being made 
compulsory, as they would have to alter and practically recompile 
intricate codes now in use. A little thought would probably have 
prevented the suggestion of such a method which, we believe, was 
made to overcome the use of improper words permitted in various 
countries and probably by various cable companies. Therefore, 
the question at issue appears to be a simple one: What method is 
there which will be equally fair to the merchant and telegraph 
company? And if it is brought into force by the latter will it be 
observed in all parts of the world by the telegraph companies ? 
We very much doubt if the keen rivalry will permit of any settle- 
ment; but we suggest, failing a better method, that the charge for 
telegrams be fixed at per letter, figure or sign or any combination 
thereof." We throw out this suggestion, not as a " cast-iron ” one, 
but with the object of inviting discussion, and in such & manner 
arriving at a solution within a reasonable time and to eliminate 
the present friction. If this scheme were decided upon and a 
merchant made up and presented for transmission unpronounceable 


words, he would understand that his telegram rau a greater risk of 
mutilation (as it would not be repeated) than that of one who had 
been wise enough to give the telegraph company reasonable chances by 
presenting pronouncesble words, and the former would have no 
cause for complaint by reason of neglect of ordinary precautions 
which he would take in any business transaction. On the other 
hand, if pronounceable words were tendered the sender might 
reasonably look for correct delivery. The present method of 
charging for telegrams, by reason of its intricacy, does not commend 
itself as а final settlement of the question if uniformity is to be 
looked for. The rules for charging adopted generally are as 
follows: viz., code words, 10 letters = 1 word; code words over 10 
letters = 2 words, and so on. Ordinary words, if not in code or 
cypher messages, 15 letters = 1 word; cypher, 5 letters or figures 
= 1 word. Landlines give a rate per message. Some charge for 
the address and some do not, in fact, the Vocabulary, much con- 
demned as it is at present, may after all prove a blessing in disguise 
inasmuch as its proposed issue may have the effect of bringing 
about uniformity. 


The Sark Cable.—The Island of Sark has now been 
connected by cable with the other Channel Islands. 


Telegraphic Interruptions and Repairs :— | 


CABLES, INTERRUPTED, 
Latakia-Cyprus .. ga is - ө» . June 90, 1809 .. as 
Trinidad-Demerara No. 1 ees ee eo 
Dominica-Martinique .. ee oe ee 
Bt. Lucia-Martinique .. es ee ee ee 
Guadeloupe-Martinique i ee ws .. Мау 9, 1902 


Martinique-Puerto Plata ә э» Ps July 10,1902 . ae 
Guantanamo-Mole St. Nicholas  .. >» Aug. 4, 1902 s 
Cayenne-Pinheiro ө - ож as „ Aug. 18, 1902 .. <a 
St. Lucia-St. Vincent. А ее ee ee ee Sept. 19, 1902 ee ee 
Reissa-Issa ee ee ee es ee Oct. 22, 1902 эө 


Reissa-Yemani .. аа is >s е 
Paramaribo-Cayenne ee ee ee ee 
Jamaica-Colon .. ee sis os eo 
New York-Hait 25 oe 
Bt. Jacques-Haiphong .. өгө 
Malta-Bonc as А 


.. Feb. 27, 1903 .. e 
„ March 12, 1908 .. T 
.. April 18, 1903 .. d 
еа es „„ April 17,1908 .. m 
«а vs .. April 25, 1908 .. April 27 


Wireless Telegraphy.—In his speech at the Institution 
of Mechanical Engineers’ dinner on 23rd ult., Lord Selborne in 
referring to the British disaster in Somaliland, said that this war 
was the first occasion on which there had been an organised attempt 
to utilise Mr. Marconi’s invention in warfare, and it bad not 
succeeded. It showed either that those who were charged with 
using the apparatus were not sufficiently skilled, which be thorght 
was Dot probable, or that under the conditions of the country new 
conditions were developed which disturbed all previous calculations, 
and made the apparatus useless. Doub:less that would be overcome 
in the future, and the invention would be utilised. He could only 
tay that at sea the use of wireless telegraphy had reached a point 
at which any ship which was unprovided with it considered that it 
had a first class grievance. It was of the utmost possible con- 
venience, and the certainty of its use never varied. He spoke, of 
course, of a reasonable radius of action and of times of peace. How 
far it could be utilised in times of war when both combatants were 

ossessed of the same instruments experience only could decide. 

e great development of wirelesa telegraphy in the Navy was only 
a fresh demonstration of the fact that every application of science 
to marine warfare enlarged the field of the engineer." 

This speech drew a letter from the Marconi Co. to the Times, say- 
ing that the company had not supplied any apparatus for use in 
Somaliland, though Marconi apparatus migbt have been tried there 
without the company's recommendation as to its suitability for 
working overland under conditions likely to obtain in such a 
country. Apparatus suitable for working on ships at sea із not 
necessarily suitable for overland work, nor is apparatus suitable for 
working overland in a certain country necessarily suitable for 
working over similar distances in other countries. The conditions 
under which the apparatus is required to work have to be studied 
specially in each case. If apparatus supplied, for example, to the 
Navy, is used inland, success is not merely not guaranteed, but 
improbable. . Probably in Somaliland atmospheric dis- 
turbances are frequent and would prove a source of interruption 
unless special devices were adopted in connection with the appa- 
ratus. In the Congo Free State, where electrical storms are 
very frequent, our apparatus has been working successfully over- 
land for some time past, but the apparatus has been specially 
designed for the purpose." 

The St. James's Gazette says that within a few days the first con- 
signment of Braun portable wireless telegraph carriages will be 
shipped from Berlin to Washington, to be employed bv the United 
States signal corps for the Army. Six of the carriages will be sent and 
placed in operation at the military forts near WaslLington, and will 
be employed in mancuvres. The wagons will be especially 
adapted for use in the mountainous western regions of the United 
States. This will be the first attempt in the United Btates Army 
to employ wireless telography on a practical basis. It is not unlikely 
that as many as 15 such carriages will be sent to the United States 
and used by the signal corps. Several will be shipped likewise to 
the Philippines for active service. Two carte are used, one con- 
taining the wireless telegraphic apparatus and the rear carriage the 
benzine motor. It is proposed to carry wireless messages a dis- 
tance of 100 kilometres, or from 60 to 80 miles. 

Experiments with the Braun-Siemens system operating between 
running trains were made over a section of the Berlin— Zossen 
military railway on April 24th. 

It is stated by Mr. Arnold Foster that the present average expen- 
diture upon wireless telegraphy in the British Navy is about 
£20,000 per annum. | i 

(Continued on page 745.) 


Vol. 52, Мо. 1,327, May 1, 1903.] 


THE ELECTRICAL REVIEW. 


741 


THE NEW ABERDEEN ELECTRICITY 
WORKS. 


ABERDEEN, well known as ** The Granite City," isthe fourth 
in point of size in Scotland, having a populaticn of 153,000 
inhabitants, and an area of 6,700 acres. Aberdeen has been 
a royal burgh from the twelfth century, and has always been 
a centre of learning in the North of Scotland, its University 
dating back to Bishop Elphinstone's time in the fifteenth 
century. It was a commercial centre long before Edinburgh 
nad acquired the precedence of a capital, and while Glasgow 
was yet an insignificant dependency on its bishop. It is 


known principally in connection with its grey granite, . 


which is extensively exported, but as a fishing centre it is 
second only in the United Kingdom to Grimsby. As regards 
other industries, Aberdeen is not really affected by dul- 
ness in any particular trade. It is the headquarters of 
one of the largest paper-making works in Great Britain— 
viz., that of Messrs. Alexander Pirie & Son, Ltd. It has a 
monopoly in the manufacture of horn combs, and has 
also extensive manufactures in linen, cotton, woollens and 
tweeds. Aberdeen is a convenient centre for tourists 
going to the Highlands and Deeside, and in the latter 
district, 50 miles from Aberdeen, is situated Balmoral 


m o" 


laid out the first works in Cotton Street, adjoining the gas. 
works, from which supply was started on February 27th, 
1894. In August, 1898, Mr. Ruthven Murray was appointed 


Front VIEW оғ WORKS. 


city electrical engineer, and took charge of the works till 
February, 1895, when he resigned to go to the Worcester Cor- 
poration. He was succeeded by his assistant, Mr. Blackman, 
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GENERAL VIEW or ENGINE Коом. 


Castle. Тһе city has a great historic and legendary interest, 
possessing one of the oldest cathedrals jn the country ; 
among other places of interest in the city may be mentioned 
the Brig o' Balgownie, a one-arch Bridge spanning the 
River Don, and said to be built by Robert the Bruce. 

The Aberdeen Town Council obtained a provisional order 
for electric lighting in the year 1890; Prof. Kennedy was 
appointed consulting engineer in,the.first- instance, and he 


who was city electrical engineer from March, 1895, to June, 
1898. Much of the ultimate success of the undertaking is 
the result of the good pioneer work done by these two 
engineers. 

Mr. J. Alex. Bell was appointed city electrical engineer in 
July, 1898. In that year the area of supply was largely 
increased, mains being laid to the west end of the city and 
also along the quays of the harbour. The Harbour Board 
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became а consumer with the erection of about 60 arc 
lamps, taking power also for the working of the cranes, 
bridges, &c. On August 25th, 1898, the Corporation 


INTERIOR OF BOILER HOUSE. 


acquired the tramways from a private company, and on 
September 21st, 1898, the burgh surveyor and the electrical 
engineer were instructed to report on the electrical equip- 
ment of the Woodside route, This ronte was in operation 
by December, 1899, and it was not until 1902 that it was 
decided to equip the remainder of the horse tramways, which 
were all finished by June 1st of that year. 

In December, 1899, Mr. Bell reported to the Gas and 
Electric Lighting Committee on the necessity of taking 
ateps to acquire 
ground for a new 
generating station, 
as the site of the 
Cotton Street works 
was inadequate for 
extensions. Three 
new sites were sug- 
gested; after a 
lengthy considera- 
tion, the Council, 
on April 2nd, 1900, 
approved of the 
recommendation of 
the engineer that 
the Dee Village aite 
be selected. It was 
not until December, 
1900, that the plans 
were passed for the 
new works, and while 
operations had been 
going on in the way 
of clearing the site 
prior to that date, the 
contracts for the 
buildings were not 
finally let until April, 
1901, although the 
necessary generating 
plant had been pre- 
viously ordered. 

It is interesting to 
note that Aberdeen 
is one of the few 
towns still remaining with a combined Gas and Electric 
Lighting Committee. While there has always been a 
friendly rivalry between the two  departmente, which 


has stimulated them both, it is to be noted that on the 
engineer reporting on the necessity, to bis mind, of appoint- 
ing some architect to supervise the stone and lime on 
of the work, gas 
department supplied 
this want in the 
person of the as- 
sistant gas engineer. 
Mr. Milne, it being 
rather a boast of the 
members of the Com- 
mittee that the whole 
of the works were 
carried out by the 
officials of one com- 
mittee, without call- 
ing in either the 
city architect or the 
burgh surveyor. 

The long delay in 
passing the plans 
necessitated the 
erection of a tem- 
porary wooden engine 
room and boiler 
house, — а 
temporary chimney ; 
supply was started 
with these expediente 
on November 2nd, 
1901. 

The new works 
consist essentially of 
an engine room, 
boiler house, pump room, economiser house, and battery 
room, with test rooms and offices over, the whole of which 
buildings are constructed of granite. 

The whole of the concrete foundations for the engines, 
boilers, and engine-room sub-floors, the erection of tbe 
switchboard, &c., were carried ont by the Town Council's 
own employés. The iron work was done by Messrs. W. 
McKinnon & Co., and James Abernethy & Co., and the 
mason work by Mr. Leslie Smith, all of Aberdeen. - 


View or Ехахв Room, Looxma East. 


The engine room, as at present constructed, is 126 ft. 
long x 62 ft. broad. It is lighted from the roof, and bas 
also six large windows facing Millburn Street, and 12 small 
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windows at the crane level above the boiler house roof. 
The whole of the walls are tiled, as also is the floor ; the 


Back or Borirzns. 


east end of the engine room is at present closed by a 
temporary wooden gable to allow for extensions. 


Freep PUMPS. 


The generating sets are disposed in one’ line down the 
centre of the engine room; the switchboard is erected on 
а raised platform on the south side, 
and the condensing plant on the north 
side of the engine room, on a sub-floor, 
access to the latter being obtained by 
staircases from the main engine room 
floor. А 20-ton electrically-driven travel- 
ling crane, built by Messrs. J. Carrick 
and Sons, spans the engine room, the 
runway8 being supported on columns 
and girders independent of either of the 
engine room walls. The vacant space at 
the east end of the engine room, where 
engine foundations will eventually be 
placed, is at present used as a fitters’ and 
machine shop. 

The generating sete already installed 
comprise two Willans-Mavor & Coulson 
seta, of 200-Kw. capacity each; опе 
Willans-Johnson-Lundell 420-Kw. set; 
one Willans- Westinghouse 420-Kw. set, 
and one Willans-Bruce Peebles set of 
200-Kw. capacity, the latter having 
а removed from the old Cotton Street 

or 

These machines are compound wound, 
and are fitted with throw-over switches, 
to put in the compound winding when connected to the 
traction board; on the lighting circuits they are run as 
&hunt machines. One Mavor & Coulson 60-Kw. balancing 


set, and a Mavor & Coulson boosting set for charging the 
batteries, consisting of one 110-H. . 440-volt motor, coupled 
direct to two 42-K W. dynamos, are also installed. 

A separate condenser with air and circulating pump is 
provided for each pair of engines. The air-pumps, which 
are of the Edwards type, and the circulating pumps are 
direct driven by electric motors. The condensing plant was 
supplied by Messrs, Alley & MacLellan, of Glasgow. 

The switchboard is erected on a raised gallery, consisting 
of cast-iron columns and girders, supporting a glass floor. 
There is a Westinghouse traction board, capable of 
dealing with the present wante of the city, and consisting 
of six generator panels, eight feeder panels, one load panel, 
and one Board of Trade panel. The lighting switchboard 
consists of teak panels, with the necessary instrumente 
mounted on them for dealing with four dynamos, four 
circuits and the batteries. This is the temporary board 
which was used in the wooden engine room; it was 
removed practically in one piece to facilitate the work of 
completion. 

Besides having steps Jeading down to the engine room, 
the switchboard gallery connecte directly with the gallery 
running along the whole of the west side of the engine room, 


ECONOMISER AND Byz-Pass FLUE. 


which gives access to the shift engineer’s office and the main 
offices, and also leads into the boiler house. 


STORAGE BATTERY. 


The cables are brought up to the switchboard from the 
cable subway, which enters the works on the south side o 
the engine room. | 
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The boiler house, which is in three bays, is 126 ft. long x 
83 ft. wide, and is constructed so as to allow of two lines of 
boilers, one on each side of the central firing platform. In 
tbe centre bay will be situated the bunkers, to be fed by a 


gallons of water per hour. Below the pump room floor is s. 
concrete tank, capable of holding over 100 tons of water, 
and the pumps can lift from either this tank or the hot. 
well, which is situated in the yard. This pump room will 


SECTIONAL ELEVATION OF WORKS. 


coal conveyor. There is a sub-floor below the firing plat- 
form to which the ash shoots from the boilers are led, and in 
which the feed, economiser, and hot-well pipe ranges are 
situated. It is proposed to have an ash conveyor to deal 
with the ashes on this level. "The main flue is adjoining the 
division wall between the engine room and the boiler house, 
and measures 7 ft. 44 in. x 11ft. 3 in. This flue leads to 
the economiser house, and provision is made for a similar 
flue to lead from the other range of boilers, when erected on 
the north side of the boiler house. At present there are 
erected six Babcock & Wilcox water-tube boilers, fitted 
with superheaters and chain grate stokers, each boiler being 
capable of evaporating 15,000 lbs. of water per hour. 

The main steam range is erected in the boiler -house, 
branch pipes being taken to the various engines in the 
engine room. Provision has been made to feed each 
700-H. P. set individually from a boiler of corresponding size, 
or to take supply from the main range. The steam and 
exhaust piping was carried out by Messrs Babcock and 
Wilcox. 

At present a temporary blacksmiths’ shop and a carpenters’ 


INTERIOR OF CABLE SuBway. 


shop are erected on a space to be occupied by boilers at some 
future time. 

The pump room is a glazed brick house at the end of the 
battery of six boilers, and contains at present two of Messrs. 
G. and J. Weir's feed pumps, capable of pumping 4,000 


occupy the centre of the boiler house, when the latter is ex- 
tended to ite full capacity. 

The economiser house measures 49 ft. x 35 ft., and is 
situated between the chimney and the west end of the boiler 
house; it contains two batteries of economisers of 180 tubes 
each, supplied by Messrs. E. Green & Son, Ltd., with a bye- 
pass flue between them. Above this economiser house is fitted 
a cast-iron tank for the circulating water for condensers, which 
is capable of holding 55,000 gallons. The circulating water 
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ENTRANCE TO CABLE SUBWAY. 


is to be obtained from the River Dee, which is situated 
350 yds. from the. works, Through the works grounds 
there is a concrete culvert 6 ft. high and 6 ft. 6 in. wide, 
which encloses a burn running through the works and 

acts as a storm water culvert for the town. This runs down 
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concrete and the brick lining. It was designed to carry 


to the River Dee. After making observations for 11 months 
on the quantity of water passing down this burn, and in 
view of some being used at the Bleachfields, above the 


cables suitable for 10,000 н.р. low-pressure supply, but it 
is capable of extensions to 15,000 н.р. The subway was built 
by Mr. P. Tawse, of Aberdeen. 


works, it was not thought expedient to use this water for 
condensing purposes. It was, therefore, 
decided to carry an 18-in. pipe in the 
burn down to the pump chamber at the 
River Dee, where an electric motor-driven ` 
centrifugal pump will lift water to the i 
works, either direct to the condensers or  : 
to the water-tank above the economiser 
house, 

The chimney is 210 ft. high x 14 ft. 
inside diameter for its entire height, and 
was erected by Messrs. Gall & Walker, 
of Aberdeen. Up the centre of the 
chimney is placed a 24-in. cast-iron 
exhaust pipe, which is used for exhaust 
steam when non-condensing. The size 
and design of the chimney were the 
cause of a good deal of discussion in the 
Town Council, it being originally intended 
to erect an octagonal chimney of the same 
capacity as that at present installed, with 
Ruabon bricks and buff panels. It was 
decided to spend so much on the 
elaboration of the buildings to preserve 
the amenities of the district that it was 
thought by many that for an additional 
£500 the chimney should be made as 
ornamental as possible. This proposal 
was, however, defeated, and while the 
works possesses a chimney which is quite 
suitable for all its requirements, a great 
number of the Town Council now regret 
that they did not make it a little more ornamental. 

The battery room is 98 ft. long x 441 ft. wide, and at 
present contains two E.P.S. batteries, capable of giving a 
discharge of 2,200 amperes at 220 volts. A light hand- 
driven crane is erected over each battery for handling the 
_ cells, and there is a jib crane outside the two large doors to 
unload material from lorries outside. Two large enamelled 
sinks are provided for cleaning purposes. Underneath the 
battery room is a workshop used in connection with the 
mains and services department. 

The offices are all on the first floor above the battery 
room, with the exception of the weigh-house and time- 
checking department, which are situated on the ground floor 
of the tower at the Millburn Street end of the works. They 
consist of a waiting room, drawing office, general office, 
. Chief clerk's office, chief engineer’s office, shift engineer's 
office, station engineer's office, mains superintemdent's office 
and test room, with the necessary lavatory accommodation. 
At the north end of the block is a large room, which was 
intended for a lamp store and motor testing department only, 
access being gained to this either from the office passage, or 
from the yard, by means of a staircase. As the Council had 
not at that time decided whether the car repair sheds should 
occupy the space which was left in front of the ground for 
the purpose, it was necessary to erect temporary stores for 
the whole of the works in this room, besides using it as a 
motor-testing department. 

The cable subway, which extends from the works wid 
Crown Street to a point 180 ft. from Union Street, the 
main street of the city, is 2,480 ft. long, and its average 
dimensions are 7 ft. 6 in. high x 4 ft. 6 in. broad. It is 
fitted with cast-iron racks at intervals of 6 ft. Into these 
racks pins are screwed, which carry insulators to hold the 
cables. At present the subway contains 18 feeder and test 
cables for tramways, and 15 for lighting. All the cables at 
present erected in this subway are merely insulated with 
duplex braiding, and taped ; if required, bare copper strip 
can be used with perfect safety. It is electrically lighted 
throughout, and at the cable chamber in the end is fitted 
an electrically-driven fan, which is controlled from the 
works, and is run for an hour or two daily to draw in warm 
air out of the engine room and keep everything dry. 
This cable subway was built over the main sewer, and 
at the same time as the Burgh Surveyor's Department were 
constructing the latter down Crown Street. It is constructed 
of concrete, and has a bitumen sheeting course between the 
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PLAN or DEE ViLLAGE WORKS. 


In conclusion, our acknowledgments are due to Mr. J. Alex. 
Bell, the city electrical engineer, for his kind help in the 
preparation of this article. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 740.) 

Pacific Cable.—On April 27th there was an animated 
discussion in the Canadian Senate on the subject of the Pacific 
cable. The Times correspondent at Ottawa says that Sir M. Bowell 
initiated the debate, and warmly approved Sir Wilfrid Laurier's 
efforts to induce the Australian Commonwealth not to grant further 
privileges to the Eastern Extension Co. He said that the manage- 
ment of the Pacific Cable seemed to be lacking in business energy. 
They should appoint agents to secure business in every part of 
Australia, Mr. Scott, replying for the Government, said that 
those who had followed the efforts made to strangle or paralyse the 
project must have felt their patriotism and desire for the Imperial 
connection somewhat chilled. The Dominion had endorsed the 
enterprise from Imperial motives alone. Had Canada known the 
difficulties which would be thrown in her way during these six 
years, it was doubtful whether she would have gone into manage- 
ment with the mother country and the Colonies. He expressed 
profound regret that New South Wales should have deliberately 
broken her share of the contract. The Canadian Government had 
recently strongly protested against the proposed 10 years’ agree- 
ment between the Commonwealth and the Eastern Extension Co., 
by which the latter practically secured a monopoly of cable busi- 
nes& There the matter rested for the present, except that the 
рор for a limited free press service had been rejected by the 

ommon wealth, on the absurd ground that it could not see that any 
object would be gained. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Basingstoke, — May 8th. The Corporation invites 
tenders for a 21 yéars'lease of the electric lighting order. See 
* Official Notices” April 24th. 

Belgium.—May 29th. Tenders are being invited until 
May 29th by the municipal authorities of Charleroi for the electric 
lighting of the town. "Tenders are to be sent to l'Hotel de Ville, 
Charleroi, whence particulars may be obtained. 

Brighton.—June 8th. The Council wants tenders for 
5,400 Kw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboards, 
instrumenta, &c. at North Road power station. See Official 
Notices” April 17th. 

Cairo (Egypt).—May 12th. The Egyptian Govern- 
ment is inviting tenders for an installation for the transmission of 

wer for public and private purposes at Ghisa and Jhesira. See 
fhis column for April 3rd. 
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Coventry.— May 6th. Two 8 ft. 6 in. 
Lancashire boilers. See Official Notices April 24th. 


Edinburgh.—May 4th. Electricity meters (12 months’ 
supply). See Official Notices April 17th. 


Felixstowe.—May 16th. Calles, arc lamps and poles, for 
tbe U.D.C. See “ Official Notices” to-day. 


Glasgow.—May 4th. Cables, meters, carbons, &c., for 
the electrical department. See Official Notices April 10th. 


Glasgow.—May 5th. Carbons, rubber cables, &c., for 
the electricity department. See ' Official Notices " April 17th. 


Govan.—May sth. Stores for the electricity depart- 
ment. See “ Official Notices " to-day. 


Govan.— May 18th. Steam dynamor, boilers, super- 
heaters, stokers, economiser, cooling tower and condensing plant, 
pipiug and electric crane. See Oflicial Notices to-day. 

Hornsey.— May 11tb. Joint boxes for Ње U. D.. 
electricity works. See our Official Notices to-day. 


Hungary.—May 31st. Tenders are invited by the 
municipal authorities of Veszprem for the lighting of the town 
either by gas or electricity. 


Islington.—May 27th. Alternating current trans- 
formers. See Official Notices April 24th. 


Johannesburg.—.une 8th. Rails, points and crossings, 
tie-bars, &c., for the electric tramways. See Official Notices 
to-day. 

Kettering.— May Ist. Boilers, engines, dynamos, bat- 
tery, switchboard, lamps, mains, &c., for electric lighting installa- 
tion. See Official Notices“ April 3rd. 


Leyton.—May 13th. Low-tension 
" Official Notices" April 24th. 


London.—May 4th. Electric wiring at the Bow Road 
Infirmary for the City of London Union. See “ Official Notices” 
April 24th. 

Rangoon.—July let. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per eet. 

Sheffield —May 2nd. Piping and high-tension switch- 
board for the Neepsend new power station. See Official Notices“ 
April 17th. | 

Steckport.—May 13th. Steel structural work for the 
Millgate electricity station. See Official Nc‘ ices” April 24th. 


Sunderland.—May 4th. Electric tr: mway stores. 
" Official Notices " April 24th. 


Willesden.— May 12th. Arc lamp carbons for the elec- 
tricity department. See “ Official Notices " to-day. 
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Batley.—The Traction Committee of the T.C. has se- 
cepted the tender of the British Westinghouse Co. for the supply 
of eight tramcars. 


Blackpool.—The T.C. has accepted the tender of Messrs. 
Mather & Platt for the supply of engines and dynamo in connection 
ЫЯ the utilisation of the waste heat at the refuse destructor 
works. 


Bristol. — The Corporation Electricity Committee on 
Friday accepted the following tenders : — Меғвгв. Wilkins & Sona, 
for sub-stations; Brush Electrical Engineering Co., for motors for 
the Avondale Works; Messrs. Askham Bros. & Wilson, for coal cun- 
veying plant; British Westinghoute for pipe work and mains; 
Mesers. McDowall, Stevens & Co., for arc lamp standards. 


Cleckheaton.— The U.D.C. has accepted the tender of 
Mesars. W. T. Glover & Co., for the supply and fixing of tracticn 
and pilot cables. 


Finchley.—The U.D.C. has given the contract for piping 
to Babcock & Wilcox at £3,450; that for the switchboard work at 
£2,046 going to Messrs. Kelvin & James White, Ltd. 


Hackney.—The E.L. Committee received the following 
. tenderr for condensing plant: — Bertrams, Ltd. (alternative with 
German motor) £2,366 ; Richard sons, Westgarth & Co, Ltd., £2,438; 
Ashton, Frost & Co., Ltd, £2,445; Alley & MacLellan, £2,471; 
Bertram». Ltd , 22.656; Pulsometer Engineering Co., Ltd., £7,681; 
Cole, Marchent & Morley, Ltd., £2,758. Acting upon the advice of 
the consulting engineer, the Committee has decid: а in favour of the 
tender of Messrs. Ricbardsons, Westgarth & Co. 


Lowestoft, — The British Thomson-Houeten Co. have 
sublet the contract for an 825-н P. engine to Willans & Robinson, 
Ltd. This new cet is intended for supplying power to the tram- 
ways. 


Sonthampton.—The T. C. has accepted the tender of 
Messrs. Wm. Griffiths & Co., Ltd., for Jarrah wood blocks for the 


tramway route. 
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Trafford Park.— Messrs. Browett, Lindley & Co., Ltd., 
have secured the order for a 300-kw. combined set for the Trafford 
Power and Light Supply, Ltd. This isthe second order received 
by the firm for this station. The order for the generator has been 
sublet to the Lancashire Dynamo & Motor Co., Ltd. і 


FORTHCOMING EVENTS. 


Friday, May 1st.— At 9 p.m. Royal Institution. Discourse by 
Prof. W. J. Pope, F.R.S., on “ Recent Advances in 
Stereo-Chemistry.” [Annual meeting at 5 p.m.] 


Incorporated Society of Inspectors of Weights and 
Measures. Annual General Meeting at Spring Gar- 
dens, S. W. Paper on The Metric System,” by Mr. 
Alexander Siemens. 

Saturday, May 2nd.—I.E.E. (Students). Visit to the works of the 
Western Electric Co., Woolwich. 


Monday, May 4th.—At 8 p.m. Society of Arts. Mechanical 
Road Vehicles,” by W. Worby Beaumont. (Canter 
Lecture No. II.) 


I. E. E. (Students' Section), 
92, Victoria Street, S. W. Paper to be read: “ Byn- 
chronous Electrical Machinery,” by J. D. Griffin. 

At noon. International Fire Exhibition opens at Earl's 
Court. The Duke of Cambridge performs the cere- 
mony. 

Thursday, May 7th.—At 5 p.m. Royal Institution. Prof. Dewar 
on Hydrogen: Gaseous, Liquid and Solid.” (Lec- 
ture III.) 

At8p.m. Civil and Mechanical Engineers’ Society. “Оп 

. the Choice of Steam Boilers,” by C. E. Stromeyer. 

At 8.30 p.m.  Rontgen Society. Exhibition of various 
new forms of apparatus, including the Cooper-Hewitt 
(mercury vapour)lamp, to be shown by the British 
Westinghouse Co. 

I. E. B. Extra meeting. 1а the event of the discussion on 
Mr. Aitken's paper, Divided Multiple Switchboards," 
being concluded at last night's meeting, the following 
papers will be read and discussed on May 7th:— 
„Applications of Electricity in Engineering and Ship- 
building Works,” by A. D. Williamson; aud “ Electric 
Driving in Machine Shops," by A. B. Chatwood. 


NOTES. 


The Conductivity of Air.—Elster and Geitel (Phy. 
Zeit. 2, pp. 116—119, 1900) first drew attention to the fact that the 
conductivity of & mass of air confined in an airtight chamber 
gradually increases. In a subsequent investigation (Phy. Zeit. 2, 
pp. 560 —563, 1901) they found that tbe air in caves and house 
cellars had an abnormally bigh conductivity. They traced these 
phenomena to the existence of some undetermined radio-activity on 
tbe contining walls. More recently they found that a negatively- 
charged conductor exposed to the air for some time became radio- 
McLennan and Burton describe (Physical Review, March, 
1903, p. 184) some interesting experiments on this subject, in which 
tbey show among other things that the conductivity of air in closed 
vessels depends on the metal forming the sides of the vessel. 
Vessels with sinc, tin and lead sides were tried. The final con- 
ductivity induced in the air by the influence of the sides was fourd 
to be in the order of the atomic weights of the metala—i-., it was 
least with zinc and greatest with lead. Now, it is signiücant that 
all the strongly radio-active metals, such as radium and thorium, 
have very high atomic weights. Toese experiments of McLennan 
and Burton point to the conclusion that all metals may be 
more or less radio-active, and the radio-activity increases with the 
atomic weight. Certain phenomena observed by McLennan 
and Burton appear to indicate that the sidea of the vessel 
also give off an emanation like that given off by thorium and 
radium When fresh air is first shut up in the closed vessel 
its conductivity is high, then it falls gradually to a steady value. 
This is explained upon the by pothesis that a radio- active emanation, 
probably having i`s origin in the earth's surface was introduced into 
the cylinder with the air, the decay of this emanation being the 
cause of the decrease in the conductivity. The subsequent increase 
of tbe conductivity would be due to an emanation given off by the 
walls cf the vessel. This explanation does not appear to be very 
satisfactory. There appears to be no direct evidence of the 
existence of any emanation in this case other than the cathode or 
other rays thrown off by the walls of the vessel and the eartb. 1а 
addition to the radiation from the sides of the vessel, a highly 
penetrative radiation from the earth has been shown to pass through 
the sides of a closed vessel, and influence the conductivity of the 
contained air. When the vessel containing the air was immersed 
in water so as to ecreen Off radiation from external sources, the con- 
ductivity of the air iu the vessel was reduced by 30 to 40 per cent. 
A similar reduction of conductivity was effected by surrounding the 
closed vessel with thick masses of lead. The injuenco of the 


permanent negative charge of the earth must not be forgotten in 
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trying to account for this mysterious radiation from its surface. 
The earth is in the same condition as Elster and Geitel's negatively 
charged wire, and we should expect it to be radio-active for the same 
reason. 


. The Value of Latin in Schools,—Some interesting 
remarks upon the value of Latin as an ingredient of the ordinary 
scholastic course are to be found in the address delivered to the 
Institute of Ohemistry of Great Britain and Ireland by Prof. J. 
Millar Thomson, LL. D., PF. R. S., the retiring President, at the 
twenty-fifth annual general meeting of that body held last month. 
Prof. Thomson, as is probably well known, is the Profeseor of 
Chemistry in King's College, London, and as such he must naturally 
tend to approach the question of teaching Latin rather from the 
pedagogue's standpoint. In one part of his address Prof. Thomson 
was dealing with the examinations which students who desire t» 
possess the qualifications given by the Institute have to undergo; 
and he observed that the preliminary examination into general 
education which is properly insisted on Still gives us a certain 
amount of trouble. Classics are more and more discouraged in 
schools, and thus the inclusion of Latin as a compulsory subject in 
the 5 examination [held by the Institute itself] is often a 
hardship. On this point there has been much deliberation, and will, 
no doubt, be much more. Apparently, from what I have been able 
to gather, and from opinions expressed to me personally, the profes- 
sorial element is for the most part in favour of Latin being made 
optional, or alternative with a modern language, but the prac- 
tising or technical elements appear to favour its retention 
asa compulsory subject." Prof. Thomson is clearly reluctant to give 
up his Latin, but he feels that the example set by the Universities 
in respect of science and engineering students is rather forcing the 
hands of the Institute, and he admits that the question of utility 
has to be considered with the question of general culture. The idea 
that the professors are against, and practical men for, Latin is some- 
what novel,for it is usually assumed, with some cynicism, that 
schoolmasters desire the retention of that language because it is easy 
to teach, or because they have acquired facility in teaching it more 
or less automatically by life-long practice. It must surely be easier 
for, and more satisfactory to, a teacher to teach an exact subject 
than an experimental one, even admitting him to have the energy, 
ability and leisure to keep himself abreast of advances in the 
experimental one. Whatever may be said to the contrary, it must 
require almost exceptional tact and skill on the part of an 
instructor to preserve his pupils' attention and respect when he is 
explaining theories which he himself knows may be proved incorrect 
to-morrow, ot when, he is conducting experiments which really 
demonstrate something different from what is usually attributed to 
them. The experierced adult may readily realise the truth 
of the dictum that the more a teacher knows, tke less he is 
willing to admit that he does know; but this is a habit of 
mind hardly characteristic of healthy, irreverent British schoolboys 
in general. Prof. Thomson makes no suggestion as to why prac- 
tising and technical chemists seem to favour the retention of Latin 
as a compulsory subject of instruction. They do not use the 
language to any appreciable extent in their daily work, and there- 
fore they can only have some vague notion that it has been of 
service to them in some indirect fashion. Modern foreign languages 
are, of course, of immense value to any man of science, especially 
German and French; but it must be admitted that the kind of 
German and French needed by the student of scienoe is very 
different) from that taught in schools, being entirely distinct in 
vocabulary, and occasionally written so hurriedly as to be difficult 
of comprehension, even by a member of the nation concerned. 
Complaints are frequently made about the terrible English employed 
by numerous technical writers in this country, but similar remarks 
will often be found in German journals; and the lot of him who 
has to read through and thoroughly master such articles ina foreign 
tongue is by no means to be envied. 


Lectures.—A lecture on “The Polyphase System of 
Electric Currents for Light and Power,” was delivered in the 
Lecture Theatre of the Royal Dublin Society, on Thursday last 
week, by the Right Rev. Monsignor Molloy, D.D., D. Sc. The 
object in view was to give some idea of the nature of polyphase 
currents, to show how they were used to drive electric motors, and 
to explain the grounds on which the system had been selected for 
the City of Dublin. The new electric installation of Dublin, which 
is now approaching completion at the Pigeon House, is expected to 
be opened in a few months. 

Ata meeting of the Cork Scientific Association on April 24th, 
Mr. J. Comerton, B.A., gave a demonstration of the action of the 
“ Nernst Lamp.” 


The German Bunsen Society.—The German Bunsen 
Society for Applied Physical Ohemistry will this year hold its 
annual meeting in connection with the International Congress of 
Applied Chemistry, which is to take place from June 2nd to the 8th. 
The Bunsen Society will meet on June 4th, and no fewer than 32 
papers, mostly on electro-chemical subjects, have already been 
promised. 


Composition.—At  Ashton-under-Lyne on April 23rd 
Judge Brown, K.C., was asked to approve of a composition prorosed 
by John Phillips Bedson, managing director of the Clayton Eagi- 
neering Electrical Construction Oo., Ltd., of Hyde, by which the 
creditors will be paid in full, with 4 per cent. per annum interest. 
The annulment of Mr. Bedson's bankruptcy was aleo applied for. 
The Official Receiver (Mr. C. J. Dibb) said that if the estate was 
wound up in bankruptcy, it would probably pay only 2s. 6d. in the 
pound. e Judge made the orders asked for. 


Fricker's Patent Maximum Demand Indicator.—A 
maximum demand indicator working on a novel principle is being 
introduced by Messrs. Fricker & Miller, of 82, Victoria Street, 
Westminster, B. W. 'The instrument is a differential thermometer, 
in which a drop of mercury, contained in a glass tube with a bulb 


at either end, is caused to act both as a gas valve and registering 


index of the maximum difference of temperature to which the bulbs 
have been subjected. In setting the instrument, the drop of 
mercury is shaken down into the upper spherical bulb, the tube being 
removable. The tube being replaced, the drop remains in the neck 
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of the tube, which is of small bore. The lower bulb is closely 
embraced by a helical heating resistance wire connected to the 
terminals by two spring blades which tend ‘о tighten it on to the 
glass bulb. The grip of the helix on the bulb can be released by 
means of a wedge key. In operation, the expansion of the gas in 
the lower bulb due to heating causes a definite transference of gas, 
through the drop of mercury acting as a valve, into the 
upper bulb. The amount corresponding to any given current, 
the removal of the thermometer, or breaking of the circuit, 
causes the gases in the lower bulb to cool and contract, the mercury 
drop travelling down the tube, a distance proportional to the total 
volume of gas originally transferred during the heating process. 
A fixed scale, marked in amperes at the side of the tube, indicates 
according to the position of the mercury the maximum current 
passed through the helix. A special feature in the design is that, 
should the helix get burnt out or fractured, the spring terminal 
blades to which it is attached instantly close together and short- 
circuit the instrument, preventing a failure in the service. The 
heating action is gradual, taking some 10 minutes to attain its full 
effect, but on removing the tube the temperature of the two bulbs 
can be equalised by grasping them in the hands for a minute or so. 
The consumer can read the maximum demand at any time before 
the current is switched on, as the mercury returns to the corre- 


sponding position after the current has been switched off. The 


instrument is compact in design, and is protected by з cast-iron 
case. 
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National Physical Laboratory.—The committee have 
recently made two further appointments to the staff of the labora- 
tory. Mr. C. C. Paterson bas been apres to take charge of the 
electro-technical work, including photometry. Mr. Paterson was 
for a time a pupil at the Finsbury Technical College. After a 
works apprenticeship with a London firm and experience as a fitter 
in а Glasgow workshop, be became an assistant in the standardising 
department at Faraday House. For the last nine months he has 
been in the employ of the Maschinen Fabrik Oerlikon, working for 
some time at the three-phase motors and boring plant on the 
Jungfrau railway, and for the last six months in the testing 
department at Ziirich. 


Junior Institution of Engineers.—At last Friday’s 
meeting, the Chairman, Mr. Kenneth Gray, presiding, the paper 
read was The Effect of Design on Methods of Construction, from 
а Contractor’s Point of View,” by Mr. R. W. Newman, A. M. I. C. E., 
Vice- Chairman of the Institution. The subject was dealt with in 
very practical manner, and an animated discussion ensued. 


Radium.—On Friday, April 17th, at New York, the 
American Institute of Electrical Engineers and the American 
Electro-Chemical Society held a joint meeting to hear a paper by 
Mr. William J. Hammer on “ Radium and Other Radio-Active 
Substances and Certain Phosphorescent and Fluorescent Substances. 
The Properties and Applications of Selenium. The Treatment of 
Diseases by Ultra-Violet Rays." 


Electricians in the Navy.—In reply to a question 
asked in the House of Commons by Mr. Kearley, whether men 
holding the rating of plumber or plumber's mate will be permitted 
to change it to electrician provided they possess the necessary 
qualifications, Mr. Arnold-Forster stated that, so long as the direct 
entries of electricians continue sufficient to meet all requirements, 
it ia not intended to permit transfers from other ratings within the 
service. ' 


St, Louis Exposition: The British Commission.— 
The names of the members of the British Royal Commission to look 
after British interests in connection with the Exposition at St. 
Louis next year, are as follows :—His Royal Highness the Prince 
of Wales, president; Viscount Peel, chairman; the Earl of Jersey, 
Earl Howe, Lord Castletown, Lord Inverclyde, Lord Alverstone, 
Lord Avebury, Mr. Horace Plunkett, Vice-President of the Depart- 
ment of Agricultural and Technical Instruction for Ireland; the 
Hon. Charles Napier Lawrence, the Hon. Sir Charles W. Fremantle, 
Bir G. Hayter Chubb, Sir Edward J. Poynter, President of the 
Royal Academy; Bir C. Rivers Wilson, Sir E. Maunde Thompson, 
Director and Principal Librarian of the British Mureum; Sir 
William H. Preece, Sir W. T. Thiselton Dyer, Sir Herbert Jekyll, 
one of the Assistant Secretaries to the Board of Trade; Bir 
Lawrence Alma-Tadema, R.A., Sir C. Purdop Clarke, Director of 
the Victoria and Albert Museum (Art Museum), South Kensington ; 
Bir George T. Livesey, Mr. Henry H. 8. Cunynghame, one of tbe 
Assistant Under-Secretaries of State for the Home Department ; 
Mr. Edwin A. Abbey, R.A., Mr. Charles Vernon Boys, F. R. S., Mr. 
Thomas Brock, R. A., Mr. George Donaldson, Mr. Clement Le Neve 
Foster, F.R.8., Professor of Mining at the Royal School of Mines, 
London; Mr. John C. Hawkshaw, President of the Institution of 
Civil Engineers; Mr. Thomas G. Jackson, R.A.; Mr. W. 
Henry Maw, President of tbe Institution of Mechanical Engi- 
neers; Mr. Francis G. Ogilvie, Director of the Edinburgh 
Museum of Science and Art; Mr. William Q. Orchardson, 
R. A., Mr. Boverton Redwood, F. R. S., of Edinburgh; Mr. Alfred G. 
Salamon, Mr. Joseph W. Swan, F. R. S., Mr. J. J. Harris Teall, 
F. R. S., and Mr. Francis W. Webb. Colonel Charles Moore Watson, 
C. B., C. M. d., is appointed secretary to the Commission. 

The British Government has decided to include a sum of £30,000 
in the estimates for 1903-1904 for the purpose of tbe Exhibition. 
A further amount will be provided when the requirements are 
ascertained. The office of the Commission is at 47, Victoria 
Street, S.W. 


Theory of X-Ray Action on Cancer.— Many 
theories have been advanced as to the action of the X-ray in the 
various conditions for which it has been used. By some the belief 
is held that restitution of the tissues takes place under X-ray 
treatment; that is, cancer tissue becomes transformed or is 
developed into normal tissue. Others, taking for granted that the 
parasitic or bacterial theories of the origin of some of the diseases 
treated by the X-ray have been conclusively proven, believe that 
the X-ray, due to its actinic action, destroys these conditions. 
These theories seem rather far-fetched, however, for, aside from the 
lack of proof of the parasitic or bacterial origin of the diseases 
referred to, it does not seem probable, from observations which 
have becn made by various investigators, that the success of the X- 
ray treatment in these diseases is exclusively due toany bactericidal 
power which the rays may possess.” The New York Electrical 
Review, after making these remarks, proceeds to quote the view 
expressed by Dr. Е. H. Grube, in the Afedical Record. Dr. Grube 
says :—'' Personally, we believe the action of the X-ray is the eame 
in all the diseases in which it has been found of value, and also that 
that action is most plausibly explained when viewed from the 
standpoint of the theory of phagocytosis followed by leucocytolysis. 
First, it must be admitted that, aside from whatever chemical or 
electrical property the X-ray may possess, the sum total of its 
action is that of an irritant. Now if we irritate a certain part of 


the body by making frequent X-ray exposures, we produce 
ultimately a simple focal inflammation. Inflammation means the 
determination of much blood to the part, hyperemia. Due to the 
increased volume of blood, leucocytes accumulate in large quantities 
and, finally, stasis occurs, the circulation being cut off, the part dies 
for want of nourishment. When no suitable nutritive material is at 
hand there is developed a tendency toward degeneration. No 
doubt this degeneration is partly, at least, due to an accumulation 
of the producta of the metabolism of cells. Primarily, then, the 
X-ray affects the essential tissue-forming elements of the body. 
The parts which are walled off decompose chemically and are 
either discharged or absorbed. The rapid decrease in the s 20 of 
some growths under X-ray treatment also points to & more general 
or systemic action, probably due to stimulation of the lymphatics. 
The fact that nearly every case, по matter how severe, treated by 
the X-ray seems to improve at the beginning of the treatment, 
shows that it exerts an influence which is not only local but aleo 
Systemic. From our personal observations upon several hundred 
patients we bave come to the conclusion that the nutrition of the 
entire system is affected, through reflex action probably, and this 
produces a general stimulating and tonic effect. We do believe 
that the X-ray bas established for itself a field in the therapeutics 
of lupus and epithelioma. Not only that, but the future will see 
ite greatest application in the treatment of patients immediately 
after operation, to prevent the possibility of recurrence. The X- 
ray becoroes a danger in the hands of the incompetent operator. 
We must not forget that we have a great variety of X-rays to deal 
with—in fact, to use a comparison, the variation in quantity and 
quality of X-rays obtainable with one piece of apparatus is much 
greater than all the varioties and qualities of tones which may be 
produced upon the keyboard of a piano. Again, different tissues 
demand different degrees of X-ray value.” 


Electrical Developments in Russia.—Owing to the 
lack until recently of electro-technical schools in Russia, the elec- 
trical industry there has not made the progress that it has in other 
countries. Recently the Special Art and Artizan Schools have now 
added electrical courses to their programmes, and the Government, 
private companies and individuals have opened special schools fcr 
electricians. The influence of these has been already manifested, 
and of late immense progress has been made. There are, however, 
only two dynamo factories in Russia, which are quite incapable of 
meeting the demand, and, in consequence, most of the electrical 
machinery is imported. According to an article by T. E. Heenan in 
the April number of Cassier’s Magazine Germany and Switzerland 
furnish the greatest quantity ; next comes Great Britain, and then 
follow the United States, France and Belgium. In St. Petersburg 
at the present time the combined power of the public lighting 
stations, including extensions now in progress, is 30,000 kw. In 
addition, there are about 300 private stations, having a total 
capacity of 39,000 kw. Continuous current is the rule, and storage 
batteries having an aggregate capacity of 50,000 ampere-hours are 
installed ; but the largest stations generate alternating current, one 
being a three-phase station. In Moscow and other towns consider- 
able progress has been made. The earlier stations were designed 
for continuous current, but latterly preference is shown for alter- 
nating. Electric tramways are also coming largely into use. Kief 
was the first town to adopt electric traction in 1893, and five years 
later 45 towns were so equipped. The system at Bt. Petersburg 
will have 400 motor-cars and 300 trailers. Schemes for the adop- 
tion of electricity on the great railways are also under considera- 
tion,together with the construction of a new electric railroad connect- 
ing Leigbbouring towns on the western frontier of Russia, and the 
establishment of a road to cross the Caucasus Mountains. No long- 
distance power schemes bave yet been put down, but projects to use 
the falls of Marva and Imatra are under consideration, as is also a 
scheme to supply power to St. Petersburg from the Volhav rapids, over 
а distance of 188 miles. The electro-chemical industry is interwoven 
with the utilisation of water-power, and several establishments 
exist in the Ural and Caucasus districts, the works of Siemens Bros. 
producing 500 tons. With such developments going on, there 
should be a good field for English manufacturers. Measuring 
instruments and incandescent lamps are scarcely made at all in 
Russia, whilst Siemens & Halske have practically the monopoly in 
the manufacture of machinery. 


I. E. E. (Manchester Section). — The anmual general 
meeting of the Manchester Section of the Institution of Electrical 
Engineers was held at Owens College on Tuesday last week, Mr. 
H. A. Earle occupied the chair. Mr. A. P. Ramage, the honorary 
secretary, read the report, which showed that the total membership 
of the section was 472 as compared with 415 a year ago. The past 
session had been a successful one, and the attendance at each of 
tbe nine ordinary meetings which had been held averaged over 
100. The report, which was adopted, further stated that no definite 
steps had yet been taken for establishing a central institution in 
which the various scientific societies of Manchester could hold their 
meetings. The question, however, was still under the consideration 
of the Committce. The ballot for the officers for the ensuing year 
resulted in the election of Mr. E. W. Cowan as chairman; Mr. C. D. 
Taite, vice-chairman ; and Dr. F. H. Bowman, Dr. C. H. Lees, Dr. 
W. G. Rhodes, Messrs. A. A. Day, R. 8. Downe, W. P. J. Fawcus, 
A. H. Gibbings, A. S. Giles, A. Bromley-Holmes, H. Lindley, G. F. 
Metzger, and F. H. Royce, as committee. 


Appointments Vacant.—An assistant resident engineer 
is required at Middlesex Hospital; three charge engineers are 
wauted for the Willesden electricity department. See Official 
Notices" to-day. — 
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Eletricity in Mines Committee.—Since our report 
of the evidence given last week by Mr. Selby-Bigge before this 
Committee went to press, we learn tbat the meeting held on 
Wednesday, April 29th, was devoted to a refutation of some of that 
gentleman's remarks by one who, it seems to us, ought to know the 
real facta of the matter. We gather from the Times summary that 
Mr. W. C. Mountain, of the well-known firm of Ernest Scott and 
Mountain, of Newcastle-on-Tyne, which has, we suppose, done more 
electrical mining work in England tbau any otber single manu- 
facturer, repudiated statements made by Mr. Belby-Bigge to the effect 
that if anyone wanted large generators he muet go to the Continent 
of Europe or America for them. He did not think tbat Mr. Bigge 

i of electrical 
machinery in making those remarks, for there were firms in this 
country making as good generators as the Germans or Americans 
could turn out. He bad been tbrough the German works and had seen 
the particular generators to which Mr. Bigge referred, and he found 
that the principal reason for those generators being made in 
Germany was because English manufacturers were too busy and 
were not prepared to take them at the price at which the foreigners 
took them. j 


Foote & Milne v. St. Helens Cable Co.—This case, 
which is before Mr. Verey, Official Referee in London, is an action 
in which plaintiffs claim about £6,000 from defendant company, 
for expenses incurred, and damage eustaine d to reputation, because 
of alleged defective cables supplied to them. The bearing com- 
menced on April 28th, and promises to last for some days. 


Personal.—Mr. Fred Schofield has been appointed to 
dri Mr. C. W. Shepherd, as tramway traffic superintendent at 
ord. 


Turbine Set for Birmingham.— Messrs. C. A. Parsons 
and Co. have received an order from the Birmingham Corporation 
for the supply of one 500-KW. continuous current turbo-dypamo, 
460 to 530 volta, for delivery in September next. 


——— — 


THE CENTRAL STATION ENGINEER. 


Mr. F. STEWART has severed his connection with the Blackpool and 

Fleetwood Tramroad Co., and has been appointed to а like position 

` we power department of the Manchester Corporation Electricity 
orks. 

On Friday Mansfield T.C. appointed Mr. BERNARD Sankey, of 
Waltbamstow, as chief engineer of the electricity works at a 
salary of £140 per annum, and Mr. James A. SYEES, of Rhyl, as 
shift engineer. 

Mr. T. Соорвв, A. M. I. C. E., of tbe Chelsea Electricity Supply 
Co., Ltd, has been Appolutes frst assistant engineer to the Metro- 
politan Asylums Board. 

Mr. P. MACALISTEB, of Croydon Corporation electricity depart- 
n з been appointed maine superintendent to the Battersea 

ouncil. ; 


—— 


NEW COMPANY REGISTERED. 


York Eleetrical Co., Ltd. (77,119).—This company was regis- 
tered on April 22nd, with a capital of £6,000 in £1 shares, to adopt an agree- 
ment with W. Wainhouse and W. McKay, to acquire the business of an 
electrical engineer now carried on by the said W. Wainhouse, at Century 
Buildings, 86. Sampson’s Square, York, as һе“ York Electrical Co., Ltd., 
and to carry on the business of electricians, electrical, mechanical, sanitary 
and general engineers, electric wire and cable manufacturers, suppliers of 
electricity for light, beat. motive power, or otherwise, &c. The first sub- 
scribers (each wi'h one share) are: - W. Wainhouse, Centurv Buildings. St. 
Sampson's Square, York, electrical engineer; W. McKay, Clifford Chambers, 
York, gentleman : E. Peacock, 9, George Street, York, clerk: T. Hart, 42, 
Queen Street, Scarborough, solicitor ; W. E. McKay, Clifford Chambers, York, 
traveller; Mrs. A. 5. Jesper, The Hollies, Acomb, York; and Mrs. E. Е. Wain- 
bouse, Century Buildings, St. Sam son's Square, York. No initial public issue. 
The number of directors is not to less than two nor more than five; the first 
arc W. McKay (chairman), W. E. McKay and W. Wainhoure (managing 
director) ; qualification, £50; remuneration of ordinary directors £60 per annum, 
divisible; managing director £212 per annum. Registered office, Century 
Buildings, 8t. Sampson's Square, York. 


———— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Lighting and Traction Co. of Australia, Ltd. 
(63 834).—An acknowledgment of indebtedness under real, dated March Sist, 
1903, to secure £75,000 debentura stuck (making with £75,000 already iasued & 
tota! of £150,000, and being supplemental to & trust deed dated September 26th, 
1901), and a deed dated March 813%, 1903, modifying the terms of such trust 
deed, has been registered. Trustees, Electric and General Investment Co., 
Ltd., 1—2, Great Winchester Street, B.C. 


Barnsley and District Electric Traction Co., Ltd. (72,962). 

—A trust deed dated April 8th, 1908, to secure £20,000 debenture stock created 

by resolution of even date has been registered. Property charged, vhe com- 

anys undertaking and assets үс and future (as & floating security). 

2 8 ени and General nvestment Co., Ltd., 1—2, Great Winchester 
et E.C. 


Rosling & Fynn, Ltd., Electrical E 319). 
—A memorandum of satisfaction in full of & debenture dated May lst, " 


securing £1,890, has been filed. 


7 


A. Reyrolle & Co., Ltd., Electrical Engineers, Hebburn- on- 
e (70, 2100.—A first mortgage àebenture, dated March 318%, 1908, to secure 


. 25,000, charged on the company’s undertaking and property, present and 


future, including uncalled capital, has been registered. Holders: Lioyd’s 
Bank, Ltd., Newcastle-on-Tyne. A memorandum of satisfaction in full of @ 
debenture dated October 8th, 1992, securing £2,000, has also been filed. 


———————À 


ELECTRICITY SUPPLY AND TRAMWAY 
ACCOUNTS. 


— — 


Or the numerous townships scattered over 
Farnworth е southern area of the County Palatine, which 
U.D.C. Electric have taken upon themselves the burdens and 


Light and advantages of electric light and tramways, few 
Tramways can boast of the resulte achieved by Farnworth 
Department. in ite first complete year. The Council obtained 


its prov. order in 1898, and commenced the 
business of supply in August, 1901. 

For the 12 months ending March 25th, 1903, the department sold 
445,912 units. Private lighting at 5d. (flat rate), and at 7d. and 3d. 
(on the maximum demand system) per unit, took 40,719 units. 
Power at 24d. and 14d. per unit took 74,596 units. Public lighting 
took 39,262 units, and the tramways department absorbed 291,335 
at 1d. per unit. 

A good feature of the supply is the large percentage of power and 
traction unite, although in the case of the latter, in meeting the 
wishes of the tramways department and reducing the price from 
14d. to 1d. per unit, the department is cutting things rather fine. 

The load factors are 11:8 for lighting and 166 for traction. 
The works costs at 115d. per unit are exceptionally low for the 
output—a feature for which the department may thank its proxi- 
mity to colliery districts and its considerable power load. Mr. J.D. 
Pember is the borough electrical engineer and tramways manager. 


LIGHTING DEPARTMENT for 12 months ending March Bist, 1902. 
GENERAL STATEMENT. 


Total capital expended .. s$ vs - 28 £38,115 
Number of unite sold - ae i ee s P 445,912 
Equivalent number of 8-c.P. lamps 9 8 28 z 12,044 
Number of public lamps . T vit E^ ee T oe io 
g t ng ee э ә ee . е 
Maximum load in xw. | Traction Е, die $us 200 
Revenue Account— " Р 
Gross revenue La £8,999 
e expenditure.. 2,187 
„ profit .. 56 is Vs 1,092 
Average price obtained per unit 12d. 
REVENUE STATEMENT. 
Per unit. Gross. 
Sale of energy for private and public lighting and 
5 ae He is ө 28 г .. 1:624. &8,019 
Motor and meter rentals .. Egi pss .. 124. 198 
Sundries.» va T - TELE oe 12 
Total T 1°74d. £8,229 
WonktiNo EXPENSES. 
Per unit. Gross. 
Coal ae es ee ee ee ee . ° ee 46d. 2848 
Oil, waste, water and engine room stores ж 104. 188 
Wages incurred in generating са Sx js *18d. 840 
Repairs and maintenance, wages and material .. "Hå. 68 
Distribution, wages and material ste PEN *08d. 146 
Street lamps T » Nd. 139 
Works and distribution costs  .. 4s 938d, 41.724 
Rent, rates and taxes .. s Sis i ЯР *08d. 149 
Management, stationery, general establishment 
charges, ke. M e s E m *14d. 263 
Total works costs 115d. £2,136 
PROFIT STATEMENT. 
Interest and sinking fund s {9 2» sa £1,030 
Balance carried forward #5 á К T 62 
Gross profit .. £1,092 


TRAMWAYS DEPARTMENT for 12 months ending March 81st, 1902. 


Length of route са 35 . z T . 44 miles 
Car-miles run S! eps weet tee See ^r 222,518 
Electrical energy u ed for cars (units) * 46 a 281,023 
Units per car-mile.. s T" m T oe oe 1-21 
Passengers carried per annum. . € se Js» Ө 1,663,180 
Capital expenditure to date as oe n " £42,650 
Traffic receipt a T £7,016 

25 £5,282 


Working expenses.. oe ee 
Gross profit .. я ae oe 


Income per car-mile s 


Working expenses per car-mile 5:69d. 
Rental of lines per car-mile  .. T ae dx ee 1:414. 
Interest and sinking fund per car-mile a 26 oss 9:55d. 
Total expenses per car-mile ais Ве es va 9 05d 

Balance per car-mile ; vu s —2-U7d. 
Average fare per passenger · <i T 1.014, 
Price of energy per unit .. oe oe as 2:9 А 1а. 


Revenue per mile of route as T T T oe 
. Expenditure per mile of route ve T T T 


p—————————————————n——————— € ———À—————— — 
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ANALYSIS OF WoRKING EXPENSES. 


Gross. Car-mile, 
Electrical energy (for cars and sheds).. А £1,914 1:824. 
Traffic wages, uniforms, cri &c., = 
advertising receipts 2,150 2:824. 


Car cleaning, wages, sand, galt. grease, &. 717 та. 
Repairs and Maintenance - 

Permanent way .. ‘03d. per car-mile 

Overhead equipment. 144. „ 


Rolling- stock .. 55d. „ i 
— — 672 2d. 
Management, legal ролен, пвцғарсе, ane i 
general establishment . R68 "40d. 
Rent, rates and taxes .. ёе ix as 161 17d. 
Total working expenses. £5,282 5:704. 


The working expenses, at 5 70d. per car- -mile, are very creditable 
to such a ema)! undertaking, but this figure is swelled by interest 
and sinking fund, 2 55d., and rental of track, 1°41d., to the some- 
what high figure of 9:654. prr car-mile total expenses. 

As the income per car-mile is only 7°58d., it will be seen that a 
working loss of 2d. per mile resulte. 

The financial results may be summed up by saying that the gross 
profit of £1,734 had to be supplemented by a sum of £1,931 from 
external sources, in order to meet the interest and sinking fu: d, 
£2,365, and rent of Kearsley track, £1,300. Asthe undertaking was 
of only some 13 months’ growth, the results are better than might 
have been anticipated. 


LI 


Tun last financial year of the Cambridge Co. 


Cambridge was of a kind which they will wish to repeat. 
Electrie The rapid increase in the company's business 
Supply has suggested the building of a new generating 
Co., Ltd. station and an increase in the area of supply, 


for which the directors intend to obtain 
Parliamentary powers. The number of units supplied has increased 
by nearly 40,000—the gross profit shows я satisfactory increase 
contributed to by increased revenue per unit and decreased 
works cost compared with the previous year. Considering the 
situation of the undertaking and comparatively small load factor, 
the works costs are as good as can be expected. The supply 
includes— besides private consumers, only one public lamp which, 
curiously enough, has consumed 1,535 units in both 1901 and 1902. 
The charges are— private lighting, 7d. per unit, power and heat, 
33d.; and public lighting (about) 34d. per unit. Mr. Н. B. Harvey 
is the manager and engineer. 


The progress of the undertaking in recent years * be gathered 
from the followin g table: — 
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Year Ben | No. of units Mons 
D ev . o 
ending. С ды ed | sold. per unit Dividend. 
: sold. 
1898 25,080 260,307 6 25 7 per cent. 
1899 28,123 208,392 6 22 7 T 
1900 30,986 357,435 5:93 7 i 
1901 34,723 382,294 5`90 7 y 
1902 38,556 419,005 6:05 7 


GENERAL STATEMENT. 
For year ending December 81st -- 1901. 1902. Inc. 


Total capital expended £72,782 £78,167 £5,385 
Number of units sold... i 985 382,224 419,005 36,781 
Maximum load in kilowatts ... ive 508 524 16 
Equivalent 8-с р. lamps connected ... 34,723 38,556 3,833 
Number of public arcs 1 1 — 
Revenue Account :— 
Gross revenue £9,883 211,099 £1,216 
„ expenditure £4,114 £4,186 £72 
» profit А £5,669 £6,913 £1,244 
Average revenue per unit sold .. 5:90d. 605d. 15d 
REVENUE STATEMENT. 

For year ending December 81st, 1902— Gross,  Perunit. 
By eale of energy € .. £10,585 6°05d. 
Meter rents iss КЕ 386 22d. 
Fees, discounts, royalties, Ke. » 128 07d. 

Total revenue... .. £11,099 6 34d. 
WonkiNG EXPENSES. 
Gross, Per unit. 
Coal, including carting, “се. is £1.152 67d. 
Oil, waste, water and engine- room stores 25 1 14d. 
Salaries and wages incurred in generation and 
distribution i 980 ‘56d. 
Repairs and maintenance of plant, cables, &e. 461 26d. 
Total works and distribution costs 42,844 1 63d. 
Rent, rates and taxes 504 29d. 
Management expenses, directors and ‘auditors’ 

fees, &c. ... 554 ‘31d. 
General establishment charges, printing, sta- 

tionery, law, insurance, &c. ... 284 16d. 

Total costs 44,186 2:394. 


Prorit BTATEMENT. 


Interest on temporary overdraft ... ji £121 
Dividends on ordinary stocks and shares 5,275 
To depreciation on works, plant, ce. 1,000 
By balances brought forward from last year — 171 
Balance carried forward ju 688. 

Gross profit . £6,913 


To the profit on the year's working—£6,913—is added a sum of 
£171, balances from a previous year—making a total of £7,084—out 
of which interest and dividends are provided—a sum of £1,000— 
applied to depreciation, making a total of £4,250, provided for that 
purpose in ten years—a small percentage on the capital employed 
and a balance of £688 is carried forward. 


CITY NOTES. 


a 


Ввғове the passing of the Companies Act, 


The General 1900, it was usual to publish a prospectus for 
International the purpose of inviting subscriptions to the 
Wireless capital of the company. A prospectus usually 
Telegraph and outlines the prospects of the new company, but 
Telephone it is so generally recognised as an inducement 
Co., Ltd. to subscribe, that we do not know what to call 


a lengthy advertisement which outlines the 
prospects of “The General International Wireless Telegraph and 
Telephone Co., Ltd.,” which “ advertisement is for public informa- 
tion and for commercial purposes only, and is not intended as an 
invitation to subscribe for or to purchase shares, and no application 
for shares can be received.” The capital of the company is 
£175,000, and we regret to note that only £55,000 forms working 
capital. The composition and allocation of the other £120,000 
might have been of interest as an item of public information.” 
The company owns the patent rights of the Orling-Armstrong 
system. The scope of these patent rights or applications is reported 
on by " Mr. E. A. Goddin, the well-known expert, who has made 
wireless telegraphy and telephony a special study," but the adver- 
tisement does not say to whom Mr. E. A. Goddin is well known as 
an expert on this or any other electrical subject. Ав ап example of 
prospectus writing, which combines high-sounding phrases with a 
total absence of definite statement, we think the following para- 
graph to be without a rival (the italics are ours) :—" Jt ts claimed 
that by the Armorl system telepbonic or telegraphic communica- 
tion can now be effected without the use of wire for an oppreciable 
distance, and i! is confidently anticipated that further experience 
will demonstrate that it will be difficult to set а limit to the distance 
over which the system can be made to operate eatisfactorily.” We 
note that the Westminster Gazette, in quoting from the advertise- 
ment, that the company hope shortly to be able to supply the 
wireless telephone and telegraph instruments for social and com- 
mercial purposes," remarks that the notification will be read with 
appreciation as well as interest by shareholders in the Marconi 
Co., as well as by the promoters of the Lodge-Muirhead system." We 
have not heard of any promoters of the last-mentioned system, 
but we may remark that, as might be expected from the scientific 
attainments and high standing of Sir Oliver Lodge and Dr. Muir- 
head, their system is one which is based on scientific principles 
understandable by the scientific world. When the same can be 
said for the Armstrong-Orling system, a better appreciation can be 
formed of their commercial prospects. Until then, we trust that 
the public will take due note that applications for shares cannot be 
received, and will also take the prohibition to apply to tranefers 
from existing holders. 

In connection with this we wish to draw the attention of our 
readers to a book review on page 760 of this issue. 


Submarine Cables’ Trust. 


Тнк report for the year ended 15th ult, to be submitted 
at the meeting on the 5Sth inst, states that revenue for this 
period amounted to £24,590 and the expenses to £1,213, 
leaving a balance of £23,377, to which is added the sum of £71 
brought forward from the last account, making an available balance 
of £23,448. After providing £19,527 to meet payment of the 
coupons, the sum of 43.803 bas been transferred to the redemption 
fund, leaving a balance of £118 to be carried forward In accordance 
with the terms of the trust deed, 35 certificates have been redeemed 
since the last report by purchase in the open market, costing E3, 803, as 
above. The Commercial Cable Co. having offered to its share- 
holders a proportion of new shares at par, amounting to one-eighth 
of their existing holdings, the trustees, by a unanimous resolution, 
agreed to accept the offer on behalf of the trust. The certificate 
holders will be asked, in accordance with the terms of the trust 
deed, to confirm such resolution. 
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City of Birmingham Tramways Co. 


Тнк report for 1902 states that revenue account, after providing for 
the year’s interest on debentures (£12,000), dividend on preference 
shares (£10,000) and other charges, shows a surplus of £31,585, out 
of which an interim dividend at 5 per cent. per annum on the 
ordinary shares (amounting to £2,104), has been paid for the six 
months ended June 30th last, leaving & disposable balance of 
£29,480. Five per cent. is paid on the preference shares, and 5 
cent. dividend and 5 per cent. bonus on the ordinary shares, and the 
balance of £21,083 is carried to the reserve fund (increasing that 
fund to £191,185), to provide for depreciation of assets, redemption 
of debentures and for general purposes. The number of passengers 
carried was 47,960,869, an increase of 1,576,578 passengers.  Ciross 
earnings at £254,691 show an increase of £18,634, while net earnings 
at £51,781 record a decrease of £14,419. During the year £19,572 
has been expended on renewals of tramways in excess of the amount 
expended in the preceding year. This expenditure bas been charged 
against revenue and explains the decrease of the net earnings. 
Debenture redemption fund has been increased during the year by 
the payment of a further £10,000 to the trustees, and this, together 
with interest accumulations to date, raises that fund to £31,263. A 
Bill, approved by special resolution of the shareholders, is being 
promoted in the present session of Parliament, in the joint names 
of this and other companies and the surrounding local authorities 
outside Birmingham, for securing continuity of services over the 
lines inside the city from the suburban districts, for the construc- 
tion of additional tramways in the districts of Yardley and Sol hull 
and for other purposes. An agreement has been made with the 
Yardley Rural District Council, providing for the adoption of elec- 
tric traction, and the extension on terms of the company’s tenure 
until 1933. An agreement bas also been concluded with the King's 
Norton and Northfield Urban District Council, under which the 
company obtains a lease until 1911 of certain tramways authorised 
by the Council's Bill of 1901, which tramways, three miles in 
length, pass through Stirchley and Cotteridge to King's Norton. 
These tramways can be operated in cor junction with the company's 
Bristol Road service, and from the same generating station. Nego- 
tia‘ions are pending with the Corporation of Birmingbam in rela- 
tion to the tramways at present leased, with a view to conversion to 
electric traction and extension of the lease. 


New Zealand Electrical Syndicate. 


THE directors' report for the year 1902 shows a balance at credit of 
profit and loss account of £4,595 (including £219 brought forward), 
after paying interest on the debentures and dividends on tbe pre- 
ference shares of the company, writing down the stock in New 
Zealand by the sum of £477, and debiting the sum of £2,129 for 
repairs and maintenance. The directors now propose to write off 
the whole of the suspense account, amounting to £1,500, the whole 
of the furniture account standing in the books in New Zealand 
amounting to £173, and the whole of the expenses incurred in 
amending the Wellington Electric Lighting Act, amounting to 
£263, and to pay a dividend of 10 per cent., less income-taz, on the 
ordinary shares of the company, which together will absorb £3,411, 
leaving a balance of £1,163 to be carried forward. During the year 
£9,721 has been spent upon extra plant, and additional plant of 
considerable value has been ordered to provide for the growing 
business of the company. The directors (having exerciscd the 
power of the company to pay off the balance of the first mortgage 
debentures amounting to £24,000, and in view of the notice wi ich 
will shortly be given to the holders of these debentures that they 
will be paid on November 1st next), have not dealt in the accounts 
with the sum of £1,500, which otherwise would have been set aside 
for the redemption of these debentures, under Clause 10 of the con- 
ditions attached thereto. Ne tice will also shortly be given to pay 
off the second and third mortgage debentures, amounting, with 
premiums to be paid thereon, to the sum of £40,950. In lieu of the 
above three issues of debentures, it is proposed to create and" issue 
£75,000 5 per cent. first debenture bonds of the company. It is 
further proposed to increase the capital of the company, a notice 
calling an extraordinary general meeting of the company for this 
purpose being enclosed herewith. As intimated in a previous 
report, steps are being taken to change the name cf the company to 
the City of Wellington Electric Light and Power Co., Ltd." 


Eastern Extension, Australasia & China Telegraph Co. 


THE report for the balf-year ended December 31st, 1902, states that 
the gross receipts amounted to £267,553, against £324,209. The 
working expenses, including £24,672 for maintenance of cables, 
absorb £121,870, against £120,294 for the corresponding period of 
1901, leaving a balance of £145,684. From this is deducted 
£7,565 for income-tax, £9,465 for interest on debenture stock and 
expenses in connection therewith, leaving as the net profit for the 
half-year £128,054. After adding £73,526 brought forward, there is 
an available balance of £202,180. One quarterly dividend of 14 
per cent. has been paid for the half-year, and it is now proposed to 
distribute another of like amount on May 7th, making with the 
interim dividends paid for the first half-year a total dividend of 
5 per cent. It is also proposed to pay a bonus of 4s. per share, or 
2 per cent., making a total distribution of 7 per cent. for the year 
1902. The sum of £30,000 has been transferred to the general 
reserve fund, and the balance of £37,180 carried forward. 
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The Okonite Co. 


"'THovGH the Okonite Co., as promoted by Woodhouse & Rawson, 
had such an unfortunate career in this country and was obliged to 
close down the works at Manchester, the present reconstructed 
undertaking, as mainly carried on in the United States, appears to 
be achieving considerable success. The past year was the second 
under the reorganisation, and the accounts of the annual meeting 
which have just come over show that the profits were sufficient, 
after allowing for all charges, to pay 6 per cent. on the ordinary 
sbares and to carry forward £18,500, making, with the balance 
brought forward from 1901, when no dividend was distributed, a 
total surplus of £27,900. In addition, during the two years £5,900 
has been placed in trust for bond redemption, and notes outstanding 
for borrowed money to the extent of £17,200 have been extin- 
guished. The only obligation for notes now is all against mer- 
chandise. The chairman at the meeting in America the other day 
stated that business had been better than ever eo far this year, and 
that the company has been compelled by expanding orders to add 
to its buildings and plant. This is the sort of story the old share- 
holders would have liked to have heard 10 years ago.” 

So says the Financial Times of April 23rd. Those who remember, 
with us, the very stormy meetings of the early nineties when the 
late Mr. Samuel Pope, K.C., had to exercise all the tact and diplo- 
macy of which he was possessed to reduce the heat toa safe 
temperature, will fully appreciate the point of the closing sentence 
of our contemporary's comment. Okonite, Elmore, and Woodhouse 
and Rawson shareholders’ meetings were about the stormiest elec- 
trical events that have been held in London. At any rate, there 
bas been nothing like them since, unless, perhaps, it be Automatic 
Telephones. It is very satisfactory to find one of the concerns rising 
Pheenix-like from the ashes, even though it be on the other side of 
the briuy. 


Brisbane Electric Tramways Investment Co. 


. Тнв report for the year ended December 31st, states that the net 


amount in dividends received on the shares held by this company 
after deducting tax was £40,327, making with sundry receipts and 
the amount brought forward, a total of £47,914. After deducting 
general charges in London and expenditure in Brisbane, including 
the insurance undertaking by this company under its contract with 
the tramways company, there remains a net balance available of . 
£44,836. Debenture interest has absorbed £18,000, and an interim 
dividend has been paid on the preference shares amounting to 
£9,375. There thus remains a sum of £17,461, and the directors 
recommend a balance dividend of 2s. 6d. per share on the preference 
shares, making up the full dividend at the rate of 5 per cent. per 
annum, and the carrying forward of £8,086. 


The German Atlantic Telegraph Co. 


THE directors have forwarded usa copy of the company’s report 
for 1902, which forms the second complete year since the establish- 
ment of the German cable to New York. The report states that an 
increase took place in telegraph communication amounting to over 
500,000 words as compared with 1901, and this notwithstanding 
two interruptions in working which occurred for 12 days in 
February and March. Both the defects arose in the neighbourhood 
of Start Point, on the English coast, and the weak cable at that 
spot had now been replaced by a specially strong cable. No fault 
occurred during the year at the Haaks lightship. An opportunity 
did not arise in 1902 of renewing about 50 knots of cable on the 
Dutch coast, as had been contemplated, but the work of substituting 
a stronger cable was carried out ina short time by the cable-ship 
Von Podbielski in March, 1903. The report proceeds to observe 
that in order to provide the money for the construction and laying 
of the second German Atlantic cable, the friendly banking 
ayndicate offered for subscription last July the authorised issue of 
4 per cent. obligations amounting to £1,000,000, and the sum was 
considerably over-subscribed. The construction of the duplicate 
cable was entrusted to the North German Marine Cable Works, of 
Nordenbam, and at the end of 1902, 970 knots had been completed. 
The necessary soundings along the proposed route of the new cable 
were carried out on the Von Podbielski between May 14th and 
July 23rd. It is proposed to lay the first section of the cable in 
such a manner that the new cable-steamer Stephan, after landing 
the coast cable at Borkum by means of lighters, will lay the cable to 
the end of the English Channel on one journey, and on a second 
expedition it will continue the work from there to the Azores, 
whilst the Von Podbielski will lay the coast cable at the Azores. 
It is intended to begin operations in the middle of May and con- 
clude them by the end of July. Тое company has opened а cable 
school at Emden at a cost cf £2,250 for site and building, and some 
of the rooms serve at the same time as a statistical bureau. The 
equipment of the school 18 very complete, and comprises 
all the usual apparatus and instruments used in cable work- 
ing and laying and in making measurements. The paid-up 
share capital remains unaltered at £1,050,000, and the issue of bonds 
to the extent of £1,000,000 comes in the accounts for the first time, 
although the latter on this occasion only bear interest for six 
months. After meeting general expenses, the cost of cable repairs, 
interest charges, transferring £12,396 to tbe cable redemption and 
renewal fund and writing off £1,955 for depreciation of cable stocks, 
apparatus, tools and furniture, the profit and loss account shows а 
surplus of £74,555, as compared with £60,441 in 1901. It is pro- 
posed, at the meeting to be held on May 14th, to recommend the 
payment of a dividend at the rate of 5 per cent. on the paid up 
capital, as against 44 per cent. in the previous year, | 
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Oriental Telephone and Electric Co. 


Вів AUCKLAND COLVIN presided at the annual meeting of this com- 
pany, held on Wednesday at Cannon Street Hotel, and in moving 
the adoption of the report (which was printed in our issue of 
April 24th), he explained the reason for the net revenue being 
somewhat less than in 1901, it being chiefly caused by there being 
no particular emergency call made upon the electrical department. 
Then, further, their manager of that department was away on fur- 
. lough, and his locum tenens fell ill with typhoid. The possibility of 
increasing the receipts of the electrical department would depend 
upon the amount of capital they were able to place behind it. He 
was pleared to state that the Indian licenses, which might bave ex- 
pired in 1907, or in any case in 1915, had been 1enewed for a longer 
period, and on more equitable terms. The period was for 60 years, 
and the Government would not claim any right to purchase for 20 
years from the present date. It was part of the agreement that the 
company should, within five years, convert to metallic circuits and 
underground cables wherever practicable. This would necessitate 
raising considerable funds, and the matter was now receiving the 
directors’ attention. When the shareholders were last year asked 
to take up the new shares, only 8,000 were applied for, and unless 
applications were shortly received for the remainder, they would 
have to call tbe shareholders together again to consider what was 
to be done. In addition to the purposes mentioned, money was 
also needed for the Egyptian Co. for construction of provincial 
telephone lines. That company was continuing to grow with in- 
creasing success. 

The report was adopted, the dividend resolution passed, the 
retiring directors and auditors re-elected, and a vote of thanks 
closed the meeting. 


Metropolitan District Railway Co. 


Мв. R. W. Ревкв, M. P., presided at the meeting of this company 
held last week. The meeting approved of the Bill promoted by tbe 
Great Northern, Piccadilly and Brompton Railway Co., which is to 


take current from the power house now being erected at Lot's Road, 


Chelsea. It was stated that the amount already granted was not 
sufficient to meet the cost of the outlay vpon the electrical con- 
version; the company was, therefore, under its Bill of this session, 
taking powers to issue a very considerable amount of additional 
capital for the purpose of covering the large outlay. Subject to the 

roprietors’ approval, the directors had made a bargain with the 
bn erground Co., whereby the latter agreed to take a large block of 
£600,000 of second preference stock at the price of 65. This would 
produce £390,000. The Underground Co. had also agreed to take 
at par the proportionate amount of debenture stock, £200,000, 
carrying 4 per cent. These various commitments of the Under- 
ground Co. would онсе £1,199,750. A resolution approving the 
agreement referred to between the District Co. and the Under- 
ground Co. was carried unanimously. 


West Coast of Ameriea Telegraph Co. 


Tux report for 1902, to be presented at the meeting on the 5th 
inst., shows gross receipts amounting to £34,294, as against £32,106 
in 1901, showing an increase of £2,187. Working expenses, £24,295, 
as compared with £23,022 for the previous year, an increase of 
£1,273. After providing £6,000 for the interest on the 4 per cent. 
debentures and £800 for the interest on the 4 per cent. income 
bonds there remains a balance of £3,198, to which is added the 
sum of £372 brought forward from December 31st, 1901, making a 
total of £3,571. Of this amount, £2,000 has been placed to the 
general reserve fund and £1,000 to the maintenance sbip’s reserve 
fund, leaving a balance of £571 to be carried forward. 


St. James's and Pall Mall Electric Light Co.—The 
amount of electricity sold by the company for the quarter ended 
lady Day last is returned at 2,063,412 unite, estimated to produce 
433.530, as against 1,989,972 unite, which produced £33,166 last 
year. 


Eastern Extension, Australasia and China Telegraph 
Co.—The directors have declared a dividend for the quarter ended 
December 31st last of 2s. 6d. per share, together with a bonus of 
48. per share, or 2 per cent., making a total distribution of 7 per 
cent. for 1902. . 


Stock Exchange Notice. — The Committee has been 
asked to allow the following to be quoted in the Official List:— 
Primitiva Gas and Electric Lighting Co. of Buenos Ayres, Ltd.— 
Farther issue of £70,000 4 per cent. first debentures of £100 each, 
Nos. 4,001 to 4,450 and 5,001 to 5,250. 


Telegraph Meetings.—The meetings of the Cuba Sub- 
marine Telegraph Co. and the Indo-European Telegraph Co. were 
held on Wednesday, and the reports adopted. Our account of the 
proceedings will be published next week. 


STOCKS AND SHARES. 


Wednesday Evening, 
Business in the Stock Exchange has irregularised a good deal 
during tho past week that is to say, while some departments enjoy 
unusual activity, others are reduced to speculating in the unpopular 


hope deferred. The walking match to Brighton on May Day 
provides a fruitful subject for discussion in those sections which are 
helplessly idle, but the markets with which we deal do not require 
much outside interest to keep them busy. A goodly amount of 
trade continues to fall to the lot of the electrical supply division, 
and the various traction securities keep well to the front. Tele- 
graph varieties are better on the whole, but here the absence of 
business is lamented, and it is thought that nothing short of the new 
Transvaal Loan will stimulate prices, although to the coming of that 
long-expected issue almost as much mystery still attaches as was, 
until a few days ago, connected with the Moat Farm. 

Rallying a trifle from their sharp fall, Eastern Extension Telc- 
graph shares have got back to 114 upon the issue of the company’s 
report. A disquieting feature of this document is the continued 
drop in receipts, and although the future is hopefully anticipated, 
it is obvious that the British Government Cable must prove a very 
severe competitor. Eastern Telegraph Ordinary stock can be 
bought at a trifle under 120 cumulative dividend. In tbe Anglo- 
American group a decline of { has left Anglo A " stock where it 
stood a fortnight ago, the senior issues being unchanged. Cuba 
Telegraph Preference are again better, the high yield bringing in 
purchasers now that reports from the island tell of a gradual return 
to pacific prosperity.. West Coast of America sbares are no better, 
although the company makes a slightly improved showing thís year 
as compared with the previous twelvemonth. 

Telephone descriptions are unusually active. National Preferred 
changes hands in large quantities round about par every day, and 
the third Preference shares have recovered to 51. The Deferred 
stock at 78 ів а good market, but the two older Preferences are both 
somewhat neglected. United River Plate Telephones have 
hardened } in sympathy with the boomlet now progressing in 
the Argentine Railway market. It may be noted tbat at the present 
price these shares return a purchaser 6 per cent. on his money, and 
in view of the favourable aspect with which the British public is 
growing to regard the Silver Republic, the price may possibly 
advance by degrees. Oriental Telephone shares have firmed up to 
a sovereign upon the issue of the report to which reference was 
directed a week ago. 

Much is being made in certain quarters of the rising tendency 
observable in British Electric Traction shares. Undoubtedly the 
company is doing a fine business, and the returns of its associated 
lines, if carefully analysed, indicate tbat the present takings are 
some 50 per cent. above those of the comparative period in 1902. 
It is as well to bear in mind, however, that the capital has been 
substantially increased of late, and, what is still more to the point, 
is it not the case that a certain option over the shares at £15 apiece - 
expires in May? In the circumstances it would not be surprising 
if the buoyancy should be made to last for a little bit longer. 

Amongst the fluctuations in the Electricity Supply sections 
there stands an improvement of 10s. in Kensington and Knights- 
bridge Ordinary shares, and a single fall is seen іп the loss of 3 on 
South Londons. Citys are better on the good quarterly report, 
and Westminster Preference have risen j, being in short supply. 
Businesss in this department is fairly active, and the good invest- 
ment demand will make its influence felt upon prices in time. The 
provincial list is very quiet, Oxfords being 6, Folkestone 6}, and 
Hove 9, while Bournemouth Ordinary are 13, the Preference 10}, 
and the Seend Preference 11. Bournemouth Debenture stock 
stands at 1043, which is a point above that which Bromley (Kent) 
Electric Debenture commands. Electric Lighting of Australia 
Preférence shares are 4, and the 5 per cent. redeemable Debenture 
stock 984. 

In the Traction market, Central London Ordinary and Waterloo 
and City have both risen a point; on the lattcr stock it is hoped 
that the directors will be able to maintain the 3} per cent. dividend 
declared for the final half of 1902. Both the Se«er" stocks have 
spurted, Districts being up to 404 and Metropolitan Consolidated to 
91. City and South London stock was sold on Tuesday at 92}, but the 
bargain was а special one, and the real price is more like 733 —744. 
Great Northern, Piccadilly and Brompton Ordinary shares are now 
dignified with quotation in the Official List, and stand at 84—+ e., 
their par value. The latest steam railway grumble against electric 
tramway enterprise comes from the Board of the Cathcart District 
Railway Co. At the meeting held ia Glasgow the other day а 
speaker attribated the decrease in the company's revenue to competi- 
tion by the Corporation's electric tramway service. | 

London United Tramways Preference remain at 12, but Buenos 
Ayres and Belgrauo Ordinary are better at 24 bid. Anglo- 
Argentines at 44 and Brisbane Electric Tramways Ordinary at 33 
have not changed, but the latter company’s Preference are harder 
at 43. In the miscellaneous division Telegraph Constructions show 
a loss of £2, and British Insulated are 108. lower. In both 
instances the market is so narrow that very little is needed to 
move prices in either direction. 
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+ Quotations on Liverpool Stock Exchange. 


% De 
Bastern & South African Tele. red. 1900 
“Do. do. 49% Reg. Мот. De be. (Иша sab.) 1 70 io 608 
Globe Telegraph and à 
do. 6 Prei. . . ee . 
Great Northern Telegraph, of Co s 
Halifax and Bermu udas Cable, PU iae ni 


Indo-European Telegraph n ЯР д 
London Piatino-Brasilian T Telegraph, 6 96 Debs. . 
Montevideo Teleptane, Ltd., Fe Nos. 1 to 72,000 .. 

Do. 5 % Pref., Nos. 1 to 86,493 


Do. do. 4 Deb. Stock Red. e oe ee 
Oriental Te за L^ Nos. 1 to 171,604, fally paid 
Pacific and! 5 

Reuters ee 0 ee ee ee 
Submarine Ca 825 © эе es s 
United Biver 


90,000 : British Aluminium 1 Cum. Pref. ee oe АС . . ee ee ee ee 
5 1st Mori, Deb. Btook Red. sis ae .. | Stock T ss T 
ee ee ee 14 110 
Ф . 9 ee ur 194 
124 Й Ф 
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Do. do. do. hd . Pret. 
Do. 5 1st Mort. Deb. Btock Red. 
Central London Railway, OF 
Do. 09 4 x "Pref. Stock .. 
o. 


Do. 
City and South London Railway n га ба МИ s 
Crompton & Co., Nos. le - s э» m - 2 
Do. Deb. 1 to 900 of ma 


Do. do. 
Do. do. NET. Btook Prov. Corts. an рі. 
Electric Construction, 1 to 13, 
Do do. q 8 Pref. 1 to 81,990 А 
Do. do. 4 1st Mort, mam Sick 
Genere Bot © Co. ( 19 cum Pret 
n (W. T.) Lander o orks, Ord 


10] 
Deb. о © ee ee 
у 198 153 
d Pret Deb. Stock 
— a вана Perche. a Telegraph * worm 
* 96 in Mort. Deb. 


t 
Parker (Thomas), Ltd., Ord., Nos. 1 to 1,500 
Telegraph Constru truction and Maintenan 

2 Deb. Bas., Nos. i vo 1,500 Bed 1988 


t Unless otherwise stated all shares are fully paid. 


RABLE QUOT ATIONS OF SECT RITIES NOT OFFIC LALLY QUOTED. 
Ashton, and ne Electric (410 Ort . 15 


LATENT PROCU 
end Maintenanos, nil to 6d. 


Comsctidased Constraction 
consolidated Tse Free Wiring, 1 
: —.—.— Ober td, 1008 
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Stock Closing Closing Business done 

това! ХАМЕ. от ; елаз 5 Quotations Quotations week ended 
. Sbare. genos April 22nd. April 29th. | April 29th, 1908. 
t 1900. | 1901. | 1902. Highest., Lowest. 

100,000 i Biackheath and Greenwich Diet. Electric Light, Ord.. ee 1 ee ee os §— i * #— 8 oe os 

p Qe I t ur «| Eom | we | om | СШ | C |с | - 

T rompton «n ington Elect ig up., ° vs 8 1 11° - T 

aring Cross an кайа lectricit upply “ — J — 14 
70,000 Do. n i % Cum. Pref. oe 5 ee oe ee -m 
40,000 Do, do. „City Undertaking " % Oum. Pref. s 5 T s "e 4 d "m 
i elsea Electrici upp 7. Ке ; vs và vs — 6% — 

150,000 Ро. до. Deb. Stock Red. . - .. | Stock bo "bi s 109 —112 109 —112 es Ки 
19,595 | City of London Electric "p Ord. 40 сы үү - «s 10 0 & 5% 5% 1 11 1 il 11 10i 
40,000 Do. Cum et 1 to 40 • eo 10 6 ee ae 1 — 143 1 14 ee ee 

400,00 Do. Deb. Btock, Scrip. — at 115 ali paid .. v 129 —127 199 —197 " 

800,000 Do. 43 $nd Deb. Stock, . Certa., all pai 100 a Ms i: 108 —106 108 —106 104 o. 
40,000 County о! оов & Brush Prov. Electric Lighting, 070. 1. 10,000: 10 4 96 4 96 4% 8— 9 8— 9 vs si 
20,000 do. do. 6 96 Pref., 40,001—60,000. - 10 ч xs Ss 19 — 18 12 — 18 il `$ 

400,0001 Do do. 44% Deb. Stock, Prov. Certs. (all paid) Red Vs sä vx "x 110 —118 | 110 —118 11 
50,000 Edmundson's Electric Corporation, Ord. Shares E n b 1% 1% з 6@— 7 : 
80,000 Do. do. 6 Cum . Pref. ee ee ee ee ae — тт 65 63 

140.000 ii Do. PE oo. briäg — Mort. Deb. Stock ae 100 1 4 10 0 T n S un = 10 i gs 

, nsin an 18 te e piae 0 04— — 1 ee е ө 
90,000 троп йо. ' Debenture Btock Stock vs ө e 100 m. 100 —108 5% s 

110,000 London Electric Supply боа Lim ted, Ord. ; 9 23 Ys 
49, Do. do. 6 96 Pret а x 6 5 

950,000: Do. do do. 4 96 1st Mort. Deb. Stock Red Stock a 100 —108 100 —108 1 

100,000 | Metropolitan Electric Bupply, 1 to 100,000 . ee 10 6% 64% 7196 174— 184 17 — 18 1? 114 

90,0001 Do. do. lst Mort. Deb. Stock oe ев cee 110 —115 110 —115 1123 

950,0001 D. do. Mort. Пер Stock ке oe ee Stock ee 96 —101 98 —101 . 
40000 Sc James “ae d Pall Nl Eleetrio Li ht, Ord. .. DEM фу 142 1439 1442 16 — 10 14 164 16 154 

t. James' an ectrio Lig "s ee $us Р 
90,000 Do. do. do. ' 7 % Pref. 20,081 to 40,080 x E 8 8 9j 

160,000: Do. do. do. 84% Deb. Stock Red ; 100 xd ЕИ 98 —101 98 —101 . 
19,000 | Smithfield Markets кеси Supply, Ота... s аза E ; b s 2 2496 8 — 84 8— 84 " vs 
60,0001 Do. au ee ee ee ee ee 100 e ee ae 88 — 98 88 — 98 е oe 
65,000 | South London Electricity Supply, Ord " © Vs vs © 5 vs 1396 — 4 4 , " 
80,000 | Urban Electric Supp) dy, 285 ©» ié % as b A Mx 55 b 
10.00 | Westminster Electri T d „Ота. „„ 5 104% | 104% 12 % 12 — 18 2 124 i 

110,000 estminster Elec A supply, T Ж» oe T — 12 — 18 ( 
98,141 Do. 5 M Cum. Pref. T vs Y 22 — 6 — 7 Ks 

b 1 to Founders Shares. | t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS. Wednesday. Apri! 29th. 
i Lalesi Werl 8 Latest Week's 
CHEMICALS. &c. Price. Inc. or Dec. METALS, &o. (continued). Price. Inc. or Deo. 
а Acid, Hydrochloric e .. рег сиф. 5 / M 9 Copper Bheet  .. s .. per ton £15 £8 dec. 
a „ Nitric.. А А per owt 22/- g ^» Rod. .. рег юп £15 £3 dec. 
a „ ОхаНо.. d 4 . per cwt. 82/- в ^ (Electrolytic) Bars .. per ton £72 $3 
а „ GBulphurio .. А .. рег сиё. 5/6 as в и " eet8 .. per ton £88 Ме 
a Ammoniac, Sal .. рег cwt. 42/- А e i э Boa .. per ton £78 10 i5 
И Ammonia, Muriate отуна) .. per ton £33 10 ie e Т H.C. Wire рег lb. 8id. 
.. per ton £80 Vs Ebonite Rod wie з .. per lb. 8j- es 
= Bleachin powder .. “> . per ton #4 10 - f T Bheet $$ * per lb. 5/ 5% 
в Bisulphide of Carbon... .. per ton £15 m п German Silver Wire .. per ib. 1/6 vx 
rax.. : oe .. per ton £13 is h Gutta-percha fine . ws per Ib. 8j- $3 
a Benzole (90 96) А А .. per gal. q- 54 h Indis-rubber, Para fine .. .. per lb. 8/10 to 8/113 "m 
a T ( : Я рег gal. 5/6 ix $ Iron, Charcoal Sheets .. per ton ` 218 Ыб 
a Copper Sulphate .. К per ton £21 15 £2 dec 4 » Pig (Cleveland warrante) per ton 46/7. 2s. 14d. dec. 
a Lead, Nitrate Se : per ton 2% i ,, Forgin 5 to sise per ton From £11 xs 
в „ White Sugar i per ton £31 ae ©, Бсғар, .. рег ton 47/6 to 50/. $4 
А us 5 * іа s ре: too i | is б, ire. galvanised No. 8 .. рег ton £9 16 ЧА 
а Methy гі рег е ©. | 
а Марһуһа, Solvent (90% at160^ C). per gal. 5/6 Я g Lead, English Ingot .. . per ton 412 5 7/6 dec. 
a Potash, Bichromate, in casks .. per Ib. 8d, v 9 » š Sheet .. per ton £14 10 T 
а, Caustic (75/8096). . .. per ton EM 55 т Man e Wire No. 98 si .. per lb. 80 M 
a Bisulphate es .. per ton £85 ee g Mercu . ` per bot. £8 12 6 Bt 
a Sheliac ... рег cwt. 121/- 2s. inc. . d Mica dH. original cases) ЖАЙ, рет 1Ь, 8d. to 1s. inc. 
a Sulphate of Magnesia . .. per ton £4 10 эе d 5 i$ ñ medium per lb. 2s. to 3/8 inc. 
а Bulphur, Sublimed Flowers per ton £0 5 Vs d large .. per lb. 8/6 to 7/8 inc. 
ass Recovered .. per ton £5 10 у р Phosphor Bronze, plain castings per Ib. 1/- to 1/94 М 
a Lum e» per ton £5 А р T rolled bars & rods per lb. 1/1 to 1/4 
a Soda. Caustic twhite 70 %) .. perton 210 15 E p 17 5: киреп; per lb. From 1/9 
а „ Crystals АР ee .. per ton £8 T o Platinum - per os. #4 
а „ Bichromate, casks.. .. per lb. 944. os p Silicium Bronze Wire . per 1b. 10d. to 1/- sts 
| i Btee., Magnet, acc'd'g to desc' p n per ton £58 > 
METALS. &о. 4, „ in bars 2 Y k TM és 
10 to х 
b Aluminium Ingote, in ton lots .. per ton £130 2 g Tin, Block. per ton | 2189 10 | 305. ine. 
b 5i Wire, in ton lots .. per ton £168 бє d » Foil ^ .. perlb. 1/64 bo 
b K Sheet, in ton lota .. рег ton £166 ia » Wire, Nos. 1 to 16 . per lb. | ` 109 Ad. dec. 
p Babbitt’s metal ingots . per ton £48 to £145 ^ p White Antitriotion Metals— 
e Brass (rolled me 7" to 17) basis per lb. 944. "n ` | “White Ant brand per ton | 
e „ Tube (brazed) А per Ib. Я | j Yarns, 2/108 Grey Cotton, on вр'1в per lb. 
ёс.» » (solid drawn).. .. per lb. 77d. 4d. dec j » 6G lea. Flax. .. per lb. ' - 
e „ Wire, basis. per Ib. 75d. | i, Splyl0lbe. Russian .. per Ib. a 
e Copper Tubes (brazed) р per lb 914: . dec. | j » 10 lbs. Russian, single. per lb. vx 
с a „ (solid drawn) .. per lb. 92d. . dec. j 180 Ibs. Jute rove per ton 5 
g Copper Bars (best selected .. per ton £75 | £8 inc. | k Zinc, Bh't (Vieille Montagne bnd.) per ton i. 


Quotations supplied by :—-a Messrs. G. Boor & Co.: b The British Aluminium Co., L.; c Messrs. Thos. Bolton & Sons., Ltd.; d 1 Messrs. Е. Wiggins & Sons. ; 
в Messrs. Frederick Smith & Co.: f India-Rubber, G. P. and Teleg. Works Co.. Ltd. ; А Messrs. Jame: & ^nokepeare ; А Messrs. Edward I. li в Co.: i Meesrs. Bolling 
and L'we; j Messrs. W. Н. Hindley & Co.; k Messrs. Morris Ashby, Ltd. ; m Messrs. W. T. Glover & Co., Ltd. ; п Messrs, P. Ormiston & Sons; o Messrs. 
ошоп, Matthey & Co., Ltd. ; Р Тһе Phosphor Bronze Co., bue. 


«ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. _ 


Reoeipte for Miles Week | Reoeipts for Miles 
Locality. =e Е the week. Total to date. | open, Locality. ending the Week. Total to date. open. 
| 4 4E si | NE CE 
Aberdeen .. `.. .. Apr. 25 | 9 929 | 4991 «om | + 11,618. — | — 8 |B.E.T. Co. (eontinued)— |, 2 £* | £ | £* ИС 
Birmingham #6 рь 25 4,198 — 68 83.201 + 4,679 — — [Е Bouth . . Арг. 17 1,117 | 4841 11,235 | + 86, 21 | — 1 
Blackburn „ 24 705 | 9 3, % + 501 E. +19 |6 Swansea . " | » 17 591 | +182) 6,9277 + 559 e 
Blackpool and Fleetwood | TES 296 + H, 431 - 421 71 — d Taunton . os eel „ 17 78 | + 24 3 — 12 1 |+ 14 
Bolton . | „ 26 | 1,751 | 4215 | 7,248 + 1,619; — -- 8 Tynemouth T" „ 17 379 | +174 3.197 + 466 р ха 
Bradford .. oo’ owes 96] 8,54 | 4514 13,944 + 1,193 39 72 9 eston -super - -Mare.. „% 15 142 — 522 | — 1+ 
Bristol s " e.» 94 | 4.496 | +235 | — — 28 — Wolverhampton Dist. » 17 862 , +407 5,502 + 8,163! 1 j*8 
Burnley |: .. „ 9| 7 64 — — | — — |È | wrexbam „ 17 142 — 313! — —— 
British Elec. Trao. Co. :— $ | Yorke WoolenDist..| „ 17 205 | — 11.64 — 6 L 
Barnsley District — .. „ 1 251 == 2,5710 — 2 8 | ! | 
Devonport „ 17| 168 | + 54 | 6100 + 160) 5 — 8 сагат  .. .. ..| „ 25 1.699 | 4955: 6,587, + 45| — | — 
Dudle —Btourbridge. . „ 17| 1179 | 4495 11.203 + 2,149 182 — EE Dover is х атар, M 115 | — 12 8,086 + 81) 8 е 
Gateshead „ 17 924 | +958 | 12,679 + 2,787 + 125 Dublin  .. .. ..| „ 24, 4,517 | — Y, 11,208, + 8,878 8 
Gravesend—Northfleet : » 17 272 — 2,853 — ‚= |S |East Ham au cal. 28 498 | +160 2,351 T 89| 6 + 
asco EE О „ 17 553 | + 9, 6,650 + 482 7 — |р |Glasgow .. 25 e| of 25 | 18,208 | +1852 | 580, 86 | + 26,349 | 64 + 
H ee „„ we 17 26 | + 61 8,460 + 518 i49 Isle of Thanet... es » 95 —107 5,254 | — 606 — — 
к tester - eo » 17 186 | + 76 1617 + 100 | — Leeds - iis - „ 25 | 4,87 | +191 | 28,295 + 2417) — | = 
Merthyr .. e. РА » 17 284 4184 2. 805 — 188 8 — Liverpool .. ds ..| 5, 18 10.120 +682 | 150,481 + 8,187 | 101 '+5 
Middleton m es o 17 466 +189 8,902 + 98| 84 (~ Manchester is ..| 9, 18 12,009 ех == 2 110 — 
Oldham—-Ashton ss e 17 691 +206 8. 108 + 967, 8 —: $ Newcastle .. vi .. „ 25 2,872 +411 — — 17 — 
Peterborough .. 828 » 17 206 — 1,695 — -— = Portsmouth es | » 25, 1,460 | + 91 — — 20 — 
Poole ee ee ee | » 17 416 4 159 3,801 | + 687 si = * Sunderland РІ] 26 | 1,019 TETUR 62 4,174 + 146 19 | — 
. 17| 1,625 +179 | 23,110! + 1,989 — Central London Railway| ,, 25, 7,078 | +216 119,00 + 6,189 s | — 
Rothesay.. «s e| и 17 1 | + 155 | + 80; —|— City and 8. London Ry.| „ 2 | 3.971 | — 32 | 58,788 | 48,253 [rad 
Sheerness 89 sx » 15 — 222 — — — Liverpool Overhead Бу] ,, 26 1,681 | +238 | 96,118, + 2,879) 4 — 
Southport Ё n 17 485 | +209 3,655 + 1,252! 512 — | 
| 
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THE HULT ROTARY STEAM ENGINE. 


Exons who have long since given up the rotary piston engine | 


as hopeless, will experience a shock when they first see the Hult 
engine, and grasp its construction and working. It is the most extra- 
ordinary novelty in steam engines that we have come across. At first 
sight the cross-section appears to be simply that of the old and 
well-worn shutter piston, in which a flat shutter slides in and out 
of a slot cut parallel to the axis of a rotating solid cylinder 
revolving inside a plain cylinder. These shutter engines have been 
legion, And bave varied through all possible arrangements of the 
shutter in the piston or in the cylinder ог ín both. The one item 
in which they have steadily and uniformly failed has beeu the 
enormous development of surface rubbed by the edges of the 
1 and by the ends of the rotating piston and of the shutters 
3D 


The extraordinary feature of the Hult engine is, that whereas it 
has the shutters and the rotary inner cylinder closed in by the 
cylinder covers, and has all the appearance of the old surface 
friction, yet it has none of this fault, except only just so much or 
во little as is good for it. We shall see soon how this extraordinary 
result has been secured, but may first remark how in modern times 
certain possibilities in mechanical construction have rendered 
practicable many things invented years ago, which at the time 
proved failures, but are now successful. 


This is somewhat the case with the Halt engine. It owes much 
of its present dav possibility to mechanical work, to the possibility 
of excellent workmanship; but it also embodies a new idea of so 
truly original a kind that especial credit seems due to the inventor 
who conceived the idea. The Hult rotar; engine might be a fair 
succass without the aid of modern tools, without even the aid of 
the friction rollers which form a special feature of its construction, 
but it could not be a success without the original idea now embodied 
in it ; at least, we believe the idea is original. This idea is simply 
that of making the cylinder revolve upon its ax is. 

The scheme of the engine is as follows :—4A cylinder (1) with closed 
ends revolves on bearings wbich form extensions of the cylinder 
covers. These bearings. roll on flat rollers which ran on 
races bored inside the whole containing outer case. Inside the 
cylinder runs, in rolling contact, another cylinder (7), somewhat 
. smaller in diameter, and therefore having its axis parallel, but not 
central, with the axis of the outer cylinder. When the inner 
eylinder revolves it drives round the outer cylinder by contact. 
The inner cylinder is carried by a hollow shaft (13), supported by seta 
of smaller rollers which also run on races carried by the outer 
general casing or frame. In cross-section, therefore, we find two 
cylinders in contact along a line and with a complete crescent- 
shaped space between them (fig. 2). 

inner cylinder is slotted for two or three shutters (84, 8B, 80) 
either radial or inclined to the radial line. A light spring keeps the 
shuttere, which slide freely in the slots, in contact with the cylinder, 
and they are kept very firmly in contact by the centrifugal force 
when rnuning. The inner piston cylinder and its shutters are a 
close end fit in the outer or true cylinder, but the old rubbing fric- 
tion is almost eliminated. 

The outer periphery of the piston runs at the same velocity as 
the inner surface of the cylinder, which it drives round by contact. 
The shutters project beyond the periphery of the piston, and there- 
fore the outer edge of the shutter in contact with the cylinder 
travels a little; quicker than- the cylinder surface, the acceleration 
éommencing asjsoon as the shutter begins to; emerge from its slot 


after passing the line of contact, continuing up to the opposite end 
of the diameter and coming back to zaro again at the line of contact. 
A proportionate idea is given by rolling a halfpenny and half a crown 
together, face to face, against a flat rule, the two coins both touch- 
ing the rule at the same point. The part of the layer not covered 
by the smaller coin is like the steam space (1).0f the Hult engine. 
The line of contact is always moving round both ¢yliaders, and the 
cylinders are never again in contact along the same portion until they 
have revolved through their least common multiple of revolutions. The 
line of contact of the cylinders is the only apparent abatment to 
the steam; if steam tries to leak through at that line, it is rolled 
-out of the surfaces and not drawn between them. Steam is 
admitted through the piston immediately behind the shutter 
as soon as this has passed the liue of contact. This admission 
is regulated and cut off by a tube (32) contained in the central: 
shaft which carries the piston. The angular velocity of the piston 
and cylinder is, of course, inversely proportional to their respective 
diameters, so that there is a certain small amount of relative 
movement of their respective end superficies. But the relative move- 
ment is а mere fraction of that which would take place where the 
inner cylinder revolved in a fixed cylinder, and by this ingenious 
rotating cylinder, the main faults of the old rotary engine are 
eliminated at a stroke. E | 
At first glance, it does not seem that the engine should run, 
for here we have two bodies both moving round in the same 
direction, and actuated by fluid pressure exerted between them. 
" E pur se muovo," as Gailileo said, and to some purpose, and at 


a high velocity. The smallest Hult engine, 5 B. H., runs at 1,500 
revolutions, and the largest as yet made, of 200 B H.P., at 500 revolu- 
tions, about 50 per cent. bigher speed than the reciprocating 
engines; the dynamos can thus be made lighter and cheaper. 
One we saw at Messrs. Simpson’s works at Pimlico, of 30 B. H. p., 
ran up to 760 revolutions per minute without vibration, the engine 
being simply laid down on an arched floor, and not bolted at all. 
The only vibration came from the dynamo that was being driven by 
it. Excepting the rollers and their paths and the shaft, the whole 
engine is of cast-iron, and most of its parts including, cylinder, 
piston, rollers and roller paths cau be turned or bored by the 
strongest and simplest machine tools, and cut off in lengths from 
pieces as long as can be macbined at once. | 

The speed of the piston can be 60 to 80 ft. per second, and the 
power of an engine is increased according to the number of shutters 
employed. 

An adjustment is provided for regulating the pressure along the 
line of contact. There is but one lubricator for the internal parts. 
An engine of 200 в.н.р. occupies a space of 6 ft. x 4 ft. x 3ft., 
aud generally tbe engines weigh 30 to 35 lbs. per B H.P., according 
to pressure aod power. The engine seems to be particularly fitted 
for screw propeller work and dynamo driving. 

Reversing is effected by a longitudinal movement of the inner dis- 
tribution tube, fig. 3. This tube does not rotate with the main shaft, 
and its ports are so arranged that when the tube is moved by a lever 

rallel with ite axis, the port openingsare varied to suit forward or 

ward running, ав tbe case may be. Here, then, is a high-speed 
rotative engine, capabie of running exceedingly fast, and reversible 
with & simple movement of a lever, an engine that will not let 
steam flow to waste if it is brought up standing, and generally a 
machine which, in its combination of modern roller bearings with 
the old shutter engine, and the one novel and original idea of the 
revolviog cylinder, is one of the most interesting of tbe latter-day 
developments of the steam engine. A reference to the figures will 
further explain the method of steam distribution. 

In fig. 2:0f the three-shutter engine, the inlet ports are marked 
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10 and the exhaust ports 11, which come out on the end of 
the piston roller. Owing to the eccentricity of the cylinder and 
piston, these ports are alternately covered and uncovered by the 
cylinder cover; the steam exhauste about the cylinder and over 
the rollers ard their patns, and finally escapes from the casing 
by the pipe (46) shown in the sectional views. 

The engine runs in almost perfect balance. It might appear at first 
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‘being exhausted are equi-distant from the point o 
of contact of piston and cylinder. Thus in a two-shutter e, 
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circular inner surface of the cylinder all passes along lines which 
are radii,and there is no couple tending to move the cylinder. 
But the shutter obviously is compelled to move, and draws round 
with it the two neutral bodies. ‚ 

Many pointe of advantage are claimed for the engine in addition 
to those pointed out above. It cannot be injured by priming; it 
will run at any speed convenient for dyna mos without gearing up 
or down ; it is of small weight per K. p., is durable, enclosed and of 
small volume and cost. 

It bas, of. course, its limits, which arrive when the central valve 
becomes so large in the larger sizes that it begins to introduce an 
undesirable friction. But vp to such limits the Halt engine 
ap calculated to do good work. | 

t will be observed that exhaust must always occur not later than 
that point where the two shutters from between ie 


exhaust begins behind a shutter when this has travelled 270° from 
the line of contact. With a three-shutter engine it begins when 
the shutter has passed through 240°, at 225° for a four-shutter 
engine, or for any number of shutters = x at 


180° + 180 


The olosure of the exhaust allows sufücient compression to fill 
the ports to the desired degree. 

This engine should be particularly suitable for steam motor-cars. 

Halt engines are made in Sweden, Russia, Germany and France, 
and over 200 are said to be sold and in use. They will soon be 
made in this country also. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Tux adjourned discussion on Messrs. Fawssett and Consfable's and 
Mr. M. B. Field's papers was resumed at the meeting of the above 
Institution held on April 23rd. 

Prof. Canus-Witson commented on the great interest of the 
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as though the radial movement of the shutters in the piston would 
cause a want of balance. But the piston roller is balanced, per se, 
while the shatters are always in contact with the cylinder and revolve 
about the same centre, almost but not quite equi-distant, and 
therefore are balanced. There are, in fact, simply two centres of 
revolution round which rotate the piston and cylinder respectively, 
and it is because of their eccentricity that the shutters move in 
and out of the piston slote. 

It is, of course, impossible to indicate the Hult engine. The 
brake horse-power can be measured in the usnal way. A test made 
in this country of six hours’ duration at 115 lbs. pressure showed an 
average output of 34818 xw., or 46:07 EHP, the BHP being 
58 when run non-condeusing. The steam consumption was 3! Ibs. 

В.Н P.-hour, which corresponds witb, say, 285 lbs. per 1 H p. 
ur, and it is claimed that the results of a simple engine are 
nearly as good as tbose of the best high-speed compound engines. 

Some engineers may argue that the engine ought not to revolve. 
The fact that it does revolve is easily explained. All gases press 
normally to the contaiving surfaces. The steam in the Hult 
engine therefore presses in a radial disection upon the piston 
surface and the whole of the lines of pressure must pass hthe 
centre of revolution. There can be no tial force exerted and 
so the piston stands neutral and still. Similarly the pressure on the 


pers, supplemented by Mr. Duddell’s remarks. He questioned 
whether the stresses on cables, which these papers served to 
a reti were so serious, taking into account the severe tests to 
which they were subjected. Mr. Field had mentioned the important 
work done by the І К.Е. of America, and he thought their Proceedings 
might be more widely read over here with advantage. He commented 
on the similarity of the results obtained by Mr. Field to those of Mr. 
Steinmetz two years ago and to those of Messrs, Houston and Kennelly. 
With reference to the rise in voltage, due to resonance, at the 
receiving end of long transmission lines, the distance would have to 
be enormous for any sppreciable effect, and in a particular case 
with which he had dealt, of a line 100 miles long, using three No. 0 
wires in a triangle and 24 in. apart, tbe calculated distance for the 
maximum rise was 1,740 miles. So that for ordinary work 
this effect was negligible, as was borne out by Mr. Field's 
paper. [It will be observed, however, that this applies to an 
overhead line] With high frequencies the effects on the total 
voltages were fully shown by both Mr. Field and Mr. Duddell He 
thought the term resonance was somewhat misapplied, as it was now 
used for any effect prodacing high pressure ; he also thought that the 
oscilla effects were the real thing to contend with in trans- 
mission lines, they were frequently met with in , and were 
far greater than resonance. He commented on the similarity of the 
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results for effects produced by sudden changes in loading, which 
were obtained by Mr. Field and Mr. Steinmetz As the 
result of experiments conducted by the General Electrical 
Company of America, on breaking long-distance high-pressure 
circuits — when the break occurred under oil — ап oecillatory 
effect was observed extending over half a dosen waves, the 
circuit being broken at sero point, so that the rise in volts was 
nothing—an effect which has been shown on the oscill graph. 
While there were devices for efficiently breakiug circuits, there 
was no method of preventing the high voltage (sometimes two 
or three times the normal) consequent on making a circuit. 

Mr. G. L. Аррвиввооки gave the results of experiments in 
testing cables for dielectric hysteresis for Mesers. Henley's Tele- 
graph Co. He thougbt of employing the electrostatic system, 
(which he had previously employed in Paris) as it was very accurate 
for moderate lengths of cable. Teste of a length of unarmoured 
lead-covered cable of '9 microfarad capacity, at 2,000 volta, showed 
a power factor of 1°34 per cent.; 3,000 volta, 1:67 ; 4,000 volta, 1:86 ; 
5,700 volts, 172, the power factors rising to some exteot with the 
voltage. He proceeded to verify his results by using an air core trans- 
former. As there appeared to be a loss in this apparatus, he tested 
it and found the loes to vary as the square of the voltage. He 
considered Mr. Mather's results would be somewhat high owing to 
the type of apparatus used, but, allowing for this, they confirmed his 
own. He concluded that with iron sheathed cables tbe results 
came out 30 or 40 per cent. higher, and the watt loss increased 
more than proportionately with the voltage. 

Mr. С. P. SPARKES endorsed Mr. Duddell's recommendation as to 
localising wave records, and commented on the valve of the oscillo- 
graph in investigating effects. The safest method proposed of 


switching on high-preesure cables was through a non-inductive water 


resistance—the ern oil break switch would efficiently disconnect 
& circuit. Probably the most dangerous conditions met with in 
practice arose when disconnecting a short-circuited feeder—this 
would affect the frequency of the machines—and the only safe 
method was to reduce the voltage. 

Mr. ComsrABLM rose to reply to the numerous criticisms 
on his paper, his remarks being, unfortunately, for tbe 
greater part addressed to himself. We, however, gathered that 
Mr. Duddell's objections to the arrangements of the apparatus 
described in his paper were unfounded. He pointed out 
that Mr. Mordey's calorimetric method could not be used after the 
cables were laid. He had recently conducted some telephonic ex- 
periments on a concentric cable, which showed conclusively the 
existence of an external magnetic field. Referring to Mr. Mordey's 
remarks on the effects on transformers of switching on and off, 
he had had, during the past six years at Croydon, no instance of 
breakdown due to this cause. Referring to meter losses, he con- 
sidered that the meter which continually required attention was 
the greatest source of loss. 

Mr. M. B. Fisun, replying to the numerous minor criticisms on 
his use or misuse of terms and mathematical quantities, felt quite 
justified in using the expression ohmic resistance” as against, say, 
„apparent resistance”; he had defined most of the terms used in 
bis paper. While quite aware of Mr. Daddell’s photographic 
arrangement, its prohibitive cost had induced him to construct and 
use the cheaper arrangement shown in his paper. He did not con- 
sider that the sparking on the commutator (direct current) side of the 
converter would produce any appreciable effect on the alternating 
eystem. Speaking of the methods of starting-up and shutting 
down н.т. circuits, he had noticed at Glasgow that at certain times, a 
sparking effect occurred from the metal to the woodwork of the 
switches, these times were found to coincide with the speeds of the 
generators at which partial resonance occurred. While in America, 
inquiries had failed to elicit any known effects, due to resonauce. 
He disagreed with Major Cardew's suggest ion that the switch bad a 
capacity of its own in series with the capacity of the system; he 
thought that this switch capacity was so small as to be negligible. 
He discounted all methods of cable charging except througo a non- 
inductive water resistance. Іа makiug cable tests, a moderate 
voltage applied for a considerable time was better than sudden 
applications of high voltage, which were productive of partial 
breakdowns that might remain hidden for some time. 

As the discussion threatened to extend to the hours commonly 
associated with certain other debaters io the neighbourhood of 
Westminster, Mr. Field decided to communicate the rest of his 
reply to the Journal. З 


ON ELECTRONS. 
By Вів Отдуяв Lopaz, F. R. S., Vice-President. 
(Paper read in London, November 27th, 1902.) 


(Concluded from page 714.) 


VALIDITY OF OLD Views. 


Now that the doctrine of electricity (at least of negative elec- 
tricity) as located in small charges or charged bodies is definitely 
accepted, and now that a current can be treated as the locomotion 
of actual electricity, it may seem as if some doubt were thrown 
upon the doctrine, which a little time ago was spoken of as a 
“ modern view,” that the energy of an electric current resides in 
the space round a conductor. There is no inconsistency, however. 
The whole of the fields of an electron are outside itself; it ia in ite 
fields that its energy resides, and it is in the space round it that 
energy is conveyed when it moves; forthe ether in that space i: 
subject to the co-existence of an electric and a magnetic field. So, 


at ару point, and proportional at ordinary speeds 


also, its inertia resides in space round it, for it is accounted for by 
the B. M. F. set up when ite magnetic field changes, that is, when 
its motion is accelerated. 

In dealing with the inertia of matter, it is commonly supposed 
that the inertia resides in the matter iteelf: whereas electrical 
inertia is known to reside in the space round the nucleus. Yet we 
have been emphssising and oppcsing the view that material inertia 
and electrical inertia are essentially one and the same. 

Is there no inconsistency here? 

The appearance of inconsistency vanishes when we come to 
calculate and realise how extremely local and concentrated the 
intense part of the field of anelectron is. There is a sense in which 
it can be said that a moving body, for instance, a vortex ring, dis- 
turbs the whole atmosphere; but any ble disturbance 
resides very near the ring. Во it is with an electron. The magnetic 
fields falls off inversely as the square of the distance from the 
moving nucleus, and hence at a distance far lees than a millimetre, 
less even than the sige of an atom, it is quite inappreciable. The 
whole magnetic field on which its inertia depends lies y 
very close to the electron itself: it is just its extremely small size 
that enables this concentration to be possible, and even in a closely 
packed mercury atom there is practically no encroschment of tbe 
field of one electron сп its neighbours. They аге all independent, 
each with its own inertia, almost isolated from the others: for if it 
were not so, the mass of a body in close chemical combination 
would not continue constant, but would diminish, Whether 1t does 
diminish in the least degree is a question perhaps worthy of attack.* 

The momentum of a moving charge at ordinary speeds is simply 
inversely as the radius of the sphere which holds it, as stated in 
part I., but the localisation of this momentum, which is the point 
we are now considering, is given generally in Thomson's * Recent 
Researches in Electricity and Magnetism,” p. 20, and may be 
realised approximately as follows:— 

The momentum depends on the co-existence and product of the 
electric and megnetic fields. Each field varies inversely as the 
square of the distance from the moving charge; and their vector 
product is, as в direction, perpendicular to the radius vector 
to the sine of the 
angle between the radius vector and the direction of motion, while 
in magnitude it falls off as the inverse fourth power of the distance. 
All this can be realised by common sense with very little trouble. 

Bo, then, take a moving electron, and consider the distribution of 
its momentum in the space round it. Between its surface and a 
space of a hundred times its diameter, 99 per cent. of its 
momentum is contained; because we shall have to integrate the 


factor— 
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Во, within the boundary of an atom, which is а hundred-thousand 
times an electron’s diameter, there is practically none of its 
momentum not included. 

And even in one of the comparatively closely packed atoms, e.g., 


| ina platinum or mercury atom, the overlapping of momentum tor 


eacb constituent is extremely small, since their average space apart 
is some thousand times the size of each constituent electron. P 
Consequently the assertions that an electric current is a transfer 
of electrons, and that tbe energy of a current travels in the space 
surrounding the moving electricity, are statements not inconsistent 
with each other. Nor are the statements inconsistent that the mass 
of a body resides in its atoms, aud that inertia or momentum is a 
property due to the self-ipductive inflaence of the electro magnetic 
ficld surrounding a moving electric nucleus. So, also, with the way 
in which a current is propelled. The pace of progression of elec- 
trons through a solid may be considerable, see next section, but it 
is very far below the pace at which a telegrapbic signal travels 
along awire. They must be propelled by a lateral action, trans- 
mitted through the ether with the speed of light appropriate to the 
sarrounding insulator, by some arrangement which Modern Views” 
symbolised in the form of cog-wheels; they cannot be impelled by 
end thrust. The electric current is а more material entity, or has a 
more nearly material aspect, than was thought probable a little 
while since ; but all that was taught about its mode of propulsion 
and tbe diffusion of the propelling force from outside to insiae 
through successive layers, as it were, of the wire, all that waa 
taught about the paths by which the energy travels and arrives at 
point after point of the wire, there to be dissipated as heat, remains 


true. 
Number of Ions in Conductors. 


The immense number of electrons that are necessary to make up 
the mass of a piece of platinum, or of a lump of matter like the 
earth, can readily be estimated ; so, also, it is easy to imagine that 
an enormous number must be travelling in order to give customary 
strengths of current such as can readily pass through a liquid. 

Through a gas a limit is soon found to the available number, and 
accordingly the. conductivity of ап iopised gas falls off if we call 
upon it to carry more than a certain current, called the saturation 
current. See investigations by Townsend and others. But I am 
not aware of any experimental indication of such a limit in solids or 
liquids at present. In solids the pace of travel is unknown, though 
it has been ingeniously surmised, and is thought to be very great; 
considerations of centrifugal force would make the speed of each 
electron during an atomic encounter equal to e/ / (к m r), or about 
108 centimetres per second; views based on Maxwell’s thecrem 
about equal distribution of energy among the pa'ticles of mixed 
gases suggest 10’ for the average speed of electrons at ordinary 
temperatures in a solid where they are free, that is, a hundred 


* Of. Rayleigh, British Association, Belfast, 1902. 
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kilometres or sixty miles per second ; though, since each particle is 
subject to conetant changes of direction, this is by no means the 
of straightforward progrission. But in liquids they are at- 
tached to atoms, and the pace of progression is known both 
theoretically and experimentally with considerable accuracy, and is 
comparable to an inch an hour for customary gradients of potential. 
The total current is т е ; and to give a unit с.о.в. current at во 
low a speed, we can reckon how many ions there must be, 


For e = 16-7? electro-magnetic units; 
so if we take и = 10 * centimetre per second, 


then the number of ions engaged in conveying the c.g.9. unit of 
10 amperes is э = 10”. But, after all, this is nothing very great. 
It is only about the number of atoms in a cubic centimetre of liquid, 
and by applying a greater gradient of potential the ions can be 
made to move faster. By gradually narrowing down the section of 
a liquid conductor under a given gradient of potential, it might 
seem possible to get evidence of an approach to a saturation- 


current density in liquids. The observed accuracy of Ohm's law“ 


under such conditions, however, is against this experimental possi- 
bility. 
CONCLUSION. 


The subject is very far from exhausted, but I must not attempt to 
cover more ground. The most exciting part of the whole is the 
explanation of matter in terms of electricity, the view that elec- 


tricity is, after all, the fundamental substance, and that what we 


have been accustomed to regard as an indivisible atom of matter is 
built up out of it; that all atoms—atoms of all sorts of substances— 
are built up of the same thing. In fact, the theoretical and proxi- 
mate achievement of what philosophers have always sought after, 
vis., а unification of matter, And another surprising and suggestive 
result is that the spaces inside an atom are so enormous compared 
with the size of the electrical nuclei themselves which compose it ; 
so that an atom is a complicated kind of astronomical system, like 
Saturn’s ring, or perhaps more like a nebula, with no sun, but with 
a large number of equal bodies possessing inertia and subject to 
mutual electric attractive and repulsive forces of great magnitude, 
to replace gravitation. The radiation of a nebula may be due to 
shocks and collisions somewkat like the X-radiation from some 
atoms. 

The disproportion between the size of an atom and the o)46 of an 
electron is vastly greater than that between the sun and the earth. 
If an electron is depicted as а speck ү}һ of an inch in diameter, 
like one of the full- stops on this page for instance, the space 
available for the few hundred or thousand of such constituent dots 
to disport themselves inside an atom is comparable to a 100-ft. 
cube; in other words, the atom on the seme scale would be repre- 
sented by & church 160 ft. long, 80 ft. broad, and 40 ft. high, in 
which therefore the dots would be almost lost. And yet on the 
electric theory of matter they are all of the atom that there is; 
they “occupy its volume in tbe sense of keeping other things out, 
as soldiers occupy a country; they are energetic and forceful though 
not bulky, and in their mutual relations they constitute what we 
call the atom of matter; they give it its inertia, they enable it to 
cling an to cthers which come within short range, and by excess or 
defect of one or more constituents they exhibit chemical properties 
and attach themselves with vigour to others in like or rather 
opposite case. 

That such an atom, composed only of sparse dots can move 
through the ether without resistance is not surprising. They bave 
links of attachment with each other, but so long as the speed is 
steady they have no links of attachment with the ether; if they 
disturb it at all in steady motion it is probably only by the simplest 
irrotational class of disturbance which permits of no detection by 
any optional meane.t Ner do they tend to drag it about All 
known lines of mechanical force reach from atom to atom, they 
never terminate in ether; except indeed at an advancing wave 
front. Ata wave front is to be found the reaction of & mechanical 
pressure of sadiation whose other component rests on the source. 
Tais is an interesting but essentially non-statical case, and it leads 
away from our subject. 

As to the bature of an electron regarded as an ethereal phenomenon, 
it is too early days toexpress any opinion. At present it ia not clear 
why positive electrons should cling so tenaciously to a group, while 
an outetanding negative electron should readily escape and travel 
free. Nor is the nature of gravitation yet understood. When the 
electron theory is complete to the second order, or some higher even 
order, of small quantities, it is hoped that the gravitative property 
also will fall into line and form part of the theory; at present it is 
an empirical fact which we observe without understanding ; as has 
been our predicament not only since the days of Newton but for 
centuries before. 

Attention has bitherto been chiefly concentrated on the freely- 
moving active negative ingredient—the more eluggish positive 
charge: are at first of less interest but the behaviour of electrons 
cannot be fully and properly understood without a knowledge of 
the nature and properties of the positive constituent too. 

The positive electron has rof, so far as I know, been as yet 
observed free. Some think it cannot exist in a free state, that it is 
in fact the rest of the atom of matter from which a negative 
unit charge has been removed; or, to put it crudely—that 
“electricity " repels “electricity,” and “matter” 1epels ‘ matter," 
but tbat electricity and matter in combination form a neutral 
substance which is the atom of matter as we know it. Such a 


statement is an extraordinary and striking return to the views 


expressed by that great genius, Benjamin Franklin. On any 
hypothesis tnose views of his are of exceeding interest, and show 
once more the kind of prophetic insight which we have had 


* Fitzgerald and Trouton, Brit. Assoc. Reports, 1886, 1887, 1888. 
T see LAW. Trans, 1893, vol. 184, рр. 750—754, also vol. 189, p. 166. 


„These three qualities of the electro-motor, 


occasion to notice in discoverers before ( 5 H). Undoubtedly 
we are at the present time nearer to the view of Benjamin Franklin 
rg men have been at any intervening period between his time 
and ours. 

The view that an atom is coniposed of an equal number of inter- 
leaved or inter-revolving positive and negative electrons—to which 
it will have been observed I myself tentatively and provisionally 
incline—that view is not Franklin’s; nor is it as yet anything but 
а guess. То make it more, work must be done upon the nature and 
properties of the positive charge; and the positive electron, if it 
existe, must be dragged experimentally to light. | 

Especially must the inner ethereal meaning both of positive and 
negative charges be explained: whether on the notion of a right 
and left-handed self-locked intrinsic: wrench-strain: in a Kelvin 
gyrostatically-stable ether, at present being elaborated by Larmor,“ 
or on ‘some hitherto unimagined plan. And this will entail a 
quantity of exploring N work of the highest order. 


SOUTH AFRICAN NOTES. 


[From OUR SPECIAL CORRESPONDENT AT JOHANNESBURO.] 


April 6tÀ, 1903. 


Cape Colony.—The Government electrician publishes a warning ín 
the current Gazette respecting the use of electric light in bath rooms. 
Where it is employed, the fittings should be placed in such a 

ition as to be inaccessible from the bath; on no account should 
*"key-holders" be used, porcelain fittings being advised; where 
feasible, he recommends that the switch should be outside the room 
altogether. | 

Claremont, Capetown.—The new works of the Cape Peninsula 
Electric Light Co., in Claremont, are rapidly approaching com- 
pletion, and supply for the Capetown suburbs, not already lighted, 
will shortly be available. 

Pietermaritzburg, Natal.—The first consignment of raile for the 
electric tramways has been despatched from рош, and, if 
arrangements at the Point, Durban, are favourable, is expected in 
the city in about six weeks. 

‚ Lourenço Marques.—The ss. Harbert, Clan Leslie, Dovedale and 
Comedian, have recently arrived here all bringing large consign- 
ments of material for the elevtric tramways. Advices have also 
been received of the despatch from home of boilers, engines and 
rails for the works. Mr. McIntyre, the South African manager of 
Henderson's Consolidated, bas arrived from Durban to superintend 
the construction of the works. 

Cradock, Cape Colony.—Emulating the example set by tbe more 
go-abead Rand townships, Cradock is now agitating for an installa- 
tion of electric light. Tne streets are at present lighted by means 
of oil lamps whicb, says the local newspaper, only succeed in 
making the darkness visible. 

Transvaal Telephones.—Telephonic communication has just been 
established between Johannesburg and Pretoria, and is now town 
open for рне use. 


THE WUST SYSTEM OF DRIVING MACHINE 
TOOLS AND HOISTING MACHINERY. 


Ir is of the greatest importance to adapt machine tools and 
hoisting machinery to the properties of electric motore, and not to 
adhere closely to the old forms, but to simplify the mechanical 
elements as far as possible with regard to the electric motor, which 
can be reversed aud stopped in the most simple manner, can be 
run with variable speed, and starts easily in any position. 
utilised in the right 
manner, simplify the machines and their handling, and save power. 
Between the motors connected to the machine and the tool itself, 
there should be a minimum of mechanism. 

Whilst groups of machines can easily be driven from motore with 
belts, spur-wheels or worm gears, there have been difficulties up to 
the present with single driving, especially with machine tools 
which must work with a variety of speeda. 

It cannot be asserted that electric single driving is in every case 
preferable to group driving, yet in the near future it will certainly 
be demonstrated that machine builders willincline more to aingle 
driving than hitherto. For machines which run at high 
work only occasionally, must be pertable, or are frequently at rest, 
single driving is the most suitable, and much cheaper than 
mechanical transmission. 

With machine tools requiring very variable speeds, such as lathes, 
boring and milling machines, tapping machines, &c., with direct- 
current driving the ordinary methods of regulation are no longer 
sufficient alone, and must be used in conjunction with mechanical 
speed-regulating devices. 

With polyphase motors a speed regulation is obtainable by 
lowering tbe voltage in the rotor by inserting resistances. How- 
ever, this regulation is also combined with a reduction of the 
output, and the efficiency decreases far more rapidly tban the 
speed. Altering the number of poles is an arrangement which 


* Bee Ether and Matter,” p. 326 ; or РАЙ. Trans. 1894, рр. 810- 
811, and 1897, pp. 209—212. 
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permits the motor to be run at different speeds inversely pro- 
rtional to the number of poles; this kind of speed regulation, 
owever, leads to a sacrifice of efficiency, so that such & motor is 
unfit for constant working. : 
To make the polvphase motor suitable for the single driving of 
machine tools with variable speed over a wide range, Messrs. 
С. Wüst & Oo., of Seebach— Zürich, Switzerland, whose interests in 


Fra. 1.— ELECTRIC LATHE. 


this country are in the hands of Messrs. Marryat & Place, London, 
build special motors with the following qualities :— 
1. The speed can be regulated in steps without resistances. 
2. At each speed and output they havea constant high efficiency. 
3. The output is independent of the speed. 
4. They are capable of standing more than 100 per cent. overload 
for a short time. | 
. The motor represents, so to вау, an “electric step pulley,” which 
simplifies the whole driving device and gives the possibility to 
develop the highest power at the lowest speed, contrary to the 
electrical arrangements hitherto used, which work with very low 
efficiency at reduced speed. 
Hitherto, it was neceesary for avoiding overload at reduced 
speed to instal a motor with a much higher oatput than was 
required at normal speed, so that the motor worked for the most 
part under uneconomical conditions. This disadvantage disappears 
with the new motor. The size of the motor should be chosen 


Ба. 2.— ELEcTBRIO OvEBBEAD TRAVELLING Бап... 


according to the power requircd. Machines working with regular 
and short interruptions, such as punching and shearing machines, 
should be provided with a fly-wheel capable of absorbing the 
energy during the no-load period, tbereby assisting the motor 
during the working period. With such an arrangement the motor 
need net supply the full power required during the working 
riod. | 

Pe The new motors can be adapted, both in output and speed, to all 
special requirements. In every case the whole control is effected 
by actuating a single lever of a small controller; only with the 
larger sizes of the motors are slip rings used to reduce the starting 
current to а minimum by inserting a resistance in th- rotor circuit. 
Single-phase motors of the new type have the same qualities as the 
two or three-phase motors, and are capable of being started and 
reversed with 30 per cent. of full load. 

For electrically-driven machines and hoiste, worm gearing is one 
of the principal speed-reducing mechanisms in use, and is one of 
the best means for dealing with high speed reduction. 

It is now, however, rivalled for reductions up to 1: 50 by 
double reduction gear with double helical wheels, each wheel cut 


out of the solid on a special machine (patented by Messrs. Wiist). 
These reduction gears transmit the power in the same direction in 
which the driving shaft is running, avoiding the end thrust (in the 


Fic. 3.— STATIONARY ELECTRIC Hoist GEAR. 


direction of the shaft), which, in worm gears, must be taken up by 
ball bearings or other energy-consuming devices. They run noise- 
lessly, and are enclosed in an oil bath similar to worm gears, 
requiring little more space than tho latter, are less costly, and have 


‚ а much higher efficiency than the best worm gears. 


As a single reduction gear, these new machine-cut double helical 
wheels form a substitute for spur gears, to which they are superior 
as regards durability and smooth raaning. They are, therefore, 
especially suitable for traction gears, and for this purpose are already 
used on the Continent. | | 

For driving with electric motors, headstocks, especially of large 
lathes, the construction with the new motor is shown iu fig. 1. 
By means of the electric speed regulation already described, and by 
operating the hand-wheel, seen on the front of the headstock, any 


Fia. 4.—Егистатс TRAVELLING CRANB. 


required speed can be obtained. The speed can easily be varied 
at constant and high efficiency. The mechanism is so arranged that 
with a maximum of overload, the motor continues to run without 
moving the gearing, so that destruction of the motor is absolutely 
avoided ; thas the principal advantage of belt driving is retained. 

This type of headstock can be attached, without difficulty, to any 
existing lathe, or horizontal boring and milling machine, thus 
replacing an old and worn headstock. 

Electric drilling machines are built in different sizes, with 
$, 1, 2, 3, 4 aud more H.P. motors. These machines allow of the 
most varied application, as pillar, radial, universal and wall drilling 
machines, or horizontal boring and milling machines. | 

In the new construction the working spindle is directly fitted to 
the motor, and yet the machine is perfectly adapted for variable 
speed and variable use with automatic or hand feed. Farther, the 
machine is desígned for the quick return of the spindle, whilst the 
drilling apparatus can be turned in all directions. | 
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An overhead travelling drilling machine for bridge-building shops 
is illustrated in fig. 2. 

A travelling truck is provided with a variable-speed motor (poly- 
phase or direct current) The drilling head itself is attached toa 
tube which can be raised or lowered. The drilling h-ad is counter- 
balanced in such a manner that the apparatus can ea-ily be brought 
into a convenient position t^ the piece to be operated on. This 
machine is y suitable for adjusting and finishing the punched 
holes in bridge construc! ion. 

Fig. 3 represents stationary N gear for electric passenger 
and goods lifts, which is controlled without an attenaant by means 
of push buttons. ' 

working of lifts with single-phase alternating current motors 
generally requires & winding 5 the motor to be started 
without load and afterwards put into gear by mechanical devices. 
On the Wüst system mecbanical reversing gear, which can be 
operated automatically or by hand, is connected to the brake which 
acts upon the worm shaft of the winding gear. From the motor 
always running in the same direction the movement is transmitted 
in one or the other direction to the worm gear by means of noiseless 
bevel gear. | 

Fig. 4 illustrates an electric crane gear, in which only the motor 
for raising and lowering the load is fixed on the crab. The motors 
for the longitudinal aud transverse motions are fixed at one end of 
the crane girder. This arrargement has the advantage that the 
certainty of the transverse movement of the hoisting gear is 
secured, even with a strong pull in the longitudinal direction, and 
this design permita of an extremely simple and reliable construction 
of the hoisting gear with comparatively small dimensions. The 
number of transverse wires on the crane is reduced, and the crane 
hook sweeps the whole clear space of the workshop as far as pos- 
sible, an advantage gained by scarcely any other arrangement. All 
bearings of these cranes which are subjected to any considerable 
thrust, such as bearings of the crane wheels, the wheels of the 
hoisting gear, the drum axles, &c., are roller bearings, with rollers 
of gilver-steel accurately ground to gauge. 

The use of wire ropes instead of chains with fast running electric 
cranes, as shown, has the advantage, amongst others, that a wire 
rope never breaks without warning. 

The braking of the hoist motors is automatic when working with 
direct or polyphase currente. In the latter case separate brake 
motors are used, connected in parallel with the hoist motor. The 
brake motor opens the bell-crank lever brake by raising a weight. 
As гооп as the current is interrupted (intentionally or otherwise), 
the brake comes into action. These brake motors are more reliable 
than poly phase or single-phase brake magnets, being also cheaper 
and easily mounted. 


For lifts it із а general condition that they stop in the highest . 


and lowest positions auton atically. Up to the present, cranes have 
rarely been provided with such stop arrangement. The firm of C. 
Wüst & Co. equip their cranes so that in no case can the торе or 
other parts of the hoisting gear, or even the motor, be damaged in 
consequence of inattention of the attendant. In the highest posi- 
tion of the hook, or in the end positions of the longitudinal and 
trapsvere motions, contacts bring the circuit breaker, which is con- 
nected to the mains in the cage of the attendant, into action. The 
prevention of the damage which a single fault of the crane 
attendant ean produce, rays for the extra cost of the automatic 
жор arrangement, and no crane should be used without such а 
vice. 

Direct-current motors with ring armature and series winding, 
or polypbase motors with different steps of speed, the latter 
with equal or even bigber output at reduced s with prac- 
tically constant efficiency, are considered the most suitable for 
crane work. The series-wound direct-current motor is self- 
ки the speed automatically varying invenely as the 


The Wüst patent multi-speed polyphase motor admits of the 
same kind of regulation from the cage of the attendant. The 
possibility of this regulation makes it fit for crane work, and even 
preferable to direct-cürrent motors, considering the general advan- 
з of polyphase currents for power transmission. | 

pork pulley blocks are an extremely convenient means of 
transport. ese pulley blocks are built in different sizes, from 4 up 
to 4 tons effective losd. An automatic brake secures the latter in 
any position. The Wiist aystem has the automatic stop arrangement 
at the highest position of the hook. Starting and stopping are 
effected by means of a donble-pull device, which controls a 
reversing switch for polyphase current, a starting and reversing 
switch for direct current, and a double friction clutch if single- 
pbase current is used. 

The load hovks swivel on ball bearings, and the speed reduction 
gear consists of noiseless running double helical wheels. The 
screws of the worm gear are hardened and ground; the worm 
wheels are accurately cut with a worm tapper, and run in an oil 
bath. Where polypbase current is obtainable, the pulley 
blocks can be fitted with multi-speed motors, enabling the 
block to lift light loads with high and heavy loads with low 


speeds, 
The pulley blocks are also built for travelling on a beam. 


Stirling Tramways.—The T.C., owing to the failure of 
the negutiations with various companies for the conversion of the 
tramways from horse to electric haulage, has authorised the 
Electricity Committee to take the necessary steps to ascertain the 
cost of securing a municipal system. 


REVIEW. 


Wireless Telegraphy and Telephony. Compiled by Dm. 
Mavrice EgNsT. London: Electricity Offioe, Price 18. 
For some time past we have sought information as to the 

modus operands of a system of wireless transmission, of which 

much was heard a year or more ago under the name of the 

Armstrong-Orling system. Although reports have been 

made about the result attained, no indication, so far as we 

are aware, has been given as to “how it's done.” This 
omission bas now, to some extent, been remedied by Dr. 

Maurice Ernst, who ‘has compiled “а Comprehensive 

Exposition of the Progress made by Wireless Telegraphy 

from Early Beginnings,” which is Followed by a Popular 

Description of the Method and the Instruments used in the 

Orling-Armstrong System of Telegraphy and Telephony 

through the Ground.” We need not dwell upon the exposi- 

tion, which is brief and not unduly comprehensive. The 
interest of this “ little work lies in the popular descrip- 
tion of the Orling-Armstrong system. We are a little 
uncertain whether the work was originaly written in 

German, and subsequently translated by someone who is 

unacquainted with the technical terms, or whether it has 

been written in English from German thought. There are 
unmistakable signs of German origin, and it is equally 
obvious that the writer was unable to take advantage of the 

Kaiser's recent essay on style. Not that we wish to discuss 

the merits of this work from a literary standpoint. The only 

consideration we need give to the style ог the German origin 
is in so far as it produces clearness or obscurity in the infor- 
mation conveyed. On p. 20 is an “ Explanation of the 

Orling-Armstrong System: Visible effects,“ from which we 

learn that on pressing a key an “interrupter is set into 

action and thereby the circuit is made and broken in 
rapid succession through а self-indaction coil.” 

At every make” the low-tension battery current passes through 
the self-iuduction coil and thereby “induces” an indirect extra 
current. At every “break” a direct extra current is induced.” 
Owing to the circuit being broken through the ''interrupter ” the 
induced “extra” current is caused to discharge iteelf by way of 
conductors into the earth. 

These earth conductors are connected to the circuit, on each side 
of the “interrupter.” Aaa result the earth is put in series every 
time the circuit is opened by the “ interrupter.” 

It will therefore be understood that at every “make” the resul- 
tant of the low-tension current and the inverse high potential 
“ extra ” current will be led to the earth. Whereas at every 
“break” the direct extra current of high electromotive force will 
with the entire battery current be likewise led to the earth. 

In the Orling-Armstrong transmitter the high potential extra" 
current, induced at the break,“ flows therefore into the ground at 


the same moment the battery.circuit (which is broken through the 
" interrupter) is completed through the eartb." : 


It is in considering this admirably lucid description that 
the importance of the question as to origin and style is felt. 
We need to know whether there is possibly any mistake in 
translation, or whether the author means what English elec- 
tricians would understand by the terminology employed. 
An equivalent term for *self-induction coil” is “ retarda- 
tion coil.” The system is apparently applicable to telephony 
as well as telegraphy. If the term “self-induction coil ” is 
to be understood as we, in England, understand it, then 
Messrs. Orling and Armstrong are employing for the trans- 
mission of telephonic messages an apparatus which is usually 
employed to prevent the transmission of telephonic currents. 
We think that this cannot bethecase. The author probabl 
wishes to describe the very ordinary * shocking coil,” whio 
we may properly call a Ruhmkorff coil. The rest of the 
description is consistent with this interpretation, if it can be 
called consistent with anything. On this assumption the 
* high potential discharges" are accounted for, but some- 
thing 18 still wanted to explain the utility of the low-tension 
eurrent. Following the above quotation it i8 stated that 

The importance of this ingenions device cannot be sufficiently 
dwelt upon. The combination of low-teosion currente and bigh 
potential discharges which results therefrom, is the prime cause of 
the remarkable success which Messrs. Orling aad Armstrong have 
achieved. 

„The remarkable success which Messrs, Orling and 
Armstrong have achieved " is perhaps known to Dr. Ernst, 
but has not yet been apparent to electricians, and these latter 
will certainly wish for more information about the com- 
bination of low-tension currents and high potential dis- 
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charges." The virtues of co-operation are considerable, and 
there is no knowing what might be done by getting high 
potential discharges and low-tension currents to walk hand 
in hand, but we think Dr. Ernst will need to write another 
book to explain to electricians just how the particular blend 
he describes is obtained. An attempt is made to describe 
* the invisible effect of this combination of electrical currents 
on the earth," but we do not feel justified in quoting this in 
full. The book costs only 1s., and to any electrician in 
search of amusement the description is worth more than 
that. There are numerous illustrations, including portraits 
of the inventors, The final block illustrates “ Field- 
Telegraph outfit: For receiving Wireless Telegrams while 
Marching. System, Orling-Armstrong." 


This apparatus consists of a specially-constructed telephone - 


receiver and a wire about 3 yds. long with a piece of metal at the 
other end. By means of the telephone receiver the dots and 
“ dashes” of the Morse code sent from a neighbouring house at a 
distance of about 500 yds. can be plainly heard. The earth con- 
nection is established through the two persons, one of whom “A” 
holds the receiver while the other, “ В,” has the piece of metal in 
his left hand. 

We do not know what would be the result if A ” should 
be less than 8 yds. distant from B," or if “ В” should 
hold the piece of metal in his right hand instead of the left. 
Except for the purpose of artistic harmony, we cannot see the 
utility of “ B.” If A“ held the telephone in his left hand 
and laid the piece of metal 3 yds. away on the ground, the 
earth connection ought to be as good as with the assistance 
of *B." But, seriously, with the infinitesimal difference of 
potential existing between two men at 8 yds. distance from 
one another, and making indifferent earth, is it likely that 
anybody ever deciphered a message not specially arranged on 
this system ? | 

The very brief reference to other systems of wireless 
telegraphy is not to be despised ; but the apparent seriousness 
of this part of the work, with the bibliography, is capable of 
doing incalculable harm to non-technical readers by 
inferentially conveying an idea of seriousness to the 
description of the Orling-Armstrong system, which de- 
ecription reminds us of nothing more forcibly than the 
mock scientific lectures which were popular enough amongst 


entertainers some years ago, and echoes of which may still be . 


heard occasionally in the patter of an eminent conjurer, who 
makes a comic mixture of scientific phrases as a preliminary 
to one of his acts of mystification. Whilst the book gives 
every indication that the author has been favoured with 
considerable information on the Orling-Armstrong system, 
we must guard against the assumption that it is in any way 
authoritative. The description of the system is not even given 
as the author's. It is by some anonymous Electrician." 


THE FINANCIAL RESULTS OF A MUNICIPAL 
EXPERIMENT. 


IN case any of our readers groan at the recurrence of the 
Wolverhampton tramway business so often, we beg leave to 
ask their forbearance for a little while, in that we are not 
belabouring Wolverhampton so much for its own good as 
for an example to others. Possibly the example is not 
required, in which case our labour will be in vain, unless the 
town chiefly affected elects to turn over a new leaf. 

Having been favoured with a copy of the tabulated 
statement of costs of the nine months’ working, from May, 
1902, to January, 1903, of the Lorain system, as prepared 
by Mr. Shawfield, the borough electrical engineer, we desire 
to criticise it after careful study. | 

First of all, we would draw attention to the fact that 
the statement of costa does not include any allowance for 
depreciation. Mr. Shawfield mentions this in bold type, and 
thereby proclaims himself one of the select band of muni- 
cipal engineers who are courageous, or intelligent enough, to 
hold sound economical opinions on this question of the 
necessity for providing a depreciation fund in addition to 
the sinking fund. We hope that his committee will follow 
his lead, although we fear, from previous utterances, that 
this is unlikely. | 

When rumours of the unsuccessful operation of the tram- 
ways first flew about, the local papers reported Alderman 
Craddock, the Acting Chairman of the Tramways Com- 
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mittee, as saying that when the balance-sheet was published 
the ratepayers would not be displeased with profits earned. 
Since then the position is unchanged, and we have grave 
doubts whether Mr. Craddock would express himeelf as 
satisfied with a profit of the same description on a year’ 
turnover of boots. | 

The average cost рег car-mile for the nine months is 
shown as follows :— 


Operating costs ... = 60614. 
aintenance T zs iis zm 605d. 

ji Lorain equipment = 534d. 
General charges ... i Los = 777d. 
Capital charges. =  2760d. 
Total 1077374. 


The total receipts per car-mile averaged 12°8d., so that 
the ratio of expenses to receipts is 84 per cent. (always 
excluding depreciation), and the *'profit" is stated at 
£3,110. | | 

In the first place, we must point out that, although for 
four months out of the nine the whole of the capital was 
not fruitful on account of a shortage of track in use, there 
is no other extraordinary first year charge, and future years 
must bring increased maintenance expenses. For instance, 
she maintenance of permanent way (excluding Lorain equip- 
ment) cost but ‘025d. per car-mile, nothing being allocated 
to this heading for three months, and a paltry, 18, 6d. and 
158. 8d. for two other months out of the nine. In esti- 
mating expenses for the future, this item should be increased 
to at least 10 times the present figure. Possibly it is very 
low on account of contractors' guarantees operating. These 
guarantees being usuully for one year, it is natural to 
assume that the permanent way account is not the only one 
which has benefited in this way. | 

Coming to general charges, we find that, the management 
and clerical staff costs £750 per annum. ‘This seems extra- 
ordinarily small, and we should be interested to know what 
proportions are charged of the salaries of the engineer and 
his assistante, and of the Town Hall staff who have to deal 
with legal and financial matters affecting the tramways. 

The next item is absurd on the face of it. Rent, rates 
and taxes for the whole of the buildings, permanent way, 
land, income, &c., are charged at the rate of £312 per 


annum. The licenses of the cars alone account for 5 per 


cent. of that insignificant sum, 

The last item we intend to criticise is insurance, which 
works out at £36 per annum. Of course, if the under- 
taking is safeguarded as the interests of the ratepayers 
demand, this covers the insurance of all buildings; all plant 
in the generating station and elsewhere used exclusively, or 
partly, for supplying energy to the cars; the rolling stock; 
third party accidents; workmen’s compensation ; and fidelity. 
Would the Corporation mind giving us, in confidence, the 
name of the insurance company which will effect dona fide 
policies of this description for £36 per annum? 

A study of the monthly “ profits” is instructive, for it 
shows that the average from May to October was £508 per 
month; while from November to January, t. s., after the 
closing of the Exhibition, the figures are £21 per month, 
January ehowing an actual loss, even under Corporation 
accountancy, of £127. 

Now let us indulge in a little arithmetic to prove to the 
people of Wolverhampton what their real prospects are. 

An sverage taken of the results obtained by over 30 elec- 
tric tramway undertakings of every class leads us to antici- 
pate reductions as follows in the normal year’s working at 
Wolverhampton :— | 


Passengers per car-mile reduced from 10:9 to 8:9 
Receipts Wi. - ” 12:8 to 11d. 


On the reduced basis, the total receipts for the nine 
months would have been | 
328,673 miles x 11d. ' 
ETT RE = £14,840, 
which at once docks £17,592 — £14,840 — £2,752 off the 
declared profit, leaving £358 to cover depreciation, &c. = 
The same undertakings averaged an expenditure, ex- 
cluding capital charges, of 7d. per car-mile. This, applied 
to Wolverhampton, gives a working expenditure of 
823,678 x 7 = £9,440. 
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Therefore, the effect of the overhead system in Wolver- 
hampton would have been to have given a balance of £14,840 
— £9,440 = £5,400 for nine months = £7,200 per annum, 
or £3,050 per annum over the balance at the rate shown on the 
statement. We forgot for the moment, however, that the 
following bitterly significant statement forms a preface to 
the tabulated statement :— 

“The whole of the figures in this statement relate solely 
and entirely to electric traction account, and no regard has 
been taken to the profit or loss resulting from the working 
of the horse tramways, or the interest and sinking fund on 
the purchase of the old undertaking.” 


As the loss оп the horse tramways is reported to be about 


£3,000 for the year, and as the cost of the old undertaking 
was £26,750, it is evident that even the possible profit set 
out above would have been snatched from the grasp of the 
hungry ratepayers. | i 

It should not be forgotten that the horse tramways would 
not have existed to make a loss if the Corporation had not 
indulged in the expensive pastime of experimenting. 

The correspondence columns, and sometimes, we regret to 
say, the editorial columns as well, of the local papers, seem 
to indicate that the smooth and generally noiseless ranning 
of the cars is attributed to the superior merits of the Lorain 
system, instead of to the combined influences of the engineer- 
ing staff, new cars, and new, unworn track. It should be 
unnecessary to say that, so far as smoothness of operation 
is concerned, there is no difference whatever between the 


overhead and the surface contact systems, so long as they. 


are equal in point of age and efficiency of upkeep. 


WIRELESS TELEGRAPHY IN THE UNITED 
| STATES. 


iios Ban a qi" — 


Br E. GUARINI. 


(Continued from page 684.) 


WE now come to the patente taken out by Prof. Fessenden, 
whose instruments, constructed by Messrs, Queen & Co., 
have been used for very interesting experiments by the 
Weather Bureau of the United States, and commented upon 
by several scientific journals, amongst others the ELECTRICAL 
REVIEW in 1901. 

We find in the Fessenden apparatus many points of 
interest, ingenious modes of arrangement, and а number of 
new ideas, some of which, perhaps owing to the incomplete 


in 


Fic. 10. Fia. 11. 


T 


_Fia 12. 


nud vague way in which they are expressed, are incompre- 
hensible to us, as to the majority of those that have studied 
the Fessenden patents. | 

Thus, the waves used by Prof. Fessenden are of a special 
kind. The inventor characterises them as follows in his 
American patent, No. 706,746 :— 

„In the Lodge waves the electric energy is maximum 
when the magnetic energy is minimum, and all energy not 
absorbed by resistance losses is recoverable, while with the 
form investigated by me (Fessenden), the electric energy is 
maximum at the same time as the magnetic, and none of 
the energy radiated is recoverable except by deflection. I 


have found that it is essential for the proper sending and 
receipt of these waves, that the surface over which they are 


‘to travel should be highly conducting, more especially in the 


neighbourhood of the point where the waves are generated. 
I have found that this highly-conducting portion of the 
surface should extend to at least a distance from the origin 


equal to А of the wave in air, and in the direction toward the 


station to which it їн desired to send the waves. 

Reduced to its most simple expression the Fessenden 
transmitter (fig. 10) consists of a multiple antenna 
(previously described by Braun and by the writer in 1899, 
and afterwards applied to most systems) of great capacity, 
ending at one ball. of ће oscillator, the other ball being 
connected to earth through a tuning apparatus (capacity and 
self-induction) of a special form. (Ср to this point, with 
the exception of the form of the tuning apparatus, there is 
nothing new about it. 


What, however, does constitute a real improvement, and 
one which will probably enable the speed of transmission to 
be greatly increased, is the way in which the oscillator is 
worked. In contradistinction to all the systems in which the 
coil is only influenced while the signals last, M. Fessenden 
makes it work during the whole of the time occupied by the 
transmission. It may be objected that, in this case, the 
receiver will not register dots and dashes, i. e., distinct 
signals, but a continuous dash. This, however, is not the 
case, as Mr. Fessenden uses a syntonised apparatus and 
manipulates it by introducing the tuned arrangement for 
& longer or shorter interval (dot and dash). The great 
advantege of this method is seen at once; there is no 
starting of the interrupter, no self-induction or capacity to 
overcome in the primary circuit of the coil, no time los 
in charging the condenser (discharging circuit). The time 
constant is therefore excessively small, and the speed of 
transmission consequently very great. 

The receiver (fig. 11) consists of an antenna similar to 
that of the transmitter—practically it is the same — passing 
to earth through—(1) A condenser (as in the Cervera system 
which was tried in Spain). (2) A tuning arrangement 
similar to that of the transmitter. (3) A wave detector of a 
special form, based upon the long-known principle that the 
Hertzian waves, like any other current, heat a conductor 
and consequently cause its resistance to vary. 

The détector; like the arrangement described in the writer's 
Belgian patent of June 24th, 1899, and in his English patent, 
No. 1,555, of January 24th, 1900, and like that afterwards 
adopted by Messrs, Ducretet and Popoff, is put in circait 
with a battery and the primary of an induction coil, tbe 
secondary of which contains a telephone. | 

The Fessenden detector (fig. 12), which is very interesting 
in its construction, consists of a silver wire +); in. in diameter, 
containing a platinum core about yo in. in diameter, drawn 
out until the outer diameter of the silver wire is not more 
than 002 of an inch and the platinum wire 00006 of an 
inch in diameter. A short piece of the wire with the 
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platinum core is bent in the form of a U, and ita extremities 
attached to the entrance wire, The end of the U is im- 
mersed in nitric acid ; the silver is dissolved and leaves the 
platinum bare. This method has for its object to reduce the 
heat capacity to the lowest possible value. Then, in 


order to facilitate the radiation ot the heat, the detector is 


enclosed in a silver shell kept in place by a glass band at- 
tached to the entrance wires. The shell is, in its turn, 
enclosed їп bulb'of glass in which at the last a vacuum is 
made. The resistance of the detector with the U-shaped 


Fic. 14. 


bend varies from 30 to 600 ohms, and is excessively low in 
comparison with the enormous resistance of a coherer. 
In practice, Mr. Fessenden does not use a single detector, 


unt a certain number of detectors mounted on an insulating 


disc (fig. 13). By the action of a key, he replaces without 
any trouble a detector that has become useless. | 


In the circuit of the primary of the induction coil, Prof. 


Fessenden uses, instead of the ordinary Morse key, a key of 
a special type (fig. 14). This key, while it closes the circuit 
of the induction coil, works two electro-magnets, the pur- 
pose of which we will describe presently. The opening and 
closing of the circuit are effected in a bath of oil. 


(To be continued.) 


SUPPLY CANVASSING. 
[COMMUNICATED. | 


THs is а subject which to some station engineers is a great 
worry, but to others no trouble at all, for the reason that 
they do not do any. Опе may envy the man who can dis- 
miss the subject with the remark that his trouble is to get 
plant, not consumers ; but experience shows that if early in 
the history of an undertaking the right sort of load is can- 
vaged for and connected up, the rest being allowed to come 
on a8 plant capacity allows, the financial results are far 
better than they would otherwise be. 

_ The chief reason why systemmatic canvassing has fallen 
into such evil repute is that it has often in the past been 
delegated to an erstwhile insurance agent or as а spare time 
job for the clerical staff. To be properly done canvassing 
should be done by engineers, or at any rate by a man 
thoroughly competent to advise as to probable cost of 
fittings and probable bill for energy, on the amount and 
best distribution of light, &c. А good address, too, 
в very necessary. Before starting the canvass of, say, 
à new undertaking, it has been fourd advisable to 
encourage local firms of good standing to take up. a wiring" 
department, as there is generally a distrust of unknown out- 
siders, especially in small towns. Notice, too, should be rent 
to the best known makers of electric motors and other 


. Suppliers that the works are about to start, as often invalu- 


able assistance is gained thereby. The offices of the under- 
taking should be well lighted with representative types of 
house fittings, and it is well to have a small motor, а desk 
an and a radiator or two connected up for show purposes. 
These can often be had on loan from makers, and the collec- 
tion, combined with a visit to the engine room, will form a 
good excuse for inviting a possible consumer down and 
getting him interested. 'Го begin the canvass, calls should 
be first made at the shops of hairdressers, as the light is here 
sen at its best, its coolness appreciated, and it becomes a 
topic of conversation. An early canvass should be made of 
the hotels, restaurants and bars, as these are usually very 


long-hour congumers; where new decorations are noticed, a 
special point should be made as to the cleanliness of the 
electric light. In dealing with tied houses, a short courteous 
letter to the brewers is advisable, pointing out the advantage 
to them of the adoption of the light. 

In dealing with private houses, which really are the best 
lighting consumers, it is very necessary for the canvasser to 
have neat cards printed, and to be provided with illustrations 
of fittings, &о. | | 

In canvassing for power supply, a start should be made 
by addressing, if possible, a personal letter to each likely firm, 
stating the fact that a supply is about to be given, the price 
per unit or per horse-power-hour, and that the writer would 
be pleased to call personally and give any desired informa- 
tion. Inthe event of any favourable reply, offers might be 
made of the services of the company’s engineers in getting 
out specifications, arranging drives, &c. It should always be 
borne in mind—and this applies to lighting as well as power 
supply—that whatever may be the cause of any failure, the 
consumer will put the blame on the supply company, so that 
every endeavour should always be made to safeguard the 
interests of the consumer by thoroughly examining and 
testing all work connected to the mains, both during con- 
struction and on completion. At the same time, the relations 
between the company’s staff and the local contractors as well 
as between them and the public, should always be courteous 
and friendly. | | 


— 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ge., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


G. F. M." writes :—" I should be glad if through the Legal Query 


Column’ of your paper you could let me know if a special, or any, 
sanction is necessary trom the Board of Trade or Parliament to carry 
power (three-phase, вау, 6,000 volts) along а country road for five 
miles from a large waterfall to a town, which town has a provisional 
order of ita own; but the power would be supplied as above by a 
private company.” | | 

e," The Act of 1882, Sec. 14, provides that undertakers shall not 
be authorised to place any electric line above ground, along, over or 
across any street, without the express consent of the local authority. 
In these circumstances it is clear that G. F.“ M.“ cannot lay his 
wires along the highway in the manner suggested without obtaining 


. the consent of the local authority. If the consent of the local 


authority is obtained and the Board of Trade regulations are duly 
observed, the wires can be set up. There is no necessity for any 
application for а provisional order. Of course “G. F. M." may 
think it better to apply for a provisional order for the sanction of 
his undertaking. If he does not do so, however, he will be well 
advised to procure a copy of the “ Regulaticns " prescribed by the 
Board of Trade under Sec. 4 of the Electrio Lighting Act, 1888, 
which may be procured from Measrs. Eyre & Spottiswoode, London, 
E.C. These regulations show exactly at what height he muet put 
his wires, and also prescribe the limits which are to be obseryed 
with regard to preseure, &c. 


CARE OF TROLLEY WHEELS AND STANDS. 


By FRANK BERRY, JB. 


Tum tension applied toa trolley pole is a very important factor in 
the life of both the trolley wheel and the wire. The life of a trolley 
wheel is, of course, affected by the pressure with which the trolley 
wheel is held against the wire, by the amount of current that it 
passes, and by the grade of material of which itis made. The 
tension springs on the trolley stand should always be so adjusted as 
to give the trolley wheel a firm contact against the trolley wire at 
that point on the read where the wire is at its greatest height above 
the roadbed, and no more, as excessive tension will lessen the life 
of the trolley wheel a considerable number of miles, besides waste- 
fully cutting the trolley wire. No specific rule can be set down for 
the proper amount of tension to give a trolley pole, as under some 
conditions of operation heavy trolley wheels are required, and then 
more spring tension is, of course, required to produce the required 
degree of pressure against the trollej wire than if a lighter wheel 
were uged. 

It is a well known fact that the motorman's methods very greatly 
affect the life of a trolley wheel. For instance, if a motorman is 
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careless about going over section breakers, frogs and crossings, and 
allows the power to remain on when it should be off, destructive 
arcing will occur which will make flat spots on the trolley wheel, 
and these cause worse arcing by improper contact and rapidly wear 
out the trolley wheel. 

The fit of the trolley wheel in the trolley harp also affects the 
good running qualities of the wheel A newly bushed trolley 
wheel should fit easily over the axle pin, and the end play should 
be taken up by threading on copper washers, leaviog, of course, 
enough end play to prevent the trolley wheel from wearing a ridge 
in the axle. Trolley-wheel axles, when they become unduly worn, 
should not be used, as they chew up the trolley bushings, and a 
wheel should, of course, be discarded before it splits in half, as the 
wear on both the trolley axle and trolley wire is increased by 
allowing it to run too long. 

Although an anti-friction metal is used in the trolley bushing, a 
little oil applied oecasionally will increase the life of the bushing. 
As previously stated, the life of a trolley wheel depends partly upon 
the amount of current that the wheel has to pass. Oa cars, for 
which the amount of current required bas been increased, the life of 
the trolley wheel will be decreased. It is important, therefore, to 
use trolley wheels of a diameter large enovgh to give ample contact 
surface on the trolley wire for the amount of current that is to be 


passed at the outset; then no serious trouble will develop if the 


current is afterwards increased. The proper diameter for any case 
can really be determined only by actual experiment, taking com- 
plete notes of the behaviour of each of sev sizes of wheel during 
a series of trial runs. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal b . P. Тномрвох & Co., Electrical Patent 
ам £a, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,414. "Improvements in electric lamps C. G. FrRNIE. April lth. 
8,17. "Improvements in electric dynamo machines." Т. R. Hitt. April 
14th. 


8,486. ‘Improvements in permanent magnet electric generating machines.“ 


G. W. SOMERVILLE, О. Hicks, and HowaARp & BuLLovGH, LTD. April lith. 

8,449. "Improvements relating to electrical cut-out or fuse holders." А.Н. 
HickLEVYV. April l4th. . 

8,448. Ап improved method of operating ships’ steering gear or lifting 
apparatus by electrical means.“ J. G. Kvuw. Aprill4th. 

8,472. “Improvements in electric motors.“ A. Kix BLE and F. 8. Betz. 
April 14th. (Complete. * 

8,474. Improvements in and relating to electric ignition devices for internal 
combustion engines.“ R. В. LovgLACE. April 14th, 

8,480. “Improvements in electric heaters." J. E. DVR. April 14th. (Com- 

lete.) 
: 8,488. Improvements in or relating to magneto-electric generators." В. P. 
Remy and Е. 1. Remy. April 14. (Complete.) 

8,491. ‘Improvements in or relating to automatic contaote for telephones 
end like clroufts.“ W. A. W. E. Нзовтн. April 141. (Complete.) 

8,97. "Improvements in and relating to electric dynamos and motors with 
alternating field." R. ZIEGENBERG. Aprill4tb. (Compiete.) 

8,507. “Improvements in space or wireless telegraphy.” W. P. Тномгвох. 
(J. S. Stone, United States.) April Iich. (Complete. 

8,508. “Improvements in space telegraphy.” W. P. THoMPsos. (J. S. Stone, 
Uuited States.) April 14th. (Complete.) 

8,503. ''Improvements in wireless telegraphy.” 
Stone, United States.) April 14th. (Complete.) 

8,512. "Improvements in electric aro lamps.” Е. W. Сове. April 14th. 
(Complete.) : 

6.546. '*An improved brush-holder for electric motors and dynamos." E. J. S. 
Wueatcrort. April 15th. 

8,550. '*Improvements in connection with the controlling of electric tram- 
cars and other vehicles." А. James and F. Bryan. April 15th. 

8,560. “System of drivi g for electiical power plants, and especially for 
electric railways.” J. SahuLXA. Aprillóth. (Complete.) 

8,570. Improvements relating to electiio aro lamps.“ Мм. KLOSTER- 
MANN, née M. HERMANN. April 15th. 

8,584. Improvements in or relating to electric signalling apparatus for 1ail- 
ways. А. OESTERREICHER and L. NEMELKA. April 150. (Complete.) 

8,615. А device for electrically opening, clo-ing, unlocking, and locking, of 
doors, the lighting of incandescent lamps aud ringing of electric bells." J. E. 
Rison and W. F. Borr. April 16th. 

8,648. ‘Improvements in electric lamps for use in connection with bakers’ 
ovens and the like.“ N. A. Minoay. April lito. 

8,658. “Improvements in and relating to electrical transformers." Н. 
LOEWENSTEIN and Н. LOEWENSTEIN. April 16th. (Complete.) 

9,664. “Improvements in systems of electrical signalling for railroads.” 
C. BARBER. April 16th. (Complete.) 

8.670. Improvements in alternating electric current meters.“ 
CAmoLAN, (The General Electric Co., United States.) April 16th. 

8,676. "Improvements in and relating to plates or electrodes for electrical 
accumulators." А. CaNcE. April 16th. 

9,679. **Improvements in apparatus for e:ectro-plating. P. HUBERT. April 
16th. 

8,690, ‘An electrical burglar alarm for protection of safes, vaults, and the 
like." J. WEATHERBY., April 16th. Complete.) 

8,746. “Improvements in fuse boxes for electricity supply mains." G. W. 
GorpRING. April 17th. 

8,774. “Improvements in wireless telegraphy.” W. Н. WHrATLEY, (E. C. 
Lewis and C. Armitage, United States.) April 17th. 

8,778. “Improvements in electrically-propelled vehicles." L. KRIEGER and 
La CONPAGNIE PARISIENNE DEN VOITURES ELECTRIQUES (procédés Kriéger). 
(Date applied for under Patents Act, 1901, September 22nd, 1902, being date of 
application in France.) April 17th. (Complete.) 

8,787. “ Improvements in electricity meters." THE ELECTRIC AND ORDNANCE 
ACCESSORIES Co., LTD., and L. J. AN. April 18th. 

8,791. “Improvements in electrostatic voltmeters." 
KELviN & J. WHITE, Lip. April 18th. 

8,800. “Improvements in interlocking electric switches and cut-outs or the 
like, and circuit-breakers, suitable for use in mines ог the like situations.“ A. 
EcxsTEIN and A. J. D. Krause. April 18th. 

8,810. “Improvements in electric cables.“ 
BEAVER. Y Aprili18th, |: 


W. P. Тномрвох. (J. 8. 


E. A. 


J. FERGUSON and 


E. A. CianEMONT and C, J. 


" &ctuating one or more relays thereby." 


Co. (8. B. Stewart, United States.) 


8,819. ‘Improvements in means for automatically regulating electric cir- 
ouits.“ H. LEIrXxR. April 18th. i 


8,826. ''Improvements in and relating to apparatus for laying ot 
skill, and administering electricity to the successful player." . C. Rose. 


April 18th. 


8,881. “ Improvements in the compounding of synchronous alternators for 
single and polyphase electric currents.” A. HEYLAND. April 18th. 

8,844. ‘Improvements in and connected with electric fuses.” J. N. Daunczr 
and J. A. WILDING. April 18th. : 


PUBLISHED SPECIFICATIONS, 1901. 


ies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
li o, im, High Holborn, W. O., and at Liverpool, price, post tree, 9d. 
stamps), 


21.974. “А new or improved collector for use in electrically-propelled or 
lighted vehicles." W. Griffiths and B. Н Bedell. Dated October 81st. 


21,981. “Improvements іп and connected with galvanising аз a means of 
J. T. Armstrong and A. Orting. 
(Patent not yet due for sealing.) Dated October 81st. 

21,984. ‘‘Improvements іп or relating to electric coils for an oscillatory dis- 
charge." A. Radiguet and О. Massiot. Dated October 8lst. `- 

22,012. ‘‘Improvements in fittings for conduit systems of eleotrio wiring.” 
L. H. Lander and Simplex Stee] Conduit Co. Dated November lst. 


22,631. “ Ар improved system for obtaining variable speeds in direct-ourrent 
electric motors." British Thomson-Houston Co. (J. A. Essberger, Berlin.) 
Dated November lst. 


22,088. ''Improvements in alter..ating electric current motors.“ H. M. 
Hobart. Dated November lst. 


22.037. Improvements in armature windings for dynamo-electric machines.” 
H. M. Hobart. Dated November lst. 


22,110. “Improvements in or relating to electric motors.” О. Н. Pieper 
and A. F. Pieper. Dated November 2nd. 


22,152. "Improvements in electric cable conductors." W. E. Hitoh. Dated 
November 4th. 


92,183. ‘‘ Connections for telephone exchanges with automatic switching off 
of the operator's telephone." Н. . (Actiengesellschaft Mix and 
Genest, Berlin.) Dated November 4th. 


22.200. Improvements in or relating to electrical systems for operating 
signals, pointe, bolts or other railway apparatus." A. J. Boult. (A. Neeleman, 
Belgium.) Dated November 4th. 

22,219. ''Improvements relating to electric telegraphy." D. Murray. Dated 
November 4th. 


22,220. Improvements relating to perforators for electrio telegraphe.” 
D. Murray. Dated November 4th. 


22,279. ‘‘Improvements in electric motor control systems.” A. Н. Armstrong. 
Dated November 5th. (Date applied for under Sec. 103 of Patents, &o., Act, 
1888, April 8th.) 

22,290. "Improvements in or relating to outlet boxes and terminals for 
electrical conduits." A.G. Brookes. (R. M. Thomas and H. D. Bette, United 
States.) Dated November 5th. | 


22,807. "Improvements in and relating to systems of, and apparatus for 
ransmitting movements, signals and the like. W. { Thierman. Dated 
ovember 5th. 

22,477. “Improvements in electrio meters." W. G. Johnson. 
and Braun, Germany.) Dated November 7th. 

22,541. ‘‘ Improvements in air-pump governors." British Thomson-Houston 
ated November 8th. 

22,548. · Improvements in systems of electric circuits for controlling electric 
motors.” British Thomson-Houston Co. (F. E. Case, United States.) Dated 
November 8th. : 

22,544. “Improvements in circuit breakers for eleotric currents." British 
Thomson-Houston Со. (К. Н. Read, United States.) Dated November 8th. 

22.545. Improvements in inoandescent electric lamps." British Thomson- 
Houston Co. (J. W. Howell, United States.) Dated November 8th. 


(Hartmann 


22,516. "Ir provements in systema of electric motor control." British 
Thomson-Houston Co. (A. 8. Garfield and C, E. d'Ornellas, Paris.) Dated 
November 8th. 

22582. “A new and improved telephone system." G. Amberg. Dated 


November @th. 


22,640. ‘Improvements іп automatio apparatus for controlling and operating 
the points of electric railways and tramways.” T. B. Stewart and W. A. 
Turner. Dated November 9th. | 


22,647. “Improvements in electric motor control systems." British 
Thomson- Houston Со. W. B. Potter, United States.) Dated November 9th. 

22,658. ‘Controlling apparatus for electrically propelled trams.” C. de 
Kendo. Dated November 9th. 

22,710. “Improvements in telegraph and telephone systems.” L. Cerebotani 
and C. Moradelli. Dated November llth. 

92,711. “Improvements in apparatus for reversing the motion of a recipro- 
oating body by electrio current impulses tranemítted through a single line." 
L. Cerebotani and M. Bernstein. Dated November llth. 

92,844. "Improvements in and relating to apparatus for verdes сце tape 
used in automatic telegraphic instruments.“ J. Gell. Dated November 19th. 

22,888. “Improvements in and pertaining to electric railways.“ W. L. 
Wise. (Maschinenfabrik Oerlikon, Switzerland.) Dated November 12th. 

22,898. ''Improvements in the lapping leads used in electrico cable-making 
machines," E. A. Claremont and J. B. Hyde. Dated November 18th. 

22,809. ''Improvements in wattmeters.“ W. du B. Daddell and T. Mather. 
Dated November 18th. 


22,921. ''Improvements in selective systems for electrical communication.” 
B. A. Reed. Dated November 13th. 

22,924. Improvements in means or apparatus for electrically transmitting 
ud receiving messages." А. T. M. Johnson and G. Guyott. Dated November 
13th. 

22,987. Improvements in electric relays." 
G. Forrest. Dated November 18th. 

22.958. Improvements іп or relating to electro-magnetic out-oute.” E. L. 
Josepb and G. Gardner. Dated November 13th. 


22,990. Novel or improved insulating composition for electrical purposes, 
and a method of applying the same." J. W. Sankey. Dated November 14th. 


S:emens Bros. & Co., and 


1902. 


146. “А method of utilising two conductors and earth for transmitting a 
number of efficient electrical conductors." C. M. Jacobs. Dated January 2nd. 

1,544. "Improvements in flash lights and electric ignitera therefor.” H. Н. 
Lake. (Communicated.) Dated January 20th. 

1.767. Improved device for varying the spee 1 of continuous current 
electric motors." A.G. Bloxham. Dated January 22nd. 

2,058. Improvements in rail bonds or connecting strips for the rails of 
electric railways.“ G. W. Blanchard. Dated January 95th. 


~ 4,805. "Improvements in electro-dynamometere," R. Ziegenberg. Dated 
February 25th. 


— —— o 


HLEOCTRICAL REVIEW. 


* 


Vor. LII. 


MAY 8, 1908. 


No. 1,828. 


“ELECTRICAL REVIEW." 


Vol. LII.) CONTENTS: May 8, 1908. (No. 1,828. 

| à | Page 
Electric Railway Traction .. T - T 885 .. 765 
Company and Consumer bate ves sits T .. 767 
Parliamentary s е РА vee aes „„ a 768 
Oorreppndeno .. .. .. . 0€ 777 
Business Notes dr o ues - ere s e 779 
Power Transmission in Greece (illustrated) d | ees we 785 
‘New Plant for Power Stations idc nini ni sos a. 788 
Electricity Supply Accounts газ see ver . 793 
Oity Notes ... ses “© - ose se S. 794 
Stocks and Shares ... бек jäi sae 2 796 
Share List of Electrical Companies ove - oes .. 797 
Market Quotations .. ds T Vis «. 798 
Electric Tramway and Railway Traffic Receipts .. isi .. 798. 
Meta) Market.—Fluctuations in April ... ses säi .. 799 
Bouth African Notes 5 7 .. 799 
Electric Welding in Dynamo Construction (illustrated) . . 799 
Institution of Electrical Engineers :— ` | 

Manchester Section. ves iss T .. 800 
Royal Commission on Londón Trafic ies 85 бе: ашы BOL 
Electrical Power on Railways  ... РР *. 802 
Notes on Motor-Starting Switches: А Criticiam aie * 802 
Independent Air Pumps and Condensers in . 803 
The Electrical Possibilities of a Coal Mine in .. 804 
The Mosely Industrial Commission T T ds .. 805 
Oscillatory Electric Sparks (illustrated) ... x uev c ww 807 
Prof. J. J. Thomson on Radium ... m ur 45 .. 807 
New Patents Applied For, 1903 ... ids - ase .. 808 


Published Specifications ... 5e iia - vee .. 808 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


1903 Edition 
NOW READY. 
| Price 10s. Post Free. 


Н. ALABASTER, GATEHOUSE & OO. 
4, Ludgate Hill, London, Е.С, 


тна ELECTRICAL REVIEW. 


published every FRIDAY, Price 4d. 
Mo Oldest Weekly Electrical Paper. Established 1872. 


фо вв OBTAINED BY ORDER РВОМ ANY NEWSAGENT IN TOWN OB COUNTRY. 


OFFIOE:—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: “ AGEEKAY, LONDON.” code ABC. 
. Telephone No. 983 Holborn. 


ALL Letters should be addressed to the Proprietors, М. Alabaster, Gateheuse & Co. 
ADVERTISEMENT ' RATES ON APPLICATION. © 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 


AND HAS 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. . 


S UBSCRI PTION RATES.—In Great Britain, Post Free per Year, 19s. 6d. To 
Al other countries, per Year, £1 10s. 
. BINDING.—Subscribers’ numbers bound, including case, for 4s. each volume. 
| CASES.—Cloth Cases for Binding can be had, price 28. 6d. each; post free 2s. 9d. 
READING CASES, to hold from One to Twenty-six Numbers until the volume 
is complete for Binding, can now be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), 6s. 6d. 


FOREIGN AGENTS. — New York: VAN NosTRAND, 23, Murray Street, 


: Veuve J. Borvmav, 22, Rue de F Banque. Berlin: AsHER & Co., 13, 
; .. Unter den Linden. 
^. Cheques and Postal Orders (on сре 1 Office London), to be made ble to 
Mr. Н. ALABASTER, 4, Ludgate Hill, j ! da 


ELECTRIC RAILWAY TRACTION. 


Last week an important Government Bill was introduced 
by Mr. Gerald Balfour, which is intended to facilitate the 


introduction of electric traction on our railways; the 


Bill, of which some detailed particulars are given by 
a legal contributor on another page of this issue, 
contains several clauses, but the one which presents the 
greatest interest is Clause 1, whereby, amongst other things, 
the Board of Trade can make an order, which, on coming 
into operation, shall have effect as if it had been enacted by 
Parliament. By this means, where railway companies are 
considering the introduction of electricity on their lines, a 
considerable amount of time and money would probably be 
saved, as, instead of having to get an Act of Parliament, 
it would only be necessary to satisfy the Board of Trade. 

"The proposed Bill treats of a subject which is actually 
engaging the minds of many of the boards of our railway 
companies, as is shown by the fact that several of them 
are already applying to Parliament this year for powers to 
do everything that may be necessary to employ electricity 
on their whole system, should they think fit so to do, 

The first clause of the Bill sets out at length several 
different ways which, in the opinion of the Board of Trade, 
would facilitate the introduction of electric traction on rail- 
Ways ; and these ways by their very nature are of interest. 

The Bill, however, is not exclusively connected with 
electric traction, but with the use of electricity for any pur- 


pose by railways. Our railway authorities have already 


realised how useful electricity is, and there are several 
companies who have put up electric power stations and 
operated their crane and. capstan installations electrically. 
The North-Eastern Railway Co. has already done this at 
Middlesbrough, and the L.B. & S.C. Railway is com- 
pleting a preliminary experimental station for the same 
purpose at Deptford Wharf. 

The Bill suggests that in some cases railway companies, 
in order to avoid increasing their capital, may find it, advan- 
tageous to make arrangements either to purchase power 
from existing electrical undertakings, or to subscribe to, or 
take part in, a separate company, in order to facilitate the | 


supply of electricity for power purposes. 


One of these two methods has already been adopted to a 


certain extent by the North- Eastern Railway in the case of 


all the electric lines which are now being equipped between 
Newcastle and Tynemouth. The railway company has 
made arrangements with the Electric Power Co. to supply 
high-pressure polyphase currents to sub- stations owned by 
the North-Eastern, where the current is converted into 
continuous current at 500 volts. 

The other method is more or less that which was adopted 
in the case of the Metropolitan District Co. in London, 


where one large power station at Chelsea Creek, which 


will contain 55,000-kw. generator capacity, but which will 
| р 
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be able to do 50 per cent. overload for two hours, will aupply 
electric current to the Metropolitan District Rxilway, to the 
Charing Cross, Euston and Hampstead Railway, the 
Brompton and Piccadilly Circus Railway, the Great 
Northern and Strand Railway, the Baker Street and 
Waterloo Railway, and the Great Northern, Piccadilly and 
Brompton Railway, and probably also to the Tilbury and 
Southend Railway. | | 

When this plant was first installed an attempt was made 
to come to an arrangement to supply electricity to the 
Metropolitan Railway also, but this was unsuccessful. 

There is no doubt that a great deal can be done in the 
way of facilitating the use of electricity by railways. We 
know of a case where a very large goods yard is owned by 
two railway companies, one of which is considering the 
installation of an electric power plant to light and operate 
the various machinery, such as cranes, capstans, lifts, &c. 
The other railway company would be very glad to purcbase 
power at terms which wonld be advantageous to both com- 
panies, but at present, to enable this to be done, an Act of 
Parliament would havé to be obtained. 

The Bill which is being introduced by Mr. Gerald 
Balfour is a very good sign, and bears out the opinion which 
we have so often expressed in these columns as regards the 
probable introduction in the near future of electric traction 
on our rail ways. | | 

That the application will first be made on suburban and 
interurban lines is clear; we do not вее any reason to change 
our belief that in this country at least, as far as main line 
traffic goes, the introduction of electric traction is somewhat 
remote, but the subject is occupying the attention of many 
eminent engineers, and we hopefally await the results of 

their investigations. 

There is one important point to which we would refer in 
conclusion, and on which we hope to touch again, namely, the 
enormous capital expenditure which will have to be incurred, 
in any case by those railway companies which enter London, 
in connection with additional terminal facilities, as at present 
the accommodation of most of our railway companies in this 
direction is insufficient to enable them to properly handle their 
main line long-distance traffic. If electric traction were intro- 
duced the suburban traffic would certainly be doubled, if not 
trebled, and in order to get the best financial results from 
both, and satisfy the requirements of the travelling public, 
they would in all probability have to be operated in an 
entirely different way from the methods that at present 
obtain. Should the introduction of electric traction on a 
large scale be realised, the short-distance and long-distance 
traffic may have to be entirely separated, and not only have 
sepsrate terminal stations, as has been done in the case of 
the Boston central station in America, but also each branch 
.of traffic be under entirely separate and independent 
management. 

There is much to be said on this subject which space does 
not permit of now, and we hope in the near future to return 
to it at greater length. 


eee 


Wk publish in another column a full re- 
port of the case of the Attorney-General v. 
The Mayor, &c., of Barnstaple, which would 
seem to show that ratepayers are in some d' -‘ricte fully j re- 


Ratepayers and 
Municipal Trading. 


pared to check the unlawful aspirations of the local 
anthority. It appears that in the year 1900 the defendant 
Corporation obtained from the Board of Trade a provisional 
order enabling them to supply electricity within the borough. 
They also obtained power to borrow £21,600 on the security 
of the rates, for the purpose of executing the works 
authorised by the provisional order. They thereupon 
proceeded to erect a generating station and to lay mains. 
In the summer of last year, however, they circularised 
the ratepayers and gave out that they were pre- 
pared to supply electric fittings and fit them up in 
private houses, and in purauance of this notice did, 
in fact, spend a portion of the money which they had 
borrowed in carrying out these works. Two ratepayers, with 
the leave of the Attorney-General, brought an action to 
restrain them from so doing, on the ground that it was ulíra 
vires. The defendants argued that they were entitled to 
supply fittings in accordance with the general law of the 
land. Ава result of the litigation, however, they consented 
to the following order: The Corporation undertake not to 
do any further installations for customers or to expend any 
further moneys on private installations except in purruance 
of obligations already entered into.” They were aleo 
directed to pay the costs of the action. It will be seen that 
the Corporation here attempted to do that which tLe Cuurty 
Council sought power to enable the Metropolitan Borough 
Councils to do by their “ Omnibus” Bill, which was pre- 
sented to Parliament a few weeks ago. The County Council's 
endeavour, as we stated at the time, was defeated after 
discussion of the matter in the House of Commons. The 
Barnstaple case proves to demonstration that powers of 
this kind cannot be exercised without the express authority 
of Parliament; and the L. O. C. defeat shows that that 
authority is not easy to obtain. : 


Ir must be highly gratifying to the 
electrical firms in the Manchester district 
to learn from a cireular just sent round 
to them by the above trades union, that approval by any 
firm of the rules issued by the Union will entitle such firm 
to a place in the Union's list of “fair firms“ We are in 
sympathy with everything that is good in trades unionism, 
from which it need not be inferred that our sympathies 


The Electrical 
Trades Union. 


extend very far. Rule No. 5 is to the effect that the 


minimum rate of wages for wiremen is to be 84d. per hour, 
and the circular referred to adds that “ а standard rate of 
pay will have a tendency to prevent unfair competition 
between employers,” doing away with scamped labour and 
ensuring a good class of work. Rules 1 and 2 seek to regu- 
late the number of hours of work and rates for overtime. A 
week's work shall consist of 58 hours, made up of five days 
of 9} hours and one of 54 hours. The first two hours of 
overtime in one day torank as time and а quarter, the second 
two as time anda half, and everything beyond that until 
starting time next day to be counted as donble time. Each 
day to stand by itself. No member to work overtime 
unless absolutely necessary, while members in the district 
are unemployed.” On the above basis, if a man w:rks from 
6 o'clock on one morning till 6 o'clock on the following 
morning, teking 3) hours for meals, he will put in 203 hours 
actual work, for which he will claim 29 hours’ pay. If he 
continue working through the day, he may do so at ordinary 
rates, and at the end of the week, having lost no quarters, 
he draws for 72} hours. He may take a day off, bringing 
his actual working hours for the week to 54} or 14 hours 
overtime, but he draws for 68; or he may lose four 


quarters, bringing bis actual week's work to 54 hours, or 1 


hour's overtime, yet he would draw for 62} hours. | 
Many firms object to this mode of reckoning, considering 
that each week, not each day, should stand by itself before 
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adding overtime. It is not an uncommon thing for а man 
to lose a quarter or two, and then ask his chargeman to let 
him work a little overtime to make up for it. We have no 
sympathy with attempts to standardise rates of pay or to 
restrict hours of labour, and we think the Electrical Trades 
Union would be better employed in making some real 
attempt to raire the standard of workmanship, leaving the 
men to settle their wages and make the best terms they can. 


Simon, Duddell and others have shown 
Speaking Flames. how the electric arc can be made to emit 
articulate speech (see ELECTRICAL Review, March 25th, 
1898, р. 398), and now two Russian investigators have 
discovered that ordinary flames, such as a Bunsen flame, the 
flame of a paraffin lamp, or even the flame of a candle, can 
be made to speak. Gabritscheweki and Batschinski, the 
discoverers of this curious phenomenon, describe their method 
of proceeding in the Annalen der Physik, Vol. 11, p. 223. 
From both poles of an induction coil short leads were taken 
to.insulated Bunsen burners, paraffin lamps, or to short 
. candle ends, A battery and microphone, capable of taking 
currents up to 4 smperes, were placed in shunt in the 
primary circuit of the coil. The distance from the micro- 
.phone to the flame was about 30 metres, The flames gave 
an excellent rendering of singing, whistling and even speecb. 
The eseential condition for success in the experiment is to 
have sufficiently great changes cf potential at the flame 
electrodes. The flame sings louder when there is a wire 
between two flames connected respectively to the two 
poles of the induction coil. 


AMONGST the batch of workmen’s com- 
pensation cases which have recently come 
before the Court of Appeal, there is one 
to which we think attention should be specially directed. 
We refer to the cage of Stevens v. General Steam Navigation 
Co., in which it came to light that the scope of the Act of 
1897 was considerably extended by the Factory Act, 1901. 
It may be remembered that by a vicious system of “ legisla- 
tion by reference,” the word factory,“ as used in the Act 
of 1897, was given the meaning attached to it in the Factory 
Act, 1895. That measure was repealed and re-enacted by 
the Act of 1901; but, by the definition clause of the Act 
of 1901, the teran factory is given an extended meaning. 
Thus Sec. 104 of the Act of 1901 alters the definition so 
ав to include the loading or unloading of any vessel in any 
dock, harbour, or canal. Under the Act of 1895 these pro- 
visions merely extended to vessels in docks. In the cage 
under notice, a claim was made for compensation for injuries 
sustained by a man who was working in a ship which was 
lying in the fairway of the Thames. It was argued tbat 
inasmuch as the definition of the term factory bas been 
extended by the Act of 1901, а claim could be made under 
the Workmen’s Compensation Act for injuries sustained by 
& man while employed in repairing a ship in the Thames, 
that being a harbour within the definition contained in the 
Merchant Shipping Act. It was argued on the part of the 
defendants that, although the Factory Act, 1901, was un- 
doubtedly substituted for that of 1895, the effect of the 
present contention would be to extend the operation of the 
Compensation Act. This, it was urged, could not have been 
the intention of the Legislature. ‘This view, however, did 
not commend itself to the Court, which held that tbe applicant 
was entitled to succeed. Although the settlement of claims 
under the Workmen’s Compensation Act has been largely 
entrusted to insurance companies, employers must watch any 
extension of its operation with considerable ix terest. Indeed, 
signs are not wanting to show that insurance companies may 
demand increased premiums, as the risks are turning out to 
be greater than originally contemplated. The case under 
aoe brings to light a very important extension of these 
risks. о | TP 


Workmen's 
Compeneration. 
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COMPANY AND CONSUMER, 
[BY OUR LEGAL CONTRIBUTOR. ] 


THE editors of the ELECTRICAL Review have received a 
large number of queries relating to the legal questions which 
arise between company and consumer. It seems that the 
meter is a constant source of trouble; while difficulties 
occasioned by the alteration of the company's system of 
supply are of frequent occurrence. In these circumstances, 
a few notes dealing with the law upon the subject, illustrated 
by references to recent cases, may be found usefal to readers 
of the REVIEW. 

Every consumer should understand that a mere demand 
does not entitle him te be supplied with electrical energy. The 
Act of 1899, and all provisional orders to which that Act 
does not apply, contain the conditions which have to be 
observed by any owner or occupier requiring a supply of 
energy. After serving a notice specifying the premises, the 
maximum power required, and the day upon which the 
supply is required to commence, the intending consumer 
must enter into a written contract, if required by the under- 
takers, to receive and pay for a supply for at least two 
years, of such an amount that the payments to be made for 
the supply at the rate of charge for the time being charged 
by the undertakers for a supply of erergy to ordinary con- 
somers within the area of supply, shall not be less than 
20 per cent. per annum on the outlay incurred by the under- 
takers in providing any electrical lines required to be pro- 
vided for the purposes of the supply ; and if required by the 
undertakers the consumer must also give security. 

The first regulation to which it is necessary to draw atten- 
tion is that which prescribes a limit of distance within which 
a supply company may be compelled to lay communicating 
wires. So long as the consumer's premises are within 60 ft. 
of the company's mains he is entitled to be connected up 
free of charge. Before making any application for a supply 
of energy, all consumers should therefore take care to ascer- 
tain the distance of the nearest main belonging to the supply 


company. 

The tenant of premises when he signs an application form 
for connection to the company's main agrees to take a 
supply of electricity at specified rates and for specified pur- 

The contract frequently contains some clause to the 
effect that for any quantity up to, say, 20 units in each 
quarter, the company may charge, say, 138. 4d." In these 
circumstances, suppose the consumer uses no electricity at 
all, can he be made to pay the minimum of 138, 4d. ? In 
other words, do the words “up to 20 units" include 
“O units.“ This question was addressed to the Editors 
some time since, and the view was expressed that the oom- 
pany is entitled to charge the minimum reserved by the 
contract, even though the consumer does not have his house 
wired. The Electric Lighting Acts clearly contemplate that 
the supply company will have to make a certain capital 
outlay in order to meet the demands of consumers. The 
necessity for that outlay is in no degree diminished by 
the fact that a particular consumer does not elect to avail 
himself of his full rigbts. In the circumstances, it is con- 
ceived that the minimum rent must be paid, although no 
current is used. The view so expressed was confirmed by 
the judgment of a county court judge in а recent саве," 
There an electric lighting company installed the electric 
light for & customer who signed an agreement to pay 10s. 
a quarter for the meter for three years. Afterwards the 
customer discontinued taking the light, and paid what was. 
due. After a lapse of two quarters the company brought an 
action for two quarters’ meter rent. Judge Emden, at the 
Lambeth County Court, gave judgment for the plaintiffs, 
but without costs. A similar conclusion was come to in the 


High Court in the case of London E. S. Corporation v. 


Priddis (1901), 18 T. L. R., 64. 

The accuracy — or, rather, the finality—of a meter 
register is а matter which sometimes comes before the 
Courts for consideration. As a general rule the register is 
regarded as conclusive. Indeed, it is declared by the 
Electric Lighting (Clauses) Act, 1899, Sec. 57, that the 


* Bouth London E.S. Corporation v. Gouldstein, ELEC. !R&v., 
October 10tb, 1902, p. 618. : 
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register of the meter is conclnsive evidence, in the absence of 
fraud, of the value of the supply; but provision is made for a 
reference of any disputes which may arise as to the accuracy 
of the meter, to an electrical inspector. In a case which was 
beard last year in the City of London Court, his Honour 
Judge Rentoul refused to be guided by the meter register. 
It appeared that the City of London Electric Lighting Co. 
sued a consumer for the sum of £3 1s. 10d., being a 
quarter's supply of electricity. The defendant objected that 
the meter was incorrect. He was only able to prove that it 
was inaccurate by showing that during the previous five 
years the amounts paid by him for the corresponding quarter 
were £1 188. 6d., £1 1s., 168. 10d., and 168. respectively. 
He paid into Court the sum of £1 8s. 6d., alleging that this 
was sufficient. The learned judge said that the company 
could not sustain their claim in the face of the evidence, and 


he accordingly gave judgment for the defendant. The above 


case seems to show that an electric meter will not always be 
regarded as infallible in a Court of Justice. 

A question sometimes arises as to the right of a consumer 
who obtains a supply of electricity at * motor" rates to 
transform it by means of & motor-generator and use it for 
lighting purposes. In view of the great difference which is 
made between “ lighting " and “ motor " charges, it will be 
economical to adopt this course in some cases. It is obvious, 
however, that by dealing in this way with a supply company, 
the consumer obtains an unfair advantage. Thus, one of the 
reasons why the company can afford to supply current for 
motive purposes at lower rates is that motors are, for the 
most part, driven during the day, when the * lighting load " 
at the central station is reduced to a minimum. It is 
obvious that the consumer who used a motor-generator 
would do so at a time when he required to light his premises, 
with the result that there would be a loss to the company. 
It is submitted that the use of а motor-generator is contrary 
to the spirit, even if it is not contrary to the letter, of the 
contract which is usually drawn up between company and 
consumer for supply at low rates for motive purposes. 

With regard to the pressure at which the company is 
entitled to supply electricity, it would seem that the 
regulations drawn up by the Board of Trade in 1901 are 
sometimes lost sight of. As a general rule, the consent of 
the consumer must be obtained before there can be any 
alteration in the pressure at which he receives his supply. 
The regulations now provide that where the consumer with- 
holds his consent after the undertakers have offered to 
comply with the general terms and conditions imposed by 
the local authority, and, if not required to do so under those 
terms and conditions, also to pay the reasonable cost of, and 
incidental to, the change (including compensation for any 
loss or damage incurred in consequence of the change), the 
undertakers may appeal to the Board of Trade, and that 
Board may, if they think fit, give their consent to the 
change on such terms and conditions as they impose, and 
. the consent of the Board so given sball for the purpose of 
the 1egulation have the same effect as the consent of the 
consumer, 
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PARLIAMENTARY. | 


CITY AND Norta-East SUBURBAN ELECTRIC RAILWAY. 


On Wednesday, April 29th, Mr. Cux1NGHAM continued his evidence, 
and in answer to Mr. PEMBER (for the Great Eastern) said that the 
weight of the trains on the Central London Railway was 98 tons 
for the seven coaches and 42 tons for the locomotive. 
would be reduced when the multiple unit system was adopted. 
The weights were 140 and 118 respectively. 

Mr. E. J. HALSEY, J. P., whose name is in the Bill as a director, 
said that the remaining directors were Mr. J. H. Buxton, Mr. 
Montague Craddock, Mr. J. H. Lukach, Hon. R. Parker, the Hon. 
Wilfred Stamforth, Mr. C. J. Lewis Stewart and Mr. H. W. Wack. 

Sir RALPH LITTLER, K. C., asked Witness to what extent the pro- 
motera would be prepared to support the line financially. Witness 
was not prepared to answer that question, but said that there 
was every prospect of the money being found. He was aware 
that the whole of the money would have to be subscribed before 
they could take land compulaorily. 

Sir RaLERH LrTTLER: Were you aware when you promoted this 
Bill that the Great Northern and City were not able to raise thoir 
capital at par?—He was aware of that. Ha did not sae апу 
difficulty in the present cas». 

By Mr. Passeg: Witaess was director of 15 companies, He had 


The weight . 


been asked to be chairman of the new company. Mr. Pember then 
asked Witness if he saw any objection to the insertion of a clause 
requiring the money to be raised in one year. 5 

The CHAIBZMA asked Witness if he knew the meaning of Mr. 
Balfour Browne's statement that financial support for the line was 
coming frum the other side of the Atlantic. Witness understood 
that it meant that support would b» forthcoming from a group of 
American financiers. ES 

The CnHarBMAN : Do you think that within two years you would 
be likely to place the stock of the company before the public through 
the Stock Exchange at par ?— Yes, subject to a reasonable amount 
of commission. 

Mr. Hay, joint engineer with Sir Benjamin Baker, of the City 
and South London line, eaid he had examined the plan of the 
station at the Monument on the proposed line. With regard to the 
croes-over before the stations, the Board of Trade sanctioned that 
arrangement on the City and South London, and it had worked 
well for 13 years on that line. The seryice in that case was often 
of 24 minutes' interval. | 

Mr. COTTRELL, general manager of the Liverpool Electric Rail- 
way, said that he knew the character of the districte through which 
the line would paes, and believed that it would relieve the existing 
congestion. He believed the working expenses would be at 60 per 
cent., which estimate he based on the fares which it was proposed 
ќо charge. Не had examined the gradients, and believed that the 
average speed would be 20 miles an hour, including stoppages. 
The gauge would be 4 ft. 83 in. In the case of a goods traffic, it would 
most likely be found desirable to build electric locomotives, as the 
multiple unit principle would not be suitable for goods traffic. A 
steam locomotive could be used for goods trains. He considered 
that the live rail of electric railways should be standardised. An 
electrically-cquipped train was under more complete control than 
a steam locomotive. He had found that an electric train travelling 
at the rate of 32 miles an hour could b3 stopped in 134 seconds. 

By Sir Rates LiTrTLER: He based his estimate that the popu- 
lation would be carried 100 times over on his knowledge of the 
district. 

At this point Mr. Ремвев asked if Witness could tell him what 
was the weight of the rails proposed to be used. WrrNESsS did not 
know, but it was announced that they would Бе 100-10, rails. 

WiTNBSS, cross-examined by Mr. PEMBER, said that the fire on 
the Liverpool Railway was due to the fusion of a motor. 

The CHAIRMAN: Were you using the multiple unit system then ?— 
Well, in a way; they were not iron-clad motors. 

He understood that methods were to be adopted on the new line 
which would prevent such an accident. 

On Thursday, April 30:h, Mr. STEEL was re-called and cross- 
examined. He said that he had worked out the following estimates of 
working expenses :— Power, including generating station, £110,469 ; 
station working (16 tube stations and 17 open stations), £119,800; 
cost of maintenance of linc, £16,500 (including renewals); main- 
tenance of 300 carriages, 49.000 per annum; general charges, 
£15,000; conductor rail, £20,000; cleaning of carriages, £5,000; 
cleanirg of stations, £4,C00; total, £289,769. He put the number 
of train miles at 7,056 per week day, and 1,411 on Sundays. 
would run throughout the whole 24 hours at varying intervals. He 
put the working expenses рег train-mile at 28. 64d, and the receipts 
would have to be 48. 7d. per train-mile. 

Mr. T. C. JENKIN, the general manager of the City and South 
London, said that his company would not object to a clause being 
int erted in the Bill compelling it to agree to the construction of a 
subway between the statiors of the two lines at Monument. 

Counsel for the promoters said that it was hoped that similar 
arrangements would be made with the District Cc. Although that 
company objected to being compelled, it was in favour of a 
subway. 

Cross-examiued, Witness said that the Board of Trade had 
earctioned several such cross-over roads as were proposed on this 
line. There were five on the City and South London. 

The Cuarnman wished to re-call Bir Douglas Fox for the purpose 
of ascertaining the amount of the saving which would be made if the 
line north of Higham Hill were abandoned, as he was under the 
apprehension that that portion of the line would not be remunerative 
at the commencement. 

Sir DovucLas said that the amount would be £616,000. There 
would also be a saviog of £19,000, owing to the fact that it was not 
now intended to take any property on the site of the Thread- 
needle Station. With regard to tbe extra cost of the larger-sized 
tube, witness said that a 13 ft. 6 in. tunnel would involve an 
additional expenditure of £220,C00. In the case of a 13-ft. tunnel 
the extra cost would be £100,000. А quarter-hour service on the 
line north of Higham Hill, instead of a five-minute service, would 
mean a reduction of £220,000. Ia that case the cost of the 
Waltham branch would be £1,100,000 instead of £1,300,000. 

In reply to Lord Вовевт CECIL: The cost of the line from 
Liverpoo] Street to the Monument wculd be about £470,000, less 
the amount which would be saved by not taking the property on 
the site of Threadneedle Street. 4 

Cross-examined by Sir R. LITTLER: They proposed to have one 
generating station, as tbat was more economical than a number of 
tzmall ones. 

Mr. J. H. LukaCcB, a director of the British Westinghouse Electric 
Co. and of the Traction and Power Securities Co., stated that both 
of those companies were interested in that railway. The latter 
company bad a capital of £2,000,000, of which one-half had been 
subscribed, and a further issue of £50u,000 was contemplated. The 
American Westinghouse Co., ia connection with which was Mr. 
George Westinghouse, was a separate concern from the Lritieh 
Westinghouse Oo. The American compaay, upon witness's advice, 
had interested itself in this schem з, and to show the gerioasness of 
their intentions they had cabled over 48,000 towards tha pre 
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liminary expenses. The British company had subscribed 45.000. 
Witness wculd not absolutely guarantee to find tbe whole of tho 
capital; һе could ғау that the companies with which he was 
connected and his associates would, no doubt, find the money, but 
he could not bind them in a matter of this kind. 

Mr. Wack proceeded to give similar evidence, but the CHAIRMAN 
remarked that witoess did not appear to have any different 
evidence, and said that the Committee had decided to confer, and 
ordered the room to be cleared. 

After conferring for a few minutes, the CHAIRMAN announced that 
the Committee were unanimously of opinion that the preamble had 
not been proved. He remarked that the Committee thought that, 
in future, it would be desirable if tbe financial aspects of a Bill were 
presented before the engineering evidence, as it would possibly lead 
to a saving of time.. 

Lord Ковевт CECIL, on behalf of the Colonial Bank, and counsel 
for the two other binks opposing, applied for costs to be allowed, 
but the CHAIRMAN said that the Committee could not award costs in 
either case. 


Srroup District AND OHELTENHAM TBAMWAYS BILL. 


A Ввгест Committee of the House of Commons, presided over by 
Bir Lewis M'Iver, on Wednesday last week commenced the con- 
sideration of the above Bill. The prcmoters were represented by 
Mr. Balfour Browne, K C., the Hon. J. D. Fitzgerald, K C., and 
Mr. C. C. Hutchinson. Mr. Moon, K.C., Mr. H. Lloyd and Mr. 
F. W. Pember represented the Great Western Railway, and Mr. 
Baggallay, K. C., and Mr. Oxley the Midland Railw:y Co., who were 
opposing. 

Mr. BALFOUR Browns, in opening the case for the promoters, 
raid it was proposed to incorporate a company t» acquire and main- 
tain tramways in tbe County of Gloucester. There was oné novel 


feature in tbe Bill, for they not only proposed to make tramways, 


but, before tramways were necessary, in some of the Cotswold 
valleys they proposed to run motor-cars by means of the overhead 
trolley system without running them on rails. That system bad 
been adopted in various places abroad, and had proved v«ry successful. 
The only thing against it was that if they were going to work 
motors along the road on the overbead system they would have to 
have two wires. In the ordinary course of tramway traction the 
current was returned along the rails, but in this сасе it would be 
returned along the second wire, and this in a sense he believed 
would contribute to safety. Of course there would be more friction 
in running along roads than along rails, so that it woald be neces- 
вату to have a greater amount of power; but, on the other hand, 
the gain was very great indeed. An ordinary tramway would cost 
about £7,000 to lay per mile, while the proposed overhead traction 
would cost £1,000 per mile. Tris cost was comparatively a small 
matter, aud for the development of these country districts it was 
very important that places which could not bear the large expense 
of tram ways should be given accommodation at once. Stroud would 
be the centre of the system, the points to which the service was 
extended being Chalford, Nailsworth, Stonehouse and Painswick, 
апа thence to Cheltenham. The opposition of the railway com- 
panies was only upon competition, but it was evident that tbe Midland 


‘aud Great Western Cos. could not compete with this system of pick- 


up traffic. All the local authorities were in favour of the Bill. The 
estimated cost of the entire scheme was £250,000, but this included 
the construction of some tramways not at present to be proceeded 
with. There was not the slightest difficulty in raising the capital 
required for the undertaking, for not only were the firanciers pre- 
pared to find the money, but the local public were prepared to sub- 
scribe. 

Mr. E. T. GarDom, clerk to the Gloucester County Council, stated 
that the Cour.cil were quite willing that the roads should be utilised 
for the purposes proposed. In certain places the promoters had 
agreed to improve the roads. 

Mr. K1MMxNS8, vice-chairman of the Stroud Rural District Council, 
also supported, and said it was intended to carry agricultural pro- 
duce on the tramways. Не preferred motors to tramways on the 
roads. 

A large number of local witnesses were called in support of the 
Bill. 

Mr. А. A. CAMPBELL Swinton, the engineer for the scheme, 
was examined, and described the routes of the differcnt sections of 
the tramways. He regarded the route as au excellent one, both 
from an industrial and agricultural point of view. The traffic would 
be of a kind which would prove remunerative. Omnibus traffic 
offered some basis of calculation, and it was the universal experience 
that the substitution of electric traction brought an enormous 
increase in the number of passengers. Overhead construction, 
where it was first intended to use it for motor omnibuses, could 
afterwards be utilised without additional capital expenditure. 
He did not agree that there would be an interference with the 
Midland Railway Co., but on the contrary, the scheme was likely to 
bring increased passenger trafü:. It was proposed to work tbe 
Northern line by means of trolley omnibuees from Stroud to 
Cheltenham in the first instance, but it was hoped before long they 
migbt convert the portion between Stroud and Painswick into 
ordinary tramway construction. He estimated the total outlay at 
£123,883. The amount of capital was £700,000, with one-third 
borrowing power, making £266,000, and leaving £142,000 for equip- 
ment. It would not be necessary for the promoters to build a power 
station, for the Gloucester Power Co., which was incorporated last 
year, proposed to tu:ld u power station at Dudbridge, and the pro- 
motors expected to make an advantageous arrargement with them 
to acquire all the requisite power. Tue Gloucestershire Power Co. 
would supply the motive power to mills in the locality, and they 


could supply the power cheaper than the promoters could. The 


necessary capital had already been arranged for. The poles were 
to carry two trolley wires; under ordinary tramway schemes 
with a single wire the electricity returned through the rail. The 
initial expense for overhead equipment would not bave to be 
increased, and they would save with regard to permanent way, which 
was an expenditure which even populous districts could ill afford 
to bear. He had made himself practically acquainted with places 
where the proposed scheme was carried out, and the principle was 
the same as that in operation between Fontainebleau and Samois. 
He had satisfied himself that the proposed methods were souud 
aud practicable, and the wonder to him was that they bad not been 
used before. 

In cros:-examination by Mr. Moon, Witness said he did not 
regard the opposition proposal of the Great Western Railway Co. 
to run mot- r-cars as at all practicable. The scheme did not 
originate with the Gloucestershire Power Co., of which his partner 
was а member. Oaly three of the promoters of the scheme were 
connected with the Power Co. As to whether it would be a nice 
thing for the Power Co. to have a tramway company to supply, that, 
of course, depended upon the price at which they would supply. 

Answering Mr. Fitzgerald, WrrNESS said the Gloucester Power 
Co. would be able to supply cheaper than anybody else. A 15- 
minute вегтісз was contemplated for the Stonehouse route, and for 
the Nailsworth section, the service would be a little under half an 
hour. For the Painswick and Cheltenham route, а 2 hours’ service 
was suggested, but that would be a matter of experiment. There 
would probably be special cars for goods, but light parcels could be 
taken on the ordinary cars. 

Replying to Mr. BAaGALLAY, WiINESS said there was no case in 
the country in which a company had statutory powers to ran motor- 
cars such as were proposed by the Bill, but there were cases such as 
at Scarborough, where statutory powers to rua motors in connection 
with tramways existed. Their proposal was subject to certain 


restrictions about consents to run the motor-cars with trolleys over 


апу road within seven miles of any route authorised. The motor 
omnibuses he saw in France, were about 3 tons in weight, and he 
thought they were rather too heavy. Something lighter would be 
required in that scheme. The speed of the trolley omuibuses would 
be eeven miles an hour. 

Mr. H. SAMUEL (a member of the Committee): Do you con- 
template allowing the public to use the wires for trolley electric 
locomotion ?— That is not contemplated now, but there is no reason 
why such a system should not be adopted eventually. 

I believe such a plan is contemplated on the Continent; I can 
quite see that in the future the whole of England may be covered 
with a network of wires for public use ? —Qaite so. 

Continuing, WiTNBEsS said he did not think pneumatic tires 
would be practicable, but solid tires might be used. 

By the CHAIRMAN: The scheme would be over capitalised but for 
the contemplated tramways. The overhead wires for motor 
omnibuses would give no direct course, and there would be suffi- 
cient flexibility to enable the driver to so guide his car as not to get 
iu the way of other vehicles. There would be no monopoly of the 
road under the system. : 

Other engineering evidence was called, and the promoters' case 
was closed. 

The Great Western Railway Co.'s opposition was then heard. 

Bir J. WILKINSON, the general manager of that line, said he 
regarded the scheme as competitive with his railway. The Great 
Western had experimented with a petrol engine, but it had not 
been a success. They had decided to try a service of steam-worked 
motor-cars between Chalford and Stonehouse, and he approached 
the Board of Trade in that matter. 

Mr. Moon, К C., addressed the Committee on behalf of the Great 
Western Co. He contended that no case had been made out for the 
scheme so far as Cheltenham and Stroud were concerned. The 
9 and Stonehouse lines would compete with his clients 
railway. 

Mr. BaddALLAx, K. C., for the Midland Railway, said that the 
proposed lines from Stroud to Nailsworth would compete unfairly 
with the Midland Railway's line. He asked the Committee to 
reject the proposed lines from Stonehouse to Stroud and from 
Dud bridge to Nails worth. 

The Committee having conferred in private for nearly half an 
hour, the CHAIBMAN, on the re-admission of the public to the room, 
asked whether the County Council would agree to certain alterations 
to which the promoters had agreed. 

Mr. Влгғоса Browne said that he hoped во. 

The CHAIRMAN then said that, in the event of the Committee 
finding the preamble proved, they would be unwilling to grant 
anything in the nature of a monopoly on anew scheme. Would the 
promoters be likely to agreeto a provision giving facilities to private 
persons to run cars for a toll or rate if the cars were во made as to 
guit the trolleys? 

Mr. Влгғоов Browne saw great difficulties, not only engineering 
difficulties, but practical ones as well. 

The CHAIRMAN: It would be extremely improbable that it could 
be done, but then the Committee had to look a long way ahead. 

Mr. BaLFouR BsowneE said he would recommend the promoters 
to accept a clause allowing persons to use the trolley wires. 

Ultimately the Committee found the preamble proved, with the 
exception of the line through Painswick to Cheltenham, which would 
have to be dropped. 


SEAFOBTH AND SEFION JUNCTION RatLway BILL. 


On Wednesday, Thursday and Friday last week, a Select Com- 
mittee «f the House ot Commons, presided over by Sir W. H. 
Holland, «oasidersd the Seaforth and Sefcon Juaction Railway 
Bill, which -e:ks to authorise the construction of a new railway, 
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43 miles long, to connect the Liverpool Overhead Electric Railway 
at Beafortb, with the Cheshire Lines Extension at Sefton. ‘Mr. 


Moon, K. O., Mr. Н. Lloyd and Mr. Vesey-Knox were for ће 


promoters, and there was opposition by the Liverpool Corporation 
(represented by Mr. Fitzgerald); the Lancashire and Yorkshire 
Railway (Sir R. Littler, K. O., Mr. Balfour Browne, K. C., and Mr. 
Acworth); tbe Earl of Sefton (Mr. Fitzgerald and Mr. Squary), 
the Sefton Rural District Council and the Mersey Docks and 
Harbour Board. 

Mr. Moon, К.С, in opening the case for the promoters, said the 
railway would provide for an important and populous district, and 
would give another through route from Liverpool to Southport. 
It would also enable minerals and goods to be brougbt to the 
Northern End of tbe Liverpool Docks. The capital of 
the Jine was £270,000. The line would be worked by 
the Overhead Railway, and would be an overhead service. 
It would be worked by electricity for the passenger service, 
and chiefly by steam for the carriage of goods. The 
passenger service would be a prolongation of the Liverpool Over- 
head Service, and the goods traffic would be worked by steam 
engines belonging to the Southport Extensions Railway. He con- 
tended that the line would in no way interfere with the traffic of 
the Yorkshire and Lancashire Railway, and a clause for the 
protection of the water mains of the Liverpool Corporation had 
been prepared. The other objections, he submitted, could be met 
by clauses. 


A large number of жібпеғвев were called in favour of the scheme. 


Mr. Batrour Browne, K. C., eaid he had a suspicion that the 
railway could not be made at all without the consent of the Mersey 
Dock Board, and that they would not allow the railway to have the 
land, 


Mr. 8. Fay, general manager of the Great Central Co., eupported : 


the scheme, and said the Cheshire Lines Committee would have no 
objection to the electrification of the whole system through to 
Southport in conjunction with the proposed junction line. The latter, 
together with the line proposed in the Cheshire Lines Bill, would 
enable a circular service of trains to be run right round Liverpool. In 
view of the fact that the earnings per mile of the Liverpool Over- 
head Railway were something extraordinary, and that the proposed 
line would be in conjunction with it, and would also have a very 
heavy coal traffic, he thought there would be no difficulty in raising 
the money required. 

Sir Wau. Forwoop, chairman of the Overhead Railway, welcomed 
the scheme, which would bring more traffic to his line. The 
Lancashire and Yorkshire Railway themselves proposed to use the 
Overhead Railway for coal traffic. At present the Overhead Railway 
did not carry mineral traffic, but by the construction of special 
wagons, or by the expenditure of £80,000 on structural alterations, 
the line could be adapted for mineral traffic. The Overhead Rail- 
way were to work the proposed line for passenger traffic, and 6 per 
cent. of the gross receipts had been suggested as the basis of 
negotiations. 

Mr. В. B. CoTTRELL, M. Int. C. H., the general manager of the 
Overhead Railway, was then called. The cost of the line he 
estimated at £232,561. There was an unopposed Bill before 
Parliament by which there would be made a connection between the 
Overhead Railway and the Cheshire lines at 8t. Michaels. That 
junction, together with the line now proposed, would complete a 
bel$ round Liverpool 27 miles in length. If the whole line were 
electrified, the entire journey could be made in 91 minutes, in- 
cluding stopping at each station. There would also be a connection 
with the Cheshire side of the Mersey, as a junction was already 
authorised at St. James’s Station, between the Cheshire Lines and the 
Mersey Tunnel Railway. 

Mr. Pew er, M. Inst. C. E., of Liverpool, said that he had laid out 
the prop’ zed line ia conjunction with Mr. Cottrell, and could see no 
difficulty in crossing the Lancashire and Yorkshire line. 

Sir Dovaras Fox, the chief engineer to the Liverpool Overhead 
Railway, was also called in support. He thought that it would be 
quite practicable for the Overhead Railway to carry minerals along 
its line. Certain strengthening in parts would have to be carried 
out, but he believed that it might be covered by the sum of £80,000. 
Ia his opinion the line should bave been constructed for a mineral 
traffic in the first instance. 

Evidence as to land values concluded the case for the promoters. 

The opposition was then heard. 

Mr. Batrour Browne, K. C., for the Liverpool Corporation, said 
that one of their objections was that the proposed line would turn 
the Overhead Бі мау into a line for through traffic. Another thing 
to which they objected was the use of steam along the docks. 

Mr. COTTRELL said that they had power to use steam under the 
existing Acte. 

Mr. Астовтн, for the Lancashire and Yorkshire Railway Co., 
said that it was unprecedented for Parliament to sanction a scheme 
which would depend for its execution upon a subordiuate body like 
the Dock Board. | 

Mr. ASPINALL, genera] manager of the Lancashire and Yorkshire 
Railway Co., called in support uf the opposition, contended that the 
propoeed railway would be a competitor with his line, upon which 
over а million bad been spent. At the present time they were wel] 
advanced with the conversion of their system to electric traction, 
and they objected to compet tion being thrust upon them. The new 
route proposed to cross their lines, and it would greatly interfere 
with the operation of a large crane which they proposed to use upon 
their railsfor dealing with the timber trade. 

On resaming the consideration of this Bill on Monday, Sir 
RALPH LITTLER, K. C., addressed the Committee on behalf of the 
Lancashire and Yorkshire Hailway Co., and asked them not to 
sanction the Bill. He said that the new line was to be in com- 
petition with the best services in England, upon which £1,100,000 
had been spent, and which would shortly be worked by electricity. 


. of the London County Council for a locus to appe 


Mr. Moon, in reply, urged that the opposition of the Lancashire 
and Yorkshire Railway was actuated purely by personal motives, 
and should not weigh with the Committee. 

The Committee declared the preamble of the Bill proved, subject 
to the passenger traffic being worked by electricity. 


South-Eastern and Chatham and Dover Railways | Bill.—Lord 
Lauderdale's Select Committee of the House of Lords had under 
their consideration on Friday and Monday, the Bill of the South- 
Eastern and London, Chatham and Dover Railways Co. Sir Ralph 
Littler, K C., who, with Mr. Boyle, K.C., ap for the pro- 
moters, said that the principal object of the Bill was that contained 
in Clause 4, which empowered the managing committee of the 
company to work the traffic « f the railwaya by electrical power, and 
for that purpose tolay down alorg such railways, and maintaia and 
use electric cables, maina, lines and apparatus for the transmitting 
of electric energy. The only opponent to that part of the Bill was 
the Corporation of London, but terms bad been arranged with that 
body, and consequently the opposition was withdrawn. The other 
opposition was to the portion of the Bill which had referenoe 
to an agreement which had been entered into between 
the South-Eastern Railway Co. and the Medway and Thames 
Canal Co. with regard to the Gravesend and Higham Canal, 
which was the property of the company. Last year it would be 
remembered a Bill was passed for the construction of a canal join- 
ing up the Thames and the Medway, to be operated electrically. 
The promoters of tke Bill had formed themselves into a company, 
and it was now proposed to transfer to them all the rights of the 
railway company іп the canal on a lease of 999 years. After hearing 
evidence, the Committee found the preamble of the Bill proved 
subject to the insertion of a clause protecting the towing path of 
the canal, Mr. Page, K.C, who appeared for the Medway and 
Thames Canal Co., pointed out the importance of his clienta’ 
interests, and «aid the retention of the towing path might be fatal 
to the widening and deepening of the canal, and to its being 
worked by electrical power. Sir К. Littler argued against anything 
being put in the clause which would give the Canal Co. powers they 
did not have before. The Committee adjusted the clauses to give 
the Canal Cc. the same facilities as thoee. already possessed by the 
existing canal. 

Metropolitan District Railway (Various Powers) Bill.—On Wednes- 
day, April 29th, the Court of Referees conaidered the application 
ar in opposition 
before the Select Committee who considered the above Bill. The 
petition was supported by Mr. E. Pollock, K.C. 

Mr. FaEgzMAN, K C., on behalf of the Metropolitan Co, objected 
to the general locus sought by the Council, and said that if such a 
locus was to be granted in regard to Omnibus Bille, railway com- 
panies would not bring such Bills in, but would frame separate 
measures. 

The Court decided to allow the County Council a general locus as 
landowners, but they wished it to be understood that they did not 


. intend in giving that decision to influence the Committee before 


whom the Bill would come in their jadgment as to what might or 
might not be considered material in dealing with the interests of 
the petitioners as affected by the Bill. ! 

Leigh Corporation Bill.—On Wednesday, April 29th, the Select 
Committee concluded tbe consideration of this Bill, and declared 
the preamble proved. Owing t» the elimination of the tramway 
line to West Leigh the estimates were reduced from £62,500 to 
£50,000 for the construction of the lines, and from £9 450 to £7,210 
for electrical equipment. 

North-Western Electricity and Power Gas Bill.—On Friday the 
promoters of tbis Bill appeared before the Examiner in the House 
of Lords for leave to insert an additional provision empowering tho 
company to take certain lands of 54 acres in the urban district of 
Stone, in the county of Stafford, for a power station. Standing 
Orders were found not to bave been complied with, and the Bill 
will accordinely go before the Standing Orders Committee. 

Baker Street and Waterloo Railway (Extension of Time).—In the 
case of this Bill the Standing Orders Committee of the House of 
Commons has decided that Standing Orders shall be dispensed 
with and the Bill allowed to proceed. 

South Shields, Sunderland and District Tramways.—'The Court of 
Referees have refused a locus to the Sunderland and South Shields 
Water Co. and the South Shields Gas Co. to appear in opposition to 
this Bill. 

Antrim, Down, Armagh and Belfast Electric Power Bill —On 
Friday it was notified by the Chairman of Committees in the House 
of Lords that the promoters of the above Bill did not intend to pro- 
ceed with the measure. The Bill was an important one, as it was 
proposed to incorporate a compeny with & capital of £1,200,000 
and borrowing powers of £400,000, and the area schedaled was the 
whole of the counties of Down, Antrim, Armagh, and the City and 
Borough of Belfast. 

Coventry Electric Tramways.—The Deputy Chairn an, reporting 
from the Committee which considered this Bill to the House of 
Commons, states that the Bill authorises the Coventry Corporation 
to acquire at specified dates the undertaking of the promoters, and 
to work the same, and that some of the tramways to be acquired 
and worked are situate beyond the limite of the City of Coventry. 
The tramways situate outside the City are in connection with the 
tramways within the City ; and having regard to the special local 
circumstances, the Committee are of opinion that the powers to the 
Corporation to acquire and work the undertaking as a whole, which 
in respect of such acquisition are a re-enactment of similar powers 
contained in the Coventry Electric Tramways Act, 1897, ought to 
be allowed, and that consequently it is not ex ent to insert the 
clause referred to in Standing Order 170a for the protection of the 
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parish councils of the districts in which the tramways outside the 
City of Coventry are situate. 
Carmarthenshire Electric Power Bill.—The above Bill was down 


for consideration by the Select Committee of the House of Lords, 


presided over by Lord Glenesk on Tuesday. It was stated that 
all opposition had been withdrawn, and the Bill was accordingly 
removed from tbe group. 

Shropshire, Worcestershire and East Denbighshire Electric Power 
Bill.— On Tuesday it was reported by the Chairman of Committees 
of the House of Lords that the opposition to this Bill had been 
withdrawn, and it was accordingly removed from the group before 
the Select Committee. 

Bournemouth Corporation Tramways.—The Bill of the Bourne- 
mouth Corporation, which empowers tbe Corporation to maintain 
and use tramways authorised by the Bournemouth Corporation 
Tramway Order, 1900, and to acquire the undertaking of the Poole 
and District Electric Traction Oo., Ltd., was down for considera- 


tion before Lord Newton's Committee of the House of Lords on 


Monday. There were no appearances, and it was stated that 
opposition had been withdrawn. 

Romford and District Tramways.—This Bill was before the 
Examiner on Friday on a petition for an additional provision. 
Standing Orders were fouad not to have been complied with, and 
the Bill will have to go before the Standing Orders Committee. 

Hove, Worthing and District Tramways.—A tion against this 
Bill has been presented in the House of Lords by the New Shore- 
ham U. D. O. e British Electric Traction Oo., who are the pro- 
moters, are seeking to insert an additional provimon in the Bill, and 
the matter will have to come before the Examiner. 


LEGAL. 


Muniorpa, Trapine IN ÉLEOTBICAL APPARATUS. 


Ix the Chancery Division of the High Court of Justice on April 30th 
and May 1st, Mr. Justice Joyce, in the case of the Attorney-General 
v. the Mayor, Alderman and Burgesses of tbe Borough of Barnstaple, 
bad before him an action at the relation of Mr. Cantler for a 
declaration that the Corporation of Barnstaple was not entitled to 
supply or deal in electric lamps, wires or other things, or to fix and 


wire houses within the borough, and for an injunction to restrain 


the rgd erue from doing anything which was not expressly pro- 
vided for in the Corporation's Electric Lighting Order of 1900. 
Mr. Younger, K.C., and Mr. Cann appeared for the plaintiff ; Mr. 
Hughes, K.C., and Mr. McSwinney for the defendants. 

Mr. Cann said the salient features of the Electric Lighting Acts 
of 1882 to 1888 were that they enabled an authority which had 
obtained the benefit of them to do certain things. The dominant 
words of the Act were the supply of electricity." i 

Mr. Justice Joyce: We must see what is the power referred to in 
Sec. 2 of the Act of 1882. It goes without saying that the Cor- 
poration cannot do what they are doing unless they are specially 
authorised by Parliament to do it. They need not be necessarily 
authorised in во many words, but they must be authorised. 

Mr. Носовив, who, with Mr. McSwinney, appeared for the 
defendavts : This is a municipal corporation constituted by charter. 

Mr. Justice Joyce: Do you say they do not want a provisional 
order at all ? 

Mr. Hocuse: Except so far as they want compulsory powers, or 
except where they propose to pay out of the rates, which they do not 
propose to do. 

Mr. Cann: Then I must refer to the Municipal Corporations Act. 
The statement of the claims sets out that the defendants are the 
local authority of the borough of Barnstaple within the Electric 
Lighting Acts of 1882 and 1888. The provisional order was granted 
in 1900, and it came into force on June 25th, 1900, the day when 
the confirming Act received the Royal Assent. The defendants 
have laid distributing mains for the par pose of generating and dis- 
tributing electricity, and, of course, that the plaintiffs did not 
quarrel with. Then comes the point where we submit the 
defendants have gone beyond their powers, for they have issued 
circulars with a view to this private installation. The defence is 
that under the provisional order referred to in the statement of claim, 
they have power to supply electricity to the borough. 

Mr. Justice ЈотсЕ: t means not to the borough, but to people 


. within the borough ? 


Mr. Cann: Yes; that means electricity as defined by the Act. 
AS incident to the exercise of such power, the defendants say that 
under tbe general law and under the general Acte and provisional 
order, they have power to supply, let on hire and set ар within 
the borough, wires and other fittings. Defendants had sold, 
let on hire, supplied, fixed and set up fittings and apparatus in the 
exercise of the power. Defendants did not admit that they 
threatened and intended to continue to do the acts of which 
plaintiffs complained. 

Mr. Justice Joyos: And they intend to do it?—There is no 
doubt about it. 

Mr. HuaHzs: We do not intend to do it in the future. We 
have d пе all we bave ever wanted to do. 

Mr. Justice Joyos: Then what is the use of this action? 

Mr. Huemes: I do not know. 

Mr. Justice Joyce: Have you really dropped it? 

Mr. Носнев: For the purposes of starting the undertaking we 
have installed and wired houses up to a certain extent. We do 
not want to go on in the future. 

Mr. YouNGER: Yet they have undertaken to maintain the wiring 
for a period of three years. 

Mr. Cann: And maintain the wiring at tho expense of the rates. 
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Mr. Ноониз: We do not want to do any turther work of that 
kind. 
Mr. Justice Joroz: You say that and mean it, of course. Then 


‚= 


this action resolves itself into an action to prevent the defendants’ 


from maintaining the wires they have 


ed: | 
Mr. Үосховв: Of course this abandonment, if it has taken place, 


was only within the last few days. — 
Mr. Justice Joycr: Is it worth while to object to their doing 
this? BL 

Mr. Cann: I do not know what undertaking my learned friend 
is prepared 
does not intend to do anything more, but 


Mr. YouxGER: I may be relying on certain information in the | 


to give. He may say at the present moment that he 


pablio Press. It may be that within the last week or two that the 


Corporation have determined not to do this, but they desire that it 


should be judicially determined. 
Mr. Justice Joyce: I do not care for what they desire. 


Mr. YousGcER: It is municipal trading or non-municipal trading. 


Mr. Justice Joyce : I am not going to decide anything but prac- 
tical questions. | ' 
Mr. Нсанкв desired to state what was the exact position of tbe 
undertaking The money borrowed for the purpose was £21,600, 
and that amount was sanctioned by the Local Government Board. 


The Corporation found that the people in Barnstaple, not under- 


standing much about electricity, were a little shy of taking the 


supply unless the Corporation wired the houses. The Corporation 


did tbat out of the borrowed money, and not ont of the rates. 


Mr. Justice Јотов: That does not cure anything. The rates are 


liable for the borrowed money. 


Mr. Huauss: The borrowed money is secured on the rates. We 


havs wired houses out of the borrowed money. 


Mr. Justice Joron: How do you know you did it out of the 


borrowed money ? | 
Mr. Ноонез: The accounts are all kept separate. We have not 
applied rates for it in any way, and we do not propose 


to do so, In 


some cases people have paid cash down foz the work done, and it 


has come back into our pockets. | 
Mr. Justice Jovcz: In how many cases—20, 30, ог 100? 


Mr. Ноонвв: I am not sure as to the total number, but the 
number who bave not paid cash is 14; others are paying under 


what is known as the “ free wiring system." 


Mr. Justice Jovom: That is hire and purchase. 


Mr. Huaues: It is spread over a number of years. It amounts 
to a small sum, and so far from the ratepayers having suffered there 


is likely to be a small profit. 


Mr. Justice Jovom: It is quite clear that you have been advised 


not to go on. 

Mr. HueuHes: That is not во. 

Mr. YousGEzR: I would not ask that the Corporation should be 
res:rained by injunction from fulfilling the contracts which they 
have made for wiring houses. Bat if my learned friend's clients 
will submit to a declaration that they are not entitled to do these 


things, I shall ask for no further relief, except that the plaintiffs be 


paid the costs of the declaration and of the aotion. 


Mr. Justice Joxog: We are on this point now. The defence 


says they did it as incident to their powers, but Mr. Hughes has 


intimated that he is going to argue that, quite apart from the 


accounts—outside the accounte—be 
defendants are entitled to do what 
startles me a little. 

Mr. YouxGER: It is not pleaded. 


a municipal Corporation, the 
ey have done. I confess it 


Mr. Justice Joxon: It does not matter about pleadings on this 


point. How are you going to keep this off the rates, Mr. Hughes ? 


Mr. Huangs: We have already got back almost all, and we shall 


get back rather more than we have expended. 

Mr. Justice Joxog: Suppose you do not? There may be deaths 
and bankruptcies. 

Mr. Ноонкв: In point of fact, there is no risk of there being 
any loss, because, as 1 have said, we have nearly got back all the 
money. 

Mr. Justice Joyce: There are 14 cases outstanding yet. 

Mr. HucGHEs: They amount to a trifling sum. | 

Mr. Justice Jozcm: I do not understand tbat you kept all your 
money separate. 

Mr. Huemes: We have to. We have kept separate banking 


accounts; the accounts are kept quite ui cris and we have to be 


careful about it. Our accounts are all audited. 

Mr. Justice Joyce: Are you pledged to keep separate accounte; it 
may be merely paper. 

Mr. Hoanzs: I am not sure that we are under any obligation to 
keep separate banking accounts. 

Mr. Justice ЈоүсЕ: You know that loans are authorised for а 
specific purpose, and surely there is some means under which they 
bave to be so applied. Loans are not going to be raised for 
sewage works and applied in electric lighting. 

Mr. HucnEs: The loan was raised for electric lighting purposes. 

Mr. Justice Joycm: That is a compendious designation. 

Mr. Нсонив: And we are not applying it to anything but electric 
lighting purposes. 


Mr. Justice Joyos: Then you must be under an obligation to keep | 


a separate banking account. ; 

Mr. Ноовев: It may beso. Iam not sure that we would not have 

by keep it in & separate account at the bank, but, at any rate, we have 
one 80. 

Mr. Justice Joyce: Mr. Younger very fairly says he does not 
care about the 14. Of course he can always bring a new action or 
apply again. 

Mr. Ноонев: The truth is, there was no tradesman in the town 
competent to do the work. There is now, and there is no diff- 
culty about it, and people in Barnstaple know the advantages 
of electric lighting. 
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' Mr. Justice Joyos: Then the only question is as to the costs of the 
action. | 


Mr. Үосхавв: My friend is not now entitled to put forward a 


defence he has not pleaded. | 

` Mr. Justice Јотсв : Do you say that at all events on the defence 
he sets up he ought to pay the costa? 

Mr. Younems: Certainly. . mE" 

Mr. Justice Joron asked if the defendants desired to amend ? 
- Mr. Hvauzs: If it is necessary I shall ask for that leave. | 

Mr. Justice Joxon: Until you ask to amend we will keep to the 
pleadings. | 

Mr. Нсанкв: I ask leave to amend. — ' 

_ Mr. Үопновв: Then І apply that that leave be only given on 
terms. ; | 

‚Мт. Justice Joyce: The defendants must pay the costs up to the 
amendment unlese they satisfy me on the pleadings. 

Mr. Нсонев: Then it is a question of general law. The learned 
counsel said that by paragraph 2 of the defence the defendants 
pleaded that under the general law and under the Acts and pro- 
visional order they had power to do what the plaintiff complained 
of. This was not the case of the anxious ratepayer, the only real 
opposition was from the gas company. That was of courre imma- 
terial if the Attorney-General was right, but as a matter of fact it 
was well known that the ratepayers were all in favour of this being 
done. With regard to the law, he should submit that this Corpora- 
tion was not in the position of the London County Council, for 
example, who only had certain specific powers to do thore things 
for which it was created, nor was it in the same position as the 
Great Eastern Railway Co., who were restrained from manufactur- 
ing engines for sale because they were a company incorporated by 
Act of Parliament with certain limited powers. The defendants 
were a Municipal Corporation, having every power that every indi- 
vidual bad subject only to thie:—Because they wanted to raise 
money, and they could only raise money subject to the sanction of 
the Local Government Board, and because they wanted certain 
compulsory powers. Otherwise they had power to carry out this 
work without the necessity of obtaining the sanction of anyone. 
^ Mr. Justice Joyox said that that argument related to the other 
question, which he bad decided could only be raised by amend- 
ment. 

Mr. Ноонкв submitted not, and he should contend that that 
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question was raised by the defence asit now stood. The defence 


raised a question under the general law. 

Mr. Justice Joyce: Yes, but thé general law merely as it was 
dosi or incident to the powers mentioned by the special Acts 

Parliament relating to this matter. 

Mr. Ноанев: If your Lordship reads the defence in that way— 

Mr. Justice Joyce: And I do. | 

Mr. Hugues: Then I sball have to argue the case upon that 
limited footing or take leave to amend. Perhaps your Lordship 
will let me see if my clients care to have it argued in-that way. 

Mr. Justice Joroꝝ: Certainly. 

Mr. HueHeEs, baving consulted his clients, submitted that as the 
statement of claim referred to the defendants being a municipal 

‘corporation, it was open to the defence to show that they were a 
municipal oorporation, and as such bad the right under the 
general law to do what they were doing. 

Mr. Justice Joyom asked counsel for the plaintiff if they were 
wiling that be should give leave to amend, making tho costs 
incurred up to the present coste in the action as amended ? 

. Mr. YouxGER said that he did ask his Lordship to deal with the 

costs now, and make it a condition «f the defendants amending that 

they should pay the costs of the action up to the present time. Не 
could not consent to any amendment except upon those terme. 

Mr. HuGHES suggested that the defendants should have leave to 
amend unconditionally, and that his Lordship should deal with the 
costs after the action on amendment had been tried. 

Mr. Justice Joyce asked when would the defendants be prepared 

to amend. LU 

Mr. Hoauzs said now at once. 

Mr. Justice Jovom suggested that they had better consider the 
subject before they did. 

Mr. Hvanzs said that he did it quite deliberately. His Lordship 
could deal with any further costs incurred. | 

Mr. Justice Joxcm asked whether he was willing to take the 
amendment of the terms of abiding by any order the Court might 
make as to costs. | 

Mr. HuauHes said he was not in a position to согвепё. The mem- 
bers of the Corporation felt rather strongly about the matter as the 
action was not a ratepayers’ action at all. He did not think that his 
learned friends on the other side would deny that. 

Mr. YOUNGER said tLat indeed he did deny it. 

Mr. Justice Joyce said that he should suggest that the action 
should stand over until after next Monday week. Could the 
amendment be made by next Wednesday? The matter could then 
stand over until after Monday fortnight. 

"Mr. Huemes: Will your тасар just give me five minutes? 

Mr. Justice Joyce: Certainly. was going to suggest that you 
might amend, if at all, next week, and then the action need not 
come on again until the week after. 

Mr. YouNGEB said that if the amendment were made he should 
ask for a longer time than that, as the amendment would give rise 
to a totally different state of facts. 

Mr. Justice JoYcE pointed out that he could always apply for the 
case to stand over. Р 

Мг. Нсанев having consulted with his clients aod afterwards 
with Mr. You'ger, stated that the parties having agreed that 
subject to the consent of the Attorney-General, which he had no 
doubt they could obtain, the defendants stating that they did not 
intend to do anything further with reference to the Acte 


specified, except.so far as was necessary for the purpose of carrying 


out existing obligations, there should be no injunction and no 
declaration, and he had, subject to the consent of the Attorney - 
General, arranged with counsel for the plaintiff as to the expenses 
‘of the action. , i X 

Mr, YouxNGER said that was so. І : 

Mr. HugHxs said that the defendants were going wire 
buildings of their own. It was, of course, understood that the 
statement did not extend to those buildings. He wished that to be 
clearly understood. | 

Mr. Уоокоев said there would be no misunderstanding about 
that. | 
Mr. Justice Joyce accordingly made an order as arranged. 
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Isaacson v. New GRAND, LTD. 


Tuis action came before Deputy-Judge Lush Wilson, K. C., and a 
jury in the Westminster County Court on Friday, and involved a 
question of vital interest to electricians—that of whether an elec- 
trical engineer is a workman within the meaning of the Employers’ 
Liability Act. The plaintiffs were Mr. and Mrs. Isaacson, and they 
were seeking to recover damages from the New Grand (Clapham 
Junction), Ltd., under the Act mentioned, for the loss of their son, 
who met with his death while in the company's service as an 
electrical engineer on July 31st, 1901. The case has been before 
the Courts on 15 occasions, owing to the legal intricacies, and the 
various proceedings have been reported from time to time in the 
ErEcTBICAL Review. It first came before Deputy-Judge Horton 
Smith, K.C., in this Court, and he non-suited the plaiatiffs on the 
ground that their son was not a workman within the meaning of the 
Act, declining to allow a witness to be re-called to give evidence on 
that point. The Divisional Court held that the witness should have 
been recalled, and sent the case back for a new trial. It then came 
before Judge Woodfall, who non-suited plaintiffs on the ground 
that the company had not been proved negligent. Not on either 
occasion did the case go to the jury. The Divisional Court sent the 
case back for a jury to decide as to the negligence. There had also 
been several applications in connection with tbe case. Mr. J. 
Watson Moyses was counsel for the plaintiffs, and Mr. Minton 
Senhouse for the defendants. 

Mr. Moyses said the music hall of the defendants had been open 
for about four months, and young Isaacson bad been there all the 
time. The company had at that time several halls, and had an 
electrical engineer, Mr. Rayner, to superintend the installations at 
all their building. At Clapham Junction Isaacson was in charge. 
He was 23 years of age and took а grèat interest in his calling, 
having secured about 30 certificates for proficiency in the vgrious 
branches of electrical work. On the day of his death, Mr. Rayner 
was present on the occasion of blowing down the boiler. When 
that was done a quantity of boiling water had to be disposed of, and 
as the local authorities, for various reasons, would not allow it to go 
straight into the sewers, it was necessary to cool it first, and for 
that purpose a sump was used, but it was not of sufficient capacity 
to take all the water, and therefore a cover—which was used 
instead of a grating—had to be lifted off when the blowing down 
was going on, or it would be lifted off by the steam or the water. 
Isaacson was making sure that a tube, which had been obstructed, 
was clear, by pushing a length of tubing through it, and was 
palling the tubing out, walking backward, when he fell through the 
opening caused by the removal of the cover, into the sump, and was 
scalded to death. At the time there had been proceedings with 
reference to the vibration caused by the electrical machinery, and a 
trench had been made round the boiler house, the clay from the 
trench being piled up in the way, and, altogether, this place was а 
death-trap, owing to the dangerous position of the sump, its 
incapacity and the obstruction caused by the soil. It was discovered 
accidentaily iu vue of tur tcialsthat the sump was not to be in its present 
ponen according to a plan that was produced by the other side. 

or some reason ог other the engineers or architects had altered ite 
position from one of safety to one of danger—to a position right in 
the way of one of the doors, that one being the one open on the day 
in question, the other beiog blocked up by the soil from the trench. 
The Coroner's jury found the company was negligent. In addition 
to the two guineas a week and overtime Isaacson had from the com- 
pany, he was in partnership with a Mr. Hill. He lived at home 
and was the mainstay of his aged parents. When the company was 
written to, a reply was sent referring plaintiffs to an i „surance com- 
раоу, and tbat company had been fighting them ever since. Uader 
tbe Act the must that could be claimed was three years’ wages, and 
he submitted the full amount should be given— £327 128. 

The parents gave evidence as to pecuniary loss, and Mrs. 
Isaacson said in cross-examination, that her son, in addition to the 
scholarships he won, was writing a book on a technical subject. 

Мг. F. W. Raynes, A. I. E. E., gave evidence in support of tbe 
opening statement, and stated he was now employed by toe 
Camberwell Borough Council. Isaacson was a working mechanical 
engineer and used tools. He had to alter the wiring weekly for 
stage effects. | 

Mr. J. OwR ERB, one of Н.М. Inspectors of Factories, who represented 
the Home Office at the inquest, said, in his opinion, the sum p was 
unsafe. 

Mr. C. CooPEB, consulting engineer, with over 40 years’ exper.ence, 
deposed that the sump was in a most dangerous position, м d the 
capacity was too small. | 

Мт. HILL, deceased's partner, said he bad seen him doing 


. manua] work while in defendants' employ. 


Mr. BENHOUSE submitted that deceased was not a workman 
within the meauing of the Act. 
The Deputy JupGE: That it was not an essential part cf his 
duties to do manual work? 
Mr. SENHOUSE said that was his position. Electrical engineering 
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work was done by skilled engineers. The “plan” referred to by 
Mr. Moyses was merely a sketch produced by one of the witnesses. 
The sump was made under the direction of consulting engineers, 
and the whole was passed by the authorities. | 

. Evidence was then given that Isaacson’s chief duty was to watch 
the switchboard, and if he did anything else it was voluntarily. 
His exact duties were to supervise the running of the electrical 
plant, and, when necessary, to lend a hand." Hooper, the boiler 
attendant, had already satisfied himself that the tube was clear, and 
Isaacson knew the cover was off the sump. It was a pure 
accident. 

Mr. ВЕнноовв pressed his point that deceased was not a work- 
man. .He was highly skilled, aud was actually writing a book. 

Mr. RAYNER, re-called by tbe Judge, said it was part of his duties 
to see that the ways, works, and machinery or plant were in proper 
order. He did not call the attention of his employers to any defect. 

The jury found deceased was a workman within the meaning of 
the Act; the employment, having regard to the premises and 
mechanical structure, involved risks of a dangerous character; all 
reasonable pu was not taken to protect him; he did not 
contribute the accident, materially; the ways, works, and 
machinery and plant were defective; Rayner was entrusted with 
the superintendence, and was guilty of negligence in not discovering 
aud reportiog the defect ; deceased’s death was due to negligence ; 
deceased kne v of the danger and appreciated the risk. They found 
fur the plaintiffs for £100. 

Mr. Вахносве, on the finding that he knew of the danger and 
apprecjated the risk, opposed judgment being entered for the 
plaintiffs, as there was nothing to compel him to take a voluntary 
risk. : 
Judgment was deferred. 


BALBAU v. Tum National TELEPHONE Co. 


In the Chancery Division, on Friday, before Mr. Justice Kekewich, 
Mr. CounTNEY TERRELL mentioned the case of Baleau v. The 
Nationa] Telephone Co., on a motion by the plaintiff, who resides at 
15, Alexandra Villas, Brighton, for a mandatory injunction calling 
upon the defendants to remove certain telephone wires which 
passed over her garden. Learned counsel said that the defendants 
had consented to a perpetual injunction in the terms of the notice 
of motion, to be suspended for a month so far as the open wires 
were concerned, and for two months with regard to a cable which 
crossed the property, the defendants consenting to pay the plaintiff's 
solicitor's and client's coste. - 


MANCHESTER CABRIAGB AND Tramways Со. v. THE MAaNOHESTER 
CORPORATION. 


Іх the Court of Appeal on Monday, Lords Justices Vaughan- 
‘ Williams, Stirling and Mathew again. had before them the appeal 
by the Manchester Corporation and the District Councils ass.ciated 
. with them, against the decision of Mr. Justice Bigham. Тае point 
to be determined was raieed by a special case stated by Sir Frederick 
Bram well, the arbitrator appointed for the purpose of settling the sum 
payable by the authorities to the Manchester Carriage and Tramways 
Co. on their acquiring lines constructed by the company. The scheme 
of the sppeliante was to acquire all existing tramways in and around 
Manch: ster and to run electric cars ор tbe lines. The question for 
decision was whether tbe purchasing authorities (the appellants) 
were liable to take over from the company at a valuation the whole 
of the company's depóte, horses, cars and other plant used by the 
company over their w! ole system. The case for the appellants was 
that they were only liable to take over such depóts, &c., as within 
Sec. 43 of the Tramways Act, 1870, were “suitable to and used by 
them for the purpote of their undertaking within the districts” to 
ге compnleory acquired. The company, on the other hand, con- 
t nded that all their depóts and plant feil within the words of the 
Section, and that the purchasing authorities must take over the 
whole at а valuation. The arbitrator upheld the company's con- 
tention, and found that the company were entitled to be paid 
£496,068 on that footing. His alternative award if the purchasing 
authorities’ contention was right, was that they should pay to the 
company £229,353. On the appeal of the purchasing authorities to 
Mr. Justice Bigham, that learned Judge upheld the decision of the 
arbitrator. The purchasing authorities then took the case tu the 
Court of Appeal. During the arguments of counsel in February 
last it was decided on a suggestion from the Bench to adjourn the 
hearing of the appeal in order that the parties might try aud come 
to an amicable settlement. Liberty waa given to retim» tha 
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At the silting of the Court on Monday last, Mr. FLETCHER 
MovLTpn, K. C., on behalf of the Tramways Co., said the parties on both 
aides had taken into consideration the recommendation of their 
Lordahina. and bad come to an arrar gement which, broadly speaking, 
meant that the Tramway Co. kept the depóts inside Manchester 
waich were on the leased lines, and the others were taken over by 
the Manchester Corporation. There were certain modifications of 
that broad outline made by the agreement beiween the partiee, 
but, by consert, he simply a-ked that the appeal be dismissed on 
tema. 

Mr. М aureus Бурек, on Lehalf cf the Corporation, said he supposed 
that, technically, the o:der of the Cuvrt must be made, in order that 
the award might be varied. | 


` 


Mr. Moutron said that the better order to make would be that, b 
consent, the award be varied in the manner agreed upon. : 

Mr. Rypz assented to that order. | е Ж Р 

Order accordingly. | T 

Mr. Balfour Browne, K. C., Mr. Lawson Walton, K. O., and Mr. 
George Rhodes ap d for the appellants; and Mr. Fletcher 
Moulton, K. O., Mr. W. Н. Aldridge, and Mr. E. T. Saunders for the 
company. 


CHAMBERLAIN & HOOKHAM v. BRADFORD CORPORATION. 


Tun House of Lords began the hearing on Friday last of an appeal 
by Chamberlain & Hookbam, Ltd., v. The Corporation of Bradford. 
The action was brought by the appellants for the purpose of obtain- 
ing an injunction to restrain the respondents from infringing 
letters patent jn respect of au invention of improvements in eleo- 
tricity meters, parts of which improvements are applicable to 
dynamo-eleotric generators and motors, and for damages on 
account of profits. The respondents denied the allegation, and raid 
the letters patent were invalid. Mr. Justice Farwell found in 
favour of the respondents, апа the Court of Appeal affirmed his 
decision. The invention consisted in improvements in the form 
and construction of meters, which were placed on the premises which 
took electricity from the mains, for the purpose of registering the 
amount so taken. An electricity meter to meet the varying 
requirements of consumers, and to faithfully record the amount of 
electric energy supplied, must be of considerable range. It must 
be capable of starting and faithfully recording the energy supplied 
when only the minimum of electricity was used, and must at the 
same time faithfally record the amount of energy used when the 
maximum quantity required by the consumer was taken. Prior, the 
appellants say, to their meters, no practically or commercially 
useful motor-meter had ever been constructed, though various 
suggestions for the construction of such meters had been made. In 
& motor-meter in which an electrio motor was made to rotate 
against the retarding action of a brake, consisting of a paddle 
working in a fluid, or of an electrio disc, the following conditions 
were essential :—The meter must start when a minimum current 
was being used; it must have a commercial range; it must record 
accurately through ite whole range; it must be constructed so that 
the speed was not excessive when registering the passage of the 
maximum consumption for which it was designed, and it must be 
so constructed that notwithstanding the lapse of time, the 
record for a given quantity of electricity would  oontinue 
to be the same during the life of the meter. Mr. Hookham, 
in order to get rid of friction, used mercury in conjunction 
with a special commutator, and he further minimised the 
friction by the use of anti-friction wheels. The respondents 
alleged that they had not used either of those methods in the 
meters complained of. They used a form of commutator which 
was of an entirely different type, and was the outcome of an 
entirely independent discovery. The brushes of the respondente’ 
commutator, they ssid, were made of silver, and the discovery that 
silver gave rise to very much less friction than copper was the 
discovery of Elihu Thomson. Farther, the respondents said they 
had not used anti-friction wheels of any description in thejr 
meters; that their meter was nothing more than an energy meter, 
which had been described by Siemens prior to the date of Mr. 
Hookham’s letters patent, altered as to the commutator in a manner 
totally different from that suggested by Mr. Hookham, and altered 
as to the brake by subetituting one made of permanent magnets for 
the fluid brake used by Siemens, and that the particular form of the 
permacent magnet used in the brake by the respondente was a form 
well known at the date of Mr. Hookham’s letters patent, and was 
not a form cf magnet to which Mr. Hookham made, or could have 
made, any claim in his specification. * 
Mr. AST BUR T, K. C., opened the case for the appellants. The 
appellant, he said, in their statement of claim in this act ion 
complained (1) that the defendants had, subsequently to the 
grautiug of the letters patent in the statement of claim, and 
subsequently to the amendment of the letters patent on August 
14th, 1895, and prior to the issue of the writ in this action, used 
electricity meters constructed in accordance with the invention 
disclosed in the specification of the plaintiffs’ letters patents 
These electricity meters were constructed and operated snb- 
stantially in accordance with the invention described in the 
speciticati.u of the plaintiffs’ letters patent, and claimed in the 
бге? and third claiming clauses thereof. Particularly, the plaintiffs 
complained of the use by the defendants of electricity meters 
bearing the name of, and believed by the plaintiffs to be the con- 
struction of tre Thomson-Houston Co. Such meters were used by 
the defci dt» apon circuits of constant potential for the purpo-s 
: е cesnut’'’s t" current toa customer of the defendants. There 
sre alm liber meters used by the defendante, but, so far, the 
plaiutiffs lind not sufficient information to give particulars of the 
infringements, but they claimed generally to recover damages in 
respect of all infringemeats of their patent by the defendants, 
Having explained the nature of au electricity meter, aud wi at іб 
was required to perform in order to be ot practical utility, the 
learned counsel said he proposed, first of all, to go through each of 
the specifications of the patents which the defeudante alleged had 
auticipated tbat of the plaintiffa, and under which the defendants 
said they were entitled to manufscture thu alleged infringing elec- 
tricity meters. Their Lordships would ub-erve that in each of these 
the claim was for a meter uf a particular kind, and not improve- 
mente to electricity meters, which was what the appellante’ 
specitication alone claimed. In the perticulars of objections 
to the validity of the plaintiffs’ letiers patent, the deteudauté 
taid (1) that the plaintiffs’ letters patent were invalid 
because the specification filed in pursuance of the applica- 
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tion for the patent did not sufficiently describe or ascertain 
the nature of the invention or the manner in whiob the same was 
performed. Then the defendants went on to give the particulars of 
the insufüciency. They said that no sufficient directions were given 
to enable an electrician to make a meter which would be of any use 
for measuring either direct currents or alternating currenta, or to 
enable an electrician when using an armature of constant magnetic 
power to produce a magnetio field which would vary in strength so 
as to measure currente of varying values or amounts, or to make any 
form of communioator, such as was n for & useful meter 
for measuring currents. Then they went on to say that the 
inventions claimed in tbe first, second, fourth and fifth claims by 
the plaintiffs were of no utility. The defendants next alleged that 
the invention claimed by the plaintiffs in the first claim was 
published in part in the specification of Морго, 1,626, of 1882, and they 
relied on the whole of that of Ayrton and Perry, 2,642 of 1882, and of 
Yeatman, 10,122 of 1885. The invention claimed in the first claim was 
also published, they said, in a paper by M. Depresx‘on Siemens 
Energy Measvrer” in La Lumière Electrique, a work on this subject 
published in 1884. Also in Centralblatt far Elektrotechnik, Vol. vi. 
They also gave particulars to show tbat Weston’s United States 
Specification, 327,908, of 1885, Handford’s, 2,675, of 1883, and 
Weston’s, 330,451, of 1885, published specifications of the plaintiffs’ 
second claim, which second claim, they said, was bad both for want 
of novelty and subject matter, inasmuch as electro-magnets as fully 
saturated as those described in the plaintiffs’ specification bad been 
commonly used, and were well known before the date of the 
plaintiffs patent both in motors, brakes and meters, and their pro- 
perties were well and commonly known, and there was no inven- 
tion required to apply them to meters. It was bad for sufficiency 
of description, because no sufficient instructions were given to 
enable such saturation as was necessary to be obtained. The third 
claim of the plaintiffs’ specification was bad, the defendante said, 
for want of novelty and subject matter, inasmuch as permanent 
magrets with large polar surfaces closely fronting «ach other had 
been publicly used for the purpose of procuring a powerful and 
constant magnetic field, and their properties were commonly 
understood, and there was no invention in applying them to 
meters. The ure of such magnetics had been published 
in the Sprcifications of Siemens, 1,919, of 1872; of 
Elphinstone and Vincent, 332, of 1879; of Abel, 10,237, of 1884; 
of Yateman, 10,122, of 1885; of Blyth, 10,909, of 1585; of 
Carpentier and Dupres, 141,579, dated March 8th, 1881, of France ; 
and Albert Sporel, 28,952, of 1884, of Germany; and in various 
publications, including Faraday's “Researches,” VoL iii, 1855, 
pp. 429, 353, published both in this country and abroad. Then the 
defendants said that by tbe use and exhibition in public of such 
magnets in Ayrton-Perry ammeters and voltmeters, and in motors 
and telephones, and with Arago discs at the Royal Institution, the 
claim for novelty was lost. 

The learned counsel then dealt at length with the specifications 
above mentioned, and explained the way in which the defendants 
st trial had put tueir саво, that these anticipated the 
plaintiffs’ claims 1 and 3. He next read tbe plaintiffs provisional 
and smended specifications, and said that although it had been 
twice amended the defendants were wrong in alleging thst the 
specification as now printed was an amended specification claiming 
an invention substantially larger than, avd substantially different 
from, the invention claimed by tbe specification as it stood before 
amendment, and on that ground was therefore invalid. He was 
dealing with this point on Friday, when the hearing was adjourned 
until Monday. 


On May 4th, Mr. AsTBURY, continuing his argument for the 
appellants, eaid he was addressing their Lordships when the 
hearing was adjourned on Friday, on the question of alleged dis- 
conformity. In the specification of the letters patent of Hookham, 
No, 4,225**, of 1887, which were in question in the present appeal, 
the complete specification was down to a certain point verbatim, the 
same as the provisional. The complete specification bad been twice 
amended, and it was as to the amended portions only that this 
defence applied. Having pointed out the amendments, and given 
the reasons that had led to the changes being made, the learned 
counsel eaid that properly understood Hookham's invention was for 
the combination and arrangement for the purposes of an electrio 
meter of certain elemente of defined character and function. 
He had already submitted that prior to the appellante’ invention, 
no practical or commercially useful motor-meter—that was a 
meter in which an electric motor was made to rotate by electricity 
against the retarding action of a brake, consisting of (1) a paddle 
working in a fluid, or (2) of an electric disc—had ever been con- 
structed, through various suggestions for the construction of motor- 
meters bad been made which satisfied some of tbe essential con- 
ditions for construction of a tucceesful motor-meter. Throughout 
the appellants’ contention had been that Hookham by this speci- 
fication was the first to indicate all the essential conditions. The 
learned counsel then turned to the grounds upon which the 
respondents had alleged that they had not infringed the sppellante’ 
patent. As to claim 1 they said (a) that the motor-meter they used 
could, under suitable conditions, measure the product of volts 
and smperes; and (b) that the special device for reducing the 
friction of the parts by which the electricity enters the moving 
part, which appliance was called a commutator, was not adopted by 
them (the respondents), but a commutator of a different con- 
struction. As to claim 3, they said that upon the true construction 
of the appellants’ specification the claim must be limited to the 
special form of compound or built-up magnets illustrated in the 
drawinge to the appellants’ specification, and that they had not 
taken such form of built-up magnet as there illustrated. Now, 
in reply to the respondents’ defence upon the issue of infringe- 
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ment, the appellantes put their cese as follows: — As to claim 1, the 
appellante pointed out that tbe respondents had, in fsct, taken 
every element of the combination, and were using the meter so 
constructed upon a circuit of constant voltage, and were, in fact, 
measuring currents under such circumstances that the measure 
of tbe current was the measure of the energy supplied. 
The particular form of tbe commutator was only ore 
alternative described in the combination, ard the respondents 
bad, in fact, taken the other alternative pointed out in the specifica- 
tion. Mr. Justice Wills, in the judgment he gave in the action of 
Hookham v. Johnson & Phillips, to which he should refer their 
Lordships later on, had held thst the special form of commutator 
described was not an essential element of the combination. 

The Lorp CHANCELLOR: Was that case on the validity and inter- 
pretation of your patent ? 

Mr. ASTBURY: Yee, my Lord; and the validity of the patent was 
upheld. Then, аа to claim 3. The appellants pointed out that, 
although the special form of msgnet illustrated in the drawings bad 
not been copied by the respondents, they had, in fact, taken for the 
purposes of the magnetic brake of their meter a permanent magnet 
which was constant and powerfal, and which bad large polar surfaces 
closely fronting each otber, so as to form a narrow elit in which the 
brake-disc revolved. At the trial before Mr. Justice Farwell, the 
appellants contended, as they had successfully contended before 
Mr. Justice Wills in the earlier action against Johnson & Phillips, 
that upon the true construction of the specification, the patentee 
was not limited to the particular form of permanent magnetillustrated 
in the figures to his specification. So much for the infringement. Then, 
as regarded the case made by the respondents which bad reference 
to the invalidity of the appellante’ patent, they did not say that if 
the first claim of the specification of Hookham’s patent was cop- 
strued to include as an essential element the special form of com- 
mutator, tbe first claim was invalid, nor did they allege that it 
was invalid if it did not, when properly construed, cover the form 
of motor-meter used by them, neither did they contend that if the 
third claim was limited to the special form of permanent magnet 
illustrated in the drawings that claim was invalid. But what they 
did allege was this, that if the appellants’ specification properly 
construed covered what they were doing then, the appellante’ 
patent was invalid on the grounds of want of novelty and subject 
matter, and in support thereof they principally relied npon the pub- 
licationsof Ayrton and Perry, 2,642, 1882, Able, 10,237, 1884, a descrip- 
tion of Siemens’s energy measurer by Marcel Deprez in a French 
paper, all of which bave been with others brought before your 
Lordsbipe’ notice. To that the appellants replied that the 
documenta relied on by the respondents did not disclose the 
appellants’ patented invention; that no meter had, in fact, 
been disclosed under any of tbe alleged anticipating specifica- 
tions, and that the respondents were endeavouring to anticipate 
the appellants’ invention by constructing a mosaic of earlier 
matter, none of which, taken alone, would enable the appellante’ 
invention to be made, and which, even if put together, which was not 
permissible, did not describe the appellante’ invention. That last 
sentence brought the learned counsel to another point in his 
argument—namely, to the point that bad been made against the 
appellants at the trial: that if the sppellants' drawings were not 
to confine the claim to one form of apparatus which they described. 
but were intended, as the appellante said all along, to illustrate at 
once the principle and the method of combining electric motor ard 
brake both in a constant and powerful field, and preferably both 
using the same field, then that no workman could from the 
description make euch a meter by confining himself simply to the 
specification. That was a point which Mr. Justice Wille had dealt 
with in bis judgment in Johnson's case, and he bad decided in the 
appellante’ favour. Trat learned judge bad pointed out that this 
was emphatically a combivation claim, in which all the elements 
described in the specification and illustrated in the drawings were 
to be found together. He had taken the appellante’ view that 
these included an armature of any known type with a constant 
field; the use of a powerful field for the electric motor, and also 
for an electric or magnetic brake; the application of a permanent 
magnet as there described, and so on. 

The learned oouneel then read the judgments in the two Courts 
below, and also the judgment of Mr. Justice Willa in Hookham e. 
Johnron, and was still speaking when the Court adjourned. 


(То be continued.) 


Foore & MILNE v. Вт. Harmens CABLN Co, Lr». 


Brrorge Official Referee Mr. Verey on April 28th, 29th, &c., the 
plaintiffs, Messrs. Foote & Mune, electrical engineers, of 66, 
Victoria Street, London, sued tbe Bt. Helens Cable Co., Ltd., cable 
manufacturers, of Warrington, for expenses incurred and damage 
sustained to reputation, due to defective cables supplied to them. Mr. 
Spencer Bower, К.О, Mr. Hamilton, K.C., and Mr. Travers Bigham 
appeared for the plaintiffs; Mr. Terrell, K. O., and Mr. McConkey 
for the defendants. 

Mr. HAMILTON, in openip g the case, said be hoped tbat it would 
not be necessary for himself, his learned friende, or the Referee to 
go into intricate details in connec tion with eleetrical science. He 
thought the facts were so plain tbat the case could be treated by 
business men before a business man. The plaintiffs bad been and 
would be put to heavy expense in removing inferior cable supplied 
to them by the St. Helens Cable Co., and, in addition, their reputation 
would be seriously prejudiced and damaged by the same cause. 
The plaintiffs had bought from the defendants large quantities of 
vulcanised rubber cables intended for the purposes of electric light 
installation, and had relied on the warranties issued by the 
defendants both on their price lists and ор the labels attached to 
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the coils. Part of there cables did not comply with the warranty, 
but were of inferior insulation resistance, as would be fully proved. 
Cou*sel's opening speech took the greater part of the first day's 
‘hearing, and went fully into the dates and quantities of cable 
supplied and complained of. The plaintiffs bad begun to trade 
. with the 86. Helens Cable Co. in 1900. The cables complained of 
were used either in the following jobs, or were in stock. The 
principal contract was the electric light of the to! acoo warehouses 
of the Mersey Dccks and Harbour Board at the Stanley Docks, 
Liverpool. The next largest was the wiring of the Belgrave 
Hospital, and there were several private houses. Something like 
34 miles of cable was employed in the first contract. Mr. Hsmilton 
tben put in the defendante’ price list, and explained to the Referee 
the various gradings of cables and the importance of tbe insulation. 
After the tobacco warehouse bad been wired, the tests made were so 
unsatisfactory that Messre. Foote & Milne requested that the final 
test should be delayed for six months. It was thought that perhaps 
the dampness of the buildings had something to do with the bad 
resulte, and that thia might be improved by running the installation 
for some time. However, so many breakdowns occurred—some- 
thing like 60—tbat when tbe time arrived for the final tests, 
the engineer of the Board condemned the whole inetallation 
and required the wires to be removed and new ones sub- 
stituted. The Simplex system of conduits had been employed. 
Mr. Hamilton then described what sppeared to be a similar state of 
affairs at tbe Belgrave Hospital, and. aleo at a private bouse. 
Various letters had been sent to the defendants, and at length an 
interview with Mr. Heyl-Dia, the then managing director of the 
St. Helens Cable Co., was arranged. It was then agreed that the 
cables sent to the plaintiffs should be specially tested, and that all 
care should be taken therewith. In spite of this, however, certain 
of the cables sent for replacement proved unsatisfactory. Affairs 
bad now grown very serious, and on February 3rd, 1902, another 
interview with Mr. Heyl-Dia took place, and tbe following agree- 
ment was entered into, which was afterwards confirmed by letter 
and telegrams:—'' That new cable should be sent to replace what 
they slready had. That the old cable should be returned in batches, 
and that the cable to replace these should be sent within a week, 
and that it should be tested after 24 hours in water, and tbat esch 
coil should have a label certifying the result obtained at the 
defendante’ cost, also these cables were to be tested by plaintiffs, and 
also 10 per cent. of the coils at Faraday House. In the event of 
any of the ooila not coming up to the teste, the defendants were to 
pay the value of all cable that the plaintiffs still bad. The 
defendants were to pay £120 expenses incurred up to the 30th ult. ; 
and also all other costs incurred tbrough using the faulty wire eup- 
plied to plaintiffs, these including 15 per cent. for establishment 
charges. Vouchers were to be supplied, and disputes settled by an 
independent accountant. No dispute, however, to be an excuse for 
deferring payment. When other make of cable had to be used, this 
was to be paid for at its value, not at the value of the cable 
replaced.” The agreement farther provided that should any of there 
conditions be unfulfilled, it should be cancelled, and that plaintiffs 
sbould be free to make claim for damaged reputation and expenses 
incurred. After the agreement had been in force and various pay- 
ments made under it, disputes occurred, and finally on March 17th, 
1902, the defendants repudiated the agreement. By reason of this the 
plaintiffs suffered damage: — (1) For cables they have returned or 
bave in stock, £312 5s. 8d. ; (2) for work done in replacing faulty 
cables up to May 27th, 1902, £147 4s. 2d.; (3) various other costs 
and expenses in connection with defendants’ cables at various jobe, 
£65 28. 2d.; (4) estimated cost of rewiring tobacco warehouse, 
£2,550; (5) damage to their business reputation, £3,000. The sum 
of £100 8а. 4d. is due to defendanta from plaintiffs, and is admitted. 
Mr. MILNE, partner in the plaiptiffe! firm, gave evidence with 
regard to the Jengthy correspondence put into Court. He also 
identified a number of warranty labels attached to coils of defective 
eables. With regard to the interview with Mr. Heyl-Dia, he was 
perfectly certain tbat the Liverpool job bad been mentioned as 
one of the heaviest items, and he was convinced that Mr. Heyl-Dia 
bad appreciated both the extent of tbe probable expense and the 
damage done to their firm, and that his remarks about making the 
damage good took in this point also. As regards the conversation 
about the faulty cables, he remembered very well their import, and 
particularly one remark of Mr. Heyl-Dia's, who had said in con- 
nection with the percentage of good cables :—‘ We can turn out 
some good cables, at least.” 


Resuming on 29th ult, Mr. Mirun continued his evidence 
Twenty-three of the coils in replacement were sent to Faraday 
Hovse on January 24th, 1902. Five of these coils were good 
(1,200 megohms), and 18 were very bad, far under the warranty of 
800. He himself bad tested 240 coils supplied for replacement 

urposes in March, 1902; 105 were bad, and the remaining 135 had at 

ast passed bis testing instrument, which cnly read up to 250 2 

r mile. These coile were tested as received from the St. Helens 
bo. Mr. Lyster, chief engineer, along with Mr. Taplin, electrical 
engineer, avd his assistant, were svperipntendipg tle installation. 
Mr. Lyster bad written complaining of the inferior, rubber. 
Twenty-nine ooils supplied to Belgrave Hospital, and specially 
tested and warranted, were sent to Faraday House. Of these 25 
were bad, and four good. These coils had not been used. Mr. 


Минь then tendered some evidence with regard to the damage 


sustained to plaintiffs’ reputation. 

Cross-examined by Mr. McCosxzx, Mr. Мхи stated that Mr. 
Owen bad become a jsriner in ‘January, 1961. The business bad 
been turned into a hi ited lisbility c: mpany in May, 1902. The 
limited company were to take over all tbat was recovered in this 
case. Questioned with regad to bis inspection of cables eupplied 
to the Liverpoc! job, he taid tbat be Lad at least examined 20 to 


t 


50 of the coils and their labels, and that the warranty was never 
under what was put forth in the price list. His foreman, however, 


would examine all of the labeld. Questions were then put in con- 


nection with the specification of the Dock Board and the specification 
of a former job iu the neighbourhood carried out by the company 
with St. Helens Cable, which job had been passed. Mr. Milne 
replied that both specifications were practically similar, and the 
manner of carrying out the same. The 300-grade cable would be 
employed where the warranted insulation was 600 per mile, and 
the 600-grade where the 300-grade did not come up to the 
guarantee. The Simplex system used was a split eteel tube. In 
his opinion it was not the cheapest, as he thought casing was as 
cheap, or even cheaper. Ав regards samples submitted to the Dock 
Board, these would be of St. Helens m and similar to what was 
being put in. Foote & Milne had been in existence for five or six 
years. He himse!f bad been connected with the trade for 20 years. 
Questioned with regard to the rubber used, he did not think six 


‘months’ damp atmosphere should affect it. It should stand at least 


six years’ exposure. The rubber bad not a good appearance, being 
brittle, although the cables varied greatly in appearance. He had 
relied on the warranty in spite of thie. Mr. Milne admitted that 
a little of Frankenburg's cable was used in the job, but thought it 
extremely improbable that any other maker's cable could have been 
used. The Frankenburg cable was better in appearance. 

Mr. MacCoxkrr then attempted to show tbe probability of some 
robberless cable baving been used in tbe wiring, because some of 
this had been returned to the St. Helens Cable Co. by the plaintiffs 
when returning the faulty cable from their stock, but Mr. Milne 
would not admit the faintest probability of this, and pointed out 
how many hands it had to go through before being used. The jcb 
would have ben a paying one, but for the faulty cable supplied. 

Questions were then put as regards the cables being near wet 
concrete, the answer being that while the concrete might have been 
damp it was not dripping wet. The tubes «ere threaded on to tbe 
cable, being cut to size before that. The first written complaint to 
the Bt. Helens Cable Co. was made on August 21st, 1901. The 
re-wiring began in July of 1902 with Henley cable. The results 
obtained might have been low, but no breakdown occurred. 


On resuming on the 30th ult., the cross-examination of Mr. MILNE 
wae continued. He stated that all the other jobs, with the excep- 
tion of the Liverpool one, were carried out under the superintend- 
ence of Mr. Dove, who would make verbal reporte. The Liverpool 
reports were in writing. Robinson bad written saying that he 
thought the tubing might be too tight; but ap tly on trial be 
had found it not to be the case. Some rust shown itself on the 
BM after being put up, and painting it had been suggested. He 
considered the system of split tubes equally as good as barrel. Aa 
for rust affecting the rubber, be had used miles of rubber-insulated 
cable in rusty gas barrel with no bad result. Mr. Milne was then 
taken over some of Robinson’s correspondence with the firm. The 
ends of the Simplex tubing had apparently got bent and some inches 
bad to be cat off. On July 15th, 1902, Robinson had got a dead 
earth, and had used a somewhat ambiguous phrase with regard to it. 
Another point taken was the looseness of some of the lids of the 
junction boxes. The Frankenburg cable used wasall right. It was 
both taped and braided, and had given no cause for complaint. It 
was pulled out, as no note had been taken of where it was, it having 
been used here and there. The re-wiring done by the Dock Board 
had been left in because it was known where it was. They had 
made no claim on Frankenburg. Robinson in writing bis firm had 
asked whether they wished the use of the Frankenburg cable on the 
job kept quiet, and Mr. Milne explained tbat at tbat time they 
were considering their position with their solicitors, with the 
result that no attempt at secrecy bad been made. After being laid 
the teste gave results good enough to go on with. There were a 
few breakdowns caused by what had been ascribed to malicious 
damage. Robinson had come across 10 places cut. Some of the tubing 
in re-wiring bad been taken down at the bends, but merely to allow 
the cable to be withdrawn. With regard to the other jobs men- 
tioned in the particulars, St. Helens cable was used in each. Mr. 
Milne was then questioned with regard to the London manager of 
the Bt. Helens Cable Co. He stated that he had thought Mr. 
Holmes to be the manager, but at the end of 1901 he discovered 
that Mr. Smith, a representative of a competing tirm, Drake and 
Gorham, was the real manager. He had made complainte to bim 
then, and had actually tested a St. Helens cable along with him, 
which turned ont to be bad. 

At this point Mr. МАвонАнт, D. Sc. (London), Professor of Electro- 
technics at University College, Liverpool, was interposed. He stated 
that he had tested the coils sent him by the Mersey Dock- Board. 
He bad repaired all the mechanical injuries, and 18 coils were 
then tested after 24 hours’ immersion in water. T'wo of these coils 
gave 27,000 and 35,000 [megohms ?], and be considered these to be 
fair ; two with 210,000 and 290,000 he considered satisfactory; of 
the remaining 14, all were unsatisfactory, some only showing 
thousandths of a megohm. Forty coils bad also been sent to him 
for testing. He had followed precisely the same course with these. 
(After-evidence was given that of these 40 coils, some were 
Frankenburg's and the others St. Helens. As without giving the 
tables of teste, reference to the identifying labels would be useless, 
it might be well to state that the Frankenburg cables, with but one 
exception, gave good resulte, the majority of the remaining cables 
proving unsatisfactory.) 

Cross-examined by Mr. TERRELL, be bad no knowledge of the 
rubber manufacture. He considered that a lower-grade cable was 
inferior in lasting properties to a higher-grade cable, and that the 
former, while proving eatisfactory in a dry place, might be un- 
satisfactory ina damp one. He declined to say whether prolonged 
subjection to a damp atmospbere would basten deterioration: In 
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his tests he had teken 1,000 megohms per mile as his opinion of a 
good resistance. He was then taken in detail over his tests. His 
examination of the cables for mechanical injuries had been visual. 
Whenever he saw bruising of the braid, he had suspected injury, 
and had paraffined it. The faults might either have been due to 
bad manufacture, or to bad asage. Asked if be knew that the rubber 
for insulation purposes contained over 50 per cent. of pigment, he 
replied that he had heard so. Questions were then put with 
regard to the rubber, which were answered so besitatingly that 
plaintiffs’ counsel urged witness, in fairness to both sides, to decline 
to answer any question he was not competent to give an opinion on, 
advice which witness accepted. It was possible the defects might 
have been caused in the 40 samples by pulling them from the tubes, , 
but he was not prepared to say that their six months’ exposure to а 
damp stmosphere would have been the cause. 

Dr. Marchant’s re-examination took the form of showing how 
easy it was to suggest any number of unlikely tbings which 
might have produced the faults, but which, counsel put it to him, 
did not do so. 

Mr. TAYLOR, representative of a fire insurance company, which had 
insured the tobacco warehouses, was then examined. He had 
visited the job during the course of the work, had reported upon 
it, and had passed it. 

Мт. MABBS, mavager of the cable department of Messrs. 
Frankenburg's, from 1897 to early in 1903, stated that he was sent 
to the Mersey Dock to identify, out of 40 samples, those that were 
Frankenburg's. He identified over 20 of these. (These are the 
samples reported upon by Dr. Marchant.) The insulation of some of 
the remaining samples he condemned. 

Cross-examined, he stated that he did not prepare the rubber for 
the cable work, this being done by another department. The 
rubber used in the 600 megohm grade would contain abont 45 per 
cent. of pigment, and the 300 grade, about 5 per cent. more. The 
elasticity of the rubber was of importance, and the purer the rubber 
the more durable it would be. Questioned as to what was the 
matter with the remainder of the 40 samples which were not of his 
make, witness replied that the rubber was decomposed and in & 
treacly condition. As regards what pigments were used, he waa not 
going to give away any secrets. He was here to give evidence as 
regards identifying certain samples. He was certain that six months’ 
exposure to damp wculd not cause deterioration of any good 
insulation. Except for flexible cables, never a yard was sold by 
Frankenburg but what was their own make. 


On resuming on May ist, Mr. Mabbs identified the samples, and 
the cross-examination of Mr. MILNE was continued by Mr. TERBELL. 
There was about 8 miles of Frankenburg cable used, in value about 
£165. It was used indiscriminately. The Dock Board would not 
allow any circuit to remain, but insisted on the whole being pulled 
out. He had not known until lately that any Frankenburg cable had 
been used atallin the job. He had made no claim on Frankenburg, 
as their cable had tested above warranty. Re-examined, he stated 
that he bad done all in his power to get the Dock Board to let the 
St. Helens cable remain. There Lad been no complaint of work- 
manship, bat, on the contrary, rather flattering rémarks. The job 
was re-wired with Henley cable, in precisely the same manner, com- 
pleted to the satisfaction of the officials, and the retention mor ey 
had been paid. The wire pulled out was only of the value, to him, 
of scrap wire, probatly about £16 perton. Some modifications of 
the wiring bad been made, and Mr. Milne mentioned tbat he con- 
sidered it fair that for there he should allow the defendants £165. 

Questions had been previously raised with regard to some of the 
wire sent back to the St. Helena Co. from Foote & Milne being not of 
the former's manufacture, and Mr. MILNE now gave evider ce that, 
before being sent back, it was all identified and measured up by 
Mr. A. G. Holmes, the defendants’ storekeeper. 

By permission, Mr. MILNE was again cross-examined, and gave 
details of the tests made on the smaller jobs. Most of the wiring 
had to be pulled out and new wires put in. The Belgrave Hospital 
had to be entirely re-wired with cable of another make. This was, 
of course, after Mr. Jackson, an employé of the defendants, had 
tested the cables and found the ineulation resistance very low. It 
was 600 grade, in gas barrel. Henley wire of the same grade was 
used in re-wiring. 

Mr. A. H. TarLIx, electrical engineer to the Mersey Harbour 
Board, wastben examined. The tobacco warehouse installation had 
been done under his supervision. He had approved of the system 
and workmanship. He first began to notice anything wrong when the 
work was put into commission. The faults were pointed out, mainly 
very low insulation and dead earths, and the balance of the account 
was withheld. The faults pointed to the bad cbaracter of the insula- 
tion, and he then examined the rubber atd found it inferior to that of 
other makes. They were asked to let the plaintiffs bring the 
circuits up if possible, but this was refused. Letters then passed 
between them. The plaintiffs wrote, frankly statiug that while 
they thought the insulation was at fault, yet they were of opinion 
that pinholes being likely to be the cause, these would all be found 
out. The reply was that the whole of the material must Le 
removed and new cable substituted. The Dock Board took excep- 
tion to the name of tbe Bt. Helens Cable Co. upon the list of 
manufacturers of cable for the re-wiring. The re-wiring with the 
Henley cable was satisfactory. The rame system of barrela was 
used, but, of course, the cable in the re-wiring had to be drawn 
through. No complaint of the workmanship of the first wiring had 
ever been made. The witness then gave evidence with regard to 
the 40 samples tested by Dr. Marchant. 

Cross-examined by Mr. TERRELL, WiTNESS stated that the con- 
tract specified for 600-megohm insulation resistance per mile. He 
uuderetocd. by that term that G00-megobm grade cable was implied. 
If he had known that the contractors were using 300-megohm 


grade cable he would not have been satisfied. He had not known 
that. He understood that the higher grade cost more, had a 
higher insulation, and greater durability. The first teste he made 
were in the beginning of 1901. Some of these were satisfactory, 
but not all He bad not objected, in the hopes that it would 
improve. He bad no recollection of supplying Mr. Taylor with 
reports of tests. The tests were made after the current was 
switched or. In the Nuvember of 1901 a number of breakdowns 
occurr.d. He located the faults and remedied them, but these got 
so numerous that he began to look into the iusulation. He found 
the rubber short," but not knowing whether it was all like that, be 
hesitated to report until April 28tn. Questioned as to whether all 
was bad, witness replied that tho offices were good, but fearing the 
rubber, they insisted on these being re-wired also. No complaints 
had been made of the fittings, except minor ones. He had not 
noticed that the old wire was tight in the tubes, and he did not 
cousider the faults were due to mechanical injary. They bad 
re-wired about four miles of the job here and there. Witness was 
again asked and repeated that what һе considered was meant by 
a cable of €00-megohm insulation resistance per mile was a 
600-megohm grade cable. 

Re-examined, Mr. Тарілх stated that if the cables bad had an 
insulation resistance of 600 megohms per mile he would bare 
accepted them. The Henley cable had been drawn through, but no 
damage had resulted. 

Mr. MILNE was again recalled and questioned as to his teste. He 
was asked if he would be surprised to learn that no maker will 
guarantee a 300-megobm grade cable for six monthe. He replied 
that Ее would be greatly surprised. He had found out that the 
300-grade cable did not come up to warranty on January 29th, 
1902. 

Mr. Rosinson, the foreman electrician of Messrs. Foote and 
Milne, at the Liverpool job, was the next witness. He stated that 
the tube was threaded upon the cable. It was nevor tight to thread, 
but naturally would be tighter when drawn, thovgh there was no 
trouble in drawing in the new cable. It had not been injured in 
putting on the tube. The Simplex tubing had been fixed with the 
slit downwards. "The floors were tested separately, and at first were 
good enough, but gradually got bad, varying greatly. There were 
very few bends cf any kind, and all the jointe were teer, and laid in 
junction boxes. Special precautions were taken to prevent the 
barrel resting on the wire. 


On resuming оп May 4th, Mr. Ковіхвон made special mention of 
3 drums of 37/13 wire sent direct to Liverpool from Warrington. 
This was of special size, and no Frankenburg cable was joined to 
it. These tested well at first, but dropped after. He had only been 
away from the job for two weeks altogether. No change was made 
in fixing the Henley cable. He had seen and tested the wiring ín 
most of the other jobs, and found good work, but faulty cable 

Cross-examined by Mr. TERRELL, he stated that he could scarcely 
say he knew the details of the grading of cables. Lead-covered 
cable would be used in the dampest places, he presumed, to protect 
the rubber from the moisture. As regards his ideas about using а 
larger size of tube, he thought it might save labour. Upon testing 
the.cable and tube for size, however, it would appear as though he 
had been sa'isfied with the 1}-in. tubing as it eventually had been 
used. No damage had been done to the cable. As regards the 
assistance that he had had, he considered that ke had enough wire- 
men on the job. His 1emarks about the job costing more than had 
been bargained for, applied &olely to the price given bim by Mr. 
Milne as to what he should try to keep it to. He had naturally 
tried to work it as economically as possible, but not to tbe detri- 
ment of the work. He did not know the prices of the material, and 
he did not think the grade of wire used was unfitted for the work. 
The fittings were substantial, and of the average value. He had 
put the trouble down to dampness in the switches at first, and for 
that reason bad suggested running the installation for six months. 
Further resulte, however, showed that the cable was in fault. 

Re-examined, he stated that еге was only the usual amount of 
moisture in the new buildings, and they could not by any means 
be said to be dripping with moisture. The switches aad fittings 
were good. The tubing was large enough to take in another wire 
or two. 

Mr. RADCLIPFE, ass istant electrician to the Mersey Dock Board, 
was the next witness. He] ad been on the job all the time, and 
had approved of the materials aud work. The switches were per- 
fectly good and approved of. Over 60 breakdowns had occurred. 
Three of these might have been due to o'her causes, but the rest tu 
put down to bad insulation. Tne majority of thease were in sb! ti» 
rune. The special sizes of wire sent on thrice erer: dirget *- 
St. Helens he remembered. Two of these became dead вагі: 
the third was ьо poor that it had to be withdrawn. He had 
a test of the rubber on the same samples as were sent to Dr. Mac. 
to be tested electrically. The ove test was to expose the rubber fur 
one hour to a dry heat of 270° Е. The second was to put it under 
а pressure of damp steam of 50 lbs. to the aq. in. for one hour. If 
the rubber perished һе corsidered it bad, if it survived ў: < - 
sidered it good. The majority of the Frankenburg gau! - f 
rubber stood the tests. The majority of the St. Helens did ..t 
stand the tests. 

Cross-exami.ed by Mr. TERRELL: This was his first experience 
of testing rubber. He knew little about it, and could not say 
whether the percentage of sulphur would, under this test, make all 
the difference as to whether the rubber showed good or bad. 
Questioned as regards the grades of cable, he said he understood 
that the higher grades bad the better insulation. The warrauty 
labels on the cables delivered, however, showed from 1,100 to 
1,200 megohms insulation, and Le relied upon that. Xie had 
kuown that Fraukenburg's cable м.а bourg ued hefe and tiere. 
witness then gave details of his tests which showed that only three 
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floors had come up to the insulation resistance required. In the 
smaller sizes there was no 600-grade wire used. 

Mr. Н. C. St. vnn, of Faraday House, gave evidence of the test- 
ing of 23 coils on January 29th, 1902. Some were good and some 
were bad. Resistance varied greatly, some being as low as (525; 
of & megohm per mile. 

Cross-examined by Mr. TERRELL, Wirness declined to admit 
that the meaning of the phrase, “an insulation resistance of 
600 megobms per mile" meant necessarily a 600-grade cable. It 
meant exactly what it said. He declined to enter into a discussion 
as regards rubber, as he had no practical knowledge of the subject. 
The tests had been made in the usual manner, with the usual pre- 
caution, after 24 hours’ immersion in water. 


(To be continued.) 


BLOWER v. ROBERTS. 


À PARTNERSHIP action of interest to the electrical trade was 
heard before Mr. Justice Farwell on Thursday and Friday last 
week, in one of the Chancery Courts. 

Mr. E. BzAUMONT, in opening the case, stated that the plaintiff, 
Mr. Arthur Ernest Blower, was formerly & member of the firm of 
Ernest Roberta & Blower, carrying on business as electrical 
engineers at 6, Holborn Place, and he claimed that he was a partner 
in that firm from October lst, 1901, to November 8th, 1902, and 
that he was entitled to half the profits of the business during that 

eriod. 
Р Mr. CozeENs-HaRDY, instructed by Messrs. Nicholson & Crouch, 
stated that the defendant, Mr. Ernest Roberts, denied that this was 
the arrangement, and contended that the plaintiff was only entitled 
to a share in the profits for the period of five weeks from October 
lst, 1902, to November 8th, 1902. 

Mr. Brown in his evidence stated that for some years prior 
to October, 1901, he had been with the Edison & Bwan Co., 
but tbat in September, 1901, he entered into an arrangement with 
Mr. Roberts to join him as partner on the terms that the profits of 
the bueiness should be divided equally between them as from 
October 1st, 1901, and tbat Mr. Blower should expend the sum of £200 
out of his own money in travelling for tàe firm for the first year of the 
partnership, at the end of which time such £200 was to be credited 
to Mr. Blower as his capital in the firm. He stated that in conse- 
quence of this agreement he left the Edison & Swan Co. and 
joined the defendant, that after October 1st, 1901, the business 
was carried on under the style of Ernest Roberts & Blower,” 
that the notepaper and invoices were altered into the firm's name 
shortly after that date, and that letters and orders were signed in 
the name of the firm. Copies of the ErrcrBRicAL REviEw and 
other electrical papers for October, 1901, containing notices of the 
commencement of the partnership were produced. Evidence was 
given by witnesses to whom the plaintiff had been introduced as 
partner as establishing the fact of the partnership. 

The defendant, Mr. Евхезт ROBERTS, gave evidence in support 
of his case. He admitted, in answer to a question put by the judge, 
that the effect of his contention was that the plaintiff was to give 
to the defendant the benefit of hie connection for one year, and to 
receive nothing in return either by way of profit or remuneration. 

The оран, without calling upon Mr. Beaumont to reply, and 
after stating that he believed the plaintiff's story, and not {аё of 
the defendant, gave judgment, with costs, for the plaintiff, and 
directed that the plaintiff should have 14 days in which to decide 
whether he would accept a sum of money which bad been paid into 
Court in satisfaction of his claim, or whether there should be taken 
the strict account to which he was entitled. 


BarrmH THoMsoN-Hovaton Co. LTD, v. THE MAYOR AND 
CORPORATION OF MANCHESTER. 


In the Chancery Division of the High Court of Justice on 
Wednesday, Mr. Justice Buckley had opened before him an action 
by the British Thomson-Houston Co., Ltd., claiming an injunction 
to restrain the Corporation of Manchester, their servants and agents, 
from infringing certain electrical patents which are of special 
importance in the working of electric cars. By their statement of 
claim, plaintiffs described themselves as the registered legal owners 
of Letters Patent No. 6,0634, of 1889, granted to Henry Harris Lake 
for an invention of Improvements in and relating to electric spark 
rupturing appliances," and of Letters Patent, No. 13,920, of 1892, 
granted to Walter H. Knight and William B. Potter for an invention 
of “Improvements in methods of regulating electrically-driven 
mechanism and apparatus for putting the same into operation." 
The specifications of both the letters patent had been duly amended. 
Defendants, it was represented, were using upon their tramways at 

chester “ controllers” for controlling the motors on their electric 
cars. Buch apparatus was constructed for the defendants by Dick, 
Kerr & Co., and plaintiffs alleged that so far as it related to the 
magnetic blow-out infringed claim 1 of Letters Patent, 6,063, 1889, 
and claim 3 of Letters Patent, 13,920, 1892. Such apparatus so far 
as it related tothe changing from series to parallel infringed claims 
1 and 2 of Letters Patent, 13,920. 

The main defence of the Manchester Corporation was that there 
was no subject matter in the plaintiffs’ invention. Defendants 
also denied infringement. They alleged that the invention had 
been published in this realm prior to the date of the Letters Patent 
by the specifications of the following Letters Patent: — No. 1,438, 
granted in 1874 to Richard Werdermann ; No. 853, granted in 1879 
to Charles Denton Abel; by No. 2,321, granted in 1879 to Joseph 
W. F. Andrews; by No. 10,600, of 1886, granted to John E. 
Rogerson, and others; by No. 5,704, 1888, granted to John 8. 


Raworth; by 283,167, U.S.A., of 1883, granted to Elihu Thomson; 

321,464, U. S.A., of 1885, granted to Elihu Thomson; 
by the publication of the following papers and books: — John 
Tyndall, * Researches on Diamagnetism,” pages 274 and 275, pub- 
lished in 1870; De la Rive, “Treatise on Electricity,” page 296, 
et seq, published in 1856 ; Edwin J. Houston’s paper in the Journal 
of the Franklin Institute, Vol. 93, page 299, published in 1872; and 
the Encyclopedia Britannica edition, 1879, Vol. 8, page 74, para- 
graph 3, and fig. 44. The particulars of objection further set forth 
that it was common practice in all lightning arresters or arc- 
rupturing devices to interpose an insulating material between the 
electrodes of such device and any neighbouring metallic or con- 
ducting material. Having regard to the state of the public know- 
ledge at the date of the Letters Fatent аз to the use of magnetic 
arc-rupturing devices having the two electrodes placed in a magnetic 
field, во that the magnetic field operated to blow out the arc, and 
as tothe use of insulating material to prevent a current passing, or an 
arc striking between the two neighbouring conductors, and having 
regard also to the information disclosed by the publications and 
user set out, defendants pleaded that the letters patent disclosed 
nothing that required invention or that was the proper subjeet 
matter for the grant of letters patent. 

It was intimated at the opening of tbe case that although the 
plaintiffs had originally brought their action in respect of two 
patente, notice had been given of discontinuance of proceedings in 
regard to Letters Patent No. 13,920 of 1892, granted in 1892 to 
Walter H. Knight and William B. Potter, and that the only patent 
on which plaintiffs now relied was No. 6,0634 of 1889, granted to. 
Henry Harris Lake. | 

Mr. FLETCHER MourroN then commenced his opening ch. 

Mr. Fletcher Moulton, K.C., Mr. Bousfield, K.C., Mr. J .O, 
Graham, and Mr. A. J. Walter appeared for the plaintiffs; and Mr. 
Cripps, K.C., Mr. T. Terrell, EC. and Mr. A. B. Shore for the 

efendante. 


(To be continued.) | 


CORRESPONDENCE. 


Electrical Micrometry. 


The arrangement which you already have proposed in 
reply to W. A. T." appears to be very wisely planned; м: 
small condenser and a telephonic buzzer should serve the 
purpose; only, instead of the ordinary form of buzzer, I 
wish to suggest a new devioe which I recently submitted to 
the National Telephone Co. In the accompanying sketch 
is shown a permanent magnet, M, wound with fine wires, 
and a wheel, w, which rotates in front of the poles of 
magnet M. "The rim of the wheel is of soft iron, and cut 


out ав shown; it forms a movable armature, which approach 


and recede from the polesof the magnet, thus causing variations 
in the resistance of the magnetic circuit. This, of course, 
varies the number of lines of force, and an alternate cur- 
rent is produced in the coils. The variation of the induced 
current will be sufficiently great to work a trumpet 
receiver. 


Ealing, W., May 4th, 1908. 


[ We are obliged for our correspondent's approbation; but 
we fear he is mistaken in supposing that there is novelty 
іп the device which he describes.—Eps. ELEC. REv.] 


G. C. Geisler. 


Cassel Water Wheels. : 


My attention has been called to a notice which appeared 
in your issue of last week on the subject of the Cassel Self- 
regulating Water Wheels, in which the guarantee of regula- 
tion in the Cassel water wheel was stated to be a variation 
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nob exceeding 33 per cent. in tlie speed when the load was 
reduced suddenly from full load to no load or vice versa. 

To anyone who has had experience of the performance 
of the Cassel wheel, the figure 33 is at once seen to be a 
printer's error, but as there are numerous water motors in 
existence the variation in speed of which will certainly 
exceed this figure upon full load being suddenly thrown off, 
a false impression may have been conveyed to some of your 
readers. May I, therefore, be permitted to draw attention 
to this printer's error and state that the company's guarantee 
is а variation of speed not exceeding res per cent. when 
the load is instantly reduced from full load to nothing, and 
that the wheels referred to in the pamphlet you com- 
mented upon are stated by their users to keep within 2 per 
cent. of normal speed under the above-mentioned variation 
of load. 

Ed. C. de Segundo, 
Consulting Engineer to the Cassel. Self-regulating 
Water Wheels, Ltd. 


Consulting Engineers. 


I have read the interesting letters which have recently 
appeared in your columns upon the subject of Consulting 
Engineers." 

Mr. Hal Williams sums up the matter very concisely in 
the concluding paragraph of his letter which appears in the 
current issne of your journal. 

I think that most of us are agreed as to what a consult- 
ing engineer sAou!d be, but, unfortunately, the designation 
„Consulting Engineer has been, and still is, so much 
abused by unscrupulous people, that the term “ Consulting 
Engineer " engenders suspicion rather than confidence. For 
instance, on page 726 of the ELEOTRICAL Review this 
week, in the second paragraph of your article headed “ Elec- 
tricity and Mines," a gentleman is referred to as ** Consulting 
Engineer and Contractor." This is by no means an isolated 
instance; I have seen the letter paper of more than one firm 
headed in the same way. Now, what position can a “ Con- 
sulting Engineer and Contractor" be expected to take up 
towards his client, or his employer? The difficulty of 
divided or conflicting interests has been recognised since very 
early days; it is graphically dealt with in the Bible in cor- 
nection with the question of serving two masters. 

I do not suggest that it is impossible for a man to act at 
one time as a consulting engineer and at another time as a 
contractor, nor do I wish to suggest that a consulting engi- 
neer is a superior being to a contractor. It is certainly 
immaterial whether you make a profit by the work of your 
brain or by the work of your hands, provided always—as 
lawyers say—that the profit is honestly made; but I cannot 
understand the position of a man who advises his clients 
upon certain work and then contracts with him for the 
carrying out of the work. 

What would be thought of a physician who had a pecu- 
niary or other interest in any form of medicine or drug that 
he prescribed for his patient? No one can deny that 
circumstances might arise in which the particular medicine 
or drug mi^! be the one best suited to the exigencies of the 
case ; indeed, the argument has been advanced that the man 


who is in the habit of currying outthe work (the contractor). 


is better qualified to advise upon such work than the con- 
sulting engineer whose occupation is admittedly limited to 
advising upon, but not actually carrying out, engineering 
work, and to a limited extent this is quite true. For example, 
I would rather trust a foreman erector of a firm of engine 
builders to line up and егесі а steam dynamo, than the 
average consulting engineer, but when it came to the choice 
of a type of steam dynamo for any special purpose I would 
trust the coneulting engineer who had had experience 
of the performance of various types of steam dynamo 
to select the one best suited to his client's require- 
ments rather than the traveller, or manager, or other official 
of a steam dynamo manufacturing firm who would get a 
commission if his steam dynamo were used, and to whose 
interest it therefore would be to sell his steam dynamo, 
irrespective of whether it will turn out to be the best or 
most economical or most satisfactory in the circumstances, 
The contractor is, and must be, first of all a business man, 
that is to say, it is his business to sel! his goods, und to that 


end it is his business to claim for his particular manu- 
factures a degree of excellence superior to that of his trade 
rivals. It is well known that competition in trade bas 
brought about a state of things which was summed up by 
Emerson in the following words :—“ The ways of trade are 
grown selfish to the borders of theft, and supple to the 
borders (if not beyond the borders) of fraud.” 

Now, to a client, the whole value of a consulting engineer 
is, that he should be absolutely untrammelled by trade con- 
siderations in formulating bis views. If he is not, he is 
something like a badly constructed lightning conductor, an 
apparent source of protection, but in reality a dangerous 
appendage. 

It is no doubt largely due to the comparatively recent evolu- 
tion of engineering into the status of a profession, that con- 
sulting engineers (in the real sense of the word) have not 
sought to protect themselves and their position in the prc- 
fessional world in a manner similar to that which has been 
adopted by the medical and other professions. As things 
stand, anyone can put the letters “ С.Е.” or “ Consulting 
Engineer" after his name on his brass plate, and the 
unwary client is thereby lulled into a sense of false 
security. 

I am quite aware that a possible answer to this suggestion 
is that in this respect the advice caveat emptor applies, 
and that however much one may seek to hedge a professional 
man by restrictions, it is impossible to formulate any code 
that will effectually prevent a man from being unscrupulous 
should this be his nature. At the same time a man 
always has a certain wholesome respect for his bread and 
butter, and if the term “consulting engineer, were 
only applicable by law to a man who had shown him- 
self to be worthy the title—both technicall and morally 
— and were it an offence punishable by dismissal from 
the ranks of professional men for a consulting engineer to 
be pecuniarily interested either directly or indirectly in the 
work upon which he advises, except to the extent of the fce 
payable by his client, I think the number of consulting 
engineers would suffer an immediate and very marked 
diminution. I have no doubt in the world that all this will 
eventually come to pass. The medical profession has 
struggled through exactly the same stage of development, 
and so, practically, have all other professions. But now 
that engineering has been shown to be capable of highly 
scientific development, and, therefore, to be a profession of 
which highly educated and experienced practical and scien- 
tific men need not be ashamed, it seems a pity to delay 
taking steps which the history of the evolution of other pro- 
fessions has shown to be absolutely essential for the establish- 
ment and maintenance of a high standard of excellence and 
integrity. 

Ed. C. de Segundo. 


Municipal Leans. 


I must leave it for your readers to decide for themeelves 
whether a contention which you try to upbold should need 
illogical argument to back it up, if there is any soundness 
about it at all; and also, leave to their imagination your 
sinking fand, which one week makes it possible when the 
whole loan is paid off, to renew plant without any further 
depreciation fund, and the next week **in no way acta ава 
depreciation fand.” Also, how one week a fallacy that no 
valuable asset remains when the loan is paid off, changes the 
following week to “ 30-year old plant, is not as good as new," 
although there is a certain small portion of it still worth 
something ; and, lastly, how a piece of land is protected 
against floods, when the river, every time it rises, is allowed 
to inundate it. It seems to me fatile to further discuss the 
matter, as it is impossible without a logical argument to 
corhe to a logical proof of your contention, and that is what 
you do not seem to be able to give. 

David Smith. 

London, May 4th, 1903. 


[Our correspondent’s ingenuity in misrepresenting 
our statements is worthy of a better cause. Our 
position with regard to the sinking fund is perfectly con- 
sistent ; it is intended solely to pay off a debt, and mvs! be 
paid. A depreciation fund is intended to replace worn-out 
and obsolete plant without incurring u new debt; those who 
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prefer to wallow in debt make no allowance for depreciation. 
The fallacy that we are tired of pointing out has in no way 
changed; we repeat what we have said: —“ We attach no 
value to obsolete plant." The fallacy is that 30-year 
old plant is as good as new.” (Surely 30-year old plant is 
obsolete?) No valuable asset remains when the loan is 
paid off." Where is the discrepancy ? i 

We are pleased, however, that Mr. Smith has grasped the 
point of our parable so clearly; it was precisely our object 
to show that the protection afforded by a sinking fund with- 
out a depreciation fund, for the credit of a community, was 
no better than that afforded by pumps without dykes for the 
protection of land against the effect of floods (not against 
floods, as Mr. Smith misquotes). Our correspondent has 
not attempted to answer our points ; he takes fresh ground 
each week, and ends with a gibe. But is this “ logical 
argument" ? We agree that it is futile to discuss the 
matter—with Mr. Smith.—Eps. Exec. Rkv.] 


Depreciation of Plant. 


We have recently installed im our printing works in 
London a three 100-Kw. direct-current, 200-volt combined 
power and lighting plant. We use water tube boilers and 
compound high-speed engines, running at 160 lbs. boiler 
pressure, with a moderate superheat (100? F.). 

We employ a staff of skilled engineers, .nd the plant is 
kept in good order, all repairs being charged to working 
expenses, 

We are uncertain as to the correct percentage which we 
ought to allow on this plant for depreciation, and we should 
be obliged if you or your readers would express an opinion 
as to the number of years in which the plant should be 
entirely written off. 

Printer. 


[Such a question is very difficult to answer. If our 
correspondent refers only to the life of the generating plant, 


20 years would, in our opinion, be a fair period to allow ; . 


but the shorter life of the wiring and motors, the possibility of 
great advances in gas engines and turbines, and of power 
being supplied at very low prices, all tend to accelerate the 
arrival of the day when, although not worn out, the plant 
will become valueless to its owner.—Eps, ELEC. Rkv.] 


` Electric Ignition in Gas Motors. 


I thank you for inserting my letter of last week, but in 
reference to your remarks thereon, may I point out that the 
patent referred to relates shortly to the addition of an artificial 
capacity to the secondary circuit, and to the sparking plug 
of internal combustion engines. This may seem a small 
matter, but it indisputably produces a greatly improved 
result ; while the fact remains that prior to the date of this 
patent (1901), motorists and the trade had been going on 
without anything at all of the kind, and are only now 
commencing to awake to the great advantages of the 
addition. 

In regard to the second tem—to those who have a liking 
for violent electric shocks, and for being “skied” by 
mixtures of stray sparks and petrol vapour, I heartily 
commend the use of lead-covered cable as a means of 
connecting the various parts of their  high-tension 
circuits. | 

A. C. Brown. 

London, May 5th, 1908. 


Experiments with a High-Pressure Fuse. 


With reference to Mr. Garrard’s recent article and letter 
on the above, we would like to make the following 
suggestion :— ` 

Unless something  unforeseen happens, our second 
5,000-H. P. 11,000-volt steam generator will be ready for 
running at Willesden in about 10 weeks, and, presumably, 
by this time the new switchboard for controlling the two 
plants will be ready for operation. 

We suggest that Mr. Garrard should support his assertions 
with regard to the absolute reliability of the Ferranti fuse 
in question by testing it once more, giving it this time, 
however, a severe test; this test to take the form of 


throwing the two machines (previously excited to give 
11,000 volts each) into parallel when they are in opposition 
of phase—say, two or three times ; the results of this test, 
whether good or bad, to be published in full in the REviEw 
directly afterwards. . | 

We will undertake that our plants will stand this test 
all right, and will take all responsibility in connection with 
them; Mr. Garrard, however, would have to take all 
responsibility in connection with the switchboard. 

The test in question would, of course, have to be made 
Subject to the consent of the Metropolitan Co., which con- 
sent Messrs. Ferranti could probably easily obtain. 


Witting Bros., Elec. Eng. and Cont., Ltd. 
А. C. EBORALL, Technical Director. 
London, May 5%, 1903. 


INFORMATION WANTED.—A correspondent would be glad 
to hear of any large electric motor-driven pumps installed 
at waterworks in this country for town water supply—vo/ 
centrifagal pumps. 


BUSINESS NOTES. 


Electrical Wares Exported. 


"ирк иноша May бтн, 1902. | Wir moma May бтн, 1903. 


Adelaide .. Value £518 Adelaide es .. Value £218 
Alexandria .. ; is 74 | Alexandria .. d .. 286 
Amsterdam 15 я Teleg. mat s 15 
Bangkok: .. р E .. 100 | Amste 3^ s 182 
Bom ay ee ee @e ee 72 | Bangkok ee e 40 
Buenos Ayres. Teleg. mat.. 313 Batavia 20 
Calcutta as is .. 260 Bombay 10 
" Teleg. wire .. æ. A | Boulogne ў vs e 
Cape Town.. de эў . 9872 Brisbane és ee vs 14 
Christiania. Teleg. wire .. 27 ' Caloutta .. .. „ 91 
lombo : M is „ 324 | Cape Town... A e oe BM 
5 ee m le in ee A Colombo Tel ee 4 ee ee 177 
penhagen. eleg. wire Фе 51 , + eleg. Mat. .. oe 
Durban ЯЯ T. абв . . 4,045 Delagoa Bay T vx T 33 
Fremantle ee e 0 e 55 А Durban ee ee ee ee 192 
Hong Kong .. ie. ve «s 16 $5 Teleg. mat. ee 525 
Melbourne, ee ee oe ee 120 99 Teleg. wire ee oe 8,260 
Perth ee ee RE ала 115 East London oe ee ee 22 
Port Elizabeth  .. m "m 22 Flushing. s vs i 20 
Rockhampton гә oe . 20 Hamburg. Teleg. mat. . 950 
Sydney oe ee - „ 661 Larache  .. às ee e 25 
Tokio s ee s bs 48 Lyttleton .. Р is - 14 
Val araiso oe oo ee ee 107 | Madras oo ee ee oe 53 
Wellington .. ae is vs 42 Mauritius 800 oe 61 
Melbourne aé x s 25 
| Perth .. ee ee ee oe 62 
Port Elizabeth .. T ss 90 
. Rotterdam. Teleg. wire 52 
i Bantos ee ee ee LÀ 1,184 
| | Shanghai oo ee ee ee 104 
Singapore Teleg. mat. .. . . 114 
Stockholm ee ee ee ое 30 
| Sydney ee oe "T oo 95 
Tientsin. Teleg. cable ee 90 
' Veia Cruz oe ee oe 301 
Total - £8,330 Total  .. £9,402 
Foreign Goods Transhipped. 
Bombay. Telephone .. Value £84 Cape Town Elec. goods Value £117 
Durban. Elec. goods .. . . 198 Sy де Teleph. mat... eo 149 
Hamburg. Elec. machinery .. 17 Vera Cruz. Elec. lamps S 8. 
Total .. £174 Total .. £858 


— 
— 


Football.—Glover’s Cable Stranding Department, in 
winning the Broughton Rangers Inter-Works Competition Cup, may 
fairly be called the Rugby football champions of the Manchester 
workshops, asthey have come out on top from among 108 competing 
teams. Among these were representatives of Mather & Platt, 
General Electric Co., Bertram Thomas, Frankenburg, Salford Cor- 
poration Meters Department, Lancaster & Tonge, Broughton Copper 
Works, Hetherington, and Reddaways & Co. Glover's scored in all 
87 points to 3. The result was а foregone conclusion, however, as 
the notice put ap in the works announcing early closing on the day of 
the match, stated quite definitely that the reason was to see Glover’s 
win the Cup, which is now on exhibition at the works. The local 
interest taken in the event may be judged by the fact that over 6,000 
people witnessed the final tie. 


Directory.—We have received a copy of the thirty-third 


annual issue of the “City of London Directory,“ from the 


publishers, Messrs. W. Н. and L. Collingridge, of Aldersgate 
Street, E.C. Those who want at hand a complete collection of 
information relating to the City, its Corporation and other public 
bodies, and a full directory of all persons who carry on trade or other 
calling in the City, will find this publication just the thing for 
them. A large coloured map of the City is one of its most useful 
features. The price is 12s. 6d. 


Sale Notice.— The date of the sale of the Consolidated 


Telephone Co.s factory at Coventry (see р. 737 of last issue) has 
been altered from May 22nd to Tuesday, May 26th. 
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Bankruptey Proceedings.—The creditors of Harry 
South, electrical engineer, lately carrying on business at 10 and 12, 
Garrick Street, Covent Garden, met on May 1st, at the London 
Bankruptcy Court, before Mr. E. 8. Grey, Official Receiver. It 
appeared that the debtor commenced business in 1884 or 1885 at 
John Street, Adelphi, with a capital of £200 borrowed from his 
mother. In 1889 he purchased the lease of 10 and 12, Garrick 
Street, where he tradei in his own name until January, 1900, when 
the business was converted into Harry South & Co., Ltd., with a 
nominal capital of £10,000. Mr. M. J. E. Tilney subscribed £2,500, 
and became joint managiug director with the debtor, who received 
as the consideration for the businees £1,000 cash and £1,500 shares 
in the company. He was also entitled to 
£5 a week as , and a share of the 
profits. At the end of 1901 the company 
was ordered to be wound up, and Mr. H. H. 
Hilton was appointed as liquidator. The 
liquidation has not yet been closed, but 
138. 4d. in the £ has been paid to the 
creditors, who will eventually receive 20s. 
in the £. The certificate for the 1,500 
shares is still in the possession of the 
debtor, who asserts that, in spite of а 
liability of £500 upon them, there will be 
some return. Since December, 1901, he bas 
not done avy business. The company took 
over all the assets, with the exception 
of the book debts and the lease of the 
Garrick Street premises. The lease, how- 
ever, was sold under the liquidation, 
and there may be a few outstanding book 
debts to be collected. The liabilities of 
the business at the date of the transfer 
to the company have since been paid by 
the debtor. He has not yet filed the state- 
ment of his affaire, but roughly estimates 
his unsecured indebtedness at between 
£500 and £1,000, and he returns no free 
assets whatever. The failure is attributed 
to loss of business owing to differences with 
customers, and to competition, in con- 
sequence of which he was obliged to 
convert the business into а limited 
company; also to the failure of Harry South & Co., Ltd. The 
receiving order was made on April 16th, at the instance of 
creditors, and the public examination of the debtor is fixed for 
June 9th. Mr. W. B. Glasier attended the meeting on behalf of 
the petitioning creditors, and Mr. A. J. H. Smith for the debtor. 
Mr. Glasier moved a resolution for the appointment of Mr. R. J. 
Ward, chartered accountant, Clement's Inn, W.C., to the post of 
trustee. He said that, although the debtor professed to be devoid 
of assets, he held letters patent relating to some valvable inventions, 
and the creditors desired to have a thorough investigation into the 
case. Mr. Smith guggested that the matter ought to be left in the 
hands of the Official Receiver, because a considerable amount of 
animus had been imported into it by the petitioners. The debtor 
said it was utterly untrue to вау that he now had алу patent richte, 
as they had already expired. The resolution for Mr. R. J. Ward 
to act as trustee was declared to have been carried, and no com- 
mittee of inspection was selected. Е 


Liquidations, — Under the winding-up order made 
against the Telescriptor Syndicate, Ltd., meetings of creditors and 
contribatories were held on April 28th, at Carey Street, before Mr. 
A. 8. Cally, Assistant Official Receiver. 

A meeting of the Electric Street Car Manufacturing Syndicate is 
to be held at Wolverhampton on June 6th, to hear an account of the 
winding-up from the liquidator, Mr. M. Fletcher. 


Electricity versus Gas.—In view of the recent circu- 
lation of pamphlets by some of the Gas Companies proclaiming the 
overwhelming economy of gas for lighting purposes, it may be of 
interest to our readers to know how an installation at St. Peter's 
Charch, Norbiton, has turned out. Alternating current is supplied 
by the Corporation at 105 volts, and costs 44d. per unit; the Gas 
Companies’ charges are 3s. per 1,000 cb. ft. The church is a fairly 
large one, having 152 8-ОР. lamps installed, and the work was 
carried out by Mr. John Biggs, of Borough Road, S. E., on the terms, 
and with the result, shown in the following letter sent by one of the 
churchwardens to the Surrey Comet :—"' I beg to be allowed to 
correct the figures in the report of the St. Peter's Easter Vestry, as 
I fear they are not clear. The £45 paid Mr. Biggs yearly is by 
agreement, Mr. Biggs to pay out of thisthe gas and electric lighting 
accounta, and the balance to go to capital charge for the installation 
of the electric light. Daring the year ending March, 1903, we 
reduced this by £30 28. 11d., the lighting costing only £14 17s. 1d. 
Our gas bill for the year ending March, 1900, was £36 17s. 8d., and 
for 1900 £37 18. 8d. Thanking you in anticipation.—J. B. Walker." 
The church is, in the opinion of the congregation, far better lighted 
than it was, and the abolition of gas (which is only used in the 
vestry) has gone a long way towards curing the bad ventilation. 


Fire.—With reference to the newspaper reporta respecting 
last Saturday's fire at the Albion Clay Co.’s works at Albion, we 
learn that tbe fire was confined entirely to the company's electric 
light generating station, which is isolated from the main factory. 
No damage whatever was done to the works proper, so that 
pornon are proceeding just as usual No damage was done to 

e atoek. 


Universal Drafting Machine.—We have received from 
Messrs. Drake & Gorham, Ltd, of 66, Victoria Street, 8. W., parti- 
culars of the “ Universal Drafting Machine," a labour-saving device 
which they are selling in this country. Strangely enough, while 
other departments in an engineering establisbment are over- 
whelmed with economic appliances, the drawing office has remained 
practically stationary. The universal drafting machine is designed 
to supersede the Tee square, set square, protractor and scale, being 
practically a combination of these elements, with the additional 
advantage that it is always on the board ready for use. The 
arrangement consists of & graduated square having an accurate 
parallel motion about the drawing board, the square being adapted 


UNIVERSAL DBAFTING MACHINA. 


as most convenient for ordinary work. The blades of the square 
are interchangeable, and any length or scale can be supplied. The 
parallel motion is obtained by means of two pivoted parallelograms, 
which constitute a movable, flexible arm, joining the square to the 
board and controlling its movements, во that it always remains 
parallel to the position in which it was originally set. The device 
is interchangeable, and cau be adjusted to any board. It will 
undoubtedly influence both the time taken and the accuracy 
attained in drawing office work. 


Sturtevaut Field Regulators.—The accompanying 
illustration shows the Sturtevant Engineering Co.'s ironclad 
granite-type dynamo-field  re2ulator. This C. H. type of 
apparatus consists of a base of insulating material, to which are 
attached the resistance wire, contacts and lever; the whole beihg 
carried by а japanned iron casing, which not only gives the instru- 
ment a handsome finish, but prevents the possibility of direct con- 
tact with the heat-radiating portion of the rheostat. No enamel or 
similar material is used in the construction, and the resistance 
material itself cannot possibly disintegrate through misuse. 
Grounding is impossible on account of the insulating base, and the 
compound by which the various current carrying parts are attached 
thereto is of such nature as to become practically part of the base 
when the apparatus itself is complete. This substance is claimed 
to possess the qualities of insulation, heat conduction and radiation 
to a marked degree, and is so little affected by heat that the makers 


STuRTEVANT FIELD REGULATOR. 


have frequently run the resistance wire to a white heat by passing 
excessive currents through it, without in any way causing the com- 
pound to deteriorate or separate itself from the base, This ensures the 
maximum factor of safety for the apparatus, as it makes certain that 
eurrent will be carried without permanent damage up to the actual 
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burning-out point of the wire itself. The working parts of the 
ерш are all +mply proportioned for their designed load. 
With celd rheostats for rear of switchboard mounting there is sup- 
plied a 5j-in. hand-wheel which is made throughout of copper, 
polished and lacquered. А hand-wheel of this kind possesses 
many advantages over the ordinary plated hand-wheel, the platirg 
of which, in time rubs off and presents a bad appearance. The 
Sturtevant hand-wheels are of an entirely new design. Their insu- 
lation is of simple character, consisting of but a single large 
piece, and the Sturtevant Co. have consequently done away 
entirely with the loosening up of small parts, which sometimes 
happens with the insulated hand-wheel ordinarily supplied. 


Catalogues and Lists,—Erith's A. B. C. brick dryer is 
the subject of a small pamphlet (No. 145) received from EnrrH's 
ENGINEERING Co. Another list from Евїтн'в Co. describes the 
А B.C. fan system of heating and ventilation for factories, machine 
shops, &c. 

List No. 74 of the B.T.H. Co. gives prices of continuous and 
alternating current fan motors and exhaust fans; No. 144 explains 
the construction of their motor-control panels for continuous- 
current circuits. | 

A large and strongly-bound catalogue of Helios" electrical 
machinery and apparatus bas been sent to us by MxsgBsS. FRANK 
Buran & Co, LTD., of 68, Berners Street, W. It consists of a 
collection of 22 different liste, in which are given many diagrammatic 
apnd general views, together with descriptive notes, and where 
poseible prices, of arc lamps, overhead material for tramways, con- 
tinnous and alternating current dynamos and motors, cut-outs, 
switchgear, transformers, controllers, field regulators, and numerous 
other special Helios” lines. 

А new set of illustrated lists has been sent to us by Mrssns. 
Foxcrorvr & Duncan, of Queen's Road, Dalston. The various 
types of their electric measuring iastruments, hatchet switches, 
Sappho and Phonix аго lamps, &c., are well illustrated and 
described, and prices are given. 

Automatic central station telephones for “reply and call” 
system form the subject of a list issued by the BERLINER TELE- 
PHONE MANUFACTURING Co., of Queen Victoria Street, E. C. 

Mr. J. A. WILLIAMS, of 92, Hatton Garden, E. C., has sent us a 
small pamphlet giving some particulars respecting magnalium, a 
metal whose electrical conductivity is said to be about half that of 
copper. Another list gives prices of sheets, rods, wire, tubes and 
castings of the new metal. 

Mzssr8. BERTRAMS, LTD, of Edinburgh, have placed before us a 
leaflet illustrating and particularising tbeir " Midgett " two-cylinder 
air compressor for electric motor or belt drive. It claims to be 
specially suitable for dynamo cleaning, because of its simplicity, 
compactness and efficiency. 


Trade Announcements,.—Messrs. Morrison, Macduff 
and Co., 59, St. Vincent Street, Glasgow, have recently been 
sppointed agents in Scotland for Messrs. Brecknell, Munro and 
Rogers, of Bristol taking over the Scotch business as from 
April 1st. 

Mr. A. E. Felgate has purchased the electrical engineering 
department of the business of the Speedwell Motor and Engineering 
Co., Ltd., at 10, Queen Victoria Street, Readi: р. 

Mesars. Coles Bros. have started an electrical engineering business 
at High Street, Margate. 

The Newcastle branch office of the British Thomson-Houston Co. 
bas been removed from 8t. Nicholas Chambers, Amen Corner, to 
Collingwood Buildings, Collingwood Street, Neweastle-on- Tyne. 

Mr. Archibald Campbell, Lonsdale Chambers, 27, Chancery Lane, 
W.C.,has been appointed agent for London and South Cosst for 
Mesars. W. J. Garnett & Co., of Bradford, who are now manufac- 
turing cables, flexibles, &c. Mr. Campbell is keeping fairly large 
stocks so that deliveries can be promptly made. 

We are informed that Messra. Francis & Co., of 20, Bucklersbury, 
EOC., are not now acting as Mr. A. P. Lundberg’s agents, and all 
аз е be gent direct to Pioneer Electrical Works, Liverpool 

oad, N. . 

Tbe business of Fenner, James & Co., makers of accumulators, 
&c., has been acquired by Fenner, James & Co., Ltd., and the works 
bave been removed from 78, York Road, King's Cross, N., to more 
commodious premises, at 23, Berwick Street, Oxford Street, W. 

Messrs. Easton & Co., Ltd., have appointed Messrs. J. Lomax, 
Kendal & Co., of St. James's Square, Manchester, as agents for their 
electrical and hydraulic lifts for the cities of Manchester, Stock- 
port and Salford, and all communications relating to lifts should be 
addressed to them. This notice relates to lift business only. 


Annual Picnic.—The employés of Messrs. George Hill 

. and Co., of Manchester, held their annual picnic on Saturday, May 

2nd. Part of the morning was spent on the river at Chester, and а 

stop was made at the Iron Bridge for lunch. On returning later to 
Chester, dinner was served and a concert followed. 


Belgium.—The Bell Telephone Manufacturing Co., of 
Antwerp, reports a profit of £7,020 for the last financial year. 


A Pacific Power Scheme,—The Stone & Webster 


electrical management, of Boston, U. S.A., now operating a score of 
companies in North American territory, has awarded to the General 
Electric Co., (f Schenectady, а considerable contract for generators, 
to supply power for the tramways, lights and factories of a group of 
cities on tbe nortbern Pacific coast, near Puget Sound, in the State 
of Washington. The order includes віх 3,500-kw. generator sets to 
de direct connected with tangential water-wheels operated by glacial 
fow, taken from the Puyallup and White Rivers. The torrents 


- 


* 


have their rise on Mount Rainier, a volcanic peak rising to a height 
of 14,500 ft. Here are 16 glaciers, covering an area of 100 square 
miles, with a thickness varying from 100 to 1,500 ft. approximately, 
which serve as unfailing reservoirs. The machines, which will be 
completely installed during the coming autumn, will develop a total 
of 30,000 KH. ., part of which will be employed by the Stone- 
Webster concern for its traction and lighting business—including 
ita “ inter-urban " electric line between Seattle and Tacoma — before 
the end of the year. When the glacial flow is fully utilised, it is 
believed that it wil] be feasible to transmit the electric power 
developed from it southward to Portland, in Oregoa, and northward 
to Victoria, in British Columbia. 


For Sale.—The Wolverhampton electricity department 
wante offers for tbe purchase of arc Jamps and fittings. Some 
details are given in our advertisement pages to-day. 


"ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The T.C. has had under consideration the 
terms of the National Electric Wiring Co., London, but has decided 
to postpone any definite decision until a report is received on the 
subject from Mr. Hogarth, the Council's engineer. 


Barnstaple.—As an outcome of the action brought 
against the T.C. by Mr. Chanter, who sought to obtain an injanction 
restraining the ea waar: as owners of the electricity works, from 
wiring premises and dealing in electric light fittings, the Corpora- 
tion has accepted an offer from Messrs. Alger & Sons to carry out 
the wiring of consumers’ premises, and has disposed of the stock to 
that firm at invoice price. The case against the Corporation is 
referred to fally in our other columns. 


Blackbarn.—During the past year the receipts of the 
electricity undertaking amounted to £25,750 7s. 10d., and the work- 
ing expenditure to £14,208 3s. 7d., leaving a profit of 
£11,342 4s. 3d. Interest and sinking fund absorbed £9,707 19s. 1d., 
leaving a net profit of £1,834 5s, 2d., which was applied to the 
liquidation of last year’s deticiency of £2,492, reducing it to £657. 
2,503,639 units have been sold at an average price of 383d. The 
average price for power purposes was 1°59d., and for tramway traction 
154. per unit. The total costs have been reduced from 1:48d. to 
1'20d. per uait. The capacity of the works is now 3, 720 H.., and 
the maximum load during tbe year was 1,638 xw. 


Bo'ness,—At а mass meeting of ratepayers, a resolution 
was adopted unanimously that the adoption of the agreement with 
the National Electric Wiring Co., relative to lighting the town with 
electricity, be delayed, with a view to obtaining better terms. 


Bristol.—The result of the past year’s work shows that 
the use of electricity for power purposes has continued to increase. 
The sale of energy for this purpose during 1902-3 bas more than 
doubled, the units sold being 688,740 as against 310,054. The gross 
profits were £27,165 9з. 7d., and after meeting financial charges a 
net profit of £5,872 6s. remained, which was appropriated as fol- 
lows :— Reserve fund, £1,490 17s. 6d. ; depreciation and contingenoy 
account, £4,368 48. 11d.—balance, £13 33. 7d., carried forward. 


Chesterfield, —The results of the first year’s working of 
the Corporation electricity undertaking show a gross profit of 
£2,501 12s., and after meeting financial charges, there is a net profit 
of £851 8s. 1d. 


Derby.—The Lighting Committee reports a prcfit on the 
year of £597 bs. 11d. There was a balance brought forward of 
£1,102 9з. 2d. ; the generation of electricity cost £5,501 17a. 11d., 
distribu.ion £956 123. 7d., public lamps, £579 1s, and general 
expenses £1,795 18s. 8d., making а total of £9,935 19s 4d. 
The г сеірів were :—Energy by meter, £14,975 163. 3d., public light- 
ing, £2,738 4s. 11d, rents of meters and motors, £809 8s. 6d., 
sundries £506 93. 7d., balance carried forward, £973 10s. 7d., 
making a total of £20,008 15s. 10d. After deducting expenses there 
is a profit on the revenue account of £10,072 168. 6d., aud after pro- 
viding for financial charges there remains a balance to be carried 
forward of £597 5s. 11d. 

In connection with the report just presented to the E. L. Committee 
on the proposed change of system of electric supply, which it is con- 
templated to gradually carry out as new plant is required, the 
Committee has also considered the question of extensions to 
cope with the increase of business, including generating plant 
for the proposed electric tramway, and has approved of the ex- 
penditure of £8 300 on the lighting department, including £1,300 
for a boiler, superheater and purifier, £1,300 for overbead coal 
bunkers and plant, £2,500 for one 300-K w. turbine and dynamo, 
£500 for ejector condenser, &c. For traction it is estimated that 
£10,100 will be required for additional boiler, &c (£1,300), two 
300-kw. turbines and dynamos (£5,000), two condenser plants 
(£1,000), switchboard (£600), reversible boosters (£500), &c. For 
the outdoor requirement of the lighting department it is estimated 
that 29,300 is required for mains and plant. The total amount the 
Committee bas decided to ask the Council for is £33,400, but in 
order to save delay it has invited tenders for the boiler, &c., 
elevator, &c., and, subject to the approval of the Council, has 
accepted the tenders of Messrs. Babcock & Wilcox (£1,240) for 
boiler, with superheater, purifier and chain grate stoker, and that 
of Messrs. G. Fletcher & Co. (£1,074) for coal elevator, carriers апе 
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bunkers The Committee is preparing plans for the erection of a 
new station on the site adjacent to the present one which, with tbe 
first instalment of machinery, is estimated to cost £5,000. 


Dorking.—In response to the U.D.C.’s objection, the 
B. of T. has eliminated Dorking from the area of eupply under tbe 
Leatherhead and District E.L. prov. order. 


Dublin.—In an action before Mr. Justice Madden and a 
jury, James Timmons sued the British Insulated Wire Co. to recover 
£2,000 damages for personal injuries sustained tbrough the com- 
pany'salleged negligence. The parties eventually came to terms, 
the defendant company paying £125 damages and £100 costa. 


Halifax.—The L.G.B. has informed the T.C. that it 
will sanction a loan of £23,950 for E. L. purposes. It has excluded 
£2,700 relative to the debt on the 300-xw. alternator set, which sum 
may be taken from the renewal fund. 


Manley.—The T.C. on April 23th decided to apply to 
tne L.G.B. for a loan of £5,000 for the provision of additional 
generating plant. The advisability of adopting penny-in-the- 
slot meters, and aleo of substituting steam turbines at the 
electricity works for two of the Brush engines, is under considera- 
tion. | 


Hayfield.—The R.D.C. has withdrawn its opposition to 
the North-Western Electricity Bill, the promoters having granted 
the necessary concessions. 


London.—CamMBERWELL.—The Borough Council having 
applied to the County of London and Brush Provincial Electric 
Lighting Co., Ltd., and to the Board of Trade for a return of the 
expenditure incurred by the company under the Camberwell Elec- 
tric Lighting Order, 1896, hae published a statement from which it 
appears that the total expenditure up to December 31st, 1902, was 
£165,466 1s., made up as follows :—Lands (leasehold and freehold), 
including law costs incidental to acquisition, £11,130 158. 3d.; 
machinery (erected at the company’s Wandsworth station) £21,361 


17s. 9d; mains, including cost of laying, £112,106 4s. 7d; trans- 


formers, motors, &., £15,446 14s. 10d.; meters and fees for 
certifying under the Act £3,747 188. 7d.; switchboards and elec- 
trical instruments £661 198. 6d.; cost of provisional order £944 
12s. 8d.; office furniture and fixtures at station £26 3s. 10d. ; special 
items £40. | 

Твтлметон.—Тһе Lighting Committee has received an applica- 
tion from the contractors to the Great Northern and City Railway 
for a supply of electricity for motive power to be taken continuously 
day and night from the beginning to the end of the working week. 
The following motion was adopted: That in all cases where con- 
sumers have а load factor of not less than 50 per cent. for a six 
monthly period comprising two coneecutive summer and winter 
quarters, the rate cbarged as from April 1st, 1903, be the daylight 
rate, viz, 2d. per unit, and that in such cases the higher rate be 
eliminated." 

BTEPNEY.—A motion was adopted at the B.C. meeting that elec- 
tric light mains be laid and arc lampe erected in Watney Street 
at an estimated cost of—mains £950, lamps £420. 

GREENWICH.—The B.C. intends to continue negotiations with the 
Blackheath and Greenwich Electric Lighting Co. with respect to 
the company’s Bill in Parliament. It was resolved that should the 
company’s proposals not be sufficient to protect the interests of the 
Borough, counsel should be briefed to oppose the Bill. 

BaTTEBSEA.—The В.С. has resolved to light the roads on the 
Latchmere Estate with arc lamps. An offer from Messrs. Bellisa 
and Morcom, Ltd., to purchase one of the generating sets (engine 
and dynamo) removed from the Town Hall electric lighting station, 
for £220 10s. has been accepted. The Council has sealed an agree- 
ment with the County of London and Brush Provincial Electric 
Lighting бо., Ltd., as to the transfer of three areas to make the 
boundaries co-terminous as suggested by the Board of Trade at a 
recent conference. 

BBERMONDSEY.— At the meeting of the B.C. the E.L. Committee 
brought up a long report by Mr. W. H. Vincent, M. I. E. E., on the 
proposed extensions to the electricity undertaking.: He recom- 
mended that two 300-kw. sets be installed, which would allow a 


further connection of 40,000 8-c.P. lamps. In Rotherhithe, where. 


а supply had not yet been given, he had no hesitation in saying a 
very satisfactory demand would arise, chiefly for motive power for 
small manufacturers. He proposed for this district the high-pres- 
sure continuous current system, with transformer sub-stations. The 
300-kw. generators, with а voltage of 2,000, would transmit 
energy to the sub-stations, where it would be transformed to low 
pressure through motor-generators arranged to feed the 
existing distributing network. One sub-station would be 
built at first, to accommodate four 150-kw. transformers 
(which would be capable of dealing with 20,000 8-c.P. lamps), a 
battery, battery-charging booster, and balancer. Two transformers 
would be installed at first. То avoid increasing the low-pressure sets 
at the generating station to meet the increasing demand in Ber- 
mondsey, he proposed that the two 300-x w. high-pressure sets should 
be common to the supply in either area. To do this the current 
would be transformed in the generating station, and fed on to the 
bus bars of the existing switchboard. The estimated expenditure 
on the extensions was :—Destructors (including tipping platform), 
£3,200 ; boilers, £2,560; superheaters, £320; mechanical stokers, 
£608; conveyor, £1,450; piping, valves, pump, &., £1,370; steam 
generators, £6,560 ; switchboard, £750; transformers, £1,630 ; trans- 
formers (for sub-station), £1,630; booster, £450; balancer, £270; 
battery, £1,823; switchboards (for sub-station), £500; wiring 
generating works and sub-station, 4400 ; mains, £7,615 ; generating 
works building, 412,900; sub-station building, £3,000; 35 
arc lamps complete, 4968; mains, switch pillars, &c., £793; con- 


ы 


tingencies, £2,455; total, £51,552. After a short discussion, the 
consideration of the matter was adjourned to the next meeting. 

The Housing Committee of the Bermondsey Borough Council 
reported on Tuesday that it had oonsidered & suggestion from 
the Electric Lighting Committee that the electric light be installed 
in tbe working men's dwellings erected by the Council in Rother- 
hithe. A letter had also been received from the South Metro- 
politan Gas Оо. offering to lay the necessary gas pipes and fittings 
and put in penny-in-the-slot meters free of expense, provided the 
electric light was not installed in the buildings. The Committee 
recommended that the company's offer be accepted on the score of 
cheapness. 


Malton.—The U.D.C. has adopted a recommendation 
that the B. of T. should be asked to revoke the order granted to 
the Northern Counties Electricity Co. in consequence of their 
failure to light the town. 


Malvern.—At the L. G. B. inquiry on April 30th into 
the application of the U.D.C. for loans of £18,200 for electric 
lighting purposes, there was no opposition. The scheme will 
provide for 5,000 lights, and £3,000 is need ed for a refuse destructor, 
to be worked in conjunction with the electric light works. 


Port Glasgow.—The shipyard of Messrs. Wm. Hamilton 
and Co., Port Glasgow, has been equipped with electric plant for 
power and lighting purposes on a very extensive scale. 


St. Annes-on-the-Sea.— The results of last year's 
working of the electricity undertaking show that the increase in 
unita sold over the previous year is 584 per cent., the year's output 
being 155,555 B.T.U. Lamp connections have increased 76 per 
cent., and the cost of production has fallen from 42:37d. per unit 
to 1:88d. | 


Salford.—The Electricity Committee of the T.C. has 
fixed the price of electricity for power purposes after July 1st next, 
at 2d. per unit up to 1,000 units, 14d. for the next 10,000, and 1d. 
per unit beyond. 


Sleaford.— The L.G.B. has held an inquiry into the 
application of the U.D.C. for a loan of £2,000 for additional engines 
and dynamos. There was no opposition. 


Scottish Central Electrical Power Bill.—The County 
Council of Stirling intends to oppose this Bill, and the Law and 
Pailiamentary Committee has been instructed to endeavour to 
secure the co-operation of the counties of Linlithgow and 
Clackmannan, and any burghs which might desire to be азво- 
ciated in the opposition. The Council does not oppose the Bill as 
a whole, but protests against certain clauses thereof. On the same 
date a joint meeting of the Falkirk T.C. and the Falkirk and Lar- 
bert Water Trust was held, and agreed to present separate petitions 
against the order. 


Shipley.—The L. G. B. has given its sanction for the 
borrowing of £46,250 for E.L. purposes. 

The Trademen’s Association has asked the Council to largely 
extend the E.L. scheme. 


Stafford.—The T.C. has decided to extend the mains at 
a cost of £500, and when the powers to supply outside the borough 
are obtained, to carry out further extensions at an outlay of £688. 
A loan of £3,200 is to be applied for to cover the cost. In the 
course of the discussion it was pointed out that the undertaking 
costs the ratepayers a 4d. rate, and that further expenditure ought 
not to be incurred without some guarantee as to a profitable result. 


Stroud.—The B. of T. has granted a prov. order for 
electric lighting to the U. P. C. 


Wellington (Salop).— Replying to the Corporation's 
request for an extension of time in which to carry out the electric 
light scheme, the Board of Trade states that it will consider the 
matter on learning what steps are being taken to carry out the 
work, on July 26th, the date of the expiration of the order. 


Whitehaven.—The Board of Guardians has asked the 


T.C. to quote for a supply of electricity for lighting the workhouse 
and the infirmary. 


ELECTRIC TRACTION NOTES. 


Belfast.—At the monthly meeting on the Ist inst. the 
Corporation passed the draft agreement for the purchase of the 
Belfast Street Tramways. If acceptable to the company, it would 
provide for the transference of the Belfast and also the Sigonerl 
and Sydenham lines to the Corporation as from August 10th. The 
proposed terms briefly are, such a sum as would be paid on 
August 10th, 1907 (when the lease expires) plus the net estimated 
profits of the company’s undertakings for three years, and com- 
pensation to the directors, manager and secretary. Failing a mutual 
agreement as to the purchase money, then it would be tixed by the 
arbitration of a Government official. The Lord Mayor stated that 
Mr. Wyndham, the Irish Chief Secretary, said that there would 
be no difliculty in passing a Bill on these lines through the 
House of Commons. The Bill, of course, would also provide for the 
electrifying of the system. 
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Birkenhead.—The Tramways Committee has decided 
upon an enterprising step with a view to utilising double-decked 
cars on the Birkenhead and New Ferry route. At one point the 
line bas passed under a railway bridge, the height of which from 
the track rails has not admitted of the use of double-decked cars. 
The Committee has decided to spend £1,000 on altering the level 
of the street (Chester Street) under the railway. The Committee 
calculates that with large, double-decked cars on the route the receipts 
would be increased by 1d. per mile, which would represent an 
increased revenue for the year of £1,320. 


Blackburn.—Mr. A. S. Giles, electrical engineer and 
tramways manager, has presented to the Tramways Committee his 
annual report upon the past years working. Tbe receipts 
amounted to £42,179, and the working expenres to £55,702, leaving 
a gross profit of 216.476. Interest and sinking fund absorbed 
£20,551, leaving a deficit of £4,074 183. 1d., as against a loss of 
£6,691 13s. 9d. in the previous year. The following table shows the 
progress made during the past three years, ending March 25th :— 

Year. Mileage. Passengers. Receipta. Average per mile, 

1901 .. 687,966. 6,769,511 £81,829 14s. ба. 11-194. 

1902 .. 788,557 6,790,091 486,168 15s. 5d. 11774d. 

1908 .. 896,558 7,284,106 £40,963 18s. 4d. 11:80d. 

In dealing with the financial aspect of the tramways undertaking, 
Mr. Giles says the capital expenditure at the beginning of the year 
was £275,651, of which £96,577 represented the goodwill of the 
late tramway company. Thirty years are allowed for the repay- 
ment of the purchase money, and last year's payment of interest 
and redemption totalled £5,984. The cost of reconstruction of 
the old horse and stesm-haulage system to electric traction (for 
which 20 years is allowed for repaymert) involved a payment last 
year of £6,418 interest, and £8,149 sir k irg fund. It will be 
seen that the tramway undertaking is burdened with the heaviest 
changes at a period when its business is just commencing to 
develop, but there are indications of an increased revenue. In a 
few years we may expect to meet expenditure and have a balance, 
which should be devoted to reserve for renewal of track, which will 
b.come necessary before the expiration of the loan period.” The 
report then goes into details, showing that £5,691 has been added 
to revenue at a less working cost than last year. The year's loss, it 
is pointed out, arises from tbe small ute made of the tramway 
service in comparison with its earning power, and the beavy 
capital. charges arising from the purchase of the old company's 
undertaking. 


Buenos Ayres.—Consul Ross in his report on the trade 
of the consular district of Buenos Ayres for the year 1902, states 
that the application of automobiles in his district is increasing, and 
a demand, be thinks, will arise, especially for electric cars in the 
town and other kinds outside. The conversion of the tramway 
traction from horses to electricity, he states, goes on very slowly, 
but it is being gradually effected. The importance of this move- 
ment is shown in the following table, which gives the mileage of 
each system existing at the end of 1902, and the number of 
passengers carried during tbe year :— 


Horse traction. Elec. traction. 


Length of line as "TP 216 miles 68 miles 
Passengers .. oe Si os .. 81.640,00 38,802,000 
Receipts T à . £1,100.0C0 £1,072,500 


Burnley.—At the meeting of the Corporation Tramways 
Committee on April 29th it was reported that the gross profit on 
tbe year's working of the tramways was £11,180, and the net profit 
£2,579. 

The Corporation Tramways Committee has asked the Electricity 
Committee to reduce the charge for current supplied to the tram- 
ways from 144. per unit to 14d. 


Bury (Lancs.).— The B. of T. has granted a prov. order 


authorising the Т.С. to extend the electric tramways in the town. 


Cheltenham.—The T.C. hes applied to the L. G. B. fora 
loan of £21,028 for the paving of the tramway route with Jarrah 
wood blccks. 


Crewe.— By 12 votes to 6 the Corporation Light Rail- 
ways Committee on April 30th decided to tupport the scheme of a 
Manchester syndicate for the provision of electric tramways for the 
town, on condition that the interests of the town are properly safe- 
guarded, and satisfactory purchase clauses are inserted. 


Derby.—The Tramways Committee has decided to 
recommend the Council to accept the overhead trolley system, and 
to proceed at once with the construction of tramways on several 
routes which will not be affected by the main drainage scheme now 
being carried out. The Committee estimate that the construction 
of the permanent way on the routes in question will cost £55,915, 
that the electrical equipment of the same will necessitate an expen- 
diture of £10,150, tt at car-steds and buildings will cost £7,000, 
and that 25 cars will cost £12,500, and they are applyirg to tbe 
Council for £85,565 for the work in question. "They further corsider 
that the overhead trolley system is the mort economical system, 
and that it is generally suitable for tte requirements of Derby. 


Dadley.—A Sub-Committee of the Corporation has been 
appointed to open negotiations for the purcbase of the electric 
tramways in the borough. 


Gloucestershire.— General satisfaction is felt amongst 
the manufacturers of the Stroud Valley at the successful passage of 
the local tramway Bill through the Committee of the Hcuse of 
Com mons, as the adoption of electric traction will undoubtedly lead 
to the development of the district. The difficulties between the 
Corporation of Gloucester and the county authority have aleo been 


settled, and a scheme has been agreed upon for the laying down of 
electric tramways in the city as soon as possible. 

An agreement bas been arrived at between the Corporation and 
the County Council relative to the construction of the electric tram- 
way from the city boundary to Hucclecote. This line is to be 
leased to the Corporation for 99 years, at a yearly rent of £50, the 
Corporation to pay the instalments of loan and interest on the sum 
actually payable by tbe County Council for the first 40 years. 


Lancaster.—The first quarter’s traffic on the tramways 
was satisfactory. The Scotforth route bas been in working order 
for the whole of tbe time, but the Park route was only definitely 
sanctioned by the Board of Trade at Easter. With a population of 
41,000, and the trams only tapping three districte, 272,649 
passengers were carried in the tbree months. The total reccipts 
were £994, and the expenditure (exclusive of interest and redemp- 
tion), £858. The cost per car-mile was 6'1d. A third route is to be 
immediately proceeded witb, taking the cars past the Castle station 
of the L & N.W. Railway and down to the athletic grounds. 


London Underground."—The Metropolitan District 
Railway Co. expect to open a section of their line, six miles in 
length, between South Harrow and Ealing, for electrical working in 
the courte of a few weeks The working of the main line 
by electric traction depends upon the date of the completion of the 
power house at Lot's Road, Chelsea, wbich is being preased forward 
with the greatest possible speed. 


Manchester.—It was announced at a social gathering, 
held the other evening to celebrate the completion of the Man- 
chester tramway system, that the last of the difficulties in the way 
of a working arrangement with Salford bad teen removed. In a 
review of the work of his department, Mr. Boyle, the chairman of 
the Tramways Committee, stated that since the work was taken in 
hand by the Corporation over 30,000 tons of steel rails bad been 
laid down in the streets. There were 106 junctions in the city, 
necessitating special track work, which was done at the cost of 
£75,000. In this connection, he said, it was interesting to note 
tbat when the Committee advertised for tenders only one firm 
offered to do the work, and tbat an American one. Now, when 
there was no great demand for special janction rail work, some 
Sheffield firms were in a position to undertake it. There were 
employed (Mr. Boyle added) in the traffic and car-sbed eectiou of 
the department 2,419 men, and on the permanent way 1,212, in 
addition to 227 clerks and storekeepers, of whom 112 were women. 
The capital expenditure up to the end of the present financial year 
would reach a million and a balf, for which the citizens were 
getting a good return. The Committee hoped in future years to 
ircrease the grant—amounting to £50,000 for the past year— 
towards the relief of the city rates. It was also the Committee's 
intention to establish a thrift fund for the benefit of the large 
number of wage-earners in their employment. 

Public attention is being called to the question of an under- 
ground electric railway, which will relieve the congestion of traffic 
in the central parts of the city. The promoters have approached 
the Corporation on the sulject, and are hopeful that the scheme 
will be allowed to proceed without municipal opposition. The 
Corporation now own all the tramways- within their jurisdiction, 
and they may regard very seriously any scheme that will enter 
into competition with them. The matter is at present under the 
consideration of the Tramways Committee. 


Mersey Railway Eleetrification.— On Monday, May 
4th, the Mersey Tunnel Railway entered оп а new era of its history, 
an electrically worked service of trains being opened to the public 
on that day. Since February 1st, 1886, the railway through the Mersey 
Tunnel has been worked by steam, and fora time the service enjoyed a 
moderate amount of public patronage. Until quite recently the 
service has been confined to passenger traffic, but about three years 
ago the carriage of parcels and light goods was commenced. 
Latterly the line lest support from the public, partly owing to the 
competition of the ferry steamers, but mainly owing to the 
unplearant and unfavourable conditions of working. Stations, 
tunnel and carriages were smoky, chilling and depressing. 
Different schemes of improving the service were considered, aud in 
July, 1901, a contract was entered in to between the British Weetipg- 
houte Electric and Manufacturing Co. and the Mersey Railway Co., 
under which the Westinghouse Co. undertook to equip the lire 
electrically, the work to be carried out witbin 18 montks. The 
price agreed upon was £635,303, to be payable in £620,000 4 per 
cent. Mersey Railway new first perpetual debenture stock, and 
£15,303 in cash. 

There are seven stations on the system, three of them 
only being surface stations. The main tunnel is 26 ft. in 
extreme width and 19 ft. high from the track-rail bead 
to the crown of the arch. The track has been relaid 
with rails weighing 86 lbs. per yard in 36-ft. lengths, placed 
on croes sleepers. Insulated lead and return conductors on the 
third and fourth rail system have been laid, the positive rail being 
on the outside of the track, and the negative rail being in the 
centre of the track rails. Earthenware insulators in the form of 
hollow cubes support the conductor rails. Flexible bonds of the 
" Protected" type are used with the rails, each joint having two 
web bonds of 400,000 circular mile. The conductors are of 
the "T" type, and are of two weights, 100 lbs and 60 lbs. 
per yard. 

A new generating station was erected at Shore Road, Birken- 
head. It contains three main units, each coneisting of a vertical 
croes-compound steam engine of approximately 1,650 m P., direct- 
coupled to a generator, yielding direct or alternating current, or 
both, cf Weetingbouse donble-current pattern. The engine 
cylinders are 30 in. and 60 in. in diameter, with a stroke of 18 in, 
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Each generator is of 1,250 xw., and will supply direct current at a 
pressure of 650 volte, or three-phase alternate current with a 
frequency of 25 periods per second when running at 94 revolutions 
per minute. The generators have fields with 32 poles each. The 
fields are compound-wound, the pole pieces being of soft steel 
stampings. The armatures are of the slotted core, drum-wound 
type. Two smaller generating sets have also been provided. 


These consist of а Westinghouse compound engine, direct- 


coupled to a 200-Kw. generator of multipolar type, which will 
yield direct current at a pressure of 650 volts, at 250 revolutions 
per minute. A storage battery of 320 Chloride cells, and a motor- 
driven boosting set are also provided. The main switchboard is of 
Westinghouse type, and comprises 19 main panels. The feeders 
pass from the station to the line, the cables being of B. I. W. lead- 
covered paper-insulated type. Steam power is supplied by nine 
Stirling water-tube boilers, each having a heating surface of 4,370 
eq. ft. A normal pressure of 170 lbs. will be maintained. The 
boilers are provided with Roney mechanical stokers. Clay Cross 
economisers are used, and also a Harris water softening plant. The 
Holly gravity return-pipe system has been ni dee by means of 
which condensed water returns automatically to the boilers. 

The present rolling stock consists of 24 motor-cars and 33 trailers, 
12 of the motor-cars being first-class, and 12 third-class. The 
first-class cars will accommodate 48 passengers, and the third-class 
50. Of the trailer cars, the first-class, of which there are 11, will 
accommodate 60 passengers each, and the third-class, of which 
there are 17, 64 gers each. There are five composite cars, 
accommodating 22 first-class and 40 third-class passengers. All of 
the cars are built on the corridor principle. The bodies have been 
supplied by Mesers. G. F. Milnes & Co., Hadley. The trucks were 
manufactured by the Baldwin Locomotive Works Co., Philadelphia. 
Each motor-car is provided with four Westinghouse No. 83 type 
motors, of 100 approximate m.r., working at from 550 to 600 volts, 
of the enclosed four-pole type. 

On Sunday morning last a party consisting of representatives of 
the Mersey Railway Co. and of the Westinghouse Co. and of the 
Press travelled from Liverpool over the newly electrified railway 
and visited the generating etation at Shore Road. The party 
retarned to the Adelphi Hotel, Liverpool, where a luncheon was 
served. After the luncheon, speeches bearing on the electrification 
of the Mersey Tunnel Railway and the prospects of the improved 
service were delivered by the Lord Mayor of Liverpool (Mr. W. W. 
Ratherford, M.P.) and the Mayor of Birkenhead (Dr. O. Morris) and 
others. In the course of his remarks, the Mayor of Birkenhead 
spoke in complimentary terms of the way in which the elec- 
trification of the railway had been effected by the Westinghouse Co. 
without interfering with the daily traffic of the railway while worked 
by steam. 

The first-class cars bave polished mahogany panels inside, and 
padded cane seats. The third-class cars are finished in light oak, 
with bent-wood seats. Outside, the cars are finished in a rich, dark 
red, which is relieved with gold lines. The motorman's apartment 
has been made fireproof by means of a lining of asbestos slate. 

With regard to daily service, & three minutes' service has been 
arranged between the Central Station, Liverpool, and Hamilton 
Bquare station, Birkenhead, and & six minutes' service from the 
Central Station, Liverpool, to the Park and Rock Ferry stations. 
This represents a considerable acceleration of the recent service. 
The traffic arrangements have been carried out by Mr. R. Bowman 
Smith, traffic manager of the railway. Mr. J. Shaw is the resident 
engineer. | 

The first electric train was run over the electrified track on 
January 3186. Since that date, almost continuous experimental 
runnings have been maintained between the ordinary steam service 
and during the night. 


Neweastle-on-Tyne.—At a meeting of the Tramways 
Committee on the 30th ult., the city engineer reported that he had 
arranged with the Elswick Colliery Co. for heightening the bridge 
on Scotswood Road. This will allow double-deck cars to proceed 
along that thoroughfare. Mr. Le Rossignol presented a report as 
to the cost of producing energy, which showed that it was about the 
lowest in the country. 


Oldbury.—The electrification of the tramways has been 
postponed for a further period of 12 montbs. 


Spen Valley.—The B. of T. has extended the time for 
completing the whole of the tramways authorised by the Spen 
Valley Order of 1901 for six months from April 22nd. 


Railway Statistics—In the May number of the 
Railway Magazine Mr. J. Holt Schooling shows that in 1901 the 
length of the railway line open for traffic—22,078 miles—was 
nearly three and a half times as great as in 1550, while the number 
of passengers carried bas increased more than sixteenfold, from 
73,000,000 to 1,172,000,000. As tothe value of the lines, in 1850 the 
paid-up capital was 240 millions, and the National Debt was 
551 millions more ; in 1901 the paid-up capital of the railways was 
1,196 millions, and the National Debt stood at 706 millions, or 
490 millions less. In 1895 a valuation of the whole wealth of the 
United Kingdom placed the capitalised value of land, homes, 
furniture, raile, cattle, factories, implements, merchandise, shipping, 
bullion, &c., at 11,806 millions sterling. М follows that the railway 
capital is over 10 per cent of the whole value of the country. 


Ramsbottom.—The U.D.C. bas decided itself to carry 
out the electric tramways order just granted by the B. of T. in 
conjunction with the E. L. order. A combined scheme bas been 
prepared by Mr. А. B. Chatwood, cont ulting engineer, of Bolton. The 
proposed tramway will be 5} miles long, and will run from Hol- 
combe Brook to Edenfield, and from the latter place vid Shuttle- 
with to the Market Place. 


Rhondda.— The U.D.C. is negotiating with the B. E. T. 


Co. with a view to the leasing of the electric tramway Order 
recently obtained. 


Prestatyn.—The U. D. C. has decided to oppose the 
application of the Rhyl and Prestatyn Electric Tramway Co. for an 
extension of time from April 1st, 1903, to April 1st, 1905, in which 
to complete the undertaking. 


Sunderland.—At a meeting of the Tramways Com- 
mittee on the 30th ult, it was decided to give a trial to the 
Thermit system of welding tramway rails, under which it is 
believed that a considerable economy will be effected, as it will 
prevent the hammering of the joints. Mr. Snell, the electrical 
engineer, reported that the equipment and alteration of Tatham 
Street corner, erection of the car-sheds, &c., had cost £13,844, as 
against an estimated cost of £17,174. This latter figure included 
£800 for the doubling of the line at the Londonderry Hotel corner, 
which was yet to be done, so that there was a saving on the esti- 
mate of not less than about £2,500. This is due to the fact that 


there were no gas or water mains, nor any expenses for contin- 
gencies, to be met. 


Wolverhampton.—4A meeting of the Town Council in 
Committee—but to which the press and the public were admitted— 
was held on Monday for the purpose of considering Mr. C. E. C. 
Bhawfield's report on the working of the Lorain system of electric 
surface contact, and also a report from the Tramways Committee on 
the same question. Mr. Shawfield'e report has been already 
abstracted in the columns of the ELECTRICAL Review. By 5 votes 
to 3 the Committee recommended :— 

That the Corporation shall take over and accept the 11:875 miles of single 
track from the Lorain Steel Co., as from April 17th, 1902, and that payment be 
made to that company for the electrical equipment thereof, in pursuance of 
the terms of the contract with the company, dated July 17th, 1901, subject to 
the contractors undertaking to replace, free of cost to the Corporation, all the 
existing top plates and granite casings with others of a type approved by the 
borough engineer and electrical engineer, as and when such renewals and 
replacements become necessary, and subject to their executing and eupplying 
free of cost as aforesaid, such further work and materials as may be necessary 
to comply with their obligations under Clauses 37 and 88 of the contract, and 
that in default of this being done all matters in dispute be referred to 


arbitration. 

The Committee therefore submitted the motion for adoption by 
the Council, and expressed a desire to place on record its high 
appreciation of the services rendered by Mr. Shawfield, the electrical 
engineer, in his supervision of the Lorain system. This was the 
condition of affairs when the Council met on Monday, an { as 
an evidence of the great interest taken in the matter, it should be 
stated that there was a numerous attendance of the general public. 
Alderman C. T. Mander, chairman of the Tramways Committee, 
had returned from the Continent specially for the meeting, and he 
proposed the resolution which had been carried in committee as 
above, with this alteration, that after the first three worde, That 
the Corporation," there was placed this important addition— 
" notwithstanding the non-compliance by the company with the 
conditions of the contract dated July 17th, 1901," sball take 
over, &c. Alderman Mander at some length endeavoured to 
discredit the calculations of the electrical engineer in bis report ; 
but, unlike Mr. Mander's attitude in 1901, he held out no promises 
of profits if the Lorain system of traction were adopted. In fact, 
he frankly admitted that tbe Council must not look to the Tram- 
ways Committee for anything in relief of the rates for some years 
tocome. Alderman Craddock, deputy chairman of tbe Committee, 
seconded the resolution, and foresbadowed gross profits amounting 
to as much as £31,000 when all the lines are in operation. The 
alderman, however, admitted that he had a tendency to 


exaggeration. Councillor White submitted the following amend- 
ment :— 


That the Council being of opinion that the 11:875 miles of single-track 
installed by the Lorain Steel Co. does not fulfil the condit ons imposed on the 
said company by the co .tract between them and the Corporation, the Conncil 
declines to take over and pay for the same, and calls upon the company to 
carry out the stipulations contained in Clause 16 of the said contract, or to 
proceed to arbitration under Clause 18 of the same contract. 

This was seconded by Councillor Bantock, and supported by 
Councillor Crosbie. All three condemned the Lorain system as a 
failure, and predicted that its adoption would ultimately increate 
the rates of the borough. Councillor Bantock submitted to the 
Council a long list of manufacturers in the borough who had 
declared themselves opposed to the system. At the conclusion of 
Councillor Crosb:e's speech, the debate was adjourned for a week. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphists for the Transvaal,— On Saturday 
morning last, May 2nd, there assembled at Waterloo Station a large 
number of friends, and over 100 students of the South London 
Telegraph Training College, Brixton, to bid farewell to 12 of their 
fellow students who sailed later in the day from Bouthampton in 
the Tintagel Castle for South Africa. These young men have 
received lucrative appointments in the Cen South African 
Government Railways as expert telegraphists, and proceed direct 
to Pretoria. From thence they will be sent to various stations in 
the Transvaal and Orange River Colony. Later in the day two 
wireless operators, trained at the same college, left for the new 
Marconi wireless telegraph station, near Liverpool. 


(Continued on page 789.) 
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POWER TRANSMISSION IN GREECE. 


AN interesting scheme for the utilisation of water power and 
the transmission of energy has recently been completed in 
Greece. It is probably unique as being the only electrical 
scheme which derives its power from water in that country, 


— — — — 


" . 


VIEW OF PowER HousE AND HEAD RACE. 


where the majority of the rivers are quite dried up during 
the summer months. 

It can also claim to be the first example of three-phase 
work in Greece, for although a large polyphase station 
has recently been erected at Phalerum, in the neighbourhood 
of Athens, it has not yet commenced supplying cutside 
customers.“ 

The plant in question 
has been installed by 
the Lake Copais Co., 
Ltd., an English com- 
pany that has successfully 
completed the drainage 
of the Lake Copais, and 
it will be used primarily 
for the purpose of pump- 
ing. It is intended, 
however, to further use 
the power for the 
agricultural development 
of the land, and inci- 
dentally for the lighting 
of offices and driving 
small machines. 

The district of the 
Copais is supplied with 
water from the east and 
north sides of Mount 
Parnassos, from the 
north of Mount Helicon, 
and generally from all 
the mountain ranges surrounding the plain. The chief 
source of water, however, is the River Melas, which 


maintains almost a constant supply both summer and winter. 


The supply of water is enormously increased in the winter 
by the River Cephissus and the numerous streams that then 


* Since this was written this station has been put in operation, 
and is now supplying both ligbt and power. 


INTERIOR OF PowER HOUSE: GENERATING PLANT. 


spring into existence. For the purpose of drainage all these 
waters are collected and discharged through a tunnel in the 
mountains on the east into the adjacent basin of Lake 
Likeri. Between the tunnel exit and the level of the lake 
there is an average fall of between 8 and 9 metres, and it was 
here that the company decided on erecting their power house. 

The necessity for 
pumping in the Copais 
is only of comparatively 
recent date, and is due 
to the curious fact that 
some of the interior 
parts of the old lake 
bed have settled to a 
level below that of the 
drainage canals; it con- 
sequently becomes 
necessary in winter time 
to pump the water that 
would otherwise lie in 
these hollows, to such a 
level that it will flow 
down the original water 
ways. This was recog- 
nised by Mr. Steele, the manager of the company in Greece, 
some time back, and a temporary pumping station con- 
sisting of Gwynne pumps, driven by portable engines, was 
installed. s 

The capacity of the pumps, however, was not large, while 
the cost of supplying the boilers with coal was excessive, во that 


eventually the present scheme of & permanent pumping 
station, obtaining its power from the fall of water eight miles 
away, was suggested by Mr. Steele, and adopted as likely to 
be the most economical and satisfactory. 

The power house, with its head-race, tail-race and all 
hydraulic work, has been built throughout with stone, the 


mortar consisting chiefly of a native pozzolana cement, 
6 
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except where great strength is needed, in which case Portland 


cement has been used. 


TRANSMISSION LINE. 


The turbines, two in number, were manufactured by Messrs. 
Ganz & Co., Buda-Pesth ; they are of the Francis horizontal 
type, and are de- 
signed for a head 
varying between 7 
and 8 metres, They 
are virtually duplex 
with a common dis- 
charge, and in this 
manner all thrust 
due to the pressure 
of the water; is 
neutralised. Regu- 
lation is effected 
from inside the 
power house, 
through a lever 
system actuating a 
series of movable 
guide blades. The 
guaranteed effici- 
ency from full to 
three-quarter supply 
is 80 per cent., and 
at half gate 75 per 
cent. 

Directly coupled 
to the turbines are 
two 130-Kw. three- 
phase generators 
running at 210 А 
revolutions per minute, These are also by Messrs, Ganz 
and Co., and are of their well-known revolving field 


Matix SWITCHBOARD. 


very amply insulated in micanite tubes and connected in 
star fashion. 

The poles of the field magnets are of steel, wound with flat 
copper strips, while the exciting current is obtained from a 
four-pole exciter carried on an extension of the main shaft. 

The leads from the machines are carried on porcelain 
insulators along a tunnel underneath the floor to the back of 
the switchboard, and from here the 5,000 volts is delivered 
direct tothe line. Notransforming is resorted to, and at the 
pumping station the current at 5,000 volte is led directly to 
the motor terminals, thus considerably simplifying all 
connections. 

The transmission line consiste of three wires of soft elec- 
trolytic copper of a section of 16 mm’, carried on five- 
petticoated porcelain insulators, the insulators being arranged 
two on one side of the pole and the third midway on the 
opposite side. The poles are of creosoted wood, 7°65 m. 
above the ground level and 1°75 metres below. 

At all road crossings а special erection has been made, 
which consists of insulated wires suspended by porcelain 
insulators from steel span wires. 

Below the transmission line, at a distance of 1°50 
metres from the bottom wire, is carried a telephone 
line; this line is very carefally insulated, and is 
crossed over every six poles. It has proved to be 
entirely free from 
al! induction 
effects. 

When the trans- 
mission line enters 
the station, it is 
carried on two poles 
bolted on the walls 
of the building; 
from here con- 
nection is made to 
three horn light- 
ning arresters, and 
insulated cable is 
admitted to the in- 
terior through large 
micanite tubes 
cemented in tlie 
walls with gypsum. 
The distance of 
transmission is 
13 kilometres, 
and with both 
pumps working 
the loss in the line 
is опу 6'3 per 
cent. 

The pumping 
station, like the 
power honse, is bnilt throughout in stone and cement. 
It contains two induction motors of 80 B. H. P. 


Tall. ВАСЕ AND DBYR-PaSS. 


type. The voltage ‘of the generators is 5,000 volts 
between any two phases, the, stator windings being 


\FIRST-POLE, WITH LIGHTNING ÁBRESTEBS. 


each, running 'at 490 revolutions per minute, direct 
coupled to two centrifugal pumps; the capacity 
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of the pumps is 760 litres per second each, or 10,000 The whole plant has now been constantly at work for. six 


gallons per minute, with a lift of 4 metres, 


months, and it says much for its simplicity that the 


PuMPING BTATION—DISCHABGE. 


PUMPING STaTION—INTAKE. 


attendants are men who have had no previous experience of 


In order to secure the attendants from all chanze of acci- electrical machinery whatever. 
dent from the high-pressure currents, the leads to the two The whole of the machinery for this scheme, including the 


INTERIOR OF PuMPING StaTION. 


motors are carried in a trench under the floor and then in an turbines, generators, pumps, motors, switchboards and over- 


iron casing to the motor terminals. head equipment, has been supplied by Messrs. Ganz & Co., 
In front and behind the switchboard, at both the power of Buda-Pesth. 
house and the pumping station,'a wooden platform carried The erection of all the buildings, hydraulic work and 


on massive porcelain insulators is erected. Should, there- ^ machinery has been carried out by the company’s electrical 


fore, through any mischance, 
the insulation of the switches 
break down, or the pressure in 
any way get on to the switch- 
board frame, the attendant is 


in no danger. In addition, of 


course, to this precaution, all 
the ironwork of the switch- 
boards and machines is very 
carefully earthed in the usual 
manner. 

The switch gear, in accord- 
ance with Messrs. Ganz and 
Co.’s usual practice, all oper- 
ates behind the board. The 
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BRUSH-PARSONS TORBO-AÁLTEBNATOB (See next page). 


switches zre of the ordinary three-pole quick-break horn type, engineer, Mr. C. McCarthy-Jones, while the consulting engi- 
while the fuses are carried in a weighted fibre tube which neers for the scheme were Messrs. Burstall & Monkhouse, of 
is itself encased in a massive ebonite handle. Westminster. 
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NEW PLANT FOR POWER STATIONS. 


For some time past the Brush Electrical Engineering Co., 
Ltd.,has been devoting special consideration to the steam 
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BnausH-PAnsosS TUBBO-DyNaMmo. 


engine and to the generator in relation to modern develop- 
ments in electric power and traction work, of which, as one 
of the associated undertakings of the British Electric 
Traction Co., it has somewhat exceptional opportunities of 
obtaining experience. 

The work undertaken by this well-known organisation 
has been extended from electric traction to include the dis- 
tribution of electrical energy for a variety of purposes, and 


generator 85 tons, over one of similar power weighing 400 
tons, needs no emphasis. 

The actual floor space occupied by turbine and generator 
combined is in the ratio of 2 : 3 as compared with a vertical 
reciprocator, and 2 : 5 in the 
case of a horizontal. The 
weight of the heaviest part of 
a turbine of 3,000 н.р. is only 
about 7 tons, whilst the fly- 
wheel alone of а reciprocating 
set of this power scales 140 
tons; if in two parts, it is still 


whole weight of turbine and 
dynamo combined. 

Like most new departures, 
the steam turbine has had to 
encounter much inertia ard 
gome hostility, but it is claimed 
that the best reply to the 
criticisms which have been 
advanced is the number now at 
work, running daily, and maintaining the same steam 
consumption es when first tested on erection, not by the 


* 


BRCUH 200-KwW. STEAM DYNAMO. 


the Brush Co. is thus placed in a favourable position for 
studying the requirements at first hand and adopting in its 
manufactures the latest improvements. 

Considerable progress has been made in this direction 
during the past year. For steam engines the company has 
investigated the advantages and possibilities of the steam 
turbine, and as a result of negotiations with the Hon. Charles 
Parsons a license has been 
arranged. The  Brush- 
Parsons turbine now being 
constructed at Lough- 
borough embodies the ex- 
perience of nearly 20 years 
of its original designers 
and manufacturers. With- 
in the past few years the 
demand for large power 
units for polyphase work 
bas been very considerable, 
and the turbine has had 
opportunities of demon- 
strating its peculiar fitness 
for this work. 

The tendency for large 
power stations to be placed 
outside the area of supply 
has perhaps rendered space 
occupied by machinery of 
less importance. However, 
the cost of buildings remains, and the advantage in 
having a 23,000-H.r. engine weighing complete with 


BrusH 300-kw. STEAM Dynamo. 


makers only, but by experts whose testimony is beyond 
question. 


70 tons, almost equal to the 
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An engine of 3,000 H.., with only two wearing parts, 
the main bearings each supporting only 24 tons of rotating 
steel, perfectly balanced, without thrust or pull, appears to be 
an ideal achievement. The machine requires no internal 
lubrication—not, it is explained, at the sacrifice of efficiency 
of material, but because there are no parta in contact under 
steam. This is said to effect a saving of some 16s. per diem 
for cylinder oil alone, on a 2,500 н.р. set, as compared with 
high-class reciprocators. It would appear incidentally that 
the old trouble of damage to boilers by oil is avoided. 

The wear of parts is found to be negligible, a pair of 
bearings will wear for two or three years, and the reduction 
of journal and white metal can then be measured only in 
rotosth parts of an inch. The chief charge against a turbine 
is that there must be deterioration due to the cutting action 
of the steam. Primd facie this should be the case, but as 
the fall of pressure between successive turbines is only about 
2 lbs. per sq. in., wear seems to be hardly possible. 

It is, we believe, generally admitted that in general 
principle the turbine more nearly approaches the ideal steam 
engine than earlier types. The only limite to the range of 
temperature which can be made use of, are the difficulties of 
obtaining in practice steam of a higher temperature than 
800° F., or lower than that corresponding to a pressure 
of J lb. absolute. The final temperature (contrary to piston 
engine practice) cannot be pushed too far. The difference 
in economy between exhausting at 2 lbs. absolute and 1 lb. 
is 9 per cent, 

In regard to steam economy, the builders appear to have 
great confidence, as we understand that they are prepared to 
make engines for small sizes equal in every respect, and for 
large plants superior to other types. Тһе Brush Co.’s 
extensive works at Loughborough are well adapted to the 


manufacture of this type of machine, and new plant is being 


put in capable of building up to 10,000 Kw. seta. 
Concurrently with the production of the turbine, the com- 
pany is bringing out for coupling thereto a new line of 
alternators, and of direct-current machines, particulars of 
which will shortly be made public. We are informed that 
the alternators аге  self-exciting, parallel with special 
facility, can be compounded or even over-compounded, and 


that the actual drop with any power factor is only 3 per - 


cent. 

For alternating currents a high speed lessens, of course, 
the number of poles and of armature coils, and it appears 
that the redaction of weight of a turbo-alternator is perhaps 
due more to the alternator than to the turbine, when com- 
pared with a reciprocating set alone. The turbo-alternator 
can be built with a rotating armature for single, for two, or 
for three-phase up to 2,500 volts, giving lighter rotating 
parte and higher efficiency. Beyond this pressure a rotating 
field magnet is desirable. 

The paralleling of these machines appears to be success- 
fal, and we understand that in most cases the alternators 
have fallen into step upon the first trial runs, At one 
station turbines are running daily with no less than five 
different designs and builds of alternators, with iron 
cores, coreless armatures and inductors. 

Of recent years the manufacture of continuous current 
turbo-dynamos has much improved, and for traction work it 
has certain advantages, the high speed affording a ready 
response to the sudden demands for power. 

The Brush Co. is equipping its testing department with 
boilers, superheaters and condensers, capable of running 
plant of 2,000 to 3,000 H.P. on the works, and it will be 
possible to show engineers tests of their purchases in a more 
ready fashion than usually can be arranged on the site. 

Illustrations of an alternator and continuous current 
machine are here given, the former of a capacity of 300 Kw., 
2,000 volts, 50-period single-phase, with exciter combined, 
and the other а 500-volt continuous current machine 
specially deaigned for public supply on a heavy motor and 
lighting load. 

In addition to the Brush-Parsons steam turbine the Brush 
Co. is now building a double-acting, enclosed high-speed 
reciprocating engine. No novelty is claimed for it, but 
especial attention has been directed to combining the favour- 
able experience gained in the use of many engines of this 
class. For powers up to 200 H.P. а reciprocating engine 
is eonsidered to be somewhat more economical than a 
turbine, unless geared, a course open to many objections. 
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The illustrations show two of larger size—a 300-Kw. 
three-crank and 200-Kw. two-crank, both compound. This 
pattern has been subjected to a long continuous daily run, on 
motor and lighting load. The dynamos attached are of the 
latest type, designed for the British Electric Traction asso- 
ciated companies. 


—̃ — _—_ 
TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 784.) 


Manchester Telephones.—Mr. W. E. L. Gaine, manager 
of the National Telephone Co., lately wrote to the Manchester Cur- 
pora‘ion complaining of the very serious position which has been 
created in connection with the telephone system in Manchester 
oonsequant upon the impediment, now nearly a year in duration, 
which bas been placed in the way of the company proceeding with 
its works.” The position, the manager added, hes now become 
80 acute, owing to the company being unable to meet the public 
demand for telephone servics, that the board has felt compelled to 
give instrustions for the overhead works to be proceeded with forth- 
with, failing authority being obtained from the Corporation to 
proceed with the requisite underground works. To the company it 
seemed an extremely foolish thing to force them into putting a masa 
of overhead wires across the electric trolleys. This letter led toa 
resumption of negotiations, and representatives of the Corporation, 
includiog the chairman of the Tramways Committee, have been 
appointed to meet representatives of the National Telephone 
Co., with authority to deal with the matters arising out of the 
correspondence. 


Pacific Cable.—Mr. Chamberlain, in reply to a House 
of Commons question, says that this cable has never been inter- 
rupted, though certain interruptions have taken place in its con- 
necting land lines in Canada. These interruptions occurred on 
five occasions, and have involved a suspension of communication 
for 147 hours. 


Telegraphic Interruptions and Repairs :— 


CABLES, 

Letakia-Cyprus .. "P ee ee ee 
Trinidad-Demerara No. 1 ee ee ee 
Dominica-Martinique ee m oe oe 
Bt. Lucia-Martinique .. ee ee ee 
Guadeloupe-Martinique e. ө,» ве .. Мау 9, 1902 ,. 
Martinique-Puerto Plata ee ee ° . 
Guantanamo-Mole Bt. Nicholas ..  .. .. Aug. 
Cayenne-Pinheiro ee ee ee ee es Aug. 18, 1903 ee eo 


Bt. Lucia-St. Vincent ee eo Sept. 19, 1908 .. ee 
Reissa-Issa ae ee ee ee Oct. 22, 1902 ec ee 
Rei»ss-Yemani ° о Фе ee Oct. 22, 1902 ee ee 
Paramaribo-Cayenne ee ee Feb. 27, 1903 ae ee 
Jamaica-Colon .. ee . March 12, 1903 .. May 4 
New York-Haiti .. Avril 18, 1908 


Bt. Jacques-Haiphong .. Ad 75 " May 5 

Wireless Telegraphy.—Mr. Brodrick has informed Sir 
John Leng, in auswer to a Parliamentary question, that the 
Admiralty wireless telegraph instruments in Somaliland were 
used to establish communications in certain cases, in one case to 
the extent of 32 miles, in spite of very exceptional ditlicalties. 
The results, however, were not, in the opinion of the general 
officer commanding, rufticiently certain to justify the farther 
carriage of the instruments, which had led to exceptional difficalties 
of supply and transport. 

Legal proceedings as to priority of invention are said to be 
pending between the owners of the Braun-Siemens method, and 
the Allgemeine Electricity Co., which controls the Slaby-Arco 
system of wireless telegraphy, but it is possible that an agreement 
will be arrived at eventually. 


ee April 17, 1903 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Basingstoke. — May 8th. The Corporation invites 
tenders for a 21 years’ lease of the electric lighting order. See 
“ Official Notices April 24th. 


Belgrium.—Msy 29th. Tenders are being invited until 
May 29th by the municipal authorities of Charleroi for the electric 
lightiog of the town. Tenders are to be sent to l'Hotel de Ville, 
Charleroi, whence particulars may be obtained. 


Belglum.— Tenders are at present being invited by the 
Belgian State Railway Authorities at La Bourse, Brussels, for the 
the supply of 34 continuous-current motors, ranging in po ver from 
1 to 25 m P., one 165-Kw. shunt-wound continuous-current dynamo, 
one ditto of 200-&w. capacity, two compensating 1°75-Kw. dynamos, 
and two ditto of 20-Kw. capacity. 


Brighton.—June 8th. The Council wants tenders for 
5,400 xw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switch 
instruments, &o., at North Road power station. See “ Official 
Notices” April 17th 
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Cairo (Egypt).—May 12th. The Egyptian Govern- 
ment is inviting tenders for an installation for the transmission of 
power for public and private purposes at Ghiza and Jhezira. See 
this column for April 3rd. 

Felixstowe.—May 16th. Cables, arc lamps and poles, for 
the U.D.C. See “Ofcial Notices” May 1st. 


Foot's Cray.—The Council is inviting offers from parties 
willing to work the prov. order under lease. See Official Notices 
to-day. 

Germany.— The Werdau Municipal Council invites 
tenders for erection of electricity works for supplying current to 
Werdau and Cremmitschaw. 

Gloucester.— June 16th. (ieneratirg plant (two 200. 
KW. sets), condensing plant, pipework, switchboard, battery snd 
boosters for the city light railways. See “Offcial Notices to-day. 


Govan.—May sth. Stores for the electricity depart- 
ment. See "Official Notices " May 1st. 


Govan.— May 18th. Steam dynamor, boilers, super- 
heaters, stokers, economiser, cooling tower and condensing plant, 
piping and electric crane. See '' Official Notices May let. 


Hornsey.—May 11. Joint boxes for the U. D.C. 
electricity works. See our Official Notices May let. 


Hungary.—May 31st. Tenders are invited by the 
municipal authorities of Veszprem for the lighting of the town 
either by gas or electricity. 

Islingtou.— May 27th. Alternating current trans- 
formers. See Official Notices " April 24th. 


Johannesburg.—June 8th. Rails, points and crossing», 
tie-bars, &c., for the electric tramways. See Official Notices” 
May 1st. 

Leyton.—May 13th. 
“Official Notices” April 24th. 

Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting Jicense, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 

Spain.—May 25th. The Spanish Pot and Telegraph 
Autborities in Madrid are inviting tenders until the 25th inst. for 
the supply of 60 tons of iron telegraph wire 4 mm. diameter. 
Particulars may be obtained from, and tenders are to be sent to, La 
Direccion General de Correos y Telegrafos, 10, Carretas, Madrid. 


Stock port.— May 13th. Steel structural work for the 
Millgate electricity station. See '' Official Notices” April 24th. 


Stockport.—May 15th. Overhead equipment for tram- 
ways extensions. See “Offcial Notices" to-day. 


Willesden.— May 12th. Arc lamp carbons for the elec- 
tricity department. See Official Notices May 1st. 


Low-tension cables. See 


CLOSED. 
Axminster. — For installing the electric light in the 
Workhouse :— 
Sphere Electrical Co., Bristol T 53 . E891 
Edwards & Armstrong. Bristol oe oe 848 
Winter & Co., Bristol .. e $a i TRS 
W.J.W ebber, Bristol . ee "P as E 778 
Witting Bros. (accepted) 5% es $3 ace 6:0 


Bridgend.—Mesers. Mills, English & Co., of Swansea, 
have secured the contract fcr tbe complete two-phase motor 
installations for the Bridgend Asylums, Glam. The motors vary in 
size from 10-5 Н.Р. to 2-5 H. P., and will all be of Westinghouse make. 


Crewe,—Mesers. Willans & Robinson, Ltd., have received 
an order from the London & North-Western Railway Co. for two 
165-н.р. triple-expantion engines for dynamo driving. 


Coventry.—The T.C. bas accepted the tender of Messrs. 
Btuart & Moore, electrical engineers, for the installation of electric 
fire call bells at £183 158. 


Derry.—The Corporation has accepted the following 
tenders in connection with the scheme for supplying private elec- 
tric lighting and power:—Victor Coates & Co, Belfast, £3,900, for 
Lancashire boilers ; British Thomson- Houston Co., £4,700, for steam 
dynamos; Electrical Power Storage Co , £900, for storage battery ; 
Cox-Walkers, £900, for switchboard; Porte & Co., £146, for over- 
head travelling cranes; Western Electric Co., £9,300, for conduits, 
cables, troughs, sheaths, &c. 


Halifax.—The Tramways Committee has accepted the 
tender of Mr. J. W. Walker, of Halifax, for fitting up 12 new tram- 
cars with his patent dry seats at 213 per car. 


Wanley.—The T.C. has accepted the tender of Messrs. 
Whitehead Bros., for a furnace to one of the boilers at the 
electricity works, zat £70. 


Hastings.—The T.C. has accepted the tender of Messrs. 


C. A. Parsons & Co., fora spare armature for a turbo-alternator, at 
£381. 


Liverpool.—The E. L. and P. Committee has recom- 
mended the City Council to accept the tender of Mesers. W. 
Thornton & Sons, Liverpool], for the erection of a new generating 
station on ground in Lister Drive, contiguous to the prerent gene- 
rating station. The contract price is £52,375. The Committee 
has also recommended the Council to accept a tender from the 
British Westinghouse Electric and Manufacturing Co, Ltd, for the 
eupply of two steam-driven generators. 


London.—The London County Council has received the 
undernoted tenders for the supply of 11 overhead travelling band 
cranes for use at the New Cross and Camberwell sub-stations :— 


Herbert Morris & Bastert, Ltd., Loughborough * .. . £1,560 
Paul Hengeau (Le Titan Anversois, Ltd.), London jé . 1,634 
Herbert Morris & Bastert, Ltd., Loughborough * eo 1,668 
Carrick & Ritchie, Edinburgh (accepted) s ee .. 1,700 
Jobn Hitchen & Son, Halifax ee . 41,610 
Frederick Bird & Co., London  .. А oe 1,993 
W. McKinnon & Co., Aberdeen ee ee oe е ee e 9,81 
Jessop & Appleby Bros , Leicester .. T T д ee 2,130 
Flavell & Churchill, London š бә . ; $4 2,176 
J. M. Henderson & Co., Aberdeen s a ee . 2,201 
John Smith (Keighley), Ltd., Keighley.. Ы è 2,292 
Marshall, Fleming & Jack, Motherwell А А 2,330 
Baxendale Bros, Manchester ; 2,401 
A. T. Bennett & Co., London is A 2,446 
Bedford Engineering Co., Bedford Я Я 2,185 
C. & A. Musker (1901), Ltd., Liverpool. У 2,195 
Higginbottom & Mannock, Ltd., Manchester. : 2,547 
James Carrick & Sons, Ltd., Е dinburgh Я Я 2,599 
Joseph Booth & Bros., Ltd., Leeds T К " " 2,605 
Pickerings, Ltd., Stockton- on- Tees Е si os „„ 2711 
Mid- British Co, Cradley Heath . T T T 928 . 21787 
James Spencer & Co., Manchester vis os gt ee 3,960 
Isles, Ltd., Leeds E i^ 5% ee 3,767 
Higginbottom & Co., Ltd., Liverpool T i «s vs .. 93,792 
Tangyes, Ltd., Birmingham Me , Ў А 4,410 


* Not According to st editiostiUR: 


Peterborough.— A contract for a 240-Kw. traction 


generator coupled to a Bellies engine has been placed with Messrs. 
Crompton & Co., Ltd. 


Tynemouth.—The War Office has given the order for 


the supply and erection of a storage battery required at Spanish 
Battery, Tynemoutb, to the Hart Accumuvlator Co., Ltd. 


Walton-on-Naze. — The Hart Accumulator Co. has 


tecured the contract for the supply of a storage battery required for 
the electric lighting works. 


FORTHCOMING EVENTS. 


Friday, May 8th.—At 5 p.m. Physical Society. ''A Spectroscope 
of Direct Vision and Minimum Deviation," by Mr. 
Т. Н. Blakesley; Note on the Construction and 
Attachment of Galvanometer Mirrors,” by Dr. W. 
Watson. 

Monday, May 11th.—At 8 p.m. 
Road Vehicles,” 
Lecture III.) 


Thursday, May 14th.—At 8pm. LE.E. at Society of Arte, John 
St, W.C. "Applications of Electricity in Engineer- 
ing and Shipbuilding Works," by A. D. Williamson; 
“ Electric Driving in Machine Shope,” by A. B. Chat- 
wood. (Adjourned discussion.) 

Tuesday, May 19th.—At 8 p.m. I. E. E. (Glasgow). Annual General 
meeting. Tbree-Phase High-Voltage Electric Rail- 
ways, with special reference to the Valtellina Railway," 
by М. T. Pickstone ; adjourned discussion and а 
views of the line. 
Herd. 


Society of Arts. "Mechanical 
by W. Worby Beaumont. (Cantor 


" Commutator Design," by W. B 


ELECTRICITY IN MINES. 


THE hearing of evidence on the above subject was resumed 
on the 29th ult. by the Departmental Committee at the 
Home Office, under the chairmanship of Mr. Cunynghame. 
Evidence of a general character was given by Prof. Henry 
Lewie, Professor of Mining, Durham College of Science, in 
the early part of the day, and was followed by that of Mr. W. M. 
Garforth, M.I.C. E., Past President of the Midland Institute 
of Mining Engineers, who, as managing director of Messrs. 
Pope & Pearson, Ltd., had carried out experiments at the 
suggestion of the Mining Association of Great Britain, with 
a view to determining whether an electrical coul-cutter can 
be made as safe to use at the working face as a safety 
lam 

The experiments were to decide (1) Whether an open- 
type electric motor can work with safety in explosive 
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atmospheres ; (2) Similarly in the case of a gas-tight 
enclosed motor ; (3) Whether inward leakage would occur in 
the case of a gas-tight enclosed motor, standing in 
an explosive atmosphere for several hours, in sufficient 
quantity to cause an internal explosion ; (4) Whether, in the 
саве of the previous internal explosion, the surrounding 
explosive atmosphere would be affected ; (5) Whether elec- 
tric motors covered with two thicknesses of safety-lamp 
gauze can be run with safety in an explosive atmosphere; 
and (ti) In the case of a breakdown in a coal-cutting motor, 
in which a leakage occurred to earth, whether the ordinary 
vibration would cause dangerous sparking at the rails. 

For the purpose of the experiments a specially explosive 
gassy atmosphere was produced, and every care taken to 
obtain reliable resulte, It was found that, in every instance, 
the open-type motor, running without load, would ignite 
the gases, and it was inferred that its use in such a 
situation would be unsafe. | 

In the second case, an enclosed motor was run for an 
hour in an explosive atmosphere without an explosion taking 
place, and it was concluded that coal cutters with enclosed 
motors and switch boxes could be made to run without 
igniting a gassy atmosphere, these tests being far more 
severe than anything found in actual mining. 

In the third case, the results led to the conclusion that an 
explosive atmosphere may percolate into в gas-tight enclosed 
motor, and that it is advisable, after a stoppage of the 
ventilating fans, to remove the motor covers and allow any 
accumulated gas to esca 

The fourth experiment tended to show that an internal 
explosion in a motor would not ignite the external 
atmosphere. 

In the fifth case, where two gauze covers were employed, 
the motors were found to work about 20 minutes without 
explosion; beyond that time the gauze became so heated as to 
pass flame, which would permanently injure the insulation of 
the motor. | 

In a further case where five gauze covers suitably arranged 
were tried, an internal explosion was found to burn wool 
placed over the outside of the covers. 

The sixth case showed that sparks given cff at the floor 
were not likely to fire the gas, wbich is generally near the 
roof, and which would in any case previously affect the 
lamps and warn the men to leave the workings, and stop the 
machinery. Mr. Garforth further stated that he had used 
electric signalling over long distances underground for the 
past 19 years—and electric lighting had been used for 
some 16 years—during which time no person had been 
injured from this cause. 


NOTES. 


National Telephone Co.’s Dinner.—The tenth annual 
dinner of the National Telephone Co.’s staff was held on Friday 
last at the Trocadero Restaurant, under the chairmanship of the 
general manager, Mr. W. E. L. Gaine. Amongst those present were 
Lord Harris; Mr. Geo. Frarklin, the vice-president of the com- 
pany; Sir James Fergusson, M.P.; Sir Albert Rollit, M. P.; Mr. 
Frank Edwards, M.P.; Mesers. Wm. Alex. Smith; W. Vincent 
Hill; Albert Anns, secretary ; Frank Gill, engineer-in-cbief ; and 
other officials from all parts of the United Kingdom, representing 
upwards of 11,000 employés. In all there were about 140 guesta. 

Ае” the loyal toasts bad been duly honoured, Mr. F. D. Watson 
proposed The Houses of Parliament,” and referred feelingly to the 
sad lose of Mr. Hanbury. Lord Harris, in reply, upheld the House 
of Lords as a useful institution, pointing out that the choice Jay 
inevitably between arietocracy and plutocracy, of which the former 
was the least objectionable. Sir James Fergueson replied for the 
House of Commors, which, he said, had not done the company 
much harm! He hoped that Parliament would see the advisability 
of prolonging the existence of tLe company, and paid a tribute to 
the industry and ability of the staff and employ és. 

The Chairman, proposing the ‘National Telephone Co.,” 
alluded to the loss, during the past year, of the services of Mr. 
Dane Sinclair (who was present), and expressed the good wisbes of 
the company towards bim in his new sphere. The change had 
enabled them to recover Mr. Cook (from the Western Electric Co.), 
while the board of directors had made an excellent choice in 
appointing Mr. Frank Gill engineer-in-chief. The company was 
now working 1,050 exchanges, an increase of 25, with а clientele of 
more than a quarter of a million, representing an increase of 26,000 
subscribere. During the year 844 million messages had been sent, 
an increase of 56 millions. These figures showed a great develop- 
ment, but were no indication of what the company could have done 
if it had ,had the chance. The restrictions under which they 


laboured were heart-breaking, but they hoped for an improved 
position in the future. Competition was not a suitable method of 
developing the telephone service. As for Tunbridge Wells, he 
would sound no pean of triamph—that was only au example of the 
outcome of foolish competition. In Glasgow they were in com- 
petion with a great municipality, and neitber the company nor the 
Corporation yet knew the financial resulta of the struggle. The 
company was stronger than ever, having 12,000 subscribers as 
against 8,000 for the Corporation: +0 per cent. of the subscribers 
were compelled to subscribe to both systems. In London they 
were in competition with their masters; the Post Office was 
doing very well, adding to its numbers by 150 to 200 a week; 
meanwhile the company was adding 210 a week, a rate which was 
still maintained. The competition ia London was not injurious to 
the public, as it was in Glasgow, as there was free inter- 
con. munication between the two systems. Telephony was essentially 
a monopoly, whether in the hands of the S:ate or of a company, 
and he thought the Government would one day recognise this fact. 

Mr. George Franklin, replying to the toast, expressed the regret 
of Sir Henry Fowler at his unavoidable absence, and Sir Henry's 
admiration (which he shared) for the diligence of the staff. The 
company had surmounted many difficulties, of which the latest was 
“ municipal trading,” a form of competition between a community 
and its own ratepayers, and therefore disastrous. Their efforts must 
be devoted to giving the best possible service to the public. 

Mr. Frank Gill, proposing Our Guests,” regretted the absence of 
representatives of the Post Office staff. 

Sir Albert Rollit, in reply, said һе had spent the evening with 
the Deceased Wife's Sister, and proceeded to keep the company in 
roars of laughter by comical anecdotes alternating with sage 
maxims. Sir Albert concluded with an eloquent peroration on the 
magnificence of the electrical engineering profession, relating his 
recent experiences at Niagara, where amongst other things he had 
seen the “turbines driven by dynamos.” "Knowledge is Power,” 
he said; but we cannot be bard upon hir trifling slip after hearing 
hia speecb. 

Last of all, Mr. E. J. Hidden in eulogistic terms proposed the 
health of the Chairman, who responded briefly, and the pro- 
ceedings terminated. 

The speeches were interspersed with a capital programme of songs 
and sketches. 


International Telegraph Conference. — Invitation 
cards, in the name of the President of the Institution of Electrical 
Engineers, are being issued to members of the Institution for a 
concert to be given at the Royal Albert Hall on the evening of 
Thursday, June 11th, during the meetings of the International 
Telegraph Conference. 


Institution of Electrical Engineers’ Conversazione. 
—As announced at the last meeting of the Institution, the annual 
conversazione of the Institution of Electrical Engineers will be held 
at the Natural History Museum on the evoning of Tuesday, June 
23rd. This date has been selected as опе on which it will be possible 
for the members of the International Telegraph Conference to be 
present. The Bird Gallery will this year be opened in place of the 
Gallery of Fossil Mammalia. 


Dover Corporation Bill.—The National Electrical 
Contractors’ Association has been in correspondence with the Town 
Clerk of Dover, and also with the Parliamentary agents for the Bill, 
and as a result of the strong position it has taken up on the 
question of the electrical clauses, the Corporation has agreed to 
delete the same. The Corporation was seeking powers in the 
clauses in question to set up lamps, fittings, motors, apparatus and 
things,“ and has now agreed to restrict its powers to “meters 
and electric lines.” It has agreed further to insert a clause in 
its Bill to the following effect:—'' But the Corporation or its 
servants shall not be entitled to enter upon consumere’ premises for 
the purposes of undertaking wiring or installation work.” In con- 
sideration of these amendments the National Electrical Contractors’ 
Association bas agreed to withdraw all opposition to the Bill. 


The Fire Congress.—The International Fire Prevention 
Congress, convened by the British Fire Prevention Committee, will 
be opened by the Lord Mayor on July 7th. The exhibition was 
opened on Wednesday. 


Our Consuls.—Viscount Cranborne, at the suggestion of 
Sir Thomas Dewar, is considering the advisability of increasing the 
number of salaried consular officers representing the United 
Kingdom abroad. | 


Munificent Gift to Liverpool University. — It is 
reported that at a meeting of the governors of University College, 
Liverpool, last Saturday, it was stated that Mr. David Jardine, ship- 
owner, had given £10,000 to found a chair of Electrotechnics " in 
connection with the engineering department. 


Royal Institution.—4A general monthly meeting of the 
members was held on Monday, when it was announced that the 
president had nominated the following vice-presidents for the 
ensuing year :—Sir Benjamin Baker, Sir Frederick Bramwell, l.ord 
Halsbury, Dr. D. W. C. Hood, Lord Lister, Mr. George Matthey, Sir 
James Crichton Browne (treasurer) and Sir William Crookes 
(honorary secretary). 

Petrol Electric Omnibus.—This week the London 
General Omnibus Co. is making experimental runs with a Fischer 
petrol-electric omnibus to accommodate 30 passengers. 

Lectures.—A course of lectures is to be delivered at the 


East London Technical College on Mondays, commencing on May 
18th,.on “ Three-phase work; Mr. J. Morris will be the lecturer. 
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Personal.—Mr. Е. V. Brown has been appointed 
“ outside superintendent” of switch work by Messrs. Ferranti, Ltd., 
Hollinweod, vice Mr. W. 8. Toplis, resigned, who has joined the 
British Westinghouse staff. 

Mr. Tos. Coates, senior tramways inspector at Oldham, has been 
appointed tramway traffic superintendeut at that town. 

The Postmaster-General has appointed Mr. George Н. Dackworth 
to be his principal private secretary in the place of Mr. A. W. 
Coates, resigned through ill-health, and Mr. A. E. W. Codrington, 
of the secretary's office, to be his assistant private secretary. 

Mr. C. W. Shepherd, who is leaving the tramway superintendent- 
ship of the Bradford Tramways for a similar position in Edinburgh, 
was last week the recipient of several valuable parting gifts from 
friends both inside and outside of the tramway department. 
Amongst those present at a dinner given in his honour were the 
Mayor of Bradford, thechairman of the Tramways Committee, and 
the tramways manager. 


Appointments Vacant.—Resident electrical engineer 
for Todmorden at £250; a competent man accustomed to three- 
phase work is wanted for cable work at Rugby ; resident electrical 
engineer at Horsham electricity works; superiotendent of mains 
for Croydon (£100, rising to £150); traffic superintendent (£130) 
and chief inspector for Lowestoft tramways. See "Official 
Notices " to-day. 


Institution of Civil Engineers’ Conference.—The 
third of the series of engineering conferences arranged by the 


Institution of Civil Engineers has been arranged for June 17th, 18th 


aud 19th, at Westminster. The proceedings will be inaugurated on 
June 16th by the delivery of the ‘James Forrest" lecture by Mr. 
W. Н. Maw on the subject Some Unsolved Problems in Engi- 
neering.” Among the topics to be discussed are the following :— 

“ Apprenticeship in Engineering Education.” 

“The Relative Advantages of Overhead, Deep Level and 
Shallow Subways for the Accommodation of Urban Railway 
Traffic.“ | | ' 

“ Antomatic Signalling.” 

“The Control and Administration of American Railways.” 

“Tne Modern Equipment of Docks, with special reference to 
Hydraulic and Electric Appliances.” 

" Recent Improvements in Canal Engineering.” 

“Internal Combustion Engines for Driving Electrical Gene- 
rators.” 

" Bpeeds of Overhead and other Cranes ав а Factor in Economic 
Handling of Material in Working." 

“ Use of Petrol Motors for Locomotion.” 

“Gauges and Standards as affecting Shop and Manufactory 
Administration.” 

“ Percussive Coal Cutters.” 

“ The Comparative Merits of Direct-Current, Alternating - Current 
and Tbree-Phase Systems for Shipyard Purposes.” 

“Steam Turbines.” 

„Smoke Abatement.” 

Applications of Electricity to Driving Carriages in Towns.” 

“Transmission and Distribution by Single-phase Alternating 
Current." 

* Wireless Telegraphy." 

“ High-speed Electrical Traction on Railways.” 

Visits to important electrical power stations and electrical 
engineering works will form part of the programme. 


Prize for a Dast-Arresting Respirator. — The 
Council of the Society of Arte offers, under the terme of the 
Benjamin Shaw Trust, a prize of a gold medal, or £20, for the best 
dust-arresting reepirator for use in dusty processes, and in dangerous 
trades, The provision of such apparatus is considered as essential 
in many industries by Н M. Inspectors of Factories. We under- 
stand that the Secretary of State for the Hume Department, the 
Right Hon. A. Akers-Dorglas, has expressed his satisfaction that the 
offer has been made, aud remarks that “ап efficient means of arresting 
dust, without impeding the workman, is much wanted.” Inventors 
intending to compete muet sent in specimens and full descriptions 
to the secretary of the Scciety of Arts, John Street, Adelphi, W. C., 
by December 31st, 1903. 


Claim against the B. I. W.—At Dublin on April 30th, 
before Mr. Justice Madden and a special jury, Mr. James Timmons, 
of Dublin, sued the British Insulated Wire Co. for £2 000 damages 
for personal injuries alleged to have been sustained by him in 


consequence of baving fallen into an excavation made in tbe ground 


at the North Wall, Dublin, last November, by the defendant com- 
pany's servantes. The defendant company denied the negligence. 
Plaintiff, who was about 60 years of sge, was driving pigs down the 
North Wall, when one of them turned into an opening, and when 
plaintiff followed it be tumbled into a hole on the pathway. The 
ground bad been opened up by the defendant company for the 
purpose of laying down electric wires for the Dublin Corporation, 
al d plaintiff slleged that the excavation was without any protection 
on the occasion. After bearing plaintiff's evidence, the case was 
settled in Court, the company agreeing to pay plaintiff £125 as 
damages and £100 for costs, botb parties to abide the costa of the 
special jury. The Court ratified these terms. 


Institution of Civil Engineers.—Sir W. White bas 
been elected president for the sessional year 1903-4. The 
council have made the following awards for papers read and dis- 
cussed before tbe Institution during the past tession:—A Watt 
gold medal to Mr. Bertram Hopkinson; Telford premiums to 
Messers. Charles Hopkinson, B. Sc., and Ernest Talbot. 


The Tramways and Light Railways Association.— 
Mr. Atberley-Jones, K. C., M. P., took the chair tbe other night at а 
dinner of the Tramways and Light Railways Association in the 
Westminster Palace Hotel. After sundry toasts, Mr. Philip Dawson 
read а piper on “ [nter-Utban Communications,” in the course of 
which he referred to the remarkable development of electric 
traction in this country. Mr. Dawson then briefly dealt with its 
history in America, and from the course of events drew conclusions 
аз to what might reasonably be expected in this country. A dis- 
cussion followed. 


D 


London County Council.—The Council decided at the 
meeting on Tuesday to lend £20,000 to tbe Bt. Pancras Borough 
Council for electric lighting, and £10,000 to the Stepney Council for 
similar purposes. 

The Highways Committee reported that the Middlesex County 
Council, which had accepted a tender for the construction of a light 
railway from a рош, in Archway Road, near Highgate Archway, to 
Finchley and Whetstone, had asked when the London County 
Council proposed to lay ite authorised tramway along the Arch way 
Road. e Middlesex Council bad suggested that as its light rail-. 
ways are to be on the overhead trolley system, the short length of 
tramway in the Archway Road should be constructed on the same 
system. As the Committee concurred with the suggestion, they bad 
been in communication with the Islington Borough Council, which was 
prepared to give consent to the erection of posts and wires between 
the Archway Tavern and the county boundary. The Committee 
therefore asked for permission to prepare plans for the establish- 
ment of the overhead trolley system in the road in question. 

It was stated by the Housing Committee that they had been quite 
unable to accept the terms proposed by the Mitcham and Wimbledon 
District Gas Light Co. for installing the automatic prepayment 
system for lighting the cottages on the Totterdown Fields Estate, 
Tooting. Ав а consequence, negotiations were entered into with the 
County of London and Brush Electric Lighting Co., which bad 
agreed to wire and fit up the 276 cottages on the first section of tLe 
estate, and to supply electric light therein on the automatic prepay- 
ment system at the rate of 1d. for six hours’ 8-0.р. light. The com- 
pany will also keep the lamps in proper order. 


Shock Fatality.—The Review of the River Plate says 
that a man was killed in Rosario on March 24th by catching hold of 
the high-tension wires. It appears that these had caught fire, on 
the roof of tbe Comedia Theatre, and he attempted to put out the 
fire by cutting the wires. 


The Cape Town Exhibition.—So numerous have been 
the demands for space at this exhibition that a site 15 times as large 
as that originally fixed upon has had to be selected. It has also 
been resolved to postpone the exhibition for 12 months, viz., to 
Novemb.r, 1904. 


THE CENTRAL STATION ENGINEER. 


A SLIGHT error occurred in our last issue:—Mr. B. Sankey, of 
Hackaey (not Walthamstow) has been sppointed chief assistant 
engineer, not chief engineer at Mansfield. Mr. E. Ногоомве 
HEwLeEttT is the borough electrical engineer at Mansfield. 

Shipley U.D.O. has increased the salary of Mr. S. D. SCHOFIELD, 
electrical engineer, from £160 to £200. 

Mr. H. G. MassisGBAM, who recently resigned the position of 
the F xeter District Superintendent to the British E!eotric Traction 
Co., is the successful candidate out of 50 applications for the 
appointment of engineering clerk of works to the Exeter Corpora- 
tion during tbe construction of the new generating station for 
tramways and lighting. 

Mr. W. A. Waxes, of the Glasgow Corporation Electricity Depart- 
ment, has been appointed chief assistant at Ashton-under-Lyne 
electricity works. 


NEW COMPANIES REGISTERED. 


Albion Products Co., Ltd. (77.178).— This company was 
regi-tered on April z7th, with a capital of £.0,(00 in £1 shares, to carry on the 
industrial, experimental and commercial explo:tation of any chemical and 
electro-chem cal processes, the manulacture, purchase and sale of all producta, 
and spparatus relating the eto, and in particular of carbide of calcium and 
similar products or p oducts arising therefrom, and of primary materials for the 
same, including especially oxide of calcium, the study and exploitation of 
means for improving such products, the acqu sition of patents relating thereto, 
the ma: ufacture end sale of electro-chemical products and apparatus and of 
electricaliy and mechanical y operated plant, and the business of electri ians and 
engineers. dc. The first subscribers (esch with one share) вге:—С, J. Н, 
Burr, 87, Hornsey Rise, N., gentleman; Н. T. Hale, 18, Sackvil e Street, W., 
clerk; G. P. Cewston, Fernhill, Fillebrook Road, Leytonstone, accoun ant, 
А. J. Stringer 1, Byrne Road, Balban, S. W., clerk; Н. Н. Rutter, 15, Ethel- 
burga Stree!, Battersea Park, S. W., clerk; А. Н. Hooper, 12, Eagle Mansions, 
Salcombe Бонд, Stoke Newington, clerk; and C. J. Little, jun., 17, Groom. 
bridge Вова, South Hackney, N. E., clerk. No initial public issue. Tbe number 
of directors is not to be less than two nor more than seven; the subsoribers 
are to appoint the first; qualification, £100; remuneration as fired by the 
company. 
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Yorkshire Electric Tramways Construction Syndicate, Ltd. 
(77,167).—This company was registered on Apri! 25th, with а capital of £280,000 
in 18U preference shares of £1,000 esch, and 10,000 ordinary shares of £10 each, 
to adopt an agreement with E. Sche’ k, to acquire any tram ways, rai. ways, light 
railways, telegraph and telephone lines, and electric, hydraulic or other works 
whe' her for the supply of power, light, energy or otherwi- e, to apply for any 
Parliamentary, munoipal or other concessions or rights эп the United Kingdom 
or elsewhere, to grant and accept any leases, licenses or other authorities for 
working tramways, railwaye, telegraph а’ d telephone lines and the like, to erect, 
lay down and maintain all necessary works, buildings, cables, wires, accumula- 
tors, lamps, exchanges, te ej hones and apparatus connected with the genera- 
ticn, distribution, and utilisation of electricity, and to carry on the business of 
tramway, light railway, omn'bus and van proprietors, carriers of passengers and 
goods, manufacturers of and dealers in rolling stock, vehicles, sccumulators 
and dynamos, suppliers of electricity for any pu e, &c. The first subscribers 
(each with one stare) are:—H. W. Brown, 63, Mackenzie Road, Beckenham, 
clerk: J. A. Fuller, 60, Chatterton Road. Finsbury Park. N., cleik ; E. В. Harper, 
97, Keslake Road, Kensal Rise, W., clerk; T. Winter, 8, Montem Road, Forest 


Hill, S. E., secretary; H. J. Robinson, 88, Dean Street, Oxford Street, W., clerk; . 


J. H. R ches, Alverstoke, 41, Shenley Road, Camberwell, 8 E., clerk; and G. 
Troushton, 2, Bloom Park Road, Fulham. S. W., clerk. Minimum cash sub- 
scription 60 per cent. of the shares offered to the public. The number of 
directors is not to be less than three nor more than seven; the subscribers are 
to appoint the first; qualification, £500. On the liquidation of the oompany the 
directors Thall receive £8,000, divisible, as remuneration for the whole period of 
the company's existence. If tbe company hall not go into liquidation until 
after six months from incorporation, the directors may draw not more than 
£750 each half-year on account of the said £3,000. 


Hammersmith, City, and North-East London Railway, Ltd. 
(717,190).—This company was registered оп April 28th, with a capital of £39,000 
in £L shares, to construct or acquire railways, tramways, vans, carriages, 
launches, steamboats and other vehicles and means of conveyance for pas- 
sengers and goods by land or water (whether propelled by electricity, steam, 
ой, animal or other power), and to carry on the bu iness of railway and tram- 
way proprietors, carriers of passengers and goods, electrical, mechanical and 
marine engineers, contractors, supp-iers of elect icity, manufecturers of rolling 
stock, &c. The first subscribers are:—C. J. Wills, 71, Mosley Street, Man- 
chester, railway and dock contractor, 8,000 shares; Н. A. Earle, Salford Iron 
Works, Manchester, engineer. 8,000 shares; А. Е. Hills, Thames Iron Works, 
Т.да! Bas n, E., contractor, 8,000 »bares; Н. H. Bart ett, Tredegar Works, Bow, 
E., contractor, 5,000 shares; К. I.. Devonshire, 1, Fredericks P.ace, Old Jewry, 
E C., solicitor, 10 shares; Е. 8. Monkland, 1, Fredericks Place, Old Jewry, E. C., 
solicitor, 10 shares; and А. W. Lipsham, 1, Fredericks Place, Old Jewry, E. O., 
cie к, 1 share. No initial public issue. The number of directors is not to be 
less then three nor more than five; the sub:oribers are to appoint the first; 
qualification (except flr«t directors), one *hare; remuneration as fixed by the 
company. Registered office, 1, Fredericks Place, Old Jewry, E.C. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Тнв Oxford Electric Lighting undertaking 

Oxford has had a successful year, in that the output 

Electric Co., has increased by 17 per cent. over the previous 

Ltd. year, with a practically stationary aversge prico 

per unit, while works costs have substantially 

decreased by £616 in total, and over gd. per unit. This bas favour- 

ably affected the profit on the year's working, which is some £2,700 

more than in the previous year. During the year the question of 

extending the generating station at Osney has been under con- 
sideration, and an addition to the boiler house completed. 

The extent of the company's operations during recent years will 

be gathered from the following figures :— 


15 e Б No. of unite nte Total cost Divid 

g lamps sold. per unit per unis | ividend. 

Dec. 81st. connected. sold. sold. 
1898 25,928 374,033 581 2 99 b per cent. 
1899 29,538 426,720 573 2 96 5 * 
190) 34,000 483,699 521 3:00 b " 
1901 40,458 569,561 5:22 312 5 ^ 
1902 46,010 668,177 520 2:44 53 „ 


| 
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Of the total 668,177 units sold during the past year, private con- 
sumers took 620, 594, and public lamps 47,583 units. The prices 
charged are— Private lighting, 6d., with discounts; power and heat, 
4d. and 348. per unit. The total capacity of plant at the 
generating station is 825 kw. Mr. F. H. Francis is the chief 
engineer, 


GENERAL STATEMENT. 


For year ending December 81st— 1901. 1902. Ino. 
Total capital expended „ £111,164 £119,866 £8,802 
Number of units sold. ».. 669,561 668,177 98,616 
Maximum load in W sė 628 840 212 
Equivalent 8-c.P. lamps connected 40,458 46,010 5,552 

32 arcs. 32 arcs, 
Number of public lamps * 1 48 ined. 48 ined. 
Revenue Account 
Gross revenue ... 989 .. £12,869 £15,008 £39 
Gross expenditure eee eee £7,4 12 £6,806 sx £616 
Gross profit iss Vis Eus £5,457 £8,202 £2,745 
Average revenue per unit sold ... 5:22d. 520d. — ‘02d. 
REVENUE STATEMENT. 

For year ending December 81st, 1902— Gross. Per unit. 
By sale of energy sus ney vus .. £14,424 65°20d. 
Rental of meters ... ite T vs ae 319 114. 
Renta, fees, sundry бы c. Debo Ө 265 094. 

| Total revenue ... .. £15,008 540d. 


WORKING EXPENSES. 


Gross. Per unit. 

Coal and cartage ... ‘ie a 76 ... £2,103 "76d. 

Oil, waste, water and engine-room stores 885 193° 07d. 

Wages incurred in generation and distribution 1,492 58d. 
Repairs and maintenance of machinery, mains, 

buildings, & . T ue io E 1,027 37d. 

Works and distribution costs 44,815 173d. 

Rent, rates and taxes Ке ке wae 588 21d. 
Management expenses, directors’ fees, manager 

and secretarial salaries, &. P 865 81d. 


General establishment charges, printing. sta- 
tionery, law, insurance, and audit fees, &c. ... 538 19d. 


Total works costs ,Ó.. £40,800 244d. 
Prorit STATEMENT. 

Debenture interest, &c. ise s s .. £2,044 
Written off hire purchase installation pd 564 
Dividend on share capital ... 7 Vos i 3,653 
Reserve and renewals account ida iis 2,250 
Balance carried forward ... See be: Da 276 

Balance from last account and hire purchase rents 
brought forward eee mr eee soo — 575 
Gross profit’... s Кт .. £8,202 


To the gross profit of £8,202 on the year's revenue was added a 
sum of £575, being balance from last account and bire purchase 
installation rente, making a total of £8,777, which was allocated as 
shown, a balance of £276 being carried forward. 

It will be noted that the reserve and renewal account has this 
year benefited to the extent of £2,250, making the small total of 
£4,500 contributed in 10 years for that purpose. 


CITY NOTES. 


Eastern Extension, Australasia and China 
Telegraph Co. 


SIR Јони Worrm Barry, К С.В. (chairman), presided on Wednes- 
day at River Plate Houte, Fiotbury Circus, over the fifty-ninth 
half-yearly ordinary general meeting of the above company, and, 
in moving the adoption of the report, said the shareholders would 
admit that it was not unsatisfactory, although it presented some 
features of less marked prosperity than in some recent years. These 
were to some extent accounted for by the more normal conditions 
now prevailing in China and Manilla, and by the serious droughta 
which had occurred in Australia. The gross revenue for the half 
year amounted to £267,000 against £321,000 in the corresponding 
period of 1901, thus showing a decrease of £57,000. The 
figures for 1901, however, included £20,000 of exceptional 
revenue, such as profits on contract work and interest on loans 
and deposit moneys, so that the actual decrease in traffic receipta was 
about £37,000. Ofthis sum £24,000 was due to the Australian traffic, 
which had not yet responded to the reduction of tariff which they bad 
made from time to time, and the remaining £11,300 was due to a con- 
siderable falling off in the Philippine traffic, which in 1501 was 
abnormally large from the war and political causes. The working and 
other expenses amounted to £121,869, against £120 294 for the 
corresponding period of 1901— ап increase of £1,576, and this 
increase was made up of a number of small items. The net profit 
for the half-year amounted to £128,654, and after adding £73,000 
brought forward, there was an available balance of £202,180. The 
usual interim dividend of 2в. 6d. per share was paid, and, with the 
final dividend, would make 5 per cent. In addition to this, a 
bonus of 4s. per sbare would be paid, making a total distribution 
of 7 per cent. for 1902. Of the balance of revenue, £30,000 
had been transferred to the general reserva fund, and £37,180 
carried forward to the next account. The 4 per cent. 
mortgage debenture stock had been increased іп the half-year hy 
£215,746 in order to meet capital requirements. This additional 
stock was iseued at a premium which had been credited to the 
general reserve fund. The company’s new repairing steamers, 
Restorer and Patrol, were completed in January last, and they were, 
perhaps, the two finest ships employed in telegraph work in the 
whole world. They had since been employed in transporting and 
lay ing the Dutch Government cable between Borneo and Celebes, and 
the company had been invited to tender for additional cables for 
the Dutch Government to connect Java, Borneo and Sumatra with 
the islands of Billiton and Banka. When these were laid they 
would act as feeders to the company's lines. The agreement 
entered into with certain of the Australian States wben they con- 
ducted the Cape-Australian cable, provided for the reduction 
of tariff down to 2s. 6d. per word if a standard revenue was 
maintained. Unfortunately the standard revenue was not maintained 
during the past year, and consequently it was impossible to reduce 
the tariff from 38. to 2s. 6d., as was hoped. Their irresponsible 
critics told them that, if they reduced rates, the traffic would be se 
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increased that the revenue would not be diminished; but experience 
showed them that those sanguine views were not borne out by facts, 
and that it took a very long time for them to recoup themselves. 
On Janvary 1st, 1901, they reduced the Australian tariff from 4s. to 
3s. 6d. à word. In 1901 they transmitted 1,912,000 words as com- 
pared with 1,866,000 words in 1900, so that practically the reduction 
bad no effect at all. On January Ist, 1902, they further reduced 
the tariff to 3s. a word, and carried in that year 1,963,000 words, 
as compared with 1,912,000 words in 1901. This showed that the 
trafüc was practically stationary, despite the reduction. The 
prospect of any further reduction in the Australian tariff 
must now be said to be extremely remote, owing to the 
revenue being adversely affected by the competition of the 
British - Pacific Cable, which was opened on December 8th, 
and whose tariff was 3s. per word. One effect of the Pacific Cable 
would be to postpone sine dic, the question of the reduction of the 
tariff. The traffic obtained by the Pacific Cable appeared to have 
been disappointing to its promoters, and it had been publicly 
announced that the Board expected a loss on the year of £95,000. 
That had naturally excited a good deal of grumbling in Canada and 
Australia, and an outcry had been received againet the Eastern 
Extension Co. receiving fair treatment at the bands of the Australian 
Government. In fact, the supporters of the Pacific Cable who were 
all for competition, were now urging that there should be a mono- 
poly in favour of the Government cable. He did not think there 
was ару fear, however, of Australia listening to such a thing. On 
the contrary, the Federal Government, in accordance with the agree- 
ments, had placed at the company’s disposal а special wire between 
Adelaide and Sydney for the transmission of their international 
traffic, and the company had opened public offices in Sydney, 
Adelaide and Perth to enable them to deal direct with the public 
in those cities. Since then the Federal Government had concluded 
an agreement with the company for extending tte principles of 
the State agreements to the whole of the Commonwealth, and 
pending Parliamentary sanction of such agreement the company bad 
been allowed as a tentative meacure to work a special wire between 
Adelaide and Melbourne, and open a public office in the latter city. 
This action had displeased the friends and supporters of the Pacific 
cable, and a strong protest had been sent by the Governments of 
Canada, New Zealand and Queensland against the company ћатір 
direct dealings in Australia, notwithstanding the fact that the prin- 
ciple was freely recognised in Australia, Canada, Great Britain and 
other parts of the globe. It seemed an extraordinary condition of 
things, that they should be allowed to deal direct with the public 
in so many other places, and that those gentlemen should protest 
against their being allowed to do so in Melbourne. He was glad to 
вау, however, that Sir Edward Barton bad publicly maintained that 
in entering into the new agreement the Federal Government were 
only safeguarding the true interests of the Commonwealth, and they 
were not disposed to unfairly support the unremunerative speculation 
of various governments as against securing a good service with the 
whole world, which the company was able to give. The Chinese 
telegraphs, which belonged to а private Chinese company under 
Government supervision, were a few weeks ago taken over 
formally by the Chinese Government, but the company did 
not anticipate that this important change would in any way 
affect the satisfactory relations which had existed for so many 
years, for they had been given an assurance that all the 
agreements and arrangements made with the old Chinese Co. had 
been taken over and would be recognised by the Chinese Govern- 
nent. Since he last addreased them sengational statements bad 
appeared in the Press with regard to the development of wireless 
telegraphy. Не scarcely wished to refer to the matter at all, and 
would merely кау that nothing had happened and nothing had come 

10 his knowledge to alter the opinion which he had from time t» 
time ехргеєвед, that wireless communication was much more likely 

to be a valuable adjunct to submarine cable companies than to 

become acompetitor. This view was evidently held in Germany, 

France, Holland, the United States and elsewhere, judging from 

th» extensive projects emanating from those countries for new cables 

in al! parts of the world. 

The Marquis of TWID DALI seconded the motion. 

Replying a number of questions and some criticism, the CHAIR- 
MAN said,so far as they could вее, the Pacific cable would take 
eomething like 25 per cent. of the traffic which passed between 
Australia and Europe. It did not, of course, affect their inter- 
Colonial traffic. It was, of course, a very serious matter for a 
private company to have 25 per cent. of its traffic taken away by 
the action of a Btate-aided enterprise, and it was one of those 
things which many people thought sbculd rot be allowed. There, 
however, was the broad fact, and it was certainly not а satisfactory 
result to the taxpayerr, who would have to find £95,000 thie year. 
He did not want to be а hbcstile critic of wireless telegraphy, and he 
believed it would be most useful for the shipping com- 
munity, and also for the cable companies. In fact, they had 
installed some of their ships with wireless telegraphy, and 
one of their stations, and found it very useful for distances 
of 30 to 40 milce. It was quite true that the gross receipts 
of the company had fallen very considerable of late years, 
but they still paid 7 per cent, and added substantial sums to their 
reserve fund. This falling off was due to a great many causes, and 
one espec.ally wasthe reduction in tariffs, "These reductions they 
boped would, in the long run, bring the revenue up, but experience 
had shown that it would take пару years. They had now to face 
competition in many parts of the world where previously it did not 
exist, and the result was that tbe profit was diminished. At the 
eame time tbe enterprise was in a very sound condition. They had 
never touched the reserve for equalising dividends, although of 
course 1t was used fur renewing cables, and tbey had now a reserve 
fuad of £893,000. 

The report was then adopted. 


Cuba Submarine Telegraph Co. е 


Tus meeting of this company was held on April 29th, Mr. George 
Keith presiding, in the absence of the chairman of the company, 
Mr. C. W. Parish. | 

The CBaIRMAN in proposing the adoption of the report, said he 
felt sure the shareholders would consider it & satisfactory one. It 
was by far the best report they had been able to present for some 
considerable time. The accounts were as usual, clearly set forth, 
and required very little explanation. The traffic receipts had been 
gradually improving throughout the half-yesr, with the result that 
they had an increase of £4,426 as compared with the corresponding 
period of 1901. "Their business generally had improved, and they 
bad had less competition owing to the continued interruptions of 
the Cuba—Hayti cable. Then in December, the Venezuela troub'e 
contributed a large number of Press mestages which accounted in а 
great measure for the traffic of that month coming out at over 
£3,000. The total traffic receipts for the balf-year amounted to 
£13,696. Interest on investments amounted to £2,265, £18,275 had 
been recovered in respect of the law suit with the West India Co., 
and the large amount recovered showed how important it was that 
their agreement with that company should be respected. The 


. difference of agreement between the two companies baving now 


been finally settled, he was happy to say that both were 
now working in liarmony, and for the joint intereste. The 
expenses for the half-year showed an increase of £765 over 
those of the corresponding period, but naturally the larger 
traffic dealt with had led to an increase of station expenses. 
Altogether the expenses for the half-year had amounted to £6,099. 
As regarded dealing with the availablé balance, he might mentjon 
that the policy of the board had always been to carefully strengthen 
the reserve fund, while paying a correspondingly good dividend. 
Owing to the bad state of business and to competition, they bad 
only been able to pay 4 per cent. during the last two years, leaving 
nothing for reserve after paying all expenses—in fact, last year 
they had to take £3,000 from the reserve to meet the cost of cable 
repairs This year they were in a very fortunate position. They 
had been able to add £16,000 to the reserve fund without drawing 
upon the actual earnings of the half-year. They were also able, 
after providing for the preference dividend, to propose a dividend 
on the ordinary shares at the rate of 5 per cent. per annum, and a 
bonus of 48. рез share, both free of income tax, and to carry for- 
ward £6,477, as compared with £4532 brought forward from 
last account. The bonus practically made up the dividend of 
4 per cent. paid during the last two years to 5 per cent, and 
he hoped they might be able to at least continue it on the 
same basis. Тһе prospects of the business at present were 
certainly better than they had been for some considerable time. 
Business generally in the West Indies seemed to be improving. 
Cuba also had settled down remarkably well under the new govern- 
ment, and its financial condition was showing signs of improvement. 
They had doubtless read a lot in the newspapers about what wire- 
less telegraphy was going to do, but so far little had really been 
done to show that it bad reached that state of development which 
would make it capable of competing with cable telegraph companies, 
and so far he did not think that shareholders in cable companies 
need feel any alarm. Their claim for the damage done to their 
cables during the Spanish-American war had not yet been paid. It 
was most dieappointing that the American House of Representatives 
should not have passed it after it had been agreed to by the Benate. 
The Foreign Office would continue to use its influence with the 
American (Government to bring the matter before Congress when it 
next met. They had made application to the new Government of 
Cuba for payment of the subsidy of £2,000 per annum in respect of 
the coast cables, which was now four years in arrear, and he was 
pleased to say that the matter was receiving the support of His 
Majesty's minister at Havana. 

Mr. R. K. Gray seconded the motion, and the report was adopted. 


Indo-European Telegraph Co. 


THE 36th ordinary general meeting of tbe shareholders of the above 
company was held on Wednesday, April 29th, at 18, Old Broad 
Street, Mr. J. H. Tritton presiding. 

The СнлівмаАХ, in proposing the adoption of the report, mid that 
at the meeting last year he informed the sbareholders that the 
reduction of the rate to India had been brought into force in March, 
and he tock tbe opportunity of reminding them that the reduction 
would in all probability bring about a decrease in the company’s 
revenue. They bad, of course, noticed that the revenue this year 
was less by £18,735 than it was in the year 1901. There had been 
an increase in the traffic, but not sufficient to compensate the com- 
pany for the very large reduction that was made. They hoped in 
fu ure years to see that loss further reduced, and the revival in the 
trade with India might bring about the desired effect. The Tele- 
graph Conference would be opened in London on May 26tb, as 
announced in the report. It would be a pleasure to the company to 
see the foreign delegates in this country, and to return the courte- 
sies and hospitalities that bad always been shown to English 
delegates abrrad. They had introduced a social code for the 
benefit of the general public who had relatives and friends abroad. 
As they were, perhaps, aware the introduction of the social соле 
originated with the Eastern Telegraph Co., and by their courtesy 
they had adapted their code to their company’s system. The mer- 
chant had always benefited by the elaborate codesthat had been 
compiled to suit his purposes, and the general public were now avie 
to avail themeelves of the same privilege. The report referred to 
negotiations with the General Post Office fur the extension of the 


nsion. The directors 

р qualisation of dividends. 
here seemed to be a certain vousness on the part o 

investors in telegraph securities from one cause and another, and 


race could 
was proposed to set aside £5,000 towards a retirement fund. 


Many of the staff had served the company 


assisting them during the remaining years allotted to them. Turn- 
ingto the condition and working of the line, the company 
always endeavoured to move with the times, and the Wheatstone 


adopted over the whole line, and messages handed in in London 
were sent direct to Teheran and vice versá. When they considered 
that the distance between London and Teheran was over 3,700 miles, 
that part of that distance consisted of submarine cable, and that the 
line passed through mountainous country and 
would agree with him that that was no mean record. To give au 
instance of a good day's working .—On April 2nd the company 
transmitted 560 -Indian and trans-Indian messages consistin 
6,358 worde, and the average delay for the day for the transmission 
of the messages frcm London to Teheran, and vice-versd, was 14°52 
minutes. That included the time when the message was handed 
over the counter in London to the time it was traneferred to the 


average delay for the month of March on all classes of traffic was 
9393 minutes The delay had been considerably reduced by the 
more rapid Wheatstone working, ia spite of the fact that the traffic 
had largely increased, and errors | ad also been reduced by that method 
of working, which dispensed with re-transmissions. The report 
showed а decrease of revenue as compared with last year of 
£18,735, and as already explained, that is mainly due to the 
reduction of the rate to Indis. The expenditure showed a small 
increase, due to non-recurrent expenses, and could not be looked 
upon as unsatisfactory, seeing that they had to deal with a some- 
what larger traffic. The dividend and bonus absorbed £31,875. 
The directors proposed setting acide £5,000 towards the retirement 
fond, and £15 000 to form a fund for the equalisation of dividends. 
That leaves £17,207, which they proposed carrying forward to the 
credit of 1923. 

Mr. W. 8. ANDREWS, seconded the motion, and the report was 
adopted. 


— —— 


Angus Electric Light and Power Co. 


Tne annual general meeting was held on 29th ult. at the Electricity 
Works, Montros e. The report showed that satisfactory progress had 
been made during the year. The lamp connections in Montrose 
had been increased from 2,066 to 6,422, equivalent to 8 C.P. Jamps, 
and in Brechin from 2,790 to 5,726, and up to the present time 
2,000 additional lamps had been applied for in Montrose and 1,200 
in Brechin, making а total of 15,347 in the two towns. The result 
of the year's working, including £42 4s. 53d. brought forward from 
last у . 9d. At Montrose, 
87,924 units were generated, and at Brechin 87,589, and the total 
sold was 61,102 at Montrose and 58,404 at Brechin. At Montrose 
there were 20 arcs and 137 incandescents for public lighting, and at 
Brechin 3 Nernst and 101 incandescente. In Montrose, 16-C.P. 
incand t lamps cost £1 per 1,000 hours, and arcs £10 for the 
same period. 

The Chairman of the Directors, Dr. STONE, 
adoption of the report, said the estimate for both towns up to the 
end of the financial year was equivalent to 5,400 ср. lamps, and 
the actual installation was 7,291, which left a balance in excess of 
the estimate of 1,891. 

ing very satisfactorily. 
realising that, with economical management, their bills were not 
reater, but, in many cases, less than their gas bills were, and its 
ad vantages in respect of health and preservation in houses were 
being more widely appreciated. 
The report was adopted. 


rm t ao ttt tA 


City of Birmingham Tramways Co. 


EK. GARCKB presided at the annual meeting of this company, 
held at Birmingham on April 30th. A complete account of the 
company’s negotiations with the Corporation had been circulated 
among the shareholders, giving details of the company's proposals 
and the latest developments in connection there witb. The matter 
nas been referred to on several occasions in our Traction Notes,” 
the latest move being in the direction of municipal action. The 
negotiations and their result, so far, occupied the greater part of Mr. 
Ciarcke's speech to the shareholders last week. He showed that if 
the municipality persisted in its present proposal there would be 
mu merous irterruptions in the tramway communications in view of 
the large number of lines which this company and other local autho- 
rities were working outside the city. He remarked that if the 
company failed to get an extension of its existing leases, it would 
be beca186e the forces in favour of the direct employment of labour 


were overwhelming. The report was adopted. 


in moving the 


Elmore’s German and Austro-Hungarian Metal Co. 


qum directors report for the year ending December 3186, 1902, 
states :— : 


With regard to this company it will be noted that the debenture stock has 
increased from £75,000 to £ ,696 10s., the whole of which is now redeemable 
at par, the premium, amounting to £2,199 19s. 6d., having been paid. The 
gross profit made by the Metall Co. is greater than that made in any previous 
year. This is owing to the larger business done, and had it not been for the 
b had to be written off, the net profit made would have been 


1901. 


in the future 85 it bas done in the past, it will be necessary before long to 
increase the plant. In anticipation of such a result, the managing director and 
the works manager visited the United States recently for the purpose of in- 
specting & new process for the manufacture of 
machine was seen at work in several large mills which was producing quickly, 
The board has ordered a similar machine, and it is 
The Exhibition at Dusseldorf 


tion to the fact that the sum of nearly £8,000 was paid in interest last year, and 
remind the shareholders that debenture interest absorbs £6,600 before anytbing 
is available for the shareholders, but, notwithstanding this, &nd the fact that 
no less than nearly 43,000 was charged to revenue for depreciation, had it not 
been for the debit balance brought forward there would have been & dividend 
for the preference holders. The directors have waived one-fourth of their 


fees forthe past year. 


__ —v— 


Dover Electricity Supply Co. 


Tu directors’ report for the year ended December 31st, 1902, 
reads :— 


The company’s business hes made satisfactory pro 
the supply of current for lighting, power and traction, has been well maintained. 
The equivalent of about 8,400 8-0 P. lamps have been added to the company’s 
mains, the total connections now amounting to the equivalent of about 23 700 
s.c.», lamps. The output during the year to private consumers was 497,821 
Board of Trade unite, being an increase of 98951 units over the previous year. 
The capital expenditure for the year amounts to £5,678, chiefly on account of 
new mains and extensions. 

Admiralty Pier for the purpose of supplying current to the ele otrio cranes being 


ess during the year, and 


anticipated that several large customers for 
route of this main. i 

entitled to take credit on the completion of their purchase amount to £5,722 
. In consequence, however, of some special deductions and reserves 
which the directors think it proper to provide, chiefly in respec’ of allowances 
and bad debts arising out of previous years workings, the profit available for 
distribution by the company is 46,022 198. 4d. i 


shares requiring £1,250, and & dividend of 6 per cent. on the ordinary shares 
„leaving a balance to carry forward of £170 10s. 10d. 


— —— 


west Coast of America Telegraph Co. 


Sin J. DENISON PeNDEB presided at the meeting of this company, 
held at Electra House, E.C., on Tuesday. In moving the adoption 
of the report, which appeared in our issue of May 1st, he 
ghowed that the company had continued to make progress during 
1902. The revenue for the past five years had been as follows: 
1898, £25,000; 1899, £28,000; 1900, £30,000 ; 1901, £32,000; and 
last year, 1902, £34,000. There was a net increase of £2,188 in 
revenue as compared with 1901. The expenses were about £23,000 
in 1901, and about £24,000 in 1902, the actual increase being 
£1,272. Alter referring briefly to а few of the items, the speaker 
gave particulars of the year's cable interruptions. The Molendo— 
Rica cable failed on May 5th, and was repaired on May 13th. The 
Antofagasta —Berena cable failed on June 8th, and was repaired on 
June 13th; the cause of the break was chemical action. This cable 
ed on November 


repaired on December 15th; it was found to be broken in two 
places, the cause being an earthquake. All of these items showed 
that the repairs had been expeditiously carried out. 
amount brought forward, they had to deal with £10,371. 
ture interest absorbed £6,900, and bonds interest £800, leaving 
£3,571. Of this, £2,000 had been placed to general reserve, £1,000 
to ship’s reserve, £571 being carried forward to 1903. The cables 
were getting old, and the ship also, 80 their best policy was to put 
that £3,571 into reserve, 83 they had done, especially as their stock 
of cable out abroad for renewing was small. 

The report was adopted, and the retiring directors and auditors 
were re-elected. ; 


_ — 


Babcock & Wilcox, Ltd. 


MR. J. DEWRANCU presided at the annual meeting held on April 
98th at Cannon Street Hotel, when the report, ав mentioned in our 
issue of April 24th, was adopted. 

In reply toa question, the CHAIRMAN observed that the item of 
debtors, £428,235, was less in proportion than it was last year. 
Althongh the amount was large, he did not think that it was at all 
unreasonable, having regard to the company’s large business. Their 
ер" were mostly corporations and firms who were thoroughly 
sound. 
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Prospectuses. 


TBE British Insulated & Helsby Cables, Ltd., is offering for public 
subscription at par £250,000—44 per cent. first mortgage debentures, 
and 18,915—4£5 ordinary shares in the Midland Electric Corpora- 
tion for Power Distribution. 21,085 ordinary shares have been 
already issued. The list is to close to-day (Friday). So far as the 
objacts of the company are concerned and the power station 
at. Ocker Hill, these were very fully described in the ELECTRICAL 
Review special “Power” issue, September 12th, 1902, and a 
fully illustrated reprint of that article is being circulated 
with the prospectus. Mr. J. Hardie McLean ina report to the 
board, dated April 23rd, 1903, says that the company is already 
supplying power to 17 miles of tramways, and the immediate 
demand for lighting purposes may be taken as the equivalent of 
60,0.0 8-с.р. lamps, the factory power demand requiring another 
2,500 xw. Within the next two or three years, accordiog to his 
estimate, the demand will be about 13 millions of units per annum. 
We fail to notice, however, any report from the engineers who 
designed and carried out the installation. 


The directors of the Yorkshire Electric Tramways Syn:licate, 
Ltd., which has a capital of £280,000, divided into 150 preference 
shares «f £1,000 each and 10,000 ordinary shares of £10 each, 
has this week been inviting subscriptions for the whole of the 
preference shares. The prospectus states that the syndicate has 
been formed to acquire four provisional ordere, and to coustruct cer- 
tain authorised electric tramways in the Leeds, Wakefield and West 
Riding districte, &c., the proposed length of route being about 55 
miles. Messrs. Dick, Kerr & Co., Ltd., are stated to have entered 
into a contract to construct and equip the lines. The list was to 
close on Tuesday. 


The list opens on May 11th, and closes on May 12th, in an issue 
of 37,500 preference and 37,500 ordinary sbares, all of EI each, in 
the Craigpark Electric Cable Co. The manufacture of electric and 
telegraph wires and cables, and gutta-percha and rubber goods has 
been carried on since 1897 by the Craigpark Co., Lid., at Town- 
mill Road, Glasgow, and the profits have allowed of dividends on 
the ordinary shares for the five years as follows :— 4 per cent., 8 per 
cent, 10 per cent., 124 per cent., 123 per cent. The vendors—the 
Craigpark Co.—will transfer the business for £37,500 payable in 
cash, this figure including £4,239 for goodwill. The nominal capital 
of the new company is £150,0C0, and it has been formed to meet 
the increating business. The directors are Messrs. J. T. Tullis 
(chairman); W. S. Brown, W. R. Dick, Claud Hamilton, and Andrew 
B. Maciean (managing director), Lord Kelvin is consulting 
engineer to the cumpany. The offices are at Flemington Street, 
Springburn, Glasgow, and the secretary is Mr. John Deas. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Commercial Cable Co. — $1,666,700 additional capital stock. 
Edmundson's Electricity Corporation, Ltd.— Further issue of 
20,000 6 per cent. cumulative preference sbares of £5 each, fully 
paid, Nos. 30,001 to 50,000. Way good & Otis, Ltd.— Further issue 
of 30,000 ordinary sbares of £1 each, fully paid, Nos. 105,001 to 
135,000; and 30,000 6 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 105,001 to 135,000. The Committee has 
fortber been asked to allow the following to be quoted in the Official 
List: — Edmundson's Electricity Corporation, Ltd.—Further issue 
of £60,000 44 per cent. first mortgage debenture stock (redeemable). 
Urban Electric Supply Co., Ltd.—4,000 ordinary shares of £5 each, 
fully paid. 


Meldrum Bros, Ltd.—On April 30th the annual meet- 
ing of this company was held at the registered offices, Timperley, 
near Manchester. After passing the usual dividend of 5) per cent. 
on the preference shares and allowing £1,000 off goodwill and 
patents, there was a sufficient sum available to pay 8 per cent. divi- 
dend on the ordinary shares, and to carry forward the sum of 
£2,542. After the meeting, a special meeting of preference share- 
holders was held to sanction the issue of au additional 25 000 
cumulative preference shares ranking рагі passu with the existing 
preference shares. Тһе resolution was unanimously agreed to. 
After the meeting the shareholders inspected the new works, and 
expressed great satisfaction with the completeness of all the arrange- 
ments and appliances. 


Submarine Cables Trust.—The Marquis of Tweeddale 
presided at the meeting held at Electra House on Tuesday. He 
moved the adoption of the report, which has already been abstracted 
in our columns, and said that the revenue was practically the same 
as that of the previous year. He thought that, on the whole, the 
result of the year's working would be regarded as satisfactory. The 
report was adopted. 


British Westinghouse Electric and Manufacturing 
Co.— The transfer books will be closed from May 5th to 15th for 
the preparation of warrants for the interim dividend on the 6 per 
cent. preference shares for the six months ending January 31st last. 


British Electric Traction Co. — A financial daily 
reports that in response to the request of numerous shareholders of 
the Brush Electrical Engineering Co., the British Electric Tractio1 
Co. has agreed to extend the time for the acceptance of its offer to 
exchange shares until the 18th inst. 


Globe Telegraph and Trust Co.—A final dividend 
is announced of 2s. 6d. per share on the ordinary shares, carrying 
forward about £3,000. 


STOCKS AND SHARES. 


Wedneaday Evening. 
Тнв Transvaal Loan is the one chief and absorbing topic of 
intereat in the stock markets, and now that the long-expected is at 


last happening, general business should become better in all 
departments which the shadow of this guaranteed issue was sup- 


posed to have been darkening. All sections of the financial com- 
munity agree in rejoicing that the loan should at length become an 
accomplished fact. Money has undoubtedly been restrained from 
ordinary investment channels in order to be at the call of all classes 
of capitalists so soon as the Transvaal prospectus appeared. Once 
the allotments are out and capital settles down into more normal 
conditions, it is hoped by the Stook Exchange that a fresh impetus 
will be diverted to investments al] rcund the House, in which such 
solid securities as are most of those we deal with should, of course, 
share in their proper proportion. 

Publication of the important and far-reaching scheme whereby 
the Yerkes group would be knit into one largely capitalised whole, 
haa, so far, had very little effect upon any of the securities involved. 
Of course, the matter cannot make much progress while the Royal 
Commission on London's traffic problem is continuing its delibera- 
tions. District Ordinary stock at 41, and London United Tramways 
Preference at 12, are much the same as they were last week, although 
it may be noticed that Metropolitan Railway stock has climbed to 
91, so that proprietors in the Metropolitan are, so far, having no 
cause for regret at their directors’ refusal to enter into a still closer 
union with the Americanised group. Mersey Railway Con- 
solidated stock sticks at 14, the inauguration of the new 
electric train service producing no effect upon the price. British 
Westinghouse Preference, however, are better at 64 on the practical 
completion of this company’s contract with the Mersey Railway. 


` The new Preference shares are 6 middle, and the Debenture stock 


changed hands the other day at 1034, some five points above the 
price at which it stood when we suggested the investment asa 
desirably cheap one. 

None of the purely electrical railway stocks have appreciably 
moved during the week, Great Northern and City Preferred “A” 
shares at 84 being er the dividend of 31, while Great Northern, 
Piccadilly and Brompton Ordinary are 10, the opening of the Royal 
Academy being laughingly disregarded as a bull point in the com- 
рару'в present circumstances. City and South London Ordinary 
stock is1 down at 73, and it is thought that the opening of the 
electrical workiog of the L.C.C. tramways from Tooting to West- 
minster may possibly affect the railway company to a small 
extent. The Prince of Wales performs the opening ceremony next 
week. It is stated that Manchester again has a Twopenny Tube 
under consideration. 

Electrical Supply descriptions are very quiet so far as quotable 
changes go. There is still a steady investment business doing in 
the principal shares, but scarcely one of them altered on the week. 
Edmundson's Preference are ел а 38. dividend, and no change has 
been made. Metropolitans recovered the small] loss shown a week 
ago, and the general tone remains firm. Charing Cross Debenture 
stock has risen a point; Bournemouth and Poole Preference are 
being dealt in at about 104. Primitiva Gas and Electric Lighting, 
of Buenos Ayres, Ordinary sbares are the latest to be revived by 
the optimism now abundantly current in regard to the Silver 
Republic, and have risen to °# ex the dividend recently declared. 
The 5 per cent. cumulative Preference shares stand at 43, and the 
4 per cent. First Debentures at 94. 

New prospectuses call for some little comment. The Yorkshire 


Electric Tram ways Construction Syndicate, with its 180 21,000 chares 
is caviare to the average investor, and of a type very different from the 
undertaking called J. Bakewell & Co., a concern which perhaps our 
country readers have reason to know mostly, as the prospectus does 
not apoear to be widely circulating in London. The company's 


. head office, however, is stated to be in the metropolis, although it has 


branches of its electrical business at Peterborough and Southend. 
The prospectus should be left severely alone. An offer by tke 
British Insulated and Helsby Cables, Ltd., of debentures ard 
ordinary shares in the Midland Electric Corporation is being made, 
and the securities look a fair commercial risk, although there are 
many other better investmeats to be had. The shares in tke 
parent company are dull at 7}. 

A line of dividend deductions is answerable for the chief changes 
that are to be seen in the Telegraph section. There is а hardening 
tendency in the Eastern group, which should prove very 
acceptable to the sorely-tried stockbolders after the way in 
which their properties have been damaged by the Marconi scare. 
Indo-European shares have advanced 17a. 6d., allowing for 
the deduction, but Great Northerns are fractionally lower. Several 
of the telephone varieties display slight improvement. United 
River Plates are 6 middle, and Orientals at 1 are the dividend of 
82d. to the good. Monte Video Telephones have not moved with 
the Argentine concerns, and the National Telephone septet is 
unchanged. The time for exchangiog Brush ehares into British 
Electric Tractions has been extended to May 16th, next Saturday 
week. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock osing : Business done 
Present NAMB or Dividends for the last Quoad one Gattis week ended 
Issue. ua three years. April 29th, May 6th. х d 
1900. | 1901. | 1902. Highes Lon est 
67,100 | African Direct Telegraph, 4 % Debs. dvo eu. es Ske о OO e. T e 97 —101 97 —101 = T 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 et is x 10 ví E ; 84 uj ee T 
119,700: Do. do. 5 % Debs., Nos. 1 to sid Red. ee ee e 100 oe е 70 — 80 70 е: 80 ee oe 
788,840 | Anglo-American Telegraph .. А бэ M x ..| Stock | 84 61s. 60/6 48 — 51 48 — 51 T 
8,105,580 Do. do. do. 6% Pref. as ss ws ee .. | Stock 6 6% 89 — 91 89 — 91 89 
8,105,580 Do. do. do. Deferred Ms iis ө» э n Stock | 5s. 2s. 1/- 1E 9ł 44— ef 44 з} 
44,000 Chili Telephone, Nos. 1 to 44, 000 ae ee ee ee ee . 5 5 & 6 4 ee 4 — 5 4 = 4 ee 
13, 988, 9006 | Commercial Cable e ie Ap vs i .. | $100 8 8 T 155 —165 155 —165 T T 
1,841,209 Do. do. Sterling 500 year 496 Deb. Stock Red. .. .. | Stock E PH Р 89 — 92 89 — 92 904 89] 

16,000 | Cuba Telegraph ws z us He DA " M 10 44% 4% 64% 7— 8 7 1 “ә 

6,000 Do. 10 % Pret. ee ee ee ee ee ee . 10 ee ee ee 15 — 16 144— 15 ee ee 
12.931 | Direct Spanish Telegra afk 5 4% | 4% | 4% 24— 84 os z 

6,000 Do. do. 10 ꝙ Cum. Pret. ee es ee ee 5 ee oe ee — 8 7 — 8 ee ee 
910,000 Do. do.  4j5Deb.  .. .. .. .. ..| 9 x T . De 99 —-102 102 | 
60,7102 | Direct United States Cable 20 8196 8196 a 9 — 10 9 — 10 Orn 9} 
92,8001 | Direct West India Cable, 44% } Reg. Deb., within Nos. 1 to 1 200, Red. 100 23 y. 5% 98 —102 93 —102 д 

4,000,000 Eastein Telegraph, Ord. S ae se s oe .. | Stock 7 96 1% - 116 —121 117 —122 120 118 
1,955,565 Do. $33 Боск Stock ee ee ee 100 ee ee ee — 86 — 86 В: 83 
1,581,645 Do. 4% Mort. Deb. Stock Red. vs .. | Stock v zs x 106 —109 104 —107 105 104 
800,000 | Eastern Extension, 1 and China Telegraph ae А 10 7 96 7 96 7 36 11 — 12 11 — 12 11 11 
820,0001 Do. 4% Deb. Stock .. | Stock ée A T 106 —10 106 —108 s m 
800,000 | Eastern & South i ius Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100 sis is Vs 99 —102 99 —102 ss 
200,0001 Do. do. 4% Re Reg. Mort. Debs. (Mauritius Bub.) 1 to 8,000 | 25 2 i 2 101 —101 % | 101 —104 % | 102 » 
180,227 | Globe Telegraph and 5 Se t э» si sä 10 63% 63% T 8— 9 84— 9 RE 85 
180,042 Do. do. 69, Prein. .| 10 ii gi Е 12 — 18 12 — 18 124 12 
150,000 | Great Northern Telegraph, 0 55 10 15% |15% 123% 21 — 96 28 — 95 ie 
э U Ф 
17,000 | Indo-European Telegraph és КЕ wa 25 10% |10% 10% 87 — 41 86 — 10 ET ex 
100,000! | London Platino-Brazilian Telegraph, 6 % Debs. „ йо (8 100 T os - 100 —104 100 —104 zm oe 
72,680 | Montevideo melephone, Ltd., Ord. Nos. 1 to 72,680 без 08 1 24% 24% .. i- i .. T 
86,492 Do. 5 % Pref., Nos. 1 to 86,492 oe s 1 vs n T 1 1 M ee 
1,983,838 | National Telephone, Pref, Stock .. sa 85 ve vs ..| 100 5% 5% 6% 99 —101 99 —101 79 994 
1,966,667 Do. Def. Stock . ° е oe ve ee ee 100 ee ee 45% 77 — 79 77 — 79 73 
15,000 Do. do. 6 X% Cum. Ist Pret. vie ex E ws a 10 6 5 6 P 6 % 13 — 14 18 — 14 .. 
15,000 Do. do. 6 €, Cum. 2nd Pref. .. sa КИ 10 6 6 6 96 12 — 18 12 — 18 
250,000 Do. do, 5% Non-cum. 8rd. Pref., 110 250,000 mn. 5 957 5 5% bk— 53 53— 58 БА 
9,000,0002 | Ро. до. 8} Deb. Stock Rel.. Stock | 84 8} 3355 97 — 99 97 — 99 99 93 
600,000 Do. do. Deb. Stock Red. "T è 100 4% 4 4 'X 102 —104 102 —104 102 us 
171,504 | Oriental Telephone iud Elec. Nos. 1 to 171,504, fully paid .. — .. 1 6% 16% | 6% іл Im 18— lra . 
100, 000 | Pacific and European Tel., 4 % Guar. Debe., 1 to 1,000 vs А 100 js 5 у: 97 —100 97 —100 а - 
11,889 | Reuter's . s св а S i s 8 5 96 596 à 6 73 7% 

8,808 | Bubmarine Cables Trust Ps Ж E s ^ А .. | Cert. ae s ; 102 —112 102 —112 xd | 107 106 
68,000 | United River Plate Telephone Lm T НЕ bo T ve 5 1% 1% Ае 6 6:— 62 513 54 
40,000 ө до. 5 % Cum. Pref., Nos. 1 to 40,000 ee 5 ee eo ee 4 == bi 4 — 5} ee ae 

179,9471 Do. do. b e ee ee ae ee ee Stock oe eo oe 105 —108 105 —108 е ee 
15,009 | West African Telegraph, Shares ә 10 is 24 о 8— 4 8— 4 > as 
80,008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . к 24 e - a 0- ti 0— i i 

150,000: Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Bub, Tel. | 100 X t aie 96 — 99 92 — 97 92 

967,980 | Western Telegraph, Ltd., Pen 1 to 207, 980 we bia s 10 1% 7 96 гЬ 11 — 12 11 — 12 113, 11 
75,0001 Do. do. 5% Debs. 2nd series, 1906 ee eo @e 100 ee ee oe 101 —104 101 —104 ee 

400,000 Do. do. 4 % Deb. Stock Nod. .. as vs -€ 100 ws vx е 96 — 99 96 — 99 v» 
84,921 | West India and Panama Te legraph .. s es 10 196 ae . )— 9 — Y . 
84,563 ро. do. do. 6 % C M а. lst Pret. ee ee 10 ee oe 0 64 — 62 = : 68 ee 

4,669 Do. do. do. 6% C ..n. 2nd Pref. is «s 10 я à 9$ — 4 35 — us us 
80,000! Do. do. do. 5% Debs., Nos. 1 to 1,800 .. | 100 s 99 —102 99 Zio m 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
[ 

90,000 ! British Aluminium 7 % Cum. Pref. .. Fw. ev WA 10 Pu ; 80 T | B— 4 E dim E d 

800,000! Do. do. 5% lst Mort. Deb. Stock Red. e >. | Stook ! .. vx its 75 — 80 73 — 78 xd T 

100,000 | British Electric Traction . Cs vs 2s Y 10 | 9% 9 96 s% 131— 1: . Mi— Hi ч 1334 

100,000 Do. do. Cum. Pref. .. m: а 10 Sa T és 12 — 14% 12 — 123 | 1216 i21, 

600, 000 Do. do. 5 % Perpetual Debenture Btock " .. | Stock s s ix 122 —125 122 —125 | " 

100,000 | British Insulated and Helsby Cables uis $a 5 15% | 10% 10 % 7 8 8 — d xd | | ў 

100000 | Ро. do. 6% Cum. Pref. A. wh eer cis E: = К ~ 6i — 1 | | 
50,000 Ро, do. 43% Ist Mort. Deb. Red. ve ee we | 100 8 К 109 —07 | 108 —107 . 85 
50,000 |{Browett, Lindley & Co., Ord. „ see wed Xl 8 Nil af 9 A A Cu 
60,000 |f Do. do. 6 % Cum. Prell. | 21 | 6 6%, „ ' 16s to 1s. | lós. to 178, P 

105,731 | Brush Eleotrical Engineering, Ord., 1 to 105,781 . : js a 2 b Nil Nil = if 1 — t | ) «€ .. 

150,000 Do. do. Non-cum.6% Pref. . . 2 6 8% 6 14— 1 ]j— 1 li Ue 

125,0001 Do. do. 44 % Perp. Deb. Stock . as .. | Stock i AN РА —102 99 —102 . T oa 

125,0001 Do. do. 44 У, Perp. 2nd Deb, Stock a .. | Stock ЛЯ 2s А 89 — 94 59 — 94 904 AM 
85,000 Callender' 8 Cable Construction shares T 8 " n ane 5 15% | 20 3$ T ]3 — 14 18 — 14 13 11 
40,000 Do. do. do. 5 X, Cum. Pref. . S00. 5 5 РА " 531— 6 52— 6 E? 5 
90,0001 Do. do. do. 14 % ist Mort. Deb. Stock Red. .. | Stock as Р Sre 108 —112 108 —112 .. = 

1,860,014 | Central London Hailey. Ord. Stock Р - ae .. | Stock m 4% 4% 106 —109 106 —109 JUN 107 
494.009 Do. do. 4% Pref. Stock.. .. .. . Stock | 4% [| 45 | 108 —10; 103 —106 104 | 103 
491,993 Do. do. Def. doo. Stock Е 4 Ф 4% | 100 —112 109 —112 1103 5. 
1,880,000 | City and South London Railway si ae re $ aM .. | Stock | 13% 2 83% 7 — 75 73 — 75 li | 73 
85,000 Crompton ЖОО, Nor Lee t i E RT ne Ws 8 8 96 TÀ e 21 27 71- 27 z 
0 6 95 1st Ort eg. De 1 to 0 00, and E ә —106 :: B 
100,000! 901 to 11,000 of 450 red. — . 5 n d ; e e 
Edison & Swan United Elec. Light, A " -hnures, £3 paid. 1 to iuc ж Б 24% Nil js 0— 4 0 
17,189 Do. do. ‘А " shares, 01—017,189 . : 5 24% Nil s: là— $ „ 74 z 
811,023! Do. do. % Deb. Stock Red. 100 x Y - 78 — 7 73 77 .. m 
100.000: Do. do. dde and Deb. Stock Prov. Certs. all pd. | 100 КЕ i m 75 — 8 15 t9 zu 7 
112,100 | E, спіс Con-triction, to 112,1 : xs 9 6% 6% И 5 4 2 14 174 

RI RAN Do, nin Prol 1 to 81,390 we АУ “> 9 es ia n 2 ; 3 .. ei 

2 500 Do. Perp. 1st Mort. Deb. Btock 2 S uc - P 100 1:0 e L 

25.00 General кесше Со. 9 (4 EW ftom. 9. e А o. = Je "à IEEE 

200 000 Re CETER £ tocá = sair Z 

85,000 | Henley's (№. T. ) 'relegzaym Werk, ' ~- 1 M a Š vh m | 

85,000 po: do. 4 riol., .. 25 = = xz . 

48,050 do. 44 Mort. Deb. Stock .. Stock ia : — — = . 

„ 50,000 Шайы Robb бичен & Telegraph Works 10 10 Ф | aw == == em . 
800,000! Do. do. 4% Ist Mort. Deb. 100 vs is y 100 — 5 == — . 

87,500 ee ‘Overhead | Railway, Ord. . s $5 10 9196 14% 14% 514— M — — ж ee 

10,000 Do. Pref. £10 paid x s. ss EN 10 vx RT AN 1 k == | . ee 
7.500 ' Parker (Thomas), Ltd. Ord., Nos. 1 to 7.500 ee a i es 10 is ide y l4 5 - “> js 

87.850 | Telegraph Construction and ‘Maintenance. . 12 IRA | NW 20 . M- == ча Hh 

150,000: до. 4% Deb. Bds., Мов. 1 to 1,500 Rel. 1909 | 100 is M een = ; 
610,000: | Waterloo & City Railway, Ord. Stock C 55, | iio * = 


t Unless other wise з stated all shares. are Stuhy pai, 


t Quotations оц кб ови Stock 3 


LATEST PROCURABLE “QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


hone Construccion «^4 Maintenance, 1/- —2/-. Oldham. A«bton. avd Hyde Bleotrio (£10 pd.), Ord., 13} —14}. 
ree Wiring, 14/- —16-. Do. do, Pref (£10 pd.), 10—104. 


Bank rate of discount 4 ver cent. (OctoFe- 2na, 1902 


Consolidated Te 
N velonal Blectrics 


798 THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES. 


Vol. 52. Мо. 1,328, May 8, 1909. 


| Closing Business done 
rent NAME, week ended 
May 6th. May 6th, 1908. 
100,000 | Blackheath and Greenwich Dist. Electric Light, ee oe 
100,000 · Do. 1st Deb. Stock, ота... Certs. ae 
90,000 | Brompton & Kensington оше P Light Sup., Ord., 1 to 90,000 ә 
20,000 Do. 1% Cum. Pref... 
60,000 Charing rone and Strand Electricity | Supply ae is 
70,000 do. Cum. Pref. 
40,000 Do. do. " herd Undertaking ” кс: Pref. T 
950,000 Do. do. Deb. Stock Red. es “+ ec . 
44,496 [*Сһе!веа Electricity Supply, ss ЗР Ы ds А 
150,000 % Deb. Stock Red. . s; se ee = e 
76,806 | City of London көйө Lig “ng, ora 40 ,001—110,596 ` ear. “ee 111 10H 
40,000 Do. б Cum. Pret., 1 s аж oe " 
0001 Do. Deb. Stock, Sorip. (iss. at 115) all paid T е me А 
800,000 Do. 43 and Deb. Stock, ov. Certe., all paid .. > oe : 
40,000 Consy al of London & Brush Prov. Electrio Li hting, Ord. 1—40,000. . " 
90,000 do. do. 6 f., о-оо: ; 
D do. 4496 Deb. Stock, оү, Certs. (all paid) Red uil 1uj 
50,000 | Edmundson's Eleotric Corporation, Ord. Shares vx * es E 5 
80,000 Do. do 6 % Cum. Pref. .. X e Ра 
140,000 Do. on Mort. Deb. Stock Фе 109 108 
21,000 | Ken n and Knightsbridge Elect ae Um "S 
90,000 F do. do. 4% Debenture Stock .. ЭА » 
110,000 | London Electric Во ly Corporat: Limited, Ord. E we M s 
49,840 D 185 do. 6 96 Pret. 25 di 
950,000 do. 4 9% 1st Mort. Deb. Stock Red 101 - 
100,000 Metropoliian Electrie Supply, 1 to 100,000 .. T Же 1792 17 
220,000? do. 1st Mort. Deb. Stock T <% 85 A 
250,000} D do. Mort. Deb, Stock Kee ae x 29 ЗР 
10,859 | Notting Hill Eleotrio Lighting 2s ee oe 14 * 
40,000 | St. James’ and Pall Mall Electric Light, m EN > > 
90,000 Do. do. do. о, Pret. 90,081 to 40,080 905 [ x 
150,000 Do. do. do. 84 Deb: Seok вей Уз e. de ыз» 
19,000 | Smithfield Markets Electric Supply, Ord... Р s - ais bts Ke 
50,0001 Do. do. 496 Deb. е ace ео ee oe oe 
65,000 | South London Electricity Supply, Ота, .. Е Ss T" s .. Е 
80,000 | Urban Electric Supply, is «а a m và 53 5 
80,000 6 % Cum. Pref, .. ә ia 92 ws | § 
110,000 Westminster Electrio Шордуу, Ота. 5% ә "T - oe 154 
98,141 Do. do. 5 % Cum. Pref. .. T é> e TED 
* Subject to Founders Shares. 1 Unless лу дарыту stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, May 6th. 
, ^. Latest Week's ates ртик 
CHEMICALS, &o. Mn ihe SR METALS, &o. (continued). nm e 
a Acid, Hydrochloric per cwt. 5/ g Copper Sheet per ton £75 T 
a „ Nitric.. РА рег cwt. 22/- g РА Rod . per ton £75 
a „ Oxalic.. per cwt. 82J- e * (Electrolytic) Bars per ton £72 
a „ Sulphuric рег cwt. 5/6 e $i < Sheets per ton £53 
а Ammoniac, Sal . per cwt., 42/- е = 92 Rod per ton £73 10 
a Ammonia, Muriate (c ry stal) per ton £33 10 e * » H.C. Wire per lb Sad. 
a T ќе per ton £30 f Ebonite Rod - e per lb 3/- = 
а Bleaching powder , per ton £4 10 f * Sheet per lb 5/- ба 
a Bisulphide of Carbon per ton £15 n German Silver Wire per Ib 1/6 (a 
a Borax. a per ton £13 h Gutta-percha fine .. e per Ib 8 L. 
a Benzole (90 95) per gal. 7/- h India-rubber, Para fine .. per lb 8/102 to 8/11} inc, 
a 5 (50/90 95) per gal. 5/6 i Iron, Charcoal Sheets per ton £18 h 
a Copper Sulphate per ton £21 15 i ,, Pig (Cleveland warrants) per ton 46,3 | 4d.de 
a Lead, Nitrate - per ton £24 i „ Forgings, according to size per ton From £11 | è 
a „ White Sugar per ton £81 „ Scrap, heavy .. per ton 47/6 to 50/- 
a „ Peroxide ‹ рег ton £71 10 i ,, Wire, galvanised No. 8 .. perton £9 15 
a Methylated Spirit .. . per gal. 2/6 : * 
a Naphtha, Solve nt (50% at 160° С). per gal. 5/6 g Lead, English Ingot per ton £12 7 6 2/6 in 
a Potash, Bichromate, in casks .. per lb. 3d g Sheet per ton £14 10 
a * Caustic (75/8096). per ton £24 т Manganin Wire No. 28 . per Ib. | 8/- 
а * Bisulphate per ton £35 g Mercury ; per bot, | £8 12 6 
a Shellac per cwt. 121/- d Mica (in original cases) small . per Ib. Bd. to 1s. 
a Rulphate of Magne sia | рег {оп #4 10 W uw * н medium per Ib. 9s. to 3/3 
a Sulphur, Sublimed Flowers per ton £6 5 d e large per Ib, 8/6 to 7/3 
a 2d Recovered А per ton £5 10 p Phosphor Bronze, plain castings per Ib, 1/- to 1/34 
a s Lump : per ton £5 p M rolled bars & rods per Ib. 1/1 to 1/4 
a Soda. Caustic (white 70 o; ) per ton £10 15 p РА Abi sheet per lb. From 1/2 
a „ Crystals per ton 43 o Platinum : per oz. £4 
a „  Bichromate, casks.. per lb. 24d. p Silicium Bronze Wire рег 1}. 104. to 1/ 
i Stee., Magnet, acc'd'g to desc' p' n per ton £58 
METALS, &c. E. Nee + in bars * £15 to £40 aa 
; ( £197 to | : 
b Aluminium Ingots, in ton lots . per ton £130 2 g Tin, Block .. per ton | “£138 [ 93e. — 
b ia Wire, in ton lots per ton £168 . 9 5 FOU ЖЕТ per lb. 1/64 
b Sheet, in ton lots .. per ton £166 à n „ Wire, Nos. 1 to 16 . per lb. 1/9 
p Babbitt's metal ingots . per ton £43 to £145 i p White Anti-friction Metals— 
e Brass (rolled metal 2" to 12") basis per Ib. 7а. id. de White Ant" brand per ton £42 to £65 
€ „ Tube (brazed) per lb. 91d. * j Yarns, 2/108 Grey Cotton, on sp "18 per lb. Tid. 
V ua » (solid draw n). per lb. 71d. j * 6 lea. Flax .. per lb. Bad. 
€ „ Wire, basis. per lb. 74d. 1d. dec j AS 8 ply 10 lbs. Russian per lb. 444d. 
c Copper Tubes (brazed) .. per lb. 94d. j » 10 lbs. Russian, single .. per lb. 44. 
с „ (solid drawn) per lb. 91d. j * 180 Ibs. Jute rove per ton £11 
g Copper Bars (best selected per ton £75 k Zinc, Sh't (Vieille Montagne bnd.) per ton £26 15 
Quotations supplied by :—-a Messrs. G. Boor & Co.; b The British Aluminium Co., Lt., c Messrs. Thos. Bolton & Sons., Ltd.; d Messrs, F. Wiggins & Sons; 
e Messrs. Frederick Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd. ; о Messrs, Jeme & hekereare; h Messrs. Edwar 1 & Co.; 4 Messrs. Bolling 
and Lewe; j Messrs. W. Н. Hindley & Co.; k Messrs. Morris Ashby, Ltd.; m Messrs, W. T. Glover & Co., Ltd.; n Messrs. P. Ormiston & Sons; o Messrs. 


Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 
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ELECTRIC TRAMWAY AN AND RAILWAY TRAFFIC RECEIPTS. 


Week | Receipts for Week Recei for Miles 

Looality. E the week. ending | the Pk. Tota! to date. | open. 

2 25 | | 

Aberdeen. . . May 2| 908 | +924 | 45879 | &11,902| — | — |g B. E. T. Co. (continued)— | 4 £* £ £ | ° 
Birmingham es - „ 2 | 5,128 | +288 | 88,525 | + 4,968 | — | — |р Southport . | Арг. 24 953 | + 3,907 | + 1,275 = 
Hournemont A Apr. 99 975 — 4,298 — — | — I8 South Staffordshire .. o 24 772 | + 7! 1207+ B -1 
Blackburn „ 74 £06 | + 96 3,848 + 524 E +13 wansea.. . „ | 449 | + 28 7,876) + (03 — 
e e ARE ee , ЕН ee 
or . ee ee е , D] * егор -su are. — 595 — E 
Brito! |... | May 14.597 1880 — — |98 |— Е Wolverhampton Dist. „ 94| 846 | +1901 5:48! + 3,58 10] +8 
Burn) is va " 726 | + 89 — — — — 2 Wrexbam » 24 | 110 — 483 — — — 
British Elec. Trac. Oo. :— | g Yorks. Woollen Dist. . n 24 251 — 1,855 — 6 — 
Баганы District .. Apr. 24 161 = em ut — — 88 Car dil. [„ 25| 1,689 | +955! 6,587 + 4035) — — 
Devon „ 24 114 | 16 6,514 + 17 5 — $y Dover .. . „Mar 3 OL 7 N 8247+ 53183 – 
Dudley бегае. „ u| we 4 88 inaa f 4850 10 ic 218 En Hm. 0| „ 1 “St Tus 180 1 %% Ss e 
ee am .. ve i 41 2.990 + ) + 
Gravesend—Northfeei „ 24| 179 | — | 8082] — 22 | Glasgow : „ а падво |ы AP BC es i 
ieget deer RU t8 damit ЕНА ш [ses e$ ш. 
ee ee 1 — | 8 oe ee ee ry ll + + 701 oT — 

Kiddermin ster. „ 24 106 + 8| 1.78 ＋ 103 44 — Liverpool Apr. 95 | 9,556 | +297 130.057 + Sees | 1m -5 

Merthyr 2A M3 | + 4 2,977 — 1864) 8 | — Manchester ay 8 | 11,667 : 110 
Middleton .. e Pa ABE | + 25 4,187 + Us| 8) — Newcastle .. . deas. se | seu) — — |n.- 
ham—. ee + 1 U + <a rts t oe oe , 2 1,4 — — MES 
Peterborough .. ..| „ 24 10294 — 1.819 — E Ballon] ыу 1509 „ 4 "i 7881 16,901 | + 5,246 d 
Poole  .. ee es "n 277 | + 17 4,078 + 704 sl — Sunderland xa ..| » 81! 1,006 | — 21 5,179 + 19119 [ – 
Potteries oo | s 24 2,475 | + 6| 24,685) + 1,995 = Central London Railway} ,, 2 | 6,06 | —181 | 125,808 | + 6408 6 | — 
Rothesay.. .. .. „ 24 119 | + 78 950 + 408| —|— City and 8. London Ry.“ „ 3 8001 | + 81 | 68,779 + 3,3% d + 
Sheerness eo „„ 9 71 S. зю | L za as Liverpool Overhead Ry „, 8 | 1698 | +294 | 97.841 + 2,608 - 
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METAL MARKET. 
Fluetuations in April. : 


Aram 1 2 3 6 7:8 8141016 17 20 21 2223 24 27 28 2930 


* LEAD (ENGLISH). 
APRIL 1 2 3 6 7 8 914151617202122239427282930 


TH AFRICAN NOTES. 


April 13th, 1903. 


Bloemfontein, О Е.С. — The Town Council this week passed the 
supplementary estimates for the current year providing for various 
public works; amongst which are extensions to the electric lighting 
system, refuse destructor, бс, at a total estimated expenditure of 


E70. 000. 


Durban, Natal. — The departure of Mr. J. W. Coleman, of the 
Durban telegiaph service, fora 12 months’ furlough in England, 
was made the occasion for his celleagues to present bim with a . 
handsome silver punch bowl. Mr. Coleman has been connected 
with the Durban Post Office for nearly a quarter of a century, and 
at the time he joined the service, the combined telegraph and tele- 
phone staffs consisted of 11 men, whilst to-day they total 250. Mr. 
Frank Eastman was also presented witha silver tea and coffee 
service on the occasion of his departure for Pietermaritzburg, where 
he will continue in the telegraph service. | 

Harrismith, O.R.C. — Mr. Dawbarn, of Messrs. Mordey and 
Dawbarn, has just concluded a visit to Harrismith, where he bas 
drawn up a scheme of electric lighting for the Corporation. The 
tetal estimated cost із £30.000, and provides for: the illumination 
of the military cantonments on King's Hill, as well as the town. 


£20 It ів hoped to have tho station working by this time next year. 
19 а H H TTT Middleburg.—A proposal is on foot to instal an electric lighting 
18 ERE system in the town. 
17 E: LIT E Сарв Town Section I E E.—At tbe fourth annual meeting held in 
16 Е the South African College this week the apathy of the members 
15 иш was deplored by the president. In fact, the advisability of dis- 
14 E continuing tbe meetings was discussed owing to the poor attend- 
13 -. ances. After some discussion it was finally decided to organise 
| visits to the local stations, works, &c., to endeavour to stimulate 
12 some ioterest in the Institute and thus bring up the membership. 
11 Johannesburg.—In the projected extensions to the existing tele- 
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phone system it is proposed to introduce a cable system capable of 
accommodating 10,000 subscribers, extending from Wolmarans Street 
to the mines, and from Fordsburg boundary to Doornfontein aud 
Jeppestown. The first instalment of the apparatus for the 
subterranean duct has already been indented for, from England. 
The work, which will take a couple of years, will be pro- 
ceeded with in sections or arteries во as to gradually relieve 
the more congested aerial routes. Meanwhile, provision is being 
made to increase the existing switchboard accommodation by 
providing for 600 additional subscribers, and orders have been 

laced in Europe for the requisite apparatus, &. Authority 

as beer issued for the construction of over 80 new lines this 
week, making a total of 200 additional subscribers since 
September, exclusive of private wires and extensions to the existing 
circuits, and it is confidently anticipated that by the beginning of 
July no public inconvenience will be felt. 

Suburban Lighting Syndicate.—The Johannesburg Tramway Com- 
mittee will recommend to the Town Council next week: — That an 
offer be made to the Suburban Lighting Co. to take over their 
entire lighting uudertaking, including land, buildings, plant, mains, 
poles street lamps and all accessories for the sum of £2,100” 

Boksburg, East Rand.—A public meeting was held this week 
at tbe invitation of the Health Board, to consider the electric 
lighting question to which we referred some time ago (ELECTRICAL 
Revisw, February 13tb, 1903.) It was one of the largest meetings 
ever held here, and was, moreover, absolutely unanimous. The chair- 
man, Mr, Gilfillan, the resident magistrate, in his speech, said that 
after much trouble they had succeeded in preparing a scheme of 


electric lighting for private and public convenience, which was also 


satisfactory to both the contractor, Mr. Gellender, and to the town- 
ship. After communicating with the Oolonial Secretary, they were 
informed that the board had no power to enter into a contract for 
public lighting at preeent, but that under the new Health Board 
Ordinance such provision would be made. This would mean many 
months’ delay, unless they were prepared to accept a Government 
scheme, which it was estimated would cost private consumers 1s. 6d. 
er unit, against the 9d. per unit arranged with Mr. Gellender. 
e meeting was, of course, unanimously in favour of carrying out 
the latter's contract, and strong representation is to be made to the 
Government to enable tbe Health Board to proceed with the scheme 
without further delay, and there is every reason to believe that such 
course will be allowed. 
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eg LL. ——5— i ELECTRIC WELDING IN DYNAMO 

67 CONSTRUCTION. 

es HEHHEE 

65 | 

64. — — THE Thomson process of electric welding has been recently applied 

63 — with great success to the construction of dynamos and motors. A 

ea EP mr : special automatic welding machine is used for this purpose, the 

él e On ПШ И ШИШ general construction of which is shown in fig. 1, on the next page. 

60 I A welder of tbis type has been installed by the British Westing- 
NREEHEEEN house Electric and Manufacturing Co, Ltd., at their works at 

69 MENESES Trafford Park, Manchester, especi»lly for the purpose of welding 

58 NENNEN togetber copper conductors, such as are used on tield-magnet coils. 

57 eee The welding machine is mounted on a portable trolley, and is 

56 Ж ЖШШЕ connected to one phase of the two-phase alternating current circuit 

55 at 440 volte, 25 cycles, used for lighting and driving the worka, 
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Plugs are fixed at several convenient points in the bay where the 
field magnet winding is carried on, by means of which the welder 
can be used at any particular spot as, and when, required. 


Accrington. Other views showed what is being done in parte of 
America in carrying goods on iramways. | 

Mr. GiBBIXGS commenced his paper with the following remarks:— 
“The many questions involved in the carriage of goods have 
always been of supreme im ce to manufacturing communities 
in all countries. At the present day, when keen international oom- 

- petition is so strong, every improvement in the direction of economy 
of both time and cost gives an immediate advantage where it is 
adopted. I need only refer to such a scheme as the Manchester 
Ship Сапа! іп the illustration of the enormous importance attaching 
to this subject. But we are not concerned in this paper with the 
various methods and details of long-distance transit. For long 
distanoes both railway and canal carriage are at present essential, 
aud it is true of each that an increased through traffic and lessened 
local traffic would tend to cheapen existing rates.” 

"On the other hand, neither railway nor caual will ever be 
capable of such extension as to avoid the necessity for the subsidiary 
use of carts or other vehicles, for the collection and distribution of 
goods, ard it is these charges which so largely increase the oost of 
transportation." | | 

further on the author referred to the literature dealing with the 
subject of his paper, and gave a list which included the following :— 

Manchester Guardian. Goods Traffic on the Tram ways," February 
12tb, 1908, and “ Electric Trams and Goods Traffic,” November 
22nd, 1902 

Feilden's Magazine.—Some notes on the Commercial Management 
of Electrical Tramways," by T. W. Sheffield, January and February, 
19^3. | 

Rah rae ? ErrorBRicAL Review. — "Tbe Commercial Management of 

| ME Electrical Tramways,” by C. H. Wordingham, January 30th, 1903, 
and the “Conveyance of G^ods on Electric Trolley Lines 
Paper read before the British Association, Glasgow, 1601, by 
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The operation of welding is exceedingly simple. The ends of 
the circular wire or rectaugular section of copper required to he 
welded are cut off +quare, and secured in the adjustable clamps 
which form tbe ends of the secondary of the welding transformer. 
One clamp is stationary, while the other is capable of beiog moved 
towards the fixed clamp in the operation of welding. Adjus!ments 
for different sizes of material are made by means of distance gauges, 
and also by an automatic switch with marked quad at and ect scre v. 


A. H. Gibbings. | 

The paper then dealt with Existing Methods and Cost of 
Conveying Goods,” and a very formidable locking table was given 
showing the imports into, and exports from, Liverpool for 1898 and 
1899. A second table gave railway rates per ton-mile from Liver- 


pool to 23 towns in the Manchester district, and the goods were 


divided into six different classes. These rates varied from 24d. 


to 3s. 2d. per ton-mile. 


Mr. GiBBINGS went on to tay :—“ In addition to the economies 
which will be effected with the electric trolley system through the 
reduction in cost of handling the av іЛапсе of heavy station 


The movable clamp is operated by mesns 
of a strong spiral spring, provided with a 
graduated scale for the purpose of adjust- 
ing the pressure. The ends of the material 
being securely clamped as above described, 
tbe current is switched on, and the weld 
is instantaneously and automaticaliy 
effected by the machine, quite  iude- 
pendently of the skill of tbe operator. 
Immediately the weld is made, the auto- 
matic switch before mentioned comes into 
operatior, cutting off the supply of current 
to the primary of the transformer. 

Fig. 2 illustrates some typical welds 
in copper made by this machine, the 
largest size being 1d in. х f in. The actual 
range of в zes dealt with in practice at the 
British Westinghcuee Electric and Manu- 
facturing Co.'s works is from No. 12 S. W. G. 
copper wire to а reciangolar section copper 
bar 1 in. x ё in. 

In tbe iliustratior, the welds ате shown 
with the burr left on, and represent in each 
case the state of the material exactly ав it 
leaves the machine; tie burrs are after- 
wards removed with a file. 

Li:t of copper samy) s: — 


No, 1 9/16 їр. х 3/8 in. 
NS 3 15 in. Xx 1/4 in. 
о. £ 5/16 in. x 5/16 in. 
No. 4 No. 9 8. W.0 Fid. 2. 
No. 5 No. 12 8 W. d. | 


p E mentioned that the credit of 

ng the pioneers in this country, in putting i ti à 
]articular application of the Thomson 85 V 
due to the British Westinghouse Electric and Manufacturing Co 
Ltd. They had previously had considerable and satisfactory 
expe.lence of the same process for this class of work in their Pitts- 
burg works. The plant described was supplied by the Electric 
Welding Co., Ltd., of 28, Basinghall Street, London, EC. 


terminal charges and other tolle, and the disappearance of carters 
cbarges at least at one end of the route, further saviogs may he 
anticipated through the higher average weight which it will be 
possible to deal with per car-mile, and the small capital involve 1 
~, en compared with railway rolling stock and adjuncte.” 

He alvo estimated that each t:uck (on the tramways) will have at 
hast four times the earning capacity of the railway truck, owing t» 
the much more rapid transit and delivery of goods, and pointed out 
that no expensive and time-abeorbing shunting operations are 
necessary and no signalling is required. An "ideal scheme" for 
the conv of goods in an area such ae that of South Lanca- 
shire should, according to the author, comply with the followmg 
conditions : — | i 

l. "The goods should be loaded direct from the docks, ware- 
houses, or depéts, and deposited without further handling at their 


—— ——————— 
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MANCHESTER SECTION. 


AT the annual general meeting of this Section, held on April 21st 
Mr. Н. A. Earle presiding, а paper was read by Mr. 1 H. 
Сіввімов on “The Carriage of Goods on Electric Tramways.” 

A number of interesting lantern views were shown during the 
course of the paper. One was a map of the interconnected tramway 
systems of South Lancashire; it included places around Мар- 
chester as far west as Liverpool and as far north as Bolton and 


ultimate destination.” 

2. “In order to carry out the above conditions, speciel sidings 
should be run into warehouses, mills, etc.” 

5. “There should be no special stoppages or delay in transit from 
the loading point to the destination.” 

4. “The service, when necessary, should: be continuous for the 
whole 24 hcurs per day, «xcluding, perhaps, Saturdays, Sundays, 
aod public"holidays; but even on these days a service should be 
available if urgently required.” 
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Following on this, some rather interesting plans and particulars 
were given of special trucks which have been devised to facilitate 
the transference of goods from trucks running on lives of one gauge 
to those on lines of another gauge. 

Tables of “ General Results of Observations of Causes of Road 
Wear end Deterioration,” and “Cost of Generating Electrical 
Energy with Varying Load Faetor, in Pence per Kilowatt-Hour at 

Terminals; Maximum demand 2,000 xw." were also given. 

Mr. Gibbings is of opinion that the noise created during the 
night by the carriage of heavy goods on rails would be rather less. 
than that produced by lorries, and that, therefore, this objection to 
the system which he advocates is not nearly so great ae some people 


assert. 
pare chief engineering and traffic difficulties are enumerated as 
ows :— | 
1. The method of distributing goods to ontlying districts, mille, 
warehouses, &o." 
2. “The difficulty of obtaining the sanction and approval of the 


local authority, property owners and frontagers, to the laying of 


additional lines and sidings. 

3. “The arrangement of speed on both single and double lines 

of track, so as not to impede the ordinary passenger-car service.” 
4. “ Phe inauguration of the system.” 

An appendix to the printed paper contains a considerable amount 
of information on the Goods Traffic of the Rheinische Railway 
Co., Dusseldorf." 

The discussion was opened by the CHRAmMA who remarked that 
tramways should work in close connection with the railways 
and supply distributing centres, whence vans could be employed 
to take goods, especially parcels, &c., to their final destinations. 
The scheme suggested by Mr. Gibbings would be very complicated 
to organise in respect of running powers on the lines of different 
authorities. 

Mr. Gzones Hm. said he would welcome gladly the intro- 
duction of such & scheme as the author's, but thought it would 
be some time yet before it could be made to work satisfactorily. 

Mr. LiwpLzY thought that the system could be made to рау if 
served by distributing and collecting agents who, with their vans; 
woald call on people and collect goods and deliver them in truck- 
loads to the tramways just as they at present serve the railways. 
Also if lower rates were established than are now in vogue the trade 
would come of itself. Goods traffic would be very detrimental to 
the passenger traffic, and therefore the former ought to be dealt 
with at night. 

Mr. Twinpernow said the greatest difficulties to be met were the 
objections of people, over, or in the vicinity of, whose property it 
was proposed to carry the goods. Engineers should go very care- 
fully indeed into the whole question, and know exactly what they 
wanted before trying to get any powers. 

A few other members present took part in the discussion, and 
Mr. бтввімав replied briefly. 


A vote of thanks to the author, proposed by Mr. H. A. EARLE, 


was seconded by Mr. Doveras, and heartily carried. 

The list of the gentlemen appointed on the committee, &с., for 
next seesion was read out and included tbe names of Mr. E. W. 
Cowan as chairman and Mr. C. W. Taite as vice-ehairman. Mr. 
Earle then announced that the present session was at an end. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Тав Royal Commission on London Locomotion rerumed its sittings 
at the Westminster Palace Hotel on Friday under the chairmanship 
of Bir David Barbour. 

Mr. W. H. Dickinson gave evidence on behalf of the London 
Coanty Council, and said he was chairman of the Special Committee 
оп Locomotion, which was appointed for the purpose of placing 
before tbe Royal Commission the views of the London County 
Courcel. That Special Committee was considering the whole ques- 
tion of locomotion in Lomdon with a view to placing before the 
Commission sll the information in the Council's possession, and 
later on would empower witness and various officers of the Council 
to give such evidence. At present, bowever, he proposed to restrict 
his evidence to the question of the establishment and powers of a 
special tribunal. The question of the necessity for some such con- 
trolling authority was not a new one, but had been considered many 
years ago. Witness proceeded to .cfer to the proceedings before 
the Select Committee of the House of Lords on London Railways 
in 1863 ; the Joint Select Committee «n Railway Schemes of both 
Houses of Parliament appointed in 1864 ; and the Joint Select Com: 
mittee on the question of the future railways of Central London in 
1893. He put in a table showing the schemes fur underground 
railways sanctioned between 1892 and 1901. From this it appeared 
that 22 such schemes had been sanctioned and six had not been 
| А furtber table was put in dealiog with the various tube 
Bills which had been suspended this se-sion by Parliament. As to 
the suggestions of the Council with regard to the constitution and 
powers of the proposed tribunal, the resolutions passed by the 
Council's Special Committee on Locomotion were as follows :— 

1. That а permanent tribunal be established (а) to consider all 
tubs or other railway schemes of а local character which may be 
proposed; (b) to consider and suggest alternative schemes, or ex- 
tensions of such schemes, so as to briog all schemes into conformity 
with some uniform and comprehensive plan of transit throughout 
London, and (c) with power to issue provisional orders to be subject 
to confirmation by Parliament. 

‚ 2. That the tribunal do consist of five members. 

. €. That before arriving аё а decision with regard to any scheme, 
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the tribunal be required to hold an inquiry, at which the London 
County Council sball be entitled to be present and be heard. 

4. That the tribunal be required to give special consideration to 
financial questions arising on schemes before them, with a view to 
securing due economy in capitalisation and in the carrying out of 
undertakings 

5. That the tribunal be empowered to require promoters, as a 
condition precedent to the sanctioning of any scheme or under- 
taking, to submit proposals for such modifications or extensions of | 
such scheme or undertaking as in the opinion of the tribunal are 
necessary. 

6 That the tribunal be empowered to insert clauses in provisional 
orders—(a) to secure the proper carrying out of works in the 
interests of public safety and convenience; (b) to authorise the 
compulsory acquisition of land under the Lands Clauses Consoli- 
dation Act, 1845, and grant exemptions as to—(1) acquiring ease- 
mente only ; (2) acquiring parts only of property ; (3) taking subsoil 
under public streete without payment; (c)to fix & period for the 
commencement and completion of an undertaking; (d) to provide 
for the payment of compensation in respect of damage resulting from 
the construction or working of an undertaking; (e) to provide for 
iater- communication; (J) to provide for suitable accommodation 


for passengers and an adequate service of trains; (g) to fix rates and 


fares and to provide for revision of the same (including those fixed 
by existing Acts); (A)to require promoters of a scheme to make a 
deposit, &nd to provide for the time of making and the application 
of the deposit; (i) to regulate the issue and raising of capital, 
and to provide for the limitation of dividends; (J) to give local 
authorities an option to purchase an undertaking at the expiration 
of a given period; (*) to generally limit and define tbe terms and 
conditione upon which an undertaking should be authorised. 

7. That the tribunal be empowered, after an inquiry and upon 
the application of a public authority or public authorities, to issue 
& provisional order or orders revising the terms and conditions 
under which an undertaking is worked, or requiring fucther facilities 
to meet public requirements to be provided, and to submit such 
order or orders to Parliament for confirmation. | 

8. That the powers of the Lonion County Council as the local 
tramways authority shall not come within the jurisdiction of the 
tribunal; the Council being recognised as the sole authority for the 
construction of all tramways, whether surface or underground, in 
London, and retaining its present power to promote Bills dealing 
with the same without being obliged to obtain the consent of the 
road authorities to the introduction of such Bills. 

Asked by the CHAIBMAN why they excluded tramways from the 
tribunal, witness said the County Council had always asked fora 
tribunal for tube railways but they had not asked for a tribunal for 
tramwaye, because they did not believe there was any necessity for 
it. The tramways of London were now practically in the bands of 
the L.C.O., and so far as the improvement of the system went, he 
did not think they could have any better system than the present 
one. In the case of the tramways, the Council went to Parliament, 
and being the only body who could construct tramways in the 
county, except гае companies, whom Parliament had not 

, there was continuity of promoters. 

The CHAIRMAN: These arguments go to show that there are not 
strong grounds for referring to a special tribunal tramway matters 
as there are with regard to electric tube railways, but it seems to 
me it might be still more convenient for the special tribunal to take 
the tramways as well as the railways. Is there any good reacon 
why it should not deal with tramways if it deals with tube rail- 
ways? 

Witness eaid that would depend on what the powers of the 
tribunal were. The County Council did not propose that the 
tribunal should have final powers. If the tribunal was to have 
final powers tle County Council would strongly resist being placed 
under that tribunal. They proposed a tribunal to co-ordinate the 
variors schemes and not to have the final powers of authorising 
them. Не did not think there was any necessity for that co- 
ordination in respect of tramways promoted by the local representa- 
tive authority. 

But don't you think that there is the same necessily for some 
co-ordination not only between railways, but between tramways and 
railways ?—I think the object of the Council is to get the best 
accommodation for the public and to do its best to arrange the 
traffic so that it would be in close communication with the railwave, 
If it were clearly defined that the County Council was to be ihe 
only tramway autbority, I do not kaow that there would be ai y 
objection to going to a trib inal. 

Sir JosgPH DiwsDALE: The County Council is not the road 
autbority ?—No. 

And this recommendation is to take away the existing rights 
of the local authorities, and band them over to the County Council 
80 far as tramways are concerned ? 

Witness said their proposal was very definite with regard to 
that—that the power of veto which the local authorities had should 
be abolished. At present, however good a tramway might be for 
London generally, any local acthority could refuse its sanction to 
the line passing through its district, and the Council had no means 
of putting its proposals before any tribunal wba'ever. This had 
resulted in the absolute blocking of & number of schemes. "There 
was no doubt that the veto of the local authorities was nsed for 
obtaining money from promoters, and an instance was afforded in 
the case of the London United Electric Tramways. With regard 
to street widenings, the Council had laid down a rule that. one-third 
of the cost should be borne by the Council, one-third by the tram- 
way account, and the other third by the local authority. Tre 
demaud on the local authority to pay one-third had provoked 
opposition on the part of the local authorities, and in the case of 
Hammersmith the London United Tramway Co. made a promise 
to carry out large widenings at their own cost. The local authority 
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referred the money, and gave its consent to the London United 
way Co, but would not give its consent to the Council's 
schemes, Under the Tramway Act the Council had also a veto, 
and used it, so the company could not get its proposals through. _ 
The CH41BMAN: Your contention is, that you should own and 
control all the tramways in London ?—Yes; we do own them now, 
with the exception of a small piece of the London United Tram- 
way's line, and in afew years we shall own the whole. 
If the right of veto were removed, it might be that private com- 
panies would get in?— Ves; and that is what we want to prevent. 
Replying to Sir J. Могғе ВАввү, Witness said that before the 
L. C. C. came into existence, it was a common thing for local authorities 
to see how much they could squeeze out of the tramway companies. 
The Council did not own the tramways in East Ham and West Ham, 
and it was true tbat they could not deal with the whole problem, 
but he thought they would have no difficulty in making arrange- 
ments with the outside bodies. . 
The Commission adjourned. 


— 


ELECTRICAL POWER ON RAILWAYS. 


[From оов LzcaAr CoNTBIBUTOR.] 


Амонавт the Bills which have been laid before Parliament in the 
course of the present session, that which has been drafted by the 
President of tbe Board of Trade for the purpose of facilitating the 
introduction and use of electrical power on railways is by no means 
the least important. The discovery that electrical power can with 
economy be substituted for that which is now in vogue has naturally 
induced some of the larger companies to make experiments. ln 
order to carry out such experiments, it would in the ordinary course 
of thiogs have been necessary for them to apply to Parliament for 
additional powers. The measure under discussion confers a boon 
upon the railway companies, inasmuch as it dispenses with the 
necessity of any application to Parliament for additional powers. 
Bec. 1 provides that with the object of facilitating the introduction 
and use of electrical power on railways, the Board of Trade may 
make orders for all or any of the following purposes, namely :— 
(a) Authorising a railway company to use electricity in addition to 
or in subetitution for any other motive power, and for any other 
purpose; (b) authorising the company to construct and maintain 
generating stations or other electrical works on any land belonging 
to the company ; (c) authorising agreements between the company 
and avy body corporate or other person for the supply to the com- 
pany of electrical power or the supply to or use by the company of 
any electrical plant or equipment. [Notz.—This clause would 
enable a railway company to enter into negotiations with a power 
company which might be authorised to supply electricity on a large 
scale. 

‘a Sanctioning any modification of any working agreement, so 


far as the modification is agreed to between the parties thereto, and 


is consequential on the introduction or use of electrical power; (e) 


authorising the company to subscribe to any electrical undertaking 


which will facilitate the supply of electricity to the company. 
[Norz.—By this important clause the Board of Trade would 
probably be able to sanction a scheme by which a railway company 
might propose to take shares in, or otherwise give financial support 
to, a power supply company.] 

(f) Securing the safety of the public. 


(g) Authorising the issue of new capital by the company for any 


of the purposes of this Act. i ' 

(5) Any other matters, whether similar to the above or not, which 
may be considered ancillary to the objecta of the order, or expedient 
for carrying those objects into effect. 

An order made in accordance with the provisions above mentioned 
is to have effect as if enacted by Parliament. 


As electrical power could not be produced on a sufficiently large 


scale without the construction of generating stations, the Bill 
further provides (by Sec. 2) that an order made under it may con- 
tain provisions authorising the acquisition of land by any railway 
company for the purpose of constructing generating stations or 
other electrical works. In case, however, the order gives the com- 
pany power to acquire land otherwise than by agreement, it must 
not come into operation so far as it gives that power until it is con- 
firmed by Parliament. The Board of Trade may bring in a Bill for 
obtaining the necessary confirmation. 

An order made under the proposed Act may contain provisions :— 

(a) For the revirion of the scale of passenger fares to be charged 
by the company; and 

(b) For requiring the company and any other company owning or 
working railways or tramways ccmmunicating with the lines of the 
company, or bavirg a terminus or station near a terminus or station 
of the company to afford additional traffic facilities to the public 
by means of through booking or otherwise ; and 

(c) For modifying any working agreement to which the company 
are a party, although the modification is not agreed to by the other 
parties. The order, however, во far as it is made for any of those 
purposes, shall be subject to appeal to the Railway Commission 
within the time limited by rules under the Act at the instance of 
any company affected thereby, and so far as appealed against, shall 
not come into operation unless confirmed by tbe Railway Com- 
mission. 

The Board of Trade are to have power (by Sec. 4) to hold a local 
inquiry with a view to considering apy application for an order 
under the Act, and the Board of Trade Arbitration Act, 1874, is to 
supply to any such inquiry in the same manner as if (a) the same were 
held on an application made in pursuance of the special Act; and 
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(b) the parties making the application for the order, and any person 
objecting to any such application, were parties to the application 
within the meaning of Sec. 3 of that Act. 

There underlies this measure, a principle of the first importance 
to the progress of electricity. We refer to the principle which 
recognises ti:at the Board of Trade is competent to decide many 
questions in relation to the adoption of electricity as & means of 
distributing energy, without the intervention of Parliament. 
Another Brace pie is also recognised in the Bill The Railway 
aod Canal Commissioners have long existed as a tribunal for 
the settlemept of the questions which arise between railway 
companies and those of the public who use the railways. They 
have been able to decide an infinity of minor questions which 
could not in the nature of things have been settled by the insertion 
of clauses and public or private Acts of Parliament. At present 
there is no tribunal set apart for the special consideration of the 
numerous questions which arise from time to time in relation to the 
supply of electricity, The proposed measure suggests that certain 
matters in relation to the use of electricity on railways may be laid 
before the Commissioners. We should be glad if these questions, 
together with others arising in connection with the supply of 
electric light, could be referred to some special trib which 
might ensure the uniform administration of electric lighting law 
throughout the country. 


NOTES ON MOTOR-STARTING SWITCHES: 
A CRITICISM. 


Bx FRANK BROADBENT, M.LE.E. 


* IN view of the growing importance of electric motive 
power, it is surprising that the accessories of the electric 
motor have so seldom been brought forward for discussion 
before the engineering societies.” So says Mr. A. H. Bate 
ia the opening sentence in his paper, bearing the above title, 
read before the Birmingham Local Section of the Inst. E.E. 
on the 29th ult. | ` 

Having read the paper, and found nothing that is new, 
and little that is interesting, one comes with a feeling of 
disappointment, to the peroration : © In conclusion, let me 
say that in these brief notes no attempt has been made to 
treat the subject systematically, or as a whole, but rather to 
mention a few points of interest that have cropped up from 
time to time in selecting starters for different purposes ; 
leaving a more adequate treatment to those who are directly 
concerned in the manufacture of this class of switch, to whom 
by right it belongs." 

Would that this paragraph had been the opening rather 
than the closing one. 

Whilst giving credit to Continental and American makers 
for improvements made from time to time in starting 
Switches, the author cites as novel points in Eaglish-made 
switches, features that have been common to the American 
types for many years. 

In compering the various types, viz., the open coil, the 
sand box and the liquid types, the author is neither very 
convincing nor conclusive. To say that “when profferly 
rated, the abeorption type will stand overloads for a short. 
time just as well as the radiation type” is particularly 
inconclusive, and is no more than saying one thing is as good 
as another, when each is specially designed for a particular 
duty. The embedded resistance—that is, the © absorption 
type”—was surely brought out as an improvement on the 
open-coil type. By embedding the resistance wire in sand, 
cement, or enamel, a wire of considerably smaller section may 
be used than would be possible with an air-cooled arrange- 


ment. 


Such wires may, and frequently do, become red-hot with- 
out setting up any fire risks, and would stand overloa 
which would burn out an open- coil resistance. ö 

But this is only one side of the picture. There are other 
aspects of the question. Makers have been working for 
years to discover a cement or enamel that would give high 
insulation resistance, that wonld not peel off or crack with a 
sudden overload, and that would not act injuriously on the 
resistance wire. The great objection to the embedded resist- 
ance is the practical impossibility of repairing it, and until 
an absolutely indestructible one is brought out, the open-coil 
type will be preferred. An objection to the sand-box tv} e 
is the liability of the 1esistance wire to decentralise when 
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the box ів fixed on а machine on which there is considerable 
vibration. In this way the resistance may become earthed 
to the metal case. | й | 

Among the radiation ” types, no mention is made in 
the paper of the cast-iron grid form of resistance, a type of 
resistance which may be run at a red heat without endanger- 
ing it. | | 

The author appears to consider slow starting, limiting the 
current on the first and successive steps to definite amounts 
and the interlocking of a double-pole switch with the starting 
lever, to be unnecessary, but in later portions of his paper he 
supplies the arguments in favour of these precautions. 
Thus in speaking of & particular make of liquid switch, it 
is claimed as a virtue that the current cannot be turned on 
suddenly, and that the initial current in the case of a 
10-H.P. starter does not exceed 5 to 10 amperes. Presum- 
ably a 500-volt motor is here referred to. уз 

In discussing the methods of connecting up switches, the 
author does not appear to be in touch with what is, and has 
been for yeare, very common practice. “ Тһе majority of 
makers," we read, ** arrange their switches for the armature 
to be connected to the last contact of the resistance. The 
main is then joined to the starting lever, and the shunt 
magnet is connected through the ‘no volt’ coil to the first 
contact of resistance. The current is applied simultaneously 
to the magnets and armature, so that as the field builds the 
torque is applied gradually. Moving the switch lever over 
cuts the resistance out of the armature circuit and puts it 
into the field circuit.” So far, во good; but a little later 
we are led to believe that it is something of a novelty that, 
in a recent form of switch, the starting resistance is cut out 
of the shunt circuit, when the switch is in the full “оп” 

ition. 

It is further given as a unique feature of this starter 
that the spring pulls the switch lever to the *full on' 
position, instead of to the off’ position as usual.“ 


To put it very mildly indeed, these features are neither - 


novel nor unique. 


The above description of the starting operation, supplies 


the argument for à slow movement, which the author of the 
paper apparently considers unnecessary. If the motor gets 
its full current on the first step, before the field bas built up, 
it is just a question of whether the operator pushes on the 
starting handle more quickly than the field builds up, which 
determines the maximum current taken by the motor. 
Suppose a man to be inching a printing machine round, he 
will push the switch half over in а seoond, so cutting out 


considerably more than half the resistance before the field 


geta & chance or the armature moves. 


An overload cut-out, which merely short circuits the no- . 


volt release, is of no use under t hese circumstances, as the man 
can hold the switch on. If the overload acts on a separate 
lever, the operator will soon find a means of preventing it 
working, as it would break his circuit each time he tried to 
move his machine. This is only one little instance of many 
that might be cited. What, for example, will happen in 
starting a centrifugal machine, a heavy line of shafting, 
or any machine with considerable inertia, unless either the 
resistance is sufficient to limit therush of current on the 
first few segmenta, or some slow-starting gear provided ? 
But an alternative method is described, viz, * to con- 
nect the armature to the starting lever, and to join both the 
main and the shunt magnet wires to the last, or ‘full on,’ 
contact of the resistance. The field is then excited when the 
main switch is closed, and the motor is started and stopped 


without demagnetising the magnets. When the lever . 


touches the first contact the full torque is iustuntly applied 
to the armature, and this causes undue strains on the 
moving parts. 

This description is а little obscure, and in any case is not 
the usual method of connecting up when the shunt is excited 
by means of the D.P. switch. 

If **full torque suddenly applied" unduly strains the 
moving parts, ig not the remedy to increase the resistance 
and limit the initial current to, say, half the full load current, 
or even less in some cases? But, in a previous paragraph, 
the author considers. that the “full load current for the 
start, ів “quite good enough for any properly constructed 
motor." Then, again, how is the motor started and stopped, 
without demagnetising the field? The D. P. switch referred 
to is provided for the purpose of stopping the motor; when 


the starter will automatically come off, after the shuni 
has discharged through tha armature, not, before. 

A man has no right to stop a motor by means of the 
starter if a D.P. switch is provided for the purpose. 
This is just how the contacts get burnt, and the starter is 
condemned in consequence. . The condition, therefore, de- 
scribed in the succeeding paragraph of the paper, in which the 
starter is off and the D.P. switch “ on,” ought never to 
exist, except just prior to starting up, and here Mr. Bate 
supplies the argument for interlocking the two. 

The D.P. switch ought always to be opened first; and 
here, again, ів а serious defect in the automatic starter 
described at the end of the paper. The рьрег is dis- 
appointing, and the author has not done himself justice nor 
taken full advantage of his opportunity of discussing fully 
the practical considerations involved, not in the manufacture, 
but in the operation of starters. 


INDEPENDENT AIR PUMPS AND cox. 
DENSERS. | 


By W. H. BOOTH. 


THERE are undoubted advantages in independent con- 
densing sets. They can be connected to any one of several 
engines if it should appear of advantage that this should be 
possible. They can be of the best design and proportion for 
their work, and this is a matter of some difficulty where the 
air pump is directly driven off the engine. In moat engines 
the air pump dimensions are fixed once for all, and it may be 
they are too large or too small. Should the engine be 
lightly loaded, the air pump has less air to deal with. The 
air is liable to be cooler also, yet the direct-driven pump 
continues to generate the same volume as when the engine is 
fully loaded. | | 
When an independently-driven air pump is employed, ita 
speed may be regulated exactly to what is necessary. If the 
vacuum falls the pump may be speeded up to improve it. 
If the vacuum is high, the pump may be run slower until 
the vacuum falls slightly. Some engineers are of opinion 
that any vacuum better than 24 or 26 in. of mercury is 


obtained at too great a cost of air pump driving. 


In this power of varying the air pump speed, neverthelesr, 
lies the chief disadvantage of the separate set. Young 
engineers are exceedingly perfunctory in their behaviour to- ` 
wards condensing plant. They look upon ће gfr pump as a 
pump for air, and take good саге to supply plenty of air 
for it to remove. The air pump is certainly intended 
to remove air, but it is only intended to remove a 
certain irreducible minimum, and with surface con- 
densation this minimum should, obviously, be very small 
indeed. As а fact, it. is. usually very large, and 
when an engine is shut down and all valves and cocks abe ut 
it are closed, the vacuum gauge on the condenser falls rapidly 
to zero, whereas it should not fall below 24 in. in the coune 
of an hour. This is a practical possibility. In theory it 
should never disappear, but it is excellent and exce; tional 
practice which can show а 24-in. “ vacuum " after an hours 
stoppage. If anything like this can be shown, the air-pump 
is not being saddied with much unnecessary work, and should 
easily maintain a working vacuum of 26 fo 28 in. If, 
however, the vacuum does not hold up well in the stopped 
engine, it may be bad to run the air-pump fast enough to 
maintain 24 in. Now this is whut many engineers persist 
in doing. They have a vacuum which will not hold up well 
when the engine and air-pump are stopped, but they ke p it 
up to 22 or 26 in. by driving the air-pump at an excessive 
speed, with great waste of power. This is where the 
independent air-pump appears at fault. By its means a 
poor vacuum is made as good as possible by furious running 
of the pump instead of by searching for and stopping leaks in 
injection and exhaust pipes, at glands and cocks, and many 
other weak spots in the chain. When the pump is driven 
off the engine it can never be run beyond its designed speed, 
the vacuum drops in response to an air leakage, and 
cannot be improved except by stopping the air leak. 

The atmospheric exhaust valve is one of the worst 
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offenders in air leakage, and ought to be provided with a more to increased all-round efficiency than to any increase in 
few inches of water seal and a gauge glass to show that the the number of pits. In so brief a 

seal is there. | maximum ontput from one Shaft has increased from onder 
In the production of a vacuum it should be remembered 500 tons per diem to probably over 3, 000 tons per diem. For 
that the fulness of this depends upon the clearance of the instance, one pair of engines, ag 
air pump, so that it is most important that there should be ів called, at the Bolsover colliery 


engine which дов duty of that 
description, and one's sympathies аге really all with the 
48 Conscientious objections to Scrapping such 


and the air Pump should then be run (о give, say, 26 in. exceptions, winding engines are coupled direct to the dram, 
Under 5 circumstances as regard cold water as in the d 


er vacuum may be obtained. The engineer some difficulty in Persuading people to take 
should then endeavour to determine the value of an extra "wi 


inch or two inches of vacuum. He may count the revolu- Presumably there are insta 


tions of the pump engine necessary to give each extra inch, Great Britain, but none are mentioned by Mr. Bardill. 
One inch of vacuum may be calculated as half a pound pres- hat they are wanted ig plai 


Sure on the lew pressure Piston and the additional power nearly all Winding engines 


Assuming this additional percentage of power to save its off and expansion gears have been introdu 
percentage of the tota] steam, this must, be equated with the modern collieries, but, do 


alr pump steam Consumption, and the gain or logs may thus even where they have been tried. 
be found. The Proper condenser temperature may also form Then foll 


8 proper subject of Investigation. Condenser temperatures in the REvIEw of April 17th 
are always found to be lower than the temperature proper to ——« Generally the mi 


7 
t is no use Cooling the exhaust too low, for this May mean command a lot of | 
colder feed-water, and it also points to more condensation of j 


steam in the cylinder, The injection-water requires to be refuse destructors, i.e., not go much 
cut down until the vacuum begins to get worse i i 


n air-pump steam to remove the excess of water. or in circu- present the difficu] 
ating-pump steam in case of surface condensers. If а acute, and I saw at a 
Vacuum of 26 in. is aimed at, it may be kept at that point if wagons of small coal, which had passed through 


gh а j-in. 
things are tight by two expedients. Either the temperature mesh, which the manager told me he could not gel] at 9d. per 
may be kept low, which will render the air pump more ton.“ 

efficient, or the air pump may be run fast enough to draw Probably 5 per cent is a small figure for the proportion of 


out the hotter air if the water be cut down. The value of small coal in the annual output of Great, Britain, but 5 
the air-pump steam, which Corresponds with a 109 difference cent. of the 1900 output, if used as it might be used, would 


Before the coa] gets within range of the winding engine, 
Very po:nt abont a condensing plant is a compromise, and it has been hauled distances va 


THE ELECTRICAL POSSIBILITIES OF A system is popular, chiefly operated by means of a large 

COAL MINE number of small compressed air engines, while in Lancashire, 

i Yorkshire, and the N orth, we find a combination of the two 

Systems, worked by steam, oil, compressed air, or electricity, 

Іт is not often that the «имаде public hears of the and the author thinks that before long electricity will be used 

Birmingham Association of Mechanical Engineers, but it ів almost exclusively for this purpose, although its adoption is 
quite a lively little Association, and the papers presented by not by any means general as yet. | 

its members are occasionally of considerable merit. By far Little 5-в.н.р, motors hauling from the working face to 

the best of recent papers is that on “The Mechanical Engi- the main haula e road are superseding two or three horses, 

neering of Modern Collieries,” read by Mr. W. Bardill, on and doing 50 per cent. more work j 


After reading that paper one feels more than ever that there by a large colliery with its many miles of roads, to remern ber 
is an enormous field still to be opened tothe electrical engineer that the traction problem 18 as complicated as in a lar 
and all his works, Very perfect steam engines—so far asa town, and the energy required is very large. It may be that, 
steam engine can be Lerfect—are found in large collieries, but ав the trolley car has superseded the horse-car and cable-car 


» £0 the electric locomotive will reign sapreme 
| below, and not only below either, for much use will be found 
Assuming that the average reader of the Review for it on the surface railways which often extend for miles 
has but a superficial knowledge of the intricacies of about a colliery, n | 
coal mining, a Paper such as Mr. Bardill’s Widens In the many collieries unfortunate enough to be troubled 
his perspective Vastly; for there it ig borne in on one that with water, the electrical engineer will find a large and 
the getting of coal does not consist merely in letting ideal load. In 8. Staffs., for instance, the 4reas covered by 
a man down a shaft with a Pick to knock off lumps, the Midland Electric Power Co., and by the Mines Drainage 
which he loads into a Cage at intervals. That kind of Commissioners, are largely Coincident, and, althoagh it is 
working hardly squares with outputs of 2,000 to 2,000 tong difficult to obtain sufficient detailed information, we are led 
from one shaft in one working day of 9 to 10 hours, to believe that the Mines Drainage Commissione rs have 
In 1860 the coal raiscd in the United Kingdom amounted actually broken ground with а scheme for un watering 40 
(0 80 million tons, 40 years later, in 1900, the output million tons of coal by means of isolated electrical] y-driven 
reached 225 million tons, and this increase ів due very much pumps supplied with energy from the mains of the NI idland 
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Electric Power Co. It is probable that these pumps will be 

easily moved from place to place as required, and will be 
practically automatic in action. | 

I To give the reader an idea of the extent of these pumping 
operations, a few figures quoted from the paper before us 
will serve. A Birmingham firm of steam pump makers 
10 years ago supplied to a Northumberland colliery a plant 
to force 80,000 gallons per hour to a height of 360 feet. At 
Manton, two sets of engines are at work dealing with a 
permanent “ feeder" of four million gallons per 24 hours, 
At the Clock Face colliery, plant to deal with six million 
gallons per 24 hours is being installed. 

The same firm have installed electrically-driven pumps, 
raising 5,500 gallons per hour against a head of 1,680 feet ; 
12,000 gallons per hour against 500 feet, and 10,000 gallons 
per hour against 1,500 feet. 

There are hundreds of collieries, mostly of the smaller 
kind, where pumping is performed by engines built in the 
18th century, and one cannot but think that persistent 

"energy, backed by intelligence, should in time have its 
reward in the conversion of the most conversative of the 
mine owners to electric pumping, at least, if the mains of a 
supply company are within a reasonab'e distance. 

Just as important as pumping is the question of ventila- 
tion, and here again i8 work for which nothing is more suit- 
able than electricity; no new problems are involved, 
although the actual problem of fan design is still to be 
solved. 

Doubtless, there are many other openings for the motor in 
colliery work, but what has been said should be sufficient to 
remind any who need reminding that the increase in the 
demand for electric power must not be allowed to diminish 
while there remains a colliery proprictor who has not found 


grace. 
| m 


THE MOSELY INDUSTRIAL COMMISSION. 


HaviNG been deeply impressed, as a business man and a 
traveller, with the way in which the United States is bo- 
coming one of the most, important industrial nations of the 
world, Mr. Mosely decided last year to invite the Secretaries 
of the Trades Unions representing the principal industries of 
‘the United Kingdom, to accompany him on a tour of investi- 
gation into the industrial situation across the Atlantic. 
Accordingly, a party of 23 men left England last October 
with Mr. Mosely, some going first to Canada, the others 
directly to New York ; and afterwards, alone or in company, 
under the auspices of the National Civic Federation of New 
York, the delegates studied the conditions of labour and em- 


ployment each in the trade of which he was the more or less. 


accredited agent. Every man was allowed to go to any 
centre he wished, no date being fixed for the return of the 
party. Mr. Mosely states that every facility was afforded by 
American masters and men for their visitors to acquire infor- 
mation, permission being given for private conversation with 
the employés, and, except in one or two instances, all depart- 
ments of the factories being exposed to view. Hospitality 
was somewhat lavish, and perhaps interfered with the work ; 
but, says Mr. Mosely, elliptically and suggestively, “some ” 
of the delegates “ were exceedingly studious and evidently 
bert more on work than pleasure.” Оп the return of the 
party, about the end of last year, each member was requested 
to write a report upon what he had seen and heard, and also 
to answer a list of 41 identical questions. Only one of the 
delegates failed to perform his obvious duty in this particular 
(reasons for his abstention being omitted) ; and accordingly 
the published report of the Commission, now before us, is a 
bulky volume of 280 large pages, containing 22 reports and 
the same number of replies to the set questions, as well as a 
preface by Mr. Mosely himself. On studying the report 
carefully, one cannot but be struck with the fact that at 
least a large proportion of the delegates worked hard in the 
States, thoroughly examining, so far as the time at their 
disposal 2 0 the position of working men in America, 
from the pecuniary, technical, and social aspects, and collect- 
ing impressions as to the mutual relationship existing 


between employers and employed. Several of the writers 


exhibit a distinct tendency to be discursive in their reports, 


which are reproduced verbatim so far as they deal with 
matters properly coming under their purview, and with sub- 
jects upon which they should be qualifi»d to express expert 
opinions; but in а few instances it has seemed difficult to 
keep the writers to the point even when replying to the set 
questions. | 

Nevertheless the document is of deep interest and con- 
siderable value, if only as the average verdict passed by the 
British working man upon his American rival. It is per- 
haps fair to remember that the delegates represent only (or 
mainly) the organised branch of each department of handi- 
craft, and that they are, probably, examples of the most 
progressive, most enlightened English workmen—men who 
should naturally tend to ascribe to the employer as many of 
the causes as possible of those which in their opinion, or in 
that of others, are making for any decreasing prosperity in 
British industry. There was also a temptation in the States 
for the delegates to receive, and preferentially to accept, 
invitations to inspect the largest, most modern, and best 
equipped workshops of America ; it being left rather to the 
diligence and honour of each individual delegate to search 
out the smaller and older places, so as to guard himself 
against receiving an unfairly optimistic view. On the 
whole, however, there should not be, and does not appear to 
be, any particular bias evident in the reports; but to what- 
ever extent it existe, it must naturally be in favour of the 
British workman as a workman, probably in favour of the 
American employer, and of the American workman as a 
citizen, possibly against the American workman as а work- 
man, and inevitably against the British employer. 

Coming now to the snbstance of the volume before us, 


and combining together the gist of the report& and the 


answers to the questions, we find that the matters dealt 
with concern (a) the early training of the worker; (b) 
the relations between employers and employed; (c) the 
general condition of workers outside the factory; and (4) 
general questions about the merits of the American Civic 
Federation. Most of the delegates are agreed that the 
American lad receives a better «ducation than the English 
boy ; but they vary in their opiniona as to whether it is the 
elementary or the secondary or the technical education which 
surpasses ours. All remark that the value of education is 
more realised by adults there than here. With the exception of 
Mr. Deller (Plasterers), who “ does not think so,” and Mr. 
Cummings (Boiler Makers and Iron Shipbuilders), who finds 
that the American workman “issober during working hours, 
yet is ag much inclined to a sprce as the ordinary Britisher," 
all the delegates aver that the American is much more sober. 
Mr. Mosely himeelf says that the true born American is 
“infinitely more sober.” ' Mr. Deller again says that 
* gambling is general," and Mr. Cummings that “gambling 
and pleasure.seeking appear to be characteristic of the 
American's life" ; but all the otber writers say that betting 
upon horse-racing, &с., is much less common, or even 
practically unknown among the workmen of the States. 
Mr. Mosely holds that the American is more energetic than 
the Briton ; but the general view of the delegates appears to 
be that he does not work any harder, though some say he 
worries more (? interests himself more) over his work, He 
produces more in a day, oceasionally because of longer hours, 
which are now frequently being shortened in the States ; but 
generally because hand labour has given way to machinery 
wherever possible, and because that machinery is run at a 
higher speed than obtains with us. Thus, in many trades 
the American workman becomes a mere machine minder, or 
so narrow a specialist that he can only perform one or two 
single operations in his trade; unlike the Briton, he is oſten 
unable to make a finished article by himself from the raw 
material and a drawing. The American workman takes 
much higher wages than the Englishman—from 20 or 40 per 
cent. more to 100 per cent, more and upwards, measured in 
money. The sheer necessaries of life, such as food, cheap 
clothing, &c., cost practically the same on both sides of the 
Atlantic ; rent, however, is much higher in the States, and 
laxuries, good clothes and the like, are dearer. Nevertheless, 
making allowance for this, the American receives higher wages 
measured in terms of purchasing power, the figures given by 
the delegates varying from 10 per cent. to 60 per cent. 
(rough average, 80 per cent.) more. Mr. Flynn (Tailors) 


strikes a discordant note: he says the wages are 100 per 


cent, more in money, 50 per cent. Jess in value, Mr. Mosely 
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workman of the States is in a position to save more money put of an Ameri 
than the Briton ; but they usually shirk the question whether of an English one ; 
he actually does во, The question was asked whether the the old pattern 
American workman “ wears out" more quickly than the Maddison, and 
Briton. Those of the replies which are explicit are in the Original, as thei 
ratio 10 : 7 that he dces not. Some delegates remarked the of some of the 
absence of old men from the shops, but others pointed out Garrett ag Baying : 
that the universal habit of Clean-shaving makes ап elderly work 


American is healthier than the Englishman, and cogently man. 
argues that if hig working life is thorter, it is because his utilise their 


ager and his men, and the result 
enough money to retire upon. In general the delegates will be beneficial to both.“ It ig Cox alone who holds that, 


admit that а smaller Proportion of old American workmen better work i8 done in American factoriea than here; but he 


become dependent upon publ’c support; and unless the is referring to such places as Vandergrift, and he is careful 
 Fomewhat intimate question Whether they are maintained in бо insist that the reacon lies in the inferiority of our plant, 
old age by friends and relatives can be answered by an not in that of our workmen. Сох entirely disbelieves the 
emphatic affirmative (which it is not in the report) the alleged “ scrapping” of old men in the States ; he has seen 
teven minority delegates would appear to have made a wen of 50, 60, and in one case of 72, at the roll, On the 


other hand, youth is no barrier to promotion, The men who 


port is also far tco full of detail to 
where control of the shops is £o often left to the foreman. be usefully abstracted by itself. He considers the English 


cases employés doing so are rewarded by an increase in Hoe’s. At the 
talary or an early promotion.. In some establishments each to look after the apprentices’ inter 
man is given a number known only to himself and the ае moved from one machine to another, At Hoe's, if a lad 
chief ; he makes hig suggestions in writing, signed only with prefers to stop on an y particular machine, he ig paid $1 per 
his number, and puts them in a special box, which is opened at week above the usual rate for the rest of hi 

intervals. This arrangement prevents the furemen from know- quotes the avers 
ing who offers the Suggestions, and thus avoids any danger of smiths in the S 
the man being snubbed or even sacked (as several delegateseay case of the A. S. E. is 52 years. The 
happens in this country) if the intermediate officers are partly to the unhealthy mode of living, as well as to the pro- 
Jealous or fearful of ворегвеввіоп. The identical system of longed daily strain. The American eats too much, takes less 
numbers ів occasionally employed in the creation of a private outdoor recreation, and enjoys less social home life than the 
record of a man’s past behaviour and Bervices, 80 that a Driton. 


valuable servant may not be dismissed for one single lapse Mr. Mosely's own 


without sufficient cause. Opinions are somewhat fairly means the least useful and interesting feature, Mr. Mosely 
divided as to whether the American workman requires and considers that the average American is more capable of usirg 
receives more or less“ overlookirg," ag to whether he is his brains than the British workman ; but many of the men 
more or less ready to exert himself unusually in times of holding leading positions are either English or Scotch, while 
Special pressure, and ав to whether he does his best, to give Ње true born America 


n is proud of his British descent. 
а fair day's work for a fair day'spay. These last questions Labour-saving machinery is used every where, is encouraged 


appear to have annoyed some of the delegates, who reply by the u: lone, and welcomed by the men. Jt saves tbe 
sharply in а manner Indicating their satisfaction with the workman cnormous manual ion, rai і 

Briton; and this, perhaps unjustly, suggests that the towards a higher standard’ of life, and rather creates work 
American is rather a better servant in these respects, All than reduces the number of hands employed. Mr. Mosely 
agree that the American workman has better opportu- holds that the i i i 


nities for rising in the world and the shop than the to “run the machinery for 
Englishman, i i 


A question whether sanitation, ventilation, and comfort rule has been for generati 


¢ than a certain sum of money. In 

» In the negative by 5, the United States the mployers rather welcome large per- 
i they themselves can make a profit, 

(Engineers) states very emphatically that excepting a few {ог they see that the machines and the men 

shops he mentions by name, the American places were Space in the factory, 

dirtier, more insanitary, more congested, but, better heated in Whether they do much or little. 


Winter and cooled in Summer. Ten delegates ваїй the Cost about the same there and here 
American factories were better equipped, three denied it; port, both on land and water, are undoubtedly better and 


treets are not go clean, bat 
у would like to see some of 
purposes and put to educa- 
either finding no difference, or omitting to answer the tion. In the future this would cause the workman's wages 


to be higher, and would eventually enable him to contribute 
The trades with which we are mainly concerned were something to rates, 


represented by Messrs, Walls (Blast Furnacemen), Maddison 

(Ironfounders), Cox (Iron and Steel Workers), Barnes — —— 
(Engineers), and Cummings 

general views have been included in the foregoing ; but Cardiff, —The Asylum Committee of the T.C. on. April 
certain statements in their special reports are worth attention. зо decided to have the new asylum lit by electricity supplied by 
Walls says that in America, men at the blast furnace are the Corporati istri 


Lot subjected tothe same Lbysical exhaustion ag here, owing offered to supply 125,000 units per annum at 144, 5 
to tke use of la bour. Sa ing а} pliances, There is no casting 10 21,406 5в, but it was cstimated that if the Corporation genera 
in the sard. The skilled labour cf the furnace is mcstly 


summing up of the report is by no 


i... 
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OSCILLATORY ELECTRIC SPARKS. 
By О. J. WATSON. 


"THE annexed photograph is one of spark discharges from a 
20-plate condenser, having 22 ft. of coated surface. The 
discharge was made oscillatory by passing it though } mile 
of insulated wire, made into a coil, with its layers farther 
insulated by many sheets of paraffined paper. The spark 
was about ] in. long, and was focussed by a lantern or 
portrait lens, on to а circular rapid plate of 3 in. diameter, 
which was fixed on the end of an electric motor making 
about 40 turns per second, the plate rotating in ite own 
plane. The measured time of a complete oscillation is зуу 
second, which is approximately the period calculated from 
the constants of the condenser and coil, and the total time 
of discharge never varies much from 2 second. The best 
resulta have been obtained by fixing a piece of magnesium 
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riband on the spark terminals, and it is found that they 
frequently show a slight alternation of the brightness of the 
electrodes with the direction of the oscillation, though not 
so markedly as those given in Righi's recent book. It will 
also be noticed that the space between the electrodes does not 
appear to light up until some time after the discharge passes, 
and naturally the heated vapour remains luminous for a short 
time after the discharge has ceased. The condenser was 
charged by a fine motor-driven Wimshurst, which was kindly 
granted me by the Birmingham Natural History and Philo- 
-Bophical Society for investigations on electric waves. 
Even when using only two jars of about a gallon capacity 
in all, I have obtained distinct pictures of oscillations, and 


also with these fed by a 2-in. induction coil, when the spark 


is much shorter, but in return each discharge may consist of 
several sparks. 


PROF. J. J. THOMSON ON RADIUM. 


PROF. J. J. Тномвон, the discoverer of the corpuscle or 
electron, has entered the field with an explanation of the 
mystery of radium. In an article of the highest interest, in 
Nature, April 30th, he discusses and demolishes some of the 
explanations that have already been offered, and shows that 
the phenomena of radio-activity, as far as they are known, 
all point to the conclusion that the radiant energy is 
derived from changes taking place inside the atom itself. 

Sir William Crookes, as we have already explained 
(ELECTRICAL REVIEW, p. 682), believes that the energy of 


radium is derived from the surrounding air. The radium is 
supposed to have the property of absorbing the energy of the 
high-speed molecules of the air, and thus raising its tempera- 
ture above that of the surrounding air. Prof. J. J. 
Thomson fails to see that even the possession of this 
property would explain the behaviour of radium; for 
imagine," he says, “ a portion of radium placed in a cavity 
in & block of ice; the ice around the radium gets melted ; 
where does the energy for this come from? Ву the 
hypotheais, there is no change in the energy of the air- 


radium system in the cavity, for the energy gained by the 


radium is lost by the air, while heat cannot flow into the 
cavity from the outside, for the melted ice around the cavity 
is hotter than the ice surrounding it.“ 

Another theory, favoured by M. Curie, the discoverer of 
the energy of radium, is that radium has the property of 
absorbing some kiud of Becquerel radiation constantly 
flowing in surrounding space. ‘That some kind of highly 
penetrative radiation is being continually emitted from the 


earth's surface has been recently demonstrated by McClennan 


and Burton (ELEC. REv., p. 746). Experience has shown 
that Becquerel radiation is most readily absorbed by sub- 
stances of high atomic weight, and the high atomic 
weight (225) of radium is in favour of the view that. 
radium would be a powerful absorbent of the radiation. 
Bat many other sabstances, such as gold, platinum, and 
,ead have atomic weights nearly as high as radium, they 
are strong absorbers of Becquerel radiation, and yet none 
of them are strongly radio-active. 

It appears, therefore, that all the theories hitherto put 
forward to show that radium derives its perennial supply of 
energy from external sources, are unsatisfactory. We are 
now driven to seek for the source of energy in changes 
taking place in the atom iteelf. Assuming that the atom 
of radium is made up of pairs of positive and negative 
corpuscles held together by electric attraction, J. J. Thomson 
has calculated that the expenditure of 1 per cent. of this 
energy would be sufficient to supply the flow of energy 
measured by M. Curie. 

It is neoessary, however, to find a determining cause for 
the liberation of this sab-atomic energy, and herein consiste 
the most ingenious part of J. J. Thomson's theory. It is 
the high-speed atoms which become unstable and radiate 
part of their internal energy into space. It is believed by 
physicists that the velocities of the molecules of solids and 
liquids, like those of gases, are continually changing, owing 
to collisions, The mean velocity remains the same at 
constant temperatures, but the velocities of simgle molecules 
are continually: rising above and falling below the mean. 
Thomson assumes that the internal constitution of the atom 
may become unstable when it attains u velocity, say, 100 
times the mean velocity. Under these circumstances the 
atom becomes partialy disintegrated, and throws off the 
positive and negative electrons which are known to be 
emitted by radium. The percentage of the total number of 
atoms which attain this high velocity, and become unstable, 
is always very small, but the number is sufficient to maintain 
the energy emitted by radium for 80,000 years if we assume 
that each atom loses only 1 per cent. of its intrinsic 
energy. 

The known phenomena of radio-activity fit in very well 
with this theory. Becquerel has shown that the radio- 
active element can be separated from uranium by precipita- 
tion, and Rutherford has shown that the active element of 
thorium, which he calls thorium X, can be precipitated by 
ammonia. Now uranium X, and thorium X, gradually lose 
their radio-activity, and the uranium and thorium which have 
lost their radio-activity by precipitation, gradually recover it 
again. What happens, according to Thomson’s theory, is 
obvious, The precipitate carries down all the atoms whose 
speed is so high that they are in the unstable con- 
dition. In course of time these atoms radiate off 
the energy derived from their internal changes and lose 
their radio-activity. The original substances, in the mean- 
time, are acquiring, by the inter-action of their atoms, a 
fresh supply of high-speed atoms in an unstable condition, 
and thus recover their original radio-activity. The steady 
state of radio-activity is reached when the emission of 
energy is equal to that capable of being supplied by the 
number of atoms which attain the critical velocity. 

The demons of Clerk-Maxwell were imagined to show 
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how the temperature of a gas might be raised by merely 
opening the doors for the high-speed molecules. If the 
theory of Prof. J. J. Thomson is correct, we have the high 
velocities themselves acting automatically to pull the trigger 
and liberate amounts of energy sufficient to permanently raise 
the temperature of surrounding bodies. 


\ 
NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. Р. Taompsox & Oo., Electrical Patent 
Agents, 899, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. ' 


8,888, “ Ап improved circuit-breaking fure," H. L Dixox. April 20th. 


8,900. “Improvements in apparatus for the production of galvanic deposits.“ 
E. MULLER. April 90th. (Complete.) 


, 8917. ‘ Luminous electric apparatus for advertising and the like.” B. J. В. 
Mirus, (L. Touchebeuf, Frarce.) April 20th. 


8.950. тшрто ышын in electrica] stop motions for drawing frames.” 


J. Cross and М. M. Lorrvs. April 21st. 
8,964. “Improvements in electiic batteries." S. Yar. April 21st. (Complete.) 
8,971. ‘ Electric curling iron." M. BHEPHERD. April 21st. 


8,975. An improved eleot io sign.” A. M. W. LXRTEIDT. Apiil 2186. 


8,900. “Improvements in apparatus for arranging and displaying telephonic — 
addresse 


в эпа for such like uses.“ А. У. Hunr. April 21st. 


“Improvements in electrically-driven clocks, workmen's time recorders, 
costing machines, and the like." P. MacMAsTER. April 21st. 


9,015. “Improvements in electrical generators for prcducing alternating 
currents of low frequency.” SikeMENs Bros & Co. (Siemens & Halske Aktien- 
Gesellschaft, Germany.) April 21st, (Complete.) = А 


9,029. An improved suspended electric incandescent lamp.” М. Н. GaLs- 
WORTHY and THE Lonpon ELectricaL Fittines Co., LTD. 
(Complete.) : | . | . j 
9,088. “Improvements in contact-makers for electrical recording turn-stiles.” 
A. Manan. April 22nd. | 


9,115. “Improvements in trolleys for electric railway cars on the overhead 
system." W. A. DaockrT. April 22nd. C ompiete ) te applied for under 
Patents Act, 1901, April 22nd, 1902, being date of a; plication in United States. 


9,121. “Improvements in voltaic cells." M.E.Conrap. April 22nd. 


9,196. ‘Improvements in measuring electrical energy." W. E. Evans. 
(Allgemeine Rlektricitits Gesellschaft, Germany.) April £2nd. (Complete.) 


9,181 ‘Improvements in plug and socket connections and switches for 
electrical purposes.“ G. M.SELLICK. April 22nd. 


6,185. "Imprcvements in and (or) connected with electro-motors of the 
induction type." Е. M. LEWIS. April 42nd. 


9,149. “Improvements in or relating to electric trolley protectors.” H. 
BinEBECK. (The Electric and Steam Railway Supply Co., U.S.) April 92nd. 
(Complete.) 

9.150. Ар improved mercury contact maki g and breaking device." G. C. 
Fricker. April 22nd. 


9,178. Improved metal clamp spplicable for the supporting atenfards and 
brackets of overbead electric wires and other purposes," С. NAYLCR and J. 
NAYLOR. April 28rd. 

9,900. ‘Improvements in method of ard apraratus for transformin 
electrical energy." P. C. Hewitt. April 2 d. (Complete.) (Date ai plied 
for under Patents Act, 1901, April 25th, 1909», being date of application in 
United States.) 

9,207. “Improvements in electric traction vehicles." S. Basu. Ар, il 23rd. 
V E % Improvements relating to electric telegraphy.” S. G. Brown. April 


9,249. "Improvements in electric storage batteries.“ E. BaiLEv and T. 
WniTELEY. April 24th. . 


9,251. Improved support for electric glow lamps." G. DAvis. April 24th. 
9,259. “ Improvements in and relating to the ventilation of enclosed dynsmos 
or motors.” I. Номьв and A. DENBY SMITH. April 24th. 


9,964. ''Improvements in electrically heated hand tools or implemer ts.“ R. 
Haynes. April 24th. 


ле "Improvements in dynamo-electric machires.“ J. G. BELL. April 


9,805. ‘Improvements in electric ignition apparatus for internal combustio 
engines." A. J. Postans. April 24th. i 


9,311. Alternating current meter." 


А. M. CLARK. (Hartmann & Braun, 
Germany.) April 24th. i 


. 9,816. “Improvements in or relating to aro lamps." A. BLonpEL. (Date 
applied for under Patente Act, 1901, April 24th, 1902, being date of application 
in Belgium.) April 24th. (Complete) 

9,824. ‘Improvements іп electro-magnets and armatures therefor.” I. Н. 
Parsons. April 24th. 

9,883. “ A new or improved system for automatically controlling the voltage 
of electric generators." W.B. J. A. Jonas. April 24th. 


9,861. “ Ап improved method of converting mechanical energy into electro- 
motive force." R. LEWIS and G. Merex. April 25th. 


9,858. ‘Improvements in and connected with stade helde в for electric 


lamps. G. BIncH. April 25th. (Complete.) 
9,864. Improvements in or connected with insulators for electrical con- 
ductors.” A. Brier. April 25th. : 
9,872. ‘Improvements in insulators applioable to overhead tramway wires.” 
J. A. PENNY. April 25th. (Complete.) i 
9,889. Improvements in receivers for use in wireless signallinz." Н, H. 
Jack. (De Forest Wireless Telegraph Co., United States.) April 25th. 
9,890. “Improved manufacture of accumulator plates or grids." J VON DER 


PoprensurG. April 25th. 


9,408. ‘Improvements in and relating to apparatus for the transmission of 
electrical energy." А. Актом. April 25th. (Complete.) 


9,409. “Improvements in lifeguards for electric cars and other self-propelled 
vehicles." A. HovLE. April 25th. р ` 


9,411. "Improvements in pull-down devices for the tro.ley poles of «lecttic 
cars." J.MawbpsLky. April 26th. 


9420. “Improvements in or relating to electr: lytes for secondary batteries 
or accumulators.” W. PETO and q. W. T. CADETT. April 45th. ; 


9,425. “Improvements in and relating to fuses.” G. M. HATHA VAT and С, F. 
HarHawax. April 25th, (Complete.) 


electric tramways on the slot conduit system." W. A. Heindle. 
V 


Ayril 91st. . 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
Tue KM m High Holborn, W. G. and at Liverpool, price, post free, 94. 
рв). 


23,090. ‘ Improvements in or relating to apparatus for automatica!ly switchin 
electric current on cr off, turning gas or water on or off, and the Uke.“ J. J. 
Stockall. Dated November 14th. і - "E 


28,088, “Improvements in or in connecticn with electrio arc lamps." 
Branson. Dated November l4th. 


98,047. “ Improvements in means for adjusting the conductor in conania о 
November 14th. 


98,114. "Improvements in controllers for electric motors." F. C. Newell. 
(Date applied for under Section 108 of Patents, &c., Act, 1883, April 18th.) 
Dated November 15th. 


23,116. “Improvements in windings for electrical machines.“ B.G.Lamme. 
(Date applied for under Section 103 of Patents, £c., Act, 1888, April 17th.) Dated 
November 15th. | . | i 

28,116. "Improvements relating to the regu'ation and distribution of electric 
currents.” : В. G. Lamme. (Date applied for under Section 108 of Patents, &o., 
Act, 1888, April 17th.) Dated November 16th. ' 

98181. "Improvements inor connected with corduits for electric railways 
and tramways.” G. F. M. Cornwallis-West. Dated November 15th. 

28,158. ‘Improvements in or connected with electrical demand or rebate 
indicators." A. Wrightand Reason Manufacturing Co. Dated November 15th. 


23,166. "Improved devices for use in electric wiring.“ J. A. Robertson. 
Dated November 16th. 


98,214. "Improved manufacture of a material for incandescent electric lamp 
filaments.” Siemens Bror. & Co. (Siemens & Halske, Aktiengesellsobaft.) 


Dated November 16th. 


98,215. "Improvements in electrical aceumolators." V. Cheval and J. Linde- 
man. (Date applied for under 8 otion 108 of Patents, &c. Aot, 1888, April 22nd.) 
Dated November 16th. 

29,295. "Improvements connected with enologed or open electric arc lamps.” 
L. С. H. Mensing. Tated November 16th. 

28,261. ‘‘Automatic swi for switcbin 
pumping purposes.” M. G. e and D 


off an electric motor used for 
e & Gorham. Dated November 


93,991. “Improvements in earth conductors for lightning conductors." 
P.Immich. Dated November 18th. 

98,312. " оролен in insulating gloves for use in electrical or chemical 
operations.“ G. E. Heyl-Dia. Dated November 18th. | 

98,876. ‘Improvements in electric fuse boxes." British -Thomson-Houston 
Co. (T. van Siler.) Dated November 19th. 

£8,277. "Improvements in electric fuse boxes." British Thomson-Houston 
Co. (R. H. Read.) Dated November 19th. 

23,878. Improvements in electric arc lamps." British Thomson-Houston 

. (R. Fleming.) Dated November 19, . 

98,879. “Improve ments in electric current transformers." British Thomson- 

Houston Co. (W. 8. Moody.) Dated November 19th. 


$8,880. ''Improvemente in electric fans.“ British Thomson-Houston Co. 
(J. J. Wood.) Dated November 19th. 
93,898. ‘‘Improvements in the equipment of elrotrically-propelled cars." 


Siemens Bros. & Co. (F. Lydall.) рака November 19th. 

98,899. “Improvements in the equipment of electrically-propelled ars.“ 
Siemens Bros. & Со. (Е. Lydall.) Dated November 19th. 

98,400. "Improvements in the equipment of electrically-propelled cars.” 
Siemens Bros. & Со. (Е. Lydall.) Dated November 19tb. 

23,401. “An improvement in the controllers of electrically-propelled сагв.” 
Siemens Bros. & Со. (Е. Lydall.) Dated November 19th. 

98,4.8. "Improvements in and relating to means for supporting and insu- 
lating the trolley wires of electric tramways on the ‘overhead trolley wire 


system." W. C. Ullmann and A. E. Barber. Dated November 19th. 
. 98,499. “Improved system of electrical Ha Seca for railway and other 
cars." W. P. Thompson. (G. J. Scott, W. 8. Janney and F. le Bar.) Dated 


November 19th. 

$8,450. "Improvements in and relating to electrical resistances.” H. A. 
Mavor and Mavor & Coulson. Dated November 19th. 

28,600. Impre vements in shunts for electrical measuring instruments.” 
A. Eckstein and Е. Panter. Dated November 2186. 

28,087. ‘Improvements in electro-magnetic couplings." О. Imray. (J. H. L. 
Onken.) Dated November 2lst. | 

28,659. "Improvements in hoisters for suspended electric lamps." 
zer. Dated November 21st. , 

28,668. “Improvements in street fender boxes or disconnecting pillar boxes 
for elcctiic traction, electric lighting or electric power purposes." J. A. 
Fletcher and S. Fletcher. Dated November 21st. күз 

99,682. '' А staff or ticket system for controlling traffic on railways dt ring fog 
or otherwise." В. Catchpole. Dated November 22d. | 

28,7. 2. Improvements in electric testing instruments.” British Thomson- 
Houston Co. (T. Е. Mullaney.) Dated November nd. 

78,782. Improvements in magnetisable bodies for use in telegraphones.” 
P. O. Pedersen. Dated November 22nd. d 


28,756. An improvement in mechanical and electrio current." L. Јсверћ. 
Dated November 22nd. f 


О. Graet- 


28,804. “Improvements in electric motor systems." British Thomson- 
Houston Co. (G. O. Baker.) Dated November 28rd. | 
28,8065. Improvements in electric circuit breakers.” British Tromson- 


Houston Co. (C. C. Badeau) Dated November 28rd. 


23,806. “Improvements in чен of electric motor control and pneumatic 
ap; atatus therefor.” British Thom on-Houston Co. (W. B. Potter.) Dated 
ovember 28rd. 


23,888. ‘‘Improvements in or connected with telephone systems." I. H. 
Parsons. (G. W. Green.) Dated November 28rd. 

28,897. Improvements in controlling traffic on single lines of railway and 
apparatus for that purpose." Е. Tyer. Dated November 26th. 

98,915. “A new or improved method and means for securing electric incas- 
descent lamps to service wires.“ W. R. Lambert. Dated November 25th. 


23,934. Improvement in and relating to automatić electric switches and like 
apparatus." G. Charlton and W. E. Barton. Dated November 25th. 


94,011. * Improvements in electrical apparatus including telephone and like 
apparatus." P. M. Justice. (C. C. Barton.) Dated November 2ib. 

21,012 ' Improvements in or relating to compound insulating material for 
electrical purposes." R. W. James. (Mica losulator Co.) Dated November 
25th. 

24,0:7. "Improvements in machines for dividing textile fabrics into required 
widths.” Е. Т. Mumford. Dated November 26th. | _ 

21,052. '* Improvements іп globes or shades for incandescent electric ligh us. 
J. C. Fleming. Dated November 26th. . i 

21,004. “Improvements in resistances for aro lamps and other electrical 
apparatus.” J. L. Davies. Dated November 26th. 

24,095. Improvements in house scrvico terminal boxes.“ 8. W. Baynes. 
Dated November 27th. "M 

24,134. “Improvements relating to electiloil connections,” J. G. Acctes 
F. Н. de Veulle. Dated November th. 


24,175. Improvements in conduits for lay n; eleotrio cables.“ H. N. Brooke. 
Dated November 28th. 
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THE LONDON ELECTRIC TRAMWAYS. 


To-pay the ceremonial opening of the quondam “ experi- 
mental" conduit tramway between Westminster and Tooting 
will constitute the principal event in the eyes of Londoners. 
Thereafter the new tramway service will be at the disposal 
of the public, and we doubt not that the cars will be 
besieged by thousands anxious to celebrate the occasion in 
appropriate fashion, A full description of the newly 


completed section, and an outline of the works contem- 


plated by the Council, will be found elsewhere in this issue. 

By a curious chance, the controversy which has from time 
to time raged round the question whether the trolley or the 
plough should triumph, has been revived with renewed 
intensity by a report of the Highways Committee, which was 
laid before the Council on Tuesday last. The report covers 
the history of the matter from the beginning in 1900, when 
it was stated that the cost of reconstructing the whole 
system of 200 miles of track would probably amount to 
£3,000,000—at the rate of £15,000 per mile. This sum 
allowed for 24 cars per mile, and was exclusive of car-sheds 
and workshops. Assuming an average speed of 8 miles 
per hour, the proportion of cars atated above would give a 
3 minutes’ headway. But when the estimates for the 
Tooting line were taken in hand, it was found that no 
fewer than 6:1 cars per mile were required, involving an 
increased expenditure for both rolling stock and power 
plant, at the rate of £3,880 per mile of track, per 25 cara 
added per mile. 

The tenders received for the reconstruction of the track 
on the Tooting section led to a revised estimate of £17,800 
per mile for this work, including 24 cara per mile, with 
power plant, but after deducting the amount received for 
* old rails, &c.” To this must be added £5,587 per mile 
to allow for 6:1 cars per mile, with power plant, making a 
total of £23,887 per mile. The actual cost was £26,835 
per mile, but from this must be deducted £2,075 per mile 
for car-sheds, and the sum received for “old rails, &c.," 
leaving an excess of less than £1,000” over the estimates, 
which is ascribed to various causes. The report fails to 
mention the sum received for “old rails, &c.," hence the 
somewhat involved calculation given above. 

The main fact is, however, that the actual cost of the 
Tooting section, per se, was £26,835 per mile, inclusive. 
This leads to the deduction that the cost of equipping the 
whole 200 miles of track which is taken as a basis of 
calculation may be, not £3,000,000, but more than 
£5,000,000—a remarkable difference indeed Г 

Taking the difference in cost of track construction 
between the trolley system and the underground conduit 
system to be £7,000 per mile, and assuming that all other 
factors are unchanged, the saving due to using the trolley 
system would be nearly 1} millions sterling. Apart from 


this, the inconvenience caused to residents and occupiers 
i C 
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along the routes of the tramways would be enormously 
diminished, while so much of the existing road work could 
be utilised, and the time saved in the completion of the work 
would be во great, enabling the increased revenue from the 
converted tramways to be availed of much sooner, that the 
saving could safely be put at £2,000,000. 

Perhaps the strongest arguments in favour of the trolley 
system are those set forth by the chief engineer and the 
tramways manager of the L.C.C. Tramways, in a joint 
report on the respective costs and relative merits of the over- 
head and underground systems. We need not recapitulate 
these arguments, as they are, for the most part, those with 
which our readers are well acquainted. We will content 
ourselves with expressing a pious hope that the Council will 
allow itself to be guided by facts, and will sternly put aside 
all such irrelevant considerations as the beauty ( ! ) of the 
streets, the obstruction to fire escapes—of all contentions 
the most absurd—the renewal of the trolley wire, sparking 
at the wheels, &c., which have been put forward by Mr. 
J. A. Baker, chairman of the Committee, in defence of his 
pet acheme. 

If the conduit must be used, let its use be confined to the 
most central parts of the town, and, in the name of common- 
sense, let the trolley system be adopted for all outlying 
lines. We make bnt one exception—the Observatory at 
Greenwich, which stands on a different footing from that at 
Kew, must be protected ; for this purpose the conduit is 
better than the double trolley. 

— ЧИА 


THE article on Municipal Trading, by 
a consulting engineer, which we publish 
in our other columne, presents an 
appalling picture for the ardent advocate of municipal 
“enterprise.” It will be noticed that our contributor, in 
dealing with the question of depreciation, takes a standpoint 
‘with which we cannot agree, namely, he regards repayment 
of borrowed capital as depreciation of plant, although he 
refers to a business being self-supporting. But the striking 
point is this—even with this condition, he finds that all the 
municipal undertakings whose accounts he has examined were 
losing money during the year, some at a frightful rate. 
Where, we should like to know, would they be if a proper 
allowance had to be made, not only for repayment of loans, but 
also for the replacement of obsolete plant? This will 
be necessary, according to our contributor's figures, long 
before the debt is extinguished, and it will then be necessary 
to make heavy calls upon the rates. But it is precisely in 
order to avoid this, that we have consistently urged municipal 


authorities to lay aside a proper amount annually as a depre- 
ciation fund. The mischief of it is, that while these coun- 
cillors make grants to the rates, and reap unmerited applause 
at the hands of the ratepayers, in many cases it will be upon 
others that the obloquy will fall. It is not for the councillors, 


Municipal 
Finance. 


however, that we are concerned, but for the unfortunate | 


ratepayers, who cannot help themselves. 


WE ventured to suggest in our recent 
commentary upon the Marconi Wireless 
Telegraph Co.'s report that the ** payment 
of £16,443 by the Canadian Government can hardly be 
expected to be an annual event.“ Since we uttered that 
mild criticism, all sorts of things have happened in con- 
nection with Marconi telegraphy. It is perfectly true 
that the 7Z'ines, with a great blast, introduced its service of 
trans-Atlantic Marconigrams; it is equally true that 


The Marconi 
Bee Saw. 


. with the Somaliland campaign. 


that service came to a sudden stoppage, and still awaite 
the renewal of some trivial mechanical detail of the appa- 
ratus; it may also be true, as Earl Selborne said the other 
day, that wireless telegraphy utterly failed in connection 
But, on the other hand, it 
is also a fact, that Marconi himself has been welcomed and 
applauded as a great hero by the Italian populace, and the 
great inventor's carriage drawn through the streets in regal 
style by an excitable mob; and, in response to public 
clamourings, he had to appear upon the hotel balcony, again 
and again to make graceful bows to his admirers. Here, 
indeed, we have a mixed reception ; the system criticised for 
its shortcomings, the inventor applauded for his great achieve- 
ments. It is a strange and fickle world, and we have to take 
the sweet and the bitter together. But the unkindest cat of 
all comes from Canada, which has so fondly cherished Mr. 
Marconi and his system, and has so generously rendered 
financial aid. The news is this:—In the Canadian House 
of Commons, on May 8th, Mr. W. S. Fielding, the Dominion 
Minister of Finance, stated (we quote from the Times of 
May 11th) “that the Marconi wireless telegraphy system had 
not been the success hoped for, and the Government did not 
propose to make further contributions towards it." Then 
comes the same old story as was told of the Times Marconi- 
grams, that there is only *a temporary breakdown of a 
mechanical nature.” Well, all things considered, we do not 
think it necessary to alter our opinion “ that the payment 
of £16,443 by the Canadian Government can hardly be 
expected to be an annual event." But, perhaps, the Cana- 
dian Government may be interested in cable shares? This 
has been said of some of us who dare to criticise. 

The report from Rome that the results of certain recent 
experiments are regarded as solving the problem of synto- 


nisation,“ we accept with the utmost reserve, wondering by 
whom they are so regarded. 


THE May issue of the Enyineering 

The Harmonising Magazine contains a useful article from the 

UA Capital. pen of Mr. M. Cokely upon the above subject, 
in which the author lays dowr in simple 

language some of those fundamental truths which are often 
forgotten or misrepresented. He points out that although 
labour ts undoubtedly entitled to a chance of earning a 
living, no one, not even the State, has a right to say to any 
employer that he must give that chance to any particular 
class of labour; for it would be better that the employer 
should be taxed to support those who cannot get a chance to 
earn a living, if such there be, than that he should be 
interfered with in the management of his business. If all 
employers in the past had voluntarily conceded to their men 
all that they had a right to expect, without waiting for an 
organised demand or the expression of public opinion, 
less would be heard of the arbitrary demands of 
organised labour now. But since labour had the right 
to combine for support, unions must be recognised 
and accepted, and the proper course for employers to 
pursue is to combine among themselves. Union among 
enployers is not only desirable for assistance and for 
resistance to the arrogant or unjust demands which any labour 
union may make, but it is also advantageous by teaching the 
employers the strength and responsibility of their position; 
for upon them chiefly resta the commercial and industrial 
welfare of their country. The Employers’ Federation 
was a strong tower during the engineering strike 
of '97. Organised labour is probably still ignorant of 
the, irresistible power behind organised capital, and it 
is desirable that the men shall be taught this in time 
to avoid open conflict. Voluntary arbitration has prowed 
useful, but it is only a temporary expedient ; and sisce 
arbitration practically means compromise, he-whose demasnds 
are most frequent gains most. Moreover, arbitration mesins 
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a final settlement by the intervention of a third party, whose 
entry into the arena is not advantageous ; and it is provoca- 
tive of class distinction, by widening the breach between 
employer and employed, and by encouraging the latter to 
regard his union rather than his employer as his best friend 
— which helps to reduce the individual to a mere oypher. 
The better way of avoiding disputes is by mutual intercourse, 
discussion, and agreement ; and by an improvement in the 
workman's position, allowing him to work shorter hours at 
higher speed, stimulating his ambition, rewarding him and 
protecting him, giving him a pecuniary interest in his 
business, and inaugurating а * committee for the encourage- 
ment of the willing worker." 


THERE are few more prolific sources of 
accident than those from leakages of gas 
mains, whether from the constant habit of 
people to seek for them with a naked light, or in the explosion 
of the accumulated gas by its coming into contact with fire— 


Leakage from Gas 
Mains. 


the introduction of a lighted candle or an electric spark. 


The condition of the gas mains all over the country, and 
especially in towns where they have been underground 
for long periods, is very bad—as anyone can judge who 
approaches an opening in the streets where the earth i8 being 
disturbed in their vicinity, but it is of especial importance to 
the engineers and managers of electric works, whose trencher, 
manholes, inspection boxes and chambers are liable to be 
invaded by the noxious and dangerous vapour. In their 
interest especially, we direct attention to the protective 
clauses in the Acts of Parliament, under which the gas 
companies are liable to heavy penalties if they permit escapes 
of gas after due notice has been given to them. 

Clause 24 of the Gasworks Clauses Act, 1847, provides 
that whenever any gas shall escape from any pipe laid down 
or set up by or belonging to the undertakers, they shall 
immediately after receiving notices thereof in writing, pre- 
vent such gas from escaping, and in case the undertakers 
shall not within 24 hours next after service of such 
notice effectually prevent the gas from escaping, and 
wholly remove the cause of complairt, they shall, for every 


such offence, forfeit th» sum of £5 for each day during 


which the gas shall be suffered to escape after the expiration 
of 24 hours from the service of such notice. This being 
the Jaw of the matter, engineers and managers should imme- 
diately give formal written notice to the gas authority upon 
detecting an escape and кее that it is at once remedied. 

The Electric Lighting Acts are based upon those which 
were previously enacted to govern the supply of gas, so that 
the regulations in the interest of public safety and con- 
venience with respect to electric supply are similar to those 
in the Gas Acts. If a gas company or local authority 
require to carry out works in connection with their under- 
takings, which are likely to endanger or inconvenience in 
any way the electric lighting or tramway works of a com- 
pany, notices should be at once issued requiring proper 
arrangements to be made before commencing such works, so 
that the interests of the company may be protected and 
compensation obtained in case of loss or damage being 
sustained. 

Every one having statutory powers which enable them to 
interfere with the public highwaye—be they Local 
Authorities, the Post Office, Gas, Water, Telephone, or 
Electric Light Ccompanies—are under legal obligations to 
carry out their undertakings in а way that will not injure 
one another, thus under Sec. 15 of the Electric Lighting 
Act, 1882, it is provided that no interference with pipes or 
wires is allowable without “ previously making or securing 
such compensation to the owners of such pipes or wires, and on 
complying with euch conditions as to the mode of making 
such alterations as may before the ccmmencement of such 
alterations be agreed upon between the undertakers and 
owners." Í 


Cases have arisen where serious injury has been done in 
consequénce of proper precautions not having been taken, 
and in the case of explosions of gas, they might probably 
have been prevented if notice had been given to the gas 
authority immediately au escape was detected. 

In the official accounts of electricity supply undertakings, 
the difference between the current generated and that 
accounted for, is rightly considered of some importance, and 
it is of equal interest to study the returns from all the 
gas undertakings giving similar information as to the 
quantity made and sold. If these records of the escape of 
a dangerous explosive were published, it might prompt 
an examination by a Government Inspector into the 
condition of gas mains, which would be very instructive. 

The Acts of Parliament, Provisional Orders, Bye-lawe, 
and regulations which control the works in question are a 
formidable study, but the engineer-managers of electric 
supply works and tramways, are bound to become as familiar 
with them as with the technical duties entrusted to them 
when they combine in themselves both the engineering and 
commercial management of the undertakings. 


ALTHOUGH the supporters of the Trades 
Disputes Bill have failed to make out a 
case for the modification of existing law relating to picketing 
and conspiracy, they have succeeded in securing the appoint- . 
ment of a Commission to inquire into the law relating to 
trades unions and kindred matters affecting master and 
gervant. For our part, we are not surprised that this result 
should have been brought about by a narrow majority. It 
is true that recent decisions in the Courts have seriously 
crippled the powers of the unions, and have shown that for 
nearly 30 years these organisations have been allowed to 
exercise powers which, according to the true construction of 
the Trade Union Acta, were never conferred upon them ; but 
we have yet to learn that the great principles of justice 
which underlay these decisions are condemned by the 
voice of publie opinion. Moreover, a close inspection 
of the facts of the Taff Vale Railway Co. v. The Amal- 
gamated Society of Engineers and the numerous other 
cases which have recently been heard, afford а clear indica- 
tion that however much the officials of the unions may 
desire to observe the law, the members too often take the 
bit between their teeth. It is to be presumed that those 
who desire the appointment of a Commission also demand a 
change in the law. Those of the Labour Party who sup- 
ported the motion for the appointment of the Committee 
are naturally desirous of whittling away by direct legislation 
the effect of cases which have declared certain acts done in 
pursuance of a strike to be illegal. This object was to be 
attained by an Act which declared that picketing for the 
purpose of peaceful persuasion should be legal, and that the 
law of conspiracy should (in effect) be suspended for the 
purposes of trade disputes. It is not to be wondered at that 
Parliament has refused to countenance any such measure. 
We have, however, already expressed the view that there is 
urgent need for a more lucid statement of the law than that 
which is to be gathered from the Statute Book and the law 
reports (see ELECTRICAL Review, March 20th, 1903, 
p. 474). The necessary preliminary to a new Act is an 
inquiry by a Royal Commission. The scope and objects of 
such a Commission were well defined by Mr. Haldane when 
he said :—'* What I should like to see would be the appoint- 
ment of a Royal Commission. It should consist of tbree 
experts, say, two of the most eminent judges in the land, and 
some layman who has a wide experience of trades unions, 
and who takes a fair view of them. This Commission 
should be asked to decide whether the present decisions can 
stand together, and if they cannot stand together, I should 
like the Commission to eay what the principles of law really 
are, The Commissioners might algo deal with the question 
of picketing, providing always in any suggestion made by 
them tbat the liberty of the subject should never be inter- 
fered with by the legislation of a nuisance." _ 


Labour 
Legislation. 
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ELECTRIC DRIVING 
IN MACHINE SHOPS, ENGINEERING AND 
SHIPBUILDING WORKS. 


THE above subject was dealt with in two papers read before 
the Inst. E. E. on 7th inst. 

One, by Mr. A. B. Chatwood, deals with three examples of 
electrical driving in small machine shops, the powers being 
from 20 to 40 H.P. The other, by Mr. A. D. Williamson, is 
a detailed description of the driving arrangements at the 
works of Messrs. Viekers, Sons & Maxim. | 

The author of the first-named paper will scarcely claim 
that his contribution adds much to the sum total of know- 
ledge previously existing on the subject. The impression 


Fic. 1. 


conveyed by a perusal of the paper is, indeed, that it was 
intended criginally for the students’ section, and has some- 
how gone astray. 

For it is surely not, necessary in these daye—at any rate 
it ought not to be—to tell any electrica] engineer who has 
got, beyond the student stage that it might be advantageous 
to replace by an electric motor “а Robey portable made at 
а very early date, and a small single-cylinder horizontal 
with vertical boiler placed in the smithy,” both engines 
being entirely worn ont. It would seem perfectly 
obvious that to replace such decrepit and obsolete engines 
by anything at all would be an advantage from any point of 
view. Ther annual cost of running these engines was £378 
exclusive of interest and depreciation. Of this sum, coal, 
water, oil, and wages account for £311, and repairs, £61. 

The cost of driving by a single 20-н.р. motor was, for 
the isame period, £186, of which the cost of current 
accounted for £164, and interest and depreciation at 10 per 
cent, £18. The annual consumption is 36,804 units, so 
the costs work out at about 1:07d. per unit. The works 


described are all in Bolton, where the cost of energy for 
power purposes is 2:25d. per unit for the first 500 units per 
quarter; l'3ód. per unit for the second 500 units 
per quarter; 1:004. per unit for the further consumption. 
It was found by measurement that the mean load was 
15°44 E. H.P., and the maximum 22:2 k. H. p. Of the former 
the useful load was 2°54 B. H. P., the balance, 12°9 E. H. P., 
being wasted in shafting, belting, loose pulleys, &c. 

А sketch plan of the driving arrangements is given, which 


ahows that the power is transmitted from the motor to 
the tools through a main-shaft, bevel gear, and two or three 
intermediate shafts, as is not uncommon in old sho 

The author then estimates the economy that might be 
secured by sub-dividing the power into 14 motors ranging 
in size from 14 H.P. to 73 H.P., averaging 2'8 H.. 

The cost of current would be reduced from £164 to £44, 
the total cost, including 10 per cent. on the installation, 
being but £91 10s., as against £186 for the single-motor 
arrangement. 

The second case instanced is a shop originally driven by 
а single-cylinder condensing beam engine having a cylinder 
diameter of 25 in. and a 6-ft. stroke. 
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The mean load was 26:6 I. H.P., and the maximum load 
34—40 r.H.P. The mean useful load was 4:6, and the 
power wasted in engine, shafting, &c., 22 I. H.P. The total 
costs are not given, but the annual coal bill was £430, 
which works out to nearly 1:3d. per I. H. p.-hour. 

Assuming 21 B H P. to be the mean load on the shafting, 
the author estimates the cost of energy, if the engine were 
replaced by a single 40-н.р. motor, at £281 for a year of 
3,000 hours, which, with 10 per cent. on the cost of the 
installation, and a small charge for brushes and cleaning, 
brings the total annual cost to £264, against about £600 
for the engine costa. 

Apparently the author's advice was not adopted in this 
case, as he says, As a matter of fact, the drive is being 
divided over four motors—with what object the author fails 
to understand, since the whole of the shafting is to be driven 
and no one of the advantages of electric driving is to be 
secured." 

But what are the advantages of electric driving ? Among 
the nine possible advantages enumerated by the author are: 
“Convenience on occasional overtime; the very partial 
nature of a breakdown, and rapidity of repair ; facility with 
which power measurements may be made.” These three 
advantages are, to some extent, secured by the partial sub- 
division of the power. Again, each shaft driven separately 
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by a motor, carries only its own load, and does not transmit 
power to the other shafts so driven. It is possible, there- 
fore, that in this way shafts which previously were over- 
worked and strained are now working under better conditions 
and absorbing less power. 

It is not at all certain, therefore, that the four motors 
would, as the author estimates, consume more energy than 
one larger motor. 

By sub-dividing the power over 18 motors ranging from 
1j to 6 H.P., giving the advantages of speed control, it ia 
estimated that the annual cost for energy would be only about 
£95, as against £231 with the single-motor arrangement, and 
the total costs £191 instead of £264. 

The third example given relates to a new works which it 
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is proposed to drive electrically, but, only in a half-hearted 
sort of way. 

The work carried on is brass-finishing, and the tools are 
used very intermittently, so that the useful energy forms 
only a small portion of the total amount metered. 
From observations made, it was estimated that out of 174 
units consumed, only 14 were actually used on the tools. 

By further sub-dividing the power, applying separate 
motors to the planing machines and lathes, and cutting some 
of the shafts, the dead load could be reduced to 1:86 H.P., 
and the annual cost for energy reduced from £56 to £29, 
the total costs being reduced from £68 to £48. 

One interesting point in connection with this installation 
is that it was found on testing a 5-H.P. motor, by a well-known 
maker, that it absorbed 2°65 E.H.P. when running light; 
this was reduced to 2°47 E. H.P. by a re-adjustment of the 
brushes; but there is room for very considerable improve- 
ment upon this figure. 

Generally speaking, the author is of opinion that to drive 


line shafts by separate motors, or to drive a works by one 


motor, is foolish and uneconomical, as gas or oil engines 
would be cheaper and quite as satisfactory, an opinion that 
will not be accepted generally. On a steady load a gas or 
oil engine might prove more economical than a motor, but 
on a variable load a motor will in a large percentage of cases 
have the advantage, besides occupying less space and 
requiring less attention. 

The author gives some horse-power diagrams, which we 
reproduce in fig. 1. From these it will be seen that iu a 12 
ft. x 4 ft. 6 in. planing machine the power taken when cutting 
at the rate of approximately 18 ft. per minute is slightly over 

H.P.; at reversal it is over 4 H.P. ; and when running 

kward at 48 ft. per minute the power is nearly 2 Н.Р, 
The weight on the table was 2:25 tons. The actual mass 
moved, including the table, is not given, and in any case the 
diagrams do not help us very much, as it will be seen 
that a planer half the size, viz., з 10 ft. 6 in. x 2 ft. 6 in. 
cutting and travelling backwards at considerably slower 
speeds than those given for the larger machine, takes a much 
greater power. The nature of the cut, and the weight on 
the table will affect the power, whilst the speed at which the 
mass is started from rest and accelerated has a marked effect 
on the shape of the peak at reversal. We are not told how 
the diagrams were taken, whether by means of a recording 
ammeter, or constructed partly from imagination, based on 
the swing of an ammeter needle. . Curves or diagrams con- 
structed on this method are generally very different from 
what would be obtained from a recording ammeter, with a 
quick paper speed. Neither is the time in seconds marked, 
and it should be borne in mind that the shape of the curve 
is affected very considerably by the length of record per 
second. 

Reference is made to the starting of machines with large 
inertia, such ав grind-stones. A stone 7 ft. in diameter, 
we аге told, absorbs from 24 to 5 НР. So that a 4-H. p. 
motor is large enough to drive it, but the inertia is such 
that it takes a 15-H.P. motor to start it. Probably the 
author means that it takes about three or four times the full 
load torque to start, the stone, which is not quite the same 
thing. A controlled magnetic clutch device is described, 
operated through the starter. The motor is first run up to 
speed, after which any further movement of the starter cuta 
resistance out of the clutch circuit, which thus gradually takes 
up the load. It would appear from the description that the 
speed of the stone can be controlled and varied by this 
means. If во, the problem of а mechanical variable speed- 
gear is solved, Perhaps we misunderstand the sentence 
There is, of course, the advantage also that the stone can 
be driven at the best peripheral speed irrespective of ita 
diameter; but as this advantage is claimed for the clutch, 
it can only mean that it is intended to use it for speed 
control. | 

The author finally evolves curves and formule by means 
of which it is suggested that comparisons may be instituted 
between the costs of steam and electrical driving. 

The cost of steam driving is expressed by the formula 
A+ Bp + Cr, 

Whilst for electric driving the cost is found from a'n + 
вр + C'r', where 

A, B, O are constants expressed in E per annum. 

р is the maximum 1. R. P. in the engines. 


p' is the maximum B. H. p. in the motors. 
r is the mean I. H. p. taken over the year. 
7 » B.H.P. » » 
п is the number of motors. 

A is wages in looking after boilers, engines, shafting and 
belts. 

A’ is wages per motor, looking after motors, shafting and 
belte. 

B is interest, depreciation, repairs, rent. 

B' » » » 

o is coal, oil and stores. 

C' is annual cost of one B. H. . in E. 

o’ is given by 

1 746 T 

„ 1,000 " #40 
representa the efficiency of the cables and motors as a 
fraction of unity. 

z the cost of energy in pence per unit. 

The values of the constants are given for a few cases in 
the curves in figs. 2, 9 and 4. 

In some cases such formulss may be of assistance, but we 
live in а very practical age, and a works owner would be 
very sceptical about any savings estimated on these lines. 

In most cases the engineer who is constantly engaged in 
transforming works from steam to electrical driving knows 
intuitively by inspecting the works whether or not a saving 
can be effected, and is able to show by simple arithmetic 
what the probable saving will be. | 


(To be continued.) 


.X hours of running x r' where e 


PARLIAMENTARY. 


Востн LANCASHIRE TRAMWAYS BILL. 


On Wednesday, May 6th, a Select Committee of the House of 
Lords, presided over by the Earl of Lauderdale, considered the 
Bill of the South Lancashire Tramways Co. The Hon. J. D. 
Fitzgerald, K.C., and Mr. L. Mackassey appeared for the company. 
The Bill was opposed by the Lancashire County Council and the 
Bt Helens Corporation. 

Mr. FrrzGzRALD, in opening the case for the petitioners, said 
that the object of the Bill was to authorise the South Lancashire 
Tramway Co. to construct tramways and for other purposes. The 
company was authorised in 1900 to construct an extensive system 
of tramwaye, which, when connected up with the existing tramways, 
would extend from Liverpool to Bolton, Wigan, Swinton and the 
South Lancashire towns, making a connection with Manchester and 
Salford. The total mileage sanctioned was 100, and 30 miles were 
already being worked, for which parpose the company had con- 
structed a very large electrical generating station. The lines 
actually working commenced at Haydock, and passed north in the 
direction of Wigan, and vid Atherton to Bolton. Ву the Bill now 
before their Lordships, the company sought power to construct a 
few small additional tramways to give additional convenience in 
working the lines already authorised. Four years was the period 
originally fixed for the construction of the tramwayn, but it was 
obvious that such an extensive system could only be proceeded with 
gradually. The company was most anxious, as were the local 


. authorities, that the lines should be constructed аз soon as possible, 


but the company needed an extension of two years for the construc- 
tion of the tramways ard the acquisition of the land. The only 
objection by the kcal authorities was that they did not wish the 
construction of the tramways deferred, but it would be very difficult, 
if not impossible, for the company to carry them out within the 
original time. Another propcsal in the Bill was with regard to 
St. Helens. There the tramways were leased by the Corporation 
to a company, and they intervened between the lines of the South 
Lancashire Co. and the Preston and Liverpool Light Railway. One 
of the objects of the South Lancashire Tramways Co. was to lave 
direct communication between the docks at Liverpool and the 
towns of Sovth Lancashire, over the Liverpool Corporation tram- 
ways, the Prescot and Liverpool line, the St. Helens tram- 
ways and the South Lancashire tramways. In the Act of 1900 
authorising the tramways, there was a clause to the effect that 
no running powers were to be taken over the lines in St. Helens 
without the consent of the Corporation. That might be very well 
when the Corporation were running the tramways themselves, but 
they had leased them, and there was 18 years of the lease still to 
run. The 8t. Helens Corporation bad refused to allow the lessors 
to enter into апу arrangements with the company without their 
consent. 

Mr. Ram, who appeared for the St. Helens Corporation, said the 
Committee ought to be told that the lease had been granted to the 
company before 1900, and tbe clause in question was put in as an 

clause. 

Mr. FrrzaEBALD said that was so, but the difficulty of working 
was not then foreseen. They never anticipated that the St. Helens 
Corporation would object to their taking their cars through their 
town. It was in the interests of the travelling public that there 
should be through running, as an exchange of cars at different 
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points meant inconvenience and delay. He asked the Committee 
to have regard to үе interest in that matter by repealing the 
section and not allow the St. Helens Corporation to continue its 
unreasonable and obstructive attitude. All they asked for was 
mutual running powers on such terms as the Board of Trade would 
settle. Another object of the Bill was to obtain power to divide 
the system into stages and charge a 1d. for certain stages, 
instead of making a maximum charge of 1d. a mile. Other pro- 
visions of the Bill were as to waitfng-room accommodation, power 
to supply electricity to authorities under certain circumstances, 
and the repeal of the clause in the Act of 1900, which eompelled 
the company to carry bicycles and perambulators. The latter 
could only be carried in trailer cars to which the Board of Trade 
objected. 

Mr. J. R. SALTEB, the engineer-in-chief to the promoting com- 
pany, gave evidence bearing out counsel’s opening. He said that 


the South Lancashire system was probably the biggest tramway - 


system ever authorised by a single Act. The progress made by 
the company in the short time since they obtained the Act was, he 
considered, phenomenal. He did not know of any local authority 
that had constructed so many miles of line and opened them to 
public traffic in so short a time as had bis company. They were 
very anxious to push on with the construction of the complete 
echeme, but in view of its length it was impossible to have it com- 
pleted within the original time limit. | 

Mr. WALLEB, O. E., also gave evidence in support of the Bill, and 
said that unless they could get running powers through St. Helens 
it would be impossible to have a through service of tramways 


between Liverpool and South Lancashire towns, as was the object. 


of the promoters. The company who worked the tramways in 86. 
Helens did not object to their having running powers, it was the 
Corporation wbo were the objectors. It was all a question of 
reasonable interchange of traffic, and the South Lancashire Tram- 
ways Co. wanted it settled by the Board of Trade. They regarded 
the St. Helens Corporation as using their strong position by trying 
to impose most absurd terms upon the company. 

Mr. LANKESTEB, on behalf of the Lancashire County Council, con- 
tended that they had a right to ask the Committee not to alter any 
of the clauses in the Bill of 1900, unless the County Council was 
agreeable. 

Mr. Saw, on behalf of the Mining Association, asked that the 
12th Section of the Light Railwaye Act should be applied to the 
present Bill, and that instead of it being optional for the company 
to carry goods and minerals, they should be compelled to do so. 

The CHAIMAN intimated that the Mining Association had better 
not press that point. - : 

Mr. Ram then addressed the Committee on bebalf of the St. 
Helens Corporation, and ваій it was necessary that a borough should 
be master in ite own district. The Corporation had not refused to 
meet the company, nor had they asked anything that was unreason- 
able or impracticable. 

The CHAmMAN said the Committee were agreed that the company 
should be given the extension of time asked for in the Bill. They 
also granted the power to fix stages and charge 1d. fares as sought. 
Houghton was to remain as it stood under the Bill of 1900. 
Regarding Wigan's running powers, the Committee could only bind 
the company’s action, and could not control Hindley. With regard 
to St. Helens, they had decided that running powers should be 
given for the period of the lease, restricted to passenger service 
only, on arbitration terms. It was to be understood that passengers’ 
luggage would go as part of the passenger system. 

On the consideration of clauses, Mr. Balfour Browne submitted 
& clause to carry out, the decision of the Committee that the pro- 
moters' compulsory running for the St. Helens tramways should be 
confined to passenger traftic. 

Mr. RAM bardly thought the clause specific enough. 

The CHAIRMAN allowed the clause, and said that what was in 
the minds of the Committee was that while goods should not be 
carried, passengers’ luggage to the extent of 28 lbs. should be 
allowed. 

The clause relating to the fixing of fares was agreed to as follows, 
after prolonged discussion:— That the company must, with the 
agreement of the County Council, fix stages for the regulation of 
fares on the general principle of 14. а mile." А proviso was added 
to the effect that " nothing in the clause should prejudice the right 
of the Corporation of Leigh as reserved to them by the Act of 1900." 


BoMxEBsET AND DISTBIOTr ELECTRICO Power BILL. 


On May 5th and 6tb the Select Committee of the House of Lords, 
presided over by Lord Glenesk, considered the above Bill. Mr. 
Shiress Will, K.C., Mr. Acworth, and Mr. Macassey appeared for 
the promoters The Brietol Corporation, represented by Mr. 
Balfour Browne, K C., Mr. Freeman, K.C., and Mr. H. Gregory, and 
the Bath Corporation represented by Mr. L. Coward, K.C., and Mr. 
Mr. J. A. Binier were the principal opponents. Mr. Ram, K.C, 
represented the West Gloucestershire Water Co., and Mr. Balfour 
Browne, К.С. Mr. Ram, K. C., and Mr. Gregory the Bristol 
Water Co. 

Mr. Surress WILL, K. C., in opening the case for the promoters, said 
it was proposed by the Bill to generate electricity for power purposes 
throughout the whole of the county of Somerset, a portion of the 
county of Wilts, and & small portion of Gloucestershire. It was 
promoted mainly by local people. Amongst them was Mr. P. W. 
Miles, who owned an estate of 3,000 acres of building land near A von- 
mouth Docks; Mr. Manger, of Bath, and Mr. Armstrong, a partner 
in a firm of mechanical engineers at Bristol. Mr. Mason, who was 
connected with the Yorkshire Power Co., and was well acquainted 
with such schemes, was also connected with it, and he thought that 
evidence would show that if sanctioned there would be an abundant 


demand for electric power to satisfy the claims of the capital which 
would be expended. The area of supply included Bristol, Bath, 
Wells, Glastonbury, Radstock, Frome, Shepton Mallet, Street, 
Trowbridge, and other places where there were many industrieq 
carried on. It was proposed to put down two generating stations— 
one at Radstock, and the other at Henham, which was just outside 
Bristol, and the intention was to erect the Henbam station first. 
The opposition to the Bill came mainly from the Corporations of 
Bristol and Bath. The electric lighting was in the hands of the 
Corporation of Bristol, and they also supplied electricity for power 
purposes to a certain extent, but the outlying suburbs remained 
unsupplied. There was one important factor in the case. The 
Avonmouth Docks were being extended at а cost of £2,000,000, and 
at present the only electric power there was supplied by gas 
engine-driven generators. There was, however, no electric 
main carrying & supply down to the docke. He would 
point out that there was a clause in the Bill which stated 
that the company could not supply in the district of any 
authorised undertakers without the consent of such undertakers, 
and, therefore, if the Bristol Corporation were supplying, they could 
refuse to allow the company to come in. If, however, such consent 
was unrcasonably withheld, it was competent for the Board of 
Trade to dispense with tbe veto. The capital proposed was 
£750,000, with the usual borrowing powers, and the pro- 
moters had every confidence in the undertaking being a 
commercial success. In Bath the Corporation supplied elec- 
tricity at a loss, and the sates bad to be resorted to, and 
further expenditure would be necessary if any good was to be dore. 
Bath, of course, was protected by the same clause as Bristol; and 
if the Corporation gave a supply for power purposes within a 
reasonable time and at a reasonable price, the company could not 
get in. The Bath Corporation also objected to the company laying 
mains by reason of the fact that the cellars of the houses ran a 
great way under the streete. In that connection there had been no 
difficulty in dealing with a similar state of things in the City of 
London, and the company offered a clause making the Board of 
Trade arbitrators as to the route to be traversed. The opposition 
of the water companies came from the fear of electrolysis, but tbat 
was & matter which had been fully considered by Parliament, and 
the Board of Trade had declined to insert any special protective 
clauses. 

Mr. Davip CAPPZB, the engineer to the scheme, said he had had 
considerable experience in electrical engineering and in the 
designing and construction of electrical plant. He proceeded to 
give the populations of the chief towns included in the ares, and 
described the various industries carried on in them. In connection 
with the extension of the Avonmouth Docks, the scheme would be 
particularly of great use. Altogether, the district was eminently 
suitable for a power scheme, and at present there was no adequate 
supply for power purposes. With the exception of Bristol, Frome, 
Bath, and Trowbridge, no towns in the district had provisional 
orders for lighting. Wells did have a provisional order for some 
years, but it was revoked by the Board of Trade, as it was not put 
into operation. In Bristol they had two entirely different plants 
for lighting and power. They had the alternating and continuous 
systems; and it was quite incorrect for the Corporation to 
say that, if the company came in, they would be deprived 
of the advantage of using the day load, because, instead of 
using the day load of their lighting plant for power purposes, 
they bad an entirely different plant. The electric lighting 
undertaking was nearly idle during the day, whereas the power 
undertaking was standing on its own basis, and therefore the intro- 
duction of power by the company would not directly affect the 
lighting undertaking of the Corporation. In Bristol the cost of 
generating electricity worked out at 2:3d. per unit, and the Cor- 
poration charged 14d. per unit for power, and made up the deficit 
from the lighting undertaking. The proposed generating station at 
Hanham was at the pit's mouth, во that the coal would be as cheap 
as it was possible to get it. At Radstock they had the River Somer, 
and also abundant railway facilities, and if the Bill were passed there 
was no doubt that they would be able to supply Bristol much 
cheaper than the Corporation. Their buildings would not be put 
up in that extravagant way which was deemed necessary by 
municipalities, their site would be cheaper and their facilities 
better. They intended to equip the station with a capacity of 
20,000 x w., which they considered suitable for the requirements of 
the district for many years. If they got a load factor of 25, the 
cost of generating would not exceed id., and if this expectation were 
realised there would be a revenue ample to pay 8 or 9 per cent. on 
the whole capital. In the case of Bath, at present there was no 
power station in operation, although a continuous current plant was 
being proposed for the central part of the town. For the supply of 
light the current was alternating. 

In cross-examination by Mr. FREEMAN, Witness said he had not 
been connected with & power scheme as engineer before. He did 
not take it that it was the universal rule of Parliament to exclude 
towns of the importance of Bristol when they objected to such 
schemes. He was aware that some large firms in Bristol were being 
supplied with power to some extent by the Corporation because 
they could not get better. His experience was that companies could 
supply cheaper than corporations, and of course they would not 
think of going before the Board of Trade unless they could. 

Mr. JAMES SWINBURNE was also called, ard stated that the area 
scheduled for supply was about 600 square miles, There were 43 
local authorities, and he submitted that the scheme would be a 
benefit to them, inasmuch as they would be able to buy of the com- 
pany cheaper than they could themselves make electricity. 

Evidence of a similar kind was given by Mr. A. Campbell 
Swinton, and a number of local witnesses were called to prove the 
need for < supply of electrical energy for power purposes. 

Mr. Freeman, К.С, addressed the Committee on behalf of the 
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Bristol Corporation, and submitted that Parliament bad always 
excluded large towns from the areas of supply of power companies. 
He acked the Committee to do the same with regard to Bristol, and 
to make the exclusion extend to any new boundaries which might 
be granted to Bristol during the next two years. 

Mr. Alderman Pgrarson, chairman of the Bristol Electric 
Lighting Committee, said the Corporation had never refused 
a power supply to any person where there was any little 
margin of profit. Their charges compared favourably with 
other large municipalities, and were cheaper than most of 
them. The Corporation bad expended over balf a million 
of money in the urdertaking, and if the demand increased 
in the future they would be able to reduce their prices again. It was 
not true that they supplied at a loss, for they had two prices which 
must be averaged. While he was not afraid of the company doing 
them any harm, still they did not want to be brought before the 
Board of Trade as they might be if the Bill were allowed. 

Mr. Lewis Cowanp, in addressing the Committee on behalf of 
the Bath Corporation, contended that the promoters had entirely 
failed to give sufficient reasons why Bath should be included in the 
scheme. They bad not given evidence to prove that the enterprise 
and works of the Corporation were in an unsatisfactory condition, 
or that the rates had to be charged to make up the deficit in trading, 
and that further expenditure would be neceseary if the Corporation 
were to do good business. As a matter of fact, despite early vicissi- 
tudes, the Corporation undertaking seemed now to be entering upon 
an era of prosperity. The Corpcration were not unmindful of their 
obligations in the matter, seeing that they were committed to an 
expenditure equal to one-half of their rateable value. He put it to 
the Committee that the promoters bad entirely failed to establish 
their case. 

Mr. Suiress WILL, К.С, in replying for the promoters, eaid that 
the issue, as far as Bath was concerned, was whether, in case of any 
deficiency in supply, & mebody should not be at hand to step in 
with the authority of the Board of Trade and make good the 
default. There was certainly a very large scope for the ure of 
electrical power in Bristol. Т6 was not correct to say that Parlia- 
ment had always excluded the large towns from these power Bills. 
It seemed to him that Bristol wanted to reject the Bill in order that 
any reasonable conduct on their part, or any lapse of obligation in 
the way of affording a supply, might not be made gocd, and might 
be allowed to pass with impunity. He thought the Bath Corpora- 
tion would find it difficult to keep up their supply at a high level, 
seeing the condition of their works from time to time. Ав to the 
` objections of the water companies, the promoters were not desirous 
of giving any undue preference, and if that was not quite clear in 
the Bill thev were perfectly ready to make it so. Regarding the 
danger from electrolysis, that was altogether illusory, and it necd 
not be apprchended. 

After deliberating in private, the CHAIRMAN said the Committee 
had decided not to exclude Bristol and Bath from the Bill. With 
regard to clauses, Clause 38 provided tbat every local authority of 
any borough or urban district, when they objected to a proposed 
line of route might have an alternative route or deviation, which in 
tbe opinion of the Board of Trade was reasonably practicable, and 
did not involve increased expense. The Committee thought those 
words involved a difficulty, and that the clsuse ought to read, 
" which in the opinion of tbe Beard of Trade is reasonable, then 
such alternative route or deviation shall be adopted." Sub-section 2 
of Clause 42 provided tbat the company should not supply energy 
for lighting purposes except to other authorised undertakers, pro- 
vided that energy supplied to any person for power might be used 
by such person for lighting any premises in any part of which the 
power was utilised. They thought that involved a d'fficulty, for 
power might be taken for turning a lighting machine, and that might 
be used as an excuse for introducing a large lighting works, such as 
to light an hotel, where power was only given to be used for a lift 
or something of that kind. The Committee considered that 
opponents of the Bill ought to be protected from that, and that 
there ought to be some limitation, although they were not prepared 
to say exactly what the limitation should be. The motive power 
should at least be greater than that used for lighting purposes. 
They thought that Clause 54, giving the company power to take 
water from other sources than certain water companies appearing 
before them, should be allowed. Mr. Rim had handed in Clause 52 
in the South Wales Act, for the protection of water companies from 
loss and damage which might occur to their mains and pipes by 


electrolytic or otber causes, and they thought the companies: 


ought to bave that clause Subject to those remarks they found 
the preamble of the Bill proved. 


Hove AND WoRTHING Tramways BILL. 


On Thursday and Friday, May 7th and 8th, and Monday last, Lord 
Newton's Select Committee of the House of Lords considered the 
Tramways Bill of the Worthing Corporation, and the Hove, 
Worthing and District Tramways Bill of the British Electric 
Traction Co. Mr. E. Pollak, K.C., with Mr. E Shortt, appeared for 
tbe Corporation, and Mr. Н. Lloyd. K. C., Mr. Balfour Browne, K. C., 
Mr. Ernest Moon, K.C., and Mr. Hutchinson, K.C., for the 
Traction Co. 

It was decided to take the Bill of the Worthing Corporation 
first; and Mr. POLLAK, in opening the case, after referring to the 
population of the borough, said that the Corporation was the 
electric lighting authority, and by using the current from the 
electric light generating plant for the purpose of tramway traction, 
they would be able to make their undertaking more profitable than 
if it were con ined to the supply of light. There were five tram- 
ways proposed under the Bill, four of which were within the 
boreugh, and the fifth was intended te connect with South 


Lencing. The London and Brighton Railwav Co. hadirecently 
acquired a considerable pieco of land at Laneing for the purpose 
of erecting some new railway worka, and the object of constructing 
the line to that place was to afford an easy means of communication 
with the large working-class district at the other end of the 
borough. The estimated cost of the tramways was" £94,982, 
and they proposed at once to commence the work of con- 
struction iu three cases at an estimated cost of £56,480. 
Under the Bill the Corporation were seeking for powers to carry 
out certain street improvements, and also to run omnibuses and 
motor-cars in connection with the trams, A poll was recently taken 
on the subject, when 2,186 were in favour of the tramways, and only 
800 against, so he thought it was pretty clear that the inhabitants 
wished the Corporation to own the trams and not a foreign com- 
рапу who would only work them for their own benefit. Dealing 
with the opposition of the British Electric Traction Co., the learned 
counsel contended that they had no locus standi except with regard 
to the proposed extension to South Lancing, because in order to 
obtain the consent of the local road authorities for their own 
scheme, they had agreed with the West Sussex County Council 
that they would not take their trams into Worthing unless the 
отоор Corporation failed to proceed with its own tramway 

ill. 

Alderman Piera, of Worthing, in giving evidence in favour of 
the Bill, said that the Corporation had considered the question of 
tramways for the borough since 1901, and they were strongly of 
opinion that they were the proper body to have the control of them. 
On a poll, a large majority of the inhabitants had voted in favour of 
the Corporation proceeding with the present Bill. It was'the in- 
tention of the Corporation to supplemeut the tramway service by & 
system of motor omnibuses in the narrow streets. With regard to 
the British Electric Traction Co.’s scheme, he considered that the 
proper position fora junction between the two systems was at South 
Lancing. 

Cross-examined by Mr. Lrovp, the Witness said the Corpora- 
tion did seriously mean to construct the tramways, and he would 
go as far as to say that he thought it would be in the interests of 
the town that the Traction Co. should have the right to continue 
their tramway into Worthing if the Corporation failed to construct 
theirs in a given time. 

Оа the suggestion of the CHAIRMAN, an adjournment was made 
to tee whether the parties could not come to an agreement, and on 
re-assembling counsel, announced that they had agreed on principle 
to the Worthing Bill, and the Committee would only have to: con- 
sider the clauses. 

Mr. Luoyp, K. C., opened the case of the British Electric Traction 
Co. for the Hove, Worthing and District Tramways Bill. He said that 
by the Bill his clients sought to obtain power to equip electrically 
the existing tramway from Hove to New Shoreham, and to con- 
struct à new line of tramway towards Worthing, and in the event of 
an agreement with Worthing, into the town itself. The result of 
those proposals would be that in place of the existing horse tram- 
way between Hove and Shoreham, there would be а modern, well- 
equipped electrical tramway from Hove right through to Worthing. 
They had the support of all the local authorities eastward from 
Worthing until they got to Portslade, and here the Hove Corpora- 
tion were apparently desirous of constructing tramways in their 
own area, and bad proposed to bring in a Bill for the purpose. A 
meeting of ratepayers had, however, passed a resolution adverse to 
the Bill, and the question therefore arore whether, in view of the 
fact that they had been received with open arms by everybody from 
Worthing to Portslade, the old and antiquated horse tramway 
should be permitted to continue for the additional 14 miles into Hove. 
Among the opponents to the Bill was the London and Brighton 
Railway, who said that the trams would compete with them ; but 
he should ask the Committee to say that it was for the general con- 
venience of the public that electric tramways should run in com- 
petition with railways. They served a different class of traffic. The 
company had agreed to give tbe Brighton and Hove Gas Co. clauses 
to meet possible damage from electrolysis, 

Local evidence having been given in favour of the scheme, Mr. 
STEPHEN SELLON, the engineer, also gave evidence, and said that 
under the Bill there would be an up-to-date modern system of trams 
from Hove and right through to Worthing. The total length of the 
tramways now proposed was about 9 miles. There were no engineer- 
ing difficulties in the way of the scheme. The gauge was the same 
as that of the Brighton tramway system, with which they hoped 
to ultimately connect. The estimated cost of construction was 
£55,335. They were asking for a term of 42 years, after wl ich 
the Hove Corporation might buy up the undertaking on the basis of 
the Tramways Act. 

Mr. Ввосв Morrison, a member of the Hove Corporation, said 
that, provided the Corporation were sufficiently protected, he did 
not think they ought to take up a  dog-in-the-manger " policy, and 
prevent a private company from giving them the tramway communi- 
cation whicb was urgently needed. Personally, if it were possible, he 
» ould like to see the Corporation construct the tramways, but there 
was strong opposition in certain quarters which he was afraid would 
mean the delay of the question for some time. They required 
through communication with Brighton; and although he had 
opposed the Traction Co. wheu it was a question of the 
Corporation constructing the tramways, he would back them up 
if the ratepayers would not allow the Council to proceed with 
their Bill. 

Atter evidence from local residents in favour of the Bill, Mr. 
TALBOT addressed the Committee in opposition to the scheme on 
behalf of the Hove Town Council, who, he said, were of opinion 
that underthe Bill their vested rights would be taken away without 
the slightest cousideration. 

Eventually the preambles ef both Billa were fonnd to have been 
preved, 
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London County Council Tramways —The Select Committee of the 
House of Commons, under the chairmanship of Mr. Hudeon Kearley, 
were on Wednesday, Thursday and Friday last week engaged in the 
consideration of the L.C.C. Tramways and Improvements Bill. Mr. 
M. Fitzmaurice, the engineer, was called and gave details as to the 
cost of the proposed tramways. The estimated total cost was 
£504,000. The Committee then conferred, and the Chairman 
announced that they had decided to sanction Tramways 3 and 4, 
subject to the Hammersmith Broadway being widened. The 
L C.C. to bear two-thirds of the cost of widening, and the Borough 
Council the remaining one-third. 

Wood Green U.D.C. Bill —The Court of Referees have disallowed 


the locus of the North Metropolitan Electric Power Supply Co. to 


appear in opposition to this Bill. 

Manchester Southern Tramways (Lancashire and Cheshire).—The 
Manchester Southern Tramways (Lancashire) Bill and the Man- 
chester Southern Tramways (Cheshire) Bill came before Earl 
Lauderdale’s Select Committee of the House of Lords on May 5th. 
The Bills, which will be amalgamated, incorporate a company to 
construct a number of tramways in the two counties. One tramway 
will be nearly five miles long, running from Sale to Palatine 
Bridge, and other lines run through Eccles, Davybulme, Stretford 
and other places. Mr. Balfour Browne, K C., who appeared for the 
promoters, stated that the promoters were negotiating with the 
opponents of the Bill, and it was hoped that the negotiations would 
lead to an amicable settlement. The real fight was between the pro- 
moters and the British Electric Traction Co., who were promoting 
the North Cheshire Tramways Bill. Mr. Pember, K.C., who repre- 
sented the British Electric Traction Co., said there was & fait pros- 
pect of an agreement resulting from the negotiation and suggested 
that the matter be adjourned. After some discussion, it was 
decided to put the Bill at the end of the list before the Committee. 

Sutton Coldfield Corporation Bill.—Ou May 4th Earl Lauderdale's 
Select Committee of the House of Lords considered this Bill, wbich 
was opposed by the London and North-Western Railway, in so far 
as the tramway portion was concerned. Counsel explained tbat the 
adjoining borough of Erdington obtained the sanction of Parliament 
last year to construct an electric tramway, and there would shortly 
be a continuous tramway from Birmingham to the northern edge of 
the district of Erdington, where the line would come to an un- 
natural stop if this Bill were not passed. There were rumours 
about that if the Corporation did not get power to run the tramway, 
the B.E.T. Co. would seek for powers, but he contended tbat the 
Corporation was the proper authority. The London and North- 
Western Railway Co. asked for clauses for their protection in 
respect to interference with their traffic by crossings, &c., which the 
Corporation were quite willing to give. The company also com- 
plained tbat the proposed tramway would run parallel to their 
Sutton Coldfield branch, which already, they said, afforded adequate 
accommodation for the traffic—a proposition which the Corporation 
denied. The proposed tram line would have a 3 ft. 6 in. gauge, 
and its entire length from the junction with the Erdington tram- 
ways to Watford Gap, would be 5} miles. There was also a short branch 
line running in a loop between Sutton Park and Erdington, but it was 
not proposed to construct that portion immediately. It was the 
view of the Corporation tbat they should be the tramway authority, 
and they asked for seven years in which to construct the lines, 
according as they thought they were needed. At first it was 
intended to make the line a double one, but by arrangement with 
the Warwickshire County Council it had been decided only to make 
a single line for the present, which would reduce the cost of con- 
struction by nearly one half. The promoters had no wish to inter- 
fere with the railway company, and if it would meet their views 
the Corporation would be willing to omit the portion of the tram- 
way from Mere Green to Watford Gap. Mr. W. Clarry, the 
borough surveyor of Sutton Coldfield, gave evidence in support of 
the Bill. He explained that it was the intention of the Corporation 
to extend the electric lighting plant for the purposes of electric 
traction. Cross-examined by Mr. Forbes Lancaster for the London 
and North-Western Railway, the witness said he could not admit 
that the line was more in the nature of a light railway than a tram- 
way. It was true that powers were sought to carry animals, goods, 
and timber; but the line was essentially for passenger traffic. Mr. 
W. C. Hawtayne, consulting electrical engineer, said he had assisted 
in preparing tbe plans for tbe proposed tramway. He estimated 
they would give the Corporation a profit of £2,000 a year. After 
local evidence in favour of the Bill, evidence in opposition was 
given on bebalf of the London and North-Western Railway by Sir 
Frederick Harrison, the general manager. Eventually the Com- 
mittee declared the preamble of the Bill proved, on the under- 
etanding that the tramway shall stop at Mere Green, and that only 
packages of less weight than 28 Ibs. shall be carried by it. 

Jlastings Electric Tramways.—On May 6th and 7th a Select Com- 
mittee of the House of Lords, presided over by Lord Newton, con- 
sidered the Hastings Tramways Bill. Mr. Stephens, K.C, in 
opening the case forthe promoters, said that by the Bill power was 
sought to construct a tramway along the front at Hastings. Prac- 
tically the only opposition came from a body of ratepayers who 
had tormed themselves into a committee to oppose the Bill, on the 
ground, as they alleged, that if the tramways were laid along the 
fror.t it would be disastrous to the town, as doctors would refuse to 
recommend Hastings and 8t. Leonards as health resorts. Mr. B. F. 
Meadows, the town clerk, gave evidence in favour of the Bill, on 
bebalf of the Corporation, which he said was favourable to the 
proposed trams. Evidenee was also given by Councillor Handen 
and Mr. E. Howard (Mayor of Bexhill), the latter saving he 
favoured the Bill in the interesta of the town, for inter-com- 
munication would be effected with Hastings when the Bexhill 
Light Railway was joined on. Mr. Waller, consulting engineer 
to the scheme, explained the details of the proposed extension, 
which he said exhibited no engineering difficulties, He 


knew several towns where tramways ran along the sea 
front, but there had not been any deterioration in the value of 
property. Personally, if it were possible, he would prefer to see 
the conduit system along the proposed route. Mr. Murphy said 
that, on behalf of himself and the other promoters, be would give 
an undertaking not to proceed with the trams along the front until 
they had first completed the lines already authorised. Local 
evidence against the scheme was then given, several witnesses 
being called, who gave it as their decided opinion that it would be 
higbly detrimental to the town if trams were run along the sea- 
front as proposed. After hearing counsel for and against the Bill, 
the Chairman said that the Committee found the preamble of the 
Bill proved, provided that the extension was not proceeded with 
until the lines already authorised had been completed and opened 
for traffic. 

London United Tramways Bill.—This Bill came before a Select 
Committee of the House of Commons on May 5th, presided over by 
Mr. Hudson Kearley. Mr. E. Chartcris, who appeared for the 
promoters, in opening the case, said that under the Bill the London 
United Tramways Co. sought to acquire additional Jand in the 
counties of Middlesex, Surrey and London in order to effect certain 
widenings and alterations of roads, neceesary to carry out powers 
obtained under previous Acts, and to fulfil obligations to various 
local authorities. One of the provisions of the Bill referred to the 
widening of the bridges at Hampton Court and Kingston. By 
its Act of 1901 the company was authorised to run tramways over 
those bridges, and it was provided that in the event of it being 
necessary to widen the bridges, the expense should be borne partly 
by the local authorities and partly by the company. In the present 
Bill it was proposed that if the bridge authorities raised a loan for 
the purpoee, the repayment should be extended over a period of 60 
years instead of 30 years as provided by the Local Government 
Act of 1888 The Local Government Board had taken exception to 
the proposal, but it bad been accepted by the two Councils 
concerned as just, and there was а precedent for the 
extension in the Kew Bridge Act of 1898 There was no 
opposition to the Bill other than that of the Local Government 
Board. After hearing evidence from Mr. Bigwood, M.P., chairman 
of the Light Railways Committee of the Middlesex County Council, 
and Mr. Clifton Robinson, the managing director and engineer to 
the London United Electric Tramway Co., as to the necessity for 
the widening of the bridges, the Committee declared the preamble 
of the Bill proved. 

Scottish Central Electrie Power Bill.—This Bill which, under the 
Scottish Private Legislation Act, was deposited during the Easter 
recess, came before Mr. Jeune, Examiner, on Friday, for proof of 
compliance with Standing Orders. Satisfactory proof was given, 
and the Bill will accordingly go through the usual procedure pro- 
vided by the Act. 

Dumbarton Tramways Bill.—Tbis measure, which is a proposal 
to allow the Electric Supply Corporation, Ltd., to construct and 
maintain tramways in the Burgh of Dumbarton, was before Mr. 
Jeune on Friday, when it was found that Standing Orders had not 
been complied with, and the matter will have to go before the 
Standing Orders Committee. 

Electric Lighting Provisional Order (No. 1) Bill.—'This Bill, which 
refers to Mitchelson in the county of Cork, came before the Deputy 
Cbairman as an unopposed measure on Thursday last week, and was 
ordered to proceed. 

Electric Lighting Provisional Order (No. 2) Bill.—On Thareday last 
week this Bill was before the Unopposed Committee of the House 
of Commons, and was ordered to go forward for third reading. The 
Bill confirms orders granted by the Board of Trade in respect of 
Brixham, Brumby and Frodingham, Dawlish, Horbury, Hucknell- 
under-Huthwaite, Newton-in-Makerfield, Orrell, Scunthorpe, Sid- 
mouth, and Yeovil. 

Electric Lighting Orders (No. 4) Bill.—This Bill, which confirms 
Provi-ional Orders granted by the Board of Trade, came before Mr. 
Campion for proof of compliance with Standing Orders on Friday 
last, and was ordered to go to second reading. The following 
orders are dealt with: — Borrotostounness.— Orders granted to the 
Provost and magistrates in respect of the Burgb of Borrowstounness 
in the County of Linlithgow. Crmbuslang.—Order granted to the 
County Council of Lanark in respect of the special lighting district 
of Cambuslang in the Parish of Cambuslang. Jrvine.—Grant to the 
Provost and magistrates of the Burgh of Irvine in the the County of 
Ayr. Kilmalcolm.— Order granted to the Kilmalcolm Electric 
Lighting Co., Ltd., in respect of the burgh aud parish of Kilmalcolm 
in the County of Renfrew. Kirkintilloch.— Order granted to the 
Provost and magistrates of the Burgh of Kirkintilloch in the County 
of Dumbarton. 

Electrie Light Provisional Order (No. 3) Bill.—On May 7th tbe 
above Bill came before the Chairman of Ways and Means, and the 
preamble was declared proved. The Bill confirms provisional 
orders granted by the Board of Trade in respect of Auckland 
(rural), Carisbrooke and Northwood, Drayton-in-Hales, Illogen, 
Irgleton, Port Dinorwic, Sevenoaks, South Shields (rural), Stafford 
(rural) and Wilmslow. ; 

Electric Light тд Provisional Orders (No 6) —On May 5th 
Electric Lighting Provisional Orders (No. 6) Bill, which confirms a 
number of provisional orders, came before the Exsminer, and 
Standing Orders were found to have been complied with. The 
orders related to the following districts :—Bexley (East Wickham), 
Bridgewater and District, Bromley Rural District (Kent Electric 
Power Syndicate), Hendon, Huddersfield (Urban District ot Lintb- 
waite); Leatherhead and District (Feltham, Leatherbead and 
District Electricity Co.), Prestwich, Stroud, Whitchurch and 
Pangbourne (Whitepurch and Pangbourne Electric Supply Co). 

Cleveland and Durham County Electric Power Бі. —– Further 
Standing Orders were found to have been complied with in respect 
to this Bill by Mr. Jeune on Friday last. 
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Cheshire Lines Committee Bill.—On May 7th this Bill, authorising 
the Committee to make a new line near Liverpool, was declared 
proved and ordered to go forward. It was announced by Sir 
Chandos Leigh that the powers asked for to run over the Liverpool 
Overhead Electric Railway had been struck out. 

Fife Electric Power Bill,—On 7th inst. the Fife Electric Power 
Bill came before the Select Committee of the House of Lords, pre- 
sided over by Lord Glenesk, when it was stated that opposition 
had been withdrawn, and the Bill will go forward as an unopposed 
measure. The Bill incorporates a company with a capital of 
£600,000, to erect four generating stations to supply the County of 
Fife with electricity for power purposes. 

Airdrie and Coatbridge Tramways Bill.—This Bill came before 
Mr. Jeune, Examiner, on Friday, and Standing Orders were found 
to have been complied with. Further proceedings in connection 
with the Bill will be local. 

Nottinghamshire and Derbyshire Tramways Bill.—This Bill cane 
before a Select Committee of the House of Lords on Monday last, 
presided over by the Earl of Lauderdale. Mr. Balfour Biowne, 
K C., who appeared for the promoters, in Opening the case, said he 
was glad to say that they had come to a satisfactory arrangement 
with their opponenta which would considerably shorten the matter. 
His clients had sacrificed some cf the tramways which they propos-d 
originally to apply for, and, on the other hand, their onponents had 
agreed to their making the line they now sought. The first pro- 
posal was to connect Nottingham with Derbyshire, and to go north 
to Belper, thence to Alfreton, and to connect up with eaisting 
authorised lines at Mansfield. Owi.: g to the threatened oppositio. 
of the Midland Railway Co., they bad given up the idea of going to 
Derby. The present proposal sougbt powers to make а liue from 
Nottingham to Alfreton, from Belper to Alfreton, and on the north 
to Mansfield. In addition to those maia lines they were seeking 
powers to construct certain lines, partly in aud partly outside the 
borough of Nottingham. Taere was now no opposition to any part 
of the scheme. After hearing formal evidence in favour of the 
Bill, the Committee declared the preamble provid.. 
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CORRESPONDENCE. 


Motor-Driven Pumps fur Town Water Supply. 


Seeing in this week's issue of the ELECTRICAL REVIEW 
that а correspondent would be glad to hear of any large 
electric motor-driven pumps installed at waterworks in this 
country for town water supply, I herewith enclose a few 
particalars relating to the same as used by this Corporation, 
which I trust will be of some service to your corre- 
spondent :— 

Motor, one 50 B. H. P.; worm gear, 18 to 1 ratio; pumps, 
18 in. by 12 in. (three-throw) ; capacity, 22 gallons per 
revolution ; speed, 26 revolutions per minute (average) ; 
pressure on gauge fixed on pump barrels 155 ft. head ; 14 ft. 
from suction valve to water; average length of working 
hours, eight to nine hours per day. 

L. Paton Greig. 

Corporation Electricity Works, 

Bury St. Edmund's. 

May 9th, 1903. 


Tests on Extra High-Tension Fuse. 


Ке Messrs, Witting Bros.’ letter in your last week's issue, 
I shall be pleased, subject to the permission of the Metropolitan 
Electric Supply Co., to carry out the test proposed by Mr. 
Eborall. Messrs. Ferranti, Ltd., will take all responsibility 
in connection with the switchboard. 

I would, however, point out that under working con- 
ditions there are two fuses in circuit when two machines are 
put into parallel out of phase, viz., one on each machine. 
This likewise applies to a motor at the end of a long cable 
line, there being one in the motor circuit, and one on the 
feeder. The switchgear, which is being installed at 
Willesden, is on this plan. If the Metropolitan Electric 
Supply Co. will allow it, we shall short-circuit the fuse on 
one machine во ав to make the test more severe. 


Charles C. Garrard. 
Manchester, May 12th, 1908. 


| Football Results. ; 
I noticed the paragraph which appeared in your issue of 
the 8th inst., headed Football, referring to Messrs. 
Glover’s team winning the Broughton Rangers’ Cup, and 
also to their claim as being **the Rugby football champions 
of the Manchester workshops.” This seems to me to be 
somewhat misleading, as Messrs. Glover's team also took 


part in the Swinton workshops competition, but were beaten 
in the preliminary stages, the Chloride Accumulator Works 
team eventually winning the cup for the second year in 
succession. It may interest you to know that the final in 
this competition was played between Irlam’s Soap Works 
and the Chloride team, the latter winning by three points to 
two; but earlier in the competition Irlam’s Soap Works 
had beaten Glover's team by 15 points to five. I certainly 
fail to see that Glover's men have any claim whatever to the 
title of * champions." I may say that I am communicating 
with their secretary, and hope to arrange a match with 


them. 
William Kenyon, 
Secretary, Chloride Club. 


Clifton Junction, May 12th, 1903. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WIE enoma May 13rn 1907. | Week mmpixG May 19тн, 1903. 


Alexandra oe . Value £12 Accra. Te:eg. mat. . Value £70 
Ainsterdam s T . 102 Alexandria. Teleg. cable oM 
Bombay vs eu as cw #8 Amsterdam vs А ee 20 ’ 
Bouto,ne ne zi - 65 Au kiand .. S s 2 150 
б Telcg. instruments. #00 Bangkok  .. as 88 s 2% 
Caicut m 1,233 Bombay «s vá 70 — 8936 
" . Teleg. wire . 180 Buenos Ayres. Teleph. mat... 410 
Ca: e T^ wn... bes Vu „„ R4 Ca.custa  .. НЕ vs . 513 
Colom bo * ee ee oo 108 Cape Town on uL se ee 992 
Copenhagen - 8 sé 57 ‘i Teleg. mat... e 1,476 
i Teleg. wire 42 Colombo  .. M e А | 
Delagea Bay "x m ..  bu8 Copenhagen.. es Gy 
Durban a ea ae . . 1,133 Demerara .. ine € ee MU 
Enst London ec ee ee 190 Durban oe ee ee ee T n 
Gibraltar oe 2s э 22 Зн МА s ©» vus 2.050 
Gothenburg 5 es ad RE с голаса ee T ae си 
Нашбиг ee ee ee ae [I 9 UT 9 4 ee ee oe 
Lytle on xs A ae ВЕ 2 Hawburg. Teleg. mat. .. . 200 
Madras es Pe) i vs 80 Kong Kong .. m we = 18 
Melbourne .. 8 "e 445 Lisbon. Teleph. cable. .. 1,252 
Perth is ks - .. 420 Lytieton .. ee oe .. 14 
Port Elizabeth .. 88 us 58 Madras i. Š T $a 155 
Bhanghai .. - và .. 803 Malta Wc шж Ge si 14 
Singapore .. T .. 290 Melbourne .. nd ‚. B65 
Stockholm. Teleph, cable. 196 North Atlantic. Teles. cable 6,000 
Wellington .. a А ee 425 Орн, Teleph cable .. di it 
С b ee ee ee . 520 a » ee ee oe 

ne Port Elizabeth Кр . MB 
- Teleg. mat. 345 

Port Said bé fs tee La 52 

Shanghai ee oe os ee 81 5 
Sierra Leone ve "T Vos m" 

Bin re АЕ] oe ee ee 1 

SE Teleg. mat. .. . lm 

Svdney А . 9 


Wellington. "T'eleg. mat. . . 1,081 
Yokohama .. i i 
£8,910 


Total 82 Total ee £21,325 


Foreign Goods Transhipped. 


New York. Elec. mat. Value £460 Cape Town. Telph. mat. Value £2,317 
Oporto. Teleph. mat. .. ais 50 


Total .. £2,367 


Fire.—The International Fire Exhibition was opened at 
Earl's Court last week, as recorded in the daily papers. There is 
much in the various exhibita that will interest the electrical 
engineer, and we shall refer again to these in due course. To 
intending visitors we might mention that in the German Court the 
following exhibits are worth inspection:— — 

36. Schwabe & Co.—Electric lighting in emergency, system 
" Giersberg ": fireproof lighting for shops, &c. 7 " 

37. Oscar Schóppe.— Fire alarms, system “ бс} ӧрре.' | 

38 Siemens & Halske.—Fire alarms and telegraphic appliancca. 

In the Queen's Palace the chief electrical exhibits are :— 

£3. Bergmann Electrical Works.—Enclosed motors, 
systems, &c. 

54. Pearson Fire Alarm Co. M" 

55. J. E. Spagnoletti & Co.— Alarm bells and indicators, &c. 

63. P. Hensel & Co.—Thermostatic temperature recorders, 
batteries, &c. | 

72. May-Oatway Fire Appliances, Ltd.—A fire station watch room 
completely equipped. 

76. Lienes Electrical Appliances Co., Ltd.—Fire alarms, &c. 

79. General Electric Co., Ltd.—Telephonic fire brigade alarm 
system; conduits, fittings, &c., for fire prevention. 

80. The Bynchronome Co.—Electric clock control. 

82. The Simplex Steel Conduit Co., Ltd. 

83. James Pitkin & Co.—Recording pyrometer. 

In the Imperial Court :— 

133. Stuart & Moore.—Fire telegraphic apparatus, alarms, tele- 
phones, &c. 

145. Merry weather & Sons, Ltd.— Hatfield electric pump, &c. 


conduit 


Advance in Rubber Prices.—In consequence of the 
continued increase in price of crude rubber and other materials, the 
North British Rubber Co. announces an advance of 10 per cent. on 
all mechanical rubber goods, including packings, belting and hose. 
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Electrical Progress іп Span.— Consul Macdonald, 
in his report on the trade of the Bilbao consular district for the 
year 1902, states that a tendency bas arisen to employ gas 
engines with producer gas, for which the native anthracite coal 
is very suitable; but it is certain, he thinks, that when various 
plans are realised forsupplying Bilbao with electrical power derived 
from waterfalls near Miranda and in Guipuzcoa, industries 
generally will declare in favour of electrical macbinery. The 
Hidro-Electrica Iberica Co. made contracts in 1902 for the supply 
to various firms of electrical energy amounting to 3, 400 E P., and 
the con pany hopes to be in a position to furnish this during the 
present month (May). Applications for the further supply of 
7,810 н.р. were also received. The falls in the Ebro and Leizaran 
Rivers, over which tbe company has acquired rights, are est i- 
mated to supply up to 16,000 R.., an amount which cau be 
consumed in Bilbao. The installation of the transforming plant 
to that extent is being put in band. Contracts for the supply of 
power were made at the following rates :— 


` ud M сутш щт шш 
Price per annum per | 


No. of hours horse-power. 


Horse-power | per day... v" Conditions. 
Currency. | Sterling. 
а = 5 
Pesetas. | £8. d 
150 12 150 |4 7 9 | Houra at supplier’s 
| | | option. 
500 12 200 | 5 16 11 | Hours at consumer's 
i option. 
200* 12 200 5 16 11 Ditto. 
150* 12 150 4 7 9 Hours at suppliers 
| option. 
400 24 250 7 6 2 


* Contracted with same firm. 


An important item of the present importation into Spain consists 
of incandescent electric light bulbs, of which 224,806 appear in the 
import returns for 1902, an increase as compared with 1901, of 
186,777 bulbs. These were all of German origin. The most usual 
numbers are from 5 to 25 candles, The wholesale price, f.o.b., was 
35 fr. (£1 88.) per 100 bulbs, the customs duty payable thereon 
being 20 pesetas (118. 8d.). Native manufacturers of incandescent 
bulbs, of whom there are several, Mr. Macdonald states, do not yet 
produce an article of first-rate quality, but they will probably im- 
prove, as electricity has taken firm hold in Spain. Retail prices for 
native bulbs are from 70 to 75 pesetas (£2 18. to £2 48.) per 100. The 
Germans have also taken a firm hold of the trade in electrical 
appliances, and, owing principally to the resources and enterprise of 
а well-capitalised company in Bilbao, have secured something like а 
monopoly ofalllarge installations. Government statistics issued 
for 1901 show tbat in that year the provinces of Biecay, Guipuzcoa, 
and Old Castile possessed 160 factories and workshops with 293 
generators, developing power to the amount of 13,932 kw. An 
electric tramway nearly 22 miles in length, was opened from Bilbao 
to Durango witb a branch of nine miles from Lemona to Ceanuri. 
Power is derived from two waterfalls pear Durango. The machinery 
and electrical installation were supplied by the Thomson-Houston 
Co. of Paris. The turbines were purchased from the United 
States of America. The rolling stock consists at present of seven 
39-ft. bogie cars, віх cars of 26 ft., and four goods trucks, all built at 
Zaragoza (Spain), the wheels, springs, and other parts being bought 
in the United States. Five more cars have been ordered from 
Zaragoza, and 20 are to be built in Bilbao. 


A Watch for Engineers. — The Scientific Pub- 
lisbing Co, of Manchester, has put on the market what is 
termed " The Mechanical Engineer" non-magnetic keyless lever 
chronograph. It has been specially designed to meet the wants of 
engineers generally. For testing and time-recording purposes, and 
for electrical engineers in charge of electrical machinery, it 
should prove specially useful, as the works are said to be thoroughly 
non-magnetic, of the latest design, full-jewelled and super- 
finished, and are enclosed in a strong steel oxidised case. The 
watch is a real chronograph, and not merely a stop-watch, the 
ordinary time-recording mechanism being entirely independent of 
the chronograph action. We purchased one of these about a week 
ago, and, so far as we can judge in the short time we have used it, 
the advantages claimed seem to be fully justified. 


Edwards Air Pumps. — These well-known pumjs 
are to be fitted to condensing plants for the following electrical 
installations :—Staly bridge, Hove, Pontypridd, Radcliffe, Wallasey, 
York, Barnstaple, Bexley and Gibraltar; also to the following 
stations under repeat orders, viz., Bournemouth, Bristol, Sunderland 
and Newcastle-on-Tyne. 


Meters for Sale.—The Brighton Electricity Department 


is offering 124 Ferranti, 84 Hookham, 22 Aron, and 13 Shallen- 
berger meters for sale. 


A Manchester Directory.— We have received a copy of 
a Directory and Guide to the Manchester Royal Exchange” for 
1903 (price 7s. 6d.). It is the eighth edition of the work, and its 
proprietor and compiler is Mr. Richard Collinson, of 9, Cor- 
poration Street, Mauchester. Its principal usefulness lies in 
the fact that it is a well-arravged directory of, we suppose, 
the major part of the business world of Manchester. The 
exchange has 8,063 members, representing 4,760 firms. The 
telephone numbers are brought out very prominently ; in addition 


to the alphabetical section there is a classified trades section. It is 
quite unnecessary to say anything here respecting the importance 
which Manchester has assumed as an electrical and engineering 
trades’ centre—everyone is familiar with the fact; but it is neces- 
sary for such a district to have a representative directory, which 
this one seems to be. 


Dissolutions and Liquidations.— e Н. M. Salmony 
and Co, Ltd —The winding-up order against this company 
wbich carried on the business of electrical apparatus merchants 
at Charing Cross Road, W.C., was made on March 3rd last 
upon the petition of crelitors. The summary of the state- 
ment of affairs, together with his observations upon the history 
of the company, have now been issued to the creditors and 
shareholders by Mr. G. 8. Barnes, senior official receiver and 
liquidator. The accounts show assets £248 168. 8d. absorbed by the 
claims of the debenture bond holders, which amount ‘fo £1,446 
13s. 4d. In addition to those claims, there are unsecured debts 


. £1,071 1s 7d., fully secured debts £484 188. 7d., the securities being 


valued at the same amount, and a partly secured debt of £487 
15s. 6d., the creditor holding security to the value of £170. The 
deficiency to the creditors is returned at £2,586 133. 9d., and the 
account with the contributories discloses a total deficiency of 
£19,586 13s. 9d., which is accounted for as follows :— 


Excess of capital and liabilities over assets on March 81st, 1900, 


being losses incurred to that date : TT . £8,805 7 5 
Expenses of carrying on business from April Ist, 1900, viz. -— 
Salaries and wages Ex 2 ee .. £2,882 8 1 
Rent, rates and taxes .. ёз 92 es .. 328 15 9 
Miscellaneous trade expenses v б» .. 191 6 9 
Interest on Joans . - es we Vs ae 605 5 6 
— 4,961 16 1 
Bad debts vs xx T РР T T m i 878 16 2 
Depreciation not written off in company's books, viz.:— А 
Fixtures and furniture .. a m $e . 4278 78 
Goodwill .. T $3 з ET 8 . 14,257 0 3 
— 14,535 7 6 
E. Rosenberg’s indebtedness written cff in accordance with agree - : 
ment of June 18th, 1902 .. ak ak xu Sua ve 2.829 8 ] 
Depreciation on stock from April 1st, 1900, to March 8rd, 1908 776 4 0 
£32,766 19 8 
Less :— 
Profit on sale of lease as per books of account . 4520 0 0 
Creditors not expected to rank .. RM $5 331 6 9 
Liabilities extinguished under agreement of January 29th, 1902 :— 
Debentures : ics € . . £4,509) 
Interest on debentures oe .. 433 0 0 
Sundry creditors «x ux . 7,410 18 9 
— — 10,848 18 9 
—————— 18,200 5 6 


— 


. . £19,586 18 9 

According to the observations of the Official Receiver, tbe com- 
pany was registered on March 16th, 1898, to acquire and carry on 
the business formerly owned by Henry Max Salmony and Ernest 
Rosenberg. The nominal capital was £25,000, divided into 5,000 
5 per cent. cumulative preference and 20,000 ordinary shares of £1 
each. The first directors were Henry Max Salmony, Ernest 
Rosenberg, and Hermann Schwabe; but there were several 
changes in the constitution of the board, and at the date of the 
liquidation the directors were Messrs. Wells, Heath, Dott and Bate. 
According to the articles of association the qualification of a director 
was the holding of debentures to the value of £250, or shares in the 
company of the nominal amount of £100. Н. M. Salmony does not 
appear to have qualified. Major MacMahon and J. Lewenz acted 
from March to November, 1898, without qualifying, and then bad 
the necestary qualification вһатев traneferred to them by Ernest 
Rosenberg (one of the vendors) in accordance with а resolution 
me at an extraordinary general meeting of the company held on 

ovember 11th, 1898, authorising any past and present directors of 
tbe company to receive their qualification shares from the vendors 
without liability on their part to account to the compauy. The other 
directors were duly qualified. 1 be remuneration of the directors 
was not fixed by the articles «f association, but they were to receive 
such sums and in such proportions as the company in general 
meeting might frcm time to time determine. No remuneration has 
been voted tothe directors at any of the general meetings, although 
8. 5 of £132 10s. 6d. has been paid in respect of directors' fees. 

n March 28th, 1898, H. M. Balmony and Ernest Rosenberg 
were appointed joint managing directors for five years from 
January lst, 1898, the salary payable to each being £250 per annum. 
The purchase contract is dated March 28th, 1898, and was entered 
into between the vendors, Henry Max Salmony and Ernest Rosen- 
berg, lately carrying on business as H. M. Salmony & Co., and the 
company. It provided for the sale to the company as from 
January lst, 1898, of the vendors’ business, as a going concern, 
together with all goodwill, patente, trade marke, fixtures, plant, 
macbinery, &c., lease of premises at 118 and 120, Charing Cross 
Read, and all book and other debts due to the vendors, subject to 
payment thereout of debts and liabilities of vendors in connection 
with the business. The consideration was fixed at £19,000, payable 
as to £7 in cash, asto £11,993 by the allotment of 11,993 fully paid 
ordinary shares, as to £5,000 by the allotment of 5,00 fully paid 
preference shares, and the balance of £2,000 in cash or debentures, 
at the option of the company. In order to secure the necessary 
working capital the contract provided that the vendors should sub- 
Bcrib^ fur, or procure the subscription by responsible persons on or 
before May lst, 1898, of shares or debentures to the amount of 
£8,000 in the following proportions:— H. M. Salmovy £1,00) and 
Ernest Rosenberg £7,000. It was also agreed that the company 
should defray all expenses incidental to its formatiou. Оа 
March 28th, 1898, a resolution was passed by the board creating 
debentures to the extent of £10,000, snd on the same 
date debentures to the extent of £6,000, were allotted for 
cash to applicants, procured by the vendors (£1,000 by 
H. M. Salmony and £5,000 by Ernest Rosenberg). Subsequently 


Deficiency as per statement of affairs .. 


* 
` 
- 
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the purchase was completed in accordance with the terme of the 
purchase contract, the vendors accepting debentures for £2,000 as 
part consideration, thus increasing the debentures to £8,000. The 
whole of the purchase consideration was paid to Ernest Rosenberg 
in accordance with the written request of H. M. Salmony. The 
total amount of debentures issued by the company, according to its 
"register of debentures, is £7,900, since reduced by repayments to 
£5,900 On July 26th, 1898, both Salmony and Rosenberg resigned 
their positions as managing directors, C. Leven having previously 
been appointed general manager. Rosenberg, however, continued 
to act as director, and received his salary up to January 29th, 1902, 
the date he resigned his directorship. Ata board meeting held on 
Jane 17th, 1899, the directors resolved that the best interesta of the 
company would be served by disposing of the accessories and 
fittings portion of the company’s business. It is understood that 
this resolution was passed ia consequence of the large amount 
of stock of accessories, &., on hand, and the heavy expenses 
which the management of that branch of the business entailed. 
On July 5th, 1899, an agreement was entered into with Rawlings 
Bros, of 82, Gloucester Road, 8.W., for the sale to them of the 
accessories and fittings portion of the business. The consideration 
for the sale was based upon a valuation of the stock, &c., agreed 
upon between the parties, and the company received in respect of 
such sale between £7,030 and £8,000. The company aleo agreed to 
assign to the purchasers the lease of the premises 118 and 120, 
Chari- g Cross Road, and the purchasers agreed to grant the com- 
pany an underlease of the second floor of such premises at a rent 
of £4 per annum for a term of 11j years. The purchasers also 
agreed to pay to the company in the event of the surrender of the 
underlease to them the sum of £100 per annum for each year the 
underlease had to run at the date of such surrender. In October, 
1901, the company disposed of the lease for £410. Two balance- 
sheets were prepared on September 30th, 1899, and September 
30th, 1900, respectively, and showed the following results:— 


September 80th, 1599. Net loss. Es T .. £7,766 2 5 
97 1900. 99 ee ee ae ЖЫ 1,989 8 7 
Total net loss © .. £9,765 11 0 


Notwithstanding that a considerable part of the company's 
business had been речошу disposed of to Rawlings Bros., the 
goodwill was valued in each of the two balance-sheets at the amount 
which had originally been paid for it— vis., £14,257 0s. 3d. Owing 
to tbe unsatisfactory management of the business by Ernest 
Rosenberg, and as a result of negotiations on the part of Stephen 
B. Alcock, secretary to the company, and John E. Preston, also in 
the service of the company, an agreement was entered into on 
January 29th, 1902, between Ernest Rosenberg, Otto Rosenberg, 
Hermann Schwabe, Stephen 8. Alcock. John E. Preston and the 
company, in which after reciting that Ernest Rosenberg had agreed 
to sell to Alcock and Preston the whole of his interest in the com- 

y for £1,500, and that he bad transferred to them the whole of 
Bis sbareholding and £4,500 out of £5,900 debentures held by 
Ernest Rosenberg, Otto Rosenberg and Hermann Schwabe in trust 
for Ernest Rosenberg and that £100 had been paid in part con- 
sideration of the purchase price, it was agreed as follows :— 

1. That Ernest Rosenberg should release the company from all liability in 
respect of a debt of 41,500 due to him by the company as representative of his 
late father, a creditor for money lent. 

2. That Ernest Rosenberg should release the company from all Hability in 
respect of interest on debentures. 

8. That Ernest Rosenberg and Hermann Schwabe should indemnify the 
com y againat all шо in respect of a debt of £8,600 due by the company 
to Nesse. Modera & Co., of Verviers, Belgium. 

4. That Alcock and Preston should pay the balance of the purchase con- 
sideration by five instalments of £250 each and one of £150, the first of such in- 
stalments to be paid on June 20th, 1902, and that upon payment of each 
instalment an equivalent amount of the £1,400 debentures held by Ernest 
Rosenberg should be transferred to Aloock and Preston. 

5. That Alcock and Preston should be вррошеа directors instead of the 
existing board, and that they should also indemnify Ernest Rosenberg, Otto 
Rosenberg and Hermann Schwabe against all claims in respect of scheduled 
debts due by the company. 

6. That the commissions and moneys due to the company in respect of con- 
tracts with Lahmeyer & Co. were to be assigned to Hermann Schwabe. 


The debentures for £4,500 transferred to Alcock and Preston were 
cancelled and the company released from all liability in respect of 
the same. Alcock and Preston constituted-themselves managing 
direetors, and on June 30th, 1902, fixed their remuneration as such 
at £350 each per annum. Further capital which it had been 
expected would be introduced was not forthcoming, owing, it is 
stated, to the previous mismanagement of the company’s business by 
Ernest Rosenberg. The company, therefore, was without working 
capital, and in February, 1902,a sum of £225 was advanced to the 
company by a Mr. Conolly, be receiving as security goods to the 
value of £315. The loan has not been paid off, and it is under- 
stood that Mr. Conolly is gradually disposing of the goods. Goods 
to the extent of £170 were deposited with the Stewart Electrical 
Syndicate against the company’s indebtedness to it, in consequence 
of the syndicate's refusal to execute further orders unless its 
account was to some extent satisfied. The value of the goods at 

nt held by the syndicate is about £100. Оа May 16th, 1902, 
Ernest Rosenberg, Otto Rosenberg and Hermann Schwabe insti- 
tuted proceedings for the appointment of a receiver on their 
behalf in respect of the debentures for £1,400 held by them in trust 
for Ernest Rosenberg, which security they alleged was in jeopardy, 
owing to the action of the company in disposing of its 
assets in the manner before mentioned. On May 23rd, 
1902, an order was made by the Court restraining the com- 
pany from disposing of its assets until the hearing of the motion 
fixed for May 27th, 1902, for the appointment of a receiver. 
On May 26th, 1902, the company issued a writ against Ernest Rosen- 
berg for the recovery of а sum of £2,658 9s. ld., £10 being in 

| of loan made by the company, and £2,648 9s. 1d. alleged to 
be owing by him in respect of moneys overdrawn, which overdraft 


he denied. On June 19th, 1902, it was agreed between the parties 
that all proceedings should be stayed upon the following terms :— 


l. That the debenture for £1,400 be transferred to the Stewart Electrical 
Syndicate in exchange for a debenture for £500 in that syndicate in favour of 
Hermann Schwabe. 

2. "hat all claims of the company against Ernest Rosenberg be released. 

3. That all the share capital of the company (with the exoeption of two 
shares) be transferred to the Stewart Elcctrical Syndicate, the consideration for 
such transfer to be £100 in fully-paid shares in the Stewart Electrical Syndicate, 
to be issued 60 shares to Ernest Rosenberg, 20 shares to Stephen Б, Alcock, and 
90 shares to John E. Preston. 


It is not apparent what consideration the company received for 
releasing Rosenberg from his alleged indebtedness to the company, 
and the question as to whether the company is bound by such agree- 
ment is being considered. On July 10th, 1902, a general meeting 
of the company was held, when the directors and manager of the 
Stewart Electrical Syndicate were appointed directors of the com- 
pany. Since that date the company's business has practically been 
carried on and managed by the Stewart Electrical Syndicate, and 
has resulted, according to the statement of the secretary, in a small 
profit being made. The failure of the company is attributed by the 
secretary to the mismanagement on the part of its former managing 
director, Ernest Rosenberg. The claims of secured creditors, 
£484 188. 7d., appearing in the statement of affairs include a claim 
by creditors in Moscow in respect of commission and warehouse 
charges on goods consigned to Moscow, which the consignees refused 
to accept. In conclusion, Mr. Barnes reports that there does not at 
present appear to be any prospect of funds becoming available for 
the purpose of meeting the claims of the unsecured creditors. 

The first meetings of creditors aud contributories in the S. M. Van 
Hinden Electrical Co., are to be held on May 19th, at Liverpool. 


Bankruptcy Proceedings.—Mr. James Philip Lemmon, 
practical electrical engineer and fitter, who has carried on business 
for some years at Canterbury Street, New Brompton, Chatham, has 
just filed his petition in bankruptcy at the Rochester County 
Court. His affairs, our local correspondent reports, are now in the 
hands of the Official Receiver for the district, Mr. R. T. Tatham. 


Books Received.— Mechanical Refrigeration,” by Hal 
Williams. London: Whittaker & Co. 10s. 6d. 

“Electrical Influence Machines,” by John Gray. London: 
Whittaker & Co. 5s. 

* Electrical Installations,” by Rankin Kennedy. London: The 
Caxton Publishing Co. Price 9s. · 

“The Internal Wiring of Buildings,” by Н. M. Leaf. Westminster: 
Archibald Constable & Co., Ltd. Price 3s. 6d. 

„Cornell University Register, 1902—3." Published by the 
University, at Itbaca, New York. 


* The Elements of Electro-Chemistry treated Experimentally," 
by Dr. R. Lüpke. London: H. Grevel & Co. 7s. 6d. 


Catalogues and Lists.—Messrs. ELLIOTT BROS., of 
Leicester Square and Lewisham, have brought out a new illustrated 
catalogue of alternating current instruments which have been 
designed for use on single-phase and polyphase circuits. The list, 
which is of convenient size and shape, and is very fully illustrated 
both by means of small half-tone blocks and diagrams, contains 
details of both portable and switchboard types of instruments 
made under the Heap patents. The instruments shown include 
ammeters and voltmeters, wattmeters, power factor indicators, and 
one special feature to which attention is drawn is the fact that they 
can be used with perfect safety on high tension circuits, the 
instruments themselves being entirely insulated from the main 
circuit. 

Tbe BririsH 8оноскевт Exvecraic Co., of Clua House, W. C., 
has sent us a binding cover into which ite descriptive pamphlets 
may be inserted as they are published from the prees. Several 

amphlets are already on file therein. No. 203 gives an account 
of the company's work at Lowson's Mills, at Arbroath, where a 
generating plant and lighting and motor installation were put in. 
No. 202 details the Schuckert surfact contact tramway system ; 
and No. 201 is devoted to an account of its continuous current 
generators. 

From the WARREN BALL-BBABING Fixture Co., of 377, Broad - 
way, New York, we have received an illustrated list of the 
Fergusson ball-bearings as applied to electric light fixtures for 
desk and wall brackets, and show-case lighting. The principle is also 
applied to adjustable desk telephones, shaving mirrors, &. 

MESSRS. ARCHIBALD SMITH & STEVENS, of Queen's Road, 
Battersea, have sent us & copy of their very neatly got-up 
brochure, giving some “Notes on Electric Lifts," and some well- 
executed art illustrations of their different styles of electrical lifts 
for passenger and goods service. Tne different methods of control 
and gearing are explained, and among otber useful features we 
note а table showing comparatively the costs of working hydraulis 
and electric lifts now operating in different parts of the country. 
Needless to say, the “ number of trips obtained per penny,” which 
is the basis of comparison, shows a remarkable advantage for 
electrical working, the number of electrical trips being three or 
four times, and more, as great as the hydraulic. 

Several new lists have been issued from the press this month by 
Messrs. MATHER & Pratt, Ітр., relating to their electrical 
machinery manufactures. We have received one which relates to 
their D-type dynamos for small outputs; it will form a companion 
to the firm’s multi-polar list already in the hands of the trade. A 
second pamphlet, somewhat bulkier than the one just referred t», is 
their list of patent gravity and pressure filters; it has been entirely 
re- written, and much new matter added. 
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Trade Announcements.—In consequence of great 
increase in business in Manchester and the neighbourhood, the 
Electrical Co. has removed its offices and showrooms to larger 
реш at Grosvenor Chambers, 33, Blackfriars Street, Man- 

ester. 

On May 15th (to-day) certain important changes take place in 
connection with the house of Witting Bros., Electrical Engineers and 
Contractors, Ltd. Mr. A.C. Eborall, who has had the technical 
management of the business from its commencement, has now joined 
the firm, the style of which is altered to Witting, Eborall & Oo., 


Ltd. It has also become necessary to have more commodious . 


offices, and ruch have been taken at Temple Bar House, E. C. The 
firm’s special feature is the carrying out of complete installations 
in connection with traction, power and lighting. 

Mr. A. H. Sparkes has left Messrs. Braby & Tomlinson, Ltd., 
electric wiring contractors, of 15, Hart Street, Bloomsbury, and 
dating from May 1st, has joined Mr. W. F. Carter, trading as the 
Cross Electric Engineering and Manufacturing Co, at 17, Oroes 
Street, Hatton Garden, Е.О. The Cross Co. are manufacturing main 
and branch distribution boards, main switches, fuseboards and elec- 
trical accessories. І 

The Phonix Dynamo Manufacturing Co. inform us that they 
have appointed as their agent for Birmingham district, Mr. H. W. W. 
Dix, whose headquarters are at 41, Church Street, Birmingham. 

The office of the general manager of the Simplex Steel Conduit 
Co., Ltd., has been removed from 20, Bucklersbury, E. C., to larger 
and more convenient premises at Westinghouse Buildings, Strand, 
W.C. The company's London offices and stores will remain as st 
present, at Mansion House Chambers, 20, Bucklersbury, E.C. 

Mr. James Gray, of 19, Waterloo Street, Glasgow, has ceased to 
represent the Berliner Telephone Manufacturing Co., and the com- 

y has made arrangements with Mesars. William McGeoch & Co., 
td., of 108, Argyle Street, Glasgow, to represent it assole agents 
for Scotland and Ulster for the sale of Berliner manufactures. 
Messrs. McGeoch uow hold a very complete stock of these tele- 
phones and accessories. 


Auction Sale.—On May 26th Messrs. P. Huddleston 
and Co. are to offer for sale by auction a quantity of engineering 
plant on the premises of the Consolidated Telephone Co., at 


Coventry. Some further particulars may be found in our advertise- 
ment pages to-day. 


Superheating.— Further orders for Schmidt or Bolton 
superheaters have recently been booked by Messrs. Easton & Co., 
including plants for Messrs. Johnson & Phillips, Marshall, Sons and 
Co.. Ltd., and the Bury Electricity Works. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The T.C. has had under consideration a report 
by the engineers on the lighting of the burgh by electricity. They 
recommend that the installation would be sufficiently large to 
warrant it having its own engineer and staff, as distinct from the 
gas department, and suggested that a separate Electric Lighting 
Committee should be appointed. The engineers gave approximate 
estimates of the minimum cost at three different rites, allowing for 
distributing mains only in the compulsory area, but keeping feeders’ 
and plant of such a size as to form part of a permanently extended 
scheme afterwards. The costs were £16,950, £17,130 and £16,330 
respectively. They estimated the gross revenue at £1,964 for 18 
arc lamps and 5,000 private lamps, but recommended that the 
system be extended outside the compulsory area from the commence- 
ment. The Council deferred consideration of the question whether 
they should carry out the work themselves or hand it over to a 
company, until they had received all the offers from private com- 
` panies. 


Auckland.—The Durham County Electric Power Co. 
has been granted a prov. order to supply energy t» tho district. 


Birmingham.—The E. L. Committee has recommended 
the following reduced scale of charges:— Lighting: for the first 
300 units per quarter, from 7d. to 6d. per unit; beyond, from 44d. 
to 4d. For power and day load lighting: the first 300 units per 
quarter, За. per unit as against 4d. for the first 100 units; up to 3,000 
units, 2d., and beyond, 14d., against 2d. per unit over 100 units. 
Meter charges have also been reduced to 2s. 6d. per quarter up to 
5 amperes, 3s. up to 25, and 5s. up to 100. 


Bramley.—Owing to the onjections raised by the 
L.G.B., the Board of Guardians has decided to withdraw its 
scheme of electric lighting at the workhouse. 


C€aerphilly.— The T. C., being dissatisfied with the 
refusal of the B. of T. to grant an E.L. order, has decided to ask 


for a copy of the Commissioner s report showing the reason for the 
refusal. 


Cambridge.—The B. of T. has granted to the Cam- 
bridge and District Electric Lighting Co., Ltd., a prov. order 
authorising them to supply electrical energy for public and private 
purposes to the Parishes of Cherry hinton, Coton, Fen Ditton, Girton, 
Grantchester, Great Shelford, Histon, Impington, Trumpington and 
and Chesterton. 


Cauterbury.— During the j ast four years the accounts 
have shown a net profit on ihe electricity undertaking of £1,099. 
Last year, owing to extra expense, there was a deticit ot 251. 


Carlisle.—The T.C. has received from the L.G.B. 
sanction to borrow £24,000 for E.L. extensions, and additional 
plant for tramway purposes. 


Chippenham.—The T.C. has decided to call in an 
expert to advise on the question of electric lighting. 


Clacton-on-Sea,— The L.G.B. has sanctioned the raising 
of a loan of £15,225 for E.L. purposes. 

The Council has decided by seven votes to six, not to apply to the 
B. of T. for the period in which to carry out the order to be 
extended for five years. 


Colne.—At a meeting of the T.C. on May 6th it was 
reported tbat there had been a loss of £1,300 on the electricity 
department during the year. | 


Consett.—It was reported at the meeting of the U. D. C. 
on 7th inst, that-the Darham and Cleveland Electric Power Co. 
were about to erect electricity works in the district. 


Conway.—A private company has approached the T.C. 
respecting the establishment of electric lighting works in the town. 
The surveyor is to make a full report on the subject. 


Croydon.—Owners of property adjoining the Electricity 
Works have given notice of an action in respect to the spray from 
the cooling pond. The Corporation intends to defend the action. 

The E.L. Committee has also decided to oppose the Bill being 
romoted in Parliament by the Crystal Palace and Dalwich Gas 
bo., with a view to obtaining an amendment of the Bill. 


Dawlish.— The U.D.O. has signed a modified agreement 
with Messrs. Crompton & Oo., for the establishment of electric 
light works in the town. Instead of baving the option of purchase 
at stated periods, the U.D.C. will be able to give notice to terminate 
the agreement at any time. 


Derby.—The T.C. has adopted the report of the E.L. 
Committee and agreed to the expenditure of £33,400 fox extensions 
of generating plant and mains, and for tne provision of generating 
machinery for the proposed tramways. 


Dudley.—The output of the E.L. undertaking for the 
year has been 1,301,768 units, an incrcase of 334,387 unite, as 
compared with the previous year. The gross profit on the year's 
working is £4,526, and after deducting £3,319 for financial charges 
there remains a net balance of £1,207. 


Dundee. —Мг. H. Richardson, the city electrical engi- 
neer, has been instructed to obtain estimates for oil filters for the 
boilers. At the last Committee meeting he reported on the exten- 
sion of mains in the central area of the city, and recommended 
tbat the whole of the rubber distributors and iron pipes should be 
taken up and replaced by stoneware conduits with new cable, at a 
cost of £9,843. is was approved, tbe cost to be spread overa 
number of years, as the Finance Committee may direct. Mr. 
Richardeon’s proposals respecting certain mingr alterations to the 
traction switchboard were also approved. 


Gorton.—The U.D.C. has been informed that the Man- 


. chester Corporation is not prepared to take & lease of the Gorton 


prov. order on the terms offered, but the Electricity Committee is 
willing to consider the question of supplying the district with 
electricity in bulk. 


Grantham.— Supply was switched on at the Urban 
Electric Supply Co.’s works for the first time on May 2nd. Elec- 
tricity is at present being supplied free from dusk till 11 p.m. 


Gravesend.—A L.G.B. inquiry into the application of 
the Т.О. for a loan of £12,544 for electric lighting and refuse 
destructor purposes was held last week. The only opposition was 
with regard to the discrepancy between the estimates of work 
already carried out and the actual expenditure, vis., £35,000 ard 
£50,000 respectively. 


Grimsby.—Application has been made by the T.C. for a 
loan of £7,000 for E L. purposes, and extensions to the plant at the 
works. 


Hull.—The L.G.D. has sanctioned the borrowing of 
£24,000 lor electric lighting purpores, ~° 


Kingston. — The extension of street lighting with 
" Gilbert" 6 ft. carbon arc lamps of a similar pattern to those used 
in lighting the Tnames I5bmbankment has just been completed, aud 
the river front, Kingston Hill, and several other parts cf the town 
are now lighted by these lamps, which are run at 1,100 volts (direct 
current), and buru nearly 70 Lours without re-trimming. A novel 
feature of the new installation is the Gilbert patent switch, 
by means of which incandescent lamps are automatically 
switched on and off as required by means of the arc lamp 
circuit. 

Leigh.—The engineer has reported on the necessity for 
extensions in the near future :—“ The total cost of tbe works із 
estimated at £4,058 12s., borrowing powers for which have already 
been obtained. New mains are put down at £93) 7s. 6d. ; surface 
condenser and oil separator, £830; cooling tower, 4780; water 
tube boiler, foundations and steam pipe, 4 1, 150; set of balancers 
and switching apparatus, £170." The report has been referred to 
a Sub-Committee, as was another report on the advisability of 
mak nz а reduction in the prices charged for electricity used for 
lighting purposes. 
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Llanelly.—Satisfactory arrangements have been arrived 
at between the T.C. and the Carmarthenshire Electric Power Co. 
whereby opposition to the company's Bill will be dropped. 


Llangollen.—The U. D. C. is considering “іп camera 
an electric light scheme for the town under the prov. order 
obtained 18 months ago. 


London.—ManznvLEBoNE.—Tlhe Electric Supply Com- 
mittee has had under consideration counsel's opinion as to whether 
the Т.С.С. would be justified in refusing to sanction the borrowing 
of the sum awarded by the umpire for the purchase of the Maryle- 
bone business of the Metropolitan Electric Supply Co., Ltd., and if, 
in the opinion of the counsel, the County Council were so justified, 
what was the best course to pursue. Mr. Asquith advised, in the 
first instance, the writing of a letter to the L. C. C., the terms of 
which be suggested. This was agreed to, and the town clerk was 
instructed accordingly. A motion was adopted that no information 
be given the Press as to the legal opinions, until the County 
Council'à reply bad been received. 


Maesteg.— The D. of T. has granted a prov. order to 
the U.D.C. for electric lighting. 


Maidstone.—The T.C. has applied for a loan of £7,100 
for electric lighting purposes, principally for the extension of mains. 

The accounts of the electricity department for the past year 
show a net profit of £50. 


Mansfield.—The official opening of the electricity 
works has been fixed for June 17th. 


Middlesbrough.—The annual report of the borough 
electrical engineer (Mr. Taylor) states that the gross profits of the 
electricity works were £3,265 193, 2d., an increase of £1,164 16s. 9d. 
on tbe previous year. 

The price of energy for power Баз been fixed at 2d. per unit for 
the first 50 hours per quarter, and 1d. per unit afterwards. 


Newport.—The T.C. intends to apply for sanction to 
raise a loan for proposed extensions of the arc lighting system, and 
for an installation of motors at their Llanarth Street works. 


Oxford.—On the occasion of two dramatic performances 
given at the Town Hall, Oxford, on 5th inst, for charitable 
purposes, the stage lighte, incandescent and aro, were installed by 
Messrs. B. H. Rolte, M.A., and Fred. B. Joseph, the various 
apparatus being kindly lent for the occa: ion by Messrs. Verity, The 
Imperial Lighting Co., and Messrs. Chard & Co. 


Reading.—The local Electric Supply Co. has offered to 
deliver electricity in bulk to the T.C. at a pressure of 400 volts for 


arc lighting, on the principal tramway routes, from dusk to dawn at 


17d. per unit, and from dusk to midnight at 21d. 


Russia,—At the commencement of the present year La | 


Société d'Eclairage Electrique de St. Petersburg was supplying 
current to 376 arc lamps for public lighting, equivalent to 6,450 
10-c.P. lamps, and for private lightiug purposes to an equivalent of 
233,594 10-c.p. lamps. The balance-sheet, as a result of last year's 
operations, shows a profit of £56,335. 


Salisbury.— The Board of Guardians has asked the local 
Electric Light Co. to quote for lighting the Workhouse with elcc- 
tricity for a term of five years. 


Shrewsbury. — At a meeting of the T.C. it was 
announced that the electrical undertaking was progressing better 
than they could have expected. The first year the profits amounted 
to £800, the second £1,200, the third £1,668, and the fourth (last 
year) to £2,298, making a total of £5,996. 


South Shields.—The T.C. has decided to supply elec- 
tricity free for the searchlight of the L'fe Brigade. 

'T'he sum of £590 has been transferred from the net profits of the 
есш undertaking, which amount to about £1,350, to the reserve 
fund. 


Spain.—A scheme is under consideration to use certain 
available water power at Bierra Nevada for the generation of elec- 
trical energy which is to be transmitted to Malaga, a distance of 
140 kilometres The plant will have a capacity of 4,000 H. p. 


Stockton-on-Tees.— The annual report on the electricity 
undertaking shows that the loss is £714 13s. 5d., against £819 
Зв. 10d. in the previous year. The gross profit was £1,865 13s. 2d. 


Sutton Coldfield.—A loss of £2,207 is reported on the 
two years working ofthe electricity undertaking. For penalties 
under contract the Council had received £490, leaving £1,717 to be 
contributed from the rates. 


Swindon.—The following scale of charges for elec- 
tricity for power purpoces has been fixed by the T.C.:—Under 
5.000 units per annum, 24d. per unit; between 5,000 and 10,000 
units 28d.; between 10,000 and 15 000, 23d.; between 15,000 to 
20,000, 21. ; between 20,000 and 25,000, 2d. All applications for 
over 25,000 units are to be considered on their merits, the Council 
reserving the right to charge the full 24d. per unit for current 
taken between one hour after sunset and 8 p.m. in the winter 
months. 


Thirsk and Sowerby.—Arrangements have been made 
with the Northern Counties Electricity Supply Co. to supply energy 
to these places for lighting purposes. 


Torquay.—During the past year the. expenditure on the 
electricity undertaking was £5,507 and the income £5,821, showing 
a profit of £314. | 


Warrington.—The report on the past year's working of 
the electricity undertaking shows а net loss of £495 8s.3d. The 
recent reduction in price lowered the income by £439. The gross 
profit was £2,835. ` 


Whitby.—At the meeting of the U.D.C. on May 6th, 
it was decided to instal in the electricity works two of Babcock and 
Wilcox's mechanical chain-grate stokers, and a fan for induced 
draught, at а cost of £650. 

It was also decided to extend the cables to the Fishburn Park 
Ward, and to have all the public lamps on the cable route elec- 
trically lighted. 


ELEOTRIO TRACTION NOTES. 


Bolton.—In order to obviate the expenditure of £18,000 
on laying a tramway track to Darcy Lever, the T.C. has decided to 
experiment with a motor-bus service. 


Brighton.—4A largely-signed petition has been received 
from the Preston Park ratepayers in favour of better travelling 
facilities. After the tramways were started the 'buses were with- , 
drawn, and now there is no means of communication between 


, Brighton and Preston. The petitioners urged the im ce of 


the Corporation at once starting a service of motor vehicles, pending 
the consideration of a tramway service. The committee decided to 
instruct the engineer to report, with plans and estimates of the cost, 
on а double line of tramway from the present lines to the borough 
boundary. Numerous complaints have been received about the 
delay in the construction of the London Road lines. 


Crewe.—The T.C. on May 6th, by 15 votes to 11, 
approved of a draft prov. order promoted by a Manchester firm of 
electrical engineers for the construction of electric tramways in the 
town. The terms are that the promoters shall pay to the Corpora- 
tion e way len ve of £100 per mile, and take energy from the 
Council. 


Croydon.—The action of the Mayor of Croydon (Sir 
Frederick Edridge) in writing letters to Birmingham in defence of 


. the British Electric Traction Co., copies of which were circulated 


in Birmingbam by the company, has come in for considerable 
criticism, it being contended that the mayor should have kept him- 
self outside the fight going on at Birmingham. In the first letter 
the mayor wrote:—" It is, of course, absurd to say that the 
British Electric Traction Co. have been turned out of Croydon ; 
and, in my opinion at any rate, they are carrying out the terms 
of the lease in a generally satisfactory way." Ia the second letter 
the acting town clerk of Croydon wrote :—'' The mayor requests me 
to state that our tramways are leased to the British Electric 
Traction Co., and the company have in all respects fulfilled the 
requirements of the lease, and have, in his opinion, most fairly 
catered for the general requirements of the public.” The mayor, 
in reply to the criticisms which his action has elicited, said that a 
newspaper was shown him in which it was stated that the British 
Electric Traction Co. had been kicked out of Croydon, and the 
company asked him tostate in writing whether it was so or not. In 
wat he wrote he was excessively careful to make it clear that he 
was only expressing his own personal opinion as to whether they 
had carried out the lease in a proper way. Witk regard to the 
second letter, he was perfectly prepared to take the responsibility 
for it. He thought nothing was said in that letter but what was 
bound to be eaid to a friendly bedy writing to them for 
information. 


Derby.—The T.C., after a long discussion, decided at 
last week's meeting to adopt the overhead trolley system, and voted 
£85,565 for carrying out the scheme on four routes upon which the 
roads will not be interfered with in connection with the great 
sewage scheme now in progress. Alderman F. Duesbury, the chair- 
man of the Tramways Committee, in moving the adoption of the 
report, reminded tbe Council that they obtained power to construct 
electric tramways in the town two years ago, and the cbief reason 
these powers had not been exercised before was because the special 
drainage scheme would interfere with the line iu different parte of 
the town. The Committee, after considerable discussion, were 
unanimously in favour of overhead traction, which had been proved 
to be cheaper and more successful іп every way than any other 
system of traction. For the four routes which they recommended 
should be started as soon as possible, they asked £85,565, and they 
had borrowing powers to the extent of over £286,000 for the entire 
scheme. He hoped the tramways would eventually assist the rates, 
and not require assistance out of them, and from figures he had 
worked out, he considered this was most probable. Mr. J. Dean 
seconded, and several members asked for the discussion to be ad- 
journed so that they could have time to thoroughly consider the 
reports of the experts, whilst Mr. John Smith said the trade of the 
town did not warrant them embarking upon such a scheme, the sum 
they were facing that day being really £198,965, as, in addition to 
the £85,565 asked for, there was a debt on the present trams of 
£30,000, & contemplated expenditure of £50,000 by the Electric 
Light Committee, and £33,000 in connection with the tramways 
arrangement in Tull Street. Alderman Duesbury, in replying to 
the discussion, said the Council had had ample time to consider the 
question, and were oommitted to the scheme, Astothecomplaintthat 
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they gave too much for the existing tramways, he contended that 
they gave a fair price; they could have eold them for double the price 
the following day. In the end the report and resolutions were 
agreed to nem dis. 


Dover.—The T.C. has received sanction for a loan of 
£24,000 for electric tramway purposes. 


Dadley.—At the meeting of the T.C. last week, 
Alderman G. H. Dunn stated that during the past yearthe receipts 
of the Dudley and Stourbridge tramways amounted to £41,820, and 
that after payment of expenses and the placing of £2,000 to depre- 
ciation account, there remained a net profit of £11,365. He had, 
he said, not the slightest doubt that half the profit came out of 
the borough of Dadley ; and the time was now ripe for the purchase 
by the Council of the lines within the borough in accordance with 
the agreement with the B. E. T. Co. The Council, the Alderman added, 
would have to make an offer, and if an agreement could not be other- 
wise come to, the matter would have to be settled by arbitration. 


Halifax.—The Tramways Committee has been inquiring 
into the Schiemann (? Siemens) system of electrical motor omni- 
buses, which take their current from overhead conductors, and 
- has decided to order atrial car. The cost of installation is estimated 
at only a seventh that of electric tramways. 


Ilkeston.— After many months’ delay, there is now a 
reasonable prospect of an early running of the electric tramcars 
at Ilkeston (Derbyshire). At the outset the scheme for which the 
Corporation obtained Parliamentary sanction, included not only the 
Jaying of tramways, but the generating of electrical energy. 
Shortly afterwards the Notts and Derbyshire Power Co. obtained 
Parliamentary authority to supply electricity in the district, and 
after negotiation the Corporation arranged to take power in bulk 
from the company on terms which were deemed more advantageous 
than by producing it themselves. The company entered into an 
agreement to supply the Corporation in August of last year. A 
large station has been built at Ilkeston, near the Manners Colliery, 
but has only just been sufficiently completed to enable the company 
to produce the energy required. The tramlines were laid several 
months ago. The long delay has been much commented on in 
the town, and the payment of interest on the loans has led to an 
increase of the rates as the tramways have been lying idle for about 
nine months longer than was expected. During the past few days 
trial runs have been made, and the Corporation has invited the 
Board of Trade to make its official inspection. 


Lincoln.—The T.C. and the Bracebridge U.D.C. have 
decided to offer £8,000 for the Lincoln tramways, which belong to 
а company whose paid-up capital is over £10,000. 


London.— HAuMERSMTTH.— The plans and sections sub- 
mitted by the engineer of the London United Tramways, Ltd. 
showing the proposed street widenings and the method of con- 
structing the proposed lines in Dalling Road, Paddenswick Road, 
and Askew Road, were before the Borough Council last week, and 
were passed. 


Manchester and North Cheshire.— An arrangement 
has been come to between representatives of the Manchester 
Corporation ор the one hand and the promoters of certain tram way 
schemes in North Cheshire on the other, whereby the Corporation 
will secure control of the important series of lines which are to 
connect the city with the populous residential districts of Sale, 
Altrincham, Gatley and Cheadle, with connection north of the River 
Mersey, in Lancashire, with the Eccles and Salford systems. The 
lines to be constructed are those promoted by the Manchester 
Southern Tramways Syndicate in a Bill now before Parliament. 
They will furnish through routes between Stockport and Eccles and 
Stockport and Bowdon vid Cheadle and Northenden, without 
crossing Manchester, and will open up a considerable tract of 
country at present but sparsely occupied. Another effect of the 
arrangement will be to place the Manchester and Altrincham traffic, 
vid Stretford and Sale, entirely in the hands of the Manchester 
Corporation. I¢ is considered probable that the Cheshire Lines 
Committee will withdraw its opposition to the Manchester Southern 
Tramways Bill, in which case the Bill will pass through its remain- 
ing stages as an unopposed measure. 


Manchester.—The agreement between Manchester and 
Salford as to the running of through cars on the tramways has been 
signed, and it is expected that the new arrangements will come 
into operation in less than & month. 


Nelson.—The T.C. and the Barrowford U.D.C. have 
arrived at an agreement w th regard to the construction of electric 
tramways to the latter place, and the B. of T. is to be asked to 
amend the order whereby the Nelson Corporation will be authorised 
to construct the tramways authorised by the Barrowford order. 


Newport (Mon.).—Mr. Horace Е. Parshall, consulting 
electrical engineer, in reporting the progress made with the con- 
tracts in connection with the power station of the Corporation, 
re -ommends that automatic stokers be now purchased to complete tke 
third unit of plant. 

The В. of T. has forwarded to the Corporation a copy of the 
report of Mr. A. P. Trotter, its electrical expert, upon the portion 
of the tramway system recently inspected by him. The Board 
inquires whether the Corporation is prepared to comply with the 
requirements contained in the report, and to this the Corporation 
has assented. 


Northampton.—The T.C. has decided to apply to the 


B. of T. for a Joan of £85,000, for the conversion of the horse tram- 
ways to electric traction. For the permanent way £35,732 is 


allowed; for the generating station, £4,100; for power plant, 
£13,600; for car-sheds, workshops, offices, &c., 26,500 ; for lighting 
the car-shed and station, £500; for underground cables and feeders, 
£4,000; for overhead line, £60,000; for 20 cars, £10,000; for 
contingencies, 44, 568. 


Nottingham.— During the 12 months ended March 3 1st, 
the Corporation electric tramways carried 24,534,630 


. and the total receipts amounted to £115,149. The undertaking 


represents a capital expenditure of over half a million sterling. 

The work in connection with the Market Street extension of the 
tramways is in fall swing, the operations being carried on day and 
night without intermission. It is hoped to have the section com- 
pleted in a fortnight’s time. 


Oldham.—The loss on the working of the electric 
tramway service for the municipal year has not yet been made 
public, but is known to be several thousands of pounds. To effect 
economies in the working and, if possible, to increase the receipta, 
which, for the week ending May 3rd, were £1,212, the Tramways 
Committee has just approved of a scheme involving sweeping 
changes in the runuing of the cars. The number of cars required 
to work the service is 42, as against 56 in use at present. The 
reduction in the number of men employed is about 30, wages £40, 
and cost of energy £80 Der week. Takiog an aversge week in 
April, the details of running are:—Number of cars, 56; car-miles 
run, 32,617 ; receipts, £1,170 17s., or 861d. per car-mile. The car 
mileage under the proposed scheme is 23,000 (estimated). Some 
light was thrown upon the view taken by the Electricity Committee 
of the Oldham Corporation on this reduction in the number of cars 
used, by a discussion at the last meeting of the Tramway Com- 
mittee. Complaint was made of the price charged for electric 
energy, whereupon Alderman Harrop, chairman «f the Electricity 
Committee, protested against these slurs on his department. Не 
urged the Committee not to lose eight of the great preparations which 
the Electricity Committee had made to cope with the anticipated 
demands of the tramways. Now, instead of 150 care, they only 
proposed torun 42. The Electricity Committee had a much greater 
plant than was required, owing to the blunder of the Tramways 
Committee. 

The T.C. has decided to ask the B. of T. for power to borrow 
£100,000 to cover extra expenditure incurred in the construction of 
the tramways. The working of the lines, up to the present time, 
seems to have restlted in a rather serious deficit. The chairman of 
tke Tramways Committee stated, at the meeting of the Council last 
week, in reply to a question, that he was not prepared to say what 
the loss had been. Councillor Bolton asked if it would amount to 
as a as £10,000. The chairman replied that '' very probably it 
WO Ф ] 


Railways in 1902.— The Board of Trade return relating 
to the working of railways in the United Kingdom for 1902 shows 


that the total paid-up capital was  £1,216,804,000, against 


£1,195,564,478 in 1901. The gross receipts were £109,534,000, 


against £106,615,753, and the working expenses £67,907,000, against 


£67,546,677 ; the net receipts were £41,627,000, against £39,069,976. 


Swansea.—A correspondent says that the Corporation 
has adopted the overhead system for the electric tramways. Has 
Swansea profited from the experience of Wolverhampton? If so, 
our work has not been in vain. 


Walsall.—The T.C. has decided that the whole of the 
permanent way of the tramways from the Bridge to Mellish Road, 
which is worn out, shall be reconstructed at an estimated costof £4,000, 
and alco that, in order to provide for the proper and expeditious 
working of the increased traffic, consequent upon (he extension of 
the tramways, the line from the Bridge to W'ton Street be recon- 
stracted, a double line being laid down in Park Street, and two sets 
of double lines and crossings, with & refuge for foot passengers on 
the Bridge, at an estimated cost of £3,000. 


Warrington.—The electric cars have been running for 
nearly 12 months, and the number of accidents has been so small 
that the insurance company has renewed the policy for a less sum 
than last year. The electricity department showed a loss of £495 
on the year's working. Aldermaa Monks expressed the conviction 
that next year tbe accounts would show a profit. The revenue 
from the tramwaye had been £7,913, and the working expenses were 
£5,100. There was a net profit of £652. 


Wolverhanipton.— For over four hours the T.C. on 
Monday again discussed in committee the report of Mr. Shawfield, 
the borough electrical engineer, on the 12 months’ working of the 
Lorain 8ystem of traction, and the question was again adjourned for 
further consideration. During these four hours ouly seven speeches 
were delivered, three in favour of taking over the 11 miles of track, 
and four against. It must be confessed tbat the arguments adduced 
do not seem to advance the question, whilst the confusion of figares 
presented first as authoritative, and subsequently controverted or 
withdrawn, only tendsto mystify. The public is taking a warm 
interest in the controversy, as shown by the large attendance of 
ladies and gentlemen at tbe Council meetiags. The E.cpress und Star 
on Saturday published in its columns the recent article from the 
ELECTRICAL REVIEW on Wolverbampton's municipal experiment, 
and it bas received considerable attention. The most recent 
suggestion of the advocates of the Lorain system is to take over the 
track that is now laid down, to take up the Lorain boxes on the 
Bilston Road and put them down the Penn Road; to put the 
Lorain boxes also down the Waterloo Road to Bushbury; and to 
electrically equip Willenhall Road, Bilston Road, Dudley Road, 
and Wednesfield Road with the overhead system. By this means 
there would be secured inter-communication on the three routes of 
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the borough where the lines converge on those of the British 
Electric Traction Co., and the wsthetic beauty of the town would 
be preserved on the three routes which lead to the “ green border- 
land” of the Black Country. 


TELEGRAPH AND TELEPHONE NOTES. 


The International Telegraph Conference.— The 
Bureau International des Administrations Télégraphiques announce 
in their Notification, No. 554, of the ist inst., that the Eastern 
Extension, Australasia and China Telegraph Co., have become 
official adherents to the International Telegraph Convention of St. 
Petersburg, of July 22nd, 1875. The St. Jumes’s Gazette, of May 7th, 
says there are indications that the United States of America are 
considering their position with regard to becoming official adherents, 

and it seems probable that sooner or later the Atlantic Cable 

Companies and others, as well as those countries which have not 
yet joined, will reconsider tbeir position and become members. 
Countries granting concessions and privileges to cable companies 
now generally seem to incline towards making ments with 
adherents to the Convention. When all are members it would then 
seem possible to make the Convention more in the nature of an 
agreement having for its object the full observance of its provisions. 
The delegates to the Telegraph Conference will meet on May 20th 
next in the Examination Hall of the College of Physicians apd 
Surgeons, on the Embankment, and the first entertainment will be 
а dinner given by the Postmaster-General on the same evening at 
7.15 p.m. for 7.30 p.m., at the Grafton Galleries, Grafton Street, W. 
The delegates, we are informed, will stay at De Keyser's Hotel, on 
the Embaukment. 

Reuter’s agent at Valparaiso says that firms of all nationalities 
in Valparaiso are sending a petition to the Berne International 
Telegraph Conference, begging reconsideration of the proposal to 
render an official vocabulary compulsory. 


German Atlantic Cables.—The S/andard says that the 
laying of the second German Atlantic cable was begun at Borkum 
on Sunday. Herr Moll, Director of the German Atlantic Cable Co., 
presided at the ceremony. The shore end of the cable having been 
laid in the beach, the new cable steamer, Podbielski, started to 
lay the cable through the North Sea and English Channel. In his 
address on the occasion, Herr Moll laid stress on the fact that this 
was the first large submarine cable made by a German cable factory, 
namely, the North German Marine Cable Works, at Nordenheim. 
It is hoped that the laying of the cable will be completed next year, 
and that the whole length will be open, at the latest, by January 
186, 1905. 


Lecture on Telephony,—On Friday next (May 22nd) 
Mr. F. C. Raphael is to deliver a lecture on telephony, under the 
- auspices of the Westminster Lecture Society. The lecture will 
deal mainly with the working of a telephone exchange and the 
arrangement of a telephone system generally, with particular 
reference to that in London. The lecture, which will be delivered 
at the Caxton Hall, Westminster, at 3.30 p.m., will be illustrated with 
lantern slides and diagrams, and probably also a working model of a 
telephone switchboard will be shown. Tickets (5а. each) may be 
obtained from the Lecture Agency (Ltd.), Outer Temple, Е.С. 


The Telegraph Wire Export Trade.—We have fre- 
quently commented upon the fluctuating character of the export 
trade of this country in telegraph wire and apparatus connected 
therewith. This tendency is well illustrated by the returns now 
available for April, which show that during the month the value of 
the shipments reached a total of no less than £920,708, as com- 
pared with only £230,280 iu March last, and £54,541 in April, 1902. 
For the four months ending with April, the exports have reached a 
total of £1,261,741, which contrasts with only £803,896 in the 
first four months of last year. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, RRPAIRED, 
Latakia- 8 .. ee ve ee ee oe June 90, 1899 oe ` өө 
Trinidad- merara No. 1 ee ee ee ee Aug. 27, 1901 ° 


Dominica-Martinique .. T - oe Мау 8, 1902 is 
Bt. Lucis-Martinique .. га С à е a 
Guadeloupe-Martinique m is m .. Мау 9, 1902  .. ex 
Martinique-Puerto Plata oe ee oe ee July 10, 1902 ee ee 
Cayenne-Pinheiro oo ee ee ee .. Aug. 18,1902 .. ee 
St. Vincent-Grenada .. А e» 


Въ. Lucia- St. Vincent ee T - .. Sept. 19, 1902 А 
Reissa-Issa ee ee ee ee ee a. Oct. 22, 1902 ee 
Reiasa- У emani ee ee ee es ee * Oct. 22, 1902 ee 
Paramaribo-Cayenne .. at oe .. Feb. 27, 1803 .. 
New York-Haiti Ms oe А .. April 18, 1903 .. 


Wireless Telegraphy.— Reuter says that on May 9th 
the Minister of Marine and Signor Marconi were present at some 
successful experiments in the transmission of messages with the 
Hughes apparatus at the Monte Mario wireless telegraph station, 
with & view to the use of this apparatus in connection with wireless 
telegraphy in the Navy. News has also arrived from the same 
source stating that some perfectly successful experiments have been 
conducted at Spezia, in the transmission of multiple radiograms by 
the Marconi system from one station to several others. The radio- 
graphic station of San Vito at Spezia transmitted a considerable 
number of despatches to Palmaria and Leghorn. All the 
despatches arrived clear and complete at the respective stations 


without the least confusion arising. These results are regarded as 
solving the problem of syntonisation.” 

A dispatch from Ottawa in the Times reports Mr. W. S. 
Fielding, Dominion Minister of Finance, as stating in the House of 


Commons that the Marconi wireless telegraph system had not been 


the success hoped for, and the Government did not propose to make 
further contributions towards it. Mr. Vyvyan, the chief engineer 
of the system at Table Head, says there has been no hitch except a 
temporary breakdown of a mechanical nature. 

Reuters agent at Rome quotes from the Tribuna that the 
British Government has invited Signor Marconi, as well as the 
representatives of the various submarine cable companies, to take 
part in an international conference which will meet in London on 
May 26th, to consider the revision of the regulations governing 
international telegraphy." 


CONTRACTS. OPEN AND CLOSED. 


OPEN. 


Battersea, — June 2nd. Prepayment meters. See 
“ Ofcial Notices” to-day. — | 


Belgium.—May 29th. "Tenders are being invited until 
May 29th by the municipal authorities of Charleroi for the electric 
lightiog of the town. ders are to be sent to l'Hotel de Ville, 
Charleroi, whence particulars may be obtained. ; 


Belgium.—Tenders are at present being invited by the 
Belgian {State Railway Authorities at La Bourse, Brussels, for the 
the supply of 34 continuous-current motors, ranging in power from 
1 to 25-m P., one 165-kw. shunt-wound continuous-current dynamo, 
one ditto of 200-kw. capacity, two compensating 1:75-k ү. dynamos, 
and two ditto of 20-xw. capacity. 


Brighton.—June 8th. The Council wants tenders for 
5,400 xw. generating plant at Southwick power station, and 5,000 
KW. motor-generator converting plant, together with ewitchboards, 
instruments, &., at North Road power station. See Official 
Notices” April 17th. 


Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 
workshops. Particulars, specifications, &c., from C. E. Cardew, 
locomotive and carriage superintendent. | 


Edinburgh.—June Ist. The Council wants tenders for 
electric wiring at the North-West extension, City Chambers. See 
“ Official Notices " to-day. 


Felixstowe.—May 16th. Cables, arc lamps and poles, for 
the U.D.C. See “ Official Notices" May ist. 


Foot's Cray.—The Council is inviting offers from parties 
willing to work the prov. order under lease. See “Offcial Notices” 
May 8th. 


Germany.—The Municipal Authorities of Neustadt-am- 
Sauer are at present inviting tenders for the construction of an 
electric tramway in the town. 


Gloucester.—June 16th. Generating plant (two 200- 
KW. sets) condensing plant, pipework, switchboard, battery and 
boosters for the city light railways. See '' Official Notices to-day. 


Govan.— May 18th. Steam dynamos, boilers, super- 
heaters, stokers, economiser, cooling tower and condensing plant, 
piping and electric crane. See ‘ Official Notices" May 1st. 


Hungary.—May 31st. Tenders are invited by the 
municipal authorities of Veszprem for the lighting of the town 
either by gas or electricity. 


Hungary.—August 8186. Tenders are being invited 
until August 3186 next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Islington.—May 27th. Alternating current trans- 
formers. See Official Notices April 24th. 


Johannesburg. —Јопе 8th. Rails, points and crossings, 
tie-bars, &c., for the electric tramways. See Official Notices“ 
May 1st. 


Radeliffe.— May 30th. Steam piping, balancer and 
motor-generator, and battery. See Official Notices” to-day. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Rotherham.—May 18th. Electricity meters. See 
“ Official Notices " to-day. 


Worksop.—May 27th. One Lancashire boiler and one 
150-kw. steam generator. See Official Notices to-day. 


824 | THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,829, May 15, 1903. 


: Rotherham.—May 18th. The Tramways Committee 
invites tenders from parties willing to take over advertising 
privileges on the electric cars. See “ Official Notices " to-day. 


Spain.—May 25th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 25th inst. for 
the supply of 60 tons of iron telegraph wire 4 mm. diameter. 
Particulars may be obtained from, and tenders are to be sent to, La 
Direccion General de Correos y Telegrafos, 10, Carretas, Madrid. 


Stockport.—May 18th. Overhead equipment for tram- 
ways extensions. See “ Official Notices " May 8th. 


* 


CLOSED. 
Batley.—The T.C. has accepted the tender of the 
British Electric Car Co. for the supply of tramcars. 


Battersea.— The E. L. Committee has accepted the tender 
of the Walsall Electrical Co., Ltd., for extensions to the switch- 
board at the central station, for £136. 


Birmingham.—Messrs. Royce, Ltd., Manchester, have 


secured an order for two electrically-driven overhead travelling 


cranes, required for the new foundry at the Lion Works of Messrs. 
Kynoch, Ltd. Thecranes are to be of 30 and 10 tons capacity геврес- 
tively, and of the three-motor type, the span being 62 it. in 
each instance. 


‚ Bradford.—The Corporation Electricity Committee has 
accepted the tender of Messrs. Babcock & Wilcox for four boilers 
for the Valley Road generating station, at £6,000. 


. Brighton.—The T.C. has accepted the tender of Messrs. 
C. G. Reed & Воо, Ltd, electrical engineers, of Brighton, for the 
installation of the electric light, telephones, and fire alarms in the 
Borough Sanatorium, at £217. 


. Burnley.—The T.C. has accepted the tender of Ferranti, 
Ltd, for new panels, &c., for the traction switchboard at the power 
station. 


Chepstow (Mon.).—The Hart Accumulator Co. has 
secured the order for the storage battery required for the electric 
lighting here. 


. Colchester.—The T.C. has accepted the tender of Messrs. 
Davey, Paxman & Co. tor condensing plant at the electricity works 
at £690. The Electric Light and Power Committee had previously 
accepted the tender of Bertrams, Ltd., at £603, but the desire to 
sapport local industry resulted in the 'committee's decision being 

tered. 


- Croydon.—The Corporation has accepted the tender of 
Callender's Cable & Construction Co., Ltd., for the supply of cable 
for the electricity works for the ensuing year, and Mr. Charles 
Jackson has been entrusted with the contract for the erection of a 
new condenser house at the generating station, at £798. 


Darlington.—The British Electric Equipment Co. has 
secured the contract for the overhead equipment of the Darlington 
Light Railways. The company's contracte for Brighton and 
Ipswich overhead equipments are now well under way. 


Dundee.—Messrs. Siemens Bros. & Co. are to supply a 
new switcuboard for the electricity works; the contract for 
boosters has been placed with Messrs. Mather & Platt; meters have 
been ordered from the Reason Manufacturing Co. and Messrs. 
Chamberlain & Hookham; and a six months’ contract for coal at 
aes per ton has been given to Messrs. Ireland Bruce & Co, of 

dee. 


Great Marlow.— Messrs. Wethered & Sons have placed 
with Mesers. Crompton & Co., Ltd., the contract for the complete 
lighting of their brewery, including a Galloway boiler, two dynamos 
coupled to engines by Ransome, Sims & Jefferies, battery, &c. 


Glasgow.—In connection with the main drainage 
scheme, Dalmuir section, the following are amongst the sub- 
contractors with Messrs. D. Stewart & Co., as chief contractors :— 
Motor for economiser, electric generating plant, and motors, Mavor 
and Coulson ; engines, Belliss & Morcom, Ltd. 


Grimsby.— The Corporation has placed the order for 
centrifugal pumps with direct coupled motors for the old cemetery 
pumping station, with the Northern Electrical Co., of Grimsby. 


Isle of Man.—Messrs. Robert W. Blackwell & Co., Ltd., 
have the contract for feeder lines required by the Manx Tramways, 
for their reconstruction on the three-phase high-tension system. The 
contract includes the supply of the bare copper feeders, and a fall 
line of special high and low tension insulators, switches, lightning 
arresters, &c. 


Nelson.—Messrs. R. W. Blackwell & Co., Ltd., have 
received the T.C.’s order for the first extension of the tramway 
system. "The contract includes the track and overhead line, and the 
whole must be ready for traffic within three weeks from the date of 
commencing work. The existing track and line were completed by 
Messrs. Blackwell in February last. 


Newport (Hon.).— The Corporation has given an order 
for motors and switch-gear, to Messrs. Johnson & Phillips at £649. 


Nelson.—On May 6th the T.C. accepted the following 
tenders for the electric tramway scheme :—Messrs. R. W. Blackwell 
and Co., for rails and overhead equipment; Messrs. A. & F. 
Manuelle, London, for granite setta. 


Salford.—The T.C. on May 6th accepted the following 
tenders for supplies to the Tramways and Electricity Works :— 
Messrs. Walter Scott, Ltd., Leedz, for 1,500 tons of tram rails, with 
fish and sole plates; Messre. Guest, Keen & Nettlefolds, Ltd, 
Birmingham, for fish plate bolts, sole plate bolte, and tie bars; 
General Electric Co., for cable accessories; Messrs. Glover & Co., 
for copper strip; Messrs. Siemens Bros., for solder and mica sheets ; 
Callender's Cable Co., for bitumen compound for joints; Howard 
Conduit Co., Ltd., for Trininad bitumen and asphalte troughing; 
Keighley Engineering Co., Ltd., for S.P. house fuse boxes ; Reason 
Manufacturing Co., for concentric house fuse boxes; Mesars. Hart- 
сібе, Lee & Malkin, for brass and gun-metal castings; Messrs. 
Stewart & Lloyd, Ltd., for wrought-iron pipes and fittings ; Stanton 
Iron Co., for cast-iron pipes and bends; Albion Clay Co., three-way 
troughing ; Albion Clay Co. and Doulton & Co., for three-way con- 
duits; Mesars. Crompton & Co., for carbons for arc Jamps; General 
Electric Co., Ltd., for electrit fittings; Brush Electrical Co., incan- 
descent lamps; Messrs. Sperryn & Co., Ltd., for switches; General 
Electric Co, Ltd., for insulated screwed tubing; Veritys, Ltd., for 
motor starters; British Thomson-Houston Co., Ltd.; Lancashire 
Dynamo and Motor Co, Ltd., and Messrs. Mather & Platt, Ltd., for 
motors to be let out on hire. 

Stalybridge. — The Stalybridge, Нуде, Mossley and 
Dukinfield Tramways and Electricity Board, on May 7th, accepted 
the tender of Messrs. E. F. Blakeley & Co., of Liverpool, for iron 
and steel work for the main car-shed. 


Stepney.—The E.L. Committee received the following 
tenders for cables and conduits, for ten thorougt fares :— 


W. T. Henley' s Telegraph Works Co., Ltd. e £3,923 
Callender's Cable and Construction Co, Ltd. 1,135 
Biemens Bros. & Co., Ltd. .. we s е n 4,341 


W. T. Glover & Co., Ltd. M. oe i 4,376 
British Insulated and Helsby Cables, Ld. " s oo 4,110 
Bt. Helens Cable Co., l.td. .. Я ee 5.674 


instal two 


Whitby.— The U. D. C. has decided to 
The following 


mechanical stokers with an induced draught fan. 
tenders were submitted :— 


Babcock & Wilcox, Ltd., two mechanical stokers  .. ee ee — £33 
Induced draught fan ae ee ee 195 

Underfced Stoker Co., two stokers with forced draught .. es 369 

| 2s = two stokers with induced draught . T 574 
induced draught fan .. 2% 

Meldrums, two mechanical stokers with steam forced draught . - Зах 
Musgrave & Co., Ltd., induced draught fan .. T . А 1^1 
Davidson, induced draught fan .. PE gs T a ar 325 
Matthew & Yates, induced draught fan s » Я - 1% 
Bennis & Co., two mechanical stukers .. ks 303 


Wimbledon.—The tenders of the following firms have 
been provisionally accepted in connection with the extensions to 
the Wimbledon Electricity Works: — 625-Kw. steam alternator, the 
British Thomson-Houston Со. (with Browett-Lindley three- crank 
engine); boiler, feed pump, economirer and pipework, Babcock 
and Wilcox, Ltd.; ; chimney, the Alphons Custodis Chimney Con- 
struction Co. 


FORTHCOMING EVENTS. 


Saturday, May 16th.—At 10 a.m. I.E.E. (Students) Visit to the 
works of Messra. Elliott Bros. 

Monday, May 18th.— At 8 p.m. Society of Arts. Mechanical 
Road Vehicles" by W. Worby Beaumont. (Cantor 
Lecture IV.) 

Tuesday, Мау 19th.—At 8 p.m. I. E. E (Glasgow). Annual General 
meeting. Three-Phase High-Voltage Electric Rail - 
ways, with special reference to the Valtellina Railway,“ 
by M. T. Pickstone ; adjourned discussion and lantern 
views of the line. " Commutator Design," by W. B. 
Herd. 

Wednesday, May 20th.—At 7.30 p.m. I. E. E. (Students). Annual 
general meeting for the election of the Committee 
for Session 1903-4; followed by a discussion, to be 
opened by Mr. J. R. Hewett, on “The Relative Merits 
of Various Types of Prime Movers for the Generation 
of Electrical Power.” 

Friday, May 22nd.—At 5 p.m.—Physical Society. Exhibition of 
Nernst Lamps, by J. Stottner. (See Notes” pages 
to-day.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DIVIDED MULTIPLE SWITCHBOARDS: AN EFFICIENT 
TELEPHONE SYSTEM FOR THE WORLD’S CAPITALS. 
By W. AITKEN, Member. 

(Abstract of paper read on April 30th, 1903.) 


Tae designing of an efficient telephone system for one of the great 
centres of industry requires much careful consideration, as the 
subject bristles with difficulties. The problem, however, is a most 
interesting one. Any system proposed must be as simple as 
possible, consistent with efficiency —quick, direct, and reliable. 
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Before putting my suggestions before you, it will be advisable to 
consider briefly the methods that have already been put forward. 
The general practice has been to divide the area to be telephoned 
into sections, to place in each section an exchange, to connect the 
various exchanges together by direct junction wires where the traffic 
is considerable, and to connect the various exchanges or groups of 
exchanges also to one or more junction centrals, through which 
connections are obtained to small exchanges where the traffic is not 
sufficient to warrant direct ‘junctions being run, so that com- 
plete intercommunication may be established. Fig. 1 shows such 
an arrangement. 

The weak spot of such a system is the multiplicity of junction 
calls. Only a small proportion of the total calls can be dealt with 
direct by one operator. In the larger exchanges 50 per cent. of 
the calls may be local, but in the majority of cases the percentage 
will be much smaller, in some cases only 5 or 10 per cent; 50 to 
95 per cent. of the calls have, therefore, to be handled by two— 
in some cases three—operators. The service is not, therefore, 
ideal. The call has to be d from exchange to exchange, and a 
junction call takes about twice as long to 
complete as a-local one. The subecriber's 
number has to be received by more than 
one operator. There is also the possi- 
bility of delay and inefficient алаш шоп, 
because of the complications of the junction 
circuite and their consequent liability to get 
out of order. In practice it is found that for 
an efficient service where there are a con- 
siderable number of exchanges, for every 
100 subscribers’ lines 20 junction lines are 
required, 10 per cent. for incoming work 
and 10 per cent. for outgoing wor In 
addition, the junction circuit is much more 
complicated than a subscriber's circuit; 
its apparatus is more intricate and requires 
more expert handling. 

What is recognised as the best method of 
working junction lines, and used by the 
National Telephone Co., is as follows:—At 
the out-going ends, the lines are multipled 
three times on every two sections, so that 
every operator has every line almost directly 
in front of her. At the incoming end, the 


Ta. 15000 Lines бод 
IN 37 EXCHANGES 


Doro INCOMING JUNCTIONS 


Outcome U 
junctions are arranged in groups of 25 
(average number) per operator and end in (== 
plugs only signalling apparatus being in pope 
addition. A service or order wire is pro- = 


vided per 25 junctions, This at the out- B 
going end is multipled on every operator's r 
keyboard, and is connected to her tele- 
phone by pressing a small push-button. At n 
the incoming end this service wire is 
connected direct to the operator's receiver. * 
When a subscriber calls, the flrst- mentioned rne 
operator connects with the service wire and FON 
informs the listening operator at the other | 
exchange the number wanted, this operator | 
allots the junction to be used as she knows de 
by tbe position of the plugs what lines are 
available, tests the line wanted, and, if free, 
inserts the junction plug, the originating 
operator at the same time connecting the ‹ 
subscriber to the junction specified. The К 
Subscriber may be rung by either the 
originating or the incoming operator, but, 
referably, by the latter and. automatically. 
en the clearing signals are received 
from the subscribers by the originating 
operator, she withdraws the plugs and 
automatically signals to the incoming end, the operator there then 
withdrawing the plug also. 

We will just glance for a moment at the circuit of an up-to-date 
exchange—on the common battery system—so that you may appre- 
ciate the slight additional complications which are made necessary 
by the divided system to be described. Figures are given showing 
the line circuit of the Western Electric Co.'s system, and the 
line and cut-off relays, in detail. 

In such a system all lines are multipled on every section of the 
switchboard, each containing about 300 subscribers' lines served by 
three operators. The multiple and answering jacks are branched from 
opposite sides of the intermediate distributing board. A line and 
cut-off relay is in combination with each line. The subecriber's 
instrument has & condenser in circuit with the bell normally, which 
prevents the central battery discharging. When a call is made by 
taking the telephone from its rest, a path js provided for the current 
through the microphone and induction coil, and the line relay is 
energised. The calling lamp in the local circuit glows,and the 
operator answers by inserting a plug into the jack hole immediately 
above the lamp. The cut-off relay is then energised and cuts the 
line relay out of circuit so that the calling lamp ceases to glow. 
The connection is completed by the insertion of the other plug of 
the same cord int» the multiple jack of the line wanted. 

Diagrams are given of the line and cord circuit of the Kellogg 
switchboard and supply company. The peculiarity of this 
line circuit is that there are only two wires throughout the switch- 
board per line instead of three as is usual; and that the lines are not 
connected to the multiple until the plug is inserted. The cut-off 
relay coil is tapped off the line circuit instead of being on the third 
wire. 

Having now considered the general principles of the usual 
methods of working, let us consider a concrete case, dealing with an 


us 


Tatar H5000 Lines 
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area served by two large exchanges. Such a condition оопа hardly 
exist in practice. There would almost certainly be lines to smaller 
and more distant exchanges. In large systems it is usual to reckon 
the number of junctions necessary at 20 per cent. of the number 
of subscribers’ lines in an exchange. | : 

In considering the following hypothetical case, I have calculated on 
1595 being necessary for working between two large exchanges, : 

Between two exchanges of 10,000 lines each 15 per cent. of 
junction lines would be required, 74 for incoming work to one 
exchange and 7j to the other, or 1,500 metallic circuit lines. To 
accommodate the incoming junctions 20 switchboards (10 in each 
exchange) would be necessary with 25 lines per operator and three 
operators’ positions per board. Sixty operators and six supervisors 
are therefore required to work the incoming junction lines in the 


two exchanges, and as each subscriber's operator has a large propor- 
tion of connections for the other exchange she cannot attend to so 


many calls as she could do if all the work were local. On each 
junction switchboard the complete multiple of 10,000 subscribers’ 


lines must be repeated, and on every subscriber’s section 1,125 


Fia. 2. & oe | 2 


spring jacks must be multiplied for outgoing work to the other 
exchange, these being multipled three time on two sections to 
place them well within the reach of the operators. 

The provision of junctions between exchanges is a difficult one, 
for to provide an ideal service the number of circuits must be suffi- 
cient tocarry the maximum number of calls at the busiest half hour 
of the busiest day, and necessarily many of these junction circuits 
would be lying idle the greater part of the time. 

In the earlier days of telephony there was rot much need for the 
divided board, as the great cities were efficiently telephoned with 
switchboards having a capacity of from 6,000 to 15,000 lines. When 
necessary a number of these were fitted and connected by junction 
lines Even to-day the system I advocate is worthy of considera- 
tion practically only in the world's capitals, where it may be 
expected that the number of telephone subscribers may reach 
something like 100,000. 

Underground work is essential with the divided board, owing to 
earths, &c., giving false calls, and it is only of late years that facilities 
could be obtained for work of such & nature, and even to-day way- 
leave facilities are not always obtainable. 

It is only in recent years also that satisfactory conduits for large 
capacities have been introduced, and that hermetically sealed lead- 
covered air-space paper cables containing a large number of con- 
duetors manufactured. The system I am about to describe to you 
is just beyond the experimental stage, and I think the time is now 
ripe for it to receive careful attention. 

Such a system must, of necessity, be an underground metallic 
circuit system. The average length of subscribers’ lines would be 
greater with a divided system than with the junction system, as a 
larger area would be served from a central, but against this must be 
placed the great reduction in the number of long junction circuits 
with their elaborate switchboard equipment. oe 
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In my opinion, it is only by adopting a divided multiple switch- 
board system of working, in which the exchange is divided into 
several sections, the subscriber having the power to call any one of 
the sections at will, that the large cities of the world may be more 
efficiently telephoned. 

By a divided multiple exchange, I mean an exchange divided into 
two or more groups, each group baving a multiple of a proportion 
only of the total subecribers' lines, each subscriber havirg the 
power of calling each of the groups at will and obtaining con- 
nection with the subscribers multipled thereon without the inter- 
vention of a second operator. The sdvocates of the divided multiple 
board system believe in centralisation and the abolition of junction 
lines as far as possible. The multiple of each switchboard or 
division is made as large as can be conveniently reached by the 
operator, and where thore who favour the divided syetem differ from 
the advocates of the junction system is in tbat they ask tbe co- 
operation of the subscriber by giving him the selecting of the group of 
switchboards on which the line wanted is connected. Two or three 
push-buttons or switches are fitted in combination with the ordinary 
subscriber’s instrument, one, say, labelled 1 to 10,000, the second 
10,001 to 20,000, and the third 20,001 fo 30,000, or in other suitable 
divisions. In addition to taking the telephone from the switch- 
hook, the subscriber has to press the button of the group in which is 
the number required ; he then gets the connection direct instead of 
as in the junction system, the first operator having to ask the second 
to assist her in completing the connection in & large proportion of 
the calls. 

The central exchange on a divided system consists really of two 
or more great multiple switchboards serving a large area, and its 
total capacity may be from 30,000 to 60,000 lines, according to the 
size of the units and number of divisions. Instead, however, of 
having junction lines between the exchanges, the subscriber's line is 
branched to each division, and bas a calling signal and answering 
jack on each, во that it can be connrcfed to each of the multiples of 
the several divisior s, his own line beiog multipled on one of the 
divisions, so that other lines may be connected to it. The subscriber 
can, therefore, greatly expedite the rate of operating for a great 
proportion of his calls, and at the same time he enables the 
operator to perform more work as a second operator more rarely 
intervenes. 

A proportion of junction working will still exist to the exchanges 
more distant from the centre, but in most instances it will be 
possible to so design a system that 75 per cent. of the possible 
junction working will be eliminated. I hava, therefore, based my 
estimates on this figure. 

Fig. 1 shows a large populous area telephoned on the junction 
system, the total number of subscribers being 115,000 in 37 
exchanges. The largest exchange has a capacity for 15,000 lines, or 
13 per cent. of the total. In the two largest exchanges there is 22 
per cent. and in three 26 per cent. Even if the three exchanges 
were each of 15,000 lines they would only contain 39 per cent. of 
the whole. 

Fig. 2 shows the game area telephoned on the divided multiple 
system for the same number of lines in 15 exchanges. The largest 
exchange has 45,000 lines and the next 30,000 lines. In the former 
there is 39 per cent., in the two 66 per cent., and in three 83 per 
cent. of the total. 

The lines on the diagrams jindicate direction only and not the 
number of circuits necessary. 

I may be accused, with a good deal of justice, of comparing a 
theoretically well divided system (fig. 2) with an imperfect junction 
system (fig. 1), but with the latter system local conditions and limi- 
tations, such as rivers, public parks, low-class residential neigh- 
bourhoods, &c., form natural boundaries beyond which for the sake 
of economical working it is not desirable to extend, and therefore 
single exchanges of the maximum size are not always possible or 
ар whereas this does not apply to the same extent to the 

ormer. 

Mr. M. G. Kellogg, of Chicago, was, I believe, the first to design and 
advocate a divided multiple board system, and a number of ex- 
changes are now working in America on this plan. Usually two 
divisions have been adopted, but in one or more cases a four division 
board bas been installed. In tbese pioneer exchanges the system 
was complicated by polarised relays and indicators on the switch- 
boards, and at the subecribers’ offices by commutated magneto 
generators. 

In at least one case the magneto generators were replaced by the 
primary speaking battery, acting through an induction coil, giving a 
“kick” when the circuit was made and broken, sufficient to energise 
the calling signal Suitable switches connected the current 
generating apparatus to line in the proper direction to actuate the 
signalling apparatus in the division required. 


(To be continued.) 


NOTES. 


Birmingham Tramways.—On Tucsday the City 
Council had a long discussion witb reference to the Tramways Com- 
mittec’s negotiations with Mr. Garcke and other promoters. The 
end of it all was the rejection of Mr. Garcke's amended offer, and 
the paseage of a resolution to municipalise the system. 


The Electric Railways Bill.—This Bill, upon whose 
provisions we bave already commented at length in the ELECTRICAL 


REVIEW, passed second reading in the House of Commons on 
Tuesday. 


Trials of Electrical Motor-Cars,—Tbe Advieory Com- 
mittee on Electrical Vehicles of the Automobile Club of Grest 
Britain and Ireland has decided to organise, subject to the approval 
of the Executive Committee of the Club, a series of trials of elec- 
trical carrisges in May, 1904. It is proposed that the trials shall 
be limited to one clase of vehicle which shall be rnn over a town 
route, with an optional long-distance run to test the capacity of the 
car on a single battery charge. In connection with the trials there 
ате to be hill-climbing tests, in which speed will be a main factor. 
The trials will extend over six days, with tbe optional long-distance 
run on the seventh day. Marks will be deducted for all stops other 
than compulsory ones, and marks will be deducted for every mile 
of the course which may remain unfinished at the end of tbe day. 
In order to meet the views of those who wish to have trials extend- 
ing over a long distance, a Sub-Committee, consisting of Mesars. Т. 
Chambers, H. F. Joel, H. P. Northey and C. Oppermann, has been 
appointed to consider the question of arranging for quarterly trials 
of electrical vehicles, the distance to be from 50 to 10) miles. 


The Glasgow Section of the I. E. E.— The annual report 
of the committee, which was presented at a general mee ting of the 
section on Tuesday, shows that there has been 26 additions to the 
membership, and after allowing for losses by transference and 
removal, the net increase is 14 for the year ; the total in all classes 
is now 203. The average attendance at meetings has been 62. The 
5 of the section for the 1903-1904 Séssion are as 
ollows :— 


Past Chairmen.—Lord Kelvin, G. C. V. O, &., &c.; Prof. Magnus 
Maclean, D. So.; Henry A. Mavor. 

Chairman.—W. А. Chamen. | 

Vice-Chairman.— J. M. M. Munro. 

Hon. Secretary and Treasurer. —E. George Tidd. 

Ordinary Members of Committee. — A. R. Bennett; William 
M'Whirter; Prof. A. Gray, LL. D.; M. T. Pickstone; Prof. Francis 
Bailey; R. Robertson; Wm. Walker Lackie; E. T. Goeling (repre- 
genting associate members) ; J. R. Stothert (representing associates). 


The Royal Society,—The following, according to an 
evening paper, are rome of tbe 15 newly elected members of the 
Royal Society :— Mr. Henry R. A. Mallock, an original investigator 
and experimentalist in various branches of physical science; Dr. 
David Orme Masson, Professor of Chemistry in the University of 
Melbourne, for his researches in that science; Dr. Ernest Ruther- 
ford, Professor of Experimental Physics, McGill University, 
Montreal, more especially distinguished for investigations in elec- 
tricity; Mr. Ralph Allen Sampson, Profeseor of Mathematics in 
Durham University, for his contributions to that subject; Mr. 
Jobn Edward Stead, of Middlesbrongh, for his metallargical 
rerearches, especially in regard to the microscopic structure of 
alloys; Mr. John 8. Townsend, Wykeham Professor of Physics, 
Oxford, author of many researches into the action of electricity on 
gases; Mr. Alfred North Whitehead, Fellow of Trinity College, 
Cambridge, who has contributed much to the matbematical relations 
of viscous fluids, 


Municipal Trading.—At the meeting of the Sheffield 
Chamber of Commerce on May 11th, the petition of the electrical 
engineers, contractors and fitters of the city against the clause in 
the Corporation Bill giviog power to the T.C. to execute electrical 
wiring, and to sell electrical appliances for lighting and other 
purposes, was considered, and a resolution was adopted to the 
effect that the opposition to the clause was fully justified, and that 
Parliamentary sanction should not be given to the principle of 
retail trading by the local municipal suthority, or, at any rate, not 
to any further extent than was given to Brighton Corporation by 
Rec. 79 of their Act of 1901. 


Physical Society.— Dr. Glazebrook, in his Presidential 
address, recently indicated a possible change of policy in the 
Physical Society, and this, it seeme, is actually taking place, for at 
the next meeting, on Friday, the 22nd inst., in the rooms of the 
Chemical Society, Burlington House, at 5 p.m., Mr. J. Stottner will 
give an exhibition of Nernst lamps, showing their development 
from the experimental stage up to the most recent type. We 
understand that rome novelties will be shown which were not on 
view at the exhibition recently given by Mr. Stóttner at the I. E. E. 
Those who are interested and are not members of the Physical 
Society should apply to tbe hon. sec, Мт. W. R. Cooper, 82, 
Victoria Street, S. W. 


St. Louis Exposition.—We are officially informed that 
the 500-8 Pp. Dürr marine boiler, which was taken out of the battery 
of boilers of tbe German man-of-war Sachsen for exbibition at the 
Lousiana Purchase Exposition, raised steam for the first time on 
April 22nd, and operated the 300 н.р. high-speed, automatic. 
tender-compound engine supplied by the Buffalo Forge Co., of 
Buffalo, N. V. This was the first work done by the pre-Exposition 
power plant. Besides the Diirr boiler and the Buffalo engine there 
were placed in operation a 200-kw. alternator, built by the Stanley 
Electrical Mfg. Co., a Sorge-Cochrane feedwater heater and puritier, 
and two Duplex stcam-driven boiler feed pumps, with a capacity of 
100 gallons per minute against a boiler pressure of 150 10. per square 
inch, furnished by the National Steam Pump Co., of Upper San- 
dusky, O. All tbese machines were entered as exhibite in the 
Machinery Department. Two Morrin-Climax water tube boilers, 
with a combined rating of about 700 H. P., supplied by the Clonbrock 
Steam Boiler Co., of Buffalo, N. Y., have since been installed. 


(nin u on page 839.) 
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THE LONDON COUNTY COUNCIL ELECTRIC TRAMWAYS. 


The Construction and Equipment of the Westminster—Tooting Section. 


THE formal inauguration of the first completed section of 
the London electric tramways to-day, by H.R.H. the Prince 
of Wales, marks an important epoch in the provision of 
facilities for locomotion in the Metropolis. Although our 
readers are doubtless familiar with the various steps which 
have led to the conversion to electric traction of this tram- 
way, а short summary of the history of the undertaking may 
be of interest, before we proceed to describe the system in 
detail. 

As long ago as 1895 we find the London County Council, 
led by Mr. J. W. Benn and Mr. J. Burns, scouting the idea of 
permitting the West End of London to be invaded by the 
overhead system, in connection with the proposals of the 
London United Tramways Co. to construct electric tram- 
ways along Uxbridge Road. We need not here digress to 
discuss the wisdom of this attitude ; we expressed our views 
very strongly at the time, and we have never seen reason to 
modify them in ány way. In the following year an impor- 
tant proposal was brought forward by a syndicate, embracing 
within its scope the whole of the tramways, existing or to be 
constructed, in the County of London. As the scheme was 
not entertained by the Council, the details need not be giveri. 
On the other hand, in April, 1896, the County Council con- 
sidered, and later concluded, an agreement with the 
North Metropolitan Tramways Co. and the London 
Street Tramways Оо., whereby these companies sold their 
undertaking to the Council, and the former company 
took a lease of them for 14 years; the lease expires, there- 
fore, in 1910. Under the conditions of the lease, the com- 
pany is empowered to adopt electric traction, and negotiations 
are proceeding with the L.C.C. with а view to carrying out 
the conversion on the overhead trolley system. 

In 1898 the London United Tramways Company's 
Bill for constructing electric tramways in the district west 
of London was passed into law ; this only concerns us inas- 
much as the Council insisted on the insertion. of provisions 
to the effect that the small portions of the tramways within 
the Oounty of London should be worked on the under- 
ground conduit system, with the result that these parts of 
the tramways were omitted from the Act. In October, 1898, 
the company’s application was renewed ; the Council then 


agreed to allow the tramways ending in Uxbridge Road to be 


reconstructed on the overhead-trolley system, on condition 
that the one ending at Hammersmith Broadway should be 
equipped with the underground conduit system, the intention 
being to experiment with the latter at the expense of the 
company. (We may mention in passing that the London 
United Tramways eventually obtained permission to adopt the 
overhead trolley system on all the three short lines within the 
county boundaries). Shortly afterwards Mr. Alfred Baker, tram- 
ways manager to the Nottingham Corporation, was appointed 
manager of the London County Council's tramways; and in 
February, 1899, Dr. Kennedy was requested to report on 
the experimental use of mechanical traction on the Council's 
tramways. In the same year the Council drew up a list of 
tramways, mainly on the south side of the river, which it 
was pro to convert to electric traction, for the most 
part with underground conduits, but partly also with trolley 
wires and surface contacta. Я | 
In June, 1899, Dr. Kennedy submitted а report to 
the Highways Committee, in which he discussed various 
Systems of mechanical traction, and rejected all except 
electric traction, with either trolley wires or underground 
conduits. The former were condemned, mainly on account 
of the metallic network overhead at important junctions, and 
the centre slot conduit was recommended for preference, for 
most of the tramways south of the Thames. For the lines 
running out to suburban or semi-rural districts, the choice 
was left open. It was recommended that a length of five 
or six miles of route should be experimentally equipped with 


' the conduit system. 


The cost of во equipping the whole Metropolitan system 
of 200 miles of single track, including the cars and power 
stationa, was asanmed to be £3,000,000, or at the rate of 


£15,000 per mile; while the possibility of the cost being 
in excess of this figure was foreshadowed, Dr. Kennedy 


urged that this should not deter the greatest city in the 


world from carrying out an underground system which 
would be worthy of the city, and permanently satisfactory. 


The report was adopted by the County Council, and Dr. 


Kennedy was appointed to design and carry out the work in 
connection with the experimental line. 

Towards the end of 1900 the Council decided to appoint 
& permanent electricai engineer to supervise generally the 
reconstruction of the whole of its tramways, apart from 
those with which Prof. Kennedy was dealing. In accord- 


ance with this resolution, Mr. John H. Rider, consulting 


and resident engineer for electric tramways and lighting to 
the Plymouth Oorporation, was appointed in February, 
1901. 

Tenders were invited in the same year for two steam 
dynamos and two steam alternators, of 1,500 Kw. each, with 
auxiliary plant, and in November the contracts were 
awarded to Messrs, Dick, Kerr & Co., Ltd., using their own 
generators and Ferranti engines. As the competition was 
open, and 372 tenders in all were received, the success of 
the British firm in securing the whole of the work was 
regarded as а noteworthy achievement. In the following 
year the contract for the reconstruction of the track was 
placed with Messrs. J. G. White & Co., Ltd. The whole of 
the plant mentioned above, and of the roadwork on the 
Tooting section, was carried out to the specifications of Dr. 


. Kennedy. . 


An important step was taken in January last year, when 
the Council adopted a recommendation of the Committee to 
convert several additional routes in South London at an 
estimated cost of £644,350, or £33,000 per mile. This 
figure included more generating plant and car-sheds than 
were required for the 19] miles of track concerned, but 
was exclusive of the cost of the generating station at 
Greenwich. | 

In April, 1902, the first contract for cars was placed 
with Messrs. Dick, Kerr & Co., Ltd. The order included 
100 cars for the Tooting section, and was awarded to this 
firm by Dr. Kennedy largely on the score of the excellence 
of the motors offered. In July last an extension order for 
four miles of track was placed in the hands of Messrs. J. G. 
White & Co. as a matter of urgent necessity. 

The total cost of the Tooting section was estimated at 


£623,500 in February, 1901; in July last year this was 


increased to £981,497, of which £171,000 was allotted to 
the generating station at Greenwich, £27,350 for a tem- 
porary station at Loughborough Junction, and £85,000 for 
the Clapham car-sheds, An additional sum of £152,000 
was voted for car-sheds, workshops, &c., at New Cross. 

The present position of affairs is as follows :—Practically 
the whole of the tramways on the north of the river have been 
purchased by the Council, and have been leased until the year 
1910. As regards the south side, the Council holds the 
whole of the lines which belonged to the London Tramways 
Co., and has let contracts for the conversion of all of these, 
part of which constitutes the Tooting branch, which is to 
be opened to-day. The Council last year bought the South- 
Kast Metropolitan Co.’s line from New Cross Road to 
Rushey Green, and in November last took over the South 
London Co.’s Tramways, which run from Westminster, 
and London Bridges to Battersea and Wandsworth. The 
Council is negotiating for the purchase of the lines running 
from Woolwich to Erith. The section at present completed 
comprises tramways starting from the bridges at Westminster, 
Blackfriars and Waterloo, joining nt the Horns, Kennington, 
and running from there to Tooting. The total length of 
this section is 164 miles of single track. 

Four years ago Dr. Kennedy was appointed to report on 
the equipment of a section of tramway with the conduit 
system for experimental purposes; the County Council 
chose the Tooting section for this purpose, but the work 


long ago ceased to be considered “ experimental." Tt will be 
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within the memory of our readers that the section of conduit 
track which was exhibited at the Agricultural Hall in 1900 
by the British Westinghouse Co. was bought by the Council 
and relaid at Camberwell, for the purpose of demonstrating 
the practical 5 of the system, and convincing the 
various borough councils of its many advantages; for 
the County Council has suffered many things at the 
hands of its subordinate local authorities, who have not 
hesitated to exercise their right of veto upon the Council's 
proposals, with or without reason. At the same time a 
skeleton conduit was exhibited on the surface, which was 
designed by Dr. Kennedy for the County Council’s lines. 
This design was severely criticised by the technical press, 
but as the result of the competitive tendering, the proposals 
of Messrs. J. G. White & Co. were accepted, to build the 
line in accordance with Dr. Kennedy’s specifications. As 
Mr. A. N. Connett, the chief engineer of that firm, has had 
a greater experience in the construction of electric and cable 
conduits than probably any other engineer, the choice was 
a wise one. 

The new conduit is 2 ft. deep — 24 in. deeper than 
the original design, and the insulators are carried by 
brackets from the alot 
rails, in accordance with 


the practioe which has \ — - H ff | 


been universally adopted 
in modern constructions. 
The yokes are of horse- 
shoe shape, set at short 
intervals, and the body of 
the conduit and track is 
of concrete. The whole 
length of 164 miles of 
track has actually cost 
£13,660 per mile, includ- 
ing all special work, paving, 
the removal of pipes and 
other obstructions from the 
roadway. е0 
Recent allegations in 
the daily press as to a 
cost of £40,000 per mile 
for this work are based 
upon mistaken premises ; 
for, while only 164 miles 


UT 


of track have been equipped, E / 
the contracts which have 4 А 
been let in connection P M ores 


therewith provide for the 
operation of many times 4 | 
this length, work being 

taken in hand which will 
bear fruit only when a 
much larger system is com- 
pleted. | 

It was originally intended to supply these lines, and all 
the rest on the south side of the river, from one power 
station at Camberwell—a central site, it is true, but one 
which possessed facilities for the supply of neither feed 
water nor condensing water; while coal and ashes would 
have been dealt with by railway transit only. 

When Mr. J. H. Rider was appointed electrical engineer 
to the County Council Tramways in February, 1901, 
foreseeing the enormous future development of the system, 
he found it necessary to give very careful consideration to 
the question of the best means of supplying, not an isolated 
section, but the tramways of the whole of the County of 
London. A cursory inspection of the map of London will 
at once show that the growth of the Metropolis has, to some 
extent, followed the course of the river, the county forming 
a huge elliptical figure, with its ter axis east and west ; 
Mr. Rider, therefore, recommended the Highways Committee 
to place two stations, roughly speaking, at the two foci of 
the ellipse, and both on the river, 80 as to secure the shortest 
length of feeders, and the best possible facilities for the 
supply of coal and water. One of the power stations will 
be located at Greenwich, close to the Old Trinity Hospital, 
and the other in Pimlico, on the north side of the river. 
From Greenwich, the mains to supply the tramways of the 
north-east district will be taken through the Blackwall 
tunnel; the Pimlivo station being already on the north 


R 
NY 
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side, is favourably placed to supply the west end. The 
importance of this amended scheme may be estimated from 
the fact that each station, when in full work, will burn about 
600 tons of coal per day ; as this can be delivered by steamers, 
the difference in the freight charges, between railway and 
water carriage—amounting to probably 3s. per ton—will be 
sa ved, representing an economy of no less than £30,000 per 
annum on this item alone. The economies to be derived 
from the use of condensing plant, easy removal of ashes, &c., 


need no emphasis. The first station to be put in hand will 


be the one at Greenwich, where current will be generated at 
6,600 volts three-phase, 25 cycles per second, and trans- 
mitted to sub- stations. 

One-half of the projected power station will be erected in 
the first instance. The complete scheme provides for a 
building 427 ft. long x 160 ft. wide. The engine house 
will contain eight generating seta, each consisting of a 
vertical-horizontal engine of 5,000 m.P., similar to those 
installed in the 74th Street station, New York, coupled 
direct to an alternator. The boiler house will receive 48 
boilers of the water-tube type, of which the first section—16 
Stirling boilers—has been ordered, working at a steam 


L- 1 cw МАР or SourH LONDON ELECTRIC TBAMWAYS, SHOWING 


Low PRESSURE FEEDER ROUTES. 


pressure of 180 lbs. per sq. in. The main flues and the 
economisers will be fixed above the boilers, and the 
bunkers will be still higher. The steam is to be moderately 
superheated. There will be four chimneys, each 14 ft. in 
diameter inside. The make-up water for the boilers will be 
derived from Artesian wells, while condensing water will be 
obtained from the river. Each engine will be provided 
with a separate condenser, fixed, together with all the 
exhaust pipes, in the basement under the engine room. 
The station will have its own wharf, where colliers of 
1,000 tons burthen can lie, and the coal will be transferred 
by machinery direct from the hold to the bunkers, whence it 
will be fed to the boilers by gravity. Ashes will be dis- 
posed of in an equally simple and economical way. The 
switchgear will occupy two galleries in a recess on the side 
of the engine room opposite to the boiler house, and will be 
of special design to meet the severe conditions of large 
powers at high pressures. 

The station buildings were completely re-designed to Mr. 
Rider’s requirements by Mr. W. E. Riley, architect to the 
London County Council, as it was found that large 
economies could be effected on the original designs, both in 
the construction and in the working of the station. 

From the power station a separate feeder will run to each of 
the sub-stations, which are designed to supply the whole of the 
electric tramways in South London, existing or to be con- 
structed. The first of these sub-stations will be located res- 
pectively at the Elephant and Castle, at the end of the cable 
tramway in Brixton Road, at Clapham Common, at Streatham, 
at, Camberwell (where the offices and a car depót are situated), 
and on a large site, called Fairlawn, at New Cross, where 
there will be а car-shed. The high-preseure cables running 
to the sub-stations have been ordered from Messrs. Siemens 
Bros. & Co., and are of the paper-insulated lead-covered 
three-core type, each core having a cross-section of 0°15 
вд. in. A copper sheathing of 0°075 sq. in. cross-section 
surrounds the cable just inside the lead covering, and will 
be connected with earth, in accordance with the require- 
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шепів of the Board of Trade. These cables, as well as the size—500 kw.—will be called for in future orders. 
distributing cables from the sub-stations, will be drawn into The three sub-stations above-mentioned will be used to feed 
stoneware ducts similar to those used by the Post Office in the'lines:about to be equipped namely, those running from 
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[Photo by В, Thiele & Co.) 
Dr. A. B. W. KENNEDYy, F. R. S., M. I. C. E., &c. 
Consulting Electrical Engineer to the L. C. C. Tramways. 


laying the telephone cables, and 1,000,000 have been the Elephant to Greenwich vid New Cross and Old Kent 
ordered from three contractors. Road, and to New Cross vid Walworth and Peckham. As 

Besides the direct connection with the power station, an these will be ready before the main power station, arrange- 
inter-connecting cable of the same type, but half the size, will ments have been made with the London Electric Supply 
be laid from one sub-station to another all round, во that each Corporation to supply power from their station at Deptford in 
sub-station can be fed from two others in case of need; this the meantime. The two three-phase generators of 1,500 Kw. 


Мв. J. H. Riper, M.LC.E, M. I. E. E., &c. 
Electrical Engineer to the L.C.C. Tramways. 


arrangement provides ample security against breakdown. each, which are being built by Messrs. Dick, Kerr & Co., 
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SECTION AT INSULATOR MANHOLE. 
SECTIONS AND PLAN OF TRACK. 


and were originally intended for the Greenwich works, will 
be installed at Deptford in the Supply Corporation’s building, 
and will be supplied with steam by the Corporation at a cost 


C @ of 1°54. per unit generated. This plant will be in use for the 
The Elephant and Castle New Cross and Camberwell new lines before next Christmas. 


sub-stations will be equipped with motor-generators of For the operation of the Tooting line, which is of more 
300 KW. each, which have been ordered from Messrs, immediate interest, a similar arrangement has been made 
Dick, Kerr & Co.; probably machinery of a larger with the South London Electric Supply Corporation. А 
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Ec ioe ia - 5——3 house two 1,500-Kw. direct current generators 
— = j ae (which also were originally ordered for the 
pp "eru o || wy3il| qm CIT Greenwich works), built by Messrs. Dick, Kerr 
Sees эрк AE ы uri Gies oa ee doi and Co. The engines were made by Messrs. 
| | ү 1H | | Йй ee Ale eig Ltd. таз FIRED kien steam 
= eee e,, H y the Corporation, whic put down extra 
ЛГ 222220222 2 Р Е Д A plant in the shape of two Stirling boilers for 
[AZ “2 СА 2 the purpose. The tariff here is 1:44. per unit 
— generated. The generators work at 550— 
625 volts, and supply power to the sub-stations 
ee VSF at Clapham, Brixton Road and the Elephant, 
FF алемде нн ас ia 8 г eu the last of which will for some time have to 
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do double duty. It will be understood that no 
motor-generators are required at present in the 
sub-stations, the incoming feeders from Lough- 
borough Junction being connected direct to the 
switchgear, which is all of the direct current 
type. When the high-pressure supply becomes 
available, these feeders will be disconnected 
and replaced by the cables from the motor- 


/ 7 | 
4 Bly generators. The feeders will then be with- 
Р, drawn from the ducts and used elsewhere as 


VERTICAL AND HORIZONTAL SECTIONS OF CONDUIT. distributors. They are paper-insulated and lead- 


pepe sie 


Se 


EXCAVATION READY FOR YOKES. SLor RAILS AND YokES IN POSITION. 


SECTION OF TRACK AT DRaIN Prr. 
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CABLE Door. 


temporary building has been erected adjoining the Corpora- covered, two in number, each of 0°75 sq. in. cross-section, 
tion’s generating station at Loughborough Junction, to and were made by the British Insulated Wire Co., Ltd., 


Vol. 52. No. 1,929, May 15, 1903.]: 


THE ELECTRICAL REVIEW. 


831 


who received the contract for all the low-pressure cables on 
the south side of the river. The cost of the whole of the high 
and low pressure cables, including drawing into ducts laid by 
the Council, amounted to £99,900. The ducts themselves, 
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CONDUIT COMPLETED. 


with the laying, will cost abeut £50,000, but provision has 
been made for great extensions of the cables in this section 
of the work. The cables will suffice for the supply of 50 
miles of single track, feeding both poles. 

Having thus briefly outlined the scheme as a whole, with- 
out which many points which will be referred to would 
seem obscure, we may proceed with the details. Naturally, 
the track first claims attention, as it is in this feature 
that the County Council’s tramways differ most from other 
electric tramways which have already been constructed in 
this country. Although the first practical conduit tramway 


SPECIAL WORK: Sr. QEORGE'sS'ICIROUSIAND IBLACKFBIARS ROAD. 


was laid down in England—at Blackpool—in 1885, by Mr. 
Holroyd Smith, and was so far successful that it was in 
operation until 1899, when the constant difficulties set up 
by the sand and flooding by the sea led to the substitution 


of the overhead trolley system, the conduit has been 
developed entirely abroad ; and until the short section of 
conduit tramway at Bournemouth was opened in January 
last, this mode of supplying power to tramcars was not 


TRACK COMPLETED AND PAVED. 


represented in this country. The Bournemouth tramways 
were also constructed by Messrs. J. G. White & Co., and 
naturally resemble the London lines in many respecta, the 
main difference being that the former have the slot in one 
of the track rails, while in the latter the slot is in the 
centre of the track. 

The construction of the track is clearly shown by the 


BPECLAL Work: KENNINGTON ROA D AND WESTMINSTER 
BRIDGE Roap. 


accompanying drawings and photographs. The gauge of 
the line is standard, 4 ft. 84 in.; the running rails weigh 
102 Ibs. per yard, and are of the usual girder type. They 
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rest directly upon the surface of a concrete foundation, 
which is generally 8 in. deep, and normally extends 18 in. 


Methods of connecting feeder to switches. 


DIAGRAM OF CONNECTIONS IN FEEDER SwiTCH PILLAR. 


A, B, O, D, &c., conductor rails and corresponding terminals. 
The numbered diagrams show the four methods of coupling up either of the 
two feeders by means of links, viz.:— 


1, Feeding both tracks towards the left. 

2, Feeding both tracks towards the right. 

8, Feeding both tracks in both directions. 

4, Feeder disconnected, T-rails coupled through. 


Ы) 


beyond the rails on either side of the roadway. The slot- 
rails are of the “Z” type, with a lip to allow surface 
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water to drip straight through to the bottom of the conduit, 
without creeping down the sides; they weigh 62} lbe. per 
yard each. The paving consiste of granite setts in and 
between the tracks, except where a special noiseless pavement 
is required in front of churches, theatres and hospitals. At 
these places “ Improved Sanitary Block " is used. 

The yokes are of cast-iron, of heavy section, weighing 160 lbs. 
each, and are spaced at 3 ft. 9 in. centres; the slot rails are 
tied by short rods to the outer lugs of every yoke, while 
the track rails are tied to every other yoke by means of rods 
held in place on the yokes by the slot rail tie-roda А! 
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intervals of about 40 yards there are sumps for drainage, 
connected with both tracks by a 12-in. pipe, and with the 
sewers by a simple trap. A similar sump is placed at all 
special work. 

The only part of the conduit which is deeper than two 
feet is the switch pit, which is provided at each piece of 
special work. This takes the place of the ordinary drain 
pit, and is deep enough to allow a man to get into it—1 ft. 
deeper than the tube. The latter is cast around a wooden 
form, which is fixed between adjacent yokes; when the 
concrete has set, the boards are removed, leaving the conduit 
in ita finished condition, except at the bottom, which is 
* floated ” with thin cement to give a smooth surface. The 
wall of the conduit is about 6 in. thick, except at the yokes, 
where it is made 4 in. thicker at the sides and 4 in. deeper, 
to enclose the yoke. : 

The insulators are 
spaced 15 ft. apart, 
between yokes, in 
manholes with re- 
movable covers, the 
latter being filled 
with material similar 
to the paving, as 
shown in the draw- 
ings. The insulator 
used consists of a 
porcelain body 
cemented into a 
cast-iron cap, the 
surfaces of both 
being corrugated to 
assist the grip of 
the cement. Inside 
the porcelain, and 
similarly cemented, 
is а wrought - iron 
bolt. The insulator 
is provided with an 
apron on the cap to 
shed water, and 
another one on the 
porcelain. Each 
insulator is ав- 
sembled at Messrs. 
J. G. White & Co.'s 
works in London, in 
arack which holds 
all the parts in exact 
adjustment whilst 
the cement is set- 
ting. For this 
reason no vertical 
adjustment of the 
insulator is песев- 
sary; horizontal ad- 
justment is ingeni- 
ously provided by an 
eccentric washer on 
the stem of the in- 
sulator, which fits 
into a recess turned in the top of the cast-iron clip 
that. supports the conductor rail. Ву rotating the 
washer more or less, the position of the rail can be 
accurately adjusted. The cap of the insulator is 
bolted direct to the base of the slot rail. The web of the 
T-rail is fixed in the jaws of the clip by a taper pin dropped 
in from above, and not otherwise secured ; this facilitates 
the removal of the T-rail, should this be necessary for any 
reason. А joint is provided at the end of each rail, J in. 
wide; the gap is bridged over by two flexible copper bonds, 
with solid ends hydraulically pressed into the web. Each 
conductor rail is 30 ft. long, and weighs 22 lbs. per 
yard ; the joints in the two rails are staggered. At the 
joints the rails are held in jaws of special design, there being 
two pins, one toeach rail end. The conductor rails are firmly 
held with their vertical faces 6 in. apart, and with their 
centres 14 in. below the top of the slot rails, leaving a clear 
space of 8} in. between the lower edges of the rails (which 
are 34 in. deep) and the bottom of the conduit. The 
extreme width of the conduit is 144 in. inside. 


BRIXTON Roap Sus-SraTion: Low-PRESSUBRBB SWITCHBOARD. 


The slot rails and the crown of the roadway are raised 
$ in. above the running rails, to shed water from the slot; 
the running rails are suitably drained at intervals. The 
slot is only $ in. wide, and therefore has practically no 
detrimental influence upon the ordinary traffic. | 

At all special work, and at the section insulators, which 
occur at intervals of half a mile, and are algo feeding points, 
a plough hatch is provided ; this is of very simple con- 
struction, consisting merely of two narrow cast-steel lids 
forming the sides of the slot, dropped into seate. The 
hatch is always placed at the centre of the gap between 
the rail ends, and as this gap is 2 ft. long, the plough is 
necessarily dead when it has to be handled. The ends 
of the T-rails at section insulators are splayed apart, to 
enable the plough to enter easily, and are supported at 

à these points by a 
pur of insulators 
1ustead of one, to 
provide against pos- 
sible shocks from 
the plough. 

At points and 
crossings the T-rails 
are interrupted alto- 
gether, the car hav- 
ing to drift through 
without current. 
The break is not 
usually longer than 
8 ft., though at the 
worst crossings it 
reaches 12 ft. This 
is one of the dis- 
advantageous fea- 
tures of the conduit 
system which can- 
not be avoided in 
practice. At compli- 
cated junctions re- 
peated breaks occur, 
the lamps in the car 
go out, and the car 
may have to be stop- 
ped while drifting, in 
which case there is 
nothing for it bat 
to have recourse to 
muscular effort, or 
the assistance of 
another car, to move 
iton until connection 
is re-established. 
Therule is toshut off 
the power altogether 
while passing 
through switches. 

The whole of the 
special work has been 
carried out for 
Messrs. J. G. White 
and Co. by the 
Lorain Steel Co., and consists of hardened steel, with 
special steel insets where the running rails cross one 
another and where they cross the slot. The track rails at 
switch points are both provided with movable tongues, 
which are coupled together and with the slot tongues beneath 
the road surface, and are operated by the same lever; at all 
facing points an attendant is stationed, while the cars run. 
through trailing points as usual. The slot switches are so 
designed, with serrated edges, that the slot is at no part 
wider than 3 in. at any time. 

The reconstruction of the track presented many difficulties, 
not the least of which was that of breaking up the old 
track, which was extremely well made. The most satisfactory 
method was found to be to jack up the old concrete roadbed 
for a distance of 50 or 60 ft. en bloc, and then to smash it 
up with spikes and sledges. After the debris was removed, 
the excavation for the conduit was made and graded, with 
chases for the yokes. Next, the slot rails and tie bars were 
bolted to the yokes, and the latter temporarily supported 
with cross sleepers while the slot rails were levelled. "The 
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yokes were then fixed in position by partially forming the 
bottom of the tube round the yoke with 5 to 1 concrete; 
the wooden forms for the tube were secured between the 
yokes with wedges, and the concrete was rammed to form the 
tube. Special centres were used to form the insulator boxes. 
The track foundation was composed of 7 to 1 concrete. 

The next process was the plate-laying, which differs con- 
siderably from ordinary tramway construction; not only 
have the track rails to be correctly curved and gauged, but 
also the slot rails and the T-rails must ре kept concentric 
with the track and true to gauge. ^ Lastly, the insulator 
frames and covers were set, and the only remaining operation 
was to pave the roadway. 

The T-rails were introduced into the conduit through 
gaps left at suitable intervals—generally the sumps for 


the plough were to take the wrong path at a switch, it would 
simply slide along the bars as the car went on, until it 
dropped off outeide the car. No harm would be done, and 
the plough could be replaced at the hatch without delay. 
Further, this device enables the slot to be diverted to t 
side of the track where necessary ; such occasions arise at 
the junction with the cable routes at Kennington, and in 
the car-sheds. There is naturally a difficulty in using the 
centre slot in the sheds, as the conductors obstruct the pits. 
The most practicable alternative to the use of the 

for moving the cars in the sheds would be an overhead 
trolley with a length of cable, connected with the car by 
means of a plug and socket; and this has been in use for 
some months at the training school, which is carried on at 
the cable power house and depót at. Streatham Hill A 


— 


p 


[- TT 
1 
м mid. 


"| m 
| é 


GENERATING PLANT IN TEMPORARY POWER STATION AT LOUGHBOROUGH JUNCTION. 


drainage answered this purpose. The  T-rails were 
guspended by means of special tools from small carriages run- 
ning on the tables of the slot rails, and were thus carried to 
the point where they were required ; there they were secured 
to the insulators, and bonded by means of a special hydraulic 
press, which operated through the opening of the insulator 
box 


During the process of reconstruction, the horse traffic had 
to be kept going, without interruption ; this was accom- 
plished by means of long lengths of temporary track laid 
alongside the track under conversion, to maintain the double 
track service. The rails used for this purpose were of a 
special flat section, which provided the groove for the flange 
of the car wheels, while it offered no serious obstruction to 
the ordinary wheeled traffic. 

All the cars are fitted with the sliding plough devised by 
Mr. Connett; this is carried on a pair of parallel bars at right 
angles to the car, and is free to move sideways to adapt itself 
to slight eccentricities of the slot. By an ingenious extension 
of the idea, the bars are clear to the ends, во that if by chance 


better plan, however, is to divert the slot to the side of the pit, 
protecting the workmen from the conductor rails by a wooden 
conduit, one side of which is hinged to admit of ready 
access. Thus practically the whole width of the pit is left 
free for work on the motors and trucks, 

The junction with the cabie line, referred to above, is of 
interest, as it is unique in electric tramway practice. It is 
intended to run the electric cars over the cable route until 
the latter is reconstructed, exchanging the plough fora 
gripper at the junction ; to effect this easily and quickly, the 
two conduits have to be built side by side, under very 
difficult conditions. This, however, is apart from our 
present subject. 

On the footpath opposite each of the section insulators 
there is a feeder pillar, equipped with eight switches anda 
system of link couplings; from this it results that the 
boxes are somewhat larger than those to which we are 
accustomed in connection with trolley systems. The eight 
switches are necessitated by the fact that both poles have 
to be controlled, there being eight T-rail ends opposite each 
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box. The arrangement of the switches will be best under- 
stood from the diagram given on p. 832 ; it will be seen that 
by means of the links it is possible either to connect the 
feeder cables to the switches, and so to the T-rails, feeding 
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either pair in either direction, or both at once, or to connect 
the sections of the T-rails through, and lay the feeders idle. 
These boxes were supplied by the British Insulated Wire 
Co., Ltd., to Mr. Rider's designs. 

The feeders are carried in earthenware ducts laid in 
concrete, with a surrounding layer 4 in. thick, The ducts 
are laid between the tracks under the roadway, except 
on the, length between Clapham Common and Tooting, 
where they are laid under the sidewalk. At this part, too, 
the tracks are laid 8 ft. 04 in. apart to] centres, instead 
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Only ten of these ways are used for the Tooting lines, the 
other 22 being laid for the service of fature roads. The 
sizes of the cables also vary, according to the distance 
traversed, and the density of the traffic expected; for 
example, London Road receives cars from 
all parts of the south side, and the load 
here is six or seven times as heavy as at 
Clapham, for instance. The cross-section 
of the cables varies, therefore, from 0°15 
to 0°75 sq. in. An important difference 
between the conduit and the trolley system 
is here met with: both conductors are in- 
sulated from earth, but either of the con- 
ductor T-rails may develop an earth fault. 
Hence it is desirable to be able to reverse 
the polarity of the conductors, so that all 
faults of this kind may be brought to one 
side of the system, until the traffic ceases 
and the fault can be remedied at night. 
For this reason each half-mile of conduit 
has .to be separately fed from the sub- 
station, where the reversing-gear is situated. 
All the cable work has been carried out to 
Mr. Rider’s specification. Normally each 
pair of feeders feeds only in one direction— 
that is to say, each section of track is fed 
from one end only, in order to simplify 
the operation of reversing. 

We may now proceed to describe the 
switchgear in the sub-stations. At present 
the latter are equipped only with low-pressure 
gear, as already explained, the motor-gene- 
rators not being installed as yet. Eventually 
there will be three kinds of switchgear in each sub-station— 
high-pressure switchgear to control the in-coming feeders 
and alternating-current motors, low-pressure gear for the 
generators, and low-pressure gear for the distributing cables 
and reversing gear. The last-mentioned has been put in 
place. We give on p. 838 & view of the switchboard at 
the Brixton Road sub-station, and on p. 832 a diagram of 
connections, 

The sub-station switchboards were made to the designs 
of Dr. Kennedy, by Messrs. Cowans, Ltd. The panels con- 
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of 9 ft. 04 in., as elsewhere. The minimum number of 
ducts provided is four; the number varies according 
to requirements, there being a meximum of 82 for 
а short distance near the Elephant and Castle sub-stetion. 


trolling the feeders are all exactly alike ; each of them serves 
both poles, and consists of an enamelled slate slab, carrying 
at the top an edgewise circuit breaker of Messrs. Cowans’ 
design, on the positive pole only, an ammeter on each pole, 
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of the moving-coil type, made by Messrs. Nalder Bros. and 
Thompson, a double-pole main and reversing switch, and a pilot 
light consisting of three lamps in series, These feeder panels 
are in a continuous length, numbering 6 to 10, according to the 
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CONTROLLER WITH COVER REMOVED. 


district served ; beyond them will come the boards referred 
to above. At the other end, at right angles to the main board, 
is fixed a testing board fitted with three indicating ammeters, 
two recording voltmeters, and one recording ammeter, and 
two sets of test lamps. A voltmeter of the illuminated dial 
type surmounts this board. Ву the side of the testing board 
is à regulating handle for controlling a water resistance, 
which is used normally for keeping the negative pole of the 
system at earth potential. 

A reference to the dia- 
gram of connections will 
help to make clear the 
method of working. Each 
pair of outgoing feeders 
passes through a double 
pole change-over and re- 
versing switch (x, y, &c.), 
which is provided with 
working contacts, 1, 4, and 
also with test contacts, 
2, 8, in each position. 

The contacts numbered 
1, 4, are connected through 
two ammeters and one 
circuit breaker with the 
main bus-bars; contacts 
2, 3 are joined to the 
testing bus-bars, which 
are connected with the 
main bars through am- 
meters and circuit breakers 
on the testing panel, and 
resistance coils, as shown. 
Two rows of bulkhead 
fittings, each containing a 
group of three lamps in 
series, are fixed on the 
testing panel; the con- 
nections of these are best 
understood from the small 
diagram on p. 832. E 

It will be seen that iu each row the two outer lamps, 


в and c, are connected as in Hopkinson's earth test, while 


the centre lamp, 4, is directly across the bus-bars. Two of 


the upper lamps will burn brightly, but as the negative 
bus-bar is normally earthed by the water resistance, the 
lamp on that side will not be alight until the earth ів 
removed. Should a heavy earth come on the positive side 
on any one of the feeders, the positive pole is brought down 
to earth potential, and the negative lowered to 500 volts 
below . This is at once indicated by the lamps connected 
to the positive bar going out, and the negative bar lighting 
up brightly. This alteration of potentiality is possible so 
long as the resistance in the water rheostat is sufficient to 
prevent the passage of an excessive current. The defective 
section can then be hunted up by momentarily disconnecting 
one feeder after the other, the lamps returning to their 
normal condition as soon as the faulty section is switched off. 
This section can then be reversed, putting the earth on the 
negative side. Thus if one of the feeder circuit breakers 
come out, the attendant places the reversing switch in 
connection with the adjacent testing contacts, whereby the 
lower row of lamps is brought into operation. If it should 
appear from tbe brightness of the two outer lamps that 
the positive feeder is earthed, the attendant next closes the 
switch on the opposite side. Thus, so long as only one of 
the T-rails in any half-mile section is earthed, all the faults 
can be put on one pole, and the cars can be kept running 
without difficulty. The lower row of lamps must always be 
made to light up so as to correspond exactly with the upper 
row of lamps, before the section is switched in. The testing 
circuit is found to work satisfactorily, and enables faults to 
be detected without dangers from arcs which might be caused 
by switching straight on to а short circuit. It also enables 
the switchboard attendant to watch the behaviour of a fault, 
and as soon as the line is cleared to again switch it on. 

The plant which has been installed at the Loughborough 
temporary power station consiste of the two 1,500-Kw. 
direct-current machines, which are ooupled direct to 
Ferrranti vertical engines. The generators are of the 12-pole 
type, compound-wound, and when running at a speed of 150 
revolutions per minute develop at full load 2.400 amperes at 
625 volts. The design of these machines is in general 
accordance with the standard practice of Messrs. Dick, Kerr 
and Co., Ltd. 

The cast-iron magnet frame with its field-magnet bobbins 
weighs 30 tons. The frame is divided horizontally ; but, in 
order to provide easy access to the armature and to the 
lower field coils, it is possible to slide the whole of the field 


SINGLE-TRUOK CaR. 


frame axially sideways, and thus disclose both the armature 
and the field coils. The pole-pieces are cast into the magnet 
frame; they are made of laminated steel, and are dove- 
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tailed.at each end. The laminations are held together by 
steel end pieces bolted securely together. 

The field bobbins are held in position by means of 
detachable pole-shoes, especially shaped to give an efficient 
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distribution of the magnetic flux. The series coil is wound 
at one end of the bobbin, the shunt coil occupying 
the remainder of the space. Both series and shunt windings 
are insulated with special material of high quality, and each 
field coil is tested before it is put in position, with a pres- 
sure of 2,500 volts. 

The armature core is carried on a cast-iron spider formed 
of double arms carrying the rim, which is divided so that 
shrinkage strains are avoided. The -hub has a very large 
bearing surface on the shaft, and is keyed in place ; it is also 
extended to carry the commutator spider. The armature 
core is made up of laminated punchings of high-class steel, 
which are thoroughly annealed, and are japanned in order 
to prevent the formation of eddy currents. At intervals of 
4 inches spacing discs are inserted between the laminations ; 


mutator being designed to carry the end of the armature 
coils. The armature coils are insulated with a combination 
of yarn and Japanese paper with sheet mica, and are insu- 
lated from the core by layers of the same insulating material 
combined with oiled linen tape. The coils are former- 
wound, and are interchangeable. There is, of couree, no 
joint in any coil, except at the points where it is attached 
to the commutator. 

The commutator bars are of hard-drawn copper, and are 
finished accurately to gauge. The complete commutator is 
carried on the extended armature hub already referred to, 
and is securely keyed to this. Balancing rings are provided, 
which are carried on one of the armature end-plates nearest 
to the commutator. The brush-holders are so designed 
that the current does not pags through any moving joints or 
tension springs; the tension can be applied to the brushes 
without lifting them, and any brush can be removed without 


' disturbing the others. Movement of the brushes about the 


commutator is obtained by means of a hand-wheel and screw. 
The following are the leading a pinus of the 

engines supplied by Messrs. Ferranti, Ltd. :— 
he cylinders are 31 and 62 in. in diameter, with a 


stroke of 30 in.; the piston rods are 6} in. in diameter. 


The main bearings sre 18 in. in diameter and 36 in. 
long, the crankpins 114 in. x 14j in. long, and the cross- 
head pins 9 in. x 13j in. long. 

The guaranteed steam consumption per I.H.P.-hour is as 
follows, with 190 lbs. steam pressure :— | 


At full load, condensing, 13} lbs.; non-condensing, 


163 Ibs. 
16 „ 
175 „ 
19 


» 99 


: do 95 overload $ 
The fly-wheel, which weighs 48 tons, is bolted to the 
armature spider, whereby the torsional strains are trans- 
mitted directly from one to the other, instead of passing 
through the shaft. 

The engines are controlled by an automatic governor of the 
relay type, an emergency governor being fitted in addition 
to work on the throttle valve. The expansion gear is also 
fitted with hand-gear for altering the cut-off, should the 
automatic governor fail, and the engine may be shut down 
instantaneously from the starting platform, by means of a 
knock-off lever closing the throttle. 

The valve gear is of the well-known Ferranti type, in 
which separate steam and exhaust valves of grid form are 
positively driven by cams, : 

The switchgear has been provided by Messrs. Ferranti, 
Ltd., and provides for the control of the two 1,500-kw. | 
direct-current generators, three circuite of 1,000 amperes 
each, and the motor circuit of a double-booster. While the 
gear is of the cellular type, so familiar in high-pressure alter- 
nating current stations, many modifications in detail have been 
introduced, rendered necessary by the use of direct currents 
of large power. All the switches can be opened by hand, but 


in addition they are controlled by automatic trip gear, those 
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on the generators being operated by a reverse current, and 
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SECTION AND ELEvATION OF RAIL AT JOINT. 


this arrangement gives air ducts passing from the centre 
of the machine to the periphery of the armature. The 
laminations are clamped in position by means of special 
‘cast-iron end rings, the ring furthest away from the com- 


those on the feeders by a maximum current. The arcing 
which occurs on opening the switches is taken on horn 
flares, mounted at the top of the switchgear. 

The system will commence running with 100 cars of the 
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bogie type, made to the specification of Dr. Kennedy. 
Since this order was placed, a further order for 100 single- 
truck cars to the specification of Mr. J. H. Rider has been 
placed with Messrs. Dick, Kerr & Co., Ltd., and for 100 
bogie and 100 single-track cars with the British Westing- 
house Co. 

The bogie cars supplied by Messrs. Dick, Kerr and 
Co., Ltd., are carried on Brill maximum traction trucks, 
the cars themselves mainly coinciding with the stan- 
dard construction adopted at the works of the Electric 
Railway and Tramway Carriage Co., Ltd. They are of the 
reversed stairway type, and are designed to carry 66 
passengers each. The overall dimensions of the cars are 
33 ft. 6 in. over the buffers, the extreme width being 
7 ft. 1 in. The underframe of the car is constructed of 
teak, strengthened at the side sills by angle irons which run 
the whole length of the car. The structural work in the 
body of the car is of aeh, the main body panels being of 
mahogany, and the remaining panels of canary white wood. 
The roof is of double type, the inner boarding of pine 
being covered with millboard. 

Two large central windows and four small windows are 
used at each side of the car, the smaller windows being 
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laminated steel, bolted to the frame; the punchings are 
arranged with projections which, when built up, give a special 
form of pole tip, designed to distribute the magnetic field 
in such a way as to produce sparkless commutation, while 
also serving to hold the field coils in position. The 
field coils are machine wound upon a former of the 


same shape as the  pole-pieces, over which they are 
to be fitted. After being removed from the former they 


are immersed in an insulating compound, which fills the 
spaces between tha wirer. The complete coil is water- 
proofed with a compound which renders it impervious to 
moisture, and the magnet coil is secured in the motor frame 
by means of a rectangular bronze frame, which is forced 
into the interior of the coil. The armature core is built 
up of discs punched from sheet steel of high quality, 
securely keyed on the shaft, and ground to perfect cylinders. 


The armature coils are all alike and interchangeable, and 


special care is taken in their manufacture. The commutator 
is carried on a cast-iron hub accurately bored to fit the 
armature shaft, a special micanite insulating ring being 
inserted between the bars and the hub. The finished com- 
mutator is tested with a high alternating pressure between 
the segments, The armature bearings are of bronze, and 
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arranged with movable sashes to give increased ventilation 
during hot weather. The interior is divided in the middle 
by a partition, the idea being that the conductor has better 


control over the seating of passengers by such an arrange- : 


ment. The inside finish is of quartered oak, and while there 
is an absence of upholstery, the seats being merely covered 
with carpet, the interior is nevertheless very bright and 
comfortable. 

One plough is carried on each car, the plough carrier being 
supported by an extension of one of the trucks ; this consists 
of a strong rectangular frame, having two channel rails on 
which the plough is free to move in a lateral direction. 

The electrical equipment on the cars consists of two 3 A 4 
type motors, which give nominally 37 в.н.р. each. This 
motor, while being extremely efficient, has bigh acceleration 
properties, and has been designed to meet the special con- 
ditions obtaining in London. The motors follow the 
standard construction adopted by Messrs. Dick, Kerr & Co., 
Ltd. The shell of the motor, which forms part of the field 
frame, is made in halves and ‘bolted together, the front bolts 
forming hinges, thus enabling the lower balf of the frame to 
be swung elear to give easy access for repairs to field coils 
or armatures. To the upper half of the frame the bearing 
supports of the axle and armature shafts are cast. Access 
to the brushes is obtained by means of an iron lid placed just 
over the commntator. The pole-piecea are bnilt up of 


the axle bearings of malleable iron shells lined with white 
metal. The ueual single reduction gearing is employed, the 
gear running in a special oil case. 

On account of there being no earth return on the London 
County Council system, it has been necessary to adopt 
double canopy switches and automatic circuit breakers on 
the cars. "These are of the standard Preston construction. 

One of the most interesting features in connection with the 
cars is the new form of controller which has been adopted. 
The main features of novelty are the form of arc-disrupting 
device, and the arrangements for rheostatic braking. The 
arc-disrupting device consists of a solid iron core extending 
from the top to the bottom of the controller. This core is 
suitably wound throughout its entire length, but the windings 
are not all in the same direction ; they are so arranged that 
the magnetic flux shall have proper relation to the 
direction of current flowing in the arc. Where a 
change in the direction of the winding becomes 
necessary, a flange is cast on the core. The windings 
are then covered with suitable insulation, around which is 
placed a series of thin copper rings, so arranged that cach 
ring subtends a finger and contact. The blow-out windings 
are in series with the main current, and the effect upon an 
arc created between a finger and contact is that the aro 
becomes so attenuated that disruption takes place, as 
shown in the diagrams on page 837, the whole process 
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being completed almost instantaneously. The contacts are 
entirely saved from damage, and the nature of the are 
under the influence of the blow-out is comparatively 
innocuous; any deterioration -of the copper rings after 
several months of operation under severe conditions is quite 
inappreciable. The whole blow-out device is placed so that 
the copper rings are in close proximity to the source 
of the arcs, but for convenience it is mounted on 
pivotal hinges, so that it may be swung back for 
inspection of the fingers, &c., or lifted right away from the 
controller, if required, without unscrewing any nuts or bolts 
whatever. The electrical connections for the blow-out 
windings sre made automatically when the blow-out is in 
position. The blow-out is short-circuited when on either 
the full series or parallel notches, but comes again into 
operation prior to any break in the circuit being mede, 
on the movement of the controlling handle. 

In connection with the rheostatic braking, it has always 
been a difficulty, when providing sufficient power notches 
for easy acceleration, to arrange for a sufficient number 
of brake notches, without reducing to ап incon- 
venient minimum the distance between two notches, 
Messrs. Dick, Kerr & Co., however, entirely overcame 
this trouble by arranging that the three notches used 
for power working in parallel should also do duty for 
the braking when approached in the opposite direction, i. a., 
from the brake side. In addition, two further brake notches 
are provided, which on the power side are merely transition 
notches. The controller under consideration has seven 
. power and five brake notches, and the spacing between them 
is liberal ; this, together with a positive and easy action of 
the notching gear, renders it almost impossible for the most 
careless of motormen to rest between the proper notches, 

The driving handle is provided with a milled-head screw 
clamp to take up wear. The controller cover is easily remov- 
able by means of a catch situated near the foot of the controller, 
а great convenience with the present style of car construction. 
The power cylinder is of substantial construction, and is 
divided into three sections, insulated from each other and 
from the central spindle. The top section consists of seven 
rows of contacts, engaging with seven fingers; these con- 
trol the resistance in circuit and the operation of the blow- 
out. The next section of three contacts and fingers controls, 
in conjunction with the bottom section of one contact and 
finger, the connections of the motors for series or parallel 
running. Either motor may be cut out, and the car run on 
the remaining one. 

The diagrams on the opposite page give a clear idea of the 
wiring arrangements in connection with this form of controller. 
Some alteration from the standard wiring is necessitated 
by the completely insulated return. 

As we have already stated, the chief contractors in connec- 
tion with the Tooting section were Messrs. J. G. White and 
Co., Ltd., for the road work ; Messrs. Dick, Kerr & Co., 
Ltd., for the generating plant and cars, with engines by 


Messrs. Ferranti, Ltd.; and the British Insulated and 


Helsby Cables, Ltd., for low pressure cables. Messrs. W. 
Scott, Ltd., supplied the rails, and the Lorain Steel Co. the 
special work, while the switchgear was supplied by Messrs. 
Cowans, Ltd., and Messrs. Ferranti, Ltd. We are indebted 
to several of these firms for kind assistance in the prepara- 
tion of this article. 

The consulting engineer to the Council was Dr. Kennedy. 
Mr. Alfred Baker is the general manager of the tramways, 
and Mr. J. H. Rider the electrical engineer. The buildings 
were designed by Mr. W. E. Riley, architect to the Council, 
and have been erected in great part by the Council's staff, 
under the works manager, Mr. Humphreys, while the 
electrical work in connection with the temporary power 
station and the sub-statione, and the laying of the mains, has 
been carried out by Mr. Rider. 


NOTES. 


(Continued from page 826.) 


The late Dr. Hopkinson.—In the large lecture room 
of the Engineering Laboratory at Cambridge on Monday, Sir Joseph 
Lawrence, M.P., unveiled a bust of the late Dr. John Hopkinson. 
The bust was presented to the laboratory by the directors of the 
Linotype Co. After the ceremony, Lord Kelvin said he was sure 


Prof. Ewing would remember with gratitude what John Hopkinson 
did in the way of bringing iuto existence the Engineering School 
cf the University of Cambridge. Hopkinson was an undergraduate 
in the University at a time when it gave little encouragement to 
anyone who desired to cultivate physical sciences; but it gave great 
advantages to allin the strong foundation that it laid in mathe- 
matical training. The old-fashioned Senior Wrangler of Cambridge 
would for ever remain an honoured name and a coveted title. The 
Engineering School, which had now developed so magnificently 
under Prof. Ewing, with the hearty co-operation of the old members 
of the University, owed its existence in its present form very much, 
indeed, to Hopkinson. For months and years before his death ће 
was engaged in planning for the great development which they now 
had, and his good work had borne fruit after his death. The Vice- 
Chancellor, referring to the impending departure of Prof. Ewing, 
to take up his duties of Chief Naval Iostructor, said that the nation 
was greater even than the University of Cambridge, and he did not 
doubt that Prof. Ewing did right not to hesitate for a moment when 
the larger call came. 


London County Council.—The Council decided at the 
meeting on Tuesday, to lend £1,535 to the Stepney B.C., and 
£1,413 to the Poplar B.C., for electric lighting purposes. 

The Highways Committee submitted a joint report by the chief 
engineer and the tramways manager, dealing with the relative cost of 
the conduit and overhead trolley systems of electric traction. The 
report shows that the total cost of the road work and platelaying 
for the reconstruction of the Tooting lines, including the diversion 
of pipes, has amounted to approximately £224,020, which divided 
by the length (16:4 miles), gives a cost of £13,600 per mile of single 
track. It is estimated that the expenditure on the Greenwich lines 
will reach £14,041 per mile, and as compared with the overhead 
trolley system, the cost of the conduit is shown to be 33:13 per cent.. 
higher. | : 


The Royal Society.—Among papers down for reading 


yesterday afternoon were the following :— 


"'Tbe Combinstion of Hydrogen and Chlorine under the Influ- 
ence of Light," by P. V. Bevan. Communicated by Prof. J. J. 
Thomson, F. R. S. | 

"On the Photo-Electric Discharge from Metallic Surfaces in 


Different Gases,” by Dr. W. Mausergh Varley. Communicated by 


Prof. J. J. Thomson, F. R. S. 

“On the Radiation of Helium and Mercury in a Magnetic 
Field,” by Prof. A. Gray, F. R. S, and Dr. W. Stewart; with R. A. 
Houston and D. B. McQuistan. 


Lecture on Motor-cars.—Mr. O'Gorman's lecture on 
Friday last, May 8th, at Caxton Hall, was excellent in manner. It 
eeems ridiculous that it should cost more to send goods by rail than 
by rcad. Yet the lecturer assured us, if we heard aright, that by 
rail the cost was 4d. per ton-mile as against 1d. by tractor on the 
roads. We receive postal packages on which we find the stamp 
"Road borne," whence we infer that it pays the Post Office to 
bring parcels from such places as Ipswich by road, and not by rail. 
The lecturer pointed out the importance of motor vehicles to ur, a 
—he might have said the—colonising nation. He adjured us to buy 
land, and one of tbe many half-timbered lovelinesses to be had for 
an old song, because out of reach. The country is going up 
in price. The old inns аге to become valuable, and will afford 
meat and drink for man aud beast— we mean motor — ав 
of yore. The lecturer told us of an aged aunt who abjured 
motor-cars as machinations of evil, and walked three out of seven 
miles to her home alongside her nephew's car. Finally she con- 
sented to ride, but at her walking pace. The jeers of rusticity 
induced a plaintive request to go a wee bit faster, and the rapidly 
approaching dinner hour—possibly the fear of her own cook's 
wrath—finally decided the affair on a basis of speed. Aunty now 
owns three cars. Need more be said? As to cost of cars, while it 
may cost £300 to buy а car to do five miles an bour up hill, a maximum 
of 26 and an average of 15 miles per hour, it will cost £1,000 to 
change these figures to 16, 26 and 40, and about £50 for each mile 
per hour added to the slower car may be counted on as the price of 
speed. Mr. O’Gorman did not forget to tell us of the troubles of 
motor-cara, which were detailed with sufficient emphasis; he showed 
various photographs of interest, and an excellent series of animato- 
graph pictures taken from a balloon, as well as a motor-balloon 
with a cleverly sophisticated collapse of the same. Risks were 
dealt with, and the kind considerateness of the motorist was 
placed in a favourable light, which hardly seemed to fit one’s per- 
sonal experience of the fiends on the Brighton road. Motoring 
seems to render men callously indifferent to the rights and com- 
forts of others, and briugs out the most selfish of traits, as cyolists, 
pedestrians, horse-drivers, and all willagree. Of course this is not 
the view held by the man in the car, who experiences a keen 
pleasure in tooting suddenly and loudly where he might toot 
geutly and ascendingly. Nor does he consider the restive horse, or 
woothe it by the infallible remedy of speaking to it from the car. 
Put we are sure Mr. O'Gorman fails not, and we hope to hear him 
lecture again. 


The International Telegraph Conference: Electro- 
Harmonic Concert.—Mr. W. E. Lane, the hon. secretary, asks us 
to announce that the Electro- Harmonic Society has decided to give 
& Special Extra Concert (Ladies' Night) on Friday evening, June 
5th next, in honour of the Foreign Delegates to the forthcomiug 
International Telegraph Conference in London. The concert will 
be held in the King's Hall, Holborn Restaurant, and Bir William 
H. Preece, K. C. B., F. R. S., bas kindly consented to occupy the chair. 
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Memorial to Sir Henry Bessemer.—A representative 
Committee, with Sir William Preece chairman Mr. Julius Wernher 
as & trustee, has been formed for the purpose of raising & memorial 
to the late Bir Henry Bessemer. The objects of the memoriai 
are :—(1) The erection (and, if necessary, the endowment) of metal- 
lurgical teaching and research works in connection with the 
University of London, equipped for the testing of ores and 
metallurgical products by modern methods and for the investiga- 
tion of new methods and processes; and (2) the foundation of inter- 
national scholarships for post-graduate courses in practical work in 
connection with proposals now under the consideration of the Board 
of Education. The Committee includes leading representatives of 
the metallurgical, engineering and mining industries and profes- 
sions, and of education authorities. A meeting to inaugurate the 
fund wil be held at the Mansion House on Monday, 29th prox. 
All communications should be addressed to the secretary, Bessemer 
Memorial Fund, Salisbury House, E.C. 


Preparation of Alkali Metals by Means of Calcium 
Carbide.—A German patent has been taken out by а firm in 
Frankfurt-am-Main for a process of winning alkali metals with the 
aid of calcium carbide. А simple fluoride, a double fluoride, or a 
silico-fluoride of the desired alkali metal is heated in a suitable 
vessel to a red heat in presence of calcium carbide, when a double 
decomposition is stated to occur, yielding the carbide of the alkali 
metal and a simple or double fluoride of calcium. On pushing the 
temperature a little higher, the alkali carbide breaks up, and the 
liberated metal can be distilled over in the usual way. Moreover, 
it is claimed that if nitrogen or ammonia gas is Jed over the product 
of the reaction in order to prevent oxidation, a part of the carbide 
is converted into a cyanide by attraction of the nitrogen; and this 
cyanide can be recovered by lixiviating the residue. The whole 

process is claimed to be specially suited to the preparation of 

potassium, whích, by ite aid, can be won at a price that will render 
the metal a useful chemical re-agent; while it also forms an addi- 
tional use for calcium carbide. 


Far from the Madding Crowd!—In the form of a 
charmingly-illustrated and attractively-written booklet, a guide to 
the Metropolitan Railway Extension in Middlesex, Hertfordshire 
and Buckinghamshire has just been issued, with a list of country 
apartments to be let in the vicinity of the company's stations. How 
few people have more than a vague notion that the Metropolitan 
Railway is not restricted to the London area, and yet the extension 
of this line for a distance of over 50 miles passes through the 
above-mentioned oounties, and in its course traverses a section of 
the country containing scenery of the most picturesque and varying 
description. Step by step the Metropolitan Railway has opened 
up districts where the traveller and 3 may find 
unlimited scope for the gratification of every variety of taste, and 
where the tired Londoner, in search of some spot which will ensure 
his well-earned rest being enjoyed undisturbed, will find a welcome 
respite from the glamour and whirl of City life and the endless 
monotonies of business. A chapter of more tban passing interest 
entitled Electric Traction on the Metropolitan Railway brings 
the booklet to a fitting conclusion, as showing that nothing is being 
left undone in the way of quick transit, combined with cheap fares, 
to make the line popular with all classes of the community. Every 
information as to trains, fares, &c., will be gladly furnished by the 
general manager, Mr. A. C. Ellis, at 32, Westbourne Terrace, London, 
W., who is to be congratulated on the publication of such a 
fascinating and delightfully fresh little brochure. 


Engineering Education.—One part of the annual report 
of the Technical Education Board of the London County Council deals 
with the engineering and metal trades. There are now classes in 
machine construction and drawing at 22 centres, and general courses 
in engineering at 14 centres. Mechanics, theoretical and applied, 
is dealt with at 19 centres and steam at 12 centres. In the poly- 
technics alone it is estimated that 2,500 young engineers are 
attending classes in these trades; and engineering students also 
study mathematics, mechanics, physics, chemistry and other 
branches of science. An important development in the Battersea 
Polytechnic is technical instruction in the industries connected 
with electric traction; and the most important feature in the engi- 
neering and metal trades during the past session has been the great 
demand for classes in electrical engineering generally. 


Leicester'8 Loyalty.—It will be remembered by readers 
of the ELECTRICAL REvIEW that when the call for help came from 
Bouth Africa, the electrical and gas departments of the Leicester 
Corporation came very enthusiastically to the assistance of the 
country. No fewer than 78 men “donned the uniform of the 
Queen, either as reservists or volunteers.” ‘59 went out to the 
war,” and did important service in the campaign, and “19 were 
kept at home to do garrison duty.” It isa remarkable result that 
in spite of the hard fighting and hardships to which the men were 
subjected, every one of them returned safely. Those who remained 
at home cared for the wives and families of those who were away. 
We cannot spare room to tellthe story of the most excellent service 
which was rendered on the field of battle, and the financial aid 
which was made available at Leicester; if any of our readers takea 
special interest in the department, perhaps Lieut. D. F. Colson, the 
manager and engineer of the department, who himself was engaged 
in active service, may be able to spare them a copy of a very 
interesting 3U-page booklet, which has been issued, telling of the 
doings of “ The Leicester Gas and Electric Lighting Undertaking 
and its Soldiers,” | 


Blue Print Production and Special Arc Lamps.— 
M. Jacquin, in a recent issue of Eclairage Electrique, gives 
iculars of experiments he has made with a Broca arc lamp 
in connection with the production of blue and sun prints. The 
feature of the lamp in question, is the use of carbons having a core 
of carbide of iron. The lamp in question was a hand-regulated 
one, placed on a 110-volt circuit, with a rheostat interpolated. 
The positive carbon, which forms small globules of iron, was, 
contrary to the usual method, placed below. The arc was fairly 
long, and regulated to take about 18 amperes at a difference of 
potential of from 30 to 35 volts. Behind the carbons was placed a 
vertical bent sheet of zinc, forming a reflector, and sending the rays 
on to a frame measuring 24 x 30 centimetres, and supported ia а 
vertical position at a distance of 20 centimetres. Experiments 
were afterwards made with ordinary carbons of equal dimensions, 
with the same paper, the same intensity of current aud the same 
distances. A fairly long arc was employed, corresponding to 48 volts, 
in order to give rise to violet rays. As а result of the teste it was 
found that the production of blue-prints, white drawings on blue 
with ferro-prussiate paper, or black drawings on a white ground on 
heliographic paper, could be done three times more rapidly with the 
carbide of iron arc than with the ordinary arc. M. Jacquin adds 
that the experiments he made have only a theoretical interest, 
inasmuch as they were made with a hand-regulated lamp. To be 
of practical use, the lamps would have to be provided with an 
automatic regulating device, which will require carefally thinking 
out, owing to the fact that the fusion of the carbide core tends to 
cause the carbons to stick together, after which it is difficult to get 
them apart. He concludes by recommending manufacturers of arc 
lamps to inquire into the matter of the production of a robust lamp 
with carbons having oores of carbide of iron, and to make compara- 
tive trials for themselves of such lamps with ordinary arc lamps and 
with those having closed globes. 


The Curtis Steam Turbine.— This is another of those 
turbines of multiple effect by which the enormous velocity of 
flow of steam is reduced by passing it through a series of blades, 
none of which move at а velocity more than a fraction of the speed 
of the steam. Practically, such turbines consist of so many 
De Laval wheels separated by rings of fixed blades. Tests are 
said to have shown that, with steam at 140 lbs., а 600-Kw. dynamo 
consumed 19°5 lbs. of steam per kilowatt-hour, when the vacaum 
was 28:5 in. the output being 475 Kw., and the steam saturated. 
At 600-xw. output the steam consumption was 19°2, and at 775 xw. 
it was 191, showing a considerable range for economical operation. 
With 150° F. superheat, great economy was realised, the steam 
consumption being 17 lbs. at 450 xw., 16 75 at 600 xw., and 16 7 at 
775 Kw. А 5,000-xw. set is to be put to work shortly, and contracts 
are said to be in hand for many thousands of horse-power. 
Governing is effected by closing some of the steam nozzles, as is 
done, for example, in the Girard water turbine. Tbe steam turbine 
appears to be making headway in America, which has followed 
British practice consistently after a few years’ delay. Direct 
driving, which took hold so very slowly, will be a necessity with 
turbine work. Every steam turbine appears to differ very little 
from any other. They are all so many arrangements of curved 
vanes—in fact, so many steam Pelton wheels. 


Personal.—Mr. A. Stewart, who is relinquishing the 

t of traffic manager for the Dudley and Stourbridge District 

lectric Traction Co. for an appointment with the City of Віг- 

mingham Tramway Co., has been presented by the employés of the 

former company with a gold Albert and seal, silver matehbox, 
pouch and case of pipes. 


The Electricity in Minés Committee.—We read in 


the Times that the Home Secretary has appointed Mr. W. H. 


Patchell, member of the Council of the Institution of Electrical 
Engineers, to be a member of the Committee to inquire into the use of 
electricity in mines, in the place of Mr. James Swinburne, 
resigned. 


For Sale.—Tenders are being invited for the goodwill. 
trade marks, &c., of Н. M. Salmony & Co. (in liquidation). Bee 
our advertisement pages to-day. 


British Electric Street Tramways.— The petition 
of Mr. A. J. Paine for winding up this company was first in the list 
of Mr. Justice Byrne's Court on Tuesday, but owing to its leagthy 
character, his Lordship directed the petition to stand over for a 
fortnight. 


Annual Dinner.—The annual dinner of the electrical 
engineering departments of the Willesden and Tottenham Poly- 
technics (Middlesex County Council), was held at the Holborn 
Restaurant on Friday evening last, under the chairmanship of Mr. 
Frederic Н. Taylor, who, in replying to a toast, referred to the 
excellent work which was being done by the engineering society 
connected with the Polytechnics, and to the educational value it 
undoubtedly possessed. The other toasts and speeches were 
interspersed with a programme of songs and sketches, arranged by 
Mr. Wm. Short. 


Lectures.—Mr. J. T. Morris’s course of lectures on 
"Three-phase Work” and “ Electric Lighting” are to commence 
on Monday and Wednesday respectively next week, at the East 
London Technical College. 
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THE CENTRAL STATION ENGINEER. 


Tue Reading Town Council has appointed Mr. WaL TRR BrxxSs, of 
Newcastle Corporation Tramways Department, to the position of 
tramways engineer, at а salary of £300 per annum. On Friday, 
May ist, Mr. A. E. LR RossiGNoL, on behalf of the staff of the 
Newcastle Corporation power station, presented Mr. Binns with a 
silver rose bowl on an ebony plinth, and also a pair of silver flower 
vases, as a mark of esteem on the occasion of his leaving for Reading. 

Mr. J. ARTHUR Вүкив, who has left the Rhyl electrical works to 
fulfil an appointment at the Mansfield electrical works, was pre- 
sented by the staff with a silver-mounted walking stick, suitably 
engraved. 

Mr. J. C. Vauprey has intimated his intention to resign the post 
of electrical engineer to Birmingham T.C. at the end of 1904, the 
term at which his agreemeut expires, but he aeks to be relieved of 
his duties after July next. The Electric Supply Committee re- 
commends that Mr. Vaudrey should be retained as consulting 
electrical engineer for a year at a fee of 500 guineas. 

Salford T.C. on May 6th appointed Mr. James Scotr PRINGLE 
as assistant electrical engineer, at £250 per annum (rising by £50 
per year to £4(0.) Mr. A. C. Үвтант was also appointed engineer- 
in-charge. 

The staff of the Middlesbrough Corporation Electricity Works 
held their first annual dinner on Wednesday, May 6th. The 
borough electrical engineer, Mr. TAYLOR, took the chair, and a most 
enjoyable evening was spent. It was followed by the usual 
„Smoker,“ and the success of the evening guaranteed it being con- 
tinued annually. · | 

Out of over 100 applicants, Mr. Јонн SENIOR, assistant electrical 
engineer to Huddersfield Corporation, has secured the post of resi- 
dent electrical engineer at Mexborough. | І 

Оа Monday, 4th inst., at the electricity works, Leytonstone, Mr. 
Т. W. MxRRT, who bas resigned the position of charge ergineer to 
take up a similar one at the King's Road Station of the St. Pancras 
Borough Electricity Department, was the recipient of a calculator 
and a case of pipes, presented to him by his old colleagues. The 
presentation was made by Мг. Е. Harman Lewis, the engineer and 
manager, who paid a very warm tribute to Mr. Merry's ability and 
industry and wished him every success. 

Mr. STOCKBRIDGE, junior assistant of the Bury electricity works, 
gaa up a position under the Westinghouse Co. at Trafford 


NEW COMPANIES REGISTERED. 


Codd Arc Lamp Co, Ltd. (77,217).—This company was regis 
tered on April 29th, with а capital of 42, 000 in £1 shares, to acquire the busi- 
ness and property of L. B. Codd (trading as the ' Codd Arc Lamp Co.," at 
Nottingham), and to carry on the business of manufacturers of, and dealers in, 
arc lamps and accessories, the inventions of the said L. B. Codd, iron and brass 
founders, electricians, engineers, tool and implement makers, manufacturers 
of, and dealers in, аз, oi! and electric motors, manufacturers of electrolytie 
apparatus, &c. The first subscribers (each with one share) are: — A. R. M. Nimkins, 
10, North Avenue, West Ealing. W., electrical engineer; L. B. Codd, Standard 
Works, Dame Agnes Street, Nottingham, electrical engineer; K. L. Thorpe, 
Standard Works, Dame Agnes Street, Nottingham, engineer; W. Robinson, 34, 
The Close, Nottingham, hosiery manufacturer; J. Н. Scott, 18, Amburgh Road, 
Nottingham, machine builder; F. Roebuck, 16, High Road, Beeston, machine 
turner; ard W. H. Facon, Nottingham, solicitor. No. initial public issue. The 
number of directois is not to be less than two nor more than seven; L. B. 
Codd and А. R. M. Simkins are the first managing directors; remuneration 
as fixed by the company or by the board; qualification of subsequent 
directors, 150 shares. egistered office, Standard Works, Dame Agres Street, 
Nottingham, 


Lancashire Power Construction Co., Ltd. (77,202).— This 
eompany was registered on April 29th, with & capital of £800,000 in £1 shares 
(18,000 A and 12,000 “ В”), to adopt an agreement with the Lancashire 
Electric Power Co., to sub-contract with the Edmundson's Electricity Corpora- 
tion, Ltd., upon the terms mentioned in a provisional contract, dated April 28th, 
1902, and to carry on the business of contractors for the construction, equip- 
ment and maintenance of generating stations and works for generating, 
storing, regulating, transmitting &ud supplying electrical energy for motive 
power, locomotion, lighting, heating, telegraphic or telephonic purposes, tram- 
way and light railway constructors, electricians, mechanical engineers, accu- 
mulators and distributors of electricity, &c. The first subscribers (each with 50 
shares) are:—F. E. Gripper, Broad Sanctuary Chambers, Westminster, 
engineer; W. B. Hopkins, Club House, Surrey Street, W. C., engineer; T. О. 
Callender, Hamilton House, Victoria Embankment, E.C., engineer; E. A. 
Carolan, 88, Cannon Street, É.C., engineer; W. R. Davis, 10, Moorgate Street, 
E.C., stockbroker; M. Barr, Temple Burr House, E.C., engineer; and N. 
Kennedy, 37, Walbrook, E.C., engineer. The number of directors is not to be 
less than three nor more than seven; the first are M. Barr, T. O. Callender, 
E. A. Carolan, F. E. Gripper, W. B. Hopkins and N. Kennedy; qualification, 50 
shares; remuneration, £200 each per annum. 


J. Bakewell & Co., Ltd. (77,192).—This company was registered 
on April 28th, with a capital of £15,000 in £1 shares (9,000 preference), to 
acquire the business of electrical and general engineers and ironmongers now 
carried on at 46, King William Street, E.O., and at Peterborough avd Southend- 
on-Sea, as J. Bakewell & Co., to adopt an eement with J. Bakewell and E. 
Bakewell, and to carry on the business of electrical engineers, manufacturers 
and constructors of cables, wires, lines, accumulators, lamps and works, 
electricians, suppliers of electricity, &c. The first subscribers are:—W. Bake- 
well Volt Works, Attercliffe, Sheffield, electrical engineer, with 500 shares; 
J. W. Farnsworth, Volt Works, Attercliffe, Sheffield, manager, with 100 shares; 
E. Bakewell, 50, Narrow Street, Peterborough, electrical engineer, with 10 
shares; J. Bakewell, 46, King William Street, E.C., electrical engineer, with 
10 shares; J. H. Holme, 46, King William Street, E.C., accountant, with one 
share; W. H. J. Gore, 85, Windsor Road, Ilford, book-keeper, with one share; 
and H. H. Jones, 46, King William Street, E.C., electrician, with one share, 
Minimum cash subscription, 2,000 shares. The number of directors is not to 
be less than three nor more than seven. The first are J. Bakewell and E. 
Bakewell (managing directors), W. Bakewell and J. W. Farnsworth; qualifica- 
tion (except first managing tors), 100 shares; remuneration, £45 each per 
annum, Registered office, 46, King William Street, Е.С, 


Miller Signal Syndicate for India, Ltd. (77,174).—This 
company was registered on April 27th, with a capital of £2,500 in £1 shares, to 
acquire from A. 8. Morrison the benefit of an ement with G. Failing, of 
Mendota, U.S. A., on behalf of himself and W. H. Clinton, of Chicago, arising 
out of certain negotiations for the acquisition of certain patent righte, to adopt 
а proposed agreement with A. В. Morrison, G. Failing and H. C. Cooke, to 
acquire and turn to account the patents owned or controlled by the said 
G. Failing and W. H. Clinton for India, and to carry on the business of railway 
and other signal makers and installers according to the Miller" system, 
electricians, engineers, suppliers of electricity, &c. The first suvscribers are: 
A. S. Morrison, The Lodge, Pinner, merchant, 100 shares: A. Н. Morrison, 
4, Leinster Gardens, W., gentleman, 100 shares; E. H. Jackson, 154, Leadenhall 
8:reet, E.C., advertising agent, 50 shares ; J. E. Baxter, Oakfield, Farrington, 
Lancs., india-rubber manufacturer, 100 shares; R. Fegan, Westcombe Park, 
Blackheath, 8.E., M.D., 50 shares; E. B. Morrison, 83, Greencroft Gardens, 
Hampstead, N.W., gentleman, 25 shares; and W. E. Reilly, Thorner's Cnam- 
bers, Fenchurch Street, E.C., surgeon, 50 shares. No initial publio issue. 
Registered without articles of association. 


World's New Accumulator Co., Ltd. (77,227).—This company 


was registered on April 80th, with a capital of £7,500 in Is. shares, to carry on 
the business of manufacturers of electrical accumulators, cycles, bicycles, 
tricycles, motor-care, velocipedes, perambulators and carriages of every 
description, mechanical engineers, electricians, machinists, fitters, mill- 
wrights, founders, tube makers, saddlers, &c. The first subscribers (each with 
one share) are :—Cte. R. de F. Maunder, 1, Comeragh Road, West Kensington ; 
Cte. де Е. Maunder, 1, Comeragh Road, West Kensington; З. Schanschieff, 5, 
Stile Hall Mansions, Chiswick, W., engineer; G. Neville, Winchester House, 
E. C., solicitor; Н. E. J. Williams, 81, Winchester House, articled clerk; E. R. 
Maunder, 80, Winchester Houte, E. C., clerk: ара Е. W. Merriman, Winchester 
House, E.C, solicitor. No initial public issue. The number of directors is 
not to be less than three nor more than seven; the subscribers are to appoint 
the first; remuneration, £150 each per annum (£50 extra for the chairman), and 
Б per cent. of the distributed profits after 5 per cent. dividend has been paid, 
divisible. 


Kreiger Electric Carriage Syndicate, Ltd. (77,194).—This 


company was registered on April 28th, with a capital of £30,000 in £10 shares, to 
carry on the business of manufacturers of and dealers in motor-cars, motor- 
tractors, motor-vans, motor-cycles, velocipedes and carriages of all kinds, elec- 
trical, mechanical and general engineers, machinists, fitters, millwrighte, 
founders, &c. The first subscribers (each with one share) are:—P. W. Northey, 
Athtead Park, Surrey, electrical engineer; A. L. Shepherd, 8, West Kensington 
Gardens, W., electrical engineer; R. Paling, Tre Lodge, Effingham, Surrey, 

entleman; C. W. Potter, 82, Barfield Road, Balham, B. W., secretary; D. 

uchan, 69, Fielding Road, Bedford Park, W., private secretary; W. Н. 
Cocker, 45, Lupus Street, Belgravia, 8.W., clerk; and H. G. Bach, 8t. Heliers, 
Sheepcote Road, Harrow, accountant. No initial public issue. The number of 
direct:rs is not to be less than two nor more than five; the subscribers are to 
appoint the first. 


Craigpark Electric Cable Co., Ltd. (5,333).— This comp ny 
was registered in Edinburgh on May Ist, with а capital of £150,000 in £1 shares, 
to carry on the businesses of manufacturers, buyers, sellers and dealers in cables 
(electric, insulating or otherwise), and all gutta-percha and rubber goods, 
whether for cables or otberwise, and all other works connected with tele- 
graphic, telephonic and electric enterprises, manufacturers of cycles, or tires, 
golf, football or other balls, &c. The first subscribers (each with 25) shares) 
are :—J, T. Tullis, John Street, Bridgeton, Glasgow, merchant; W. S. Brown, 
Viewfleld, Giffnock, merchant; W. B. Dick, 18, Exchange Place, Glasgow, 
merchant; C. Hamilton, 247, St. Vincent Street, Glasgow, electrical engineer; 
А. R. Maclean, Flemington Street, Bpringburn, Glasgow, managing director; 
J. Kellock, 26, Renfleld Street, Glasgow, chartered accountant; and J. Deas, 1, 
Blythswood Drive, Glasgow, secretary. The number of directors is not to be 
less than three nor more than seven; the first are J. T. Tullis, W. S. Brown, 
W. R. Dick, C. Hamilton and A. Maclean; qualification, 250 shares; 
remuneration, £550 per annum, divisible. Registered office, Flemington 
Street, Springburn, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Woking Electric Supply Co., Ltd. (46,175). —Ізвпе, on April 
7th, of £800 debentures, and on April 18th of £800 debentures, part of a series 
created November 2nd, 1902, to secure £25,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital. No 
trustees. Total amount previously issued of same series: £19,1£0, 


Gravesend and Northfleet Electric Tramways, Ltd. (69,877). 
—A trust deed dated April 28rd, 1908, to secure £40,000 debenture stock (with 
wer to make farther issues up to half the issued capital) has been registered. 
roperty charged: The company's assets, present and future. Trustees: Elec- 
tric and General Investment Co., Ltd., 1—2, Great Winchester Street, E.C. 


Eastern Telegraph Co., Ltd. (6,338).7-£775 debenture stock 
created and dated April 42nd, 1908, as & first charge on the company's under- 
taking and revenue has been registered. Holder: F. R. de Livanté, 141, Hill 
Street, Peckham, В.Е. 


Minehead Electric Supply Co., Ltd. (74,382).—A debenture 
for £700, dated April 24th, 1908, charged on the company's undertaking and 
property, present and future, including uncalled capital. and a mortgage of 
even date, for the same amount (as collateral security), charged on land, engine 
house, store room, &c., at Minehead, have been registered. Holders: J. R. 
B Minehead, and the Rev. J. R. Paramore, jun., Iddesleigh Rectory, 

evon. ` 


J. E. H. Andrews & Co., Ltd. (Gas and Electrical Engineers, 
Stockport).—Issue, on April 29th, of £12,500 debentures, part of a series created 
October 27th, 1902, to secure £40,000, charged on freeholð land at Reddish, 
Stockport, and to Company e other assets, present and future, including uncalled 
capital. Trustees: W. Hobson, Suffolk Works, Sheffield ; H. L. Faber, Lomond, 
South Hill Park, Bromley; and G. Johnson, Randall's Steam Joinery Works, 
Sheffield. Total amount previously issued of same series: £18,800, 


ELECTRICITY SUPPLY ACCOUNTS. 


Тн returns of the Bristol Electrical Depart- 


Bristol ment show a noteworthy improvement over the 
Corporation two years preceding. 

Electricity A reduction in working expenses and a great 

Supply. increase in output, particularly for power pur- 


poses, have served to earn a greatly increased 
profit over the previous year. 
The progress of the undertaking will be gathered from the 
following figures :— 
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| коше | Prorit STATEMENT, 
quivalent ' Total H.P. of 1902. 
Year. | Onits sold. | or | revenue e н motors Interest, бо... ds os a .. £10,946 £11,986 
nected. per unit. pe ` installed. Sinking fund Ss ө: bs a 8,064 9,957 
| connec | | M Reserve fund WA. жє MES жс ГЕ 1,491 
z — - Depreciation elo URS оку O4 ET gar 
1900 1,812,511) 91.117 40d. | 218d. 111 uL A M ae ш 
1901 2,191,559 | 119,615 | 394 ' 262d. 377 Gross profit £18,034 £31,165 
1902 ' 2,756,624 149,146 378d. | 2194. 785 asm fee 
1903 , "09008. 182134 | ' 862d. | 171d. 1.288 
= BC TEC ОЕ $ THE accounts for the second complete year's 
In the two years preceding the department bad to contend with Borough working of the Accrington electricity depart- 


high fuel ccsts and greatly augmented financial charges, due to the 
large works under construction, which did not contribute to the 
revenue. Mr. H. Faraday Proctor, the chief engineer, may now, 
however, be congratulated on having provided the city with the 
nuclea3 of an efficient power supply. 


GENERAL STATEMENT. 


For the year ending March 25th — 1902. 1908. Increase. 
Total capital expended £408,488 £453,289 £49,856 
rivate lighting 1,965,794 2,245,086 — 
Units sold— f Bower ads d» 810,064 685,740 — 
Public lighting s 40,776 475,983 — 
Total number of units sold .. T iis 2,156,624 8,409,758 653,13t 
Equivalent 8-c.P. lamps connected . бе 149,146 182,194 82 995 
Number of public lamps .. .. .. i a mo эч 
Number of motors s v^ S RE 150 262 112 
Maximum load in kw. s E - 2,635 2,831 296 
Revenue Account— 
Gross revenue £43,261 £61,878 48,112 
Gross expenses 425,227 424,208 — 41,019 
Gross profit . is dis 5% £18,084 £27,165 £9,141 
Average price per ‘unit sold .. 60... 8:604. 844d. — 16d. 


The units sold show an increase of 653,134 over the previous 
year, the most noteworthy increase being in power units, which are 
688,740, as against 310,054 in 1902. The prices charged per unit 
have been (since 1900) for private lighting, 5d. to 2:33d. per B. T. U.; 
power, 14d. with discounts. Public lighting £23 per lamp, includ- 
ing attendance and repairs. 

REVENUE BTATEMENT. 
1902. 1908. 


Gross. Per unit. Gross. Per unit. Ino. 
Sale of energy я 2 £41,869 8°60d. £48,844 8: 44d. — 16d. 
Meter and motor rents 1,644 *14d. 2,178 *15d. ‘Old. 
Rents, fees, premiums &с. 153 Od. 275 *02d. Od. 
Bundry ee е ee 96 Old. 81 *00d. — ‘Old. 
£48,201 8°77d. £51,578 861d. — *16d. 


—— — 


The works costs show a reduction of nearly jd. per unit sold, 
and over £1,000 in total, compared with the previous year. In the 
matter of coal costs, a reduction of 27 per cent. has been made, and 
although this is to some extent due to the lower price paid for fuel, 
it is also largely attributable to the economical working of the new 
Avonbank generating station, which was opened in February, 1902. 
The summary of costs for the two stations show that while at 
Temple Back the coal cost per unit was 75d., at Avonbank it was 
oaly Ad., the figures for works and distribution costs being 1 21d., 
and ‘84d. respectively, and it is only reasonable to suppose that as 
the newer plant becomes more fully loaded, its figures will show 
a corresponding improvement. 

The capacity of the works (alternating and direct-current plant) 
is—Temple Back 3,216 Kw., and Avonbank 1,820 kw.,a further 
1,500 Kw. of plant being on order for the latter station. 


WonkKiKG EXPENSES, 
1902, 1903. 


Per unit. Gross. Back. bank. 
Coal eo e ee ee *91d. & 0 
Oil, waste, water, and 

engine room stores .. 00. 128 "02d. (5d. *05d. 
Salaries and wagesincurred 

in generation and dis- 

tribution . 28d. 4,450 "25d. 32d. ‘Bld. за, 
Repairs and maintenance 

of machinery, plant, 


buildings, &e. ee ee *80d. 9,509 *15d. *0od. 18d. T 19d. 
Works and distribution costs 1:654. 417,019 1 21d. "а. 120d. — ‘85d. 
— + — —Á— 

Rent, rates and taxes. -'19d. 2,493 — — Sd. — Old. 
Mans gement expenses, 
salaries of engineer, 
secretary and clerical 

Staff ee es ee ee *26d. 8,069 — = 22d. — 04d. 
General establishment 
charges, Stationery, print- 
ing, law, insurance, and 
electrical inspector's 

salary ee ee ee 19d. 1,591 = == 114 —"*0Rd 

Total cost .. oe 219d, £24,208 — — 1 71d — 48d 


— — — — — 


The increase of revenue of £8,112, coupled with a decrease in 
costs of £1,019—produced a profit of £27,165, being an increase of 
£9,131 over the previous year. Out of this sum, after providing for 
augmented financial charges, a balance of £5,872 remained, which 
was allocated as shown. 

The reserve fund, which benefited by £1,491, now stands at 
£6,000, and the depreciation account, although credited with 


£4,3€8, has had at the same time large withdrawals and remains at 
£3,400, 


of Accrington ment show that both the output and gross 
Electricity profit have nearly doubled during the year. 
Supply. The generating plant is worked in conjunc- 


tion with a refuse destructor, and the combined 
costs of coal and heat for the year amount to ‘42d. per unit—a con- 
siderable increase upon the previous year, although as a whole 
works costs are over 4d. per unit less. Of the total 175,884 units 
supplied, 129,986 unite at an average price of 4d. per B.T.U. were 
taken by private lighting, 9,988 B.T.U. at an average price of 3d. 
per unit by street lighting, 16,470 units for power averaged 2:2A4d., 
and 19,440 unite credited to the destructor's account averaged 2d. 
The prices charged for lighting were 5d. for the first hour and 
3d. after; power, 4d. first hour and 144. after. Mr. Н. Gray is the 
borough electrical engineer. 
GENERAL STATEMENT, 
For year ending December 81st— 1901. 1902. Inc. 


Total capital expended ТАР £36,979 £42,516 £5,537 
Number of units sold... o 97,869 175,884 78,015 
Equivalent 8-c.P. lamps connected . 10,446 16,798 6,352 
Number of public lamps osk 4 40 36 
Maximum load in kilowatts ... T" 142 194 52 
Revenue Account :— 
Gross revenue iis £1,622 £2,878 £1,256 
» expenditure or £1,129 £1,552 £423 
» Profit dis -— £493 £1,326 £833 
Average revenue per unit sold. "m 3 88d. 3°58d. — 30d. 
REVENUE STATEMENT. 
; Gross. Per unit, 
By sale of energy sis ai M" £2,621 3 58d. 
Hire of motors .. sss 37 0d. 
Street lighting and bell maintenance eee 91 12d. 
Premium and sundries кз T 129 18d. 
£2,878 3:924. 
WORKING EXPENSES. 
ross. Per unit. 
Coal and 285 ER a a £146 204. 
Heat from destructor ... vi $ed 162 "22d. 
Cil, waste, water and engine room stores 95 110 154. 
Wages incurred in generation and distribution 423 58d. 
Repairs and maintenance of plant, cables, &c. 94 13d. 
Works and distribution costs £935 128d. 
Rents, rates and taxes . i . £173 "29d. 
Management expenses, ‘salaries of engineer 
and clerical staff ... 372 52d. 
General establishment charges, printing, 
stationery, insurance, &>. 72 104. 
Total working expenses £1,552 212d. 


PROFIT ACCOUNT. 


Interest si 8 е "" ees .. 41,105 
Sioking fund .. 2 e" ... 1,545 
Deficit on year з working $ed . —1,324 

Gross profit on year T £1,326 


A gross profit resulted on the year's working of £1,326—a sum 
which had to be supplemented by £1,324 out of the rates in order to 
meet the financial charges of £2,650, a figure equal to 7:17 per cent. 
on the capital employed. It will be noted that, despite the increased 
financial charges, the deficit on the year's working shows a consider- 
able decrease, being £1,324 as compared with £1,558 in the previous 
year. 

The total cost per unit sold, including financial charges, amounts 
to 5°73d., as compared with 7°79d. in the preceding year. 


CITY NOTES. 


Calcutta Electric Supply Corporation. 


Tue sixth annual general meeting of the shareholders of this com- 
pany was held on Thursday of last week, Colonel A. J. Filgate, 
R.E., presiding. The report, which had been submitted to the 
shareholders, reads as follows:— 
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The result of the year's working has been satisfactory. The number of units 
of electrical energy sold during the year was 1,652,775, compared with 962,958 
for the preceding year. The gross revenue from all sources amounted to 
£85,124, compared with £28,248. The working costs were £21.990, compared 
with £14,602. The net result of the year’s operations, after making provision 
for futare maintenance and repairs, is a profit of £18,188, compared with £8,646 
in the preceding year. Exchange is calculated at 18. 4d. per rupee. The pro- 
gress of the company will best be observed from the following figures :— 


Equivalent á Š 
x connections Units. ross et 
Year. Houses. in -C. r. sold. revenue. revenue. 
lamps. 
1900 .. 407 28,586 412,950 £11,147 £5,894 
1991 .. 699 56,597 962,968 £28,248 £8,646 
1902 .. 966 80,762 1,552,775 £35,124 £18,188 


In July last year, by resolution of the gba robe the capital of the company 
was increased from £200,000 to £500,000, and the directors issued 20,000 addi- 
tional shares at а price of £6 per share. The premium on this issue, £20,000 

was placed to the reserve account, which now amounts to £85,000. The capital 
expenditure during the past year has been very large, owing to the rapidly 
growing demand for electrical energy in Calcutta and the necessity for increasing 
the plant and mains. The total outlay has been £115,014, the greater part of 
which, of course, has not been productive of additional revenue during the year. 
The principal items of capitel expenditure are £42,649 on plant and machinery, 
£9,795 on freehold land and buildings, £57,944 on mains, £2,585 on meters, 
£1,015 on electrical instruments. The total capital expenditure at December 
81st last amounted to 4295, 63. The directors have set aside а sum of £7,000 
for the renewal fund account. Of this tum £8,247 2s. has been ex nded, 
leaving a balance of £8,752 188. to be added to the £5,599 9s. 4d. brought forward 
from last year, making a total of £9,852 7s. 4d. carried forward. To the net 
profit of £18,138 9s. 4d., there has to be added the sum ої £891 16s. 4d , brought 
forward from last year, and £74 14s. 6d. interest on deposits, making a total 
available balance, after deducting the interim dividend paid on November llth 
ast, of £8,275 118. The directors recommend a final dividend for the half-yea 

at the rate of 7 р cent. per annum оп the paid-up share capital, making, with 
the interim dividend, 64 per cent. for the year, and the balance, £603 5s. 1d., tobe 
carried forward. The work of electrical supply has been good, and there have 
been only a few troubles with the mains. Some of the generating plant in the 
Emambagh Lane Station was seriously damaged by lightning during a severe 
thunderstorm, necestitating the hiring of temporary plant and other heavy 
charges on the renewal fund, including the cost of sending some of the 
machinery to London to the makers’ works. Arrangements have been made 
which, it is believed, will prevent the ibility of a recurrence of such damage 
in the future, and the repairing shop is being equipped with additional appliances 
capable of dealing with the largest machines. Licenses for the electric light- 
ing of the Howrah Bridge, and for the supply of electrical energv in the Howrah 
district of Calcutta have been granted by the Government during the year. 
The board have sanctioned the purchase of a site in the northern part of the 
town fora third station in Calcutta, the design and equipment of which are 
under consideration, 


In moving the adoption of the report, the Cuamman said that, 
considering the large additional capital outlay which they had been 
obliged to incur, in order to keep pace with their expanding busi- 
nex, and the heavy outlay on repairs ard maintenance that had to 
be met, the result was satisfactory. At the end of 1901 they had 
708 customers on their books with lamps and motors to the equiva- 
lent of 56,284 8-0.р. lamps; at the end of 1902 their customers 
had increased to 965, and the lampe and motors connected, to the 
equivalent of 80,762 8-с.р. lamps. Each week's mail brought them 
lists of fresh demands. The native population were now apply- 
ing more freely for electric current. Calcutta, however, was a very 
large city, and, in spite of tbe work already accomplished, there 
was still a great deal to be done in bringing the mains to many 
would-be customers. They believed that, as the value of electricity 
became more generally known, а large demand would arise among 
the native population. Among the European population, the ure 
of electricity was steadily increasing, and they were informed that 
almost every new house built in the European quarter was now 
wired by the landlord both for lighting and fans. The use of elec- 
tricity for driving machinery was also on the increase, and a fair 
day-load might be expected at no distant date. As they told them 
last year, they had to face heavy additional capital outlay to keep 
up with the increasing demand for electricity throughout the city ; 
and the expenditure during the year had amounted to £115,014, 
bringing the total up to the end of the year to £295,€53. The 
plant in use at the end of 1901 was the equivalent of 976 xw., and 
at the end of 1902 that had been increased to 1,425 kw. Atan 
early date, the plant at the two stations will consist of: Two 
750-K w. sets, three 228 ditto, three 225 ditto, two 115 ditto, four 
38 ditto—total, 3,241 kw. The outlay on mains and maius mate- 
rials had amounted to £57,944. They had increased the length of 
{зе underground feeders during the year by about 12 miles, had 
laid about 5 miles of underground, and about 15 miles of overhead 
distributing mains. Their total length of underground feeders and 
mains was now abont 394 miles, and overhead feeders and mains 
384 miler, or 78 miles in all. These were large figures, but they 
were fully justified by their progress. To meet that outlay they 

issued 20,000 new £5 shares last August at a premium of £1 per 
share, which were promptly taken up by the shareholders. The 
premiums realised on that issue had been credited to reeerve 
account, increasing this account to £35,000. They had now under 
consideration the design and equipment of a new ttation, which 
they proposed to erect at the northern end of thecity. The units 
sol drug the year amounted to 1,552,775 compared with 962,958 
sold in 1901. The net receipts from the sale of electricity amounted 
to £31,765, meter rents to £1,220, rent of fans to £1,643; altogether 
the gross revenue, including £269 for dividends on investments, 
reached £35,124 compared with £23,248 realised in 1901. On the 
expenditure side of the account, the outlay on generation and dis- 
tribution of electricity had amounted to £9,451 compared with 
£5,516 in the previous year; the increase was chiefly due to the 
additional work performed and the working of the second station 
at Alipore. The outlay under repairs and maintenance amounted 
to £3,247 compared with £1,901 in 1901. The increase was attri- 
buted to the additional length of mains they had to maintain, to 
repairing damage done to machinery by lightning, and other causes. 
Management expenses had amounted to £4,968 against £3,472 in 
1901. Altogether, the actual expenditure for the year, including 
the appropriation made to the renewal fund account, had amounted 
to £21,990 as compared with £14,603 in 1901. The balance of the 
net revenue account, after providing for the sum credited to the 


renewal fund account, amounted to £13,133. Outof this they paid 
the interim dividend for the first half-year at the rate of 6 per cent. 
per annum, which absorbed £5,327, and they now recommended a 
final dividend at the rate of 7 per cent. per annum, making 64 per 
cent. for the year, and to carry the balance, £602, forward. Their 
prospects continued most encouraging. The demand for electricity 
was steadily increasing, the demand for lighting increasing more 
than the demand for power. Up to April 10th the units delivered 
this year had reached 420,040 compared with 300,349 units delivered 
up to the same date last year, an increase of nearly 40 per cent. 
They were now engaged in preparing to light the Hoogley Bridge 
under contract, and had arranged terms for lighting the jetties for 
the Port Commissioners. They bad obtained the concession for the 
supply of electricity in Howrah. That proje>t promised to yield a 
‘satisfactory return on the capital needed for the installation. 
Mr. E. BourNois, M. P., seconded the motion, and the report was 
adopted. 


Elmore's German and Austro-Hungarian Metal Co. 


Мв. Jonn MacFaruan presided at the annual meeting held at 
Winchester House on Monday. In moving th» adoption of the 
report, he said that the weight sold during 1902 was more than 
that sold during any previous year of the company's history, and 
the trading profit was accordingly larger, bat,on the other hand, the 
profit and loss items were larger owing to increases in interest and 
depreciation. The trading profit not only did not include any 
profit on copper, but was arrived at after they had written down & 
portion of theit manufactured stock. While the stock stood in the 
books at M. 916,329, its actual market value was at least £7,500 more. 
The German law was somewhat drastic with regard to depreciation ; 
during the past 10 years they had written off no less than £24,000 
for depreciation, asd in addition had spent £5,800 for repairs and 
maintenance of plant and machinery, all of which had been charged 
torevenue. Under such conditions it was very difficult to show 
substantial profits. He did not contend that such a course was not 
the better one to adopt from & business point of view, but seeing 
that the plant had been kept up to a very high state of efficiency, 
and was, in fact, as good as, it not better than, when they started, 
owing to its being fitted with the latest improvements, it did seem 
that they were leaving a considerable amount to posterity at the 
company’s expense. The debenture interest was the great incubus 
that weighed the company down and retarded progress. He 
reminded the preference holders that during the past 10 years the 
company had paid in cash little less than £50,000 on account of in- 
terest on debentures and loans, and while the debentures were paid 
so high a rate as 8 per cent., the difficulty of paying larze dividends 
on the shares must be very great. But it was no úse bemoaning 
their fate; they: had to find some means of producing more cheaply. 
The manufacture of small tubes by the Elmore process had proved 
to be the most expensive portion of their trade; they had to take 
from the tank a 4-in. tube and spend a considerable amount of 
money in drawing it down, and for this they did not receive an 
adequate return. Ав the Elmore process had now become world- 
wide in its reputation for large diameters, they had come to the 
conclusion that it would pay them better to produce the large 
diameters by the Elmore process and the diamete.s by a 
cheaper and quicker process. ‘With that object in view, the managing 
director and the works’ manager visited the United States of 
America, and as a result of their inquiries it was decided to instal 
a small plant for the production of small tubes; this plant would 
be at work in the autumn. He did not promise that the installa- 
tion of the machine would bring the company very large profite, 
for, to a considerable extent, it was an experiment, but they 
honestly believed it would perform all that they desired, and that 
it would materially increase the earning power of the factory at 
Schladern. They had acquired the sole rights for Germany, and 
the price paid for the rights and the machine, which was being 
ecnstructed in America, was by no means high, and the amount 
could, they believed, be paid without having to ask the share- 
holders for money. The outpat was still increasing. They had 
reached quite high figures, and the demand continued to be good. 
Throughout the great crisis in Germany during the last two years, 
this company had had an abundance of work. The directors visited 
the factory on 28th ult., and found it in good order. The new 
engine house and the two 200-н.р. engines, which were purchased 
last year, had been completed. There was now ample reserve of 
power in the event of drought. 

The motion was seconded by Mr. J. HEAL, and, after a few ques- 
tions had been put and answered, the report was adopted. The 
retiring directors and auditors were re-elected. 


Castner-Kellner Alkali Co. 


Тне report for the year ended March 31st last, states that the net 
profit for the year, after keeping up the works, plant and machinery 
to the highest state of efficiency, is £59,072. To tbis has to be added 
the amount brought forward, £6,590; total, £65,662. Deducting 
interim dividend at the rate of £6 per cent. per annuum paid forthe 
six months ending September 30th last, and debenture interest, 
there remains an available balance of £41,652. Out of this the 
directors recommend that £15,000 be appropriated to depreciation 
reserve, increasing that account to £55,000; that a dividend at the 
rate of 6 percent. per annum be paid for the six months ended 
March 31st, amounting to £13,500, and makiug, with the interim 
dividend paid in November last, 6 per cent. for the year, leaving to 
be carried forward a balance of £13,152. 
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Western Telegraph Co. 


THe directors report that the revenue for the half-year ended 
December 31st, 1902, amounted to £225,995 10s. 11d, and the 
working expenses to £78,846 28. 2d. After providing £13,421 Os. 2d. 
for debenture stock and debenture interest and sinking fund, and 
£3,370 11s. 2d. for income-tax, there remains a balance of £130,357 


178. 5d.; to this is added the sum of £4,352 18s. 2d. brought for- 


ward from June 30th last, making a total of £134,710 15s. 7d. First 
and second interim dividends, amounting to £62,379, have been 
psid, and after transferring £65,000 to the general reserve fund, 
and £2,000 to the maintenance ships’ reserve fund, there remains a 
balance of £5,331 15s. 7d., which is carried forward to the next 
account. The revenue includes £11,806 118. 6d. dividends про 
the company’s investments in other telegraph companies. Although 
the directors are unable to report any appreciable improvement in 
the general trade with South America during the half-year under 
review, the firmness of exchange is a satisfactory feature, and the 
prospects for the current period are more encouraging. 


Globe Telegraph and Trust Co. 


THE balance-sheet and accounts for the period July 19th, 1902, to 
April 30th, 1903, show that the net revenue of the company for the 
period, after deduction of expenses, amounts to £137,033, and 
makes, with the balance of £356, a total of £137,390. From this 
amount there has been distributed the sum of £82,611 in interim 
dividends, leaving an available balance of £54,778. The directors 
recommend the payment of a final dividend of 38. 5d. per share for 
the period from January 19th to April 30th, 1903, on the preference 
shares, and of 2s. 6d. per share on the ordinary sbares for the same 
period, making, with previous distributions, total dividends for the 
period at tbe rate of 6 per annum, less income-tax, on the pre- 
ference, and of £3 16s. 7d. per cent. per annum net on the ordi ary 
shares, leaving a balance of £3,071 10s. 5d. to be carried forward to 
tae next account. 


West India and Panama Telegraph Co. 


Tue directors’ report for the half-year ended December 31st, 1902, 
reads as follows :— 


The amount of credit of revenue is £81,062 178. 6d., against £25,248 16s. Od. 
for the corresponding half-year of 1901. The expenses have been £20,679 48. bd., 
against £19,836 14s. 8d., leaving a balance of £10,883 18s. 1d., to which is added 
£2,567 188. Bd. interest on investments, and £9,707 19s. 8d., brought from last 
account, making a total of £15,789 6s. Od. with which it is proposed to deal as 
follows :— 


Payment of 8s. per share on account of arrears of 
dividend to December 81st, 1902, on the first 
preference shares . .. . £18,885 4 0 


Balance to current balf-year's account 1,914 2 0 
£15,739 6 0 


The cost of repairs to cables during the half-year amounted to £7,674 17s. 4d., 
in addition to which £7,176 2s. 8d. has been charged to reserve. This latter 
experditure is due to the laying-in of 70 knots of new cable in the repair and 
part renewal of the St. Lucia—Grenada and the St. Lucia--St. Vincent sections 
which were interrupted by the eruption of the St. Vincent Soufricre in May. 
As detailed in the last report, the latter cable was again interrupted by volcanic 
disturbances which from time to time have since been renewed both in St. 
Vincent and Martinique. At present, therefore, it has been found impracticable 
to repair this cable and the two sections Cun CENE. Martinique. The new 
repairing steamer Henry Holmes which is to replace the Grappler, was success- 
fully launched on the 2nd ult. and will probably be delivered in the course of a 
few days. A contract has been entered into with Messrs. Siemens Bros. & Co. 
for the manufacture and shipment of 260 knots of deep-sea cable for stock, which 
will be sent out to the West Indies in the new ship, 


Underground Electric Railways of London.— 
Reuters New York office reports that Messrs. Speyer & Co.’s Syn- 
dicate, which has taken £7,000,000 worth of 5 per cent. Five- Years 
Profit-Sharing notes of the Underground Electric Railways Co. of 
London, will shortly offer £5,000,000 worth of the same at a price 
somewhat below par. It is reported that the number of directors 
of this company is to be increased to 15, and the following gentle- 
men have been chosen as new directors of the company :—Mr. 
Edgar Speyer, of London; Mr. T. Jefferson Coolidge, jun., of 
Boston; Mr. Henry Teixeira de Mattos, of Amsterdam; and the 
following gentlemen of New York City, namely—Mr. James Speyer, 
Mr. James A. Blair, Mr. L. F. Loree, Mr. Robert H. McCurdy, and 
Mr. James H. Hyde. 


South London Electric Supply Corporation.—The 
company report having sold during the first quarter of the year 
376,227 unite, as against 279,306 units for the corresponding quarter 
of last year, showing а gross revenue of £7,279 as against £5,804, 
or an increase of over 25 per cent. 


Stock Exchange Notice.— The Committee has been 
asked to allow the following to be quoted in the Official List:— 
Mather & Platt, Ltd.—Further issue of 7,495 5 per cent. cumulative 
preference shares of £10 each. 


Midland Electric Corporation.—It was stated on 
Wednesday that the final batch of allotment letters bad been posted. 


' §TOCKS AND SHARES. 


| Wednesday Evening, 

WiTH so much public money released in consequence of the 
Transvaal Loan allotments, the promise of business which we 
ventured to suggest a week ago is showing signs of development. 
The electricalsupply market has nothing to complain about, and 
there is a lot doing in traction varieties. Telegraph stocks exhibit 
little change, but their twin-sisters in the telephone department 
command a good deal of public attention. 

Deep is the disappointment amongst small investors in regard to 
the way in which the Transvaal Loan has been parcelled out. Of 
course, it goes without saying that the practice of sending in appli- 
cations for little amounts of stock was shamefully abused, and 
many are the stories afloat of the way in which the “clever” people 
filled in dozens of forms in fanciful names. But the sense of 
resentment against the Bank of England with which the bond fide 
small investor is filled, may possibly be extended to the Stock 
Exchange, in which case there may not, after all, be that all-round 
quickening of trade that it was hoped the new Loan's advent might 
bring in its train. 

Turning to detaile, the Electricity Supply section furnishes а 
number of fluctuations. A fall of 10s. in Metropolitans is not 
ascribable to the new issue of Preference shares which will shortly 
be made, but has its origin in renewed uneasiness in connection 
with the eternal difficulties over the Marylebone matter. The most 
recent cause of trouble lies in the reported disability of the local 
authorities to come to any agreement whatever with the company, 
and it is stated that they had actually no power to negotiate, 
which adds one more knot to the already tangled kein. As to the 
new issue of 43 per cent. Preference shares, this will probably be 
made in the proportion of one new for every existing two, and the 
price to the shareholders will be par, t. e., £10 apiece. Such an 
excellent investment is hardly likely to be discountenanced by the 
proprietors next week, when the matter comes up for confirmation 
at the meeting. 

City of London Ordinary have improved still further on the 
capital quarterly showing published by the company, a showing 
which encourages bright hopes for the next dividend. The Pre- 
ference shares, however, are rather lower, as are also Edmundson's 


. Preference and South London Ordinary. Some people seem te 


think that the last-named are still valued quite highly enough, 
although the gross revenue is displaying a good increase. West- 
minster Preference recovered the 5s. lost last week, but eased off 
again; St. James’s Preference are 4 better. In the Debenture 
list, Knightsbridge and Kensington Fours have improved to 104}, 
and Charing Cross Debenture is 1 up. In connection with the 
Charing Cross Co., there is a talk of more money being required 
for the City undertaking, and another issue of Preference shares is 
suggested. 

As regards the railway list, City and South London Ordinary 
remains dull upon the prospect of competition, as already men- 
tioned, and, like Central London Ordinary, has shed a point. 
Waterloo and City keeps steady at a trifle over par, Mersey Stock 
at 14 is uninfluenced by the remarkable expansion that the 
electrification of the line has already wrought in the traffic receipts 


. —although the increase may be partly due to the novelty-seeking 


passengers—and the Underground descriptions are, if anything, a 
shade lower. Great Northern and City Preferred sbares continue to 
cbange hands at about 83. 

London United Tramways issues are neglected, and therefore 
incline to droopinese. The Preference at 113, and the Debentures 
at 1064, keep dull company with the Ordinary shares about 22. 
Buenos Ayres and Belgrano have hardened to 23, those who bought 
the shares lower down might be well advised to secure their profit 
now and await an opportunity for repurchasing more cheaply later 
on. British Electric Tractions keep a firm market, but there is no 
change in the prices. 

Shareholders in the British Insulated Wire ard Helsby Cables 
are not viewing with any pleasure the recent offer by their com- 
pany of the Midland Electric Corporation’s capital. B. I. Co.'s 
shares are down to 67, and the Preference to 52, while even the 
Debenture stock is affected to the extent of a point. Brush shares 
have dropped 68., and the amended time for making the exchange 
into British Electric Traction shares expires on the 16th inst. 

Renewed dallness in the Anglo-American group is the only out- 
standing feature amongst telegraph securities, and in these the 
changes do not go beyond declines of à and 1 in Anglo “A” and 
Anglo Ordinary respectively. The Eastern descriptions are un- 
changed, but here and there & Debenture issue is the turn lower. 


National Telephone Deferred shows a 1 per cent. rise, and the rest 
of this company’s stocks are steady. Orientals have lapsed to a 
fraction under par, and United River Plate Telephones lost the'r 
rise when the adjacent Argentine Railway market began to feel t ne 
pressure of profit-taking sales. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Business done 
Present NAMB. or | Dividends for the last | losing | Closing | week ended 
Issus, E three years, ay 6th y 13th. May 13th, 
1900. | 1901. | 190. Highest| Lowest 
67,100 деп Direct Telegraph, 4 % Debs. Фе : ee ео ee 100 ee ee ee 97] —101 97 —101 e ee 
26,000 | Amazon Telegraph до 1 to 95,000 Re? Wa 10 es З T 83 2— 84 is ; 
119,700: Do. do. legant s 1 to 1,260 Red. ee ee e 100 ee se ee 70 — 80 70 — 80 oe . 
788,840 | Anglo-American a so ` Воск | 8} 61s. 60/6 48 — 51 47 — 50 РЕ 
106,580 Do. do. 6 % Pret. ee eo ee . Btock 6 6 96 6 89 — 9t 89 — 91 E 
8,105,580 Do. do. ст erred ne as ET ; Stock | ба. 9з, 1 d- et 8i 
41,000 | Chili e Хов. 1 44,000 .. .. .. .. . 5 5 b es 4 45 — T А 
Со е $100 8 8 ee 155 —165 155 —165 ee 0 
‚эпа олет до. Bterling 600 | year 4 [4 Deb. Btock Red. . =o 4 43 "m 89 — а 89 — "a 91 
12,961 Dies Coane n * J ү: 43, | 49, | 4% if i d- Б i 
e ee ee ee ee ee • 377 oe ee 
6,000 Do. = 10 b А gom: Pref. eo 5 ее ee ee EE 8 1— 8 ee ee 
80,000 Do. 44 De ee ee 50 .. ee ee -99 —-102 e. OTST T. _@e ee 
60,7102 | Direct United ёш Cable 90 8196 8196 s 9 — 10 9 — 10 9 
92,800! | Direct West India Cable, able, 44% Reg. De Deb., within Nos. 1 to 1,900, Red. 100 pe © m 99 — 102 99 —102 СА 
1,955,565 Do. a Pref. ee . ee e 100 ео ee СК) Exe e8 — 85 844 ae 
1,584,645 Do. 4 % Mort. Deb. Stock Red. .. т Btock és 20 TS 104 —107 104 —107 104 - 
800,000 | Eastern Extension, Austral and China Telegraph 10 7 96 1% 7 96 11 — 19 11 — 12 114 lly 
820, 0002 Do. 4% Deb. 8 Stock és 2: << 106 —108 105 —10ь E as 
800,000 | Eastern & South Amican Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 is - $4 99 —102 99 —102 2 
200,0001 do. di. n Debs, (Mauritius Bub.) 1 to 8,000 95 i. и .. | 201—104 €, | 101 —104 % | 101 
180,227 | Globe Telegraph and ate sie 10 5196 54 is 9 3 9 в 
св,200: |{ Halifax and Bermudas Cable, of cops Жылы er] 100 n is L 99 —102 99 —102 ш is 
17,000 | Indo-European Telegraph . К 1 95 |10% 10 Y | 10% 86 — 10 86 — 10 z 
100,0003} | London Platino-Braszilian Telegraph, 6 96 Debe. RN 100 925 1 25 100 —104 100 —104 102. 
1,908,888 | National Telephone, Pref. VÉ x vs 100 5 96 5 96 6 99 —101 99 —101 p. 99 
1,966,667 Do. do. f. Stock s ss "n ; 100 e is 43 77 — 79 78 — 80 "Ti 
15,000 Do. do. 6 % Cum. 1st Pref. .. i 10 6 6 6 18 — 14 18 — 14 vi ; 
350.000 Do do: Н Non um Bri. Pret. 1 о 360,000 t 5 5 5 ^m p^ A p A 
on-cum. ; 1 to а E НЯ 
3,200,000: Do. do, 83 „ Deb. Stock А Mis Stock 33 83 8496 97 — 97 — x 
(00 009 d do, 4 A peg воск Fue пи бшу ey : 7 : 5 т бшп = 1 А 
71,504 Orien Telep one ec. ов to 1 П ee — fi — ee 
100,000 | Pacific and European Tel, 4 % Guar. режет лы" 100 A os 885 —100 ^ 97 —100 - oe 
11,889 | Reuter’s А 805 8 5 96 5% 73 74 К 
8,808 | Submarine Cables Trust M is н Cert. 5 i. 109 —112 xd | 102 —112 is 
58,000 | United River Plate Telephone | 5 1% | 1% — 63 6 . 
40,000 Do. р Cum. Prot., Nos. 1 to 40,000 5 ee ee 44— 5 53 ee 
170, 9471 d Stock КЕ 106 —108 106 —108 es 
15,609 | West African Telegraph, ар 10 8— 4 B— 4 oe 
80,008 олыны a eck ms ae 9$ vs : 0— + 0- i аа oe 
150,0002 Do. 4% Debs., 1 01 guar. by Bras. Bub. Tel. | 100 we si 92 — 97 92 — 97 ws , 
201,980 | Western Telegraph, Ltd., Tot 1 to 207, T" si б 10 1% 1% 11 — 12 11 — 12 11} 11 
76,0003 Do. пе and series, 1500 ee ее oe 100 ee ee 101 —104 101 —104 ee 
400,000 ү Dos a o: H MAR Btock Red. ee ee ee 2 ix 36 — 99 96 — й 961 96 
88,321 es a an P апата T elegra oe ee oe ee = = Ы 
84,568 Do. do. do. 6 3, Cum. 1st Pref. oe 10 T . d- T T 
4,069 Do. do. do. д Cum. 2nd Pref. s 10 Я A 84— 4 — 4 Р e^ 
80,0003 Do, do. do. Debs., Nos. 1 to 1,800 ee 100 eo ae 99 —104 99 —102 х . е 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| UM | 
20,000 . Cum. Pref. ee ee ee 10 ee | ee ee 8 — 4 8 — 4 | ee 
800,000 Do. 5% lst Mort. Deb. Воск Red. ee oe ee Stock ee ! ‘ee . 73 — 73 xd 75 — 80 ee 
100,008 | British Жа ү Бы Ма T 5% 10 9% | 9% sa 181— 14 183— 14i 14 13' 4 
100,000. Do. do. 6 % Cum. А 10 T we vs 12 — 1 12 — 124 i2 1276 
Do do. 6 & Perpetual БЕЯ Btock „ Bock | .. 5 3! .. | 189 —195 199 —196 1244' 124 
100,000 | British Insulated and Helsby Cables 5 15% 10% 10% 8 — xd 17 8 aie Ms 
100,000 Do. do. 6 % Cum. Pref. . 5 [E ee ee 61 es ee 
Pared во кь шай Oo ee Deb. Red.. i rr * in we 108 —107 108 —107 si 
7 row . e ое ee 1 i ee — 1 ee oe 
$ Do. do. ' 6 96 vs 21 6 6 s 105 to VH " to 112 m ae 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. Р 5 N Nil 1— 1 1 25 T 
150,000 Do. do. Non-cum. 6 f. 2 6 8% | 6% 11— 1 ]j— 1 age га 
126,000 ро. , до. 4 Perp. Deb. Stock . i Stock bs бә id 99 —102 99 —102 ix ea 
do Perp. ind Deb. Stock Btock os 92 А 89 — 94 89 — 94 ws vs 
35,000 | Callender's Cable Constructi 5 15% 20 % ey 13 — 14 18 — 14 E 13 
40,000 . do. e 596, C um. Pref. 5 ee ee eo 54— 
92,000 Do. do. do. 44 % lst at Mori Deb. Btoak Red. Stock ee ° е ee 108 —112 108 —112 ee oe 
1,860,014 | Central London Railway, Ord. Stock А Stock | NK 4 4 106 —109 106 —1C9 0 T 
194, Do. do. 4% Pref. Stock Stock as 4 4 108 —106 108 —106 105 ИЄ 
‘Do. do. f. . ee ee ee Stock ee 4 4 109 —112 108 —111 110 1094 
1,880,000 City and South London Railwa se ee ee ee ee . Stock 1} 3 3% 73 — 5 71 — "3 78 7 
86,000 | Crompton & Co., Nos. 1 to 85, 8 8 7% из 21—. 23 9)— 27 es е6 
100,000 Pe ve Reg, Debs., 1 to 900 of 2100, and) | Е С 102 —106 102 —106 "E av 
99,261 | Edison & Swan United Elec. Light, « A" shares, £8 paid, 1 to 99,901 Б Ni | X t= 4 0 — с, Ж, ы, 
17,139 Do. do. “д” "P 01—4917,189 .. 5 » | Nil 3 14— 24 14— 2 К 24 
344, 028. Do. do. ые Bok Bed. 100 ee ee e 73 — Tl 178 — 77 . oe 
100,004 ро. до. 12805 04 b. Stock Prov. Certs. all pa. 100 "I MS PM 75 — 80 75 — £0 ee ee 
112,100 |&lectric Construotion, 1 to 112 2 6% 695, | .. 1— 2 1— 2 "E 
31,890 Do. Ty Cim. Prel., 1 to 81,900 ‘ 2 is m vá Y 3 ag) Жу ыз 
sz 500 | Do. Perp. 1st Mort. Deb. Btook | Stock | .. 4 $ 100 —-103 100 —108 dM: 
25,000 | General Electric Co. (1900), 5 : % Cum. Pref. 10 5 5 % | 10 — 104 10 — 104 TE. 
£00,000 | » Do. do. Mort. pen bt ck РИ E: Ў 99 — 102 99 —102 Due ai 
86,000 Henley' 8 W. T.) Telegraph orks, Ord. . 5 20 20% | 200% 15 — 16 15 16 A 
85,000 Do. do. % Pre 5 43 " е 5- 5 5 — 58 
45,060 Do. do. ort. Deb: Stock Stock ES E "T 10; —111 107 —111 zs 
60,000 | India-Rubber, e & Telegraph Works 10 0% | 10% , 184— 1 183— 103 187 
gay ‘Liverpool oy head. Rail Ord. do. к, % ist Mori. Deb. 100 ee ee ee pn EI pis — p oe | 
" t er. WAT, б ee 10 1 1 == 1 Y ee ee 
10.000 |p Do. lo afi kio £10 paid eae d Med ond met 1 — и : ч 
евтар боа ап 19 17 20 20 84 — — 
150, 000 Do. do. 4 » Deb. Bas, "Nos. 1 to 1,600 Red. 1900 100 i% b a 101 —104 101 —104 id з 


t Quotations on Liverpool Stock Exchange. 
мрз эш лыо жек 


— . ů — 


— — — 


Consolidated Telephone Construction 
National Electric res Wiring, 14/- —16/-. 


| 


t Unless otherwise stated all shares are fully paid. 


From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
tan ва Se 
Bank rate of discount 6 per cent. (October Зра 1909) 


and Maintenance, 1/- —2/-, 


———M 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


issue : NAME, or ре for the Quotations week ef 
i Share. years. May Gr. | Mey ish. | May ixa a. 
wl 1900. | 1901. | 1903. Highest Lowes. 
100,000 | Blackheath and Grecuwich Dist. Electric Light, Ord... К Е 1 8 E КИ 8— i #— 1 .. T 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. EN 100 - ee sa 118 —121 118 —121 "E Sa 
90,000 | Brompton & Kensington El c Light Sup., Ord., 1 to 90,000 “> Б 6% 8% 8% 1 11 1 11 10} 30.4 
20,000 Do. do. 1% Cum. Pref. , 5 ‚> Pol е4 104 — 1 1 1 is 20 
50,000 Charing Cross and Strand Electricit ty Supply DEM ү 5 9% 10% | 10% 9 — 9 — 94 95 
70,000 do. о. Cum. Pref. 55 5 y x E 4— у; НИ oe T 
40,000 Do. do. City Undertaking "’ b: Goto. Pref. - 5 T ЯР - з 
000 а Do. са, e: 15 Deb. Stock Red. T i x 100 * * jx ЫЙ —i Ці 1% тю, - 
i sea Electricity Зарр y we s ә 5 4 4 — 6% — T 
150,0001 Do. do. 96 Deb. Stock Red. . з 8 Btock 675 E. "n 109 —112 109 —119 m е 
70,595 | City of London Eds Un g. d 40, 0,001—110, 505 ` i. x 10 0 5 96 5% 11 — 11 11— 11$ 1 | By 
40,000 Do. f., 1 to 40 A 10 6 PE ix 184— 14 13 — 14 Ia 
400,000 Do. Н Deb. Stock, Scrip. ae: at 115) all paid .. ©з 8 - 122 —127 192 —197 " 
800,000 Do. 4496 2nd Deb. Stock, ov. Certs., all paid . 100 z- E ER 108 —106 108 —106 106 ' м; 
40,000 | County of London & Brush Prov. WN Lighting, Ord. 1— 40,000. . 10 4% 4% 4% 8— 9 8— 9 
20,000 Do. do. do. 6 96 Pref., 40,001—60, 000. 10 T M $e 19 — 18 19 — 18 m 
400,0001 Do. do. 44% Deb. Stock, Prov. Certa. (all paid) Red M Sn ^ M 110 —113 110 —113 111 
50,000 | Edmundson's Electric Corporation, Ord. Shares dig 6 7 96 7 96 МА 7 61— d ei éH 
80,000 Do. do. 6 % Cum. Pref. a E Ps s^ — ха 6 — 2 
140,000 Do. do. 44% 1st Mort. Deb. Stock А 100 А dd NM 107 —110 107 —110 109 ' .. 
21,000 aun Jeu: n and Knightsbridge жеше, Ота. ET 5 122% |10% 10 11 — 12 10 — 11 | E 
90,000 do. do. 4% Debenture Stock .. | Stock “© t E 100 —108 100 —103 sx 
110,000 | London Electric Supply Corporation, Limited, Ord. : 8 id Y 21 is > 
49,840 Do. do. 6 96 Pret. nt 5 Р 6 6 Я 5 
950,0001 Do. do. do. 4 96 1st Mort. Deb. Stock es Stock bd 100 —108 100 —108 js T 
100,000 йай Electric Supply, 1 to 100,000 . .. 10 6% | 6% | 1% 174— 184 17 — 18 1 17% 
290,000 Do. go, 1st Mort. Deb. Stock vs vs 25 Бре 110 —115 110 —115 134 1 
950,0001 р. Mort. Deb. Stock Red .. | Stock 98 —101 98 —101 aS 
10,852 | Notting Hill Electric. Lightin Ps s А 10 7 14 — 15 14 — 15 b ae 
40,000 | Bt. James’ and Pall Mall Electrio Light, Ord. .. T vs 8 5 144 144 144 1 1 153— 163 16 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 b x: 9 — 10 : | 
150,000 Do. do. 84% Deb. Stock Red .. 100 25 98 —101 98 —101 vs 
12,000 | Smithfield Marketa Electro Supply, Ord. .. vs : is ws b ? 24% 8— 84 8— 84 T 
50,0001 Do. E. inde ee ee oe ee 100 ee 88 — 93 88 — 93 ee 
65,000 South London тш ес ee ae . • ee 5 14% 4 84— 4 8 4 
80,000 | Urban Electric Supply, P Ба 855 Vs Vx 5. са ; С d "n . 
80,000 Do. % Cum. Prein... 5 E 5} 
110,000 | Westminster Electro Баррі od: vs Va T s b 101% 104% 12 % 12 — 18 12 — 18 ry 2 
28,141 Do. 5 9% Cum. Pret. | . b А 63 — 63 EI 
M TT to Founders Shares. 1 Unless ойр suc all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, May 13th. 
Pere ee oc crc PUE eg 7s ß ^ ааа dd ß MEE. 
CHEMICALS, &o. Coo ME POIL UR METALS, &c. (contimved). coo ERE 0 СД 
a Acid, N es . per сті. 5 / ps g Copper Sheet 28 . рег ton 415 8 
a „ Nitric oo per ct. 27 as 9 „ Nod. per ton 4% Я 
ü o Oxalic.. x es .. per cwt. 82/- ЯР e „ (Electrolytic) Bars per ton 2192 М 
а „ Sulphuric .. А .. per owt. 5/6 ёа ё $i ii eeta per ton 298 re 
a Ammoniac, Sal .. per owt, 42/- ©» e i " Rod .. per ton 27810 és 
a Ammonia, Mariate (orystal) .. per ton £88 10 3 e з RE H.C. Wire per lb. 934. 
& ee per ton £30 oe f Ebonite Rod ee ee oe per Ib. 8j- oe 
a Bleaching powder . is .. рег ton £4 10 e» f Б Sheet per lb. bj- 85 
a Bisulphide of of Carbon .. per ton £15 э п German Silver Wire .. per lb. 16 85 
a Borax m ES vs .. per ton £18 Я k Gutta-percha fine. ai .. рег lb. - ws 
a Benzole (90 %) T - .. per gal. 1l- k India-rubber, Para fine .. .. per lb. тою 8/11 Ps 
a  (50/90%) . per gal. 5/6 1 Iron, Charcoal Sheets .. per ton i 
a Copper Sulphate .. per ton £21 dec 4 ,, Pig (Cleveland warrants) per ton 47/8 1s, ine. 
a , Nitrate 4 va .. рег ton £2A sa 4 , Forgings, 5 to size per ton From £11 és 
a „ White Sugar gx .. per ton £81 а 4 , Scrap, hea .. per ton 47/6 to 50/- * 
а ‘ait оер ; iu .. per on sd 10 А | ©, Wire, уеде No.8 .. per ton E 
a Methyla p . per gal. А s 
a Naphtha, Solvent (90%, at 160° о. per gal. 5/6 nel 9 Lead, English Syd ee рег ton £126 
a Potash, Bichromate, in casks .. per lb. 8d. T g Shee e. per ton £14 10 . 
a „ Caustic (75/80%).. per ton £24 pm т Manganin Wire No. 38 .. .. per lb. 8/-” T 
a " Bisulphate ie .. per ton £85 " g Mercury per bot. £8 176 oe 
a Shellac ++ Der owt. 121/- .. d Mica (in original Siei small .. per Ib. Bd. to 1s. і 
а Sulphate of Magnesia és .. per ton £4 10 m d „ $i н шо um per lb. Эв. to 8/8 9 
a Sulphur, Sublimed Flowers .. per ton £6 5 ёе d per Ib. 8/6 to 7/8 . 
& » 55 e. per ton £5 10 "s p Phesphor Bronze, plain cast castings per Ib. )/- to 1/94 Кк 
а Lum .. per ton £5 22 p " per lb. 1/1 to 1/4 e 
a Soda. Caustic (white 70 %) .. per ton £10 15 ws i "stip a sheet per lb. From 1/3 da 
a , Crystals .. рег ton £8 aa 5 Platinum a . рег os. 24 is 
a „ Bichromate, casks.. .. per Ib. 234. T 1 Silicium Bronse Wire . per lb. 10d. to 1/- а 
Steel, Magnet, aco aco'd’g to dese! р’ n per ton £58 ws 
METALS, &o. T „ in bars 85 дою ^ T 
- b Aluminium a in ton lots .. per ton #130 - о Tin Block. per ton { £151 | 20s. dee 
b ” in ton lots. per ton £168 T 9 » Fol . .. per Ib. 16} - 
b Sheet, in ton lots .. per ton £106 $^ n „ Wire, Nos. 11016 . per ib. 19 
Р Babbitt’s metal ingots. per ton £43 to £145 i p White Anti-friction Metals— 
e Brass (rolled тем! 2" to i2 basis per lb. 74d. 3а. inc. “ White Ant” brand per ton £42 to £65 T 
e „ Tube (brazed) per lb. d. e j Yarns,2/10s Grey Cotton, on sp'is per lb. ; is 
e „, „ (solid drawn). per Ib. па. T „ G6lea. Flax. .. per lb. - 
€ , Wire, basis.. vs .. per lb. 79a. 4d. inc. їі „ 38р 10 Iba. Russian per lb. . 
с Copper Tubes (brazed) .. .. perlb d. - „„ 10 Ibe. Russian, single. per ld. " | 6 
с (solid drawn) .. per lb. 934. T „ 180 Ibs. Jute rove perton | £11 
9 Соррег Bars (best selected .. per ton £15 d k Zinc, Sh't (Vieille Montagne bod. ) per ton #96 15 


| 


Quotations supplied by :—-a Messrs. G. Boor & Co.; b The British Aluminium Co., Lta.; c Messrs. Thos. Bolton & Sons., Ltd.; d Messrs. F. Wiggins 4 Bons. ; 
e Messrs. Frederick Smith & Co.: f India-Rubber, G. P. and Teleg. Works ros Ltd. ; 2 Messrs. James & chakspeare ; h Messrs. Edward Tall & Co.; 4 Messrs. Bolling 


and Lowe; j Messrs. W. H. Hindley & Co.; k Messrs. Morris Ashby, Ltd.; m Messrs. W. T. Glover & Co., Ltd. ; п Messrs. P. Ormiston & Sons; e 
Johnson, Matthey & Co., Ltd.; p one ТЕ Bronze 595 и, 


— — 


=e = Sa — TIL 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 
Week | Reoeipts for Miles Reoeipts for Miles 
Locality. ending | the week. Toral to date, | open. Locality. ending a the week. | Total to date. орев. 
н £ | a* £ £* % 
Aberdeen .. "T .. May 9, 960 | +91! 46.639 | 112,115 — | — g B. E. T. Со. (continuel £ Z* i к 
Bitmingham "T T „ У, 4956 +204) 9302 + 5,2231 — | — |р Bouthport à liis 1 810 + ге 4,926 | + 1966 Я — 
Pournenpoum T e. » 6 925 | = 6,3 28 „„ South Staffordshire . „» 1 818 | + 80! 12.876 4 13 a -! 
Blackb „ 8| 721 4 20 6.3 3 + FOI: E Stare Swansea . | o3. 1 452 | + 28] 7,881 180 = 
Blackpool and Fleetwood „ 9 262 | — 69 | 4,879 + 901 7, — |а Taunton . 2. ef ø 1 58 | + 1 90898 — 5 "R 
Bolton - „ 10 | 1,610 | + 99 | 10,517 + 1,744 25 — |5 emouth  .. 1 950 | + 11 8900| 4 4" € 
Bradford .. T 98 „ 103,157 | +814 20,354 + 1,978, 99 72 8 eston · super- Mare. Apr. 29 70 — 66- — a + 
Bristol e 08 io» 8.511 +4114) — — 8 — 8 Wolverhampton Dist. May 1 | 865 | +191 | 6 13 + 3,518 1 -3 
Burnley „ 978388 7 666 — — АДАН | Wrexbam » | M | — 608 — |- — 
British Elec. Trac. Co.: — i| Yorks. Woollen Dist. . „ 1, 858 | — 2,218 = 6 - 
Barnsley Districe „ 1 M — | 2892; — — | — |8@ cardi ee .1l4À4pr. 25 1,680 | +955 | 6,667 | + 4,095 J 
Devonport » 1 119 | + 36 | 6,931 + 318) 5 — 3, Dover 2 | APE 9 207 | + 23,455 — 848 — 
Dudley—Stourbridge. . » 1 716 | + 86 | 12,628, + 1.205 18); — [6 Dublin „ 8 4,759 | +283 | 80442 | + 4, 18 4 – 
Gateshead » 1 815 | +183 | 14.148 + 2,984 | 102 + 3/9 | Bast Ham ss » 9 568 | +168 | 3,498| + 1,177! 6 L1 
Gravesend —Northfleet » 1. 192 — 8,221 — — |ë |Glasgow .. M ‚| 4, 9 118,180 71194 | 593,567 | 497,41] -1 
Greenock—Pt.Glaugow | „, 1 091 | + B7 2.6% + 695! 74, — |. |Isteof Thanet .. e x :9 410 | + 6| 6 — 615 — - 
Hartlepool l „ 1] 20 — 8 8,922 + 411 +2 |9 | Leeds eS e | „ 9| 4966 | +120 | 88,073 | + 27% — - 
Kidderminster .. oo o» 1 108 | + 2 1,831 + 105 — |4 | Liverpool .. АЕ ..| 4, 9' 9,870 | +260 |160,857| + 8,854 | 101 5 
Merthyr . e 08, » d| 115 | 286 3,12 — 10 8 | — |2 | Manchester О „ 8 UGT o — — — |10 — 
Middleton Ре „ wo | 816 ' + 85 4,503 + 153 | 84 — Newcastle .. m ub x 9 | 8,114 | +550 = -= 14 — 
Oldham—Ashton eat. We 1 558 , + 44| 9,268 + 1,09 8 — Portsmouth ds | „ 9 | 1,487 | +206 — — |9 - 
Peterborough .. ..! „ 1 180 = 1,949 — —|- Salord ld „ 4) 8114 | +887 | 16901| + 5,96 — -~ 
Poole .. .. „ 1| 951 | 6 48294 710 3 22 Bupderland d „ 10| 1,027 | + 88| 6858 4 90493) l- 
Potteries co 5| œ 1] 1,581 | + 56 26,117 | + 2,051 — Central London Railway » 9 | 6.969 | —196 | 199,770 | + S888) 6 — 
Rothesa x. „ 1 86 ＋ 1 1036 + 44 — — City and B. London Ry.“ „ 10 8.002 — 48 | 59,791 + Bx 12 
Sheerness e ee, Арг. 29 18 Тш 8722 — — — Liverpool Overhead Ry. ,, 10 1,675 | +156 | 99,416) + 9,769. = 
| i 
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Kipp v. THE CHA RING Cross AND STRAND ELECTRICITY BUPPLY 
CORPOBATION. 


Тнїз case came before a Divisional Court of King's Bench composed 
of the Lord Chief Justice and Justices Wills and Channell on 
Wednesday last week, on the application of defendants asking for 
judgment or a new trial on appeal from a verdict and judgment 
entered at the trial Lefore the County Court Judge of Westminster 
and a jury. 

Mr. LONGSTAFFE, in opening the appeal, said the action was 
brought by the plaintiff under the Employers’ Liability Act for 
damages for personal injuries sustained by the plaintiff while in 
the defendante’ employ, and in the Court below a verdict was passed 
for the plaintiff of £150, for which amount judgment was entered. 
The facte were these: The plaintiff wasa fitter and jointer—tbat 
was to say, а highly skilled electrical mechanic—and early on the 
morning of September 9th & fire broke out from some cause 
unknown, at one of the junction boxes belonging to the defendants 
which was at the corner of the Haymarket and Panton Street. The 
next box going eastward, following the ling of the cable, was at the 
corner of Oxenden Street. The fire which had broken out at the 
Haymarket box caused gas to be eenerated by the covering of the 
cable, and this had forced up the roadway, about halfway down the 
Street. While the fire was raging, a mau in the employment of 
the defendants, named Dirston, who was not a skilled workman, 
but & navvy foreman, called upon two other employés of the 
defendauts, and also upon the plaintiff, to follow him to Panton 
Street and to bring tbeir tools with them. When they pot there 
somebody said something about the necessity of some disconnection 
being made, as otherwise the fire would spread. Dirston then 
appeared to have said that there must be a disconnection made at 
once at the east corner of the theatre. Plaintiff remonstrated, 
but Dirston eaid it must be made.  Pleintiff thereupon put his 
india-rubber mat on the ground, and made the disconnection, 
kaowing that the moment he disconnected, an arc would follow; 
this occurred, and he was blown across tbe street and his hand injured. 
It was urged on behalf of the plaintiff, first, that the box was of 
defective construction, viz., that it was not properly ventilated so as 
to allow the gas to escape. The jury fouud everything against 
defendants. The box in question was known among electricians ав 
а '* B. I. W.” box, and was universally used throughout the country. 
The jury found, in answer to specific questionp left to them, that 
there was & defect in the plant—in the ventilation of the box, and 
the plugging of the spare ways; that the defect arose, and had not 
been discovered, owing to the negligence of the defendants; that 
the plaintiff was bound to conform to the orders of Dirston; that 
Dirston was negligent ; that the plaintiff, by reasonable care, could 
have avoided the accident, but that if he had taken such care, he 
would have been discharged if there had been further explosions ; 
and having regard to the emergency tbat the plaintiff was not 
negligent in obeying the order of Dirston. The learned counsel 
submitted that there was no evidence on which the jury could 
properly find against the defendants on the first four questions left 
to them. 

Mr. CoLuin (with him Mr. O'3ullivan) for respondent, said that 
the defendants in their notice of motion, had not set out that there 
was no evidence of bad ventilation or defective spare ways, or that 
Dirston was not the foreman. 

Mr. LoNasSTAFFE said that the second motion before the Court 
was from the Couuty Court judge's refusal to grant a new trial. 

Mr. CoLLIN: The sole reason in this notice of motion, is that the 
judge was wrong in law in giving judgment for the plaintiff on 
the ground that the judge should not have left the last question to 
the jury. 

Mr. LonxGsTAFFE submitted that on the answer of tbe jury as to 
the cortributory negligence of the plaintiff, he was entitled to 
judgment. Dirston was a man who had no mechanical or electrical 
knowledge at all. 

Mr. Justice CHANNELL: Was it contributory negligence to incur a 
particular danger in order to prevent a great danger ? 

Mr. LoNaGsTAFFE submitted it was in the circumstances of the 
present case ; Dirston bad really no authority to give the order. 

Mr. CocLIN said that that point was not raised in the notice of 
motion. 

The Говр Cuir JusTICcE said the evidence was that Dirston was 
in sole charge of the work iu St. Martin's Lane at that date. In 
those circumstanees they could not say there was no evidence. 

Mr. Justice CHANNELL said that the authority of Dirston to give 
directions arose out of the circumstances. Nobody else was there 
above them. 

Mr. LonasTaFFE said that Dirston was not above the plaintiff. 

The Lorp CHiEF Justice: It is no good you saying that in the 
face of the evidence given. 

Mr. LoscsTArFE remarked that plaintiff's wages were much 
higher than those of Dirston. 

The Lonp Curer JusTICE replied that that had nothing to do 
with it. 

In the result their Lordships, without calling upon counsel for 
the respondent, held that there was evidence to go to the jury, and 
dismis:ed tbe appeal with costs. 


British THOMSON- HOUSTON Co. Ітр, v. Tae Mayor AND 
COBPOBATION OF MANOHESTER. 


(Continued from page 777.) 


Mr. FLETCHEB Мос тох, in, opening the plaintiffs’ case, said the 
action was brought for infringement of letters patent No. 6,0634 


of 1889 in respect of an invention of Prof. Elihu Thomson which 
was communicated from abroad. They related to an apparatus 
invented by Prof. Elihu Thomson for the purpose of preventing tbe 
formation—or perhaps he should say for extinguishing, if found — 
an arc when tbe circuit carrying an electric current—especially a 
heavy electric current— was broken. When you broke a circuit 
containing an electric current, or suddenly made a gap ín an 
imperfect switcb, there was a bright flash or arc formed. A 
powerful current could not be interrupted without there beiog 
a great tendency for it to bridge across the distance by an 
arc. They were then dealing with the heavy currente used at that 
time in electrical engineering, when this matter became a source 
of great danger. In order to explain tbe device by which Prof. 
Thomson got rid of the danger, he (counsel) ought to explain to his 
Lordship from an electrical point of view what an arc was. 
Whatever might be the exact mechanism by which nature con- 
veyed the electricity across a gap—a gaseous gap from solid 
conductor to solid conductor—its behaviour would be caused by its 
being conveyed by a series of extremely hot particles of gas forming 
the bridge across from one to another. Although, personally, he 
should be sorry tosay that that really did describe the mechanism, 
it certainly did sufficiently describe it, to actount for the 
bebaviour. Therefore he might assume for the purposes of this 
case that that was the means by which it was conveyed across. You 
therefore had in the spark, or in the arc, he should say—the differ- 
ence between the spark and an arc was that an arc was а соп- 
tinuous sequence ot sparks of incredible frequency—a constant 
stream going along a conductor, not rigid or solid at all, but formed 
by the heated particles «f the gas itself. It was Prof. Elihu 
Thomson who for the purpose of the promotion of the formation 
of an arc formed what was known as a “magnetic blow-out." It 
was well known at that time that а current passing through a con- 
ductor in a magnetic field was operated upon by the lines of 
magnet force in tbat field, and that the tendency was to move the 
conductor which carried the current in a certain direction. It 
occurred to Prof. Thomson that if this break was made in a 
magnetic field, then if an arc did form, what he had got whs a cur- 
rent passing in an infinitely flexible conductor through the 
magnetic field, and he knew that that would be operated upon by 
the magnetic field and moved in a certain direction. Hesaw that by 
во doing what you could do was this, you could move it so 
that the path would be lengthened, so that the difficulty 
of the arc maintaining itself would be increased. The ten- 
dency of the arc was to move up and then snap. That was an 
extremely ingenious invention, aud it had turned out to be an 
extremely useful one, because the application of electricity to engi- 
neering which employed large current had gone on very rapidly 
during the last 15 or 20 years. The consequence was that a number 
of cases with which they had to exercise this instantaneous command 
over the currents was multiplying enormously, but most of all in 
connection with electric traction. Tne reason was that in order to 
control the motors for electric traction, it was necessary to have the 
power of altering their internal organism according as they were 
starting, accelerating, running at full speed, slowing or stopping. 
It was not only in slowing or stopping tbat they wanted it. They 
wanted the motor to have a different construction at almost every 
different stage of its useful work. They did not by the construction 
of the motor fix permanently the arrangement of the coils. They 
fixed the coils, but they did not fix the electric arrangement. They 
made the coils of the motor in parts—a group of coils instead of 
one—and they brought the terminals of these coils to an apparatus 
of switches by which they could connect them at one moment in one 
way and at another momentin another. Proceeding, the learned 
counsel said the method of controlling motors by the series-parallel 
method bad made the motor a serviceable and adaptable piece of 
mechanism, and he should scarcely be exaggerating if he were to 
say it was universally adopted. Perhaps that would be too strong 
language for describing any form of electrical mechanism, but his 
Lordship might take it that this method of construction giving the 
control was used in 95 per cent. of the bigger installations of electric 
traction. Of course, a system like that which suddenly changed 
the path of the currents of electricity through a motor necessitated 
the perpetual breaking of contact, and therefore something which 
would free this rapid breaking and changes of path from all danger 
was a necessity. Various methods to dothis had been tried. There 
had been a sudden pneumatic blow, which by pouring cold air in a 
stream on this hot flexible conductor deviated the path and 
lengthened the arc, then broke it and blew it out. The one which 
was by far the most universally used was the modification of Prof. 
Thomson’s magnetic blow-out. It was necessary to refer to two of 
Prof. Tnomson's earlier patents to show the steps in the invention. 
No. 283,167, of 1883, was an American patent. Fig. 5 was what he 
believed to be the tirst form of magnetic blow-out. There was a 
horse-shoe magnet, and underneath to the left was a piece marked 
G, which was one of the terminals of the current. Immediately to the 
tight of that was the switch arm н, which was the other terminal 
of the current. Supposing the current broke. If an arc sprang 
a:103s from the nearest point of а to the nearest point of н, they 
would get a hot flexible conductor going in a horizontal direction 
from lett to right. The magnetic field would have its lines of 
force there; and without troubling bis Lordship with the rule by 
which electricians determined the direction iu which the conductor 
was moved, he might say that in this case it would be moved 
upwards or do:nwards, according to the direction of the current. 
If it were moved upwards it would be lengthened, and ultimately 
would snap by reason of its being lengthened. That was the first 
and crude form, but great difficulties arose, because an arc was а 
very erratic thing. An electric spark was very uns able in its 
direction, and darted about in a most awkward way. They could 
not be certain at all times that it would go uniformly. Prof. 
Thomson certainly combined the very highest scientific ability 
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with great practical inventive power, and to him they owed a 
great aebt in connection with eloctric invention in recent times. 
The profeasor set to work to improve this crude idea, and his next 
form was that shown in his American patent 321,464 of 1885. 
There was a great danger of the arc striking across, especially as 
they had the magnet with its metal so olose, and what Prof. Thomson 
wanted was to remove that danger as far as possible. Therefore, he 
devised what was to be seen in fig. 2. It wasan ingenious way 
of leading the arc out of temptation. There were two things 
which looked like horns—4A was the left-band one, and x the right- 
hand one. Those were the shaped terminals between which the 
break was going to be made and the arc formed, if an arc formed at 
all Just underneath that was a magnet, and that magnet was so 
energised that the influence of the magnetic field would be to push 
the flexible conductor upwards. The arc would nrst form where 
those were nearest together—that is, just at the bottom.  Availing 
itself also of the tendency of the hot air to rise, the magnet io field 
pes the arc upwards, and in doing so it not only brought it up, 

ut it drove the points from which it took its leap along the two 
curved horns, so as to be further and further from one another. In 
that way it very effectively lengthened the атс, апд caused the arc 
to break. The chief use of this was not for actually breaking the 
current, but for what waz called the lightning arrester. Бог 
instance, on wires used on the overhead tramway system to prevent 
lightning which struck the wires from getting into the machinery, 
this device was inserted in a suitable position, and the machinery 
would be protected. This form was very useful for the purpose, 
but it was a very unsuitable form for compact machinery, and 
the real demand for these magnetic blow-outs, was in connection 
with compact machinery, such as motors of electric cars. Prof. 
Thomson set to work to consider how he could best satisfy that 
want. In this case he adopted a type whereby he could tempt tha 
arc to run into a position in which it itself increased the difficulty 
of passage by ing a long jump. It occurred to him that he 
would guide his arc so that there should be no danger of its taking 
the wrong course, and at the same time enable him to produce as 
powerfula field as ae liked for the p of operating on the 
flexible conductor and breaking the arc. He thought of the idea 
of letting the arc be made between two insulated shields, and in that 
case he could bring his magnete as close as he wished to the place 
where the arc was going to make its appearance. This would give 
him absolute control of the intensity of the field. The intensity of 
the field of a magnet rapidly decreased as they got a distance from 
the strongest point. By taking the arc between the insulated walls 
he was able to bring his magnet closer to it, and therefore produced 
as strong a field as he liked to operate on the arc. He had another 
advantage. He was able to make the shape of his magnet just as 
he wished in order that this field might be the most efficacious. He 
freed himself from tbe danger of the arc going wrong by placing 
flat pole-pieces just opposite to one another and close together—a 
form which concentrated the field in such a way as most effectively 
to lengthen the arc and produce its breaking. He had devised a 
form of the utmost use. The learned counsel proceeded to read the 
amended complete specification of Henry Harry Lake, No. 6,0634, 
of 1889, during the course of which, in answer to a question from 
his Lordship, | 

Mr. Cripps stated that the main defence relied upon was want of 
subject matter. 

Mr. Mouton said he presumed that the defendants would not 
contest the question of infringement. 

Mr. Onreps said he could not say at that stage whether defendants 
would admit infringement, but he would be in a position to inform 
the Court after hearing the evidence of plaintiffs’ witnesses. 

Mr. Мосоттон, concluding, submitted with regard to subject 
matter that the original inventor of the device got a perfect free- 
dom for choosing its field, its intensity, its position, and therefore 
controlling ite effect. He did it by a novel device, which counsel sub- 
mitted d every attribute of invention, novelty, and utility ; 
and was designed to accomplish the thing for which it was needed. 
In these circumstances, and thinking as he did that there was no 
real issue here on infringement, he submitted the plaintiffs were 
entitled to succeed. 

Prof. JAMES ALFRED Ewina, examined by Mr. BovsrFIELD, said 
he was Professor of Engineering at the University of Cambridge, 
and had taken an appointment at the Admiralty, which he was 
sorry to say would prevent him being seen in Court in future. He 
had gone very carefully into this specification and apparatus which 
were the subject of the present action. The fact that an arc might 
be deflected had been long known, and was first discovered by 
Davy. The first practical application of it was by Elihu Thomson 
in the specification No. 283,167 of 1883 of the United States. The 
application was to blow out an electric arc when that arc was 
liable to form on the rupture of an electric circuit. In several of 
the practical applications of the electric circuit it was necessary 
from time to time to suddenly interrupt the circuit by withdrawing 
the two parts of what had previously ses & continuous conductor. 
When that was done, a spark occurred across the gap so formed, 
and under certain conditions that gap might persist as the arc 
crossed the gap, thereby frustrating the intention, which was to 
replace the circuit, and also leading to the damage of the two 
electrodes in consequence of burning by the arc. Various 
devices had been used for blowing ont the arc formed 
under these conditions; and this device of Thomson's was the 
practical application of the principle that & magnetic field was 
capable of so far deflecting the arc as to lengthen it to tbe point of 
rupture. He applied it in this patent to various practical cases 
where ап arc was liable to be formed. In fig. 5 of this patent there 
was shown an ordinary switch whereby movement ofa rotating handle, 
н, away from a block, а, the electric current was interrupted. 
When H was moved away from G an arc was liable to be formed 
between the two, and this was blown out by the proximity of a 


magnet, м, which might be either a permanent magnet or an electro- 
magnet. м was represented as a horseshoe, and the lines of the 
magnetic force went directly across from one to the other pole of the 
horseshoe. The direction in which it was blown out depended оп 
the relation of the poles to the direction of the electric current. 
The subject of Thomson's patent of 32,146 was the next practical 
application in reference to lightoing arresters. The lightning 
ariester was a device which should automatically discharge to earth 
—the electric circuit when that had been raised to an excessively 
bigh potential by the action of atmospheric electricity. In order to 
make this discharge, it was necessary that there should be a tem- 
porary, a very temporary, connection with earth, and tbat they 
should avoid anything in the nature of a permanent соп: 
nection with earth, because that would interfere with the 
ordinsry work of the electric circuit. Referring to the 
plaintitis' specification, witness stated that the title of the 
patent was electric sparking rupture appliances," and there was in 
the picture shown apparatus both for lightning arresters and for 
other cases where it was required to rupture the spark— lightning 
arresters, safety fuses, electric switches and devices generally. From 
an electrical point of view, it seemed to bim that Thomson, the 
inventor, recognised the capricious nature of the arc. He recognised 
that, although such shapes of magnet poles as he had shown in his 
previous specification would apply satisfactorily, still, every now 
and then it happened that, owing to some capricious movement of 
the arc previous to its rupture, there was a liability to an accident 
occurring—namely, the arc striking the conducting surfaces of the 
magnet pole and thereby preventing the device from accomplishing 
its object, and that this was especially liable to happen when he 
approached the magnet poles near to the arc, as he would do for the 
р of securing the action of a strong field upon the arc. There 
was a double advantage, from a scientific point of view, in bringing 
the magnetic poles close to the place where the arc was liable to be 
formed, but there was, first of all, the advantage that, pole to pole, 
they got a stronger effect by bringing the poles nearer. Secondly, 
there was the advantage that, if you constituted the magnet in the 
form of & narrow trench or gap between two poles, you got a much 
stronger magnet qua magnet. You got a stronger magnet by making 
the magnet in the form where there was a merely narrow space 
between two poles. The poles became individually stronger, and 
besides that by bringing the poles close up to the electrodes, you 
got a stronger pole. That was а matter of importance. They got а 
much more powerful field with these devices than had been got 
before. | 

Mr. BousrIELD: It has been suggested that owing to what Prof. 
Thomson did in ihis first specification, and in his second specifica- 
tion, there was nothing left for him to invent in passing on to his 
third specification. What do you вау as to that ?—I do not agree 
with that at all. Prof. Thomson was an extremely clever electrician, 
and it is clear to me on reading his second specification, that he 
really had a new idea in it. To my mind, there is no doubt what- 
ever about there being substantial invention in this last invention. 
He had altered entirely the form of his magnets in consequence of 
his introducing a new element into the combination which had made 
that alteration possible. | 

In your view is his third patent a distinct step in the evolution of 
the thing ?—4A very distinct step. 

And for the purpose of applying it in many of the ways in which 
it is applied nowadays, was it & necessary step in the evolution ?— 
Yes. In answer to further questions, witness said he thought 
defendants had clearly infringed plaintiffs’ patent. 

Cross-examined by Mr. Crrrrs: He had studied the specification 
on which the action was brought. 

Do you find anything in that claim except that the insulating 
material is to be put at a particular place '—1t is mentioned in a 
particular place. Yes. It is the introduction, as I say, of a new 
element into the combination. 

Do you find any claim there except the introduction of an insu- 
lating material in the condition stated ?—No. 

That is all you find ?—In the condition stated. Ishould say it is 
not simply and only the üntroduction, but the introduction fora 
purpose which is claimed. 

Of course, purely for & purpose. I am not suggesting it is pur- 
poseless. But it is the introduction for a stated purposs. The 
claim, I think, relates to the purpose as well as to the introduction. 
It was known in 1889 that the influence of the magnetic field on 
the arc rupture power was increased by its proximity to the arc 
which it was being sought to rupture. The risk of arcing was 
greater the higher the tension of current. The claim in the 
plaintiffs’ specification was for a shield of insulating material 
located between the surfaces of the electrodes and adjacent con- 
ducting surface. A device by which the arc was disrupted.— It is 
nothiog more than putting а shield of insulating material ко as to 
prevent the arc forming between the electrode and the magnet. 

Doing that in a particular device and for a particular purpose ?— 
Yes. 

The purpose described really means to prevent an arc forming 
between the electrode and the magnet ?—I think a little more than 
that. 

What more does it mean than that. Keep to the claim and not 
me invention mind ?—Thereby permitting the arc-rupturing 

evice. 

What is the novelty ?—The novelty is the introduction of a new 
element. 

What is the new element ?—The new element is the insulating 
material—the septum. 

Do you say that the introduction of insulation between two sur- 
faces where you do not want electricity to pass is а novelty ?— For a 
particular device, yes. Iam speaking of the claim, of course. 

It is clear that apart from the mere question of insulation, and 
looking at these prior patents of Thomson, we could have used our 
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device subject to the question of whether we could use the insulating 
material or not ?—I do not know whether there are ару other patents 
covering that. 

Do yuu mean to say there is any invention whatever 1n putting in 
an insulating material when you want to prevent the spark going 
to the magnet ?—It would be impossible to get the magnet in that 
form without the insulator, Witness said his point was that the 
introduction of the insulating material made that form practicable. 

Take fig. 6, could anyone put a septum or insulating material 
between the magnet and the electrode. Do you mean to say he 
could not do that ?—80 far as I can judge, there would, be a case of 
infringement against him. - 

Re-examived by Mr. Мосттом: Looking at the history . of 
Thomeon’s invention, starting from his first 1883 patent, Witness 
thought that the patent in question pointed to the solution of 
difficulties or something that would help to meet the improved ty pe. 

Mr. Јонм GRAY was next called. Examined by Mr. WALTER, he 
said he was in the employment of the plaintiffs. 

With reference to the user of tbe third invention in this country, 
I want to ask & question first as regards switches and so on in 
stationary work. 

Mr. Cripps: That is not denied. 

Mr. WALTER : Is the use small or large ?— WiTNESS : Very large. 

This being the plaintiffs’ case, Mr. CRIPPS said he would call the 
witnesses for the defence before addrersırg his Lordship. 

Lord KELVIN, examined by Mr. Cripps, said he had studied the 
specifications and claim on which the action was brought. He 
agreed with Prof. Ewing that it was well known that an arc could 
be ruptured under the influence of the magnetic feld, and also 
that tbe magnetic field could be supplied either by a permanent 
magnet or by an electro-magnet. It was known also tbat the 
influence of the magnetic field in its power to rupture the arc was 
increased by its proximity to the arc to be ruptured. 

Would that influence in any way have been altered by putting 
an insulating shield between the magnet and the arc to be 
ruptured 7— No; not at all. It was well known. 

Was it known that, apart from any insulating material, there 
would be a tendency for the electricity to go from the electrodes to 
the magnet in proportions eo an to draw tbe magnet nearer to the 


electrode ?— Yes; the current is always liable to pass out of the - 


electrode, and is, in fact, kept in the electrode by tbe electric resist- 
ance of air in ordinary circumstances when no solid insulator is inter- 
posed. In his view there was nothing in the nature of invention or 
uovelty in putting the insulating shield between the electrode and 
the magnet. It was common knowledge tbat a sbield of any proper 
material would serve to prevent the electric current from passing 
from *he one surface to tne other. 

Take the American patent of Thomson, No. 283,167. In fig. 1 do 
you bave there the magnet in proximity with the electrode ?—4Ag 
close proximity as possible to the electrodes and two places where 
an arc would form if an arc was to be formed. 

I do not want to take you into avy detail unnecessary. From 
any particular figure in Abel's, or from anything you find in 
T'humson's earlier specification, do you find that insulation under 
the conditions in the patent sued npon is matter of common know- 
ledge and common practice ? —Certainly. 

Tnere is neither novelty or invention ?—No. 


( To be continued.) 


The hearing was concluded on Monday, and judgment was 
delivered on Wednesday. The action was dismissed with costs. 


Foote & MiLxR v. бт. HeLENS Савік Co., Ln. 
(Continued from page 777.) 


BEFORE Official Referee W. Veray, on May 5th, the hearing of this 
case was resumed. 

The earlier five days’ hearing appeared in our issue of May 8th, 
1908, and it will be remembered that in this case the plaintiffs 
sued the defendants for expenses incurred, and damages sus- 
tained to reputation, due to alleged defective cables supplied to 
them by the latter. The last witness on the 4th inst. was Mr. H. C. 
Filver, of Faraday House, who had tested cables sent him by the 
defendants 

Мг. Н. C. SILVER, cross-examined, said he had not examined the 
cable for injuries. His tests bad been upon the cable supplied to 
him for the insulation resistance of the dielectric. In reply to the 
question as to the number of tests of cables he made in the course 
of the year, Mr. Silver stated tbat he could not give an exact 
figure. Asked how many tests he had made of any cable in 1903, 
he thought about a couple of dozen would be near the amouut. Of 
cours», he had had other work to do. His tests on the cable in 
question had been made by means of a Kelvin galvanometer, a 
. uoiversal shunt, and two dry cells in series in some cases, 

Mr. TERRELL at this point discovered what he termed ‘а curious 
coincidence,” and he asked the witness how be could explain the 
fact that whenever the two dry cells in series was used he got bad 
results, whereas when electrifying the cables from the main was 
resorted to the results were generally extremely good. 

WirRESS pointed out that the explanation was во simple as to 
appear somewhat obvious, The insulation resistance on some of the 
coils was во defective from some cause or another that the deflection 
was too great with the current from a battery or the main, and con- 
sequently it was upon these coils, and these only, that the dry cells 
in series were used. He did notice that there coils were very good 
or very bad. He could not say anything about what might have 
produced the great difference, nor was he dispored to offer any sug- 
gestion. He was here to speak to his report of the teste. 

A dispute between counsel arose at this point, and since it may 
have bearing upon the value of the teste, ав tests on certain specitied 


cable, it may be well to state that apparently no one coil in ps 

ticular could be identified to its corresponding manufacturer's labe 

It apparently was scarcely disputed that the coils tested were o* 
86. Helens Co.'s make, and plaintiffs’ counsel stated that while he 
could not compare the tests made at Faraday House against the test 
stated оп any particular label, yet the coils could certainly be 
divided into classes, and the aversge of tests of each class be 
compared. | 

WriTNESS admitted that the rubber insulation in the bad tests 
was practically of no service. : . 

Re-examined, Wrrxres said that of course he was occupied with 
other teste as well as those upon cables. The low insulation might 
be caused by the use of poor material in the insulation as well as by 
injury to it. 

(Some time was occupied in a dispute between connsel ns to the 
further tests and examination of these coils still lying at Faraday 
House. Mr. Terrell asserted his right to go there alone or with 
experts, and make his own examination or tests. Plaintiffs’ 
counsel disputed his right. It had been open to him, and he bad 
been invited, in fact, had taken out an order, to view and test these 
cables many months previously. He had not done so,and it was 
not just that he, at this late date, shonld now claim the right to go 
alone and make what tests he pleased. He was willing that the 
coils should still be examined and tested by Mr. Terrell and his 
experte, on condition that theirs should be there also, and that 
these tests should not be allowed to delay proceedings. The 
Referee tbought that this was as much as Mr. Terrell, could ask. 
Tbe offer was not accepted, however.) 

Mr. A. R. DoLeBy, consulting electrical engineer, the next witness, 
stated that be had been adviser to Mr. Percy Adams, architect of 
the Belgrave Hospital, and bad looked after the carrying out of his 
specification for the electric lighting. (Belgrave Hospital is one of 
the jobs wired with defendants’ cable, which had to be re-wired.) 
He bad been satisfied with tbe workmanship, tubes and fittings. 
Certain testa were specified to be obtained after the wiring, but these 
were not got, and he attributed this to bad insulation of the cable. 
He bad insisted upon the job being re-wired, and bad agreed to give 
the St. Helens cable another chance. Some of tbe new wire was 
found unsatisfactory, and he on January 28th, 1902, refused to have 
the St. Helens Cable Co.'s wire used at all. The building was 
re-wired with Henley cable, in the same manner, and proved satis- 
factory. He was not going to risk his reputation by leaving the 8t. 
Helens wire in. 

On cross-examipation, Mr. Dor BY proved a very determined 
witness. As regards wbat he had specified for, he stated again and 
again that what be specified and what he wanted was a cable giving 
not less than 600 megohms per mile. He had mentioned Silver- 
town's Class S for smaller sizes, and Class K for larger sizes, 
Witness was then taken through a series of questions to show that 
what he had stipulated for was very different to what plaintiffs nad 
supplied bim with. Mr. Dolby held to his point, however, that 
what he wanted was 600 megohms per mile minimum insulation 
reeistance. Had the cable been good there would have been no 
question, for it would bave given true the test he required. He 
had made no tests on the first wiring personally. He had depended 
upon the contractors’ tests. Since they proved so low there was 
no reason why he should go to the trouble of testing wbat was 
clearly an unsatisfactory installation. He might have got, he 
admitted, a circuit or two good, but be re-stated emphatically that 
this would not bave given him any reason for allowing any wire to 
remain of a similar make to what had proved in the main to be so 
unsatisfactory. Ав for makers’ warranty labels, he bad found this 
maker’s labels to be unreliable. 

Mr. TERRELL: You are speaking now from tests made by other 
people—the contractors?— Yes. As regards guaranteed insulation 
on cables, he did not consider that in practical work these meant a 
great deal. Comparing the insulation got between poles with all 
lamps, switches and fittings on, witness asked what relation had 
that test to the 600 megobms in the specitication. He did not 
think 300-gràde cable was so good as 600-grade cable, bat he could 
not say anything about grades. 

Re-examined, WrrNESS said he was absolutely astounded at the 
fact that any manufacturer should put such warranty labels on 
wires, which on testing gave such different results. Ifhe might be 
permitted the expression, it was an eye opener to him, and had con- 
siderably sbaken his contidence. 

Mr. Р.Е. W. ABBOTT, storekeeper to Messrs Foote & Milne, was 
then called. He stated trat he had charge of the inward and out- 
ward book. He remembered the occasion when all the cable in 
stock was returned to the St. Helens Cable Co. Holmes, the store- 
keeper for the defendants, had sorted out his own make, and had 
signed the statement put into Court. 

Cross-examined, WiTNES3 stated that he could tell the St. Helens 
cable from Frankenburg cable. He was told to send back St. 
Helens only. He would be greatly surprised to learn that wire 
other than the St. Helens was sent back to them. 

Mr. FooTE, partner of the firm Foote & Milne, was the next 
witness. He stated that it was in February, 1900, that they first 
began to trade with the defendants. They never ordered the wire 
by grade, as could be seen from their orders, which ran, quantity 
eise, colour, class (the latter depending upon tape and braid). In 
tbe interview with Mr. Heyl-Dia, the latter bad stated tbat some 
bad coils might possibly have slipped through witbout being tested. 
He had shown Mr. Heyl-Dia eome of bis make of wire, which had a 
knife edge. The sample was carried off by him as a “curiosity.” 
In the interview all the jobs in question had been discussed, and 
the damage to their reputation had been insisted on. He had 
raised no doubt about how they must suffer. As for the sample 
of cable shown (without rubber), which it was stated bad been sent 
to them by defendants, he could not say how zthis, if it had 
bappened, had occurred. They bad never had cabls of tbis sort in 
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use. His only suggeetion was that it might have come from 
defendants. It was of foreigu make, and he knew that at first they 
had sold foreign cable. His duty in the firm was principally con- 
nected with the financial matters. The costs books were kept in 
the greatest detsil Of the wire used for the Liverpool 
job, £1,201 worth, was sent direct from Warrington to Liver- 
pool. #83 worth of St. Helens make, and £169 worth of 
Frankenburg’s from the store. £166 worth of cable was 
returned from Liverpool, making the cost of the cable used 
£1,288. When the question of re-wiring arose, he had gone down 
to see Mr. Lyster, but the latter adhered to bis decision that all the 
wiring must be removed. The total cost of the re-wiring at the 
Tobacco Warehouse was £2,311 18s. 6d. Mr. Foote was then taken 
through the various figures, given in the first day's hearing. Modi- 
fications rendered necessary by minor details were agreed upon, 
reducing the total claim for expenses for re-wiring all the jobs, to 
£2,675 11s. 5d. In regard to the general claim for damage to repu- 
tation, he considered that their business had suffered. They were 
no longer asked to tender for Mersey Dock and Harbour Board work. 

Cross-examined by Mr. TERRELL, WITNESS said that the induce- 
ment to trade with the St. Helens Cable Co. was the reasonable 
price of their cable. There were plenty of people who were selling 
ав cheap as the St. Helens Cable Co. outside of the Ring. Не had 
never bought cable by the grade, and if he had referred to it by the 
grade in a letter or two, it was accidental, as on the orders it would 
be found that no grade was mentioned. He couldn't really say 
what was meant by 300-megohm grade. Shown the Silvertown list, 
he still adhered to bis answer that he did not order by grade. He 
looked at the warranty figures of the insulation resistance. There 
was по guarantee of durability. Since the case came on he had 
asked Henlev to guarantee 300-grade cable, Mr. Potter bad given 
his reply to Mr. Milne who could be recalled. He had not dreamed 
of testing the cable before using it. It had never been necessary 
before, and in the future they would see that it was unnecessary again 
by only buying from the best makers. Frankenburg cable was 
really cheaper than the St. Helens, but they had had a dispute 
with Frankenburg and did not desire to buy from them. He would 
explain if necessary, but would ratber not be asked. 
bt Re-examined, Mr. FooTB stated in connection with a guarantee 
for the durability of a cable, that the question which bad been 
asked Mr. Potter, of Henleys, was, What, as an ordinary com- 
mercial matter, they could say as to a guarantee on their 300-grade 
cable.” Mr. Potter had replied that he had discussed the matter 
with bis works, and that he could definitely guarantee tbat the 
insulation resistance of their 300-grade cable would not fall more 
tbau 10 per cent. in six months, and would probably be better than 
that. He covld give no better guarantee for their 600-grade cable, 
as the ratio cf the fall of the two was practically identical. As to 
anytbing further, he would have again to consult the works 
manager. 

Cross-examined, WurNESS held to his statement as regards grades 
of cable. As for leaving the wire other than St. Helens in the tubes, 
it would have cost more to search for it than it was wortb. He 
migbt have tested each separate circuit and tried to deduce from 
that where the good wire was, but this would not have helped matters. 
16 would have taken much longer than three days to have done 
these tests. 


On May 6th the Court opened with Mr. Foorz in the box, under 
cross-examination. St. Helene cables had been used in other jobs 
which they had been able to get paved. As for sending other 
manufacturers’ cable back to St. Helens, while it was possible, it 
was very unlikely. There was no advantage to them in doing во. 
They had asked for its return, but none had been sert back. 

In his re-examination, Mr FooTE was teken through seme of the 
charges in dispute, which amounted to £46. It was agreed to half 
this, and the pulled-out cable at Liverpool to be assessed at a scrap 
value of £60. 

GrosGB Ler, one of the wiremen of the plaintiffs, gave evidence 
with regard to coils sent to Faraday House from Belgrave Hos- 
pital. These were new and unused. He had attached his 
signature to the labels. In cross. examination, he stated that he bad 
no means of identifying any particular coil. 

Mr. HAMILTON, K. C.: That is my case, eir. 

Mr. TERRELL, K. C., said: The defendants are makers of cables, 
and, like other manufacturers, they divide their cable into grade e, 
and these grades denote the quality of the electrical insulation. 
The insulation does not differ greatly. The high figures of the 
resistance are accidental toa good quality of lasting insulatior. The 
wire itself is the same. The insulation is always made of pure 
rubber mixed with pigments from 40 up to 80 per cent. It would 
be a waste of money to use pure rubber only; but the more rubber 
there is, the better are the lasting properties. A large percentage of 
pigment means a cable which will be more liable to absorb 
moisture, and one, therefore, which will be attacked quicker by 
moisture. Whilst a 300-megohm grade cable would be excellent, 
and last fcr years in a dry place, it would not be at all suitable for 
a damp place. The plaintiffs ought to bave used а class of cable 
better able to resist moisture. Look at the contrast! It is alleged 
that we sold them cable able to be used for a 600-megohm res ist- 
ance per mile, They bought 300-megohm grade wire! The 
Faraday House tests show that we supplied half tbe cable 
greatly above the warranty. The other half showed that 
they lad suffered damage. The same wire was used, the 
same rubber, the same machinery, and the same tests. The 
Liverpool contract stipulated for an insulation resistance 
of 600 megobms per mile. Тһе plaintiffs are suffering 
because they, took ‘this contract, and tried to do it a great deal 
cheaper than they ought. I shall ask you, sir, to say that it is 
very well iunderstoodi what is meant by 600 megohm jusulation 


resistance per mile. It means a cable which, with the very 
thickest wires окей, will have an iusulation resistance of 600 
megohms. The contract includes thick and tbin wires, and the 
600 megohms is applied to them all. The grading is a division of 
rubber-covered wire insulated by different qualities of rubber 
insulation. The meaning of the term in the contract 600-megobm 
insulation resistance per mile was that the insulation of the smaller 
81228 of wires must be made of tbe same quality of rubber as on the 
larger sizes used. The grading is a test of the quality of rubber for 
durability. Did they want the smaller sizes to have a less durability 
than the larger? The Faraday House tests are evidence in our 
favour. Coils sometimes get injured in handling or transit, and 
this would account for the bad tests due to local defects. Atlantic 
cables are subject to the same damage, and none are laid without, 
generally, 40 pieces being cut out. The Tobacco Warehouse was a 
cold, damp building, situated just at the water. 300-megohm grade 
cable ought never to have been put into it. 600 or 1,000-megohm 
grade wire ought to have been used. The attack upon us ів, " You 
gave us bad cable." Every witness they produced was absolutely 
ignorant of cable-making, with one exception, and he was brooght 
to identify samples only. I have put to them question after question 
with the same result. Not one of them is able to assist you in this 
matter. Ia these jobs the cheapest quality of cable, and the cheapest 
possible tubes were used, and we find them constantly complaining of 
the high cost of wages. These baving produced the worst possible 
results, they come down on the cable-maker. 

Mr. WorpincHam, МІСЕ. MIME, M. I. E E., was the next 
witness, and stated that, in addition to the above qualifications, he 
had just been appoiated consulting electrical engineer to the 
Admiralty. He was intimately acquainted with electrical cables 
and their insulation. The grade of cable s:gnified tke quality of rubber. 
The mention of megohms per mile meant reference to the act ual insu- 
lation resistance of one of a few aizes. If the same thickness of rubber 
were applied to various thicknesses of wire, the smaller sizes would 
give a vastly greater insulation resistance than the class as a whole. 
The question of grade depended tolely upon the thickness and quality 
of the rubber. A low-grade wire is more susceptible to damp than 
а high-grade wire. It affects it by penetrating into the insulating 
material and dissolving out the pigment, and 80 causing tbe covering 
to be porous, and necessarily destroying its insulating power. He 
had seen the tobacco warehouse in February, 1903. A 300-megohm 
grade wire was not fit for the job at all ; the consequence of using it 
would be a breakdown, and he was not surprised tbat that should 
have occurred. Questioned with regard to the Faraday House tests, 
witness pointed out that, after all, a big job need o Jy require an 
actual 20-megohm insulation resistance. A high insulation was a 
good test of a good rubber. The reason why a high insulation 
of rubber cables is desired is because it means greater durability 
of the cables. Ав regards the way in which the Faraday House 
tests were made, he did not know how they had been carried out as 
regards detaile. The ends of the coils ought to have the braiding 
caretully pared back for 3 in. The rubber should be cut witha 
clean knife. Ifthe day was damp, it should be slightly warmed. 
If the test were then carried out, all would be correct, but should any 
delay take place, the ends of the wires should be coated with paraffin 
wax. The results in the rerort showed that some of the cables had a 
high insulation resistance. The bad tests indicate local defects, or 
that the ends were not properly prepared. If the wires had been 
roughly handled, local defects might have been produced. The 
tests, as a whole, showed that the insulating material was good, but 
that there were defects in individual coils. Such cables as the 
latter might, when installed, give a test whicb, high at first, migbt 
afterwards get low. The water test would show these at once. 
The factory test would bave sbown them at once had they been 
there. Assuming these points, the only conclusion would be that 
they had been damaged in transit. 

In answer to the REFEREE: If they had not been damaged after 
leaving the factory, his conclusions would, of course, bu the reverte. 
Continuing, the witness stated that be bad never known cable- 
makers not to test their cables. Supposing these cables were te ted 
at all, such faults as these must have been clearly shown. The other 
Faraday House tests brought him to the same conclusions, and he 
drew the same inferences. As regards Dr. Marcbant's tests, he 
could only tay that the tests of the first lot (Frankenburg cables) 
showed up with surprising uniformity. The coils that were low 
showed him that а local injury had taken place. The pulling out 
would certainly injure the rubber. Taking the tests as a whole, 
the only conclusion he could come to was tbat they gave no indica- 
tion of the unused cable. Even with the greatert care, mechanical 
injury due to the pulling out would be very hard to remedy. With 
regard to portions of Robinson's letters, they pointed out that the 
plaintiffs were tryirg to use the smallest tubes possible for the 
sake of cheapnese. 

Cross-examined, WiTNESS adhered to the statements he had made 
in his examination. The use of 300-megohm grade cable at the 
Liverpool job was unwise. He wouldn't use 300-megohm grade 
wire in steel tubes at all, and, further, would not use Simplex 
tubing, irst, because it was not water-t:ght, and second, because the 
split was liable to be the cause of rough places. The 300 cable was 
liable to breakdown in presence of moisture. The insulation of a 
cable might fail through bad material and bad usage. After manu- 
facture, the cable, before the braiding was put on, should be tested 
after 24 hours' immersion in water. Records would oe kept of the 
larger sizes, at least. Perishing of the insulation would destroy its 
insulating properties. As regards Marchaut's tests, they must Бате 
known that tests on cable wbich had been pulled out, were of no 
value as tests of the insulation before use. While Marchant, he 
knew, had done his best to eliminate mechanical injury, the tests 
only pointed out that such had occurred. A certain amount of 
force was required for withdrawal, and further, the old cable bad to 
stand the extra strain of dragging in the new. е believed that 
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ihe Henley cable had tested low already. It would certainly have 
had a better chance, because the buildings would be less damp. A 
further cause of injury would be the fact that in pulling out, the 
copper would easily stretch sufficiently to overstretch the insulation. 
Uneven mixing of the rubber might cause bad insulation, but he 
thought this unlikely. As regards tbe Frankenburg cable not showing 
the same faulte, though subjected to similar usage, he pointed out 
that Robinson had been instructed by his firm to take especial care 
of Frankenburg's cable, and that had a certain effeot on his mind. 
The 600 cable breaking down would be due either to mechanical 
injury or to damp. He had known 2,D00-grade cable fail in 
presence of damp. In a dry place the breakdown would be due 
either to bad manufacture or bed workmanship. If the damage 
was a clean cat, the moisture would take longer to penetrate it, and 
consequently a high test at first might be obtained. As regards 
the Faraday House test, witr ess pointed out that the temperature of 
the water was not given. This would make a considerable 
difference if it had not been allowed for. (Mr. Silver was after- 
wards re-called. and stated that the tests were made at the standard 
temperature, 60° F.) Witness then gave his opinion of Faraday 
House, in brief, a usefal, profit-making institution. He was then 
taken over the various points in Robinson's letters, and was after- 
wards re-examined, nothing important being elicited. 

Mr. Mervyn O'Gorman was then celled, and gave evidence that 
he had examined the tobacco warehouse. He considered the use of 
300-grade wire in such a place, improper, and was not surprised at 
the breakdown. He agreed with Mr. Wordingbam as regards the 
meaning of the contract term “600 megobms per mile" He 
ridiculed the tests that bad been made of the cable by Radcliffe in 
dry heat and steam heat. As regards the Faraday House and 
Marchant's tests, his evidence was similar to the last witness. He 
had manufactured rubber cables himself. The very best cable 
would have 50 per cent. of rubber, and 50 per cent. of pigment. 
Lower grades of cable contained move pigment until the rubber 
was perfectly gorged with it. 


(T'o be continued.) 


NaTIONAL ErECTkIO TRACTION Co. 


Ix the King's Bench Division on 8th inst., Mr. Justice Phillimore 
heard an action brought by the Robinson Printing Co., Ltd., against 
tbe National Electric Traction Co., Ltd., and F. J. Bird, to recover 
£500 on a bill of exchange. The action was undefended. Judg- 
ment was entered against both d: fendants for the amount claimed, 
with interest and costs, 


JOHNSON v. THE FLEETWOOD AND District ELECTRIC Ligur 
AND PowER Co., Lrp. 


Ім the Сһьпсеғу Division on Tuesday, before Mr. Justice Kekewich, 

. Cann appeared on behalf of the plaintiff in this case, which 
came up on а motion for judgment in default of defence. Learned 
counsel eaid that a receiver bad already been appointed in the action, 
which was brougbt by a debenture holder. His Lordship made the 
usual order in a dı benture holder's action. 


CHAMBERLAIN & HOOKHAM 2. BRADFORD CORPORATION. ' 


Tus hearing of this appeal was continued in the House of Lords, 
aud extended over several days. Their Lordships reserved judg- 
n ent. 


—————— vos LEBEN 


SOUTH AFRICAN NOTES. 


(FROM oum SPECIAL CORRESPONDENT AT JOHANNESBURG.) 


April 20th, 1903. 

Pietermaritzburg, Natal.—At the last meeting of the City Council 
the following proposals were made by the Electric Light and Tram- 
ways Committee :— 

“That Messrs. Mordey & Dawbarn, of London, be appointed the 
consulting engineers for the Council in England, to attend to the 
purchase, testing, &c., of such materials for the electric tramways 
as may be obtained from England. This appointment will be in 
addition to the appointment of a resident consulting engineer. 

That the Park Oval, pavilion and grand stand in Pietermaritz- 
burg be illominated by means of arc and incandescent electric 
lights at a cost not exceeding £600. 

“That in the extensions to the electricity works, tte purchase of 
а steel chimney stack, lined with fire-brick, be included, to cost not 
more than £2,000.” 

All these resolutions were subsequently passed. 

. The Times of Natal recently published a comparison between the 
electric light systems of Pietermarit zburg and Durban, which pur- 
ported to show that the charges made for power in the capital were 
nearly 2d. per unit less than in Durban. The Natal Mercury 
criticises this report and gives the following figures, from which it 
would appear that the Pietermaritzburg authorities have based 
their average on the total unita generated, including the current 
consumed by the station, streets, loss in mains, &c., whereas at 
Durban they have based the revenue on the returns from private 
consumers only 


The total units consumed by private 
customers at Durben for the year ending 


July, 1902, were ... T ae D 636,714 
For the same period at Pietermaritzburg 

the total unite generated were ... es. 624,794 
The revenue at Durban being ... ae £21,000 
And that at Pietermaritzburg ве £18,688 


The charge at Durban is 8d. per unit, whilst the maximum 
demand system is in use in Pietermaritzburg and is thus difficult 
to bring to the same comparative base. The following, however, is 
an average taken during the same period :— 


Business houses d -». 814, per unit. 
Private ii ve us .. 874. j 
Churches T" wae E „ 92d. M 
Public offices ... i a 7'65d. „ 
These figures show the load in March last :— | 
Pietermaritzburg. Durban. 
Number of congumers T 719 1,674 
` Aggregate H.P. of motors... 208 161 
Arc lamps ies ze vas 91 190 
Street incandescent lamps ... 28 530 


Johannesburg—Pretoria Telephone Trunk Service.— The following 
particulars are given with regard to the newly instituted telephone 
service. Call offices are now, cr will shortly be, opened at the 
following places :— Pretoria, bead Post Office and Station Post 
Office; Johannesburg, head Pest Office, Fraser Street, Fordsburg, 
Jeppestown, Commissioner and Troye Streets, Braamfontein, Rockey 
Street, Bree Street, Hospital Hill. The charges will be: To sub- 
ecribers already connected with the service in either town the 
charge will be an additional £20 per anuum, by which they can use 
the trunk line at any time, and can also use the district call-office 
telephones on production of a card of identification. To the public 
the various charges will be :— 


ls. for each three minutes for a distance of 5 miles. 


де, т Р 8 over ,, and under 30. 
3s. 39 " 29 » 30 » 99 50. 
38 6d. 3) 9 » n 50 7) n 70. 


Aliwal North, C C.—At a public meeting held this week it was 
unanimously decided to authorise the Town Council to levy an 
emergency rate of 24d. іп the E in connection with the water and 
electric light scheme. A mcvement is on foot for the installation 
of a telephone service. 


———————— € 
MUNICIPAL ELECTRICITY UNDE RTAKINGS. 


[BY A CONSULTING ENGINEER, | 


Ir has frequently been prominently brought before my 
notice that the manner adopted by municipalities in drawing 
up the balance-sheeta of their electricity undertakings is 
producing a very misleading effect throughout the country. 
Not only do the results as shown on a balance-sheet mislead 
other corporate bodies, but they often have the effect of 
deceiving the Corporation which has issued it, and of lulling 
it into a feeling of satisfaction and security altogether 
unjustified by the actual state of sffairs. ` 

In order not to be misunderstood, or lest it should be 
supposed that it ів my intention to cast doubts upon such 
balance-sheeta for any particular year, I proceed to give the 
reasons for my statements by showing that the only safe 
way of estimating the prosperity, or otherwise, of a muni- 
cipal electriciuy undertaking is to take the balance-sheets for a 
period of about 10 years, and to see whether over that 
period the undertaking has been a profitable one. 

It is not a simple matter to analyse the balance-sheet of a 
municipal electricity undertaking because, in many cases, 
the capital expenditure is not sufficiently sub-divided under 
proper headings, and a correct estimate of the amount which 
should be allowed for depreciation is almost an impossibility. 

To illustrate my meaning, I give below an actual state- 
ment of tbe capital expenditure of one town, and in a 
parallel column the rate per cent. which, in’ my opinion, 
should at least be allowed in each case for depreciation. 


Least amount which should be 


£ s. d allowed for depreciation. 
Buildings . 15,986 15 11 l percent. 
Plant and machinery ... 31,335 13 5 74 " 
Mains ivi 30,558 9 4 74 5 
Meters ... pu . 4,220 13 1 10 " 
Electrical instruments 458 13 9 5 a 
Public lamps 9,959 8 7 24 ИР 
£92,469 14 1 


Or an average depreciation of 5 94 per cent. on the whole plant. 


To put this іп a manner which will appeal more to our 
experience of the life of the various iteme, aud to take the 
case most favourable to the municipalities, let us suppose 
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that the amount allowed for depreciation is regularly 
invested and bearing compound interest at the rate of 
3} per cent., then 

1 рег cent. depreciation allows for а life of 44 yrs. 

24 25 yrs. ard 6 mths. 


5 M е 15 is 15 yrs. and 6 mths. 
7 j à " i 11 yrs. and 2 mths. 
10 " is А й 8 yrs. and 9 mths. 


That is, we are assuming that at the very most the life 
of the buildings will not exceed 44 years, of tbe public 
lamps 253 years, of the electrical instruments 154 years, of 
the plant, machinery and mains 11 years 2 months, and of 
the meters 8 years and 9 months. 

Anybody who has had experience of central station work 
will say that this depreciation is greatly underestimated, 
and yet on this basis I shall be able to show that there is 
scarcely a municipal electricity undertaking in the kingdom 
which is not losing money, although there are several which 
are deceiving themselves to such an extent that they are 
handing money over to the relief of the rates, when in the 
nob far distant future they will have to increase their capital 
expenditure on the security of the rates. Referring to the 
case quoted above, the depreciation which should be allowed 
is given as follows :— 


Buildings Th Mis £159 7 4 
Plant and machinery 2,850 3 6 
Mains ... se "m 2,291 17 11 
Meters ... e 85 492 1 4 
Electrical instrumenta 22 18 8 
Public lamps. 248 19 8 

£5,495 8 5 


To set against this we find in the balance-sheet referred 
to :— 


Distribution and public lamps £1,513 9 4 
Sinking fund ... EN A 2,396 19 7 
Reserve fund ... 700 0 0 
£4,610 811 
Less balance from previous year's a/c 119 11 8 
£4,490 17 3 


There is also an item of £810 138. for repairs and main- 
tenance in the generating station, but this сагпо be set off 
against depreciation if only 74 per cent. is allowed, because 
in spite of all repairs the plant is likely to be renewed almost 
in its entirety before the lapse of 11 years. 


We tbus see that the municipality to which this balance ' 


sheet refers is probably losing at the rate of £1,000 per 
annum, although the balance sheet ostensibly shows a sub- 
stantial balance on the right side. 

Following the same method of procedure, I have analysed 
the balance-sheets for the year ending March, 1902, of 
several municipal undertakings, and as the following table 
shows, they each and all foretell the same disastrous tale. 
Some, of course, are worse than others, but the ultimate 
result in each case will be а further call upon public money 
for additional capitalisation. 


To still further elucidate and emphasise my remarks I 
add another table, comprising the same towns given in 
Table I., and showing the life which the plant as a whole 
must have in order that the amounts put aside in each case 
for depreciation may be sufficient on the assumption that 
as each amount is annually set aside it is invested at 3} 
per cent. 

TABLE II. 


Percentage on capital 


вр! 
Town available for depresial wilt bave tole. 
tion. 

Accrington a | 2°810 23 years 71 mcnths. 
Ashton-under-Lyne | 3:220 21 , 8 - 
Barrow-in-Furness | 2:660 24 „ 51 „ 
Blackburn... vis —€— 4:430 16 „ 11 i 
Burton-on-Trent ... TE 2:147 28 „ 3 i 
Carlisle m ue 3°700 19 „ 5 T 
Croydon ... | 2:835 23 „ 15 „ 
Darlington WES ue 2:916 23 „10 „ 
Darwen LII ees coe | 3:508 20 9595 12 „ 
Derby acd 3:197 21 „97 „ 
Dewsbury... x " 3:480 20 , :3 ji 
Edinburgh 3 | 4:000 18 „ 3 „ 
Dudley ... 23s ds 3 480 20 „1 13 - 
Glasgow ... 595 * 3:234 21 „ 5 А 
Gloucester 1:146 40 „ (73 „ 
Manchester 88 T" 3:400 20 „ 71 „ 
Salford ... yos ji 2:800 23 „ 9 " 
Bouthport... iss ee 3:260 21 , 3 "i 
Torquay ... 2:280 26 „ 5 a 


An examination of Table II. would almost lead us to 
suppose that we had reached the happy stage of finality 
in electrical progress, and that no further developments 
towards economising in the production of electrical energy 
were possible. The towns quoted in the table are on the 
average working on the assumption that their planta will 
not need renewing for nearly 23 years, and tbat consequently 
a 8 per cent. depreciation will meet the case. It cannot be 
experience which leads them to make this extraordinary 
assumption ; on the contrary, there are many installations 
in which it has already been necessary to reject the original 
plant as out of date, and replace it by modern machinery, 
although not a single one has been in existence for 20 

ears. 

í I am not indulging in gloomy forebudings as to the future 
of municipal electricity undertakings, but merely sound a 
warning note which will cause the wise to take heed and 
reflect ere it is too late. If municipalities persist in their 
present course there will come a time, not very far distant, 
when further large amounts of money will be necessary to 
renew their plant, perchance not because it is worn ont, but 
because it will be necessary to keep it up to date. 

Is it at all unlikely that cheaper means of production will 
be adopted within a very few years? Have we not seen 
such rapid improvements during the last 10 years as ію lcad 


TABLE I. 
Armonni aoe for 
repairs, maintenance, 
Capital and depreciation, in- andere оп | Profit as shown on | Loss as shown on | Probable annual 
Town expenditure. ee Sanaa ые excluding repairs in| — balance-sheot. balance-sheet. loss. 
excluding repairs in generating station. . 
generating station. 
£ . d. 2 d. E s d. E s. d £ s. d E s. d 

Accrington ... ЗАА РА 36,979 5 5 1,058 12 5 1,999 4 3 — 1,558 9 O0 2,499 U 10 
Ashton-under-Lyne Fus 44,818 411 1,445 3 1 2,686 19 5 — 907 7 2 2149 3 6 
Berrow-in-Farness 54,776 12 7 1,455 2 3 3.449 15 11 — 341 3 0 2,928 16 8 
Blackburn ... me dis 139814 5 3 6,211 19 6 9,472 5 6 — 1,052 13 11 4,912 14 11 
Burton-on-Trent ... 49,491 9 8 1,062 11 9 3,162 7 1 545 6 8 — 1,554 8 н 
Carlisle ie bus 46,279 2 5 1,691 14 8 2,924 17 11 206 17 9 — 1,026 5 6 
Croydon mA m 210,442 14 4 5971 8 2 14,000 11 4 2489 7 8 — 6,139 35 6 
Darlington ... eue ies 30,800 6 3 897 15 9 1,630 18 7 90 111 — 642 18 11 
Darwen 46,887 17 1 1,645 5 3 2,535 12 6 196 17 8 — 763 9 7 
Derby : 151,273 9 8 4,836 15 1 9921 6 7 — 2,019 14 9 7,705 6 3 
Dewsbury ... Em see 37,324 0 0 1,298 11 11 2,570 16 10 | — 378 5 8 1,450 19 7 
Edinburgh ee 88 765,611 19 6 30,614 13 10 49,802 17 1 10,295 11 0 — 8,892 12 3 
Dudley Ves eus 40,654 7 7 1,413 3 9 2,532 3 6 — 310 1 7 1,429 1 4 
Glasgow 962,726 19 2 31,139 1 11 58,853 10 10 — — 27,714 8 11 
Gloucester 54,434 4 0 623 10 7 3,474 4 6 — 179 3 10 3,049 17 9 
Manchester 1,164,307 3 8| 39,617 1 7 72,616 6 7 7,634 19 9 — 25,262 12 3 
Salford sas 385,460 19 11 10,780 13 11 23,427 6 5 — 13,214 17 9 25,861 10 3 
Southport ... T Sis 161,201 9 10 5,254 19 8 10617 1 6 1,682 1 5 — 3,680 0 5 
Torquay... i 238 37,079 4 3 845 10 4 2,657 10 5 183 11 3 — 1.473 19 2 


— — — 
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us to expect further developments during the next 10 years ? 
Would any sane business man work on the assumption that 
what is good in 1903 will be equally good in 1918 ? The 
good business man provides for future contingencies and is 
prepared to keep his plant up to date out of the proceeds of 
his business. — . 

Municipalities should endeavour to do likewise, and after 
repairs and maintenance of all kinds, create a 5 per cent. 
reserve fund to provide for renewals as and when required. 

The municipal electricity undertaking which cannot do 
this is losing money, and unless this is done should neither 
show any profit nor hand over money towards the relief of 
the rates. 

It is, of course, very nice for an electricity committee to 
tell the ratepayers that by their sagacity and diligence they 
have produced a profitable undertaking and have rendered a 
public good. It is very pleasing for the chairman of the 
committee to reap municipal honours in recognition of his 
services, and it would be very distasteful to admit a financial 
loss year after year, but woe to that committee and that 
chairman who, after issuing balance-sheets showing profits 
year after year, find themselves in the nnhappy predicament 
of having to make the public admission that they had 
forgotten to allow for depreciation, and that it never occurred 
to them that plant wears out or is likely to be improved 
upon, and they must borrow more money to meet the 
occasion. 

It is not difficult, after a little reflection, to understand how 
it is that municipalities should fall into the error indicated 
above. It is very unfortunate that the Local Government 
Board should allow money to be borrowed for such schemes 
repayable after a period of 80 years or more. If the 
term for repayment were made 10 or 15 years, во as to 
demand a correspondingly larger sinking fund, the trouble 
would be more or less obviated. As it is, however, muni- 
cipal authorities fondly imagine that all is well if their 
allowances meet interest and redemption in the stipulated 
time, and if after doing this there still remains a surplus, 
they, with childlike simplicity, band it over to relieve the 
rates. It is quite true that repairs and minor renewals are 
provided for out of the revenue, but the main issue at stake, 
viz., the replacement of the whole plant, is quite lost sight 
of. As we have shown, it is assumed that the life of the 
plant as n whole is from 17 to 40 years, the calculation 
being based upon what is actually allowed for depreciation, 
sinking fund and repairs. The absurdity is obvious. Would 
any Insurance Co. issue a life policy at a premium which 
would take a century to cover the capital amount when the 
span of life is three score years and ten? Neither сап a 
municipality afford to base its sinking fund on a life of 17 
to 40 years, or an average life of 23 years, when the prob- 
able average life of the plant will not exceed 10 years. 
Experientia docet. Let them gain their experience and then, 


perhaps, profit by it. 


* 


Dr 
ELECTRICITY IN MINES. 


AT the resumed sitting of the Electricity in Mines Com- 
mittee, held at the Home Office on May 6th under the 
chairmanship of Mr. Cunynghame, further evidence was 
given as to the value of the three-phase system in connection 
with mining work. 

Mr. Alexander Siemens considered that all motors on the 
working face, or those which were supplied through temporary 
cables, should be limited to voltages of not more than 500; 
any other electrical machinery might be run with voltages of 
5,000 to 6,000. 

For big winding and haulage engines, it was better to use 
continuous current on account of the more efficient speed 
regulation ; two systems might be employed, either direct 
current taken straight from the generator to the winding 
motors, or, as in the Siemens & Halske exhibit at Dusseldorf, 
a buffer battery might be employed in conjunction with 
what was practically the Ward-Leonard system of regulation. 
In cases where there were many polyp motors driven 
from a central generating station, it was comparatively easy 
to effect the regulation of individual motors, 


He considered that all motors over 120 H.P. should be 
driven by H.T. current. The reason why large three-phase 
plant had not been constructed in England was owing to the 
operation of the Tesla patents, which expired during the last 
year. | 
Mr. Siemens exhibited a specimen of steel-braided flexible 
cable suitable for making motor connections on a coal cutter, 
having three conductors insulated with vulcanised rubber 
and wound with jute. This would stand a great amount of 
bard wear, such as trailing on the ground, and was 
extensively used by the Admiralty in the stokeholdsof H.M. 
ships. It had been used during the past five years, and was 
not more expensive than ordinary armoured cable. 

Mr. Siemens further explained that less energy would be 
wasted by transforming a three-phase supply for use on 
direct-current motors for the main winding equipment, than 
if three-phase motors were used. 

He would not recommend & different class of cable for 
wet and dry mines—as the latter might become wet—and 
he would put in the best quality cable everywhere, as it in-. 
volved only slight extra cost. 

Mr. Siemens further gave his views as to the tests which 
а high quality cable should stand ; he considered that flexible 
cable should be of extra quality to withstand the increased 
handling. 

Prof, Silvanus P. Thompson, Head of the Electrica! Depart- 
ment of the City and Guilds of London College, who next 
gave evidence, considered that three-phase systems of supply 
would supersede all others for many purposes. If rules were 
made to regulate the use of electricity in mines with a view 
to safety, he would, if anything, bar the use of continuous 
current, and he would not limit the voltage in any way. He 
considered that machines using H.T. current could be per- 
fectly protected. Induction motors up to 200 н.р. could be 
made without slip rings, and if the latter were used they could 
be cased in. The squirrel cage motor was very suitable for 
coal cutters, despite the varying loads. 

He saw no objection to high-voltage circuits being taken 
down the shaft or further in if necessary, and then trans- 
formed down, and he would do everything underground 
with three-phase plant. He did not think specified 
* installation " tests would do much good, and would not 
advocate the earthing of machinery or cables. 

Prof. Thompson deprecated the frequent use of fuses, as 
being possible sources of danger, and did net think regula- 
tion standard fuses would prevent the use of temporary 
expedients. | 

A safe arrangement of н.т. switchboard was only а 
re of mechanical design, and there was no more 

ger in properly designed н.т. apparatus tban in the case 
of low tension plant. 

Instances of squirrel-cage motors, up to 900 H.P., were 
mentioned, where choking coils and auto-transformers in 
the main circuits were employed for regulating, as being far 
more efficient than resistances in the rotor circuits. 

Further discussion on fuses led to the suggestion that 
standard fuses could be grouped together, and put in locked 
boxes, only accessible to authorised persons, as in the case of 
safety lamps. 

Referring to alternating and, direct-current systems, be 
would consider the various cases on their individual merita, 
and also advocated the use of bare overhead wires for 
transmission purposes to groups of pits. He did not con- 
sider that there was as much danger in using electricity 
underground as in using miners’ lamps, and it had 


undoubtedly a great future before it. 


Electrical Exhibition. — Local exhibitions have 
frequently been а meaus of arousing increased interest in eleo- 
tricity for lighting and driving purposes among hitherto apathetic 
residente. It is to be hoped that the exhibition which bas just 
been held at Guildford, will produce a like result, and that the 
Guildford Electricity Supply Co., which has had anything but 
smooth sailing, will feel the benefit. The exhibition was opened 
by the Mayor on Tuesday last. week, and it was under the direction 
of Mr. Alderton, the company's resident engineer. The exhibitors 
included the Dowsing Radiant Heat Co., British Prometheus Co., 
British Westinghouse Co. Godalming Electricity Supply Co., 
Messrs. Bowden & lett, Messrs. Gill & Carling, and, of course, the 
Guildford Electricity Supply Co, 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


SIR Davip BanBovn presided on Friday, 8th inst., over a further 
meeting of the Royal Commission on London Locomotion, when 
Mr. W. Н. Dickinson, the chairman of the special committee of 
the London County Council appointed to consider the question, was 
further cross-examined on the recommendations made by that com- 
mittee which he gave at the previous sitting, and which were fully 
get out in our last issue. Witness said the Council always tried to 
get the Cheap Trains Act incorporated in Bills coming before 
Parliament affecting London, and nearly always succeeded. When 
they wanted to get the fares of railway companies revised, and get 
workmen's trains, they had to go to the Railway Commissioners, 
and they had to show the Commissioners that there were sufficient 
workmen to create a demand. That was reasonable so far, but the 
difficulty was that on some suburban lines they could not force the 
railway companies to increase their workmen’s trains until the 
population had grown. They were anxious, therefore, to try and 
get the railway companies to give workmen’s fares in anticipation 
of the population growing, 80 that workmen might go and live in 
those ратів of London. 
By Mr. Giss: They wanted to be able to compel the companies 
to give workmen’s fares in anticipation of a demand. Не thought 
the tribunal which bad been suggested should be given such power. 

By Sir J. Worrg Barry: Have you considered the question of 
assisting the railway companies by some subvention? All the 
burdens appear to be placed on tbe railway companies ?—No ; in 
the end it is an advantage to the companies. 

If it succeeds it succeeds, but the companies bave to take the 
risk ?—Yes; the question of local authorities assisting has not been 
considered. 

Supposing the LC.C. thinks it is desirable to run workmen's 
trains in certain district, and there is not a sufficient amount of 
traffic. They might say they were prepared to give the company a 
certain amount to make the experiment. Don’t you think that a 
reasonable way of dealing with the question ?— We are rather 
doubtful about a public authority assisting private enterprise finan- 
cially. It would be very difficult to know who to help. 

Replying to other Commissioners on the point, WrrNEsS said it 
was a very large question, although, perbaps, it might help the 
difficulty. 

In answer to the CHAIBMAN, WITNESS said he bad not formed any 
idea of wbat the limit of dividend of the tube railways should be. 
They put the proposition rather generally. He believed under the 
Railway Act of 1884 tbe dividends were limited to 10 per cent., 
and that when that figure was arrived at the excess went to the 
reduction of fares, and some such system might be satisfactorily 
applied to the tube railways in London. There was a great deal of 
amalgamation goirg on with the tube railways, and they certainly 
thought there should be some power to revise rates when the profits 
got toa certain point. 

The CHAIMAN: That might check improvements. When the 
railway company had got to the limit, it might say, We will not 
make any more improvements” ?—Of course, there is that. 

Continuing, WITNEss advocated tbe insertion of a purchase clause 
eimilar to that in the Tramways Act, in ali new tube railway Bills. 
In the present tube railway Bills no provision was made for а sivk- 
ing fund. Asto the advantage of having such a purchase clause, 
be thougbt it was a mistake to give an absolutely permanent con- 
ceseion to companies of this kind. 

Sir J. WorrE Barry: If you bought the Metropolitan and Dis- 
trict Railway Companics, would you work the whole thing ?—I 
should lease it for a short term. 

Do you think that tbat would be any advantage to the travelling 
public?—I certainly think it would be. 

Continuing, WiTNESS admitted than in London the railways had 
mort acute competition. 

Mr. Gipn: Do you contemplate purchase at a less price than the 
concern would be worth ?— Yes; at lees than it is worth for profit- 
making, otherwise there is no advantage. 

Sir J. WoLFE Barry: Take the urban railways of London. Do 
you know one cf them that is making a really good dividend, and 
which could at the present time make a sinking fund ?—I know the 
existing tube railways are making little now. 

Take the two old railways—tbe Metropolitan and the District. 
One is making no dividend at all, and the other is making a very 
small dividend ?— Yes. 

Then where is the money to come from to provide a sinking 
fund ?— Even if they cannot, I do not think that affects the broad 
principle. 

But if they cannot provide a sinking fund, you still furtber dis- 
courage the independent promoters ?—I do not want to discourage 
the independent promoters, as they have difficulties already with 
these tube railways. 

That is what I am trying to show. If a purchase clause is to be 
made obligatory, then, if the railway is remunerative, it is to be 
taken over; but, if it is not remunerative, it is to be left alone. Ів 
not that a discouragement to the independent promoter?— We 
cannot really say what the result will be for many years. 

By Sir T. BanTLEY: Tbe length of lease which might be granted 
when an undertaking was taken over by the local authority would 
entirely dcpend on the terms. If capital had to be spent, the lease 
might have to be 40 ur 59 years. 

The CHAIRMAN: Ycur proposal ів, that the railway should be pur- 
chased and not contiscated ?— Certainly. 

Sir Francis Hopwoop: But you object to purchase as a going 
concern ?— Yes. I object to giving a concession for 60 years and 
then purchasing as а going concern. 


Earl Cawpor: But you ask for power to interfere with rates in 
the meantime ?— Yes. 

Would not that, coupled with the company having no power to 
make a sinking fund, restrict the possibility of raising their capital ? 
—It would certainly make it less easy to raise capital. Everyone of 
these conditions would. 

Would there be any certainty of any revenue to put b:fore the 
investor at all ?— Yes I should say there would be. 

What wonld be the conditions under which you could assure a 
revenue? It would be precisely the same conditions as apply now 
to the Electric Light Companies. They are eubject to a revision of 
rates which are revised by the Board of Trade uuder certain con- 
ditions. 

Sir Francis HoPwoop: But the purchase clause is very different 
from that of the Tramways Act. We have had no experience of it 
yet, but is not the true view that the clause is for the purchase by 
the local authority as а going concern ?—The electric lighting 
clause has not yet been construed. | 

Lord RiBBLESDALE: Do you think the dividends paid by the tube 
railways will be so small that there would be no sinking fund ?—I 
do not assume that; Earl Cawdor does. At present tbe tube rail- 
ways are not paying much. 

Further examined, WiTNESS said the same principle with regard 
to sinking fund ав obtained with the water compauies should be 
applied. 

Pepe CHAIBMAN: If the tribunal attempted to impose conditions 
which the investing public would not accept, I suppose the scheme 
would fall through ?— Yes, it must, of course. 

Aud in that case, if the tribunal thought the railway ought to be 
made they would revise these conditions? —I think that would be 
the argument. 

By Sir J. Worre Barry: He did not say he would buy under 
price, but he said he would purchase a railway at a price, not 
actually the market value of the undertaking as a going concern. 

Further examined by Earl Cawpor, Witness said he did not 
know that he could eay they ought to purchase at the capital cost, 
as money might have been wasted. 

Would there be no security for the return of the capital invested 
in the concern ?—I do not know that there would be any more 
security than would be the case with a company with a concession 
abroad. 

Then we may take it that there is to be no absolute security to 
give at all?—I do not think we are called upon to give more 
security than at present. 

But there i8 no reversion now, and that would mean a very mate- 
rial change in the present position of the company? At the pre- 
sent moment, I believe the Government bas the right of purcbase of 
any railway upon paying 25 years’ purchase on its income. 

Mr. GiBB: Tbe ditticulty, if you will allow me to вау so, is in the 
inconsistency of your answer. You will pay market value when it 
is less than cost, but you won't pay market value when it is more 
than cost 2—1 do not know quite what I did say on the matter. 

Witness was next examined by the CnRAIHMAN with regard to his 
objections to the amalgamation of tube railways, who would have 
to comply with the conditions on which they were allowed. 

WITNESS pointed out that in the case of the tube railway con- 
trolled by Mr. Yerkes, the proposal was to allow the railways to be 
worked by а company which was not a statutory oue, and which 
would guarantee a dividend. 

The CHAIRMAN: But the public, apparently, will not be any worse 
off than before ?— Except that the public will not have the oppor- 
tunity of raising questions which are constantly raised when а 
statutory company comes before Parliament. 

If amalgamation were carried out under reasonable conditions, it 
would be for the benefit of tbe public ?—I think it would be. 

Proceeding, WITNESS reiterated the opinion be expressed at the 
last sitting that the London County Couucil should not be under 
tbe jurisdiction of the tribunal with regard to its tramways. He 
did net think the City should have any veto over the L.C.C. They 
had failed to make arrangements with the Middlesex County 
Council with regard to tbe joint working of the tramways of the 
two authorities. At present the L.C.C. did not work the northern 
tramways, and the Middlesex County Council were enteriog into 
arrangements with two or three companies with regard to the work- 
ing of the tramways, some of which were in London. There were 
one or two compauies working the tramways in Middlesex and 
Essex, and the L.C.C. were most anxious to prevent them coming 
into London. Of course, when the tramways were all electrified, 
they would have to enter into arrangements for running powers, and 
they were quite willing to do this, but they were anxious to main- 
tain their position as the constractors of the tramways. He would 
prefer not to say anything as to the profits of the Council’stram ways, 
or as to the cost of the electrification excceding the estimates. 


St. Louis Exposition.—Plans for the illumination of 
the central tower of the Administration Building of the Exposition 
have been perfected by chief electrical engineer, Mr. Henry Rustin. 
The tower will stand out a blaze of light, produced by 6,000 in- 
candescent lamps. The current for this will be drawa from the 
power plant on the Uuiversity portion of the grounds. The vertical 
line of the two hexagonal turreta on the front of the tower will be 
marked out in lines of light. А line of light will al«o mark the 
archway. Between the two turrets a giant American flay, occupying 
the entire space, following the colours of Oid Glory,” red, white 
and blue, will wave in the breeze. The machinery by wnich this 
effect will be produced is what is known as the Elbright system. 
The entire composition will have the effect of a giant construction 
of light supporting Old Glory." 
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STEAM PIPE COVERINGS.-I. 


Few engineers possess any real knowledge of steag pipe coverings, 
at least to such an extent as to enable them to say that а given 
article was superior to another, either in first cost, efficiency, or 
durability. Pipe coverings are looked on as something hardly 
worth consideration, and where pipes are allowed to be covered, 
it is usually done as a kind of painful necessity, with no 


regard as to whether the thickness adopted is proper to the cir- | 


cumstances. For temporary power installationsithe thickness of the 
covering must obviously be less than what it will be proper to 
adopt on permanent pipe work. The expense of pipe coverings 
is made up of interest on first cost, maintenance charges and sink- 
ing fund. It will usually cost but little more to add 50 per cent. 
to the thickness of the covering when this is first done. An extra 4 in. 
of covering will not save 50 per cent. more steam than is saved by 
a covering of 1 in. nor will it cost 50 per cent. more. Before it 
can be decided whether an extra $ in. is advisable, its power to 
save heat must be known, and one must also know how many years 
it is likely to endure. ° 

Thus a covering which costs 1d. a year in interest and 1d. for sink- 
ing fund, to last five years, must save 2d. to be commercially 

worth applying. But if a life of 10 years is visible ahead, there will 
be an extra five years at 1d. after paying up tbe sinking fund, and 
there would be 5d. sure profit. In addition to the primá facie 
economy of a pipe covering, there is possible a further economy of 
steam generating plant. This may be more or less fortuitous. 

By covering steam pipes, an existing boiler plant might be made 
to serve where otberwise an extra boiler would be needed; but 
where the plant is already ample, the difference might be unappre- 
ciable. But in any case it is desirable to have an approximate 
knowledge of the economy of heat due to a unit weight of covering 
composition of different thicknesses. 

About November, 1901, Mr. Barras made a series of tests with 
various coverings, with a view to elucidate facts. The net result 
was as it always is—a demonstration of the fact that it is to closely- 
imprisoned air that the effect of any covering is due. Hair felt is 
the ideal covering, but it is unsuitable for bigh temperatures. Next 
come various thin superposed layers of corrugated stuff, which lock 
up many layers of air. The tests lasted in many cases for a month 
of eight hours per day, and the various materials tried were all 
marketable articles bought in the usual way from dealers. 

All the tests were condensation tests, the weight of steam 
condensed in a given time per unit area being inversely as 
the efficiency of the covering. It is so easy to weigh the 
result, whieh is in the article which it is designed to 
economise. Suitable precautions were taken, such as cooling the 
escaping water in order to avoid loss of weight through vaporisation. 
Coverings were put on to the manufacturer's standard. Large 
pipes usually were covered more thickly than small pipes. 

It was found that there was no difference whether the steam 
was standing still in the pipe or was moving. This made the 
operation of testing easy. 

The pipes were tested both bare and covered, and ranged from 
2-in. to 10-in. sizes. It would be of no use to enumerate the tested 
samples by name as they were all of American make. 

Two were of the cellular type of alternate layers of plain and 
corrugated sheet. Others were probably mixtures of plaster of 
peris and fibre of asbestos, and a third variety was of concentric 
layers of asbestos paper with the corrugations run round the pipe. 

The best of all coverings was a sheet made up of hair-felt and 
asbestos in many laminations. With 59 laminations of thin sheet 
as against 48 of thick, of almost equal total thickness, the 
efficiency was increased by 8 per cent. This sheeting is partly 
compounded of sponge. 

Tne loss of heat from a pipe-covering is proportionate to the area 
of the outside of the covering. A cover of 1 in. doubles the 
diameter of a 2-in. pipe, but adds very little to a 10-in. pipe, The 
loss is thus different for different pipe diameters. The smaller 
pipe, of course, exposes less area to the covering in proportion to 
the area of the outside of the covering. The effect of the covering 
is thus less with small than with large pipes. 

In result, the heat lost by 10-in. aud by 2-in. pipes was prac- 
tically the same per unit difference of temperature and per unit of 
external area of cover. The effect of thickness upon efficiency 
appears to be such that the heat units loss, is inversely as the thick- 
ness to the ith power. 

Coverings made for high-pressure work really much better than 
low-pressure coverings, having an efficiency of 846 per cent, 

against 75 2 per cent. in the latter case. 

High-pressure coverings cost at the end of five years $147, 
against $185 for low-pressure coverings at the same pressure of 
£0 lbe., whence the conclusion that the dearer high-pressure materials 
. are cheaper even for low-pressure work. 

Surface temperature is not to be relied on. 
something in heat radiating power. 

Materials moulded on do not receive much appreciation. 
all tend to resolve themselves into their original powders. 

Where a bare 10-in. pipe at 150 lbs. pressure lcst 109°39 lbs. 
through condensation, it lost only 10:84 lbs. with the best covering, 
and at 80 Ibs. only 87. 

Stated roughly, coverings diminish heat loss by 75 to 90 per 
cent. To leave pipes bare, costa from 58. to бв. per sq ft., according 

to the рге: sure. Coverings may be paid for, four times over per 
year in coal saved. 


There is evidently 


They 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which № may express. | | 


“ STATUTORY ” writes:—'' There are two authorised undertakers in 
two areas adjoining one another, and each of these undertakers 
owns and operates electric lighting works in each area. ‘There is a 
large manufacturing firm whose premises adjoin the boundary of 
one of the undertakers’ area, but are wholly situated in the area 
of the other undertaker. (1) Can the undertaker in whose area 
the premises are not situated run his cables to the boundary line 
between the two areas (which corresponds to the boundary of the 
premises to be supplied) and supply him, or is this prohibited 
under Section 4 of the Electric Lighting (Clauses) Act, 1899, by 
paragraph 2. Can you give any cases which have been decided in 
the Courts as to injunctions or other remedies where authorised 
undertakers have contravened this section ? (2) Would a similar 
decision prevent one undertaker supplying the other in bulk, 
assuming that the gas company did not raise any question ?" 

` e," It is provided by Section 4 (2) of the Schedule to the 
Electric Lighting (Clauses) Act, 1899, tbat undertakers shall not 
at any time after the commencement of the special order supply 
energy or (except for the purposes of that order) erect or lay down 
any electric lines or works beyond the area of supply, otherwise 
than under the authority of Parliament, or under a license granted 
by the Board of Trade under the principal Act. It is not stated 
whether the authorised undertakers” mentioned by '' Statutory ” 
are local authorities or private companies, but it is presumed that 
the above section forms part of their provisional orders. Although 
there docs not seem to be any decision expressly in point, it is 
conceived that the section above set out would prevent the eupply 
in question being given, inasmuch as it amounts to a supply outside 
the area, for like electricity it is supplied when it is consumed. 
The case of the Gas Light & Coke Co. т South Metropolitan Gas Co. 
(62 L.T. 126) is useful in this connection. By the Metropolis Gas 
Act, 1860, Sec. 6, the limits of each gas company then supplyirg the 
metropolis were defined, and in the result each company enjoyed a 
practical monopoly in its own district. One of these companies, 
at the request of a railway company, placed a meter on a part of a 
railway station lying witbin the company’s limits, and through it 
supplied gas to other parts of the premises situated outeid» the 
company's limits, and within the limite of another company. The 
House of Lords held this to be unlawful on the ground that the 
sale and delivery of the gas took place at where it was consumed, 
and therefore that the company were transgressing their authorised 
limita. 

With regard to the second question, the delivery of electricity in 
bulk would also constitute an infringement of statutory right, 
unless the provisional order contained a special clause to permit it. 
Such clauses are common in modern orders. Bee Wolverbampton 
Corporation Act, 1899 (62 and 63 Vict. c. cclix, Sec. 63), and Mans- 
field Corporation Act, 1901 (1 Edw.7, с. xcvii). The following is 
the ordinary form of such a clause :— 

“Tf the local authority for any district adjoining the area which 
the Corporation are for the time being authorised by provisional order 
confirmed by Parliament to supply energy in any such district, the 
Corporation and any such local authority or company may, with 
the approval of the Board of Trade, enter into and carry into effect 
agreements for the supply of electrical energy in bulk by the Cor- 
poration to such local authority or company." 

Unless there is & clause of this kind in the order ín question, 
supply beyond the district would clearly be ultra vires. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whcm al! 
inquiries should be addressed, 


9,446. Improvements in switches for the making and breaking of electrical 
circuits." F. B. Carter. April 27th. 

9,196. ''lIimnproven.ents in the generation, distribution, and control of electric 
currents and in mechani+m connected therewith, the invention being parti ; 
culariy applicable to train lighting and other purposes.” P. M. Jvsricr. (The 
Electric Car Lighting Co., United States.) April 27th. (Ccrmplete.). 

9,548, '' Improvements in or relating toautomatic switches for remote control 
of electric current.” D. B. МсВвіре. April 28th. 

9,531. An improved.methcd of, and means for, electro-depositing metal on 
parabolic retlectors and analogous articles.“ B. J. Rounp and А. Косхр, 
April 28th. 

9,535. ‘Improvements іп and connected with electric time relay switches." 
W. W. Lackikc, W. T. CaLtperwoop and W. H. D. MacEwan. April<8th. 

9551. “Improvements in or relating to electric governors for elastic fluid 
turbines.” А, J. Восіт. (Continental Turbine Co., United States.) April z8th. 
(Complete.) 

9,552. “Improvements in and relating to apparatus for controlling the 
lighting and extinguishing of gas, the flow of liquids or the supply of electrical 
energy at predetermined times.“ H. W. Harkis. April z&h. 

9,553. “New method and device for the transmission of messages by tele» 
graph." W. HAMILTON. Apri! z8th. 

9,564. '' Improvements in connection with the trolley wires of electric tram- 
ways and the like." D. AsunwoniH, April 2eth, 
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9,5671. “Improvements in storage batteries." F. A. FELDkAMP. April 28th. 
(Complete.) 
9,076. ''Improvements in and relating to telephonio apparatus.” F. W. 


Woop. April 28th. | 
9,586. Improved mechanism for controlling electric circuits.“ G. A. TATE 


and F. E. NEWRBERT. April 28th, (Complete.) 
90,502. An improved galvanic battery.“ A. Воскроз and A. E. ANN. 
April 28th. 


48 u Improvements in electric switches specially adapted for use with 


ley lines." A. J. A. G. Manicuar. April 28th. 
9,698. ''Improvemente in reflectors for incandescent electric lamps." F. 
Cartier. April 28th. 


9,689. ‘‘Improvements relating to electrical testing apparatus.“ A. G. Соок, 


T. E. GAMBRELL and C. T. GauBRELL, April 29th. 

90,042. “Improvements in means for regulating electric switches." H. 
LEITNER and К. N. Lucas. April 29th. 

9.649. Improved means for transmitting electric current to tramoars and 
like." А, HinRsT & Sox, Ltp., and H. Hirst. April 29th. 


9,666. ‘Improvements applicable to the live wires’ of electric tramways.” 
A. Tconermiack. April 29th. 


9,692. *‹ Improvements in electric railways.” W. N. Stewart. April 29th. 


9.712. Improvements in connection with electric railway systems." A. Т, 
CooPER. April 20th. 


9,716. "Improvements in or relating to an arc lamp, with oxygen-pump.” 
Н. B. W. Leysanxs and W. Kets. April 20th. (Complete.) 


9,728. ''Improvements in or relating to electric connecting devices applio- 
able to lampholders, wall plugs and the like." C. L. R. E. MENGES. April 20th. 


9,741. Improvements in automatio switches and line sectors for intercom- 
munication telephones." C. Wakeman. April 80th. 


9,778. ' An appliance for switching junction points of cA fe or railways, 
and Mo the power cable junctions on electric systems." . TOMLINSON. 
p А 


9,809. Improvements in devices for detecting high voltage in electrical 
circuits and apparatus." E. A. CaRoLAN. (The General Electric Co., United 
States.) April 90th. 

9,810. ‘* Improvements in electric fuse boxes." E. A. CAROLAN. (The General 
Electric Co., United States.) April 80th. 

9,811. Improvements in methods of winding dynamo-electric machines." 
E. А, CAROLAN, (The General Electric Co., United States.) April 80th. 

9,821. “Ап improved device or devices for locking incandescent electric 
lamps to their holders." A. W. HILL and Sir Ніклм Maxim ELECTRICAL AND 
ENGINEERING Co., Ltp. April 30th. 


9,891. Improved process and apparatus for the production of metals of the 
alkali group by electrolysis." E. A. ASHCROFT. April 30th. 


9,882. "*'Improvements;in or relating to electric lamps." W. Borne. 
April 80th. 

9,875. ‘Improvements in static electrical machines." Н. NEHMEN. 
May lst. 

9,895. ''Improveméntsin electric generators." В. Н. THwairk. May 186. 


9,992. “Improvements in treating materials by radiated or reflected heat in 
electric furnaces.” F. W. Ножовтн. (Trollhattans Elektriska Kraftakiebolag, 
Sweden. May lst. (Complete.) 


9,936. ''Improvementsin the manufacture of accumulator plates and in tools 
therefor.” F. R. Simus. Мау lst. 


9,961. “Improvements in central energy telephone systems.“ В. BRANDER. 
May 2nd. 


9,990. “ provements in or connected with electric motors and generators.” 
V. A. FYNN, ay 2nd. 


9.9989. Improvements in or connected with electric arc lamps.“ 


H. J. 
NoRBALLE and T. G. Есікке, May 2nd. 
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PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
T Co.) High Holborn, W.O., and at Liverpool, price, post free, 9d. 
stamps). 


94,199. ‘Protective mechanism for high tension systems of electrical dis- 
ра Е, de Pass. (R. V. Cheatham and J. A. Stewart.) Dated Novem- 
r 28th. 


24,218. “Improvements in switches for use with lamp-posts for street lighting 
and the like." W.Sumner. Dated November 28th. 


24,227. “Improvements in speed regulating means for electric motors." 
B. G. Lamme. Dated November 28th. (Date applied for under Section 108 of 
Patents, «c., Act, 1883, April 30th.) Dated November 28th. 


94,998. ‘‘ Improvements in windings for electrical machines." B. G. Lamme. 
(Date applied for under Section 103 of Patents, &c., Act, 1868, April 30th.) 
Dated November 28th. . 

94,284. “Improvements in the obtainment of metals and alloys, and in 
furnaces to be employed therein.” C. A. Keller. (Date applied for under 
Section 108 of Patents, &o,, Act, 1883, July 6th.) Dated November 28th. 


21,276. "Improvements iu or relating to electric arc lamps." Jandus Aro 
Lamp and Electric Co. and A. D. Jones. Dated November 29th. 


24,277. Improvements in and relating to plates for electric storage 
batteries.” C. S. Kaufmann. Dated November 29th. 

24,897. “Improvements in multiplex telegraphy using undulatin 
nating currents.“ W. P. Thompson. (Soc. des Telegraphes 
(Systeme E. Mercadier.) Dated November 30th. 

24,457. Improvements in method of and means for suspending overhead 
electric conductors. British Thomson- Houston Co. (Union Electricitats- 
Gesellschaft, Berlin.) Dated December and. 


or alter- 
Multiplex.) 


24,511. ‘*Improvements in or relating to electrodes for electric accumulators 
or batteries." A. Bainville. Dated December 2nd. 
24,616. Improvements relating to incandescent electric lamps." Soc. 


Italiana di Elettricita gia Cruto. (Date applied for under Section 103 of Patents, 
&с., Act, 1643, September 13th.) Dated December 3rd. 
" 24,021. ‘Improvements relating to electric incandescent lamps." Soc, 
Italiana di Elettricita gia Cruto. (Date applied for under Section 103 of Patents, 
&c. Act, 1943, September 13th.) Dated December 8rd. 


24,627. "Improvements in electric batteries," L. М. G. R. d'Infreville. 
Dated December 3rd. 


24,028, Iinprovements in lanterns for electric incandescent lamps.“ 
Fleming. Dated December 3rd. 
21,666. “Improvements in or relating to dynamo-electric generators for 


igniting the charges in каз and oil engines and other purposes.” F. T. 
Reid and W. Sheperd. Dated December 4th. 


F. C. 


24,672. ''Improvements in and connected with electric motors for driving 
spinning macbines." Н, Schonfeld. Dated December 4th. | 

21.686. Imtrovements in or relating to street lamp fittings for incandescent 
electric lamps." W. C. C. Hawtayne. Dated December 4th. 

24,731. ** Improvements in portable electric batteries or combined batterles 
and lamps." M. Sutherland and E. Marcuson. Dated December 5th. 

24,797. "Improvements relating to electrical motors.” D. P. Burdon and 


E. F. Cavalier, Dated December 65th. 


24,008. * impr vements in controlling electric motors." British Thomson- 
Houston Со. (H. W. Buck, Niagara Falls, U.S. A.) Dated December 5th. 


24,804. "Improvements in switching ар us for alternating electric 
currents." British Thomson-Houston Co. (E. M. Hewlett, Schenectady, U.S.A.) 
Dated December bth. | 


' 24,806. ‘Improvements in electrical measuring instrumente.“ British 
Thomson- Houston Со. (R. H. Read, Schenectady, U. B. A.) Dated December 


2,807. “Improvements in electric controllers." British Thomson - Houston 
Со. (F. E. Case, Schenectady, U. S. A.) Dated December 5th. | 


24,808. ‘* Improvements ir coupling devices for electric oond uotors. 


British 
Thomson-Houston Co. (F. E. 


; Schenectady, U. . A.) Dated December 


94,809. ‘‘Improvemente in electric brakes." British Thomson-Houston Co. 
(W. B. Potter, enectady, U.8.A.) Dated December 6th. 
24,810. 


"Improvements in charging stations for electrically - propelled 
vehicles.” British Thomson-Houston бо. (C. E. Holmes and F. b. & 
of Lynn, U. S.A.) Dated December bth. 

24,811. Improvements in controllers for electric motors." British Thomson. 
Houston Co. (L. A. Tirrill, Lynn, U. S. A.) Dated December 51h. 

94,819. Improved means for signalling between ers on electrically. 
propelled trains.“ British Thomson-Houston Co. (W. B. Potter, Schenectady, 
U.8.A.) Dated December Sth. 

C. J. Kintner. (Date applied 


24,816. Improvements in electric railways.“ 
May 6th.) Dated December 5th. 


for under Section 108 of Patents, &c., Act, lt 
94,825. “Improvements in methods for producing electric waves." J. A. 

Fleming and Marconi's Wireless Telegraph Co. Dated December 5th. 
“ Improvements in and relating to telephone systems.” P. Arnheim. 


x, both 


24,889. 
Dated Deoember 5th. 

kie uil “А new and improved method of automatically and intermittently 
closing of eleotrical circuit which can be used in connection with railways.” 
W. E. Burgess. Dated December 6th. 

94,987. ‘Improvements in polyphase alternating current induction motors.” 
W. Davies-Langdon and A. Soames. Dated December 6th. 

94,992. “Improvements relating to electric primary cells or batteries.” 
A. P. Tally. Dated December 7th. 

25,000. ‘‘Improvements in electro-automatic mechanism for advertising 
devices." F. де Blanco, Dated December 7th. 


1902. 
8,617, “ Improvements in and relating to combined electrical piano-playing 


and recording attachment." G. H. Davis. Dated February 12th. 

5,209. Improvements in and relating to magnetic ore separators.” F. J. 
King. Dated March 1st. 

5,718. An proved magneto-electric igniter for explosion motors.“ Т. 
Bergmann. Dated March 7th. 


5981. ‘Improvements in rail bonds or connections for electric railways.“ 
G. B. Blanchard. Dated March 11th. 

6,484. “Improvements in ог relating to signalling devices for telephone 
systems." H. T. Cedergren. Dated March 17th. 

6,485. ebro ements in or relating to telephone systems.” 
gren. Dated March 17th. 

10,452. "Improvements in wireless telegraphy and means therefor." J. E. 
Evans-Jackson. (Communicated U.S.A.) Dated May 6th. 

11,076. Improvements in electric arc lamps.“ British Thomson-Houston 
Co., Ltd. (E. W. Rice, Jun.) Dated May 14th. 

11,103. Improvements relating to electrio heaters and rheostats.“ M. C. 
Krueger. Dated May 14th. 

11,508. “Improved process for the preparation of electrodes for secondary 
batteries," W. P. Thompson. (Communicated.) Dated May 20th. 

12,474. Improvements in wireless telegraphic and telephonic systems." 
H. Shoema&ger. Dated May Bist. 


H. T. Ceder- 


19,570. ''Improvements in and relating to telephonic instruments." J.B. 
Birnbaum. Dated June 2nd. 

19,780. “Improvements relating to telephone installations.“ P. Hardegen. 
Dated June 11th. 

14,297. Improvements iu eleotrio time switches." C. F. Heath. Dated 
June 24th. 


14,886. “ Improvements in or relating to the electrolytic manufacture of 
chlorates and perchlorates.” P. L. E. Lederlin. Dated June 25th. 


14,676. “Improvements relating to electrio railways on the surface contact 
system," W. M. Brown. Dated July 186. i 
14,862. “Improvements connected with electrical oontrolling means for 


elevators or lifts and other apparatus.” Otis Elevator Co., I.td. Dated July did. 

14,947. “Improvements in or relating to electric systems." C. F. Baudry. 
Dated July 4th. | 

14,903. “Improvements in automatic trolley catches." Т. B. Shanahan. 

16,191. “Improvements іа electric signalling apparatus for railways.” W. J. 
Hare and J. P. Hare. Dated July 21st. 

16,894. "Improvements in or relatin 
method of using the same for electric 
and L. Robinson. Dated June 28rd, 

16,403. Improvements in wireless telegraph systems." 
Dated July 28rd. 

16,887. “Іш 
electro-motors. 
July 29th. М 

16,963. “Improvements relating to rail connections for electric railway." 
Н.Н. Lake. (Continuous Rail Joint Co., U.S.A.) Dated July 21st. 

17,202, "Improvements in holders for the commutator brushes of dynamo 
and other electric machines." F. 8 Weidaw and F. L. Barney. Dated 
August 5th. 

17,469. “Bearings for trolley wheels and the like.” Dated 
August 8th. 

17,601. “Improvements relating toarmature windings for induction motors.” 
Н. H. Lake. Dated August 12th. 

17,708. "Improvements relating to signalling by electrc-magnetio waves. 
R. A Fessenden. Dated August 12th. 

17,706. "Improvements in wireless signalling." R. A. Fessenden. Dated 
August 12th. i 

17,712. “ Improvements in hot wire electric meters.” 
August 12th. 

18,311. “Improvements in telephone installations having a central mierc · 

hone battery." Siemens Bros. & Co., Ltd. (Siemens & Halske, Germany. 
Dated August 20th. 

18.580. 
pulsating and continuous currents." 
Dated August 28rd. А 

18,803. “Ап improved electric belt for medical purposes." 
Dated August “7th. 

18,554, ‘Improvements in measurement of the energy of electric currents." 
W. Stanley. Dated Auguat 27th. 

18,859. “Improvements in the generation and distribution of electrical 
energy." W. Stanley and J. F. Kelly. Dated August Zh. 

19,420. An improvement in electric switches,” О. Imray. 
cated, О З.А.) Dated September 4th. 


to e'eotrio resistances and to tbe 
measurements.“ G. L. Addenbrooke 


H e Shoemaker, 


vemente in the framing of dynamo electric machines and 
Siemens Bros.& Co, (Siemens & Halske, Germany.) Dated 


M. Steiner. 


R. 8. Stewart. Dated 


“Improvements in telegraphic apparatus for double transmission by 
к 5 W. L. Wise. (Communicated, U.S.A.) 


E. Saellie. 


(Commun: 
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1903. No. 1,830. 
THE EDUCATION OF ENGINEERS 
IN AMERICA, GERMANY, AND 
SWITZERLAND. 


A PAPER bearing the above title was read by Prof. W. E. 
Dalby before the Institution of Mechanical Engineers on 
April 24th last, and consists in a survey of, aud a com- 
parison between, the methods employed in training 
mechanical engineering students at (1) The Massachusetts 
Institute of Technology, Boston; (2) Sibley College, 
belonging to Cornell University; (3) The Königliche 
Technische Hochschule at Charlottenburg, Berlin ; and (4) 
L'Ecole Polytechnique Fédérale Suisse, at Zürich. 

Before he is permitted to enter the Boston college, a 
student must be 17 years of age, and must pass an 
entrance examination of such severity as to show that he 
has received proper education in a good high-school; a 
similar examination is required at Sibley, and the lad must 
be 16 years old. In both, a rigid educational course is 
prescribed, and, generally speaking, the student must go 
through it or leave. At Cornell the course is identical for 
all students during tl.e first three years ; in the fourth they 
may specialise in steam, railway, marine, or electrical 
engineering. Examinations are frequent, and promotion 
from one year's course to another depends on the results 
of them. The student must also work so many bours 
per week, according to a fixed time-table ; but in the work- 
shops, which are a great feature at Cornell, and the drawing 
office, three hours’ work only counts as one, and in the 
laboratories, 2} hours’ employment is reckoned ав one. 
Daring the four-years’ course, 900 hours are spent in the 


shop-. The degree М.Е. (Mechanical Engineer) is given at 
Cornell. At Boston also there are no * options“ till the 


fourth year is reached, when the student may specialise in 
one of five or six branches. "The degree S.D. (Bachelor of 
Science) is given for the full course, and ** Master of Science" 
after a fifth year’s advanced study. 

At Berlin, German subjects are admitted, on the production 
of a maturity certificate from a German gymnasium or a 
Prussian real-gymnasium (nine years’ study), as “students” 
youths who cannot show either of these are admitted as 
‘‘hospitanten,” provided they have been in some works for 
at least a year. Students may take a final diploma (Dipl. 
Ing.) or degree (Dr. Ing.) ; hospitanten are only given certi- 
ficates of attendance. Foreigners are admitted as students 
only under special regulations. The course is nominally 
mapped out uniformly for all students during the first three 
years, with one of three specialised courses for the fourth 
and last; duplicate lectures being given in many subjects, во 
that the student may select his own teacher. The usual 
German academical freedom, characteristic also of Oxford and 
Cambridge, is observed here, so that the pupils can work as 
much or as little as they please. No attempt is made at 
Charlottenburg to teach workshop practice ; laboratory 
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teaching is confined to the engine laboratory and the elec- 
trical laboratory, with a little practice in testing materials at 
the neighbouring Kónigliche Mechanische-Technische Ver- 
suchsanstalt. 
of time is devoted to “ machine construction, 


99 


i.e., machine 


drawing, graphic statics, descriptive geometry, and lectures 


upon machines. The professor of this eubject carries on a 
large engineering practice in the building, employing 
between 20 and 30 draughtsmen. Most of these tcach as 
well, so that mechanical drawing and machine design are 
taught by practical draughtemen engaged for the greater 
part of their time in actual designing. At Zurich, admission 
takes place at 18 years of age, by examination, or on presenta- 
tion of certain school certificates. Unlike Charlottenburg, 
this eetablishment has not university rank, only diplomas 
being awarded, the examination for which occupies the 
second half of the fourth year. The lectures and exercises 
are announced on the programme as being obligatory on the 
student. In the third year the students in all branches are 
allowed a choice ; but having once chosen, they must adhere 
to the plan selected. As at Berlin, the bulk of the time ів 
given to drawing office work, workshop practice not being 
‘taught. . 

Comparing these four educational establishmente, it will 
be seen that the American courses are compulsory, thote at 
Berlin optional, and those at Ziirich partly prescribed, partly 
selected. In the States the student mus! put іп” 8,000 
hours’ instruction in four years; in Germany and Switzer- 
land the courses recommended amount to 4,000 hcurs in 
three years—the final year being too much broken up by 
examinations to be brought into the calculation. Of the 
hours mentioned, 30 per cent. are spent jn the workehops at 
Cornell, and 14 per cent. at Boston, none at either Berlin or 
Zürich. 26 per cent. of thetime is spent at mechanical 
drawing, &c., at the Massachusetts Institute, 20 per cent. 
at Cornell, 31 per cent. at Berlin, and 39 per cent. at Zürich. 
At applied mechanics, the times spent in the respective 
colleges are 7 per cent., 10 per cent., 22 per cent. and 19 
per cent.; at mathematics, 8 per cent., 5 per cent., 14:5 per 
cent. and 19 per cent. In America, the student, aged 21, 
finds himself with a degree or diploma, and with what 
handicraft skill and practice he has picked up in the college 
shops. Employers take him without premium, paying a 
maintenance wage immediately. At Charlottenburg, the 
student, aged 23, obtains his qualification, but has received 
no workshop training except that of his preliminary year. 
At Zürich his position is the same, but he has had no shop- 
training at all. Most people in this country would think 
the system at Berlin and Zürich too academical for 
mechanical engineers; many admire the American method, 
but would prefer that the practical work should be done in 
shops where the student may become acquainted with the 
habits and ways of thought of the workman. “ Опе thing 
is certain, however, the American, Swiss, and German 
student starts his course with a far better education on 
which to build than is the case with us. Much time is 
wasted at colleges here in teaching things which should have 
been taught at school.” According to a table issued by 
Prof. Wertheimer, of Bristol, the number of students of 
civil, mechanical, and electrical engineering together, in the 
year 1901-2, was 10,154 in the United States, 7,760 in 
Germany, and 2,259 in the United Kingdom. Prof, Dalby 


On the other band, a relatively large amount | 


considers that we need to introduce more co-ordination 
between colleges and employers, so that the students may 
spend the winter months at college and the summer in the 
shops. The Admiralty has done something of the kind for 
40 years; Scottish Universities lend themselves to it; and 
Mr. Yarrow has included the system in his new apprentice- 
ship rules, 


WE welcome the Electrical Engineer a8 a 
жашаш: “staunch anti-municipalist," but really it 


is asking us a little too much to admit that 
writers and speakers who have consistently opposed muni- 


` cipal trading for years owe their arguments to dur esteemed 


contemporary. On the contrary, when we look back to the 
attacks by that journal upon our opposition to the system, 
we are disposed to say with the poet, 


Perhaps it was right to dissemble your love, 
But, why did you kick me downstairs ? 


In an article published by our contemporary on October 
31st last, under the alluring title“ Where Ignorance is Blies 
tis Folly to be Wise, our opposition to municipal trading in 
electricity supply, illustrated by allusions to the defence of 
the local authorities by our contemporary, was virulently 
attacked, and we were described as rowing in one boat with 
the Times, both carefully avoiding any direct attempt to 
get at valuable facts and trying to cloud the true issue, &c." 

In the article referred to, the “office” of the есте 
Engineer claimed to be “ the only one that has endeavoured 
to find out any principle or law to guide as to what should 
and what should not be a municipal undertaking,” 
pushed aside Mr. Garcke’s “no profit manifesto, as в 
theory discussed by them long before Mr. Garcke put it 
forward, and stigmatised it ав a good “ war cry," but a useless 
obstacle to prevent what is generally known as municipal 
trading; this extraordinary manifesto from the pen of 
our *anti-municipalist" wound up by asserting that they 
had proved up to the hilt “ that the total capital employed 
by municipalities in electricity supply is more usefully 
employed than the total capital employed by companies "— 
adding, as a final kick downstairs, the remark that “ when 


the anti-municipalists realise that half truths will not 


prevail, their efforts will be on the road to success. 

For so staunch an “ anti-municipalist,” we commend a 
few extracts from its article upon “ Electric Lighting 
Returns — Company v. Municipal" which appeared on 
October 17th, 1902, for example: The only conclusion, 
however distasteful to the opponent of municipal trading, 
is that the municipal electrical engineers and the electric 
lighting committees throughout the provinces manage their 
undertakings better than the electric lighting companies 
do.“ 

The game article accuses the Times of exaggerating the 
ill-effects of municipal trading on industries; it deprecates 
reference to individual instances of mismanagement, and 
contends that, The only fair means of comparison is 
obtained by adding up all the complete returns available 
for any one year and analysing the average figures arrived 
at in this way”; and it carries out this principle by calmly 
excluding the London companies from the average of all those 
within the United Kingdom. 

Our contemporary conveniently disposed of the main 
arguments upon the question when, in the article of October 
31st last, it stated that it was not interested in an 
academic discussion on Socialism, or the distinction between 
municipal enterprise and municipal trading, and when in 
another article it defended the theory that repayment of 
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loan vias “a compulsory depreciation fand” it had fully 
qualifie:l for the position of counsel for the’ municipal 
traders ; Lut we must, nevertheless, not forget its May-day 
declaration of being “ staunch anti-municipalists, even on 
the tramway question.” E 

We are glad that our contemporary reminds us of its 
objection to municipalising tramways, as its article upon 
* Municipal Car-Building at Sheffield” (October 24th, 
p. 581) might have led to our forming quite a different 
opinion ; for instance, it states that “ As а typical example 
of what may be accomplished by municipal enterprise in 
England, the city of Sheffield would be hard' to beat. Its 
electric lighting and electric tramways undertakings have 
been firmly established, and on a profit-earning basis for 
some time, in proof of which we may mention that the total 
contribution to the rates from the tramways profits to date, 
amounts to no less than £27,000. As an out-growth of 
this latter undertaking the Corporation some time back 
. decided to embark on an entirely new departure, that of car 
building . . . . and it augurs well for the future 
success of municipal car building, that these have so far 
given excellent results . . . . in time, therefore, this 
must represent a valuable source of relief to the ratepayers 
of the city.” 

We have not had an opportunity of examining the tramway 
accounts of Sheffield, and do not know whether, before paying 
the £27,000 in relief of rates, provision was made for de- 
preciation, which is a very important item in connection 
with tramways ; bat be this as it may, the principle for 
which we contend holds good, that municipalities are not 
justified in speculating in electric tramways or light, and 
we claim our contemporary, if it is a “staunch anti- 
municipalist," as a supporter of our views. 


In this issue we describe the formal 
opening of the London County Council’s 
first electric tramway, and the manner in which the Mersey 
Tunnel Railway bas been adapted to electrical operation. Each 
of these undertakings is of prime interest and importance ; 
in each case an old and inefficient system has been replaced 
by а new one—a process typical of the wave of conversion 
which during the past few years has been in progress in so 
mary branches of our national industries, and which in most 
cases is traceable directly tothe influenceof the modern electro- 
motor. It is curious, too, and of no little significance, that in 
each case the conversion bas been carried out in accordance 
with American practice, although British c»gineers originally 
led the world in the development of the conduit system of 
electric tramways, and the application of electricity to rail- 
way working. Why was it that our trans-Atlantic friends 
went ahead so rapidly during the closing decade of the last 
century ? We believe it was largely due to the enormous 
difficulties imposed upon our manufacturers by the inntia 
merable long-established interests, and the blind prejudice, 
only to be met with in their full strength in such an ancient 
community as ours, from which a young and expanding 


% Eleotrification." 


nation is comparatively free, But there is another side to 


the picture, the subject of many proverbe—namely, that 
when once such a community as ours has fully 
grasped the meaning and advantage of a new idea, it 
makes the fullest use of its knowledge, and forges ahead with 
the certainty and stability of a heavy fly-wheel, slow to start, 
but possessed of immense energy and endurance when fully 
веб agoing. Already опг engineering works have made 
great strides forward, and are prepared to meet all comers 
on even terms, while the ancient British reputation for sound 
workmanship and good value is fully maintained, No better 
indicaticn, we think, of the exceedingly favourable position 
which we occupy in commercial matters could be found than 
the fact that great foreign companies have found it expedient 
to become domiciled in this country—ay, and to manu- 
facture here for export! We look forward to the future 
with confidence, and we hail the completion of each new 
conversion as further evidence of progress and amendment, 
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OHAMBERLAIN & Ноокнам v. BRADFORD ConPonATION. 
(Continued from page 774.) 


Ow May 5th Mr. Автвовү continved his opening for the appellanta. 
He said he proposed to call the attention of their Lordahips to 
evidence that had been given as to the class of magnet, which would 
establish his contention that in all the cases relied upon bv the 
respondents as showing that Hookham's patent was invalid for 
want of novelty, the magnet was of a different class to that 
which Hookham in his specification directed, and which was 
an essential element to his patent. In Hookham’s patent 
the form of the magnet was different, and it was far stronger than 
those which were mentioned in the specifications relied on by the 
respondents. In all those earlier patents, as in the papers and 
works which the respondente relied on as showing that at the time 
of the patent the principle enunciated in Hookham's patent was 
well known, the main thing necessary was not strength of magnet- 
ism but constancy. The magnets were all weak. Having referred 
back to passages in the judgments which he desired to point out as 
erroneous, the learned counsel read the evidence on the con- 
struction of the magnets given by Prof. Ayrton, who was called 
by the respondents. That distinguished expert had shown that the 
constancy of the magnet depended in the first instance, and toa 
very important degree, on the chemical constitution of the steel. 
A very small change in the percentage, for example, of tungsten in 
the steel rendered the steel useless for permanent magnets. Next, 
it depended very materially on the artificial ageing; and, lastly, it 
depended, but only to a much smaller extent, on the geometrical 
form into which the magnet was made. | 

The Lorp CHANCELLOR: Was the specific question pnt to Prof. 
Ayrton whether from the specification of Hookham he could make 
his motor-meter ? | | 

Mr. AsTBURY replied that the question was put and answered in 
the affirmative. The witness said that at the date of Hookham's 
patent he knew he could make it, because he had made a powerful and 
constant permanent magnet. The witness had explained the 
method employed by the respondents to age their magnets—by a 
process of dipping the magnet successively into boiling and cold 
water—which the learned counsel drew their Lordships’ attention 
to, and said the witness considered that there was nothing novel in 
Hookham's magnet, which the witness said consisted of wrapping 
wire round a piece of steel and passing a powerful current through 
it, adding, "I have used it for the last 25 years myself.” The 
learned counsel drew their Lordships’ attention to the form of 
the infringing magnet aud to that which Hookham had given in 
his specification, and then turned back to Mr, J. Swinburne's 
evidence, and said that some of the statements made by Prof. 
Ayrton were inaccurate. In order to substantiate bis last statement 
he referred to various reports, and to a description of the Siemens 
energy measurer, given in a German paper, Centralblatt far Elektro- 
technik, by Upperton, and a French specification bv Carpentier and 
Depres for a magnetic speed indicator, all of which he submitted 
were in reference to a magnet in which the essential was con- 
stancv," and not strength of maznetism. Then turning to Abel's 
specification, he said that the magnet there used differed in all 
material pointe from that of Hookbam's. There was nothing sug- 
gesting the strength of the magnet, the power of constancy, and so 
forth, and to say that Hookham’s magnet was merely a reproduc- 
tion of Abel’s was incorrect, for in all important particulars they 
were exactly the opposite of each other. The object which 
Hookham sought to attain was the measuring of current in contra- 
distinction to energy, and for this purpose it was necessary to have 
for the motor or driving part of bis meter a constant field. To obtain 
this object his meter had to be rendered insensitive to and 
incapable of registeriug changes in pressure of the current in the 
main. To obtain this a strong magnet was necessary, which at the 
same time was constant. This was original, and the respondents 
had infringed the essential of his invention by their magnet. The 
learned counsel was still dealing with evidence when the further 
bearing was adjourned. | 


On Thursday, May 7th, Mr. Автвовт, in concluding his argument 
for the appellanta, said he confidently submitted that he had shown 
that the respondents had substantially taken the appellants’ meter. 
Instead of keeping the field of the meter constant, they kept the 
armature constant, and passed the current to be measured through 
the field. It was true that the appellante’ meter was simply а cur- 
rent meter, whereas that of the respondents was an enerey meter, 
but the respondents were the users of those meters, and they used 
them on a cifcuit which was necessarily a constant pressure one 
within narrow limite. It followed, therefore, that they were really 
measuring current. The brake used by the respondents was well 
within the third claim of Hookham’s specification, which ence 
the use of constant and powerful permanent magnets in ее 
meters, He had shown that no such magnet was used before 85 
date of Hookbam 's patent, and he therefore submitted that, on d 
true construction of the first gb pus саа rà e a E 

ification, the respondents aken 
(rere end нівод ana bad нту tire e Por at 
shown that there was euch original 5 
i invalid, as the respondents averred, for wan ty. 
De tt the derision of the Court of Appeal on E ODE n 
of the appellants’ specification was erroneous, an oug 


reversed and this appeal allowed. em 
id his learned leader bad so exhaustively р 
i о before their Lordships, that he could not use- 


pater anything to what bad already been said оп their Pan 
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Mr. Свтррв, K. O., then opened the case for the respondente, and 
said that both Mr. Justice Farwell and the Lord Justices in the 
Court of Appeal had unanimously held that the respondents had not 
infringed Mr. Hookham's Letters Patent, and he submitted that the 
reasons given for that decision were reasons that their Lordships’ 
House must accept as right. He should deal with the question of 
the alleged infringement first; but their Lordships must bear in 
mind that the respondente also said that Hookham’s Letters Patent, 
4,225 of 1887 were invalid by reason of claims 1 and 3 of the speci- 
fication being claims to matters which were not new at that date. 
The meter of the respondents was nothing more than an energy 
meter—Mr. Hookham in his evidence (which he proposed to deal 
with at length later on) admitted tbis—and was a meter of a kind 
which had been described by Sir William Siemens prior to the date 
of Hookham's patent. Moreover, it was altered as to the commu- 
tator in a manner totally different from the manner suggested by 
Mr. Hookham, and altered as to the brake in the way described by 
M. Depres, namely, by substituting a brake made of permanent 
magnets for the fluid brake used by Sir William Siemens. He 
should try to show conclusively in spite of the ingenious argu- 
ment on this point addressed to their Lordships by Mr. Astbury 
—the crucial question on which, if he understood correctly bis 
friend's argument, the decision of their Lordships would turn — 
that the particnlar form of permanent magnet used in the respon- 
dente” brake was a form well known at the date of Hookham’s 
patent, and was not a form of magnet to which Mr. Hookham made, 
or could have made, any claim in his ification. The learned 
counsel drew their Lordships’ attention to the fact that the inven- 
tion which was the subject of the appellants’ patent consisted 
admittedly in improvements in the form and construction of meters 
which were placed on the premises of persons who took electricity 
from the mains for lighting, power, &c., for the purpose of register- 
ing the amount of electricity so taken. For a meter of this kind a 
necessity had been felt long before 1887, and the conditions which 
were required to ensure accuracy and constancy in the working of 
such meters were well known to practical men conversant with the 
subject. For instance, it was perfectly well known that friction of 
the moving parts of the meter should be reduced as much as 
possible, that the brake should be & magnetic brake, and not a 
mechanical or rubbing brake, should be powerful, and remain as 
nearly constant as possible. There was, in fact, prior to the date 
of Hookham's patent, ro difficulty of principle which remained un- 
solved, the practical difficulty of reducing the friction of the parts 
to a sufficiently small amount being the only difficulty outstanding. 
This difficulty was chiefly to be found in the commutator, and the 
arrangement which Mr. Hookham invented to minimise the 
friction in that was illustrated in figs 1 and 2 of 
his specification, and consisted in the use of a commutator of a novel 
and peculiar type, the sections of whieh (marked j and X) dipped 
as the meter revolved into the two vessels (marked J and m), which 
were filled with mercury, thus producing in succession the necessary 
electrical connections. Iv the old forms of commutators this suc- 
cession of necessary: electrical connections was obtained by 
means of fixed metallic brushes pressed on the commu- 
tator, which revolved in the space between them. Now, 
Mr. Hookhem’s method of getting rid of most of the friction 
in the meter was by the use of mercury in conjunction with 
a special commutator, and he further minimised the fric- 
tion by the use of anti-friction wheels. Neither of these 
methods the respondents had employed in the meters which 
the appellants complained of in this action. He would show that 
the form of commutator they used was of an entirely different type, 
and was the outcome of an entirely independent discovery. The 
brushes of the respondents were made of silver, and the discoverer 
that silver gave rise to very much less friction than copper was 
Prof. Elihu Thomson. The respondents used no anti-friction 
wheels of any kind in their meters. With respect to the use of s 
magnetic brake, the French scientist, M. Deprez, had some time prior 
to 1887 not only pointed out that a magnetic brake should be used, 
and the principles upon which its use depended, but had described the 
particular combination of electro-motor and magnetic brake which 
was used by the respondents. The appellants bad contended that 
the respondents had in the corstruction of their brakes used magnets 
of a particular shape for securing constancy and an unusual 
degree of strength, and said that they had properly claimed such 
magnets. But, in fact, the magnets the respondents used were of 
common shape, and to secure the requisite strength, two, and some- 
times three, of these magnets were used, and were placed at equal 
distances apart. Тһе constancy of the respondents’ magnets was 
obtained .by ageing them artificially by a process ot dipping 
alternately into boiling and cold water in a way that was fully 
described in the evidence of Prof. Ayrton, and had already ben 
read to their Lordships. | 

The learned counsel then dealt, question and answer, with tbe 
evidence given by Mr. Hookham, and was still speaking when their 
Lordships rose. 

(To be continued.) 


British THomson-Houston Co., LTD., v. Tur Maxon AND 
CoRPORATION OF MANCBESTER. 
(Continued from page 849.) 
Lorp KELVIN cross-examined by Mr. MOULTON: 

I want to see it you agree with Prof. Ewing with regard to fig. 1 
of patent No. 283,167. There the magnet is put in c'ose proximity, 
i8 16 not, to this commutator ?— It is. 

It is а Ferranti dynamo, is it not?—Yes; it is intended for a 
dynamo. 

There is no suggestion whatever of, ite sparking into the magnet ? 


—Yes; when that break is between the poles of tho m net, the 
arc is actually formed there between the poles. The «rc is formed 
transversely to the line joining the poles, and while be.ween the 
poles, that arc will tend to lengthen, but the magnet с vower will 
tend to draw it out either in one direction or the other. 

I put it to you that, in the dynamo, it is a totally different thing 
to what it is in the disruption of the circuit in a circuit-breaker. 
There is practically no danger of breaking a spark ?— Yes, there is, 
and so “ blow-out " has been applied for a long time to prevant thet 
arcing round. You sometimes see a flash round and rouad the whole 
commutator. | 

The danger is the arcing round the commutator. You do not 
suggest there would be in fig. 1 any danger of arcing ?—Yes. Оз 
each side of the brush “ в” there will be a liability for flashes or 
sparks to jump between the brush or the commutator segment and 
the ma znet. i 

Of all the aftticipations, or of all the things referred to as anticipa- 
tions, what do you consider to be nearest to the combination 
described in the plaintiffs’ claim ?—I cannot say what is the nearest. 
The anticipation is so obvious that I think the Chinese Ambassador 
made the nearest approach, perbaps, to anticipation, when he 
held a programme in his hand before his face to protect it from the 
brush. Ithink he anticipated the invention. 

Cau you give me any instance where a magnet was protected by 
an insulating shield from the danger of an arc?—It is well known 
in an old experiment. It is described in the Encyclopedia 
Britannica.” It says “а bar of soft iron” which is made a magnet 
of by putting a powerful magnet below it. In the various books 
we need to read, or ought to have read, it was put as the electrode. 
It is covered by some insulating material. ‚ 

Sir FREDEBIOK Josepa BRAMWELL, examined by Mr. CRIPPS, 
said he agreed with the evidence of Lord Kelvin as to his view 
of what was common knowledge in 1889, when the specification 
in question was brought out. С 

In your view, is there anything in the nature of novelty or 
invention in that specification, having regard to what was known 
wben it was brought out ?—I have frequently had to say that I do 
not know where invention began, and really in this caee I cannot 


conceive any invention or novelty. As І understand the invention, 


it comes to this—where you wish to prevent electricity going 
from one place to another, put in an insulator. That is the only 
thing that I can find in the first claim. 

The Wrrness stated that when he was a school boy, with the old 
electric machines, if they wanted to make a boy's hair to stand on 
end, they put him on a stool with glass lege because it would 
insulate. 

Prof. Впиулиоз THompson also gave evidence corroborating 
generally the evidence of Lord Kelvin and the previous witness. 
He said he had looked in vain to find anything in the nature of 
novelty or invention in the plaintiffs’ specification. 

This being the defendants’ case, Mr. Cripps addressed his Lord- 
ship, contending that there was no subject matter in the plaintiffs’ 
Specification for a patent. 

Mr. Moulton having replied on the whole case, his Lordship said 
he would give judgment in a day or two. 

Judgment was accordingly reserved. 


Mr. Justice BockrEyv, in delivering judgment on Wednesday, 
May 13tb, said : This action was brought for infringement of two 
letters patent, but, as prosecuted to trial, and as argued before me, 
it has been confined to the first claim of the letters patent No. 6,0634 
of the year 1889. The defendants say that that claim is fcr matter 
which bas neither novelty nor invention. 'They contend that there 
is no subject matter. That ів the question which I have to try. At 
the date of these letters patent, in the year 1889, the following were 
all well known—(1) The principle of a magnetic blow-out for 
rupturing an electric arc, formed upon breaking circuit; (2) that 
the magnet employed might be either a pérmanent magnet or an 
electro-magnet, and one with either an iron core or an air core; (3) 
that close proximity of the magnet to the arc which it was desired 
to rupture was important in that the strength or inflaence of the 
magnetic field was largely iucreased by proximity; (4) that 
proximity increased the probability of the arc spricgiog 
from the electrode to the magnet itself; (5) that if there 
were in close proximity to the electrode conducting material 
to which the arc might probably spring, the remedy was insulation. 
Lastly, that material which is an insulator to an electric current is 
not an insulator to magnetic influence. The patent sued on describes 
the object of the invention as being to increase the efficiency and 
certainty of operation of arc-rupturing devices by permitting them 
to be brought very close to the point where the arc may form, and 
the claim sued upon is ag follows:—''In a magnetic arc-rupturing 
device a shield of insulating material located between the sur faces of 
the electrodes and adjacent conducting su: faces of the device by which 
the are is disrupted as and for the purpose described.” Upon this claim 
I observe that it is confined to a shield of insulating material located 
in the device in a particular place as and for the purpose described. 
There is no claim for any form of magnetic arc ropturing device. 
The claim is to something which is to be present in the device as 
and for the purpose described. The claim is to the shield irre- 
spective of the form of device in which it is used. Tosummarise in 
my own words page 1 lines 10 to 20 of the specification and the 
first claim, the inventor says:—“ It is desirable to bring your 
magnet close to your arc, but if you do so the arc is hkely to spring 
from tbe electrode to the magnet. I tell you to prevent tbat by 
putting in a shield of insulating material. That ів my invention.“ 
He claims that invention rot in connection with a particular form 
of device, but irrespective of the form, and in connection with 
every form. Lord Kelvin, Sir Frederick Bramwell sud Prof. 
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Silvanus Thompson are unable to find in this any invention. Lord 
Kelvin puts it in this way: Air is an insulator. But if 
you are going to bring your magnet close to your arc 
the thin layer of air which is left may be an insufficient 
insulator. The inventor only tells you to replace part of that 
insufficient ineulator—the air—by a stronger insulator. This, he 
anys, ie obvious and requires no invention. To give an illustration 
of my own. It is as if the question were one, say, of haulage, and 
the inventor said: ‘If your rope is not strong enough, use a stronger 
rope. That is my invention." To one like myself, but little con- 
versant with Patent law, the question of subject matter is one of 
the most difficult to deal with. Upon the question of invention or 
no invention, I know of no principle upon which to draw the line 
other than that suggested by Lord Justice Bowen in Lyon v. 
Goddard, 10 R.P C, 346, namely, that I must look to see whether 
there has been an exercise of the inventive faculties. To determine 
this, I must apply my mind to all the circumstances and to the 
specific facts in the case, treating it purely as a question of fact, 
whether upon a consideration of all the circumstances, and the state 
of public knowledge in 1889, there has been any use of the inventive 
faculties in saying to insulate your maguet from the electric 
current use an insulator. By doing that, you will be able to bring 
the magnet closer to the arc.” I have looked very carefully at 
Prof. Ewing's evidence, and I hope I do him no injustice when I 
say that the result of it is that he finds novelty in the fact that the 
inventor is able to adopt a more efficieat form by the introduction 
of the new element of the insulating septum. us at question 61 
of the shorthand notes he says: To my mind there is no doubt 
whatever about there being substantial invention in this last 
invention. He has altered entirely the form of his magnets in con- 
sequence of his introducing a new element into the combination 
which has made that alteration possible.” And in cross- 
examination at questions 118 to 123 he dwells again upon 
the more efficient form. He agrees that every single scientific fact 
that is involved in the invention is old. I think Prof. Ewing has 
attributed to the claim that which it does not contain, viz, a claim 
to s particular form containing а particular element. He is im- 
pressed with what he calla a trench between the two poles of the 
magnet, and the advautage gained by spreading the poles of the 
magnet laterally so as to keep the arc to be ruptured within the 
influence of the magnetic field. At Question 124, however, he is 
driven to admit that fig. 12 of the patent sued on contains no 
narrow trench, and is not of the form which he suggests to be some- 
how claimed. Proximity as part of the form was certainly not new. 
Prof. Elihu Thomeon had himself pointed to it in his patent of 
1883, 1st column of page 1 at line 40, 2nd column of page 3 at line 
29. The protection of the magnet by an insulating material was 
not new. Irrespective of the fact that insulation was, of courte, 
perfectly well known, iusulation of the magnet bad been pointed 
to in the “Encyclopedia Britannica” in 1879. Under these cir- 
cumstances, I fail to find novelty or-invention. I think there is no 
subject matter. I therefore dismiss the action with costs. 


Foote & MiLNB v. Sr. HELENS CABLE Co., LTD. 
(Continued from page 851.) 


Tse hearing on May 7th began with Mr. O'Gorman in the box. 
When at Liverpool he had not looked closely at the Simplex tubing, 
but bad certainly seen some of it with the slot upwards. With 
regard to the water tests, the faults would be shown in a very few 
hours. С 

Cross-examined, WiTNESS repeated that а grade denotes quality 
of rubber, and that the words 600 megohms," meant something 
else than the grade. In connection with & question put to witness, 
an amusing controversy arose with regard to the definition of an 
electrical engineer. Mr. O'Gorman pointed out that almost anyone 
could pose as such, and that their knowledge need not be taken for 


granted. He had often seen plumbers, whose biggest job might 


have been electric belle, with a prominent sign of “ Electrical 
Engineers" Faraday House was & good honourable institution. 
B lver, he thought, had not had a very wide experience. Pressed tor 
a further answer, witness thought he was "quite а clever fellow," a 
phrase that plaintiffs’ counsel made much of. The faulty cable he 
discovered might be due to bad quality of rubber, faults in manu- 
facture, or injury in transit. Asked what was his opinion as to 
which of these it was, witness replied that he was not going to 
judge the case and say how the faults bad been incurred. He gave 
tbe same answers on the tests of the 600-2rade cable (only 4 out of 
29 coming up to the guarantee) as on the first teste. He had been 
to examine the cable lying at Mesers. Foote & Milne. He had 
only been told to look at the wires and——he had seen something, 
too. (Counsel: There are none so wise as those who have deter- 
mined to see!) He had seer a good deal of damaged wire at that 
inspection. Witnese's memory at this point apparently failed bim, 
for he gave an answer as regards the proportion of new and old wire 
at Foote & Milne's storeroom which produced a mild sensation in 
eourt. Correcting himself, witness then stated that there would be 
about 240 coils cf new cable and two or three miles of old. He bad 
taken no note at the time, but had made a report later on. A dis- 
pute between counsel at this stage further enlivened matters. As 
regards Marchaut's tests be could not think much of them, because 
he was ouly taking little bits of wire and patching them up. The 
40 sample test made by Marchant struck him as being very curious, 
ia that it showed the Frankenburg wire to be of a very high grade 
indeed—a far higher grade than it was said to be. If it was the cable 
returned from the job at the India Office this would still further 
make good this point, as ail the cable for the India Office had to 
рые severe mec cal tests on the insulation. (Mr. Milne was, 

on, reealled, and stated that this cable was supplied ion his 


own specification to the India Office, that it had been ordered, 
bought, and sold by Frankenburg as 300-megohm grade.) It was 
the usual thing in cable manufacturing to keep a record book of the 
lists of the larger sizes but not of the small, unless with new mix- 
ings. The mixing book belongs to the man who has got the secret 
of the mixing. The dampness will affect cable in proportion to the 
goodness of the insulation. Cement or concrete drippings would 
give the rubber а very short life. Не knew that part of the Liver- 
pool job was dry. The life of the cables were never guaranteed. 
At this point counsel, after a hot argument, was allowed to read 
& letter from Henley's stating that in answer to Foote and 
Milne's inquiry, after the fall of 10 per cent. at the end of six 
months, which was allowed for, they would not expect to find a 
further fall within two years, if the wiring was properly erected, 
whether in & new or old building, where the work is on the 
surface, and not buried in plaster, &c. Witness was then asked 
what sort of test would satisfy him that a wire must be faulty 
through bad insulation. He answered that nothing short of a test 
in the works after manufa-ture would be sufficient. Не had not 
been asked to make any test on the cables in this case. He had 
tested other wire of the defendants, and counsel put a number of 
cases to him which Witness answered. 

Re-examined, Wrruuss stated that he had tested about £100,000 
worth of cable when in the cable works. If the test of a cable was 
low it was sometimes pnt into a lower grade. If faulty, it was sent 
to the shop to get the faults located. His inspection of the cable 
at Foote & Milne's would be useful, because he could examine the 
cable microscopically and for elasticity. It would also be tested by 
analysis. There would be condensation of moisture inside the split 
tube. It was dangerous to have iron rust in contact with rubber. 
Wherever there was damp, fittinge were especially bad from an 
insulation point of view. 

B. BARTLETT, formally employed in the testing room of the St. 
Helens Cable Co., was the next witness. His evidence went to 
show that the tests were conducted in a satisfactory manner. On 
cross-examination, he stated that he was not in any electrical em- 
ployment at present. He went to the St. Helens Co. in October, 
1901, when he was 22, and left in November, 1902. He had been 
at Henley's for five years, and Silvertown for one year. Nobody 
but himself tested the cables. He would test about 250 coils a day. 
Witness proved amusing when'asked to give the names of bis 
assistante. The difficulty in remembering these names he explained 
by instancing an outdoor job he had supervised near the same dis- 
trict, when ont of 20 workmen, 10 were called Jones, 5 Davis and 
5 Morgau. In March, 1902, he was taken off the testing and put on 
to outdoor contracts. He was dismissed from that through short- 
ness of work. | 


On May 8th Mr. A. G. Hors, the storekeeper of the 
defendants’ London warehouse, gave evidence with regard to the 
measuring up of the cablesat Messrs. Foote & Milne which had been 
returned ќо St. Helens. The cable was all tangled, dirty, and 
lying on the floor. Abbott and another man helped him. Dove 
was occasionally there. When all was finished, Dove made a list 
out, which he signed, meaning to show that tbe quantities were 
correct. He did not know St. Helens cable from Frankenburg's. 
Cross-examined, witness stated that he had only been three weeks 
with defendants when this occurred, and that he had seen no cable 
before that. He had written words to the effect that he certified 
that the quantities sbown herein are correct, and that they represent 
St. Helens Cable Co.'s manufacture," across the list, because he 
understood it was all St. Helens, He wouldn't sign such a 
document now. 

Mr. а. Е. HRTI- Dia was the next witness. After detailing the 
steps that led up to business being done between the parties, he stated 
that the first complaint he had heard was about August, 1901. He 
had examined tbe rubber on the wire, and found that it bad got 
squeezed as though someone had. stepped on it. Continuing, 
witness stated that he did not know what the wire was to be used 
for. Personally, he would not have risked 300-m. grade in such & 
place. The difference between the grade of wires is the amount of 
rubber and pigment. They had never used rubber substitute in 
cable insulation, except for experimental work only, which was 
never sent out. Ава matter of fact, he had previously in Glover's 
works been using substitutes for five years for the cheaper cables, 
but with uneatisfactory results. He stopped the experimental use 
of it at St. Helens in 1899. The 300-m, grade wire should only be 
used in the dryest of dry places. Alternations of dryness and 
damp are the most dangerous conditions for rubber. He was not 
surprised at what had happened in this case with regard to the 
insulation becoming bad; any wire would. Mr. Heyl-Dia then 
went into particulars of an interview that he had had with Foote 
and Milne in January, 1902. The “curiosity” sample of cable 
having a sharp ridge on the wire, which Milne had spoken of, 
looked to him as though it had been pinched by nippers. The 
samples of wire he had seen there convinced him that careless 
workmanship was the cause of the troubles. As an instance, he 
said that he had seen the braiding of a cable which would be drawn 
into a lamp, and also the insulation, cat through as with a knife, 
instead of the braiding being stripped baek and cut with scissors. 
As regards the complaint about the difference in the gauge of wires 
in one length of cable, this would only amount to үгу; in., and 
meant nothing. It would happen sometimes in any wire-drawing. 
Still another complaint he had answered by stating that he would 
not be responsible for 300-m. grade wire if it was pulled into steel 
conduits. On January 6th, 1902, he had an interview with 
plaintiffs, and an agreement was come to that they should be given 
new wire, specially tested for the old cables they held. Witness 
was then taken into the question of the Belgrave Hospital, 
and with regard to tho low tests which Jackson had re- 
ported, and which were alleged to be due to his testing instrue 
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ment being out of order. Witness pointed out the inconsistency 
of Mr. Milne's test on the samples. sent to Faradsy House. Coils 
which showed above 10 megohms per mile when bunched together 
only gave 5 megohma, Forty coils sent back he had had tested, and he 
came to the conclusion that the bad results were due to end leakage. 
Coming now to the interview with Messrs. Foote & Milne in 
February, Witness stated that he did not want an action to be 
brought, and he thought it better to allow himself to get. '' equeesed.” 
He did not recollect the Faraday House tests being mentioned. 
His desire was “ to get the thing out of the world." The pointe set 
out in the agreement were not so fully discussed. Nothing was said 
about damages to күнеле How could he do so? Аз а matter 
of fact, he was simply cornered. He thought they were working up 
a case against him, and he wanted it kept out of Court, as whether 
they lost or:won the lawsuit, it would be detrimental to their repu- 
tation. They had coerced him into the agreement, threatening 
legal proceedings. He explained his presence in Court now because 
he was driven to fight the action and had & good case. On March 
5th they got the cable back and found on examination that it con- 
tained: 25 per cent. of cable not of their manufacture. Some of the 
sizes returned they never had had from the St. Helens Co. More 
was returned of other sizes than had been sent out to them. In 
addition to that proof, it was clearly evident that the excess was not 
of St. Helens make. This was the cause of him departing from the 
ment, because he considered that it was clear Foote & Milne 
were using other cable than theirs on the job, and it was that which 
was causing the trouble. In addition he considered that they had 
abused the confidence he placed in them, and he had contemplated 
bringing an action against them! He identified a cable, produced 
in Court, as one of those sent back, and pointed out that it was only 
taped and braided, and absolutely worthless for electric lighting 
purposes He had inspected the tobacco warehouse, and finding 
it very damp had come to the conclusion that for a good job lead- 
covered cable sbould have been used. The receipts for rubber 
insulation in nearly all cable works had originally come from 
Silvertown, brought to other works by foremen. These were 
modified аз the works gained experience. The rubber used was a 
trade secret, but he would give a rough idea. The usual custom was 
to use hard cure para for 2,500-grade and over. Mining and torpedo 
fuses were made with 95 per cent. of rubber. 600 and 300-grade 
insulation was made with para rubber mixed with medium rubber 
according to the state of the market. No African rubber (the 
Witness later modified this to Congo rubber) must be used because 
it deteriorated so quickly, but all other classes were suitable. The 
breakdown of the work at Liverpool was distinctly due to the low 
grade of cable used. The only cheaper way for an installation was to 
fix bare wires on porcelain insulators. At the time when the cable 
complained of, was sent out from the works, they were making 
from 180 to 200 miles а week. The cable in question had been 
made under precisely the same conditions, same materials, same 
machinery, and so forth. The only difference might be. that there 
had been a change of foreman, as at various times he had had to sack 
three foremen for faults. He went twice a day into the test room 
and made tests to check the tester, and had never found anything 
wrong. As for the mixing book, he was willing to show this to the 
Referee and to one counsél of the other side. 
Cross-examined by Mr. Hamitron: Не bad been with the St. 
Helens Cable Co. since its formation in 1899. He maintained that 
he had been coerced into signing the agreement. His company, he 
said in answer to a question, had only been threatened with one 
action for defective cable. Counsel then put it to him that trouble 
had arisen between them and the British Westinghouse Co. 
Witness gave an explanation wbich went to show that on an £8,000 
order a mistake in the thickness of insulation had been made, and 
that the company had been informed of this. The case, which was 
not settled yet, related purely to arriving at the difference in price 
to be allowed. They started manufacturing in November, 1899, all 
grades of cable. He had bad no unforeseen difficulty with his staff, 
aud, except for one other specified job, no other complaints of the 
cable. His attention was drawn to a complaint of Geipel & Lange. 
After explanations, witness went on to say that he had told Foote and 
Milne again and again that the rubber on the 300-grade cable was the 
best they could expect *o get for their money. He did not know what 
the cable was being used for. It might bave been mentioned in a letter, 
but as he had 200 letters to deal with every morniug, and would. 
scarcely be expected to remember every detail. Counsel then read to 
him correspondence with Geipel & Lange, in which he suggested that 
& bad cable might have been passed, but that this would not happen 
now. The letter ended with the words, “Do give us a chance! 
Even you could not have got sense into the men at the works within 
that time." Continuing, counsel put a number of questions re other 
complaints to witness, which were answered. He had ceased to be 
an active manager, because a new board was formed, and they wished 
to retain the management in their own hands. The new board 
preferred to retain him as expert. At the beginning of the works 
they had 250 men and 30 of a staff; now they were employing 600 
men and 90 on the staff. He used to bave to work night and day 


to cope with the work. Whenever there was a complaint he always | 


sacked the offending man. 

Was there a sigh of relief when you left Warrington ?—No; they 
are all flocking round me now, and I am still president of their 
football club. 

Mr. HETI- Dia then stated that when complaints were made it 
was bis practice generally to accept the blame. It was the easiest 
and best way to get rid of complaints. Taken back to the question 
of the rubber used, be said that mediums was the trade name for all 
other rubber except African and Para. They used Mangabeira 
rubber. They never used reclaimed rubber—not a grain! The 
reclaimed rubber won't stand here, though it will in America, where 
two of the largest cable works use practically nothing else for the 
cheaper grades. As for foreign cable, he had only bought about 


£80 of this to oblige a few friends on this side. It was very good 
cable, except that the tinning on the wire was . Returning to 
his dislike of legal proceedings, witness said he thought that a 
solicitor’s letter was a serious matter. With regard to a paragraph 
in one of the letters written by him, threatening proceedings 
against Foote & Milne for sending them back cabl- other than their 
own make, he said that he contemplated proceedings that bad for 
their result some form of punishment. Holmes, he thought, bad 
been forced — tricked” was another phrase—into signing the 
document, Personally, he was afraid of a solicitor’s letter. As 
regards his charge that Foote & Milne had overcharged them in the 
costs of re-wiring, that had not been put forward in the counter- 
claim in this case, becanse they did not want to be bothered with it. 
He had personally examined the cable sent back, and he could tell 
ata glance whose wire it was in nearly every case. These cables 
had not been returned because they were the best evidence that 
could be obtained that Foote & Milne were using cable of other 


makers. 
(To be continued.) 


LocHHEAD v. Sr. HELENS CaBLB Co., LTD. 


AT the Manchester Assizes, on May 14th, before Mr. Justice 
Walton and & special jury, this case was down for hearing. 
Plaintiff, Mr. James Lochhead, of Manchester Road, Huddersfield, 
electrical commission agent, sued the St. Helens Cable Co., Ltd., of 
Warrington and St. Helene, for commission on orders obtained by 
him for the defendants, and for compensation for dismissal. Mr. 
W. F. K. Taylor, K. C., and Mr. Langdon (instructed by Messrs. 
Wilmshurst & Stones, solicitors, Huddersfield) appeared for the 
plaintiff, and Mr. Horridge, K.C., and Mr. Grear for the defendants. 
On the case being called counsel announced that terms of settlement 
had been arranged, whereby judgment was to be entered for the 
plaintiff for £51 148. 4d., and costs on the High Court scale, and 
the judge entered judgment accordingly. 


M 


Isaacson v. NRW GBAND. 


Іх this case judgment was last week entered in the Westminster 
County Court for the plaintiff for £100 and costs. 


Crry or Lonpon ErnEcTBIC LiaumING Co., Lrp., v. Tas Mayor 
AND CORPORATION OF THE CITY oF LONDON. 


IN the House of Lords the Lord Chancellor and Lords Shand, 
Davey and Robertson were oocupied on Thursday and Fridav, May 
15th and 16th, hearing arguments in the above case. It wasan 
appeal by the plaintiff company and a cross-appeal by the defen- 
dant Corporation from a judgment of the Court of Appeal dated 
February 22nd, 1901, which in part reversed and in part confirmed 
an order made by Mr. Justice Farwell at the tria] dated May 3rd, 
1900. The short point raised by the appeal was whether certain 
contracts made with the Commissioners of Sewers of the City of 
London, whereby certain areas of the City were to be lighted 
by the company by electric light, were void under the pro- 
visions of Sec. 42 of the City of London Sewers Act, 1848. 
That section enacted that no person being a Commissioner 
or Member of the Common Council of the City should be directly 
or indirectly interested or concerned in any contract which should 
be made or entered into by or on behalf of the Commissioners, upon 
pain that every such contract should be null and void. Under the 
said contracts the City was lighted from 1891 to 1898, but iu that 
year it came to the knowledge of the lighting authority that certain 
persons who were members of ће Court of Aldermen and members 
of the Common Council, and the then Lord Mayor, who was also an 
Alderman, and as Lord Mayor an ex officio Commissioner, were 
sbareholders in the plaintiff company, aud the lighting authority 
therefore repudiated the contract, and this action was brought 
to claim a declaration that the said contracts were not null and 
void," but valid and subsisting at the date of the repudiation by the 
Corporation. Mr. Justice Farwell entered judgment for the 
plaintiffs with costs, but his decision wss reversed in part by the 
Court of Appeal, who held that two of the three contracts were, 
for the reason the Corporation alleged, “ null and void,” and they 
also declared that in the circumstances there ought to be no costes 
either of the action or of the appeal given to either party. Hence 
the appeal by the company and the cross appeal by the Cor- 
poration. 

Mr. Cripps, K.C., and Mr. Roskill (instructed by Ashurst, Morris, 
Crisp & Co.) appeared for the Electric Lighting Co.; Mr. Lawson 
Walton, K. O., Mr. Danckwerts, K. C., and Mr. A. J. Walter (in- 
structed by the City Solicitor) for the Corporation. 

For the appellantes it was urged that the judgment of the Court 
of Appeal was wrong, because upon the true construction of the 
London Sewers Act, 1848, the provieions of Sec. 42 only applied to 


“© construction contracts,” or contracts for the construction of works 


or the supply of materials to the City, which would have become the 
property of the Commissioners, and that the supply of electricity for 
lighting purposes was not among the matters or things specifically 
enumerated in Sec. 42 of that Act. It was urged that having regard 
to the language of Sec. 53 of the City of London Sewers Act, 1851, 
which amended in part the earlier Act of 1848, shareholders in com- 
panies contracting with the Commissioners were not directly, or 
indirectly, interested persons within the meaning of Sec. 42 in con- 
tracts made with the Commissioners by the confpanies in which 
they held shares. Moreover, as was the case here, when the Laing 
Syndicate made  the,;contracts with һе Corporation, no 
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Persons connected with the Corporation had any interest 
whatever with the syndicate, and Sec. 42 did not extend 
to avoiding a contract between the Commissioners, and the 
company, good in ita inception, by reason merely that the 
contract with the syndicate was transferred to a company, of which 
any commissioner, alderman or common councillor subsequently 
became a shareholder. They adopted the reasoning of Mr. Justice 
Farwell, who thought that бес. 42 must be read with Sec. 53 
of the later Act, and so read it would be idle to enact that a com- 
missioner who was a shareholder in any contracting company, 
should not be eligible to vote on a contract, if the mere fact of his 
being a shareholder rendered it impossible that any building con- 
tract should be entered into with the Corporation. He thought 
that if Sec. 42 was ambiguous (as he held it was), the more reason- 
able construction ought to be preferred. ; 

For the lighting authority, it was submitted that the judgment of 
the Court of Appeal, so far as it related tothe two Brush contacts which 
had been held * null and void," ought to be affirmed, and so far as 
it related to the Laing Syndicate contract, which they had held was 
not invalid, it should be reversed for reasons which were the con- 
verse of those put forward by the appellant com 


у. 
At the conclusion of the argument their Tordahips reserved 


judgment. 


Mica Manvuractunine Co., Lap. 


Tuis matter came before Mr. Justice Byrne in the Companies’ 
Winding-up Court on a petition of Development and Finance Co., 
Ltd., on Tuesday. The petition was dismissed without costa, the 
parties having come to some arrangement. 


PARLIAMENTARY. 


BIRMINGHAM CORPORATION TBAMWAYS. 


Lorn Nrxwrox presided, on May 4th, over a Select Committee of 
the House of Lords, which had before it the General Powers Bill 
of the Birmingham Corporation, which dealt largely with tramway 
matters. 

Mr.BaLroun Brownz, K. O., in opening the case for the pro- 
moters, said that the tramways in Birmingham were constructed by 
the Corporation, and bad been leased to certain companies. One of 
those leases—that relating to the line running up Aston Road— 

would expire in December next; several other leases would expire 
in 1906, and the longest outstanding lease would fall ín in 1911. 
Of course, as the leases fell in, the lines would become the property 
of the Corporation. The Corporation did not seek to interfere with 
the lessees during the term of their lease, but they wished to obtain 
powers to work the lines electrically themselves, as the various 
pieces fell into their possession. Most of the towns round Bir- 
mingbam had the power that the petitioners were now asking for. 

Evidence having been tendered by the Town Clerk in favour of 
the Bill, the CHAIBMAN of the Tramways Committee of the Corpora- 
tion, also gave evidence. He stated that at present there were four 
different systems of tramways at work in Birmingham— steam, 
horse, electric traction and cable. The tramways were constructed 
by the Corporation at a cost of about £200,000, and were worked by 
three different companies on leases. With the exception of a 
smal! piece at Baleall Heath, the Corporation were the owners of 
the tramways within the city, and they had an option to take over 
a considerable part within a comparatively short period. There 
were 33 miles of single track within the city. The length of the 
Aston trams in the city was about two miles, and the lease would 
fall in at the end of the present year. The Birmingham and 
Midland Co. had a length of over four miles of single track; and 
the City of Birmingham Tramways Co. a length of about 274 miles. 
As to 183 miles, the leases expired in 1906, and as to the remainder 
in 1911. The Birmingham and Midland Tramways Co. had steam 
traction; the City of Birmingham Со. 174 miles of steam traction; 
53 miles of electric traction, 3 miles of cable, and 2 miles of horse. 
Whether the Corporation ultimately worked the tramways them- 
selves, or leased them again, they desired to have the power to 
work them. He should say that steam and horse traction were quite 
out of date, and it was desirable to have electric traction in their 
place. It was the intention of the Corporation to equip the Aston 
route with the overhead electric system as soon as it came into 
their possession, and as the other routes fell they would be 
similarly converted. 

That will have the effect of practically remodelling the whole 
tramway system of Birmingham ?— Yes. 

Mr. J. Paics, the city surveyor, next gave evidence, and said he 
considered it was perfectly safe to make the tramway in Steelhouse 
Lane. Where the lines would cross at the bottom of Corporation 
Btreet was not, in his opinion, dangerous. The tramways would be 
electrified throughout, and the construction of the proposed piece 
of line down Steelhouse Lane to relieve the traffic in Corporation 
Street «as necessary. 

Sir ALEX. Binnig said there was nothing whatever of an 
exceptional nature in thé level crossing at the end of Corporation 
Street. Such crossings were to be found in similar, and in many 
instances in much worse, circumstances in many parts of the 
country. The Board of Trade would refuse to allow the crossing to 
be made if there was likely to be any danger to the public. 


Mr. J. B. НАмплон, the manager of the Leeds Tramways, having 
given evidence in favour of the Bill, Mr. Bat rob Browne said that 
concluded the case in support of the Billas far as the tramway 
clauses were concerned. 

Evidence against the Bill was given by Mr. PATRIOK, secretary 
of the City of Birmingham Tramways Co., who contended that tbe 
crossing of the lines at the junction of Corporation Street aad 
Steelhouse Lane would certainly increase the from traffic at 
that point. 

After speeches by counsel against and for the Bill, the OHAIRMAN 
announced that the tramway portion of ít might 

The Committee then went into other portions of the Bill of no 
electrical interest. O7 


ScormsH Privats BILL LEGISLATION. 


THE Commissioners appointed by Parliament to deal with a group 
of Provisional Orders under the Private Legislation Procedure 
(Bootland) Act commenced their sittings in Glasgow on Thursday, 
April30th. Mr. Eugene Wason, M.P., presided. 

The first Bill considered was the Lanarkshire Electricity and 
Refuse Destructor, promoted by the County Council. It was 
objected to by the Caledonian Railway Co. It was explained that 
the purposes of the Bill were four in number. One was that in the. 
event of an electric lighting order operating within the limits of 
any special district within the county being obtained, the expense 
of providing the electric light should be charged, not upon the 
county as a whole, but upon the special district which was bene- 
fited by it. The secoud purpose was to entitle the county autho- 
rities to delegate certain of their powers to the District Committee 
who are the local authority for lighting and other purposes in the 
special district, and there should be reserved to the County Council 
the power to borrow money. The third purpose was to enable the 
County Council to enter into agreements with reference to the use 
of electricity in connection with refuse destructors; and the last 
purpose was to give authority to appeal to the Secretary for Soot- 
land to get a certain rate, authorised by the Act of 1894, to be levied 
for the purpose of lighting, scavenging and public baths, increased 
if it be too small. | 

Proceeding, counsel stated that the County Council had been 
approached by Cambuslang special district for electric lighting; 
at the same time the question of the disposal of the refuse of Cam- 
buslang became pressing, and it was thought desirable to erect a 
destructor. Inquiries showed that it would be wasteful and 
extravagant to put up a refuse destructor without utilising the heat 
generated in providing electricity. The schemes were therefore 
combined, and authority was now asked to carry them out. Р 

The preamble was proved and the Bill passed. 

On Friday the Commissioners considered the order presented by 
the Hamilton, Motherwell and Wishaw Tramway Co. for the ex- 
tension of their system. The Order was opposed by the Clyae 
Valley Electrical Power Co., the Caledonian Railway Co. and the 
burgh of Motherwell. The Order provided for an extension of the 
tramways sanctioned in 1900 between Blantyre on the west, and 
Wishaw on the east, ing though Hamilton and Motherwell. 
The extensions now naked far were to connect the authorised lines 
with Cambuslang to meet the line which is being constructed by 
the Glasgow Corporation; then there was a circular route passing 
through Bothwell, Uddingston, Morsend, Bellshall, Holyton, and 
ending in Motherwell; there was another line extending, that at 
Wishaw to Newmains and Cambusnethan, and a line from Hamilton 
to Larkhall. The total length of the tramways would be about 192 
miles route length, and about 26 miles of single track. The line 
already authorised was about 84 miles long, and included about 14 
miles of single track. The district proposed to be served had in 1891 
& population of 138,853, whereas in 1901 it bad risen to 194,801, an 
increase of about 40 per cent. The district was, in some respects, 
unique so far as Scotland was concerned. It was the centre 
of the coal, iron and steel industries of Lanarkshire, and 
there were, in addition, other industries of a different kind 
which employed a large number of workmen. All the local autho- 
rities, with the exception of Motherwell, were unanimous in giving 
support to these extensions. The undertaking was a commercial 
one, and the promoters were prepared to go on with the construc- 
tion of all the tramways for which they were now asking authority. 
It was agreed that on January lst, after the order had passed, a 
mileage rate of £50 per mile should be paid to each of the burghs 
through which the tramways would pass. The Caledonian Railway 
Co. hitherto enjoyed a monopoly of the district, and the tramways 
would compete with a different sort of traffic. To a large extent 
the traffic of the tramways would be picked-up traffic, people 
travelling short distances to and from large centres of population. 
As to the opposition by the Clyde Valley Electrical Power Co., 


- counsel said it was a question as to the supply of electrical power, 


and he did not see why local authorities should be prevented from 
obtaining that for lighting purposes if it could be obtained within 
their own area. If the Clyde Valley Co., which had not yet com- 


‘ тепсей operations, could supply electricity cheaper than the pro- 


moters of the tramways, then they would obtain the order. 
Evidence was then heard on behalf of the promoters. 

Mr. MoLILLAx, consulting engineer, London and Newcastle- 
on-Tyne, said he had large experience of electrical tramways 
undertakings. The plans for the proposed tramways had been 
drawn up under his supervision. There were no difficulties in the 
way of constructing the extensions. The gradients were easy and 
the curves moderate. The promoters expected to carry 14 or 15 
million passengers per annum. With a penny-a-mile fare they 
would have a revenue of £60,000 and a profit of £24,000. Cross- 
examined by Mr. Огури, K. C., on behalf of the Caledonian Railway 
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Co., WrrxEss stated that the capital of the Hamilton, Motherwell 
and Wishaw Tramways Co. was held in London. The people who 
held most of the shares were the British Thomeon-Houston Co. 

The hearing was continued on Saturday, May 2nd, when a number 
of officials of the county, and County Councillors, gave evidence in 
support of the extensions. When the inquiry was resumed on 
Monday, May 4th, evidence was again heard on behalf of the 
promoters. 

Mr. Merz, consulting engineer, London and Newcastle-on- 
Tyne, directed his evidence to the petition against the order by 
the Clyde Valley Electrical. Co. He thought it would be of very 
great advantage to the communities on the route if they were 
allowed to supply them with electricity for lighting purposes. He 
considered the company could supply electricity for lighting pur- 
poses to the country districte at very little cost if they should be 
asked to do so. The Clyde Valley Co. in supplying energy to 
large users of power, to those who were not to sell again, would have 
ample to do. 

By Mr. WinsoN, for the Clyde Valley Co.: They were desirous 
of having powers to supply authorised distributors with power. 
They had already got power to enter into agreement with the 
various districts, and all that was now wanted was power to utilise 
the cables without any question or discussion for the purpose 
of the undertaking. The company were seeking under special 
Clause 10 of the Order for power to supply siscteteal energy without 
any of the conditions imposed upon the Clyde Valley Co. Witness 
considered that quite right, because they had not a monopoly, but 
the Clyde Valley Co. had a monopoly to distribute power over a 
large area. 

Evidence on behalf of the objectors was heard on Tuesday, on 
which day the Commissioners gave their decision, finding the 
preamble of the Bill proved. 

The Commissioners afterwards proceeded to consider the order 
promoted by the Glasgow Corporation for the purpose of extending 
the electric tramlines within the city, and taking over the electric 
tramway scheme promoted by the Burgh of Clydebank, and sanctioned 
by Parliament in 1901. The order was opposed by the Caledonian, 
North British, and Lanarkshire and Dumbartonshire Railway Cos. 

(To be continued.) 


PLYMOUTH COBPORATION BILL. 


Mr. ТинкАнт'в Select Committee of the House of Commons con- 
tinued their consideration of the above Bill on May 5th, 6th and 
7th. Mr. Balfour Browne, K. C., Lord Robert Cecil, K. C., and Mr. 
C. E. Hutchinson represented the Corporation. The opponents 
were the Devonport Corporation, represented by Mr. Fitzgerald, 
K.C4 Mr. H. Lloyd, and Mr. F. Bodily, and Messrs. Burnand and 


Alger represented by Sir Ralph Littler, К.О. Mr. Boyce watched. 


the proceedings on behalf of the Local Government Board. As 
reported in the ErrcTBICAL Review of April 10th, the Bill pro- 
posed to construct a nomber of tramways and to carry out other 
works, and strong allegations were made as to the financial position 
of Plymouth. The chairman of the Committee then stated that 
they could not pass the preamble of the Bill unless they received a 
recital in it of all the sums of unauthorised capital which had been 
expended, with the allocation of each amount. 

The ОнлтвмАн said that since they last met a good deal had been 
done in the way of altering the Bill. 

Bir R. LrrTLER contended that it was not the same Bill, 
and the whole thing was in a state of absolute confusion. At 
& special meeting of the Corporation called to discuss the Bill, 
the Mayor ruled all discussion out of order. He submitted 
that the whole thing was playing with the Committee, and conse- 
quently with Parliament. 

Lord Roswrt CEciL said there had now been a complete altera- 
tion of the Bill, and the borrowing powers were now much less. The 
new schedules in the Bill were put in at the Committee's 
suggestion. 

Bir R. LITTLER said there were £190,000 new borrowing powers in 
the Bill, and in addition there had been transferred from the Bill 
£400,000 for the purpose of getting the power of the Local Govern- 
ment Board. 

The CHaIBMAN suggested that it would be as well if the town 
clerk were called to explain the amended Bill, and Mr. J. H. ELLIS 


accordingly gave evidence. He was taken by Lord RosERT CECIL 


through the various schedules in the Bill referring to borrowing 
powers aud the present finance of the Corporation. A great deal 
of this had nothing to do with tramway or electric lighting matters. 
Witness admitted that in 1899-00 they expended a large sum for 
which they did not obtain any sanction. They got a loan, but the 
loan was exceeded, and he believed they issued stock for the extra 
sum. In 1894 they were authorised to borrow £46,000 for lighting 
machinery and mains, and the extension of buildings £46,000 was 
spent, and the Order under which it was spent provided that the 
undertakers ' shall,” out of the borrowed sum, lay down sufficient 
distributing mains for lighting the streets specified. Failure to do 
this meant a penalty of £18,250 а year, and the Corporation pre- 
ferred to furnish the supply and spend the money they had power 
to spend, but which they had not power to borrow. Electric 
lighting was not contemplated in the Acts of 1870—75, and Parlia- 
ment had not yet created new legislation to meet modern exigencies. 
In 1900 a loan of £20,000 was sanctioned, and in 1902 a loan of 
£29,000 for tramway purposes. The Corporation raised £220,000 
last year, and this was paid to the Bank where they had an over- 
draft of £196,000. The banker then set that money against the 
whole account. 

Mr. Lroxp: The result is that when your loans are raised there 
is no means of ascertaining whether the money has been spent for 
the purposes for which you raised the loan ?—There is not. 


Mr. Lrovp proceeded to examine Witness as to money spent for 
tramwaysand the widening of Hyde Park Road, with the view to 
showing that these accounts were purposely mixed up. 

Replying to the CHAIRMAN, Mr. LLoxp said the reason he asked 
the questions was because he wished to ask the Committeo afterwards 
that if they allowed money to be raised for tramways they should 
limit the amount to what might be required for such purposes alone. 
His contention was that the Corporation were reserving for the 
Local Government Board in the future all the necessities, and were 
appealing to the Committee for the luxuries. If they got the 
£400,000 of luxuries now they must get the other £400,000 of 
necessities from the Local Government Board, and on the top of a 
million and a half of debt they would have another £400,000. 

Witness said they owed roughly a million and a half, bat they 
had assets of £2,100,000. 

Mr. Lrovp suggested that a clause should be inserted in the Bill 
appointing a Government auditor to go into the account. That 
was done in the case of Tunbridge Wells. A long discussion 
followed on this point. 

After an adjournment, Lord R. Cecil brought up some clauses as 
to the auditing of the accounts, but Mr. Boyce, on behalf of the 
Local Government Board, did not favour them. A private con- 
ference took place between the Committee and Mr. Boyce, and the 
chairman afterwards announced that the Committee had decided to 

the preamble of the Bill, subject to the Government audit as 
set forth in Sec. 272 of the Tunbridge Wells Improvement Act, 
including the latter portion of that section which provided for the 

nalty. 

oed Б. CECIL, after consultation with the Plymouth Corporation 
representatives, said hie clients felt that this was a serious matter 
for them, and they would like to have the opportunity of consider- 
ing it before going further with the Bill. He asked the Committee 
to adjourn for a week, so that the Town Council might be 
consulted. 

The Committee decided to further adjourn the Bill for a week. 

On May 14th Lord R. Сес, K. O., stated that the Plymouth 
Corporation had considered the matter, and a clause had been 
drafted to carry out the views of the Committee. He, however, did 
not bring up the clause, and the Corporation declined to father it in 
‘any sense. 

Sir R. Ілттгкв, K. C., who appeared for certain opposing rate- 
payers, failed to understand what was meant by the Corporation 
taking no responsibility. He asked that ifthe Bill were withdrawn 
the clause, at all events, should go forward. 

The CHAIRMAN thought the Committee could not prevent the Bill 
from being withdrawn. The Committee were willing to take re- 
sponsibility for the clause, but they were anxious that the Bill, 
which was important from many pointe of view, should not be 
dropped 


Lord R. Окоп, said he was not in a position to give any pledge. 

The CHAIRMAN said the Committee were disappointed that the 
promoters would not give an undertaking that they would proceed 
with the Bill. It was a Bill full of interest, and it seemed to him 
very im portant, in the interests of Plymouth itself, although the 
ratepayers must be tbe best judges of their own interests. 

Lord R. CECIL said he was acting entirely on the instructions of 
his clients. He felt it was & valuable Bill and no doubt the 
observations of the chairman would be considered. 

The preamble of the Bill was then found proved and the clauses 
adjusted. | i 


NORTH-WESTERN ELECTRICITY AND Power Gas BILL. 


Тнв Select Committee of the House of Lords, presided over by 
Lord Glenesk, recently considered the above Bill. It is the first 
project of the kiud which has been before Parliament, inasmuch as, 
in addition to supplying electricity for power purposes, the 
company propose to supply gas also. The proposed capital of tbe 
company is £1,500,000, with borrowing powers of £500,000, and 
the area of supply extends over Cheshire, Flintshire, Denbighshire, 
and parts of Derbysbire and Staffordshire. Mr. Balfour Browne, 
K.C., Mr. Fitzgerald, K.C., Mr. R. Wallace, K.C., Mr. J. W. Greig, 
and Mr. C. Edwards appeared for the promoters. Mr. C. F. 
Pritchard appeared for tbe Corporations of Stoke, Burslem, 
Macclesfield, Longton, and Crewe; Mr. H. Gregory for the Hanley 
Corporation; Mr. Harper for the Altrincham Gas Co.; Mr. E. H. 
Lloyd for the Stockport Corporation; Mr. Ram, K. C., for the 
Stalybridge Corporation; the Birkenhead Oorporation by Sir R. 
Littler, K. C., and Mr. H. Lloyd; the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board by Mr. Wedder- 
burn, K.C., and Mr. A. V. Frere; and a large number of other local 
authorities by the Hon. Е. Thesiger. 

Mr. Batyour Browne, K. C., in opening the case for the pro- 
moters, said that the compavy proposed to supply electricity and 
power or Mond gas over а very wide area. The influential syndi- 
cate at the back of the Bill represented every variety of trade. 
The area of the district proposed to be covered was 2,000 square 
miles, and the population was 14 millions. The generating stations 


` would be at Runcorn, Macclesfield, Ruabon, and Stone, but it was 


hoped that other stations might become necessary in future. There 
had been no fewer than 49 petitions presented against the Bill, but 
& large number of opponente had been settled with, including four 
County Councils and six railway companies A number of local 
authorities were asking to be left out of the area of supply, but he 
contended that when corporaticns became traders they became 
subject to the competition of traders. The Bill provided that the 
company should not enter into competition with any local authority, 
who were the authorised electric lighting undertakers in the dis- 
trict, but the company could, of course, supply a manufacturer, 
and if such manufacturer chose to use some of that for lighting, 


n — ер 
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there was nothing to prevent him. The company had to gain the 
consent of the local authorities to come into their districts, but this 
was not to be unreasonably withheld. If it was so unreasonably 
withheld, it would be open to the Board of Trade to dispense with 
the consent. In the area there were 99 local authorities, many of 
which bad powers for the supply of electricity, but their works 
were cbiefly laid out for lighting purposes. 

There was a large number of opponents, including many gas 
companies, in the area proposed to be supplied by the promoters. 

Mr. W. A. HUMPHREY, the engineer for the South Staffordshire 
Power Gas Co., spoke on behalf of the Bill. He said that at present 
they had not bad any experience of the distribution of Mond gas over 
а large area. Natural gas had been carried, under pressure, as far 
as 16 miles. 

Cross-examined by Mr. WEDDERBURN, K. C.: He wished to show 
tbat there was no precedent for the supply of both gas and 
electricity by the same company. 

Mr. FERRANTI, of the Midland Power Co., Wolverhampton, said 
that it was a great advantage for one company to supply gas and 
electricity. “Ie approved of the proposed scheme. 

On 11th i st. Mr. Номрнвкү was re-called and cross-examined 
on behalf of the North Wales petitioners. The cross-examination 
was mainly ол the financial side of the proposed scheme. 

Mr. E. M. Laogry, C.E., gave evidence in support of the scheme. 

The ner t witness was Mr. Јонн SrAvEON, the originator of the 
scheme. Не said that it was at first intended to confine the area of 
operation: t» Staffordshire and Cheshire, but in accordance 
with the pr 288 wishes of manufacturers, they had extended the 
area, - 

Mr. Tn aN FALL, a chemical expert, spoke as to the suitability 
d Tas for gas engines. The gas could easily be measured by 
a З 

Mr. Н. BLUNDELL, engineer to the Cheshire Lines Committee, 
Mr. Wircock, engineer to tbe Wirrall Railway Co., and a number 
of other railway managers and engineers gave evidence on behalf 
of the Bill. 

On 12tb in st. a large number of manufacturers from the Midlands 
gave evider -e. 

Mr. Тнсылз W. Twyrorp, chairman of Twyfords, Ltd., of 
Hanley, sr d that he had made careful inquiry into the use of 
electrical a id gas power. There would be a great saving in the 
pottery inc. stry if gas heating were substituted for coal. 

1 Die x was recalled, and gave additional evidence in support 
il. 

After a number of other witnesses had been examined, Mr. 
Pack addr’ ssed the Committee on bebalf of the opposition, and 
called а n mber of witnesses in support of his case, including Mr. 
Corbett Woodall, Mr. Charles Hunt, and other gas experte. 

On 13th inst. the first witness was Mr. Новквт PooLEx, the 
manager of the Stafford Gas Works, who said that he thought the 
competition between the companies would be very keen. 

Mr. Рук, manager of the Chester Gas Co., spoke as to reduced 
prices charged for gas by his company and others. He didn't think 
that the Bill would benefit anyone. 

Mr. ALFBED GILL, Town Clerk of Birkenhead, was then called. 
In his opinion it was incompatible that one company should supply 
both gas and electricity. 

Sir RarPH LirTLER then addressed the Committee on behalf of 
the opposition from Birkenhead, and complained tbat the Bill as 
originally presented gave the promoters power over an area of 
2,000 aq. miles. 

Mr. Horatio LLorp then opened the case for the Stockport 
opposition. He contended that the scheme was incomplete. 

Other counsel having spoken in opposition, Mr. BALFOUR BROWNB 
addressed the Committee again on behalf of the promoters. 

The room having been cleared, the Committee conferred for 
some time, at the end of which the CHAIRMAN announced that the 
Committee found the preamble proved, subject to certain con- 
ditions and modifications, With regard to the area, it was 
еса M allow it as a whole, and not to exclude the boroughs 

ai ' 

Clauses have still to be considered. 


Wakefield and District Tramways.—A Select Committee of the 
House of Lords, presided over by Lord Clifford, had before it on 
14th inst. the Bill of the Wakefield and District Tramways Co. Mr. 
Lewis Coward, K.C., who appeared for the promoters, said that the 
object of the Bill was to extend the system already authorised by 
the Light Railway Commissioners. The new tramway proposed 
would ran between Wakefield and Dewsbury, and East Ardsley 
and Tingley. The estimated cost of the tramway, which would be 
run by the overhead trolley system, was £64,000. The promoters 
proposed to raise £100,000 new capital, with the usual powers as to 
borrowing. The Lancashire and Yorkshire Railway and the Great 
Northern Railway Co. were appearing in opposition to the Bill on 
the ground that the tramways would enter into competition with 

but he should ask the Committee to say that there was 
nothing in the opposition, as the district proposed to be served was 
not at present adequately served by the railways. In the districte 
through which the proposed tramway would pass the local authorities 
were in favour of the Bill. The Mayor of Dewsbury, Mr. E. Kilburn, 
giving evidence for the promoters, said that the Dewsbury Town 
Council were unanimous in supporting the scheme. They felt that 
the tramways were needed for the public, who could not be pro- 
perly served by the railways. In cross-examination, witness said 
that by a working agreement with the light railway companies, the 
P tramway would give the town through communication 
Bradford, Huddersfield, Halifax, Leeds, &c., which would be 

of great value to the public. Several other local witnesses were 


called in favour of the scheme. Mr. Balfour Browne, K.C., as 
representing the Gireat Northern Railway, argued that the proposed 
tramway would be the spirit of tbe Light Railways Act, 
and the Light Railway Commissioners had already refused their 
consent to the scheme on that ground. The Chairman announced 
that the Committee did not consider the preamble of the Bill 
proved, and it was therefore rejected. | 

London County Council Tramways Bill.—Continuing the considera- 
tion of this Bill, the Committee next considered the proposed acquisi- 
tion of land in Pulford Street, Pimlico, on the Grosvenor Estate. The 
land is for the construction of a generating station for the supply of 
electrical energy to certain portions of the Council’s tramways. 
This section of the Bill was opposed by the Westminster City 
Council, the trustees of the Grosvenor Estate, and the Duke of 
Westminster. Mr. Young, the chief valuer to the L. C. C., gave 
evidence as to the cost of the land proposed to be acquired. He | 
valued it at £64,000. The opposition to the scheme was then 
heard. Mr. Blennerhassett, K.C., for the Westminster Borough 
Council, said that his clients were to be burdened with the proposed 
generating station, but there were no benefita for them to derive 
from it. There was not a mile of tramway in the City of West- 
minster to be served by the station. However, if every precaution 
were taken that no injury or inconvenience should result from the 
station, the Council were willing to accept it. Mr. Erskine 
Pollock, K.C., for the L.C.C., said he was willing to strengthen the 
clauses of the Bill, so that every reasonable protection should be 
afforded to Westminster. The Committee found this part of the 
preamble proved, subject to a clause being inserted for the pro- 
tection of the Westminster City Council. The Committee then 
considered the proposal to acquire land for the widening of 
Southampton Row from Vernon Place to Bloomsbury Place. The 
only opposition came from the owner of No. 34, Bloomebury Square, 
Mr. P. F. R. Saillard. Mr. Young said that the cost of the 
widening would be £193,000. "This part of the preamble was then 
declared proved. The Committee then approved of a proposed 
widening of & road at Woolwich, and the preamble of the Bill was 
found proved, and clauses were considered. 

Stroud and Cheltenham Tramways Bill.—Bir Lewis McIver has 
presented the following report to the House of Commons from the 
Committee which considered the &bove Bill:— 


That the Bill authorises the construction of tramways and other works in the 
County of Gloucester. That in pursuance of Standing Order 1454 & report 
from the Board of Trade was laid before the Committee with reference to the 
rates and charges proposed to be autborised by the Bill, from which it appears’ 
that the rates and charges are not in excess of those usually authorised by 
Parliament in respect of similar undertakings. The Committee sanctioned the 
powers enabling the company to provide and run omnibuses and motor-cars, or 
motor-oars run on the trolley system without rails in connection with the tram- 
ways, making the tolls and fares to be taken for the useof motor-cars worked on 
the trolley system subject to the same statutory limitations as the charges for 
the use of the tramways. That а report from the Local Government Board was 
referred to and considered by the Committee, and the Bill has been amended in 
accordance therewith so far as the Committee considered necessary. As to 
Clause 38, & new clause which had been agreed with the local authorities had 
been inserted. The powers of tne local authorities to run omnibuses and motor- 
cars in theevent of their purchasing the tramways in their respective districts 
were limited to their own particular districte. In Clause 51 provision was made 
that the design, number, and position of the posts, &c., to be erected in the 
streets shall be subject to the approval of the local authority. As to Clause 74 
the definition of local authority has been extended to the Rural District Council. 
The Board’s recommendation as to the vesting of the widened portions of the 
roadways was complied with. The local authorities have concurred in the pro- 
visions of Clause 78. That there are no other circumstances of which, in the 
opinion of the Committee, it is desirable that the House should be informed. 


Wellingborough and District Tramroads Bill.—Bir Wm. Holland's 
Select Committee of the House of Commons had this Bill before 
them for several days last week. Mr. Moon, K.C., for the pro- 
moters, said that the Bill was promoted by the British Electric 
Traction Co. It was proposed to abandon a part of their Act of 
1900, and to substitute a piece of line, which would cross the London 
and North-Western Railway Co.’s line on the level near Higham- 
Ferrets. The line which it was proposed should ibe abandoned 
would have crossed the railway by a bridge. The London and 
North-Western Co. strongly opposed the Bill and a number of 
witnesses were called in support of the opposition. Sir Frederic 
Harrison, the genera] manager of the London and North-Western, 
was among the witnesses called. Mr. J. A. Е. Aspinall, the general 
manager of the Lancashire and Yorkshire, said that he considered 
that if the Committee allowed the proposed line 16 would create a 
dangerous precedent. It was & most undesirable thing for an 
electric tramway to cross an ordinary railway on the level. Cross- 
examined : His company was opposing tbe creation of all new level 
crossings as & matter of principle. Major-General Hutchinson, late 
of the Board of Trade, was called in support of the opposition. Mr. 
Moon, for the promoters, said that they were quite willing to be 
placed in the hands of the Board of Trade in regard to the method 
of working thecrossing. After conferring, the Chairman announced, 
and the Committee found, the preamble of the Bill proved, subjeot 
to the requirements of the Board of Trade being met, both with 
regard to the safety appliances and also the manner of crossing the 
railway. 

Great Northern, Piccadilly, and Brompton Railway (Various 
Powers) Bill.— This Bill was before the Deputy-Chairman of the 
House of Commons on the 14th inst. as an unopposed measure. 
The preamble was found proved, and the Bill ordered to be reported 
to the House. Reporting to the House on this Bill, the Deputy- 
Chairman states that it is proposed by the Bill to authorise the 
payment of interest out of capital during the construction of the 
authorised works, but it was proved to the Committee that such 
power would tend to facilitate the raising of the capital, including 
the additional capital proposed to be authorised by the Bill, and 
the Committee consequently allowed it. 

Baker Street and Waterloo Railway (Transfer)—The preamble of 
this Bill was on the 14th inst. found proved by the Chairman of 
Ways and Means in the House of Commons, and the Bill was 
reported for third reading. 
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Electric Lighting Provisional ‘Order (No. 6) Bill.—On 14th inst. 
this Bill came before the Deputy-Ohairman of the House of 
Oommons, and passed a further stage of an unopposed measure. It 
confirms Board of Trade Orders to Bexley, Bridgewater, Bromley, 
Hendon, Huddersfield, Leatherhead and district, Prestwich, Stroud 
and Whitchurch and Pangbourne. 

Electric Lighting Provisional Order (No. 5) Bill.—On Monday 
this Bill, confirming certain provisional orders granted by the 
Board of (Trade underthe Electric Lighting Acte, came before Mr. 
Campion, the Examiner, and standing orders were found to be com- 
ре with. The areas affected are as follows:—Abersychan, 

alverley, Falmouth, Horsforth, Launceston, Maesteg, Walton-upon- 
Thames, Warmsley, Whickham, Wigan. | 

Beckenham Urban District Council Bill.— This Bill was before the 
Police and Sanitary Regulations Committee of the House of Com- 
mons last week. The chairman of the Committee is Mr. Heywood 
‘Johnstone. The promoters of the Bill were represented by Mr. 
Balfour Browne, K.C., Mr. Fitsgerald, K.C., and Mr. Vesey Knox. 
Mr. Fitzgerald, in opening the case for the promoters, said that the 
Bill proposed the construction of three lines of tramways to be 
worked by electricity. The conduit system would be adopted. The 
cost. was estimated at £55,000. Certain street widenings which 
would be carried out would cost £31,000. The Council had entered 
into an agreement by which they were to construct the lines at the 


expense of the British Electric Traction Co. It was рор that ` 
о 


the lines should be leased to the com 
at such a rental as would secure the Council a profit of about 
£20,000 during that period. The tramways would be handed over 
to the Council free of charge at the end of that period, when they 
would be worked as a municipal undertaking, or the Council would 
t a fresh lease. id Soe чоп to the Bill came from the South- 
and Chatham Railway Co., and Mr. Vincent Hill, the 

general of that company, called in support, said that the 
present communication with Beckenham was adequate for the needs 
of the district. After a short conference, the Chairman announced 
that a majority of the Committee found the preamble of the Bill 
proved so far as related to the tramways. The Committee, how- 
ever, was of opinion that the interests of Beckenham should be safe- 
guarded to the extent that the line from the Penge to the Lewis- 
ham boundary should not be made unless there was a certainty 
that the tramway from the Lewisham boundary to High Street, 


y for a perio 28 years, 


Sydenham, should be made. The Lewisham and Sydenham tram- 


ways, if made, should be included in the lease to the Traction Co. 
Clauses were then considered, and the Bill was reported for third 


CORRESPONDENCE. 


A “Shocking”? Leak. 

I have had rather a curious ience, which, perhaps, 
may interest your readers, and at the same time I would be 
glad to know if any of them have had a similar experience. 
One of the joints on the main steam pipe blew out, but as 


the flanges were supported by a stay, the rush of steam was 


diverted, as shown on the rough sketch I enclose. 

On touehing flange marked o on the same line of piping 
I got a rather severe electric shock, and on holding a large 
pair of smith’s com with one leg in the rash of steam 
and the other near the flange, I got a spark } in. long. On 
wetting my finger and touching the flange I got a spark 
of lin. I tested the pipes, &c., at different points witli the 
galvanometer, but it showed nothing except with one ter- 
minal in the steam and the other on the flange, when it 


vibrated a little. On shutting the steam off and remaking ` 


the joint, all signs of electricity disappeared. 


At a meeting of the Association of Engineers-in-Charge, - 


of which I am a member, I showed the sketch to Mr. Davey 
and other members, also to Mr. Broadbent, our electrical 
lecturer, but none of them had ever seen anything of the 
sort ; Mr. Broadbent, however, reminded us of Armatrong’s 
experiments on the subject. 


Constance Road Workhouse, — 
East Dulwich, S.E. | 


[The phenomenon observed by our correspondent is, of 
course, the well-known Armstrong effect, as stated by Mr. 
Broadbent.—Eps, Егкс. Rxv.] 


D. M. Nicoll, Engineer. 


Shunt Losses in Meters. 

I should like to call attention to a matter which is fre- 
quently misrepresented, or, rather, misunderstood. The 
primum mobile of my remarks is a statement on p. 208 of 
Mr. Aspinall Parr’s recent book on “ Electrical Engineering 
Measuring Instruments,” to the effect that, if it be assumed 
that there is a continual loss of 8 watts in the meter shunt 
coil, the loss for one year will be 26°28 unita, which, at 5d. 
per unit, equals 118. nearly per annum. The author has 


fallen into the usual error of computing the loss on the basis 
of the sale price of energy instead of the cost price. This 
latter is very low, since meter losses do not imply additional 
plant, mains, or staff, во that the only cost which can be 
debited to the meter is that of the coal, oil, &c., used in the 
generation of the lost units. If this be taken at ld. per 
unit, the loss to the supply company is reduced to 2s, 2d. 
annum—a very different figure. 

The author then goes on to say that :—“ A little con- 
sideration will show that the consumer pays for the wasted 
energy if the fine wire circuit is across the mains on the 
lamps’ side of the main coils and the supply company if it 
is connected on the « posite side.” With the latter state- 
ment I concur, but I am afraid it would take a very great 
deal of consideration to find how the consumer is going to 

y for the shunt l вв. в, except during the three or four 

ours when he is using the light. Mr. Parr does not men- 
tion how the wasted eneigy is to be registered. I think it 
is rather a great дес] t expect of, say, a 10-ampere meter, 
that its starting current: shall be something like ·01 of an 
ampere, 4.6., 1 усу ОЁ ЇЇ load. 

Incidentally I should like to agree with Mr. Parr that, to 
be а commercial success at the present day, a meter should 
be simple, accurate, cheap, and free from failure. 


| R. A. 
Highbury Park, May 16th, 1908. 


Cheap Work. 


Will you kindly allow me to ask your reade.s through 
your valuable paper if they can beat this record for cheap 
work :—A certain Manchester firm has offered to тіге, com- 
plete with pendants, switches, lamps, &c., 6-гсоп "d houses 
in Ealing for £3 10s., eight lights in each house. 

Ealing. 


Municlpal Electricity Undertakings. 


I have read your article in the current issue of the 
ELECTRICAL Review on ©“ Municipal Electricity Under- 
takings,’ by a Consulting Engineer," and whilst leaving 
the s-andness or otherwise of his gloomy views on the sub- 
ject to more capable hands than mine, I must take exception 
to one of the instances as quoted on which һе builds up his 
case. In Table 1 the second town mentioned is Ashton- 
under-Lyne, and the figures given are supposed to represent 
the results of that Corporation's working for the year ending 
March, 1902. It is stated that the loss shown on the 
balance-sheet was £907 78. 2d., which is absolutely in- 
correct, there being a profit of £277 14s. Od. How far 
* Consulting Engineer's" other figures are correct or in- 
correct, I have not troubled to find out. I shall be glad if 
you will insert this correction in your next. | 

N. Appelbee. 


Corporation Electricity Works, 
Ashton-under-L yne, 
May 19th, 1908. 


As engineer of one of the much-abused stations 
mentioned in your article on Municipal Electricity Under- 
takings, I cannot help sending you a small contribution 
for your next issue. 1 think it would have been as well 
if your correspondei:t had made a closer examination of 
the accounts he gives. For instance, although a loss of 
£378 was shown in the Dewsbury Corporation electricity 
accounts, £270 of th' 3 was accounted for by the reduction 
in charges for current, and new consumers not appreciating 
this soon enough. Ah o 4,500 units, representing a sum of 
£75, were supplied **f1:e" to the public library; and £301 
was debited to us as cur share towards the upkeep of the 
town hall, as it is a rule of this Corporation that all their 
revenue earning departwents pay a share of the town hall 
expenses of maintenance, &c. Also the other departments 
of this Corporation are allowed yard room on our premises, 

Since these works started we have paid 22,050 towards 
the up-keep of the town hall, and supplied current equal to 
#685 to the public library, free of charge. It has always 
been the intention of this department that- when there was & 
surplus it should be devoted to a depreciation fund, bat 
while the revenue is taken away in this form it is impossible 


for a small undertaking to do everything. 


n 
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These works are now in their ninth year of running, and 
I cannot agree with your correspondent that the plant will 
all have to be scrapped in another year's time. 

Surely the municipal undertakings are better off, as 
regards depreciation, by having to pay sinking fund charges, 
than a good many companies who have a comparatively 
small amount put away as reserve fund ; in fact, I can only 
find two companies who have allowed anything like the 
percentage mentioned in your article. However, I am 
pleased to say that the loss of £378 has this year been 
turned into a profit of £292 ; this will go towards reducing 
the debt of last year, and so our depreciation fund will be 
delayed yet another year. 

R. H. Camplon. 

Electricity Department, Dewsbury, 

Мау 19th, 1903. 


SOUTH AFRICAN NOTES. 


(From оов SPECIAL CORRESPONDENT AT JOHANNESBURG.) 


April 27th, 1903. 
Salisbury, B.S.4.—The town engineer, at the last meeting of the 
Council, submitted lengthy specifications with regard to the elec- 
tric light, water and tramway schemer, which were referred to a 
special committee for consideration. 

Standerton, Transvaal.—Before taking any further action with 
regard to the electric lighting of the town the board has decided 
to purchase four Welsbach incandescent lampe, and submit them to 
an exhaustive test in the market square. 

Cupetown, C.C.— The report of the Streets and Depôts Committee 
of the Capetown Tramway Committee, to be submitted to the Town 
Council this week, recommends certain alterations in the present 
arrangements for the better working of the tram service. 

Kruyersdorp, Transvaal.—Telephonic communication in Krugers- 
dorp and other places will sbortly be an established fact. Telephone 
poles are now being erected through the town, and it is expected 
that before long the preparations will be completed. 

Middelbury, Tronsvaal.—The Director of Public Works, in a letter 
to the Health Board, states that, with reference to the electric 
lighting scheme, the system of charging proposed by Messrs. Jones, 
Stableford & Co., the contractorr, means that every lamp in a build- 
ing wovld have to burn on an average for 1j hours 
month before the consumer could take advantage of the reduced 
tariff. This method, he rays, will be quite fair to the small private 


ccnsumere, but there would be little advantage to be gained by the 


large consumers having a large number of lighta scattered over the 

premises. In Johannesburg, where the same system is in use, 60 

EB cent. of the total number of lights installed is taken as the 
8. 


Pretorio, Trausvaal.—The Government bas replied to the Town 
55 concerning the electric light and tramways for Pretoria as 
ows :— 


In pursuance of the consultation held at this office on 8га inst. by the Colonial 
Secretary, Colonial Treasurer and the Director of Public Works with the Chair- 
man and Finance Committee of your Council, I have the honour to inform you 
that the report on Electric Light, Power and Tramways, submitted by your 
Council, is receiving the careful consideration of the Government. Before pro- 
ceeding with the matter, however, I am to request that your Council will obtain 
& report from Messrs. Mordey & Dawbara on certain technical questions set 
forth in the memorandum of which the Director of Public Works has provided 
you with & copy direct. 

The Lieut.-Governor understands that the Council is negotiating with the 
Pretor.& Lighting Co. on the subject of the municipalisation of its functions. 
I am directed to state that His Excellency, while unable to furnish from the 
sources at the disposal of the Government the funds requisite for carrying 
through this proposal, is prepared to sanction it, providing that the ratepayers 
ol Pretoria, through their elected representatives in the Town Council, as it ig 
hoped shortly to constitute it, declare in favour of such a proposal, and that the 
Town Council can obtain a loan for the purpose of giving effect to it. 

With regard to your negotiations with the Pretoria Tramway Co., in the 
course of which you have made an offer of £88,063 58. 7d. for the purposes of 
expropriating the interests of that company, I am directed to state that the 
Government is prepared to advance this sum for the above-named purpose 
should the offer Le accepted. 

In this connection I am directed to request that the Council will prepare and 
submit to the Government for its consideration a draft of a Bill enabling the 
municipality of Pretoria to raise money for capital expendittre on loan. 


The Finance Committee of the Town Council recommends :—That 
the Colonial Secretary be informed that, so soon as the Council 
receives a reply from Messrs. Mordey & Dawbarn, ita purport will 
be communicated to the Government. That the Council intends to 
embody in an amendment to the Pretoria Municipal Ordinance, 
1903, which is now being drafted at the request of the Attorney- 
General, powers to raise money for capital expenditure on loan. 


2 — —— — 


Electrical IIluminations.— With reference to our note 
of last week, we are asked to explain that the electric illuminations 
at St. Louis Exposition will be on the system which is known in 
this country as the E.L.B. system. We learn that this system was 
adopted for the official illuminations in Paris on the occasion of the 
King's visit, and it was also in use for illuminative purposes at 


RENTE and Glasgow last week in connection with the Royal 


per day for a 
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BUSINESS NOTES. 


Electrical Wares Exported. 
Waar mm May 20тн, 1902. | Win mme May 19тн, 1903. 


Alexandria .. T .. Value £51 Adelaide Value £50 
Amsterdam ix T ME | Alexandria ., 4 vá ate 21 
Auckland. Elec. cars .. . 1,851 Amsterdam .. Vs sa e 00183 
Bilbao "s ae ds EN 90 Arica. Teleg. mat. "m ae 29 
Caloutta  .. " + . 160 Auckland. є: si NN 15 
10 Teleg. cable .. .. 8,250 Bangkok. Teleg. mat. .. a Tl 

ji Teleg. wire .. i 7 luff .. m ғ ee ES 71 
Cape Town ee ee ee LJ 8,119 Bombay oe ee ov ee 171 
» Teleg. mat. T Buenos Ayres b ja . 203 
Channel Islands .. % . © Calcutta’  .. v РА € 897 
Christchurch - ES ee 46 Cape Town .. T T px 46 
Colombo , " E "m 60 А Teleg. mat... .. 1% 
» Teleg. mat. .. .. 21.01 Channel Islands. Teleg. poles 86 
Durban vs an T .. 829 Constantinople... ^ «d 70 
East London © T .. 1,866 Delagoa Bay ar $i . . 1,117 
Gibraltar . ee ee ee 62 Durban ee ee oe ee 709 
Hong Kong.. $4 "E "x 49 East London vis e^ .. OBH 
Madras ^ Se » . 215 Flushing và js Vs 21 
Melbourne .. xs ^ . . 1,005 Gibraltar ee © .. 100 
North Atlantic. Cable.. .. 1,100 Kobe .. za T vs .. 118 
Ostend oe ee oe ee 20 Libau.. ee . ee ° е 270 
Port Elizabeth  .. ix v 28 Madras. Teleg. mat. .. .. 201 
Rosario Vs - T oe 85 Monte Video a ee T 49 
St. Petersburg .. os e 75 Penang ex ee ace . 200 
Santos. Teleg. mat. .. 260 Perth .. we T vë . 481 
Shanghai. Teleg. apparatus .. 30 Port Elizabeth — .. T . 394 
Singapore .. 85 M js 25 з Teleg. mat. .. 1,309 
Sydney б T . 1,269 Rotterdam. Teleg. wire oe 14 
Wellington .. 112 St. Petersburg. Teleg. cable. 66 


M Teleg. matt. . 1,422 | Sekundi. Teleg. mat. 20 


Singapore. FE ea oe 267 
Sydney "n ee ee ee H3 
Wellington .. 5 155 ee 1,530 
Total T £22,180 Total T £9,185 


Foreign Goods Transhipped. 


Buenos Ayres. Teleg. poles. Value £252 Melbourne. Telephones Value £3t0 
. 230 


New York. Elec. goods А 
Total .. oe £482 


Books Received. Journal of the Institution of Electrical 
Engineers, No. 161, Vol. 32. Contents: " The Nernst Lamp,” by 
J. Stottner, and discussion thereon; inaugural local addresses at 
Newcastle, Birmingham, Manchester and Leeds; Experiments on 
Synchronous Converters,” by W. M. Thornton; “ Railway Block 
Signalling,” by J. Pigg; "Motive Power Supply from Central 
Stations,“ by R. A. Chattock; Mean Horizontal and Mean 
Spherical Candle- Power,“ by Alex. Russell (original communi- 
cation). London: E. and F. N. Bpon. Price 2s. 

" Mechanical Refrigeration,” by Hal Williams. Whittaker and 
Co, 2, White Hart Street, Paternoster Square, London. Price 
10s. 6d. 

“Simple Scientific Experimente" by Aurel de Ratti. London: 
Dawbarn & Ward. Price 6d. net. 

“Small Electric Motors,” by T. E. Powell London: Dawbarn 
and Ward. Price 6d. net. 

" Machinery for Model Steamers,” by P. Marshal. London: 
Dawbarn & Ward. Price 6d. net. i 


Liquidations and Dissolutions.— Under the liquida- 
tion of Hands, Ltd, which carried on business in London and 
Birmingham as manufacturers of gas and electric light fittings, 
switchboards, main switches, &c. the Official Receiver has now 
issued his report upon the company's affairs and accounts. The 
assets are valued at £12,909 12s. 2d., and are subject to debenture 
holders’ claims £10,194 9s. 3d., and to preferential claims of £288 
15s 9d. A balance of £2,516 7s. 2d. is thus estimated to be left to 
meet the unsecured liabilities, which amount to £6,736 2s. 6d., and 
the account with the contributories shows a total deficiency of 
£39,999 15s. 4d , which is explained as follows :— 


Expenses of carrying on business, viz. :— 


Salaries and wages З .. £10,211 6 9 
Rent, rates and taxes . ii 2,889 14 8 
Miscellaneous trade expenses "S và . 6,199 10 6 
Depreciation written off in company’s books 727 9 4 
Interest on loans T - T ee 1,528 19 1 


— — £21,556 19 11 
Bad debts written off ss " у» Vx - as da 4906 0 8 
Debts estimated to be bad in the statement of 
affairs ee ee ое ee ee ** ee £1,881 4 6 
Less: —Allowances for bad and doubtful debts .. 867 0 


Р — — 1,014 4 6 
Depreciation on property not written off in company’s books :— 

Stock si T T T ёз T ee £6,844 7 4 
Machinery А T MN ee Ке .. 1,227 8 0 
Fixtures ee ee ео . oe oe ee 811 14 O 
Patterns ee oe oe oe os eo oe 912 15 4 
Designs, patents and leasehold property. 1,119 16 2 
Goo will eo ee ee ee ae ee ee 22,822 16 6 

— — 82,798 12 4 

Discounts and allowances .. ee oe oe T oe . . 1,490 15 4 

P.eliminary expenses T oe es we ea ae es 1,187 10 11 

£58,483 8 8 
Deduct:—Gross profit .. ба a F . . £18,400 8 4 
Difference in books ee ae ee ee 88 0 0 

18,488 8 4 

. . £69,999 15 4 


Deficiency as per statement of affairs ee 


According to the observations of Mr. G. S. Barnes, the Official 
Receiver and Liquidator, the winding-up order was made on 
nig! 18th, 1903, on a petition гово on February 4th by 
Mesars. Е. and C. Braby, creditors The statement of affairs shows 
the position of the company on Beptember 8th, 1902, when the 
receiver for the debenture holders was appointed. It has been sub- 
mitted by A. O. Hands, the managing d r, and was on April 
28th concurred in by W. T. Burbey, a director, The company, 
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which was promoted by A. C. Hands, was registered on March 4th, 
1900, with a nominal capital of £50,000 divided into 10,000 prefer- 
ence and 40,000 ordinary shares, and was formed to acquire and 
carry on the following businesses: —(1) A. C. Hands, Garlick Hill, 
Hatchet Court and Snow Hill, London, gas and electric light 
fittings; (2) W. T. Burbey & Co., Hatton Garden, manufacturers of 
switchboards, main switches, &c.; and (3) Harold Davis, Stafford 
Street, Birmingham, manufacturer of gas and electric light fittings, 
and to adopt an agreement dated March 1st, 1900, between 
A. C. Hands, W. T. Burbey and H. Davis of the one part and 
G. H. W. Gale on behalf of the company of the other part. 
This agreement provided for the purchase of the businesses as at 
March 14th, 1900, for the sum of £34,000 payable in fully-paid 
ordinary shares as follows :—A. C. Hands, 30,000 shares; W. T. 
Hurbey, 2,000 shares; H. Davis, 2,000 shares. The company was 
also to pay the liabilities of the respective businesses. The agree- 
ment was adopted by the company at a board meeting held on 
March 12th, 1900, when all the directors were present. None of 
the directors were independent, and the company had no inde- 
pendent advice. No profit and loss accounts were ever prepared 
showing the result of the trading of the businesses taken over, nor 
was any valuation made, the purchase price of £34,000 being fixed 
by the vendors, who were also directors. A. C. Hands’s business 
was commenced by him in 1892, with a capital of £120, and he 
states that he considered it worth £10,000; he also had an interest 
in both the other basinesses, and states that the total turnover of 
the three was about £20,000 per annum, of which between £2,000 
and £3,000 was net profit. It was not until some months after the 
company was formed that an account was prepared, which showed 
the position of the company at its formation. From this account it 
appears that tangible assets of the value of £11,677 33. 6d. were 
acquired over and above the liabilities, and that consequently 
£22,322 168. 6d. was included as the value of the goodwill. 
A prospectus was issued in October, 1900, inviting subscriptions for 
10,600 preference shares. Оа March 23rd, 1900, the company 
allotted to the vendors as fally paid the 34,000 ordinary shares. No 
further allotment took place until May 7tb, 1900, when 500 ordinary 
shares were allotted to D. Н. Jenkinson, one of the directors. 
According to the minutes of an extraordinary general meeting held 
on October 18th, 1901, the allotment of 150 of the 500 shares was 
cancelled, the payment of £350 which had been made being taken 
as payment in full for the remaining 350 shares, bat this name is 
still on the register in respect of the 500. During October and 
November, 1900, 15 ordinary shares were allotted as fully paid to 
F. W. Lucking, in respect of which, however, no contract has been 
filed, and 1,415 preference shares were allotted for cash. The 
board of directors ів as follows:—A. C. Hands, W. T. 
Burbey, H. Davis and George Hands, all of whom joined 
on March 8th, 1900; and W. Kent Lemon, who joined on 
January 13th, 1902. B. H. Jenkinson was also a director 
from March 8th, 1900, until he resigned on September 30th, 1901. 
Except in the case of Mr. Kent Lemon (who was appoiuted 
director by the Law Guarantee and Trust Society, the trustees for 
the debenture-holders, ard for whom no qualification was required), 
the qualification of a director was the bolding of 500 shares. G. 
Hands received his shares as a gift from A. C. Hands, for which 
amount he may be held liable. The 600 sbares above mentioned, 
held by B. H. Jenkinson, include the 500 shares already referred to 
and 100 vendors’ shares transferred to him by W. T. Burbey. No 
directors’ fees have been paid except to W. Kent Lemon, who has 
received two guineas for each attendance. A.C. Hands acted as 
managing director at a salary of £1,000 a year, which was after the 
first year reduced to £650; between £500 ага £600 is owing to 
him in respect of salary. Burbey received £5 a week as switch 
works manager; Davis, £6 a week as Birmingham works manager, 
reduced for a time to £4 10s. a week; G. Hands, £4 a week as 
traveller, with commission and expenses; and Jenkinson, £500 a 
year as general manager, reduced after the first year to £350. On 
March 23rd, 1900, 44 per cent. first mortgage debentures for £10,000 
were issued to .provide working capital, the Law Guarantee and 
Trust Society being appointed trustees for the debenture-holders. 
One of the conditions of the trust deed was that the security should 
become enforceable in the event of the value of the book debts, 
stock-in-trade, and cash in hand becoming less than £22,000; and 
as the balance-sheet as at March 31st, 1902, prepared by Messrs. 
Deloitte, Dever & Co., showed that their value was only 
£20,974 168. 6d., the trustees on September 8th, 1902, appointed 
Mr. T. R. Ronald as their agent to take possession of the company's 
effects, and he, through Mr. William Plender, of Messrs. Deloitte, 
Dever & Co., is now realising the assets. He carried on the business 
until February 186, 1903, with a view to A. C. Hands introducing 
fresh capital to enable the company to pay off the debentures. As 
he failed to find the money,the Receiver is now realising the stock. 
He does not anticipate that there will be a surplus for the un- 
secured creditors. Accounts were prepared by the company at 
March 31st, 1901, and March 31st, 1902, which showed losses on 
trading of 46, 090 Os. 11d. and £712 68. dd. respectively. Further 
accounts were prepared as from April 1st, 1902, up tothe date of 
the debenture-holders taking possession, which showed a prolit of 
£650 19s. 9d. A. C. Hands attributes the failure of the company 
solely to the Law Guarantee and Trust Society taking possession 
under the debentures. He states that on September Sch, 1902, 
the assets were more than sufficient to pay all the creditors in full. 


Football.—Mr. J. Brooking, writing to us from Messrs, 
W. T. Glover & Co., Ltd., wishes to reply to t.e Chlorides’ protest 
wlich appeared in our last issue, against Glover's being styled 
"the Rugby football champions of the Manchester workshops.“ 
Mr. Brooking says that the protest is based on their beating Glover's 
мона (сат in the Swinton workshops competition, numbering 27 
clubs, The Broughton Rangers’ competition, which Glover’s won, 


had 108 clubs entered. Glover’s entered for each competition, and 
having to play the semi-finals of both on the same day, chose their 
best team for the more important Broughton competition, and sent 
this second team to play Irlam Soap Works at Swinton. Further, 
while Chloride only drew with General Electric, Glover's beat Brad- 
ford Iron Works decisively, who themselves beat General Electric. 
Again, Glover's scored 87 points against 3 scored by opponents at 
Broughton. On form, therefore, Glover's are the best workshop 
team in this district. 

We cannot spare space for anything further relating to this matter. 
The only thing is for the rival clubs to fight it out on the field. It 
will never be settled on paper to the satisfaction of both parties. 


Imports of Foreign Electrical Plant.— Returns 
just issued show that the imports of foreign electrical machinery 
into this country last month, reached a total of only £38,768, as com- 
pared with £56,470 in the preceding month. Of electrical goods 
and apparatus, the imports amounted to £61,864, as against 
£67,999 on March last, and £65,363 in April, 1902. For the first 
four months of the current year, the value of the imports of elec- 
trical machinery is given as £223,039, and those of electrical goods 
and apparatus as £232,898, the latter showing a slight increase over 
the corresponding period of last year. 


Litholite.— We have received from Messrs. Hunt & Hess, 
of 3, The Grove, Hackney, N.E., some well-finished samples of switch 
handles, bushes, &c., manufactured by them in the above material. 
Litholite possesses a high insulation resistance, and since its intro- 
duction last year, has been in considerable demand. The goods are 
supplied moulded ready for use, obviating the necessity of any 
further machining to size, and the firm issues hand sheets con- 
taining dimensioned sketches of a large selection of standard 
handles, bushes, &c, which will be found very convenient for 
reference. 


For Sale.—Messrs. Fuller, Horsey, Sons & Cassell will 
on June 9th sell the stock of electric and gas fittings, also plant and 
machinery, of Messrs. Hands, Ltd., of Garlick Hill, Е.С. See our 
advertisement pages to-day for particulars. 


Bullocks Don't Cut Prices.—Messrs. Bergtheil and 
Young, of 12, Camomile Street, E.C., who represent the Bullock 
Electric Manufacturing Co. of America in this country, have sent us 
a copy of an excellent parody penned by one of the Bullock Co.’s 
technical “spell-binders.” It is "An Oration Over Low Prices,’ 
and may interest some of our readers. J. H. C. B.“ may regard this 
as an American invasion. He must look to his laurels. 


Friends, Patrons, Purchasers, 

Lend me your ears. 

I come to raise the prices, not to cut them. 

The evil that cut prices do lives after them, 

The good is a delusion and a snare. 

Our worthy rivals have told you 

We are avaricious. 

If it were во, it were a grievous wrong, 

And grievously have these same rivals answered it. 
Here without leave of G E. and the rest, 

Though surely they are honourable men, 

Come I to speak of prices and of goods. 

You all do know our motors, 

I need not speak of their intrinsic worth. 

Bahold what rents our envious rivals make, 

Cuts which themselves reveal inferior goods, 

Unable to compete on points of worth, . 

Yet plainly they ciaim equality. 

Note 'specially the prices by our worthiest rival made; 
This is the most unkindest cat of all. 

Judge, Oh you gods! how dear induction motors sell. 
If honest profits thus are doomed 

Because of traitors and their kind, 

Then I, and you, and all of us must fall 

While bloody receivers flourish over us. 

They that do these deeds are honourable. 

Alas! the private grief they have is clear, 

A monopoly they would have and dictate terms their.own. 
I come not, friends, to steal away your gold, 

I tell you that which you yourselves do know, 

Show you the goods and bid them speak. 

These can not lie, for should they feign untruth, 

The coils of excitation would themselves arise in mutiny. 


(Signed) WALTER B. SPELLMYRE. 


Horsfall Destructors.— The Horsfall Destructor Co., 
Ltd., of Leeds, have a great deal of work in hand just now. Among 
the work which they have either well advanced or at the point of 
completion are some important undertakings for English and Con- - 
tinental cities. A plant of 24 cells is being put in one house at 
Brussels; it ів of the Horsfall standard back-to-back top-feed type, 
similar to the very large destructor at Hamburg, but embodying 
important improvements in detail more recently introduced. This 
destructor is provided with water-tube boilers and one of the 
Horsfall Co.'s patent centrifugal dust-catchers. It is equipped with 
electric plant, including cranes for handling the refuse, motor fans 
for providing forced draught, and clinker-crushing and sorting 
machinery. The whole of this plant will be driven by the heat 
developed from the refuse alone, the guaranteed capacity of the 
plant being 180 tons per day. The City of Sheffield (which has 
already in operation a plant of another make) is putting in a 12-cell 
Horsfall destructor, and only the chimney requires to be finished 
before the plant can be put in operation. This destructor will burn 
120 tone of refuse per day, and will generate steam for clinker 
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utilisation and other machinery which is being put down on the site. 
At Leamington a six-cell plant has been put down at the sewage 
pumping station. A four-cell plant of the same type is just com- 
pleted for Grimsby. It is provided with a water-tube boiler, a 
Horsfall dust-catcher, and clinker-crusbing machinery of the Cox 
and McTaggart’s patent type, constructed by the Horsfall Co. The 
heat from this destructor will be utilised for electric lighting, the 
works being set down next to the electric light station. At West 
Hartlepool about two years ago the Horsfall Co. completed a six- 
cell plant for the Corporation, and the resulte proving highly satis- 
factory, it was decided to proceed with the duplication of the 
plant. Although competitive tenders were invited, the order for 
the extension was given to the makers of the original plant, the 
Horsfall Co., and the extension is now practically complete. These 
cells are of the back-to-back, top-fed type, with the company's most 
recent improvements, one of the most important being that air 
hoods for ventilating purposes are placed over the clinker doors, 
and these communicate with the forced draught apparatus, any 
smoke or fumes given off in clinkering being thus removed at once. 
The boiler attached to this new plant is of the Babcock and 
Wilcox marine type, specially modified for the purpose, and is 
expected to give even better results than those obtained with 
the original celle, with the ordinary type of water-tube 
boiler. The steam from tbis destructor is aleo utilised for 
electric lighting, being conveyed by a large steam main to the 
adjoining electric light works, and there connected to an inde- 
pendent generating set, so that the results obtained from the refuse 
will be readily and correctly ascertained. At Bradford the company 
are erecting at Sunbridge Road a 12-cell destructor on the site 
formerly occupied by an old plant of another make. The new 
plant is of the top-fed type, with latest improvements, and is 
provided with two Babcock & Wilcox marine boilers, the steam from 
which will be utilised in an electric power station which is being 
pot down on the same site, and which will serve as a branch station 
for tramway driving purposes. The details of this combination have 
been worked out by joint discussions between the sanitary and 
electrical departments of the Corporation and the contractors for 
the plant, so that the results are likely to be satisfactory. This ів 
the third destructor erected for the Bradford Cerporation by the 
Horsfall Co. The company is also engaged upon the duplication 
of a two-cell destructor erected by it some years ago at Norwich. 
Two more ceils and an additional Babcock & Wilcox boiler are being 
installed ; the inclined roadway commonly used is here dispensed 
with, and the refuse is brought to the top of the furnace by means 
of an overhead crane on similar lines to the arrangements 
adopted at Hamburg and at Brussels. The other work now 
occupying the attention of the Horsfall Co, includes а plant 
of six large cella on very similar lines to the successful 
new design introduced by them for the City of Westminster. 
At Zürich the firm are just commencing the erection on site of 
a 12-cell plant, similar in all respects to that at Brussels, the 
charging being done by electric cranes in the same way as men- 


tioned for that place. The plant at Zürich, although the first large 


fixed plant, is not quite the first destructor in Switzerland, one of 
the Horsfall Co.’s patent “portable” destructors having been at 
work for two or three months at Neuchatel, where it is giving 
complete satisfaction, and burning daily 20 per cent. in excess 
of its guaranteed duty. At Taunton a 4-cell plant, of which 
two cells are at present in use, has been recently completed, and is 
now іо full operation. The plant is of the back-fed” type, and 
is utilised for sewage pumping. In addition to the above work, the 
company have orders in hand for about 24 cells for various muni- 
cipalities. 


Switzerland.—La Compagnie de l'Industrie Electrique 
et Mecanique, of Geneva, has recently supplied to tbe University of 
Torusk, Siberia, an interesting laboratory set, giving, as desired, 
single, double, or three-phase current, at different frequencies, by 
means of simple terminals. The motor, which is excited in 
shunt, is one of the continuous-current type, consuming 
35 amperes at 110 volts, at a speed of 1,800 revolutions 
per minute. This is directly coupled to a 30—40-ampere 
alternator at 110 volts, and running at 1,800 revolutions 
pee minute. The frequency is 50 periods per second at 
a speed of 500 revolutions, and 300 periods at 3,000 revo- 
lutions. The latter speed may be attained by means of a field 
rheostat in the exciting circuit of the motor. A somewhat similar 
set has also been supplied to the Laboratoire du Technicum, 
Geneva. In this the motor is of the asynchronous type, and will 
take its current from the 500-volt alternating supply mains of the 
town of Geneva. It can consume 2 x 7 amperes at 500 volts at a 
speed of 1,350 revolutions ; the frequency is 47. The motor is 
directly coupled to a compound two-pole dynamo capable of 
developing 4 to 5 нр. at 65 volts; epeed, 1,350 revolutions. 
The dynamo is fitted with an alternating collector, with three 
rings, each connected with one-third of the winding, for three- 
phase currents, : 


Trade Announcements.—Meesrs. Alfred Herbert, Ltd., 
of Coventry, are opening showrooms and offices at 257, West 
Campbell Street, Glasgow, where they will carry a representative 
stock of machines. 

Mr. Edward Rayner has commenced business as an electrical 
engineer at Morley Lane, Milnsbridge, near Huddersfield. 

Mr. John W. Black, lately Scottish manager for Messrs. Drake 
and Gorham, Ltd., has joined the firm of Osborne & Hunter, elec- 
trical contractors and engineers, of Glasgow, who are opening new 
Gflices at 1084, West Regent Street, Glasgow. There will be no 
alteration in the title of the firm. 


Owing to increased business in the Manchester district, the 
Electrical Co., Ltd., has taken larger premises at 33, Blackfriars 
Street, Manchester, where large showrooms have been fitted out. 

Messrs. McAulay, Clark & McLaren, of 34, Ann Street, Glasgow, 
are removing at Whiteuntide to 10, Dixon Street, Glasgow. 

The Armorduct Improved Electric Conduit Co., which has its 
London offices and stores at 6, Ludgate Broadway, E.C., is repre- 
sented in Manchester by Messrs. Moon & Co., 5, Cromford Court, 
Market Street, for Lancs., Cheshire and North Wales; in Leeds by 
the Electric and General Stores Co., 6, Whitehorse Street, Boar Lane, 


for Yorkshire : and in Scotland by Messrs. J. & A. Anderson, 62, 


Robertson Street, Glasgow. 

Mr. W. Clark Fisher has started business on his own account as 
mechanical and electrical engineer at 123, Gordon Road, Ealing, 
W., and will supply instruments of precision in the shape of 
в.апдата resistances, &c., and more particularly in the improved 
form of potentiometer, with which instrument his name has been 
associated for some years. 


Catalogues and Lists.—Messrs, MON TE CALLOW AND 
Co, of Ludgate Broadway, E.C., have sent us a copy of a new sec- 
tion for addition to the already filed price lists of Perfecta 
resistance apparatus. The new list describes their tram type con- 
trollera for starting, reversing or driving, and for direct and poly- 
phase currents. 

A handy little desk blotter is being sent out by the Ввттізн 
THomson-Hovsron Co, of Rugby. The outer cover is а good 
representation of a football, with the letters B. T. H,“ printed 
boldly upon it. 

An interesting and attractive brochure has been prepared by MEssns. 
BEBRGTHEIL & Youna on the subject of organ-blowing by mechanical 
means. After dismissing steam, gas and hydraulic power, the 
writer shows how admirably electricity is suited for such work as 
bellows-blowing. A few neat and appropriate pictures are in- 
cluded. A list of churches and public buildings where Mesers. 
Bergtheil & Young have introduced electrically-equipped organs is 
given, and a form showing the kind of information required for 
tendering purposes. 

From Messrs. CONNOLLY Bros., Ltp., of Blackley, Manchester, 
there has come to hand a list relating to their Blackley tape for 
electrical work, the sale of which has increased very considerably 
during the last twelve months. A description of what this tape is, 
also its uses and qualities, is followed by an account of the new 
“ Bias соё” tape which the firm are now introducing in all qualities. 
Tape cut on the “ bias” is recommended for use whenever strength 
or neatness in appearance is desired. Bias” treatment is claimed 
to increase the strength of the tape several times over, and to 
prevent loose threads and ragged edges, which are sometimes 
objectionable in the straight cut. 

From the ELECTRICAL Co, LTD., of Charing Cross Road, we have 
received a copy of their No. 1B price list of electrical crane equip- 
ments. It is an 80°рр. book with thumb index along the top edge 
to the different sections, which deal respectively with motors, 
flexible couplings, crane controllers, accessories and motor boards, 
diagrams of connections and general arrangement; also & model 
form of tender and tabulated list of prices. All parts of equipment 
for single motor and multi-motor cranes, for three-phase and con- 
tinuous current work, are described. 

The Охон ErxrcrniO Co., LTD., has issued a pocket price-card of 
Union V-type electric motors, giving outputs, speeds and prices for 
small sizes from 4 to 224-в.н.р. Union arc lamps аге also priced on 
the card. | | 

A leaflet rnceived from the Ввооснтом CoPPkR Co, Lrp., of 
Manchester, details their patent forged copper cable sockets, or 
palm thimbles for electrical connections. It is claimed that a good 
surface contact may be obtained with these sockets, with & mini- 
mum resistance, and no heating. A further advantage is that they 
are entirely of copper, and are forged, not cast. 

An excellent little 32 pp. pamphlet, relating to motor launches, 
has been issued by Messrs. LISTER & Sons, of Harrow Road, W. 
The firm's petrol motors, motor boats and launches, are explained as 
to construction and equipment, and a number of neat pictures appear. 
Messrs. Lister have an arrangement under which launches may be 
paid for by instalmenta. 

Messrs. W. M. STILL & Co., of 20—24, Charles Street, Hatton 
Garden, E.C., bave issued a supplementary list of their metal 
stampings and workings. Reflectors, arc lamp casings, ornamental 
parts for electric light fittings, &c , are shown in many designs. 

The GENERAL ELECTRIC Co., Lro., have placed in our hands one 
of their new circulars (No. 1,026) of accessories and glass for 
electric light fittings. This accessorial and glass section has been 
separated from the main fittings catalcgue for the sake of con- 
venience to the retailer. Scme new patterns have been introduced, 
and reductions of prices made. One of the new features is the 
patent ball body (No. 905), which forms а very simple method of 
locking, and, it is claimed, entirely prevents the twisting of the 
wires. The G.E. Co. May “ Progress" sheet announces reductions 
in the prices of high-voltage switches, cut-outs and ceiling roses. 

A small booklet has been received from MESSBS. S. Dixon & Son, 
Lrp., of Boar Lane, Leeds, in which is given a full account, with 
pictures, of Stewart, Turner & Dixon's patent automatic tramway 
point controller. The apparatus has been in everyday work for the 
past four months. Messrs, Dixon hold the manufacturing rights 
for Great Britain. 

A well-illustrated catalogue of Vulcan measuring instrumenta has 
been issued by Messrs. GEIPEL & Lanes. Switchboard instru- 
ments, moving coil ammeters and voltmeters, hot-wire ditto, 
circular type recording instruments, various portable designs of 
instruments, testing equipments, &c., are described. Diagrams of 
connections are given, also detailed particulars as to construction, 
prices, &c. 
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ELECTRIC LIGHT AND POWER NOTES. 


Arbroath,—The T.C. has agreed that offers be invited 
from each of the companies who have been in negotiation with the 
Council, the offers to be, first, on the footing that the company 
which may be selected shallintroduoe the installation and work 
it themselves; and, second, that the company which may be 
selected shall provide the necessary works, and allow the Cor- 
poration to manage the installation. The Town Clerk was 
instructed to make a further application to the Board of Trade 
for an extension of the prov. order, in view of the fact that the 
Council hopes to be in a position very soon to arrive at a definite 
decision on the whole question. 


Ashton.—The annual report of the Electricity Committee 
shows that the unite sold for the year ending March 25th last 
were 1,151,466, being an increase of 174,402 over the previous year. 
The cost of coal per unit was $d. last year, against 1:07d. in 1901-2. 


Bolton.—The accounts of the electricity department 
show a successful year’s working, which will enable reductions in 
price to be made, and the sum of £4,500 to ba allocated in relief 
of rates, £9,222 to be devoted to depreciation, £5,686 in payment 
of interest, £975 to reserve, and £1,324 carried forward. The 
expenditure amounted to £12,884 (including £10,210 for generation 
of electricity, and £1,325 for management expenses), and the income 
£33,691 (including £15,670 for the sale of electricity for private 
lighting purposes, and £14,281 for energy supplied for the tram- 
way. The capital expenditure now amounts to £207,481. The cost 
of generating electric energy per В.Т. unit is set down as follows: 
Works cost, ‘662d. ; total cost, ‘8134. ; and inclusive cost (including 
interest, depreciation and sinking fund), 1°754d. The Committee 
has decided that the price charged for the supply of electricity to 
consumers taking current on a fiat rate basis be reduced to 4d. per 
B.T. unit, with 10 per cent. discount, and to the tramways depart- 
ment to 14d. per В.Т. unit. 


Brighouse.—The past year's working of the Corporation 
electricity department shows a loss of £449. This is accounted for 
by the obsolete nature of the plant. 


Brighton.—The B. of T. has consented to the application 
of the T.C. to change the pressure of electricity supply in certain 
portions of the town from 230 to 460 volts. 


Bromley (Kent).—The R.D.C. has signed an agree- 
ment with the Kent Electric Power Syndicate, Ltd., for electric 
lighting in the district. 


Burton-on-Trent.—At a meeting of the T.C. on 
Monday, it was reported that the electric lighting works showed 
decreased profits to the extent of £382. It was also stated that the 
generating plant for the tramways, now in course of construction, 

been completed, and was ready for immediate use. The tram- 
ways would probably be in working order before September. 

Members of the Midland Mining Officiale! Association, to the 
number of 100, paid a visit to Messrs. Nadin's Stanton colliery, near 
Burton-on-Trent, on Saturday afternoon, for an inspection of the 
electric coal cutter lately installed there. The power is conveyed 
down the shaft and along the roadways by means of some four 
miles of cable. Working at the coal face are three out of five elec- 
tric cutting machines. e cutter when holing 4 ft. 6 in. back, 
wili cut on an average 20 yards an hour. Three skilled men are 
necessary to manipulate the machine, which displaces 40 colliers. 


Cardiff.—The Board of Management of the Infirmary has 
accepted the offer of the Corporation to supply electricity for 
lighting the institution at 2id. per unit, instead of laying down its 
own generating plant. 


Christchurch.—The T.C. on May 14th accepted the 
tender of the local Electric Light Co. for lighting the borough for 
a period of five years. The amount of the tender was £289 per 
year, and this includes 64 Nernst lamps of 84-c.P., and 40 of 40-с. 


Clydebank, N.B.—The Town Council yesterday remitted 
the report of the consulting engineers, Messrs. Kincaid, Waller, 
Manville & Dawson, back to them so that they would include the 
lighting of Dalmuir in their proposed combin ad dust destructor and 
electricity works. 

The Clyde Valley Electric Power Oo. has asked to be heard by 
the Council regarding the supply of energy in vlace of the fore- 
going scheme, and the Council has agreed to this. As the above 
provisional order expires in about three months, the Council has 
now not much time to make up ita mind on the subject. 


Cork.— The Electric Lighting Co. has offered to replace 
each of the incandescent lamps at present installed by а 40-с.р. 
Nernst lamp for the sum of £3 15s. per lamp for one year; or a 
90-c.p. lamp at £5 7s. 6d. per lamp for one year. It is proposed 
to continue the arrangement for one year, and if at theend of that 
period 16 is found that the cost of maintenance exceeds the pre- 
sent computation, they suggest either baing paid the increased 
cost for the remaining period of two years, or to revert to the terms 
of the present contract until the expiration of the contract. The 
Committee decided unanimously to accept the offer for three 
years, and to ask the Electric Lighting Со. to reduce the price of arc 


lighting. 
Devonport.—The Corporation Electricity Committee has 


reported favourably on the possibility of supplying electricity in 
bulk to the Antony Parish Council for lighting purposes. á 


Edmonton.—The District Council has received reports 
from Mr. R. Hammond and Mr. W. O. C. Hawtayne with respect 
to the carrying out of the provisional order obtained by the Council 
last year. Mr. Hammond says that the undertaking would not be 


dependent upon electric lighting only, as the neighbourhood is an 


ideal scope of action for a first-class motive-power business. He 
refers to the large factories already established in the district, the 
bulk of which may be relied upon as users of electrical energy. The 
extent of the area for which the supply is to be given permits of the 
use of the low tension direct current system. Mr. Hammond 
recommends that at the outset cables should be laid in certain 
streets, which would give a total of 6,020 yds. of distributing mains. 
This would probably ensure consumers whose total demand would 
be equivalent to 15,000 8-0 P. lamps. He estimates the maximum 
load at 300 Kw., including 15 xw. for public lighting and 55 Kw. as 
motor load. He suggests that the plant at the start should consist 
of two dynamos of 150 Kw. capacity each, and a battery of accumu- 
lators capable of providing for another 150 xw. The capital 
expenditure on tbe complete scheme is put at £44,000. At the 
end of three years he estimates the reveuue at £6,550, basing it at 
the rate of 388,000 units at an average of 398d. per unit. 
Deducting £8,640 as cost of generation and distribution, and £2,749 
as interest and sinking fund charges, a small margin of £161 is left. 
Mr. Hammond also reporta upon the question of purchasing elec- 
tricity in bulk. 

Mr. Hawtayne, in his report, refers to the working class character 
of the district, and says that if arrangements can be made with one 
of the several companies who undertake the wiring of premises on 
the easy payment system and if slot meters were adopted, he has 
very little doubt that within & few years 17,000 to 20,000 lamps of 
8 c.r. or their equivalent will be connected to the mains He 
recommends the adoption of the three-phase alternating current 
system, and estimates the capital expenditure, if the Council pro- 
vide their own power station, at £33,000, provision being made for 
generating plaut of an aggregate of 375 kw. The probable income 
is placed at £5,221 18s. 6d., which represents the sale for private 
lighting of 72,000 units at 7d. and 108,000 units at 3d., and for 
electrical power of 189,000 units at 21d. The annual expenditure 
is estimated at £3,085, which, after allowing £1,897 10s. for interest 
and sinking fuud, leaves a balance of £239 8s. 6d. If the Council 
elects to take the supply in bulk from outeide sources, Mr. Hawtayne 
estimates the capital expenditure at £19,520. Nothing is included 
in either scheme for public street lighting. A large profit, the 
report adds, must not be expected. 


Exeter. — The Cathedral authorities have accepted 
the offer of a free installation of electric light made by Mr. 
H. A. Willey, & leading manufacturer in the city. Incandescent 
lamps are arranged round the capitals of the main columns carrying 
the roof. Much damage has been done to the stonework of the 
arches by the naked gas burners hitherto used. 


Galashiels.—Messrs. Handcock & Dykes have been 
retained by the Corporation as advisers in all electric light and 
power matters. 


` Glasgow.—The E. L. Committee has decided to reduce 
the price of energy for power purposes to 1d. per B.T.U. 


Gravesend.— The Т.С. has decided not to enter into 
negotiations with the Kent Electrical Power Syndicate for the sale 
of the electricity undertaking. The price of electricity on the flat 
rate has been reduced from 6d. to 5d. per unit, and the maximum 
demand rate to 7d. and 2d. 


Hampton.—The U.D.C. has transferred its electric 
lighting Order to the Teddington and Twickenham Electricity Co., 
the latter paying the cost of obtaining the Order, viz., £316 8a. 5d. 


Harrogate.—Much dissatisfaction exists amongst electric 
light consumers relative to the largely increased accounts for 
energy. The increase in some cases is as much as 50 per cent, and 
the Corporation E.L. Committee has been asked to thoroughly 
investigate the accuracy of the meters, and, if necessary, to call in 
expert advice. 


Heywood.—At the monthly meeting of the T.C. last 
week, the Electricity and Tramways Committee reported a loss, on 
the year just ended, of nearly £1,200. This amount included a sum 
of £850 placed to depreciation and sinking fund accounte. 


II ford.—The annual report of the electrical engineer 
shows that the capacity of the plant in 1902 was 500 Kw., whereas 
it is now 1,600 кж. ; the number of private consumers has increased 
from 424 to 1,070; equivalent 8-cP. lamps connected (private), 
16,919 to 36,230; number of public arc lamps, 34 to 44; number of 
public incandescent, 513 to 807; equivalent number 8-c.P. lamps 
connected (public), 2,200 to 3,220; total number 8-0.P. lamps con- 
nected, 19,119 to 32,450; horse-power of motors, 16:5 to 137 ; total 
units generated, 477,750 to 913,643 ; units sold (lighting) 403,144 
to 749,575 ; units sold (traction) O to 22,618; maximum load (light- 
ing) 345 kw. to 605 kw. ; maximum load (traction), O xw. to 200 KW; 
maximum load total, 345 kw. to 805 Kw. 


Kingston-on-Thames.— The annual report on the Cor- 
poration electricity undertaking shows that the gross profit amounts 
to £3,410 16s. 8d., an increase of £1,868 3s. on the previous year. 
The debit balance is £936 10s. 4d., against £2,194 18s. 4d. last year. 


London.—SovtHwark.—The General Purposes Com- 
mittee reported that a building line had been agreed to in respect 
to the proposed acquisition by the postal authorities of Old Barge 
House Wharf and other property in Upper Ground Street, for the 
purpose of an electrical generating station in connection with the 
Government telegraph and telephone works. 
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A special committee appointed to inquire into the administration 
and accounts with a view to putting them on a more satisfactory 
basis reporte that the cost per unit for the financial year 1902—3, 
was 2:474d. per unit, made up as follows:—Coal, 1:038d.; oil, 
waste, Ko., 1 20d.; wages, '454d. ; repairs and maintenance, ‘390d. ; 
works cost, 2:002d.; rents and taxes, 185d.: management, 287d. 
The average cost at 20 London stations was 2:68d. per unit, made 
up as follows :—Coal, 1:036d.; oil, waste, &c., 115d.; wages, 29d.; 
repairs and maintenance, '35d. ; works cost, ‘1°78d.; rents and taxes, 
“2584.; management, 59d. There had been a steady growth of the 
undertaking. In September, 1900, there were 15,290 8-c.p. lamps 
connected; from September, 1900 to 1921, there was an increase of 
5,502 8-c.p. lamps; and from 1901 to 1902 the increase was 5,774 
8-c.». lamps. The increased demand from September last to the 
29th prox., was 2,444 8-o.P.lampe. The gross profit for the year 
1902—3 had been £3,609, as against £1,620 for 1901—2. This 
fairly substantial progress gave ground for hope that in the very 
near future the undertaking would become self-supporting. 

Saepnny.—The B.C. on Wednesday decided to light Three Colt 
Street with electricity at an estimated cost of—for mains, £780; 
for arc lamps, £525. The engineer was instructed to put down the 
concrete foundations for the new dynamo at an estimated cost of 
£120. Switchboard instruments, connecting cables, and spare parte 
for the new dynamo were ordered from Messrs. Dick, Kerr & Co., 
Ltd., at a cost of £250. 

GREENWICH.—The General Purposes Committee reports that as a 
result of negotiations it had been arranged to withdraw the peti- 
tion against the Blackheath and Greenwich District Electric Light 
Co.’s Bill. Clauses would be introduced which would leave the 
borough in as favourable a position as before, and would reserve to 
the local authority its right to purchase unaltered. 

CaMBERWELL.—The B. of T. has decided not to sanction the 
application of the London Electric Supply Corporation, Ltd., for 
an extension of its present area. "The application was supported by 
the B.C., and opposed by the Brush Co. The Council considered 
the matter, and approved of & question being addressed in the 
House of Commons to the President of the Board of Trade, asking 
him to state the reason for the decision arrived at. 

HACKNZY.—The National Electric Wiring Co. has given the B.C. 
six months' notice to determine its agreement with the Council. 

L.C.C.—The Finance Committee has had under consideration the 
request of the Hampstead Borough Council that in future all its 
electric lighting loans (excluding those for meters) should be 
sanctioned for & period not exceeding 25 years, and that the period 
of all outstanding loans should be reduoed from 42 years to one 
equivalent to 25 years from the date of original borrowing in each 
case, on the understanding that no condition as to renewals fund 
would be required. It was decided to grant the request of the 
Borough Council, subject to the Treasury approving the withdrawal 
of the conditions as to renewals. 

B&RMONDSEY.—The Borough Council has considered the adjourned 
report recommending extensions to the amount of £51,552. The 
Finance Committee adversely criticised the proposal. It was ex- 
plained that one customer had entered into a contract to take 
energy to the amount of £937 10s. per annum on the extensions 
being made, and including public lighting, they expected a clear 
net profit now of £620 a year in Rotherhithe, the district it was 

roposed to serve. The present plant had a capacity of 12,500 
amps. 26,128 lamps in all had been applied for. After a dis- 
cussion extending over three hours, the Oouncil by 38 votes to 12 
paseed the plans for the extensions, and referred them to the Elec- 
tricity Committee to obtain the necessary specifications, &c., and to 
advertise for tenders. It was further resolved that the portions of 
the mains included in the extensions between West Lane and Upper 
Ordnance Wharf, be proceeded with at an estimated cost of £1,550. 


Pollokshaws.— The T.C. has abandoned the proposed 
electric lighting scheme, the Electricity Committee having 
reported adversely on the question of cost as compared with gas. 


Pontypridd. — The L.G.B. has forwarded to the 
U.D.C. sanction to borrow £55,000 for electric lighting purposes 
and for the erection of a generating station. 


Salford. — The completion of the Frederick Street 
Electricity Works, Salford, was celebrated on Thursday last, when 
the new engines were started in the presence of a large gathering of 
members and officials of the Salford Corporation, including the 
Mayor of the borough (Alderman Stephens) and invited guests. 
Councillors and guests proceeded to the Frederick Street works in 

ial cars. The electricity scheme has been some eight years in 
operation. Under the Provisional Order of 1890 the first supply 
station provided single-phase alternating current at 3,000 volte. 
Transformers were necessary to reduse this voltage to a pressure of 
100 on the premises of every consumer. Gradually the system gave 
place to the existing low pressure direct current supply. First, there 
was a low pressure distributing network, for the most part at 
200 volte, supplied from street transformers, and afterwards a direct 
current system was provided at 220 and 440 volts in the more 
important districts, to keep pace with the growing demand for 
wer. No new plant was installed at the principal generating 
station, but three sub-stations were provided in Bury Btreet, Regent 
Road and Frederick Road. The total cost of the system, before 
1900, was £100,000. Each year’s accounts exhibited a deficit, with 
а prospect, however, of early recovery; but it was found necessary, 
in order to provide power for working the tramways, to re-organise 
the whole undertaking, and this led to the construction of the new 
works, just completed, in Frederick Road. This was formerly 
known as the Strawberry Road station, and was fully described in 
our issue of June 27th, 1902. : 


After the ceremony at the new works, a luncheon was provided at 
the Salford Town Hall, when co tory speeches were made. 
The Mayor gave the toast of The Electricity Undertaking,” and 
the chairman of the Electricity Committee (Alderman Shaw) in 
responding said the Committee had made up its mind to have 
a station second to none in the kingdom, and intended to make 
electricity popular in the borough for all purposes. 

Councillor Hodgson (vice-chairman of the Committee), who also 
responded to the toast, gave some interesting fi relating to 
the progress of the undertaking. In 1902 the total numberof units 
required for all purposes in Salford did not exceed 1,272,758, whilst 
in 1903 the number kad risen to 4,763,623. The latter figures, 
however, represented only one-third of the total producing capacity 
of the new plant. | z 

Bir Richard Mottram, in pro “The Town and Trade of 
Balford," hailed with great sati ion the removal of the tramway 
deadlock between Manchester and Salford, adding that, though he 
was no advocate of the amalgamation of the city and borough, yet 
if the trouble had existed much longer it would have converted 
many of them to the amalgamation idea. TE 

Bir William Mather, M.P. (Messrs. Mather & Platt, Ltd.), who 
was among the subsequent speakers, also referred to the amalgama- 
tion proposals, remarking that there was an absolute identity of 
interests between Manchester and Salford. The two communities 
were nominally separate, but it was impossible for the people them- 
selves to be kept apart. Combined, they numbered 760,000 souls— 
the greatest aggregate of individuals outside London. Touching on 
the municipal trading controversy, he expressed the view that it 
would be a great misfortune if municipalities were to go further 
than engaging in those enterprises which brought to every 
inhabitant some common advantage. He wished to see all profits 
from electricity and other undertakings impounded for the purpose 
of converting the low and desolate regions of the borough into 
habitable places where workpeople could live in comfort, near their 
employment, at reasonable rents. 

Other toasts included ''The Consulting Engineer,” which was 
responded to by Mr. Lacey, of Messrs. Lacey, Clirehugh & Billar, 
who planned, specified and designed the Frederick Road station, 
and under whose supervision the entire work has been carried out. 


Sculeoates.— The Board of Guardians has applied to the 
L.G.B. for & loan of £1,900, the sum needed to complete the electric 
light installation. 

Shrewsbury.— It was reported to the T.C. on May 14th, 


that during the past year a profit of £2,298 had been made on the 
electricity undertaking, against £1,668 in the previous year. 


South Shields.—The annual report of Mr. J. Н. 
Cawthra, the electrical engineer, whioh has just been issued, states 
that the capital expenditure at March 21st, 1903, was £145,815, 
having increased by £6,927 during the past 12 months. The number 
of lamps had risen from 41,680 to 47,674, an increase of 5,994, or 
14 per cent., while the consumers had increased from 778 to 906. 
The number of units sold during the past year was 1,148,965, 
being an increase of 163,319 unite, equivalent to 10 per cent. The 
total revenue amounted to £15,717, against £13,664 of the previous 
year, an increase of £2,053, which left a gross profit of £9,599, com- 
pared with £7,750, being an increase of 24 per cent. After meeting 
all charges, including sinking fund and interest, there was a net 
profit of £1,233, being an increase of £639. The average price to 
the consumer was 3`94., and for public street lighting 1 4d. per unit. 
The sum of £2,700 had been placed to the reserve fund. 


Southport.—The annual report of the electricity depart- 
ment shows that it will be possible to hand over £2,000 profits in 
relief of the rates, while the cost per B. of T. unit is lower than ever 
previously. 


Spain.—La Sociedad Electra Menera, which holds the 
concession for the utilisation of the water power of the River 
Cadagua, in the Mena Valley, proposes to generate and transmit . 
electrical energy to Bilbao, for industrial purposes. . 


Swinton and Pendlebury.—The U.D.C. has applied to 
the B. of T. for an extension of time in which to carry out the 
obligations under tbe prov. order for electric lighting. 


Taunton.—Owing to the satisfactory progress of the 
Corporation electricity undertaking the following reductions in 
charges have been made:—F'or incandescent public lighting, from 
£3 to £2; private lighting (not free wiring) from 3d. to 2d. per 
unit after the first hour; places of worship, from 5d. to 44d. per 
unit. 


Whitehaven.—The T.C. has offered to instal the 
electric light in the Workhouse, at a capital outlay of £1,200, to be 
borne by the Corporation, and to supply electricity at a fixed rate 
of 7d. per unit for 10 years, or 74d. for three years, This will not 
give any profit for the stated periods, but the extension of the 
mains would lead to private consumers being obtained. The 
Board of Guardians has appointed a Committee to consider the 
offer. 


Wolverhampton.—On May 14th а L. G. B. inquiry was 
held relative to the application of the T.C. fora loan of £15,000 for 
electric lighting purposes, and there was no opposition. The loan 
was in respect of £4,165, the amount overspent on a previous loan, 
£2,000 for mains extensions, and £8,835 for future extensiones. 


Yarmouth.—The result of the year's working of the 
Corporation electricity works shows a net profit of £877 19s. 11d., 
£500 of which has been allocated to the relief of the rates, 
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ELECTRIC). TRACTION NOTES. 


Ashton-under-Lyne.—The Tramway Committee of the 
Ashton T.C. bas confirmed an arrangement for the through running 
of electric cars between Old Square, Ashton, and the Stalybridge 
Town Hall. Ап agreement has also been made with the Joint 
Electricity Board of Stalybridge, Mossley, Hyde and Dukinfield for 
running of through cars between Moseley and Ashton-under- 

yne. 


Batley.— The Corporation has leased the electric tram- 
-ways to the B. E. T. Co. for 28 years. The Council is to construct 
and electrically equip the lines, and the company will pay interest 
and sinking fund at a rate of £2,100 per annum, and take from the 
Corporation annually 400,000 units at 14d. per unit. The company 
will also pay £1,150 in respect of the costs incurred by the Council 
in obtaining the order. 


Bradford.—The Tramways Committee has received 
sanction for an increase of speeds from 4 miles to 6, from 6 miles 
to 9, from 9 miles to 12. Major Pringle, the Board of Trade In- 
spector, has reported on the Bradford Tramways as follows:— 
"Five years have clapeed aince the electric traction system was 
introduced in Bradford, and the Corporation have now a large 
staff of fully-experienced men to conduct the traffic. Almost from 
the outset, also, the working of the tramways has been conducted 
with comparative immunity from serious accidents, which goes to 
prove that the drivers bave shown an aptitude for careful driving. 
These are, therefore, in my opinion, sufficient grounds for an increase 
in the authorised maximum speed." 


Bulgaria.— La Compagnie des Tramways Electriques de 
Sofia reports a profit of 22,84 for the last financial year. 


Chesterfield.— The Т.О. has adjourned for a month 
the question of electrifying and extending tbe tramways. | 


Electric Carriages.— Said a leader writer in the Daily 
Telegraph of Monday last :—“ Whatever proposals may be embodied 
in tbe Bill which Mr. Walter Long has announced his intention of 
introducing shortly into the House of Commons for the further 
regulation of motor traffic, we hope it will be found that the 
President of the Local Government Board has carefully 
differentiated between two essentially distinct types of horseless 
vehicles. For many decades the law classed steam rollers and 
traction engines in the same category as horseless carriages; a man 
with а red flag had to precede either. We trust a similar blunder 
is not about to be repeated. There are motors and motors, and the 
point to which we would draw attention here is that the motor for 
town use—an electric brougham, for example—is something 
radically different from an automobile intended for long-distance 
work ог for speed. It is a difference in degree which amounts 
practically to & difference in kind. Many people are in favour of 
the proposal that vehicles which are capable of being driven at high 
speeds, ranging from 30 to 60 miles an bour, should bear marks of 
identification, which could be distinguished even when the carriages 
were in motion. But it is obvious that the very considera- 
tions which lend strength to this proposal in the case of high- 
speed and long-distance cars are quite inapplicable to the electric 
brougham. The latter can only run at a very moderate speed, and 

.it cannot travel any considerable distance without having to be 
recharged. It is simply and solely a town carriage, and its 
appearance in the streets of London deserves to be welcomed 
without reserve. It is noiseless and odourless, a perfect model of 
well-bred carriage decorum, far more under the control of the driver 
than is a vehicle drawn by а pair of spirited horses, and only 
taking half the space. These electric brougbams are helping 
materially to solve the problem of traffic in the Metropolis, and, as 
time goes by, they seem destined to displace the horse more and 
more for the use of the richer classes. But we can conceive no 
more effective way of checking their development than for Parlia- 
ment to order that the registered number of the owner of each 
carriage shall be exhibited in conspicuous size at tbe back. Such 
numbers would be most unsightly and out of place in the park or 
in tho streets, as well as being entirely unnecessary —as unnecessary, 
that is to say, as they are now in the care of private horsed car- 
riages. We cannot suppose, therefore, that any such absurd pro- 
posal will find a place in Mr. Walter Long's forthcoming Bill.“ 
. For once we find ourselves in complete accord with the 
utterances of the lay press. The day of the self-contained 
electrically-propelled carriage is coming, and coming to stay this 
time. Oaly last month a little carriage for two persons was fitted 
with 18 cells weighing 22 lbs. each, with a capacity of 100 ampere- 
hours. These were coupled up in two parallels, giving 18 volts at 
the terminals. One day a start was made at 10.20 a.m., and 
Reading, a distance of 40 miles, was reached at 2.30 p.m. The 
cells were there re-charged in 1} hours, and the return journey to 
London was made in exactly 4 hours, with a good voltage behind 
even then. With such results as these we may expect far greater 
things from electric vehicles than has hitherto been the case now 
that batteries are available which can be practically re-charged for 
a 40 or 50 miles trip while one is taking luncheon. 


Gosport.—The B.E.T. Co. has withdrawn its agreement 
to provide electric tramways for the town in favour of the Ports- 
mouth Street Tramways Co., and providing the latter fulfils the 
conditions arranged between the В E. T. Co. and the U. D.C., the 
Jatter body bas consented to the transfor of the tramway rights, 


Ilkeston.— The electric tramways, having been inspected 
by a Board of Trade official on Friday, were opened for traffic on 
Saturday. The idea of tramways was firat mooted in 1898, when a 
Nottingham firm sounded the local. authorities as to the provision 
of cable cars for the town. The Corporation decided to construct a 
tramway system of its own, and adopted the estimates for the 
entire scheme prepared by Mr. V. B. D. Cooper, A. M. I. C. E., of 
London. At first there was some idea of erecting a Corporation 
generating station, but as the Notts. and Derbyshire Power Co. 
came forward with a proposal to erect extensive works in the dis- 
trict for the generation and supply of current, this portion of the 
scheme was abandoned, and an agreement was entered into with 
the company. The contract for laying the permanent way, erecting 
the overhead equipment, and constructing the cars, was entrusted 
to Messrs. Dick, Kerr & Co. The line is three miles in length, 
single throughout, with “turnouts” for passing purposes, and the 
gauge is narrow. At present there are nine cars, but the sheds are 
capable of accommodating 15. There are along the route some 
exceptionally steep gradiente. Mr. O. A. Pilcher, late of Black- 
burn, is the general manager of the tramways. 


London.—The Middlesex County Council has decided on 


the recommendation of; its Light Railways and Tramways Com- 
mittee to enter into a supplemental agreement with the Metropolitan 
Electric Tramways, Ltd., providing, inter alia:—That the Metro- 
politan Electric Tramways, Ltd., shall take their power from the 
North Metropolitan Power Co. for working the light railways pro- 
posed to be included in the lease from the County Council to the 
company. That the rate to be paid by the company to the North 
Metropolitan Power Co. for the supply of power shall be at a flat 
rate on the following scale, viz.:—1°4d. for the first five million 
units, with a reduction of ‘04d. per unit for each additional million 
units (i c., six millions at 1:36d., seven millions at 1:32d., &c.), witb 
& minimum price for the total energy delivered, of 1d. per unit. 
That at the end of the term the County Council is to bein a position 
at least as favourable as under the existing agreement, and that 
the County Council be placed in such a position that it can 
exercise the option of either continuing the arrangement with 
the company, or pat up stations of its own. That the County 
Council shall have power to purchase at once five acres of the North 
Metropolitan Power Co.'s land at Brimsdown, 23 acres of which is to 
front the river, and that the five acresso purchased shal] be leased to 
the company at a rent equal to 4 per cent. on the purchase money 
paid by the County Council. That all land for sub-stations and car- 
sheds necessary for the purposes of the County Council's light rail- 
ways be purchased by the Council and leased to the company. 

PoPLAB.—The General Purposes Committee of the B.C. has this 
week considered the proposed electrification of the tramway from 
Aldgate to Bow aud Aldgate to Poplar by the L.C.C. The latter 
body favours the overhead system of traction, and points out great 
difficulties in the way of a conduit being laid. After a long dis- 
cussion the Committce resolved in favour of recommending to 
the LC.C. that consideration should be given to the Dolter or some 
other system of surface contact. It was stated that the Dolter 
Electric Traction, Ltd., would equip one of the lines and accept no 
payment for the work until the expiration of two years and the 
installation had proved to be in every way satisfactory. 'The com- 
pany would, if desired, maintain the line at a moderate cbarge, and 
in the event of the system proving unsatisfactory, would remove it, 
and replace it with the overhead system. 

Іѕглмстом.--А deputation from the B.C. is to confer with the 
Highways Committee of the L.C.C. with respect to a request from 
the latter body that the local nuthority consent to the use of the 
overhead trolley system for the parts of the borough north of 
King's Cross and the Augel, but exclusive of the Pentonville Road. 
The Borough Council think the overhead trolley system undesirable, 
but at the same time do not wish to do anything to prevent North 
London from obtaining the same tramway facilities as the districts 
south of the Thames are enjoying. 


Macclesfield.—O wing to the attitude of the local 
authorities in the district, the scheme for linking Macclesfield with 
Hazel Grove and Manchester by means of electric tramways bas 
been abandoned. The scheme was promoted by a syndicate. 


Lytham and Black pool.—The tramway line to connect 
these two Lancashire watering-places is expected to be ready for 
openiug by Whitsuntide. Plant is being installed at the St. Anne’s 
Electricity Works for the supply of current on that portion of the 
track which is within the districts of St. Anne's and Lytham. The 
feeder cable is being laid down to the new distributing station 
just completed in St. Thomas's Road, St. Anne's; the trolley wires 
are fixed; and on Thursday last week the first six cars were run 
experimentally. 


Middlesbrough.—The Corporation and the U.D.C.'s at 
Ormesby and Normanby have decided to suspend the negotiations 
with the Imperial Tramways Co., Ltd., and to engage an expert to 
prepare a scheme of clectric tramways between Middlesbrough and 
Eston. 


Nottingham.—In the municipal budget submitted to 
the City Council last Monday, the Finance Committee estimated 
the receipt of tke following sums out of the profits of tae several 
trading concerns ramed :— Electric tramways department, £15,000 ; 
electricity department, £6,000 ; and gas department, £24,000. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee held on the 13th inst., it was reported that there was a 
net balance of £18,499 on the first 15 months’ working, and out of 
this it was agreed to pay the sum of £1,985 for interest and 
redemption during the first 34 months’ working. The Committee 
had already paid to the Finance Committee £3,679 for the money 
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borrowed with which to pay interest and redemption during the 
15 months, and had also made a contribution to the City Fund, 
which had paid interest and redemption during construction, to the 
amount of £2,059. After consideration, it was decided to hand 
over to the Finance Committee £10,000, which will be used in the 
reduction of the rates, and £766 will be carried forward as a 
reserve. 

The annual report of the manager of the Newcastle Corporation 
tramways (Mr. le Rossignol) has been issued, and from that it 
appears that the total revenue from all sources for the year ending 
March 25th, 1903, was £153,822, and the total working expenses to 
£89,310, leaving a gross surplus of £64,512. 


Sale.—It is understood to be a part of the terms 
arranged between the Corporation of Manchester and Sale Urban 
District Council that the former shall, at the end of 10 years, if 
desired, supply electrics] energy to Sale on similar terms to those 
now existing between Sale and the Trafford Power and Light Co., 
Ltd. The lease of the tramways to Manchester is to extend over 
35 years, and at the end of that period the lines and equipment 
will become the exclusive property of Sale. - The terms correspond 
with those arranged between the District Council and the B.E.T. 
Co. (now withdrawn), except that Sale will not have an electric 
generating station within its area. For the use of its iramways 
Sale will receive from Manchester a yearly payment on the basis of 
£25 per mile of single track in the Sale district. For the last 10 
years of the 35 years' leate the terms are to be re-arranged so as to 
bear some relation to the tramway earnings. 


Southport.—The Tramways Committee has decided to 
fall in with an idea contained in a communication from the Glas- 
gow Corporation for preparing a uniform system of-accounts. The 
idea is to have a general form of tramway accounts, so that the 
finances, &c, of each Corporation can be compared with others. 
When the system is in general operation it will be of great value to 
tramway experts in enabling them to find out the weak spots of any 
undertaking. 


Sunderland.—At the meeting of the T.C. on the 13th 
inst., the Tramways Committee recommended that offices with 
shops, recreation room for the employés, &c., be erected at the 
Wheat Sheaf ; that a motor-driven planing machine be obtained for 
the Hylton Road depót at an estimate cost of £147; that six 
Thermit welds be made on the tramway lines between Harbour 
View and Roker Terrace, at an estimated cost of £30. Mr. 
Summerbell, in moving the adoption of the report, said the estimate 
for ths erection of the new offices showed a cost of £5,000. The 
offices were very necessary, and the position was the best. Оо]. 
Challoner, chairman of the Finance Committee, said they were 
already committed to an expenditure, which was £5,000 above 
what was sanctioned by their Act. The Tramways Committee were 
authorised to spend £300,000, and they were already committed to 
£305,000, including the routes they were agreed upon opening. 
Mr. Hudson said on their actual expenditure they were 
£38,000 within their limit. The Chairman of the Tram- 
ways Committee said the actual expenditure bad been 
£261,236, and if the cost of the Lawrence Street route 
were added, £14,000, the total would only be £280,236; the latter 
sum including £5,000 for the offices. The town clerk said tbat as 
their borrowing powers were earmarked, he thought it might be 
well if their financial position were reviewed before going further. 
The matter was therefore adjourned for a month. 

The new car-sbeds have just been finished. They stand on a site 
at the corner of Silksworth Row and Farringdon Row, the total 
area of which is about 6,432 eq. yde. А space 11 ft. wide ia reserved 
for a wagon-way along the west side on which an electric railway is 
laid down for conveying coals to the Hylton Road power station, 
which latter is on the adjoining site tothe north. The general 
arrangements of the buildings on the site are :—Car-shed and fitting 
shop along the length of the west boundary, office block at the south- 
east corner; sand-heating stores, stable, &c., at the rear of the 
latter; painting, repairing, and smiths’ shops along the north-east- 
portion and parallel with the car-shede, with basement stores under 
the latter. The car-shed is 346 ft. long by 62 ft. 6 in. wide, and is 
21 ft. high to the trolley wires and eaves. There are five running 
tracks with crossings, &c., and five entrance doors. The work was 
carried out under the supervision of Mr. F. E. Coates, architect, 
whose plan was selected in open competition. 


Walsall and Bilston.—On Saturday the B. E. T. Co. 
commenced to run through cars from Walsall to Bilston at the low 
fare of 34d. Bilston people can now, therefore, make the journey to 
Walsall for almost the same money as to Wolverbampton. Tater- 
te den with other districts is also being extended by the 

.E.T. Co. 


Wigan.—The annual report on the working of the 
Corporation electric tramways shows that, after making provision 
for interest and sinking fund charges, there is a profit of £2,942. 


yarmouth.—The annual героі on the working of the 
municipal electric trams shows a net profit of £533. 


TELEGRAPH AND TELEPHONE NOTES. 


Swansea Telephones.—It is expected thst the first 
е will be connected t» the municipal telephone system by 
une. 


Telegraph Imports.—The imports of foreign tele- 
graph cables and apparatus connected therewith during April 
last were the smallest so far recorded this year, amounting to only 
£2,643, as contrasted with £5,960 in March last. For the four 
months ending with April the value of such imports has amounted 
to £25,639. 


The Pacific Cable.—It is stated that the Secretary of 
State for Canada has suggested to the New Zealand Government 
that there should be free Press messages by cable between England, 


Canada, and the Colonies. Mr. Seddon says his Government ів 


prepared to consider the matter provided the other colonies co- 
operate. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, RSPAIRED, 

Latakia-Cyprus ee os ee ee ев ee June 20, 1899 ee ee 
Trinidad-Demerara No. 1 ee ee ee ee Aug. 97, 1900 .. ee 
Dom inica-Martinique ee ee . ee ee ee May 8, 1902 ee ee 
Bt. Lucia-Martinique .. sa se 4% .. Мау 8, 1909  .. ee 
Guadeloupe-Martinique „> ee ee .. May9,1902  .. oe 
Martinique-Puerto Plata Же чИ .. July 10, 1902 es 
Cayenne-Pinheiro E es as .. Aug. 18, 1902 .. ee 
St. Vincent-Gre nada. 85 zs vs .. May 8, 1903 ia 800 
St. Lucia-St. Vincent * > ee ee ee ee Sept. 19, 1902 oe ee 
Reissa-Issa ee oe oe ЯС ee es Oct. 22, 1902 ee oe 
Reissa-Yemani ee ee ee ee oe . Oct. 22, 1902 ee ee 
Paramaribo-Cayenne .. A ce .. Feb. N, 1903 .. T 
New York-Haiti is ая .. April 18, 1908 .. 

Falmouth-Bilbao 28 Я .. May 18, 1903 .. 

LANDLINES. 


Dagua- Buenaventura. .. May 14, 1908 


The Vocabulary of Code Words.— It is stated that 
in order to strengthen the hands of the British delegates to the 
International Telegraph Conference in opposing the proposal, the 
London Chamber of Commerce has forwarded to the Postmaster- 
General, in addition to its own protest, similar memorials from 
Hong Kong, the United States, France, Germany, Belgium, Spain 
and Portugal, while it is understood that another from Chili will 
shortly reach this country. 


Wireless Telegraphy.—Laffan’s Ottawa agent says that 
Mr. Tarte, in asking the Government for information concerning the 
Canadian Marconi station, eaid the system seemed to work well until 
the stock was issued. Then it went to bed. Mr. Sutherland, Minister 


of Public Works, promised to get all the information possible. He 


hoped for better things in the near future. | 

e Central News reports that Mr. Marconi is indisposed, and 
has been ordered to take a prolonged rest. He will accordingly 
preceed to the Riviera. | 


lQO(—— —— 7 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea, — June 2nd. Prepayment meters. See 
* Official Notices" May 15th. 


Belgiam.—May 29th: Tenders are being invited until 
May 29th by the municipal authorities of Charleroi for the electric 
lighting of the town. "Tenders are to be sent to l'Hotel de Ville, 
Charleroi, whence particulars may be obtained. 


Brighton.—June 8th. The Council wants tenders for 
5,400 kw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboards, 
instruments, &c., at North Road power station. See Official 
Notices” April 17th. 


Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 
workshops. Particulars, specifications, &c., from C. E. Cardew, 
locomotive and carriage superintendent. 


Denmark.—May 30th. Tenders are being invited until 
the 30th inst. by the Dauish State Railway authorities in Copen- 
hagen for the supply of 147,200 pairs of arc lamp carbons, and 
10,900 incandescent lamps. | 


Edinburgh.—June Ist. The Council wants tenders for 
electric wiring at the North-West extension, City Chambers. See 
" Official Notices " May 15th. 


France.— June 9tb. Tenders are being invited until 
June 9th by the French Post and Telegraph authorities in Paris 
for the supply of a quantity of telephone cables in five lots. 
Tenders are to be sent to Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, 103, Rue de Grenelle, Paris, whence particu'ars 
may be obtained. 


Gloucester.—June lóth. Generating plant (two 200- 
Kw. sets), condensing plant, pipework, switchboard, battery and 
boosters for the city light railways. See "Official Notices” May 
8th. | 


Gloucester.— June 16th. Rails, permanent way, cables, 
pillars, poles, overhead work, cars, trucks, and equipmente, for tbe 
City Light Railways, See Official Notices to- day. 
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Hungary.—May 31st. Tenders are invited by the 


municipal autborities of Veszprem for the lighting of the town 
either by gas or electricity. 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Islington.— May 27th. Alternating current trans- 
formers. Bee “ Official Notices " April 24th. 


Johannesburg.—June 15th. Rails, points and crossings, 


tie-bars, &c., for the electric tramways. See Official Notices’ 
May 1st. : 


Leeds.—June &th. Messrs. Graham, Morton & Co., Ltd., 
want tenders fora private telephone installation at their new works. 
Bee our '' Official Notices" to-day. 


Littleborough.— June 9th. Electric lighting of Council 


сћсев, public library, fire station, &c., together with the necessary 
generating plant. 


Manchester.—June Ist. Stores for the Corporation 
tramways department. See ‘Official Notices" to-day. 


Newport (Mon).—Tenders for cable are wanted by the 
E L. & T. Committee. See '' Official Notices " to-day. 


Oldham.—Jane 2nd. The Electricity Committee wants 


tenders for supply, delivery and errction of coal-maasuring boxes, 
shoots, &>. 


Radcliffe.— May 30th. The Council requires tenders for 
supply of following plant at electricity generating station :—Con- 
tract No. 8.—Steam exhaust, feed and water pipes and accessories ; 
No. 9.—Balancer and motor-generator; No. 10.—Accumulators. 
See Official Notices May 15th. 


Rangoon.—July Ist. The Municipal Committee wants 
tenders for carrying out ite electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Ба. 75 per set. 


Npain.—May 30th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until the 30th inst. for 
the conoession for the establishment and working of a telephone 
exchange in the town of Eibar, province of Guipuzcoa. Tenders 
are to be sent to, and particulars may be obtained from, La Direccion 
General de Correos y Telegrafos, Carietas, 10, Madrid. 


Worksop.—May 27th. One Lancashire boiler and one 
150-Kw. steam generator. See “ Official Notices” May 15th. 


| CLOSED. | 
Ashton-under-Lyne.—The T.C. has accepted the tender 


of the Albion Clay Co. for stoneware conduite for traction cab!es, 
and that of the Lancashire Electrical Engineering Co., for installing 
the electric light in the Free Library. 


Bath.—The Corporation has been recommended to accept 
the following tenders for additions to the plant at the electricity 
works :—British Westinghouse Oo., dynamo, &:, £5,430; Messrs, 
Parsons & Co., for steam turbine sets, £4,788; Stirling Boiler Co, 
for boilers, £2,415 ; St. Helen's Cable Co, for cables, £2,851. 


Bolton.—The Corporation Tramways Committee has 
placed with Messrs. Milnes Bros. an order for a Bolton type roof 
cover for one of the tramcars, and accepted the tender of Mr. G. R. 
Roscoe, for the supply of lathes for the work:. 


Edinburgh.— Messrs. Matthews & Yates, of Manchester. 


have received instructions to supply 48 of their Cyclone electric 
blowers and fans with enclosed type mot:ra for the Colinton 
Mains Hospital, which was recently opened by the King. 


Hammersmith.— The Electricity Committee received 
the following tenders for the extension of the condensing plant:— 
Mesrrs. Westwood & Wright (recommended) £1,093; Messrs. G. 
Wimpey & Co, £1,240 14s ; Mr. Robert Neal, £2,248. 


Ipswich.—The T.C. has accepted the tender of Sir 
Hiram Maxim Electrical and Engineering Co, Ltd., for pipe-work 
and condensers at the electricity works at £6,647. 


Kingston - upon - Hull. —W. T. Henley's Telegraph 
Works Co. have secured the contract for supplying and laying a 
complete system of telephone cables (dry core) and conduits for the 
municipal telephone system at Kingston-upon-Hull. 


Leek.— The Corporation Electricity Committee has ac- 
cepted the tender of Mr. Wm. Turner, of Leek, for the erection of 
a generating station at £2,274. 


London.—The Fire Brigade Committee of the London 
County Council has accapt2d the tenders of Mt. А. H. Marshall for the 


wiring and fittings for the Vauxhall sub-station and the Streatham 
station at £197 and £239 respectively, 


The London County Council has received the following tenders 
for the roadwork and platelaying in connection with (1) the re- 
construction of short lengths of existing tramways, and (2) the 
construction of new lines, comprising about eight miles of singls 
какаду in Southwark and radiating from the Elephant 
and Castle :— 


With Hadfield With Lorain 
205 чан. вресів! work. 


W. Griffiths & Co. (recommended) 5.0 

E. Nuttall & Co. .. s ES 98,318 £97,848 
J. G. White & Co. .. 167,548 107,518 
W. Kennedy ee ee ae oe ee 108,277 A 
Dick, Kerr & ko. 108.679 108,679 
Pethick Bros. ее oe 182,363 — 


As the tramways in question consist mostly of junction lines, 
which involve much special work, the cost is increased as compared 
with ordinary lines. The tender of W. Griffiths & Co. is proposed 
for acceptance. 


Lowestoft.—The following tenders have been acceptcd 
by the Т.С. :— British Westinghouse Co., Ltd., for main lighting and 
tramway switchboard, at £750; British Thomson-Houston Co., for 
500-Kw. steam dynamo, at £4,150 with £50 for contingencies ; 
Bertrams, Ltd., for condensing plant, &c, at 47,091; Babcock and 
Wilcox, Ltd, for steam-pipes, &c., at £827. 


Rossmore.— Messrs. James Gordon & Co., of Lime 
Street, E. C., have secured a contract for the supply and erection of 
one of their special horizontal shaft turbines, complete with quick- 
acting governor for direct connection to electric generator for the 
electric lighting plant at Rossmore Castle, Ireland. Tho electrical 
installation is being carried out by the Alliance Electrical Co., Ltd. 


Sheffield.—The Т.О. has accepted the tender of Mr. 


Ernest Moore for fixing patent destiaation indi:ators to six trim- 
cars at 56s. eacb per indicator. 


Sunderland.—The T.C. on 18th inst. accepted the 
following tenders :—Messrs. Galloways, two Lancashire boilers with 
Galloway flues, two superheaters; the Vacuum Oil Co., oil for one 
year; the Chatteris Engineering Co. for a travelling crane. 


Surbiton.—The U.D.C. has accepted the tender of Messrs. 


Callender & Co. for the free wiring of consumers’ houses. 


Wellington (N.Z.).— We are informed that the City 
Council has recently given out contracts for the tramcars required 
on its tramway system. All these cars will be fitted with the 
Westinghouse magnetic brake. 


Yarmouth.—The T.C. has accepted the tender of the 


Anchor Cable Co., Ltd., of Leigh, for the supply of 3,40) yards of 
cable at £1,231 3s. 6d. | 


FORTHCOMING EVENTS. 


Friday, Мау 22nd.—At 5 p.m.—Physical Society. 
Nernst Lamps, by J. Btó:tner. 
last week.) 

Monday, May 25th.—At 9 p.m. Distribution of South African war 
medals to Electrical Engineer Volunteers (R.E.), by 
Major-General W. T. Shone, at Headquarters, Regency 
Street, Westminster. 

Weduesday, May 27th.— I.E E. (Birmingham). V sit to tbe Ocker 
Hill power station, and the Bilston sub-ststion of the 
Midland Electric Corporatiou for Power Distribution, 
Limited. [The annual meeting will be held at Bir- 
mingbam at 6.30 p.m.] 

Thursday, May 28th.—At 5 p.m.‘ I. E. E. Annual gencral meeting 
at the offices, 92, Victoria Street, B. W., to receive the 
annual report of the Couacil and the statement of 
accounts and balance-sheet for the 12 months ending 
December 31st, 1902. The announcement of the elec- 
tion of the new Council will also be made at this 

meeting. 

At 5 p.m. Royal Institution. Prof. J. A. Fleming, M. A., 
en Electric Resonance and Wireless Telegraphy." 
(Lecture I.) 

Friday, May 29th.— At 9 pm. Royal Institution. Discourse by 
the Prince of Monaco on “The Progress of О :еапо- 
graphy." 

Saturday, May 30th —At 3 pm. Royal Institution. Prof. S. P. 
Thompson on “The ‘De Magnete' and its Author." 
(I.—1he Book.) 


Exhibition of 
(See Notes pages 
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Electrical Vote Recording. —A method of recording 
votes by electrical agency has been tried at the Liverpool Town 
Hall. Before the seat of each Councillor two electrical pushes” 
will (should the system be adopted) be placed. One of the pushes 
will represent a vote given for," and the other a vote against а 
motion. In a prominent position on the wall of the Council 
Chamber two lists of the Councillors’ names will be pla ed, one list 
to be used for recording votes given “for” a motion; the other, 
votes given against.“ On toucbing the “push” ia connection 
with the desired list, a small black disc will become visible, and 
will remain visible opposite the name, until the disc is replaced 


- after the votes have been counted. The discs appearing in tbe 


respective lists, and remaining visible for a time, wil 


make it quite 
clear how each Councillor has voted. 
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THE MERSEY ELEOTRIO RAILWAY. 


Ix our issue of the 8th inst. we gave a short account of the 
opening to electric working of the Mersey Tunnel Railway, 
which took place on the 4th inst., after an unostentatious 
The most striking feature, 


inspection on the day before. 
perhaps, of the event 
was the quiet and 
businesslike way in 
which, without any 
interruption of the 
ordinary steam 
traffic, and without 
any interval for pro- 
bation between the 
two services, the 
conversion was ac- 
complished. All 
the track work was 
carried out during 
the small hours, 
whilst the line was 
idle; but as this 
only allowed of four 
hours’ work per day, 
the work was con- 
ducted under con- 
 siderabledifficulties, 
to say nothing of 
the foul atmosphere 
in which it was car- 
ried on. The only 
opportunities for 
the preliminary 
training of the 
drivers and con- 
ductors— who were 
mainly taken over 
from the old trains 
—were obtained 
during the night, 
and by running 
a few empty trains between the steam trains, Naturally, 
therefore, the first few days after the inauguration of the 
completely modernised service were a period of anxiety for 
the whole of the staff, and the triumphant success of the new 
system isa matter upon which the British Westinghouse 


Cetin Lang OMA LUE AO CENTA 


WESTINGHOUSE 1,250-kw. GENERATING SET. 


During the first week of electrical working, 125,272 local 
passengers were carried, representing an increase of 37,619, 
as compared with the previous week; the additional 
receipts showed an increase of 45 per cent. This, however, 
is but a beginning ; we have no doubt that when a year or 
two have elapsed, the traffic will have at least trebled. 

TL The Mersey 
Tunnel Railway is 
by no means an old 
undertaking ; pro- 
posals were put 
forward many years 
асо for the con- 
struction of such 
а railway, but it 
was поё until 1886 
that the line was 
completed and 
opened. The ver- 
tical section given 
below, shows the 
general arrange- 
ment of the line; 
Btarting from the 
Liverpool Central 
station, the tunnel 
dips at а steep 
angle—no less than 
1 in 27 1n one part 
—passes under the 
bed of the river 
practically level, and 
rises almost as 
steeply to the sur- 
face at the Birken- 
head Central 
station, whence it 
runs on the sur- 
face to Rock Ferry. 
| A branch line from 
Hamilton Square 
station rises to 
Birkenhead Park, where a junction is cffccted with the 
Wirral railway. Formerly the Wirral trains were hauled 
through the tunnel by the Mersey locomotives, and the 
Mersey trains ran over the Wirral lines ; this is now im- 
practicable, and through passengers change at the Park 


ProriteE Secon OF Mersey TUNNEL RAILWAY. 


Electric and Manufacturing Co., Ltd., who carried out the 
conversion, are to be heartily congratulated. The change 
has been accomplished practically without a hitch of any 
consequence, while the frequency and convenience of the trains, 
and the purification of the atmosphere, constitute improve- 
ments which cannot fail to be appreciated by the passengers. 


station. It was hoped that the Wirral Co. would adopt 
electric traction, and provision was made, as we shall see, in 
the design of the generating plant of the Mersey Tunnel 
Railway to supply power, in the shape of three-phase alter 
nating current at high pressure, to the former; but at 
present the project is in abeyance. 

F 
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The main tunnel is 26 ft, wide and 19 ft. high, and ig 
lined with bricks set in cement, forming an excellent and 
thoroughly satisfactory piece of work. In addition to 
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the main tunnel, 

there are two y 
subsidiary tunnels 
—the ventilation 
heading, which was 
driven first of all 
as a trial tunnel, 
and the drainage 
heading; the 
former slopes up- 
wards at either end, 
while the latter in- 
clines downwards at 
the ends. All the 
tunnels pass 
through solid red 
sandstone. The 
ventilation head- 
ing, which com- 
municates at fre- 
quent intervals with 
the main tunnel, is 
used, as its name 
implies, to ventilate 
the tunnel, large 
fans at either end 
being employed to 
draw out the foul 
air; while steam 
was the motive 


recent visit we can vouch that the air is now remarkably 
fresh and free from impurities—a happy augury for the 
London Underground. 

Although the main tunnel is very dry, a considerable amount 
of water finds its way into the other tunnels, which аге 
unlined, and large beam pumps are kept at work at either 
side of the river removing this water, at the rate of about 
6,000 gallons per minute. 

The two deep level stations—James Street on the north 
and Hamilton Square on the south—are reached by means 
of hydraulic lifte, the depth being about 100 ft. beneath the 
ground level. Stairways and inclined subways are also 
provided. 

The high-pressure water supply for operating the hydranlic 
lifts is now obtained by means of electrically-driven pumps. 
which have replaced the steam pumps formerly used. These 
are in duplicate at each end of the tunnel, and consist of 
three-throw pumps, each driven by a Westinghouse motor 
through spur gearing. The motors at Hamilton Square are 
of 65 H.P. each, compound wound ; thore at James Street 
are somewhat larger. 

The automatic controling apparatus in connection with 
this plant is of great interest ; it comes into operation when 

the water pressure 
falls to 63 Iba. per 
8q. in., and cuts out 
at 71 Ibs. The gear, 
which was supplied 
by the Otis Co., 
consists of an auto- 
matic switch con- 
trolled by the water 
pressure, which 
closes the main 
switch and brings 
into action an elec- 
tro- magnet con- 
nected in shunt 
with the armature 
of the motor. 
Facing the long 
pole-piece of the 
magnet is a number 
of iron armatures 
at graduated dis- 
tances, each of 
which operates a 
switch, аһогё-сіг- 
cuiting part of the 
resistance ш the 
motor- armature 
circuit. As the 
motor gains sped, 


IPosrrivE RAIL AND INSULATOB. 


power, even these strong means were unavailing to render the 
atmosphere habitable, but from experience gained during a 


COUPLING, OPEN AND CLOSED. 


the potential difference applied to the electro-magret 
increases, the switches are closed successively, until 
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all the resistance is cut out, and finally the electro- 
the series winding of 


magnet iteelf, and 


\ 
me 


Bucis TRUCK, SHOWING COLLACTOL DHULE, 


magneta, are cut out, leaving the motor running at full gpeed 
and f full load. The time occupied during the whole period 
of acceleration, we observed, was only about 6 seconds, after 
which the pumps ran for about 70 seconds; during: the 
whole time the current did not exceed 
80 amperes or fall below about 70 amperes. 
A compensating switch is provided, which 
varies the resistance in circuit with the 
electro-maguet во ав to give approximately 
constant acceleration in spite of the 
variations in the line pressure. The 
main switchboard carries circuit-breakers 
and ammeters for the two seta, reserve 
starting switches, shunt rheostats, main 
switches, and a change-over switch to 
connect with either the track or the 
motor circuit. 

Other stationary apparatus comprises 
the ventilating fans and the air com- 
pressors, which are used for storing com- 
pressed air for charging the brake 
reservoirs at the termini. The latter 
are of Westinghouse make, and consist of 
series motors geared to pumps, in 
duplicate. Those at the Park station 
are of 15 H.P. each, and are controlled 
direct by the air pressure, which is 
normally 150 Ibs. per sq. in. 

The permanent way has been relaid 
with 86-lb. rails, but is otherwise un- 
altered, save by the substitution for every third sleeper 
оѓ, а longer one, to carry the insulator of the positive 
conductor; the rails have been bonded,:ito form]! an 
independent: return. for the lighting circuits. The arrange- 
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DRIvER’s COMPARTMENT, AND CONTROLLER. 


ment of the positive conductor rail is shown in one of our 
illustrations; it is of the Vignoles type, of special soft steel, 


the field 


weighing 100 lbs. per yard, and is carried outside the track 
on earthenware cubes, to which it is clipped us shown. The 
joints are bonded with four bonds each, fixed 
under the foot of the rails. To prevent 
accidental contacts and short circuits, a 
wooden guard is bolted to the rail, from 
which it is partially insulated by wooden 
blocks and insulating bushes. 

The negative rail, which weighs 60 lbs. 
per yard, is similarly supported between the 
track rails and ison a lower level than the 
positive; itis earthed at the station, and, 
therefore, requires no guard. In the car- 
sheds, to keep the inspection pits clear, the 
track rails are used for the return. The track 
is divided into sections corresponding with 
the stations, each fed with a separate feeder ; 
the latter, 19 in number, are carried along 
the ventilation heading in iron racks, and, with 
all the cables employed in the work, were 
supplied and laid by the British Insulated and Helaby Cable 
Co., Ltd. The cables are of the paper - insulated lead- covered 
type. At present the old signalling system is retained in use, 
but as this involves unnecessary delay, at the stations, it is 


INTERIOR OF THTRD-CLass CAB. 


likely that it will be superseded by a more rapid system in the 
future. 


With cover off. 


Complete. 
CONTROL SWITCH. 


The tunnel is lighted throughout with glow lamps, and the 
stations with Westinghouse-Bremer arc lamps. 
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The rolling stock is, of course, entirely new, and consists 
of first and third-class carriages, entered at the middle and 
ends, and provided with side seats, to facilitate egress and 
ingress. One of our views shows the interior of a third-class 
car. The trains normally consist of two motor-cars and 
three trailera each, the former being at the ends; but the 
number of vehicles is varied during the day, 80 as to main- 
tain the quick service without unnecessary cost. The car 


bodies were made by Messra, G. F. Milnes & Co., of Hadley, і 


and are carried in standard gauge bogie trucks made by the 


Baldwin Locomotive Works Co., of Philadelphia. The  . 


seating capacity of the motor-cars is 48—50, and of the 
trailers 60—64, according to class, А+ present there are 
24 motor-care and 33 trailers. The cars are coupled 
together by the Buhoup automatic coupling, a novelty on 
British railways: this combines the functions of draw-bar, 
buffer aud coupling, and automatically closes when the 
vehicles are run together, while it can be released by means 
of a lever on the platform at each end. 
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CONTROLLER OPEN. 


Each motor-car is equipped with four Westinghouse 
motors, of about 100 н.р. each. These are of the company's 
standard four-pole type, driving the axles through single- 
reduction gearing. The eight motors on each train are 
operated by the Westinghouse electro-pneumatic multiple- 
unit system, of which we gave a full description in our 
issue of December 18th, 1901. We reproduce herewith 
photographs showing the controlling gear assembled and in 
position, from which it will be seen that it is exceedingly 
compact, and apparently comparatively simple. The action 
of the pneumatic mechanism is exceedingly positive and 
energetic, and it was quite a treat to watch the decisive way 
in which it performed its duties. : 

Each motor-car carries one controller, fixed in the driver's 
compartment at the front end, and occupying\Jess than half 
the width of the car ; there is a control switch in the driver's 
compartment, as shown on the preceding page, and a 
similar one is fixed on the rear platform. All the electrical 
power circuits through the train are completed by means of 
Jumpers with couplings on the ends, of which we give an 
illustration ; there are seven plug contacts in each coupling. 
By fixing the male portion of each coupling on the cars, the 


pins are protected from damage, which would be likely to 
occur if they were loose. The jumpers are held in place by 
snugs under tlie lids which cover the couplings. The lighting 
circuits are coupled up separately, and are in duplicate, one 


MECHANISM ON HEZAU oF CONTAOLLEX. 


fed from each end of the train, to prevent accidental 
extinction of all the lights at once. 

Normally the motor-car at the head of a train always runs 
forward, i. e., it is driven from the driver's compartment at 
the front end. It can, however, be driven by means of the 


control switch on the rear platform when necessary. All 
the oontrollers, of course, act in unison, while, if anything 
should go wrong with & motor, controller, the brakes, or any 
other part of the mechanism, or if two control switches 
should be moved аё once, the driver is automatically made 
aware that something is amiss, and the train is pulled up, if 


PLAN OF POWER STATION, 


It is interesting to note that the electrical part of the 
controlling mechanism is worked by low preseure current, 
derived from a battery ; the latter is in duplicate, and each is 
charged every other day by placing it in series with the lampe 
in the motor-car. 
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The generating station is situated at Shore Road, near 
Hamilton Square; we give herewith a plan showing the 
arrangement of the plant. 

The boiler house contains nine Stirling water-tube 
boilers, having 4,370 sq. ft. of heating surface each, and 
superheaters giving a normal superheat of 140 Е. The 
normal working pressure is 170 lbs. per sq. in. The boilers 
are fitted with Roney mechanical stokers, a type rarely met 
with in this country ; these are driven by four small West- 


inghouse engines. Besides supplying steam to the gene- 


rating plant, some of these boilers also feed the pumping 
engines in an adjoining building. 

Coal and ashes are handled by means of a bucket conveyor, 
supplied by the New Conveyor Co., which runs up one end 
of the boiler house, over the bunkers, down the other end, 
and underneath the stoking floor. The coal, from Stafford- 
shire, is tipped from wagons into a shoot, whence it is lifted 
by the conveyor. A coal crusher driven by an electro- 
motor is provided. 


ib 
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bottom of the condenser to а heater fed with the 
exhaust from the auxiliary engines, after which it passes 
through the purifier, and so to the hot well. The make-up 
water also goes through the purifier, which is of the Harris- 
Anderson type. The Holly gravity system is used for 
automatically returning all hot water drained from the 
steam pipes direct into the boilers. A switchboard in the 
boiler house controls the motors driving the conveyor, the 
economiser scrapers, and the coal crusher. 

The boilers, which are arranged in two rows, feed into 
two main ranges, which are connected together at the ends, 
thus forming a ring ; from the range nearest the engine 
room are taken the pipes to the respective engines. 

The generating plant consiste of three vertical compound 
engines, driving double-current generators of 1,250-Kw. 
output each, or 1,900 kw. on emergency, at 650 volta 
direct current, or a correspondingly lower pressure as three- 
phase alternating current, 25 cycles per second, when run- 
ning at 94 revolutions per minute ; all these, as well as the 
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View or UPPER WORES AND VALVE GAR OF ENGINES, 


The bunker over the stoking floor is of an unusual type, 
being constructed of brick, arched so as to withstand 
internal pressure, and carried in steel girder framework. 
Shoots and weighing apparatus are provided as usual. 

The chimney, which is of brick, 250 ft. high and 18 ft. in 

lameter inside, was run up in 42 working days—a notable 
achievement. 

À large economiser, of the Clay Cross type, is built 
across one end of the boiler house, above the level of the 
boilers, and beneath it are the feed pumps, water-softening 
plant, and the condensing plant. 

The feed pumps are of Messrs. G. & J. Weir's com- 
pound type, two in number ; these draw from the hot well, 
and deliver either through the economisers or direct to the 
boilers. Messrs. Weir also supplied the condensing plant, 
Which consiste of two surface condensers, connected with the 
main exhaust pipe from the engine room (which also has 
à steel uptake leading to the atmosphere, shut off by a 
Marchant valve), and the necessary pumps. The latter are 
of somewhat unusual type ; a single steam cylinder drives a 
centrifugal circulating pump below, and a dry air pump 
above, which is connected with the top of the condenser. A 
separate Weir pump lifte the hot water drained from the 


rest of the plant in the engine room, were made by the 
Westinghouse Co. The reason for the adoption of the 
double-current type of generator we have already stated: at 
present the direct current alone is used. This is perhaps 
the only point in the design of the plant which is open to 
objection. It seldom pays to try to do two things at once, 
and in this case, in order to get a frequency of 25 cycles 
per second, it has been necessary to crowd the 32 poles 
together, and to provide an exceesive number of brushes. 
In our opinion, it would be better to build only one set in 
this way, and to instal alternators to carry the distant load, 
without step-up transformers ; the double-current generator 
would then serve as stand-by to Loth systems, and to run 
both at times of light load. 

The magnet frames are divided on the horizontal plane, 
but are also capable of being slid sideways clear of the 
armature. The pole-pieces are made up of steel laminations, 
with damping rings round the ends, and are compound 
wound. The magnet frame, as usual in Westinghouse 
generators, carries the brush-holder ring. "The armature is 
of the standard slotted drum type, with evolute end con- 
nections, the winding being of copper bars. The armature 
is provided with balancing rings, and we should think the 
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three massive collector rings, which are connected at many 
points with the armature winding, would also serve towards 
this end. The commutator is very short but of large dia- 
meter, doubtless on account of the large number of brushes. 

The engines have cylinders 30 and 60 in. in diameter, 
with a stroke of 48 in. The admission valve gear on the 


high-pressure cylinder is of the drop-valve type ; Corliss trip 
gear is used on the low-pressure cylinder, and the exhaust 
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VIEW OF UPPERMOST TIER OF BaTIERY. 


valves are of the plain Corliss type. Both cylinders are 
controlled by the governor, which is mounted on the first 
platform, and is driven from the main shaft by a belt on 
either side of the fly-wheel, kept tight by jockey pulleys. 
One end of the governor shaft is borne on the generator 
frame. Separate eccentrics control the admission and 
exhaust on each cylinder. The exhaust valves on the high- 
pressure cylinder are operated by rolling levers, of the type 
so often seen on Continental engines. A steam separator is 
provided on the main steam pipe, and an emergency valve, 
which can be operated by hand from the floor level. The 
main frame is of X shape, with bored guides; the connecting 
rod has a solid end, and the crank is provided with balance 
segments. Having in view the paralleling of the generators 
as alternators, each engine is fitted with a small induction 
motor operating by worm gear a‘weight in connection with 
the governor, so that the speed''can be varied over a small 
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16 in., and the valve gear, which is controlled by a fly-wheel 
governor, works horizontally over the cylinders, which are 
single-acting. 

In an adjoining building there is a Chloride storage 
battery of 320 cells, arranged in three tiers, the top of 
which is shown in one of our views. This battery is worked 
in conjunction with a Westinghouse reversible booster, 
which is fixed in the engine room, and comprises a com- 
pound-wound six-pole motor of 125 H. p., 
conpled to an eight-pole generator, with a 
4-KW. four-pole exciter on the same shaft. 
The booster is rated at 1,500—450 amperes, 
0—165 volts, and runs at 375—500 revo- 
lutions per minute. The field of the booster 
is excited by the exciter; the field of the 
latter is excited partly from a constant 
source and partly with a heavy winding 
connected as a shunt to a resistance in 
the main circuit on the switchboard. When 
the main current to line is at its average 
value, the two windings counteract one 
another, the booster is not excited, and the 
battery is idle. When the main current 
increases, the exciter sends current through 
the field of the booster in such a 
direction that the latter assists the battery 
to discharge; and when the line current 
diminishes, the exciter reverses, exciting the 
booster so that it helps the line pressure 
to charge the battery. The resistance in 
the main circuit is adjustable in five steps 
to suit varying conditions of load. It is very 
pretty to watch the pointer of the battery 
ammeter gradually move over the scale, 
from a heavy discharge to a heavy charge, 
as the load varies ; and as the variations of 
load are extreme, it is found that the battery 
is a very valuable aid in maintaining uniform load on 
the generators. We have often advocated the more 
extensive use of batteries for this purpose, and in this 
way, and the admirable working of the system—which is 
widely used abroad — should command the attention of 
traction engineers where similar conditions obtain. The 
battery is capable of charging at 1,000 and discharging 
at 2,000 amperes, and we may point out that it need not 
necessarily possess a large capacity—high discharge rate 
is the essential feature. 

The main switchboard is mounted on a gallery at one 
end of the engine room, and consists of 19 marble panels, 
Three of these, at the left hand, are main feeder panels, each 
equipped with circuit breaker, and main “ up "-and-** down“ 
switches. Next is a main panel, carrying a swing. 
bracket voltmeter, 1,600 ampere-meter,’ watt-hour meter, ang 
Elliott recording instruments. The two following pane] 


-MAIN SWITCHBOARD. 


rauge from the switchboard. A reheater receiver is provided 
between the cylinders. 

Besides the main generators there are two steam dynamos 
of 200 kw. each, running at 250 r.p.m., and generating 
direct current at 650 volts. These are used for lighting, but 
are also available for assisting the main engines if necessary. 
The magnets are eight-polar, compound-wound. The 
cylinders are 16 and 27 in. in diameter, with a stroke of 


carry the motor-booster switch gear, including rheostats in 
circuit with the booster field and the fine winding of the 
exciter field ; also the ** ground " switch and a track feeder 
switch. The next panel bears a main generator voltmeter, 
3,000 ampere-meter in series with the earth plate (which 
reads zero), two track feeder switches, ата the five switches 
for varying the main booster resistance ; the latter is behind 
the board, and consists of heavy cast-iron plates. The bat- 
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$: 
tery panel carries an ammeter, reading 3,000 —0—3, 000, 
booster cut-out switch (on the negative pole), battery switch ' 


(on the positive bus-bar), and circuit-breaker. Next are 
three main generator panels, with the usual equipment, а 
motor panel, two spare panels, two panels for the small 

erators, a main lighting panel, with provision for 
paralleling with the traction bus-bars, and two lighting 
feeder panels. The last of these provides for throwing the 
lighting circuits on the battery. The circuit-breakers on 
the small generators ent ont both the positive and eqnalising 
circuits, and are fitted also with an auxiliary tripping solenoid 
on the back of the board, in series with the negative pole. 
Where glow lamps are used for lighting, they are connected 
three in series. 

The engine room is traversed by a three-motor electric 
crane, Space is available for the erection of a fourth gene- 
rating set, when it is required ; and we trust that it will not 
be long ere the good example set by the Mersey Railway is 
followed by the neighbouring lines—which, we may add, are 
greatly in need of new track, new rolling stock, and a vastly- 
improved service. The Liverpool district is taking a 
prominent position in the development of electric railway 
traction—as it well may, seeing that it holds the prond 
position of pioneer of the world in overhead electric rail- 
way working. London, of course, is still more advanced, and 
Newcastle is not idle. When will Glasgow, Manchester and 
Birmingham wake up to the new régime, and realise that 
they are out of date? 

The Mersey Railway has benefited by the experience 
acquired by the staff of the Westinghouse Co, in carrying 
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THE NEW ELECTRICITY WORKS AT 
WORCESTER. | 


THE recent opening of the new electricity works of the 
Worcester Corporation marks a very radical departure from 


FxTERIOR OF THE NEw WORKS. 


WORCESTER: GENERATING PLANT IN THE NEw WOBKS. 


out electric railway projects in America ; and certainly the 
conversion has been accomplished in a workmanlike manner, 
which should go far to open the eyes of British railway 
managers to the now thoroughly practical and stable 
character of electric traction on railways. 


Light!Railways.—The Board of Trade has recently 
confirmed {the following Light Railways Orders:—(1) Colne and 
Trawden ;#(2) Canterbury and Herne Вау. 


the old method of supply. It will doubtless be remembered 
that the original station was somewhat celebrated for the use 
of the water-power of the River Teme, from which great 
things were expected in the way of economical results. 

Only a portion of the plant was driven by water-power, 
and steam plant was also held in reserve. Unfortunately, 
it was found in practice that the power derived from the 
water was so fluctuating, owing to the floods and droughts, 


‘that the steam power had to be used a great deal, and though 


there was undoubtedly considerable saving in the coal bill, 
this was usually more than balanced by the additional 
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interes& and sinking fund charges caused by the heavy 
capital expenditure on the buildings and plant. 

During a dry summer the Teme is very low indeed, and 
during the autumn and winter it is liable to sudden and 
rapid floods, during which the turbines cannot be used. 


BaTTIRTY ROOM. 


In 1898 a 400-Kw. steam alternator was added, which filled 
up the engine room, and when the time arrived for the next 
extensions the question arose as to whether it was advisable 
to extend the old works, which are at Powick, some 2} 
miles from the centre of the city, and supply high pressure 
alternating current, or to build ancther station nearer the 
centre of the area. The 
city electrical engineer 
(Mr. C. J. Sutherland, 
M.I.E.E.), after giving 
the matter careful con- 
sideration, finally ad- 
vised the City Council 
to erect another station 
and supply the centre 
of the area from it, 
on the three-wire con- 
tinuous current system, 
with 460 volts across 
the “ outera.” 

The sole reason for 
placing the original 
station 80 far from the 
city was to make use 
of the water power, and 
as this had been ctilised 
tò its fullest extent, Mr. 
Sutherland considered 
there would be no ad- 
vantage in continuing 
to extend there, as the 
cartage of coal was an 
item of cost of consider- 
able weight, and build- 
ing and main - laying 
would have been very 
expensive. Another 
factor which largely 
influenced the decision 
was the supply of power for electric traction, which was 
under consideration at the same time. 

The scheme prepared by the engineer was adopted by the 
City Council, and tenders for the work were accepted in 
October, 1901. The chairman of the Electricity Committee, 
Mr. A. Hill Parker, has shown a deep interest in the scheme, 
and has taken a very active 'part in the promoticn of the 
new, station. 
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The architect for the station was Mr. А. В. Rowe, of 
Pierpoint Street, Worcester, and he has provided a very 
handsome and substantial block of buildings, consisting of 
engine room, boiler house, battery room, &c., and a complete 
suite of offices, stores, &c., the latter block being built of 
red brick faced with stone. Until the 
present time, the engineer's office has been 
at the Guildhall, where all business and 
meter testing had to be carried on in 
one room, and further offices had become 
an imperative necessity. 

As the boiler house and condenser trench 
are below flood level, special precautions had 
to be taken to keep them water tight ; 
they are completely surrounded by asphalte, 
and a layer of the same is carried under the 
concrete. 

The shaft is 150 ft. high and 7 ft. 6 in. in 

diameter inside; it was built to the architect's 
design by the Alphons Custodis Chimney 
Construction Co., and i8 constructed of their 
patent bricks, shaped to the curve of the 
chimney, and perforated vertically, so that 
the cement mortar penetrates the perfora- 
tions and binds the bricks firmly together. 
The shaft was built by two men in ten 
weeks, which was, a;: remarkably smart 
piece of work. 
The engine room is 50 ft. long and 32 ft. 
wide, and a temporary end has been pro- 
vided in order to admit of extensions. 
The lighting is from the roof, and there 
is the usual dado of glazed brick 6 ft. 
high; above this the walls are painted, 
with three coats of Blundell's white washable distemper 
which gives a highly glazed surface. | | 

The generating plant consists of three 250-Kw. Belliss- 
Bruce Peebles sets, and a 75-Kw. motor alternator set con- 


' sisting of а 120-H.P. Belliss engine coupled with a clutch to 


a Ferranti alternator and a Bruce Peebles dynamo. The three 
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large engines are triple expansion, the smaller one com- 
pound, | 

One of the large Belliss engines drives a pair of 125 Kw. 
dynamos, to be used as balancers at 230 volta, and each of the 
other two drives a 250-kw. dynamo which can be used either 
as a shunt machine at 460 volts across the “outers” of the 
lighting mains, or as à compound machine at 550 volta for 
driving the trams. 
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The following results were obtained when the engines and 


dy namos were tested at Messrs. Belliss & Morcom’s works :— 
Lbs. steam per &w.-hr.- Steam temperature. 


Full load ... .. 20°36 499 &° F., pressure 175 lbs. 
B^ uoi x 2095 450° „ | 
A^ ose 228 438°, 
l „ „% 271 406“ „ 
All three engines are alike, and the spare parts inter- 
changeable. 


Each of the engines is fitted with a Körting condenser, 
and the exhaust pipes are so arranged that any or all of the 
engines can be exhausted to atmosphere or condenser inde- 
pendently. The condensers and piping are placed in a 
trench behind the engines, and are supplied with water by a 
14-in. main pipe carried overhead and connected to a tank. 
This tank is supplied by two motor-driven centrifugal 
pumps, one capable of delivering 550 gallons and the other 
750 gallons of water per minute. The water is obtained 
from the Severn, on the banks of which the works are 
situated. 

The motor-alternator set is specially installed to run in 
conjunction with the Powick station, and can be used with 
the following combinations :— 

When short of water or flooded at Powick the alternator 
will be clutched on to the engine and the set used to supply 
the day load of the alternating system, or the alternator can 
be driven by the direct current, machine as a motor from the 
"».:eries for the same purpose, and the steam plant can be 
shat down at Powick, thus avoiding having two sets of 
boilers under steam, as it will always be necessary to steam 
at the new station to supply the trams. 

When there is a surplus of water during the daytime, the 
alternator will be run as a motor driving the direct 
current machine as a generator (with the engine uncoupled) 
and charging the batteries, thus storing the water-power, 
which is at times running to waste under existing conditions, 

The set can also be used, if n „with the engine 
driving the direct-current generator to charge the batteries. 

The booster cet is also of Messrs. Bruce Peebles’ make, 
and consiste of the usual combinations of motor and two 
boosters, each capable of generating 105 amperes, at 0 to 70 
volta. 

The switchboard is of the well-known Ferranti type, and 


is fixed in one of the bays at the end of the engine room, on : 


the left-hand side. As the plant is extended, the switch- 
gear will eventually be nearly in the centre of the engiue 
room. Special attention has been paid to the question of 
making the switch gear fire-proof, and no wood is used near 
it. The platform is paved with red tiles with two stone 
steps, and where the temporary wooden end of the build- 
ing avproaches the gear, the woodwork has been cut 
away and expanded metal lathing and adamant cement 
substituted. 

The resistances are fixed on concrete stools in a room at 
the back of the switchboard, and the spindles for working 
them are carried through the wall to a slate table in front. 
The high-pressure panels are kept quite separate from the 
others to avoid danger. 

Two sets of bus-bars are provided, for switching the com- 
pound machines on to either the lighting or the traction 
system, and the balancing machines can also be put on either 
side of the three-wire system. 

The battery consists of 250 cells made by Messrs. Ash- 
more, Benson & Pease, and has a capacity of 630 ampere- 
hours when discharged at the rate of 105 amperes. The 
maximum discharge for one hour is 380 amperes, 

The boiler house is 52 ft. long by 52 ft. wide, and contains 
three boilers by Messrs. Babcock & Wilcox, each capable of 
evaporating 11,000 lbs. of steam per hour, and each fitted 
with the well-known chain grate mechanical stokers, which 
are driven by а 5-H.P. motor. Коош is left for a fourth 
boiler. The working pressure is 150 lbs., and the steam is 
superheated to about 500? F. ` 

A Green economiser consisting of 288 tubes is fixed in 
the boiler house, the scraper gear being driven by а small 
motor. The pump room, which is entered from the boiler 
house, contains two Weir feed pumps, and the motor-driven 
centrifugal pumps already mentioned. 

The coaljbankers аге at the same level as the boiler house, 
Which is 6 ft. below the street level, and the coal is brought 
in small trucks mounted on rails on a lorry. The latter after 


passing over a weighing machine is backed to a pair of rails 
supported on girders above the coal store, and the trucks are 
there run on to the rails, and the coal tipped just where 
it is required. 

The feeders for lighting are triple concentric lead-covered 
cables supplied by the British Insulated Wire Co., and are laid 
in earthenware troughing filled in solid with pitch. These 
feeders supply the old concentric mains which were used for 
the low pressure alternating supply, and the latter have been 
divided into sections for balancing on the three-wire syatem. 
These sections practically represent the whole sides of 
different streets, and it has been found that a very good 
balance is obtained. 

The mains for the tramway system are carried in troughing 
to the centre of the town, a distance of about half-a-mile, 
and terminate at the tramway company's switchboard. 

The Corporation is under contract to supply the tramway 
company with energy at the following rates :—2d. for the 
first 200,000 units; 13d. for the second 200,000 units; and 
14d. per unit for all surplus, the company to pay each year 
for à minimum of 200,000 units. 

Either party must give the other 12 months' notice of 
intention to supply or to сае а supply; ће Cor- 
poration gave the company the required notice that it 
would be ready on December 1st, 1902, and the plant was 
actually complete some weeks before this date. The tram- 
way company, however, is not yet ready for the current. 

The following were the principal contractors for the 
work, which was carried out to the designs and under t^e 
supervision of the borough electrical engineer, Mr. C. J. 
Satherland :— 


Buildings ... I 
Shaft Sis ave iis 
Boilers, steam pipes, &c. 
Engines, dynamos, motor- 


alternator, booster, &c. 
Condensing plant and 


. Messrs. Stokes Bros., Worcester. 
Alphons Custodis Co., Sheffield. 

Messrs. Babcock & Wilcox, London. 

Messrs. Bruce Peebles & Co., Edinburgh 
(engines, Messrs. Belliss & Morcom). 

The Sir Hiram Maxim Engineering Co., 


pipe work. London. 
Switchgear . Messrs. Ferranti, Ltd., Hollinwood. 
Battery А Messrs. Ashmore, Benson & Pease. 
Travelling crane ... Mesers. Herbert Morris & Bastert. 


NOTES. 


Wolverhampton Tramways.— On Wednesday the 
Town Council again discussed the question of the Lorain system. 
A resolution had been proposed by Alderman Mander to take over 
the system, but an amendment in the following terms was carried 


"by 28 votes against 17 (majority 11) :— 


That the Council being of opinion that the 11875 miles of single track, 
installed by the Lorain Steel Co., does not fulfil the conditions imposed on the 
said company by the contract between them and the Corporation, the Council 
declines to t&ke over and pay for the same, and calis upon the said company to . 
carry out the stipulations contained in clause 16 of the said contract, or to 
proceed to arbitration under clause 18 of the same contract. (Moved by 
Counolllor White, seconded by Councillor Bantock.) 

This amendment was subsequently put as a substantive motion, 


and was carried unanimously. 


The Hon. Member for Preston.—Mr. John Kerr, 
who was last week elected M.P. for Preston with a majority of 
2,149, is the principal member of the well-known firm of electrical 
manufacturers, Messrs. Dick, Kerr & Oo., Ltd. Mr. Kerr's company 
is one of the most enterprising electrical houses in the kingdom, 


and he may be trusted to know how to use his Parliamentary 


influence for the good ‘of electrical development when matters 
appertaining thereto are before the House. 


Marriages.—On April 23rd, at St. Catharine’s, Feltham, - 
Mr. George E. B. Pritchett, eldest son of G. Е. Pritchett, F.B.A., of 
Oak Hall, Bishops Stortford, was married to Violet Octavia, second 
daughter of the Rev. J. F. Jemmett, B.C.L., M.A., Vicar of 
Feltham. Mr. Pritchett is the chairman of the well-known firm of 
storage battery makers, Pritchetts & Gold, Ltd., of Feltham. 

On Saturday, 16th inst., Mr. Stanley Cooper, of Messrs. Cecil 
Cooper & Co., electrical engineers and contractors, of Gloucester 
Road, £o ith Kensington, was married at the Baptist Chapel, Ryde, 
I.W., to Miss Bessie Handley, of Springdale, LW. The presente, 
which numbered altogether over 100, included one from the firm's 
employ és. 


The B.A. Meeting.—The British Association for the 
Advancement of Science holds this year’s meeting at Southport. 
On Wednesday, September 9th, Sir Norman Lockyer, K. C. B., 
F. R. S., will deliver his presidential address. Section A will be 
under the presidency of Mr. C. Vernon Boys, F. R. S.; and G 
(Engineering) under Mr. C. Hawksley, M. I. C. E. The Educational 
Science" section (L) is to be presided over by Bir W. de W. 
Abney, K. O. B., F. R. S. 
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Mr. Stromeyer on the Choice of Steam Boilers.— This 
paper, which was read before the Civil and Mechanical Engineers’ 
Society on May 7th by the chief engineer of the Manchester Steam 
Users’ Association, is of interest as showing the favour with which 
shell boilers are viewed by boiler insurance companies, who, above 
all others, might be supposed to plump for the water-tube boiler, 
which we are во often told is safe in proportion inversely to the 
diameter of its parte. That this safety is only chimerical is well 
known to practised engineers. The question of boiler safety is not 
one merely of shell diamcter; other things have their influence. 
Though himself a marine man and favourable to marine types, 
Mr. Stromeyer fully endorses the excellence of the Lancashire 
type of boiler. He disposes of the fallacy often put forward, 
that water-tube boilers can respond quicker to a sudden demand 
for steam than can shell boilers. The opposite is, of course, 
the truth. Nor is it necessary to waste hours in getting up steam 
with slow fires if suitable water-circulators are employed to transfer 
the water from the top water level to the boiler bottom, so as to 
maintain the temperature equal throughout the boiler. Referring to 
the present-day thickness of end plates, which may be as much as 
1 in., Mr. Stromeyer states that he now fits a length of about 8 ft. of 
corrugated tube at the back end of the flue tubes of Lancashire 
boilers, to a8 to enable the tubes to extend and allow the end plates 
to move in and out more easily. By this expedient the fault of 
grooving of the end plates will be checked. The shell boiler is во 
perfectly safe at 200 lbs. that the argament of safety does 
not hold in favour of the water-tube boiler. We might 
add a reminder that the steam drums of  water-tube 
boilers of to-day are exposed to much greater stresses tran 
were declared unsafe in shell boilera not many years ago, when 
water-tube boilers were coming into use. It is notable that the 
advocates of all types of boilers appear to support their case rather by 
abuse of other boilers than by putting forward any very special advan- 


tages of their own.. Where floor space is of account, the marine 


boiler may be selected in preference to the Lancashire, but a disad- 
vantage of the marine type is that for inland towns it is limited to 
9 ft. 3 in. in length, and 11 ft. diameter. A modified marine boiler 
is the dryback return tubular type. Heating surface is lost by the 
absence of the combustion chamber, but an external combustion 
chamber of brick can, of course, be employed where space permits. 
The author appears anything but favourable to water-tube boilers, 
which he regards as unsuitable for sedimentary feed water and 
which require feed water purifiers. The water-tube boiler loses 
more heat from its casing than is lost from an internally fired 
boiler. The loss due to the waste gas temperature was dealt 
with. As regards smokelessness, the perfect furnace seems to 
frighten Mr. Stromeyer, for he thinks it will be too hot to do the 
platea good. We do not think he takes quite a broad view of this 
part of his subject. The high temperatures he names cannot occur 
where the naked plates bound the furnace. They can only occur 
where there are refractory linings, and when the gases escape from 
these, they may be led parallel with the plate surface, and not 
allowed to impinge until they have lost some heat. The subject of 
steam boilers is an interesting one. The workmanship of to-day is, 
we had almost said, perfect, but the use of fuel is not attended by 
the same care as accompanies the making of a boiler, nor is the 
combustion of fuel even regarded from the basis of first principles. 
Fuel combustion is simply a chemical process for which high tem- 
perature is requisite and necessary as well for the fuel as for the 
air. Even pure oxygen, tho great supporter of combustion, loses 
this power when cold enough to be liquid. It is but a question cf 
degree as between the liquid state of oxygen and the temperature 
of perfect combnstion in the boiler furnace. But though Mr. 
Stromeyer appears to recognise that something is wrong, he does 
not seem to grasp the full significance of this subject. 


Music and the Telegraph Conference.—In connec- 


tion with the International Telegraph Conference, a concert will be : 


given by the President of the Institution of Electrical Engineers 
at the Albert Hall on the evening of Thursday, June 11th. Sir 
Frederick Bridge will conduct, and the Royal Choral Bociety will 
take part in the performance of his ballad, " The Forging of the 
Anchor." The orchestra will play Sir Alexander Mackenzie's over- 
ture to The Cricket on the Hearth,” Sullivan's Di Rallo" Over- 
ture, and Dr. Elgar's "Pcmp and Circumstance" March in D. 
Madame Clara Butt, Mr. Ben Davies, and Mr. Andrew Black will 
contribute songs to the programme, and Miss Marie Hall will be the 
violinist of the occasion. 

On the evening of Friday, June 5th, the Electro-Harmonic 
Society will also give a special Ladies’ Night " Concert in honour 
of the foreign delegates. The usual string orchestra, with piano and 
" Mustel" organ, will play a selection of the national airs of 
Europe, Mendelssohn's Midsummer Night’s Dream” Overture, 
and other items. Mr. Montague Borwell and Miss Winifred Marwood 
will sing, Mr. Percy French will once more present his inimitable 
sketches in chalk, conjuring and juggling will figure in the pro- 
gramme, and Mr. Izard and Mr. Gatehouse will respectively 
play piano aud violin soli. On this occasion the Concert 
will be held in the magnificent ' King's Hall" of the Holborn 
Restaurant. 


Appointments Vacant.—Junior assistant for Peter- 
borough electricity works; chief inspector and assistant for Bolton 
Corporation tramways. The Birmingham Corporation is adver- 
tising for an electrical engineer at £1,000 per annum. The names 
of candidates for a vacancy of inspector of electrical fitters at 
Haulbowline are to be forwarded from Chatham through the 
Adwiral-Superintendent of the Dockyard. The pay is £130 to £170 
per annum, with £35 в year house allowance. 
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The so-called Planchette " Case.—In the S/andard"s 
leading article on this case on May 14th it says:—'' London, as 
Rome did in Juvenal's time, swarms with quacks and pretenders to 
all sorts of mysterious and quasi-supernatural powers. Hypnotism, 
animal magnetism, spiritualism, ‘psychical research,’ Christian 
Science, and the like, are the fads of the day. The venerable shams 
of Cagliostro and Mesmer, exploded again and again, are disinterred 
and clothed with a pseudo-scientific terminology.” The article 
then, in a grandmotherly way, tendered advice to those with money 
to avoid such shams, and yet, in its advertisement pages on the 
same day, a whole column was devoted to one of the most pro- 
nounced of these, and yesterday this was multiplied by three! Have 
the proprietors or editors of the Standard so soon forgotten the 
electropathic belt fad of the day? 


Physical Society.—Before the meeting held on May 
8th, Dr. R. T. Glazebrook, F. R. S., presiding, Dr. Watson read a 
"Note on the Construction and Attachment of Galvanometer 
Mirrors.” It has often been pointed out, notably by Lord Rayleigh 
and Prof. Threltall, that it is better to increase the sensitiveness of 
galvanometers and similar instruments by improving the optical 
system, rather than by pushing the electrical sensitiveness to 
extreme limits. When working with ordinary silver-on-glase 
mirrors difficulties arise in connection with the attachment of the 
fibre and the fact that it is necessary to use a varnish, which in all 
cases produces distortion. These difficulties have been overcome by 
using quartz instead of glass, and platinum instead of silver. A 
disc of quartz, the diameter of the mirror required, and about 1 mm. 
tnick is cut from a rod of the fused material. A small tag of 
quartz-rod is then fused to the edge. This is for the attachment of 
the fibre. One surface of the disc is then polished and coated with 
a platinising solution. The whole is then put into a muflle-furnace 
and raised to a red heat, when platinum is deposited upon the 
surface. The disc can then be ground down in thickness from 
behind until it is as thin as required. This does not produce dis- 
tortion of the mirror, because of the unstrained condition of 
fused quartz. Half-silvered mirrors can be obtained by adjusu ig 
the thickness of the coating of the platinising solution. Dr. Watson 
exhibited several galvanometer mirrors and also larger mirrors on 
plate glass and lenses. 

Mr. C. V. Boys congratulated the author upon a valuable and 
interesting paper. The subject of mirrors was one which for mauy 
years had troubled and perplexed experimenters. 16 was 
surprising that a new method of making mirrors, such as trat 
described in the paper, could have so many advantages over tho 
usual processes. 

Mr. J. W. Swan expressed his interest iu the paper, and said he 
was glad to see that the seed sown by Mr. Boys in the employment 
of fused quartz was being cultivated to-day. The paper was a valn- 
able practical contribution. He asked for the composition of the 
platinising solution. 

The Chairman, in congratulating the author, ssid he bad had an 
opportunity of discussing with Dr. Watson the uses to which there 
mirrors might be put, and he had seen their many advantages in a 
vertical-force magnetograph at the National Physical Laboratory. 

Dr. Watson said he thought the composition of the solution was 
a secret, but it was a comparatively inexpensive liquid obtainable 
from Messrs. Johnson & Matthey. 


Centenary of Dalton’s Atomic Theory.—The cev- 
tenary of the publication by Dr. John Dalton of his discovery of 
the Atomic Theory has been celebrated this week by the Manchester 
Literary and Philosophical Society, of which he was president for 
nearly 30 years in the first half of last century. The proceedings 
comn:enced on Monday afternoon, when Prof. Е. W. Clarke, cf 
Washington, delivered an interesting lecture on the Atomic 
Theory " to a large audience, and in the evening a dinner was. held 
at the Queen’s Hotel. At noon on Tuesday, in the Whitworth Hall 
of the Owens College, a degree ceremony took place, when Ear! 


Spencer, the Chancellor of the Victoria University, conferred the 


honorary degree of D.Sc. on Prof. Clarke, and also on Prof. J. H. 
vau't Hoff, Berlin. This was followed by a luncheon at the Town 
Hall, the Lord Mayor presiding, and in the evening a soiree was 
held at Owens College. A congratulatory telegram was received 
from the Russian Chemical Society, and Prof. J. Н. van’t Hoff, on 
behalf of his German colleagues, offered the society his heartiest 
congratulations, and paid a warm tribute to the value of Dalton's 
discovery. Prof. T. E. Thorpe presented an address on behalf of 
the Royal Society of London, and one from the Chemical Society 
was presented by Prof. W. A. Tilden. 


Personal.—Mr. Alfred James Cooper, late of Stamford, 
Lincolnshire, who has just been promoted to the important position 
of postmaster at the Rochester general oflices, has had considerable 
experience in electric and telegraphic work. He was at oae 
time with the old Electric and International Telegraph Co., and he 
was subsequently appointed an inspector of the telegraph service. 


Manchester Electrical Contractors.—At the first 
annual meeting of the Manchester and District Association of 
Electric Lighting and Power Contractors, held on May 14th, Mr. J. 
McDermott, of Lancashire Engineering Works, Ashton-under- 
Lyne, was elected president for the year 1903-4. An account of 
the work done by the association during the past year has been 
received too late for inclusion in this issue; we sball refer to it 
next week. 


For Sale,—4A notice appears in our advertisement pages 

to-day of a sale which isto take place on June 10th of certain surplus 

lant, machinery, &c., on the old premises of the Phenix Dynamo 
Со. Messrs. Wheatley, Kirk, Price & Co., are to conduct the sale. 
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Main Switches,—The Electrical Transmission Co., of 
Albert Works, Hammersmith, have just put on thei:market some 
new patterns of main switches. Fig. 1 shows their latest form of 
change-over or double-throw switch, called their "P" type. This 
switch is manufactured in sizes from 50 to 1,000 amperes, single, 
double or triple-pole, and is suitable for all voltages up to 500 


volte. It is designed so that the switch takes up the minimum 
height from the switch base when in the “оп” position. It can 
stand in the off position if desired, being held there by a powerful 


spring. It is quick-break in its action, and bas а double-parallel - 


break. Fig. 2 shows their latest form of protected main switch with 
case. Each pole of the switch is mounted on a separate slate base 
and a dividing screen is provided between the poles. The switch is 


Кто. 2. 


fitted with front connecting terminals, and the cables come into 
the case through insulating bushes. This switch is manufactured in 
sizes from 25 to 200 amperes, double or triple-pole, and is suitable 
for all voltages up to 500 volte. It has been designed spscially 
strong to suit rough usage, and is very suitable for use with motors. 


Boiler Explosion,—On Tuesday, at the works of 
Messrs. Belliss & Morcom, Ltd., Birmingham, a tube in a Babcock 
water-tube boiler exploded, causing the death of one man and 
serious injuries to four others from scalding. The boiler had been 
. in use for seven years. 


Tariffs.—.\ correspondent writes: — How far the 
country would be wise in establishing tariffs against importa is a 
debatable question. At the moment much is said about expecting 
everything from the Colonies and giving nothing in return. This 
view isincorrect. Thiscountry 18 paying on account of the defence 
of the Empire about 80 millions per year. There are about 
50 millions of Anglo-Saxons or white people in the Empire, of 
_ which one fifth are in the Colonies, and should pro rata, therefore, 
contribute 16 millions annually. They actually do contribute a 
mere fraction, though it is the boast of the Colonies that life is easier 
there than at home. These little islands, therefore, make a gift of 


16 millions annually to the Colonies, which could, therefore, well 
afford to give a preferential tariff to the old country to help on the 
trade which pays the defence of the Empire, and, therefore, to 


. avoid the starting of a tariff war against Great Britain. 


" On the mere question of home tariffs there is something to be 
said. The municipal authorities of tnis country when calling for 
tenders insist on the contractor paying certain minimum rates of 
wages. The effect of this is to enable foreign firms to under-cut in 
the mattar of prices. The low foreign price appeals strongly to 
municipal authorities, who appear to be imbued with the convic- 
tion that the British workman is best served by ruining British 
firms. The order goes to the foreigner, who is subject to no con- 
dition as to wages, and foreign-made stuff is dumped freely here, 
as may be seen at Manchester, St. Pancras, and elsewhere. 

" Some of the stuff sent here from abroad is good; much of it is 


shoddy and flimsy. The point we wish to make is that it.all comes 


in free from the special restrictions demanded by the municipali- 
ties. It is not possible to enforce such restrictions on the foreigner. 
It would be possible to enact that no foreign tender should be con- 
sidered by any municipal or other authority or company or indi- 
vidual who demands such special clauses as to wages or other 
matters which cannot equally be enforced against foreign firms. 

This end would be to a certain extent attained by the laying on 
of an import duty in order to countervail such clauses more or less, 
and produce an approximate equality. We cannot say what such 
a duty would amount to. Contractors could probably state the 
enhanced cost of such restrictions upon manufacture. Had Mr. 
Mosely constituted a commission of working men to examine this 
question, we think they would have found out how very negative 
was the benefit attempted to be conferred upon them by 
their self-constituted frien s, and they would have demanded 
that no such restrictive clauses should be enacted. We can- 
not both eat our cake and have it, nor can we live on 
free trade with restrictive clauses against our own manufacturers 
intensified by preferential sea and railroad rates in favour of the 
foreigner. This is not the free trade hoped for by Cobden. It is 
protection for the foreigner. The English market is the mort 
valuable in the world, and foreign nations will stop at nothing to 
capture it, They give bonuses on exports, rebates on railway rates, 
and laugh at the restrictions we put on our own people, restrictions 
which alone amount to a handsome profit for the foreigner. How 
long are such things to be endured ? " 


The Post Office and its Electric Supply.—This 
Bill was on the 12th inst. read a second time in the House of 
Commons and referred to a Select Committee. Mr. Austen Cham- 
berlain said it was a Rill enabling the Post Office to acquire certain 
sites for Post Office purposes. He sought power under the Bill to 
acquire land, with a river frontage, in Southwark for the erection 
of a power station for the supply of electricity for Post Office pur- 
poses. He had been asked whether he would consider the 
advisability of obtaining this power from one of the existing 
sources of supply instead of creating a new Post Office establish- 
ment. At the present time the Post Office supplied the 
whcle of its electricity for the Central Telegraph Office; 
bat they had exhausted their power at that station, and they 
were urgently in need of further power in order to improve 
the telegraphic facilities for London. But since the Bill had been 
drafted he had reason to think, as the result of some communica- 
tions he had received, it might be possible for the Post Office to 
make advantageous terms with one of the existing companies which 
would relieve him from the necessity of proceeding with this scheme. 
At the same time, he would ask the House to give him the power 
which was taken in the Bill, because bis chance of making any terms 
at all of a satisfactory kind would be reduced if it became obvious 
to those with whom he was dealing that he had no option but to 
accept their terms. : 


Fatality.—4A young employé of the Mersey Railway Co. 
was knocked down by one of the trains at Central Station, 
Birkenhead, on 17th inst. It isstated that the body was dreadfully 
mangled, and in parte bore signs of severe electric shocks having 
been received. 


The Mosely Commission.—Americans profess to be 
merry over the idiomatic statement that the British workman has 
nothing to learn from Americans. Those who understand the idiom 
know how to place а correct meaning or shade of meaning upon 
the term, and, properly understood, it is quite true. We think the 
delegates have really learned a good deal, and perhaps they have 
learned nothing more valuable than that, while certain things are to 
be done by organisation and free use of machinery, the American 
methods must not be too closely followed. Carried too far, they 
mean shoddiness; many Americans are already quite aware of 
this, and are finding out that there is much more in certain British 
ideals than can be conveyed in the usual American judgment of 
“ clumsy,” over-weighted, and so on. The Mosely delegates have 
been seeing how rapidly tlimsiness can be manufactured, but it is 
not to manufacture similar quality that they are to apply their 
observations. It is quite time that English purchasers learned that 
а 200-kw. machine was not the same thing wherever made. Had 
Englishmen in command been more of engineers and less of 
the titled ornamental nominee order, many thousands of 
pounds’ worth of foreign-made stuff would never have been 
bought. All foreign stuff is not bad, but much of what is dumped 
here is radically bad, and yet, to read the American papers, every 
American engine is as good as the Straight Line, and all American 
tools are of Brown & Sharp standard. Engineers know bettes, and 
could show very different qualities. 
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American Ideas of Protection.—An esteemed con- 
temporary refers to the suggested European combination against the 
importation of American goods, and says that this can only mean 
one thing, namely, that goods can be produced at lower rates by 
America than by Austria and Germany. Applying the eame line of 
argument to America, would the American machinist state that the 
tariff wall which surrounds the United States, and is doubly as 
high as most other tariff walls, is proof that Europe can produce 
cheaper than can America? The argument is equally applicable in 
both directions. Our contemporary pleads that Europeans will do 
well not to refuse to use American products. Yet Americans refuse 
twice as hard to use European products. This curiously inconsistent 
attitude of Americans is very general. Indeed, it is bat a sample 
of the attitude of all the ultra-protectionist nations. The Colonial 
Secretary’s speech appears to taken as a personal affront by 
Germany—a country that has levied very heavy duties against 
British products for years, and has gone so far as to levy differential 
rates against Canada simply because Canada stood by the mother 
country. Foreign nations presume far too much, and Germany, in 
55 affects to consider that we have no right to impose tariffs. 

ee trade is very well, but it is being exploited unfairly by the 
foreigner. France alone for a time did enter into & commercial 
treaty with us, very much to the benefit of both sides while it 
endured. But to-day friendly France, amiable America, rapacious 
Russia and greedy Germany all unite against the British Empire, 
and though we may still think free trade a good thing, it is & question 
if the people will not support the one minister who seems to be 
a vertebrate, and make some reply to the tariffs of the selfish 
foreigner. 


LE.E. (Students' Section).—The visit to Messrs, Elliott 


Bros., which had been fixed for last Saturday, May 16th, had to be 
postponed. 


Cricket Anomalies,—It is not a little curious that 
whenever the Essex skipper is clean bowled, he is, nevertheless, 
Kortright out! Surrey is said to be agitating for a narrower 
wicket, since the famous Essex bowler, to whom a large Mead of 
praise is due, found the stumps so easily. 


For Sale.— Tenders are being invited for the purchase of 
engines, boilers and dynamo, now working in the Admiralty Pier 
Turret at Dover. Particulars are given in our advertisements to-day. 


THE CENTRAL STATION ENGINEER. 


Мв. W. Masser has resigned his position as assistant (distribution 
engineer) to the Willesden District Council to join the staff of 
Messrs. W. T. Henley’s Telegraph Works Co., Ltd. 

The vacancy of junior shift engineer in the Bradford electricity 
department, has been filled by Mr. G. W. Gnosszr, late assistant at 
the Leith Corporation electricity works. 

The employés of the Hove Electric Lighting Co. on Saturday ha 
a walking competition to Steyning and back, a distance of 21j 
miles. There were 12 competitors, and HARPER arrived first in 
3 hours 56 minutes 41 seconds, BLACK WELL being second in 3 hours 
59 minutes 13 seconds, and THORN third in 4 hours 5 minutes 10 
geconds. | 

The staff of the Wigan Corporation electricity works havo pre- 
sented Mr. J. Davipson, who is leaving, with a gold-mounted 
ebony stick and a silver-mounted pipe in case. 

. Mr. R. SoTER VILLA Bayntom, of the Trafford Power and Light 
Supply Co., has been appointed shift engineer at the Dickinson 
Street and Bloom Street works of the Manchester Corporation. 

Worksop U.D.C. has inoreased the salary of Mr. CROwTHER, 
electrical engineer, from £125 to £175 per annum, | 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


ed 


City of London Electric Lighting Co., Ltd. (34,406).—This 
company's annual return was filed on March 80th, when 40,000 preference and 
70,595 ordinary shares had been taken up out of a nominal capital of £1,200,000 
divided into 40,000 preference and 80,000 ordinary shares of £10 each. £10 per 
share has been called up, resulting in the receipt of £1,105,950. Mortgages and 
charges: £700,000. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,198). —This company's annual return was filed on March 24th, when 21, 0C0 
ordinary, 10,000 first preference and 10,000 second preference shares hal been 
taken up out of a nominal capital of £350,000 divided into 50,000 ordinary, 10,C00 
first preference and 10,000 second preference shares of £5 each. £5 per share 
has bcen ealled up on 15,968 ordinary, 10,000 first preference and 10,000 second 
preference shares, resulting in the receipt of £179,840. £25,160 is considered as 
paid on 5,032 ordinary shares. Mortgages and charges: £90,000. Debenture 
919 1190000 i this company jointly with Notting Hill Electrice Lighting Co., 

td., £130,000. | 


John S. Vaux & Co., Ltd. (Marine and Electrical Engineers, 
&c., Sunderland) (69,272). —Re-issue, on May 7th, of a debenture for £100, part of 
a series created April 25th, 1901, to secure 41, COO, charged on the company's 
undertaking and property, present and future, including uncalled capital. No 
trustees. Total amount previously issued of same series: £1,000. 


Electric Danite Syndicate, Ltd. (76,275).—Issue, on May 6th, 
of a debenture for £100, part of a series created February 6th, 1908, to secure 
£1,000, charged on all the company's property and capital, present and future. 
No trustees. Total amount previously issued of same series: 4600. 


Woking Electric Supply Co., Ltd. (46,175).—Issue, on April 
80th, of £250 debentures, part of a series created November 2nd, 1899, to secure 
£25,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustee Total amount previously 
issued of same series: £19,750. 


Electric Timber Seasoning and Preservation Co., Ltd. 
(61,428).—A debenture, dated April 80th, 1908, to secure £8650, charged on the 
company’s undertaking and property, present and future, has been registered. 
Holder: H. B. Weaver, 11, Stone Buildings, Lincoln’s Inn, W.C. 


South London Electric Supply Corporation, Ltd, (50,392).— 
This company’s annual return was filed on May 186, when the entire capital of 
£825,000 in 65,000 shares of £5 each had been taken up and paid in full. No 
mortgages or charges. 


Private Wire and Telephone Installation Co., Ltd. (76,888). 
— £2,000 debentures, created and dated April 27th, 1908, charged on the com- 


ny’s undertaking and property, present and future, including uncailed capital, 
ave been registered. No trustees. 


Hove Electric Lighting Co., Ltd. (36,942).—A trust deed, 
dated June 80th, 1898, securing debenture stock for an unspecified amount (the 
deed being stamped to cover £42,500), and, as collateral security, a debenture 
dated March 4th, 1908, securing £25,000, have been registered in view of an 
issue of debenture stock. The seourity is authorised by the articles of associa- 
tion, a resolution of the company dated March 14th, 1 and & board resolu- 

dated December Jath, 1895. Property charged: The company's under- 
taking and property, pre-ent and future. Trustees: Colonel A. Filgate, R. E., 
1064, Jermyn Street, B. W., and C. F. Tuffnell, Lloyd's, E. C. Prior charge in 
respect of first mortgage debentures: £17,500. 


Willans & Robinson, Ltd. (40,660).—This company’s annual 
return was filed on April 29th, when 63,668 preference and 6€,666 ordinary shares 
had been taken up out of а nominal capital of £750,000 in 78, 000 preference 
and 76,000 ordinary shares of £6 each. £5 per share bas been calied up on 
52,203 preference and 52,204 ordinary shares, resulting in the receipt of £523,085. 
£144,625 is considered as paid on 14,468 preference and 14,462 o inary shares. 
Mortgages and charges: £246,296. 


Telephone Co. of Egypt, Ltd. (17,824).—Issue, on April 29th 
of £2,500 debentures, part of р series created December 8th, 1898, to scoure 
£20,000, charged on the company's property, present and future, inoluding 


Fran capital, No trustees. Total amount previously issued of same series: 
32» 2 


Guildford Electricity Supply Co., Ltd. (36,725). —Іввпе, on 
May 6th, of £700 debentures, part of a series created November 19th, 1900, to 
secure £15,000, charged on the company a undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount previously 
issued of same series: £12,700. 


Metropolitan Electric Supply Co., Ltd. (25,395).—This com- 
pany's annual return was filed on April 8th, when the entire tapital of £1,000,020 
10 100,000 shares of £10 each had been taken up. £10 per share has been called 
up on 97,968 shares, resulting in the receipt of £979,680. £20,320 is considered 
as paid on 2,082 shares. Mortgages and charges: £170,000. — 


London Electric Supply Corporation, Ltd. (24,957).—This 
company's annual return was filed on March 80th, when 111,000 ordinary and 
49,840 preference shares had been taken up out of a nominal capital of £850,000 
in 200,000 ordinary shares of £8 each, and 50,000 preferenoe shares of £5 each. 
The full amount has been called up on each share, resulting in the receipt of 
£582,200, in addition to £160 paid on 160 forfeited shares, Mortgages and 
charges: £365,000. 


Chelsea Electricity Supply Co., Ltd. (20,468).— This com- 

y's annual return was filed on April th, when 44,486 o nary, 6,000 pre- 
erence and 500 founders’ shares had been taken up out of a nominal capital of 
£400,500 in 71,000 ordinary and 6,000 preference shares of £5 cach, and 500 
founders’ shares of £leach. £5 has been called up on 87,770 ordinary and 
6,000 preference shares, resulting in the receipt of £218,850. 285,830 is соп. 
sidered as рма on 6,666 ordinary and 500 founders’ shares. Mortgages and 
charges: £160,000 debenture stock and £8,800 “buildings.” 


Eastern Telegraph Co., Ltd. (6,338).—Issue, on May 6tb, of 


42,700 debenture stock, being the whole of a series created same date, ch 


arged 
Holder: F. R. de Levanté, 141, 
Hill Street, Peckham, 8 E. Total amount of debenture stock previously issued 
and ranking pari passu with this issue: £1,826,620. — 


Notting Hill Electric Lighting Co., Ltd. (25,921).— This 
pompany’s annual return was filed on March 27th, when 10,852 ordinary, 2,098 
oreference and 550 founders' shares had been taken up out of a nominal capital 
of £200,000 divided into 16,152 ordinary, 2,998 preterence and 650 founders' shares 
cf £10 each. £10 per share has been called up, resulting in the receipt of 
£114,000. Mortgages and charges: £50,000 debenture stock issued jointly with 
the Kensington and Knightsbridge E'ectric Lighting Co., Ltd., £130,000. 


on the company's revenue and undertaking. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Ws give herewith an analysis of the 


Belfast accounts of the Belfast undertaking for the 
Electrical year ending March 31st, 1903. During the 
Supply year the output has increased 38 per cent., and 
Accounts. the revenue 26 per cent. over the previous year, 


the difference being due to the much lower 
average price obtained. Of the total output, some 35 per cent. was 
for power, there being 1,360 н.р. of motors on hire, and applications 
in hand for a further 500 н.Р. i 
A satisfactory featara of the year's work is the reduction all 
round in works costs, which are lower in the total, and practically 
zd. per unit less than in the previous year, despite the increased 
output. As the department has а load factor of only 9 8 per cent. 
possessing neither traction nor street lighting, and is otherwise 
disad vautageously placed in the matter of fuel, the total works 
coste of only 1 29d. per unit reflect great credit on those in charge. 
The progress of the undertaking during recent years will be 
gathered from the following figures :— 


і i , + 
| , 
Works Works Average , Revenue 


| 
Output 8c. r. ! | 
ad in units, | connected. sum. бечо yer ual, of onzent 
ee ĩðͤvK DER peu | 
1899 | 622,486 . 51,500 2214d. | £5,743 | 4'359d. | £11,308 
1901 | 908,067 79,000 | 1°885d. | £7,133 | 758d. £14,292 
1902 | 1,206,699 ; 98.000 | 17934. | £9,016 | 3°487d. 417,385 
1903 1,665,560 | 122,000 | 1:974. | £9.004 | 31794. | £29,068 
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The prices charged for lighting on the maximum demand 
system are 6d. per unit for the first hour and 2d. after. Power 
3d. for the first hour and 1d. after. Long-bour consumers Id. per, 
unit. Mr. Victor A. H. M’Cowen isthe city electrical engineer. 


GENERAL STATEMENT. 


For year ending March 81st— 1902. 1908. Inc. 
Total capital expended £205,621 £221,718 £16,097 
Number of units sold . 1,206,699 ` 1,665,560 458,861 
Equivalent number of 8-с.р. lamps 


connected ... e iss 98,000 122,000 24,000 
Number of public lamps s 30 ine. 30 in. | — 
Maximum load in kilowatts T 1,485 1,968 483 

Haveuue Gross revenue .. £18,070 £29,536  £4,466 
Account » expenditure ... £9,016 £9,004 — 12 
» profit ... £9,054 £13,532 £4,478 

Average price per unit sold 3 457d. 3°179d. — 278d. 


REVENUE BTATEMENT. 


For year ending March 31st, 1903.— Gross. Per unit. 
By sale of energy, less allowances, bad à 
debts, ke. 885 Me © .. £22,068 3184. 
Motor rente we js M ins 410 06d. 
Improvers fees, ёс. ... m n bes 58 00d. 
Total revenue . . £22,536 3:24d. 
WoRKING EXPENSES. 
For year ending March 31st— 1902. 1908. 


Gross. Рег unit. Gross. Per unit. Inc. 
Coal es ee Е ) ee oe £3,056 Od. £2,979 429d. 
Oil, waste, water and engine- room 

stores КЕ 2s - . 820 *06 id. 223 082d. — 032d. 
Salaries and wages incurred in gene- 


ration and distribution 1.241 217d. 1.481 “207d. — 0404. . 


Repairs and maintenance of build- 


ings, generating plant, &c. . . 1,224 2134. 995 1433. — 100d. 

Mains, distributing plant, &c. . 585 116d. 730 105d. — 011d. 
Works and distribution costs £6,426 — 1:278d. £6,361 916d. — 352d. 

Rent, rates and taxes .. e .. 987 186d. 811 "117d. — 069d. 
Management expenses, salaries of 

engineer, clerical staff. 926 134d | 
General establishment charges: 1,658 8294. —0654 

Printing, stationery, insurance, J : 

law and sundry. 906 1904. 


Total works costs .. .. 49,016 1/793d. £9,004 1:297d. — 196d. 


Prorit STATEMENT.. 


Interest and sinking fand s . ... £11,228 
Income-tax... us T vs at ай 183 
Debt balance from previous year ... ds ids 374 
Bank interest and income-tax on dividends — 481 
Balance carried forward T EN bes 2,255 

Gross profit vis oe £193,532 


After deducting working expenses the department had a gross 
profit on tke years working of £13,532, to which was added a 
further sum of £481 brought forward, makinga total of £14,013, 
which was allocated as shown, financial charges absorbing £11,228, 
and after providing for other items a balance of £2,255 was carried 
forward. 


CITY NOTES. 


National Electric Wiring Co. 


Tus report of directors to December 31st, 1902, reads:—“ The 
gross profit for the period under review is £11,164 12s. 6d, from 
which has to be deducted expenses of administration, allowances on 
contracts, &c., amounting to £6,710 10s. 6d., leaving а balance of 
£4,454 2s, To this has to be added the balance carried forward at 
December 31st, 1901, viz, £372 9s. 114, making a total of 
£4,826 118. 11d. The directors recommend that this amount be 
dealt with as follows:—To pay a dividend at the rate of 24 per 
cent. on the paid-up capital for the year, £2,498 9s.; provision for 
further allowances, depreciation, &c., £1,943 88. 5d.; to carry for- 
ward £384 148. 6d. During the period under review the efforts of 
the staff have been directed towards the securing of more important 
work than has hitherto been undertaken by the company, viz, town 
lighting and electric traction, and the directors are in a position to 
congratulate the shareholders upon the present aspect of the busi- 
ness, having regard to the fact that they have already this year 
settled terms of agreement for lighting and power contracts with 
four municipalities, the value of which more than equals the turn- 
over for the past year. The directors regret the temporary decrease 
in the profits, which, however, under the circumstances was 
unavoidable, but they feel that, with the above information before 
them, the shareholders will realise that the decrease is more than 
eompensated by the result of the board's policy. The directors 


regret to atate that, for business reasons, Mr. W. R. Davies resigned 
his seat on the board during the year. Mr. L. B. Schlesinger, of 
Messrs, A. Keyser & Co., bankers, 21, Cornhill, E. C., was elected 
under Clause 73 of the articles of association to fill the vacancy." 


The meeting was held on Wednesday at Winchester House, Mr. 
R. Stewart Bain, C.A., presiding. ; 

The CHAIBMAN, in proposing the adoption of the report, said it 
showed that the result of the year's operations was not so favourable 
as last year, and they had held the annual meeting rather later than 
usual because of some important negotiations which they had in 
hand in connection with contracts for town lighting, and they were 
desirious of informing the shareholders the result of those negotia- 
tions which were entered into with the view of improving the 
position of the company. He was glad to say that the result up to 
the present was entirely satisfactory. They had acquired by pur- 
chase a provisional order for lighting thetown of Musselburgh, and 
they had a short Act before Parliament which they understood was 
unopposed, and therefore likely to pass this session, for the purpose 
of obtaining statutory powers for laying electric tramways between 
that town and the junction of the Edinburgh tramways, The town 
councils of Holyhead, Carnarvon and Bowness had d resol u- 
tions to place the lighting of those towns in the bands of the 
company ; and they had similar negotiations in hand, which looked 
very hopeful, with three other towns, two of which were con- 


‘siderably larger than any he had mentioned. Passing to the 


accounte, the broad fact which they had to face was that the result 
of the trading for the year would only admit of their paying a 
dividend of 24 per cent, as compared with 5 per cent. last year. 
The gross revenue for the year had amouvted to £11,164 as com- 
pared with £12,664 for the previous yeat—a decrease of £1,500, due 
to the decrease in profit on contract work caused by the keen com- 
petition to which that class of work was now subjected. The total 
expenses for the year amounted to £6,710, as compared with £6,060 
for the preceding 12 months, an increase of £650. That increase 
was accounted for by their having to charge a larger proportion of 
general expenses in the accounts, owing to the decrease in free 
wiring work, on which they only expended about £4,000 last year 

The total general expenditure was spr-ad over free-wired instal 

lations, works in progress and completed contracts, in proportion 
to the labour spent; and owing to the small amount spent on free 
wiring, the profit on the last account had to be charged with 
a considerably larger proportion of such expenses than in 
any previous year. It was, however, a matter of satisfaction 
for him to be able to inform them that the total expenses showed a 
decrease of £1,700 as compared with the previous year. The net 
result was that their profits were about £2,100 less than last year, 
and it was felt by the board that the wisest policy would be to 


reduce the dividend—which they hoped would only be a temporary 


reduction—rather than materially reduce their reserves and depre- 
ciation. Turning to the balance-sheet, it would be seen that all 
the capital had now been called up. The total expenditure on free 
wiring iustallations, after deducting the amount set aside for depre- 
ciation, now amounted to £46,914, and the total revenue derived 
from that source last year was £3,8.0, which gave a return of 
barely 9 per cent. It was useless to deny the fact that that return 
was disappointing. It ought to be nearly a third more, and would 
have been had they received the assistance of certain supply com- 
panies in enforcing the minimum payment where the consumption 
did not reach the minimum. Unfortunately, they could only enforce 
their claims with the consent and in the name of the statutory 
authority, 1. e., the supply company. In a few instances—and he 
was glad to say only in a few—the supply companies had 
declined to assist them in recovering their claims, and they 
had no redress. Considering that it was through the expendi- 
ture of that company that the supply companies received 
their customers, such treatment could hardly be considered fair. 
They had, after careful consideration, decided, except under special 
circumstances, such as in their own undertakings, where free wiring 
would be of great benefit to them, to discontinue any further 
expenditure on free wiring, and they had practically cancelled all 
their agreements. They believed they could use their capital and 
the services of the staff to better advantage, and since that decision 
was arrived at, all their efforts had been directed to the acquisition 
of concessions for complete equipment of central stations for town 
lighting and electric traction, and he thought they would agree 
that up to pea a they had every reason to be satisfied with the 
result achieved. The value of the contracts they had obtained 
more than equalled the turnover for the whole of last year. Of 
course, the date when the work was to be commenced would depend 
upon the date when the local anthorities obtained their lines, and 
the current accounts, therefore, would not get the full benefit 
of all the contracts he had mentioned, although they expected 
that all the contracts would be commenced before the autumn. 
In the case of Carnarvon, Bowness and Holyhead the provisional 
orders for the lighting of those towns were the property of the 
municipalities, As regarded the first two mentioned towns, and 
the third town, for which they were at present negotiating, the 
capital required for the complete installation, inclading central 
supply stations, would be provided for by the towns, and they would 
ran the stations for them for a period of 10 years and upwards. In 
the case of Holyhead, they would carry out the whole of the work 
of erection and equipment, and hand over the stations to be run by 
the municipality. In the case of Musselburgh, the order was their 
own property, and they would have to find the capital to work it, 
but as they regarded the order as a valuable one, there should be no 
difficulty in raising the capital required for the purpose. They 
would probably raise it by means of a construction syndicate, and 
shareholders would have an opportunity of entering the syndicate. 
He was glad to say that the work in progress represented abo 
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42,000 more than at the same time last year; the stock was about 
the same; the amount due from debtors was £23,000, as compared 
with £16,000; the increase being caused by their renderiug some large 
invoices at the end of the year. Ofthat amount, and for the work in 
progress, they had since collected over £20,000. He would like to say 
thatalthough they had been engaged in procuring those large orders, 
they had not been neglecting their ordinary contract business, and 
the orders already taken this year numbered 311, with an aggregate 
of 11,000 lamps. 

Mr. L. B. ScHLEsINGER seconded the motion, and the report was 
adopted. | 

Subsequently an extraordinary general meeting was held, when 
the CHAIRMAN proposed a resolution altering the name of the com- 
pany to the National Electric Construction Co., Ltd. He explained 
that the change was desirable owing to the extended nature of the 
company’s business, and they found the old name a disadvantage 
when they were tendering in competition with other companies. 

Mr. EcHLESINGER seconded the resolution, and it was carried. 


West India and Panama Telegraph Со, 


Tux fifty-second ordinary meeting of the shareholders of this com- 
pany was held on Wednesday at Winchester House, Mr. W. B. 
Kingsford presiding. 

The CHAIRMAN, in proposing the adoption of the report, congr: tu- 
lated the shareholders on the fact that the half-year under review 
had beer singularly featureless and uneventful. So thoroughly was 
that the case, that the whole story was told in the accounts. The 
receipts for the half-year were £31,062 as compared with £25,243, 
an increase of £5,819, due, in part, to the increase in normal traffic, 
which they were very glad to notice, and in part to exceptional 
traffic arising out of the late troubles in Venezuela. The expenses 
amounted to 20, 679 as compared with £19,836. That was an in- 
creace of £846, and of tbat sum £629 was due to the increased cost 
of repairing cables. The expenses in London showed an increase 
of £52; at the stations there was an increase in the hire of sloops 
of no lees than £291, and there was also an increase in salaries and 
printing. They were fortunate in recovering from the bank of 
Martinique £105, part of the cash balance which was on deposit 
there at the time of the destruction of St. Pierre. During the 
half-year the cost of repairing cables had amounted to £7,674, in 
addition to which, 70 knots of new cable were laid at a cost of 
£7,176, which bad been charged against reserve. That expenditure 
was caused by their having to renew a portion of the St. Lucia— 
Grenada and 5t. Lucia—St. Vincent cables, which were interrupted 
by the volcanic eruptions last year. As the directors had a little 
larger balance to deal with, they thought it would be only proper 
to recommend the payment of 8s. per share on account of the arrears 
of the first preference shares. They would all remember the terrible 
experience undergone last September by their repairing ship, the 
Neuinglon, aod of the very narrow escape she had of being lost 
whilst attempting to repair the cables near St. Vincent. Captain 
Wardroper, who was in command, told bim (the chairman) the other 
day that but for the direction in which most happily the wind 
chanced at the moment to be setting nothing could bave saved the 
vessel from being destroyed. Since then, sevcral violent eruptions 
had occurred, and some of them quite recently. Under those cir- 
cumstances the directors felt that it would be a moat rasb, ill- 
advised and perilous venture to expose the vessel a second time to 
the risk of meeting with some fatal disaster, and they felt thera 
was no help for it put to be patient and postpone the repair of those 
cables until more halcyon days set in. It was just about a year ago 
that they lost the (,«uppler, and he was pleased to be able to 
announce that their new ship had now arrived in the Tbamee, and 
was lying off Woolwich. Immediately after her arrival he (Mr. 
Kingsford), Mr. Holmes and Mr. Brown, went all over her, and they 
were all very favourably impressed with her appearance and equip- 
ment, and they hoped and believed that she was going to turn out 
what they wanted—a good, strong, and thoroughly efficient working 
ship. два compliment to Mr. Holmes, who had shown the greatest 
interest in the matter, and asa msrk of their esteem and respect 
for an old and valued colleague, the board had christened the vessel 
the Henry Holmes, and they hoped she would be able to start for 
the West Iudies in about a fortnight's time. 

Mr. W. S. ANDREWS seconded the motion, and the report was 
adopted. 


Callender's Cable and Construction Co. 


THE report for 1902, to be submitted at the mecting on the 28th 
inst., shows a balance at credit of profit and loss for the year’s 
working of £40,053, to which must be added the balance brought 
forward from 1901 (after deducting the amount paid as bonus to 
the staff in accordance with the suggestion made by the share- 
holders at the last general meeting), £27,202, making £67,255. 
From this must be deducted interest on debenture stock, 46, 525; 
dividend on preference shares, &10, 00; leaving an available 
balance of £50,730, which it is proposed to deal with by the pay- 
ment of a dividend on the ordinary shares at the rate of 10 per 
cent, per annum, being 108. per share, wherecf 5s. was paid on 
November lst, 1902, and the remainder by payment of a bonus 
of 5s. per share, carrying forward £24,480. During the early 
part of the year the out-turn was excellent, but there was 
great stagnation later in all descriptions of electrical work, 
resulting not only in the curtailment of the volume of 
business, but also in a reduction of the profits made thereon. The 
unsatisfactory position of copper during the year also tended 
towards reducing profits. In accordance with the power given to 


the directors at a special meeting of the company, a further issue 
of debenture stock was made in July last. Subscriptions were re- 
ceived for an amount considerably in excess of the £110,000 stock 
then offered, and the whole amount was placed, thus providing the 
company with funds which will enable it to carry on its business in a 
more satisfactory manner than before. For the purpose of that issue 
the directors thought it advisable to have the whole of the property 
at Erith valued by Messrs. Bramwell & Harrie, and they also made 
& valuation on December 31st last. After providing for depreciation 
up to that date, they certified that the value of the property was 
then £300,884, being £19,112 in excess of the amount at which it 
stood in the company's books. j 


Metropolitan Electric Supply Co. 


Mr. W. Harrison Cripps presided at an extraordinary general 
meeting of this company held at Winchester House on Tuesday. 
The meeting was called for the purpose of passing resolutions 
increasing the capital to £1,500,000 by the creation of 100,000 new 
44 per cent. cumulative preference shares, and altering the articles 
in respect thereto. 

In moving the adoption of the resolutions, the CHAIBMAN said that 
at the recent meeting, he said that it was not unlikely that before 
long they would have to consider the question of the Marylebone 
award. That award remained to a certain extent in the same posi- 
tion. In dealing with public bodies it was very difficult to get on 
with any rapidity, though he thought that the Marylebone Council 
was really doing its best to fultil its engagement. A committee 
was epecially appointed to deal with the matter. In the mean- 
while it was necessary for the company to raise more capital to go 
on with. The arbitration had taken over a year and a balf, and 
there was still à considerable time to elapse before the award would 
be received in cash. Two years ago, instead of raising capital to 
meet their very large current requirements, they went to their. 
bankers, who very readily lent the necessary money for temporary 
demands. Those demands had been extended over two years, and 
the debt was now something over £400,000. The directors were 
anxious that that should be repaid, and it was for the purpose of 
doing that, that the shareholders were asked to sanction that 
raising of capital. To a certain extent it scemed a pity that they 
should have to do that, in view of the large sums which would be 
coming in the future from Marylebone. They must be financed; 
they were not only financing the old portion of the concern, but 
also the work being carried on from day to day in Marylebone. 
When the Marylebone purchase was completed, they would bave to 
reorganise their capital, but they thought it would be best for the 
company to make the new preference shares permanent. The 
shares might have gone off at a rather lower interest than 44 per 
cent.; but after taking the best advice, they decided to issue at 
44 per cent, which would carry, very probably, a considerable 
premium. I¢ was proposed to issue the shares at parto present 
shareholders, in the proportion of one new £5 preference share for 
every £10 ordinary now held. The sbareholders would thus have 
the benefit of the bonus. In order to protect the new preference 
shareholders, it was arranged that if they were paid off—under a 
reorganisation schecme— within the next five years, they would be 
paid off at 10 per cent. premium. The issue did not entail any 
serious charge upon the resources of the company, for at present 
they were paying the 44 per cent. interest to the bankers. A con- 
firmatory meeting would be held on June 9th, and if the proposal 
passed on that occasion, it was proposed that the allotments should 
be issued on that date. There would be £2 payable on allotment, 
and £1 at the end of each two months thereafter, so that the 


. payments would be completed by the end of the year. 


Sir Jauks PENDEB seconded the resolutions. 

A long discussion ensued in regard to the way in which the 
capital is to be raised. One speaker thought that the loan might 
ba continued until the Marylebone money was received. Others 
thought thas the new shares should bave preferential rights as to 
capital as well as to dividends. The 10 per cent. premium, payable 
in the event of early paying off, was a costly proceeding. Other 
speakers put questions as to the progress of the Marylebone 
negotiations. 

In reply, the CHAIRMAN said that he believed it was a thoroughly 
established principle in law that after an arbitration there must be 
an uncertain interval between the time when a business is actually 
bought and the time when it can be handed over; the interest 
charge of 4 per cent. had been acquiesced in by Marylebone. When 
the company obtained the award it would also get the 4 per cent. 
on the money since the notice to treat 14 years ago. At present 
the company held the property, and intended to do во until they were 
paid. They were managing the property, and so long as they were 
spending money in a reasonable way there was no doubt whatever 
that that money would be repaid by Marylebone with 4 per cent. 
interest. In regard to a new company, they thought it extremely 
unlikely that any winding up would be necessary, but seeing that 
there was the possibility they had to provide for it in the resolu- 
tions. The preference shareholders would be in the same relation 
to any such new company as they were to the present company. 
The new preference shareholders were not entitled to any share in 
the Marylebone award. They had considered very carefally 
whether those shares should be preferential, both as regards income 
and capital, and after taking the best advice they had come to the 
conclusion that thcy should not be as regards capital. In regard to 
a suggestion to raise temporary debentures, £400,000 was а very 
large sum to lend on security which was not available at a moment's 
notice. They might have handed over the Marylebone award, but 
if there were & run on the bank to-morrow they would not 
have found much available cash in the award. "There were busi- 
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ness reasons which made it undesirable to go minutely into details 
in regard to many of the points raised in the discussion. 

The resolutions were subsequently carried, but compared to the 
number of shareholders present, the hands raised in support of the 
resolutions were few. 


Globe Telegraph and Trust Co. 


THE Млвосіз of TwEEDDALE presided at the meeting held at River 
Plate House on Tuesday, and, in moving the adoption of the report, 
said that they would remember that the financial year now ended 
at April 30th instead of July 18th. It was not possible, therefore, 
for him to make any comparison of the receipts for the broken 
period with those of any past full year. The rate of dividends 
received from other companies was practically unchanged. The 
receipts for the broken period, after deducting working expenses, 
were £137,033. During the year the directors had lost no oppor- 
tunity of making changes in the investments wherever they might 
benefit the company. After referring in detail to some of these 
changes and some other matters connected with the balance-sheet, the 
Marquis said that their position was very satisfactory financially, 
for not only were the receipts well maintained, but he had reason to 
expect that the current year would also showan improvement. On the 
other hand, the value of their securities had fallen considerably below 
what it used to be, but that was due to fear that wireless telegraphy 
might deprive the company of a portion of their income. Не (the 
chairman) believed that before long the securities would recover the 
position they had formerly held, when people realised that so far from 
wircless telegraphy being likely to prove & competitor of the cable 
system it was much more likely to prove a very valuable feeder 
of it. | 

Sir James PenpER seconded the adoption of the report and pay- 
ment of dividend. ` : 

Mr. Massey (a shareholder) asked what was the effect of the 
Pacific cable competition upon the Australian traffic of the Eastern 
und Extension Cos. It had been said some time аро! that it would 
ba 25 per cent. diminution. 

The CHAIRMAN, in reply, said that the Government was losing 
£95,000 a year upon the Pacific cable transaction, which fully 
justified the position which the telegraph companies took up in 
relation to it. The value of the securities was £146,000 more than 
their cost, which, considering everything, was a very satisfactory 
state of things. He believed that some of these days they would 
be able to report them at a very much higher figure than that. 

The resolution was adopted, but with one dissentient, this gentle- 


man being one who did not understand the re-arrangement of 


quarterly dividend payments, which was approved at the previous 
meeting. 


Alliance Electrieal Co. 


Tue report for the 12 months ended January 31st, 1903, shows a 
profit, after deducting directors' fees and expenses of managemont, 
and making due provision for depreciation, and adding balance 
brought forward from last year, of £7,013. The directors propose 
to write off the balance of the formation account amountirg to 
£338, place £300 to the reserve account and declare a dividend of 
5 per cent. on the ordinary shares, carrying forward a sum of £259. 
The company’s installation departments in London, Birmingham 
and Manchester have been fully occupied during the last 12 months, 
aud several important electrical works have been completed. 


British Columbia Electric Railway Co. 


Tue directors announce for the year ended March 31st last :— 
Operating profite, £51,928; estimated London office and general 
expenses, £3,500; debenture interest, £11,142; preference interest 
and dividend, £10,750; balance available for depreciation, reserve 
funis and dividends on deferred ordinary stock, £26,536; total of 
A :Lenture and share capital at end of year, £717,600. Out of the 
n. ve profite, to June 30tb, 1902, 25,822 had been written off for 
pieliminary expenses and £33,225 had been transferred to the 
various reserve and renewal accounts. The amount of debenture 
sod share capital at March 31st, 1903, as shown above, does not 
include the issue of £175,000 Vancouver Power debentures, as the 
con pany had not, up to that date, received any benefit from the 
w. rks to be constructed by the Vancouver Power Co. 


Brisbane Electric Tramways Investment Co. 


Mr. H. К. Breeton presided at this company's meeting on 13th 
iast. at Winchester House, and moved the adoption of the 
report (which was given in our issue of May lst). He said 
that after payment of all expenses, and debenture interest and 
preference dividend there remained 48,086. This would have 
enabled tbe board to recommend a 2 per cent. dividend on the 
ordinary sbares but they thought it more prudent to keep that 
amount in hand. The result was not up to their expectatione, and 
the reasons for their disappointment were, firstly, unforeseen delays 
іа cpening their extensions, and secondly, the prevalence of severe 
depression consequent upon the protracted drought in the colony. 
n consequence of di'ficulties connected with construction, at the 
close of the year they had only opened about 11 miles out of the 19 
miles of extension comprised in their programme, whilst the Kelvin 
Grove route from Colleye Road to Edward Street was only opened 
in June last, the Norman Road extension in January last, and the 
Toowong extension was only sanctioned by an order in Council on 


February 25th last. The directors trusted, however, that they had 
now surmounted most, if not all, of their difficulties in regard to con- 
struction, and that the current year would see the practical com- 
pletion of their system. Under the circumstances they had reason 
to be satisfied that they carried nearly 2,000,000 more passengers 
during the year, and their cat mileage receipts had been well main- 
tained. The actual receipts for the year amounted to £125,450, or 
an increase of £13,967 over 1901, notwithstanding that in that year 
their traffic returns were assisted by the visits of the Imperial 
troops, and of the Duke and Duchess of York. To meet their 
liabilities in connection with additions and alterations to their 
feeder system on aocount of the extensions the board had issued 
£25,000 of debenture stock during the current half-year of 1902, 
and it would be necessary to issue a further £25,000 during the 
ensuing balf-year. The report was adopted. 


Western Telegraph Co. 


SIR J. WoLrE Barry presided at the meeting held at River Plate 
House on Monday, and in moving the adoption of the report, he 
said that the message receipts for the half-year to December 30th 
last were £212,683, compared with £209,033 for the corresponding 
period of 1901, a net increase of £3,615. Their revenue from inter- 
national traffic continued to show a steady increase, but that had 
been almost couaterbalanced by the falling off of local traffic in 
Brazil. Local trade in Brazil had not yet recovered from the de- 
pression which bad been experienced since 1901. Their share of 
traffic, from Soüth African correspondence, showed a considerable 
increase, and the prospect was very encouraging; if that prospect 
were maintained, the result would be very gratifying. Their ex- 
penditure at stations for the half-year was higher by £1,867, con- 
sequent upon a revised and improved scale of salaries for senior 
members employed abroad who had been many years in the service 
of the company. After referring to several other increases and 
decreases, he remarked that the cost of cable repairs was less by 
nearly £3,000. Altogether there was a net decrease of £3,622 in 
the expenses. After providing £13,421 for debenture stock and 
interest and sinking fund, and £3,070 for income-tax, there 
remained a balance of £130,357, compared with £106,541 for the 
corresponding half-year, to which was added £4,353 brought for- 
ward, making a total of £134,710. First and second interim 
dividends absorbed £62,379, and after transferring £65,000 to 
general reserve, and £2,000 to maintenance of ships’ reserve fund, 
there remained £5,331 to carry forward. The £6,631 charged 
against the reserve fund represented the balance paid to the con- 
tractors for the new cables laid in 1900, after debiting to spare cable 
account the value of the cable included in the contract, but unex- 
pended. The delay in settling this matter was caused by the 
appearance of a fault in one of the sections before the expiration 
of the prescribed period after completing the laying of the cable. 
It was agreed that the company’s repairing steamer should, at the 
cost of the contractors, remove the fault, which did not interfere 
with the working of the cable, and it was only in December last 
that the ship could be spared to carry out the work. This accounted 
for the sum debited to the reserve fund. Last January a small 
steamer, the Cormorant, was bought for the company and fitted as a 
repairing ship. She was now on her way to Monte Video, and 
would be used for repairing cables ia shallow water between Buenos 
Ayres and Santos or Rio, thas considerably reducing the amount of 
work upon which the Nurses would otherwise be engaged. The 
cost of maintaining this small steamer would not be material, and 
her acquisition would render unnecessary the employment of the 
larger vessel for repairs to the company’s southern coast cables. In 
fact, it had been found that the Wos ,, had really more work to 
do than ought to be expected from her. The International Tele- 
graph Conference would assemble in London on the 26th inst. and 
begin work in June. 

The motion was seconded by Mr. W. S. ANDREWS. 

A sharebolder (Mr. BLUNDELL) asked whether the St. Vincent— 
Pernambuco cables were both working well. He cspecially wished 
to know about the one which was laid 32 years ago, and in which a 
slight fault appeared some time ago. 

The CHaIRMAN, in reply, said that both cables were working 
satisfactorily, and doing duplex work. The slight fault had existed 
for some years, but it had not interfered with the working of the 
cables. It was very satisfactory that after so long a life, tne cable 
was still working. His predecessors in office had very wisely seon 
the necessity of building up strong reserve funds, and it was upon 
these that they fell back for the cost of renewing cables when 
nccessary. He had nothing to add to what he had already said with 
reference to Marconi telegraphy. He knew nothing of any 
invitation being given to Mr. Marconi to attend the Telegraph 
Conference. The cable which had been referred to, was laid by the 
T.C. & M. Co. The whole of the £65,000 for reserve had not been 
invested, as capital account was over-spent. Tue directors might 
have to issue some further capital to meet the expenditure which 
had been made. 

The report was adopted, and a vote of thauks closed the meeting. 


Lisbon Electric Tramways, Ltd. 


THE report for 1902 states that on July 31st, 1902, the company 
took the operation of the tramway into its own hauds. The result 
of the operations for the tive months to December 31st, 1902, after 
charging the interest and amortisation due on debentures, showed a 
net profit of £34,062 to be carried forward to the credit of the 
London profit and loss account. After payment of proportion of 
interest on debentures, from August Ist to December 3186, 1902, 
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and other charges, besides London office expenses and directors' 
remuneration, there was an available balance of £18,530. Out of 
this amount a dividend of 6 per cent. has been paid on the cum. 
pref. shares (interest due to June 30th, 1902) amounting to 
£12,450, leaving the sum of £6,080 to be carried forward. The 
company bad issued during the year 150,000 6 per cent. cum. pref. 
shares, making a total issued of 400,000. 100,000 preference shares 
remain in reserve still unissued. Last year witnessed the entire 
completion of the reconstruction of the company's tramway system 
in Lisbon to electric traction, the last section of the service having 
been opened to traffic on August 10th, 1902, at which date the 
construction company handed over its entire department, plant, 
stores, &c., to the Lisbon Electric Tramways, Ltd. 


Mexico Electric Tramways, Ltd. 


Tux report for 1902 states that the result of the company's opera- 
tions for the past year, shows & net profit of £10,529 to be carried 
forward to the credit of the London profit and loss account. The 
interest received on the dekentures of the “Compania de Ferro- 
carriles del Distrito Federal de Mexico" (held by this company), 
and the dividend declared by the “ Compania de Ferrocarriles del 
Distrito Federal de Mexico” on its share capital (all of which is 
held by this company), is then added, and after charging expenses 
and obligations, &c., against the same, a net balance is shown to 
the credit of profit and loss account of the sum of £20,260. The 
usual divid of 6 per cent. has been paid on the preference 
shares. During the year under review the company issued 112,987 
preference sbares, completing the issue of the 500,000 preference 
shares authorised. One small, but important, addition to the elec- 
tric service in the City of Mexico has been made during the rast 
year. The total distance now operated by electricity, under the 
company’s system, is 116 kilometres. During the year under 
review 31,132,030 passengers were carried, as against 26,709,225 
passengers during the previous year (1901), being an increase 
of 4,422,805 passengers, and һе receipts amounted to 
$2,400,787.83, as against $2,103,174.87 in 1901, showing an increase 
of $297,612.96. The increase in prices of material and rise in 
wages, ав a consequence of the lower exchange during the past 
year as against the previous year, may be taken, as a moderate 
estimate, at about 20 per cent. 


Brunner, Mond & Co., Ltd. 


Tue report for the year ended March last, shows a balance to credit 
of profit and loss account for the year of £524,259, which, with the 
amount of £36,501 brought forward, makes a total of £560,760. 
The preference dividend at 7 per cent. for the year is to be paid, 
and a second interim dividend at 30 per cent. per annum is recom- 
mended for the ordinary shares, placing £125,000 to reserve, 
writing £2,500 off patents account and carrying forward £36,781. 


Prospectuses. 


YzsTERDAY the list of subscriptions was to close in an issue of 2,500 
£10 5 per cent. preference shares, and 2,500 £10 ordinary sbares 
in the Potteries Electric Traction Co., to provide for the con- 
struction of the lires authorised under the order of 1902, and for 
the doublirg of a part of the track between Longton and Stoke- 
on-Trent. 

The City of Wellington Electric Light & Power Co. (formerly the 
New Zealand Electrical Syndicate) is offering for public subscrip- 
tion an issue of £75,000 5 per cent. first debentures in bonds of £50 
each, at par. The directors will pay off three classes of 6 per 
cent. debentures which, with premiums, amount to £64,950, and 
issue £75,000 out of atotal issue of £100,000, at a lower rate of 
interest, ie, 5 per cent. The new debentures will constitute a 
first charge on the undertaking of the company. The prospectus 
will be found in our advertisement pages. The list is to close on 
Tuesday next May 26th. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Barcelona Tramways Co., Ltd.—Further issue of £51,900 44 per 
cent. redeemable stock. The Committee has also ordered the ander: 
mentioned securities to be quoted in the Official List :—Primitiva 
Gas and Electric Lighting Co., of Buenos Ayres, Ltd.— Further 
issue of £70,000 4 per cent. first debentures of £100 each, Nos. 
4,001 to 4,450 and 5,001 to 5,250. 


Western Telegraph Co, Ltd.— The directors have 
declared an interim dividend payable on June 24th of 3s. per share, 
or at the rate of 6 PE cent. per annum, free of income-tax, for the 
quarter ended March 31st, 1908. 


Compagnie Francaise des Tramways Electriques et 
Omnibus de Bordeaux.—A dividend for the year ended Decem- 
ber 31st, 1902, will become payable on May 15th, 1903, as follows: 
—4:80 fr. on registered shares by endorsement on certificate; 4317 
fr. on bearer shares against Coupon No. 4. 


STOCKS AND SHARES. 


Wednesday Evening. 

A FEELING of financial unrest permeates the City and pervades 
the Stock Exchange. Its reason and its source are alike unable to 
be debited to any one cause in particular, but the fact remains that, 
notwithstandiog the popular rush for the Transvaal Loan, the public 
as a whole continue to view the stock markets with suspicion. 
Scme say that there is no money in the country," but such a 
vague generalisation at once fails when submitted to the touck- 
stone of test as supplied by new issues that appeal to the general 
investor. The,Stock Exchange has therefore to take things as it 
finds them, and ís able only to £uess at the origin of the weakness 
in most directions, & weakness which bas spread to the departments 
with which we are concerned, just as it is making its effect felt 
upon nearly all the other sections. 

What consolation can this week be derived by proprietors of 
electrical descriptions is chiefly of the negative order. For 
example, in a flat and feeble railway market the electrical stocks do 
not budge from their steady pcsitions. District stock is easier, and 
incidentally it may be remarked that complaint of the company's 
service as regards punctuality is rising almost as fast as that which 
condemns the atmosphere of the Central London. City and South 
London is firm, and may perhaps improve when the Military 
Tournament traffics begin to tell. In this market’s gilt-edged list, 
the three 5 per cent. Preference stocks of the last-named company 
stand at 1314, 1304 and 1283 in the respective order of years 
wherein they were issued. The 4 per cent. Debenture stock is now 
ex dividend at 1174. Central London Debenture (on which the 


interest is payable in the middle of July) stands at 1184. Mersey 


4 per cent. Debenture is 70; no dividend on this stock has been 
paid since January, 1900. 

Principal amongst the business in traction shares, that in British 
Electrics have to be noted. The Ordinary аге { up, and the market 
has broadened out to the number of orders daily received in the 
shares. The two other issues show no change, and our information 
goes to support the view that it is intended to put the price of the 
Ordinary to about 15. Calcutta Trams at 7 are a fraction easier, but 
Belgranos continue to be & good market, and Anglo-Argentine 
Trams at 44 are steady. London United Preference have eased a 
trifle to 112, the Debenture stock keeping firm at 107. 

Fresh rises of two and three points each are worth noticing in 
National Telephone Preferred and Deferred respectively, and 
subscribers to the company mournfully wish that the improvements 
in the quotations were accompanied by better attention to the 
service provided. In view of the advance which these two stocks 
have had, it would not be surprising to see the company's first and 
second Preference shares lifted a little. At the current quotation 
the yields are respectively 48 and 4§ on the money invested. The 
other telephone varieties have been motion less during the week. 

Telegraph securities kept unusually firm in the midst of the 
depressed House. Certainly China shares are down }, but 6e. 6d. 
of this is accounted for by the dividend. Great Northern of Copen- 
hagen are £1 lower, and Cuba Preference have shed 10s, other- 
wise the Ordinary list is clean of falls. A rise of ] has taken West 
India and Panama Preference to 6%, but Globe Telegraph and 
Trust Preference have eased off to 12 middle, the balance-sheet, 
details of which appeared in these pages last week, having brought 
in а few sellers. 

The electricity supply section is irregular. South London share; 
have been reduced to 33, and are now on a level with Smithfselds. 
St. James's Preference lost their temporary strength as soom asa 
small buying order was finished, and the price has returned to 9 
again. Kensingtons are better. City Lights” have still further 
improved upon their last week's rise, being 1 better, while Charing 
Cross Preference have hardened to the same extent. Some halfa 
dozen Debenture stocks are 1 point higher each, and the supply does 
not keep level with the demand. 

No markets has yet been made in the new Metropolitan Electric 
Preference or the new Potteries shares, nor are the Midland 
Electric issues mentioned. British Insulated shares keep dul), but 
it is thought that the price is now about as low as it will go. 
Callender's at 133 are steady, the drop in the company's profits 
having been pretty well expected. General Electric Preference at 
10 show a decline of 2, while at £3 middle Babcock & Wiloox shares 
are steady. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


А Business сове 
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16000 | Cuba Telegra i E 7 10 4 j- 7 64— 1% 6i 62 
6,000 Do. "10% Pref. ee ee ee ee e 10 4% 5 55 14 — T. 14 — 183 ee ee 
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600,000 ро. до. Deb. Stock Red. oe ..| 100 4 4 & 4 102 —104 102 —104 р 
171,504 | Oriental Telephone E Elec. Nos. 1 to 171,604, fully paid à PA 1 6 6 6 % í— 1 í— 1 
100,0001 Pacific and European Tel., 4 % Guar. Deba., T0 1,000 .. ..]| 100 a E: Es 97 —100 97 —100 aes 
11,889 Reuters ee 8 5% | 5% 64— 1 14 . 
8,908 5 ede ә 2s oo ee | Cert. та T% 102 = 102 m xå i5 
58,000 nited River e ephone bs 6 a 16 
40,000 Do. do. 8 Gum. Pret. Nos. 1 to 000 ее b ee ee J * 4 — 53 ee, 
179, 9471 Do. do. MN Gin í е .. | Stock = na 105 m 105 —108 E к 
15,609 | West African Telegraph, . | 10 ©. > — | в— 4 8— 4 vd бо 
$0,008 Wat Coast of Am AUA Nos. f f 1 to 80,000 and 63,001 to 88,008 . . 2) bi е КЕ 0- t 0— i .. m 
150,0001 Do. do. 496 Debs . 101,500 guar „ by Bras. Bub, Tel. 100 ee ee ee 92 — 97 92 — 97 ee 
367,990 | Western Telegraph. Ltd., Nos. 1 to 207,980 ss 10 796 |7% m 11 — 12 11 — 12 118 11 
75,0001 Do. Debs. 2nd series, 106 oe 5..  ..| 100 iis Е 101 —104 101 —104 НА 
400,000 Do. do. Deb. Stock Red. eo gaT ec 100 P ee ee т 96 — 98 
88,991 | West India and Panama наан " i "es 10 196 es Е? ‘ — 6 
84,568 Do. do. do. 6 Cum. lst Pref. ee е 10 ee ee ee " oe ee 
4,680 Do. до. до. 6 X, Cum. 9nd Pref. А 10 Vs k { — 4 34— 44 m “ 
80,0001 Do, do. do. 5 Debs., Nos. 1 to 1,800 е 100 ее 0 99 —102 99 —102 ee СЕЈ 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 ‘| British Aluminium 7 % Cum. Pref. . РР ХЕ eu 10 x ix 8— 4 8— 4 
800,0001 Do. do. 695 1st Mort. Deb. Book Red. as m .. | Stock id i 75 — 80 78 — 78 
100,000 | British Electric Traction ВЕ ae i. ЮУ 10 9% 9% 182— 124 14 — T 14 1474 
100,000 | Do. do. 6 % Cum. Pret. . 10 2. :- 12—1 12 — 1 195, in 
900,000: | Do. б % Perpetual Debenture Btock : Stock | -. DL Uu | 399 —125 122 —195 14 | 194 
100,000 | British Insulated and Helsby Cable 6 |1595 |10% |10% 7 8 чав 1 và EN 
100,000 Do. do. 6 % Cum. Pref. m * 5 ух 2a " 6} 5 6 ` 
60,000 Do. do. % sah Mors Deb. Red. 100 ; " bs 108 —107 109 —106 
50,000 {Browets, Lindley & Co., ee ее es ve ee 21 8 Nil es E ji a 48 ee 
50,000 1 . do. ' Pref. ee еә ее ee a1 6 6% ee 1 . to 178. 15/6 to 16/ ee 
106,781 | Brash Electrical Engineering, Ord., 1 to 105,781 .. oe ‚| 2 5 Nil Nil E ii 
150,000 Do. do. еа 6% Pref. .. 29 | 6 8% | 6% 14— 1 1i— 1 
126,000 Do. 42b b. Stock .. Stock К a > 99 —102 99 —1 
Do. Рег, ee Stock .. | Btock i - ps 89 — 94 89 — 94 
86000 | Oallender's Cable 8 shares „ de 5 115% |90 % 15 % 13 — M 18 — 14 
Do. = do. b 96 Cum. Pref. ee 6 oe ee ee 54— 6 6 
90,0001 Do. do. 44 ^» 1st моне Deb. Stock Red. Stock be ae M 108 —112 108 —112 1093 
1,860,014 | Central | London Railway, Ord. Stock ar Stock | .. 4 4% | 108 —109 106 —109 1074 
494,008 do. 4 1% Pref. Stook.. .. .. Stock ea 4 4% | 103 —106 108 —106 104 | 
. 494,998 Do. do. te dv ws Btock S] 4 4% | 108—111 108 —111 110 y 
1,830,000 | City and South London Railway ö |t ое ә Stock | 11235: 2 8196 71 — 18 71 — 73 721 714 
85,000 & Co., Nos 1 to 85,000 8 8 7 ee 21— 2$ 21— 91 22, ee 
100,0008 ро AES МО Reg. Debe. 1 to 900 of £100, and | P * , 102 —106 102 —106 "n 
99361 | Edison & Swan United Elec. Light, “ A” shares, £8 paid, le to 90,961 | Б Nil 0 — 0 — 
17,139 Do. „A shares, 01—017, b ay Nil 14— 2 14— of 
84,0231 do. 4% Deb. Stock Red. 100 зең i$ 78 — 73 — TI 
100,000: Do. e Deb. stock PIC ам N рї. 100 vx M 15 — 80 15 — 80 . 
112,100 Electric сок оооп, 1 © 112 1 кр En 2 6 96 6 96 2 } 2 "- 2 EN 
31,300 71% Cum. Pref., 1 to 81 wae tuy 2 Ре "a it 2 8 vyà— 3 А m 
85,5001 4% Perp. 1st Mort. — Stock | s. 1. | Stoch .. a . 100 —108 100 --103 з 
25,00 Genera Electro оо. (1900), 5 % Cum. Pref, — .. s.e.. | 110-7} 5% | 5% 5 10 — 104 9j— 10} 10 ES 
200,000 4% Mort. Deb. .. Stock.“ 7. е. y 99 —102 99 —102 vs Е 
85,000 Henley’ а (W. Т. $ Telegraph Works, Ord. 5 12% |20 % | 20% 15 16 { 15 — 16 153 154 
85,000 Do. do. Pref. .. 5 44% „ . l2 5 — 5 5— 5 4 a 
48,060 Do. do. ort. Deb, Stock .. | Btcke 7.. || .2 |; 99 |5107 —11 710; —111 1104 PS 
$0,000 | India-Rubber, Gene Percha & Telegraph Works 10 ;: | 10,9% 110% |.C. 8 184— 19 1 19 19% 184 
000,000 Do. do. do, 4% Ist Mort. Deb. 100 ai p i5 100 — 1 100 —103 1021 Де 
971,500 Liverpool Overhead Railway, Orc. 10 8195 131496 | 18% 5 51 512—151; е ка 
10000 + Do. do. Pref. ой ee de ceo саш Юе pte e 4 104— 11 104— 11 es i» 
97,860 | Telegraph Construction and Maintenan 192. | 174% | 20% | 20% | £33 — 36 33 — 36 312 a 
150,000 do. 4 96 Deb. Вав, Nos. 1 to 1,500 Red. 1909 | 100 f.. s "M 101 —104 101 —104 is 
640,000; | Waterloo & City Railway, Ord. Stun .. | 10 | BH | 8% 283% 99 —102 99 —102 


4 From Manchester Share List. 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone а Maintenance, 1/-—~2/-. | Oldham, Ashton, and Hyde Eleotrio (810 pa), Ord 14 
Bank rate of diseount 4 ver cent. ebe Sad. 1900. 


id 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Present . Btock Dividends for the Closing Closing Business done 
: NAME. or otations Quotations week ended 
апо; Share, | 138% three years. ay 18th. May 20th. | May 20th, 1908. 

: t 1900. | 1901. | “0a Highest.| Lowest. 

100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... $3 1 ME vis Ке — i i— 8 T “+ 

100,000 Do. 44 Ist Deb. Stock, Prov. Certs. ee oe ° е ee 118 —121 118 —121 ae ee 
20,000 | Brompton & Kensington El с Light Sup., Ord., 1 to 90,000 š 6 6% 8% 8% 1 11 1 11 - in 
20,000 Do. do. 1% Cum. Pref.  .. 6 is is s 1 1 101— 1 1 m 
50,000 Charing Cross and Strand Electricity Supply Ея 6 99% |10% 10 9— 94 9—.9 92% 215 
40000 Po 29, “City U а e Eat ee 5 ee ee ee 4- A 512 

* do: n e , Cum e . eo se ee ГЖ 1 | hd 

250,000 Do. do. 4% Deb. 8 Brock ken! Р ae 100 zs va m 106 —108 106 —107 aie - 
44,496 »Chelsea Electricity Supply, Ord. s s ae 5 5396 4 96 44% -6— 64 6 — 64 ee 

170.808 | City of London Electric L. ay rt tg Dol iiosé : . . | 49 |o: 5% | 5% 11 — 15 pur ii ii 

‚ ity of London Electric e —110, s А 1 : 

40,000 Do. 6 Cum. ef., 40.000 ее 10 6 oe ee 13 — 14 18 — 14 T 18 
400,000! Do. 5 V Deb. Stock, "eia (iss. at 116) all paid .. $a xs es $a - 122 —127 198 —138 E aa 
800,000 Do. 449% 9nd Deb. Stock, Prov. Certs., all paid . xx 100 bs on is 103 —106 | 108 —106 105 ay 

40,000 | County of London & Brush Prov. Electrio L ting, Ord. 1—40,000. . 10 4 96 4 96 4 96 8— 9 8— 9 5 83 

20,000 Do. do. do. 6 s 40,001—60,000. - 10 s ia vs 12 — 18 12 = 18 12 g 
400,000! Do. do. 44% Deb. Stock, Prov. Certe. (all paid) Bed es S ix vs 110 —118 111 —114 i 

50,000 | Edmundson's Electric Corporation, Ord. Shares ae s b 796 1 7% ix 63— 7 62— 1} 64 

80,000 Do do. 6 % Cum. Pref. ee s ib i. es 6 — 6 — 68 69 
140,000 do. 44% 1st Mort. Deb. Stock са 100 $a ap. v 107 —110 107 —110 - Е 

21,000 ао and Knightsbridge Electric, Ord. »s 5 12 % |109$ |10% 10 — 11 11 — 12 RE 

90,000 Do. do. do. 4% Debenture Stock К Stock es 2 te 100 —103 108 —106 ч "I 
110,000 | London Eleotric Supply Corporation, Limited, Ord. .. А 8 T 2 5% 5.— 23 23i ра xx 

49,840 Do. do. do. 6 % Pret. b as s з 6 6 53) ха 
250,000 Do. do. do. 4 005 1st Mort. Deb. Stock Red Stock а s is 100 —108 100 —108 102 M 
100,000 Metropolitan Electric Supply, 1 to 100,000 А 10 6 96 64% | 72% 17 — 18 17 — 18 11% 11% 
290,000: Do. йо; 15% Mort. Deb. Btock ee ee ee ee ee ee 110 —116 110 —115 . : 

250,000 D. Mort. Deb. Stock Red .. .. | Stock ES «di v3 98 —101 98 —101 100 e 
10,852 | Notting Hill Electric L'ighting is ad T "t 10 1 2 6 $ 6 Ф 14 — 16 14 — 15 - ЕЕ 
40,000 St. James’ and Pall Mall Electric > Light, Ord. . 5 144 144 144 154— 164 164 151i 
20,000 Do. do. 7 Pret. 20,081 to 40,080 5 oe is aA 9 — 10 ИР a 

160,0002 Do. do. 84 Deb: Stook ioa Ss 100 ot és 5% 98 —101 99 —102 ds 
12,000 Smithfield Markets Electric 8 Ord. . as s 5 iiu - 9496 з— 8$ 8— 83 а da^ 
50,0001 Do. A% Deb. ee e в ee 100 ee ee ee 88 — 93 88 — 99 * 

65, 000 South London Electricity Supply, Ord vs ss $5 5% КЕ 5 Se $a 19% — 4 y 4 ‚8% 8i 
80,000 | Urben Electric Supply, ss sis vs es T 5 ps on ii 4 et 4 6h БА 
80,000 Do. do. 5 Cum. Pret. ee ee ee ee . D 6 ee ae ee 44— 5 — 54 * c ee 

110,000 | Westminster Beets Supp pply, Ord. $5 T "T ne ES 6 108% | 104% | 19 96 12 — 18 19 — 18 1211 5 

Do. 5 % Cum. Pref. .. Ке ae s 5 s Sa " 61— — M 6" 
* mE to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, May 20th. 
* L^ Я 9 
CHEMICALS, &c. 555 anc ы oe METALS, &0. (continued). . „ 
a ae чуко Моне 88 .. per owt. 5/- g Copper Sheet... oa .. per ton £75 x 
a š. x .. рег owt. 92J- s 9 „ Rod. .. рег ton £76 М 
а „ Oxalic.. ss 4 .. per cwt. 82/- нА e Уз (Electrolytic) Bars .. per ton £72 | " 
а „ Bulphurio .. d . per cwt. 5/6 T e h A eets .. perton £88 Vis 
a Ammoniac, Sal . рег owt. 42/- vs e s ji Rod .. рег ton 275 10 А 
s Ammonia, Muriate (orystal) .. per ton £38 10 e H.C. Wire per lb. ‘ s: 
.. per ton #80 € f Ebonite Rod RS o .. per lb. - e 
а Bleaching powder .. ae .. рег ton &4 10 x f КА Sheet 9 .. per lb. 57 бж 
а Bisulphide of Carbon. .. .. per ton #15 s n. German Silver Wire .. per lb. M6 s 
a Borax. s m .. per ton £18 = k Gutte-percha fine .. e | Per lb. 87 А 
а Benzole (90 б) Y ae .. рег gal. qj- ee h India-rubber, Para fine .. .. per lb. 8/104 to 8/113 : 
а " (50/90 ) is .. per gal. 5 se $ Iron, Charcoal Sheets .. per ton £18 es 
a Copper Sulphate .. Bs .. per ton £21 vs $ , Pig (Cleveland warrants) per ton 45/10 1/7 dec. 
a Lead, Nitrate м: ЕР .. per ton £2A4 s $ „ CORDES d 5 tosize per ton From 211 ss 
а „ White Sugar e .. per ton £81 "x бу карп .. per ton 47/6 to 50 s. 
a 1 5 А .. per = ica Vs $ x iro. galvanised No.8 .. per ton £9 15 es 
a Methyla p per gal. Ң 85 
a Naphtha, Solvent (90% at 160°C). per gal. 5/6 г. : Lead, Engin Ingot .. .. per ton £13 7/6 dec. 
a Potash, Bichromate, in casks .. per lb. 8d. АР Е Sheet T" .. per ton £14 10 eR 
a 11 Caustio (15/9094). . .. рег ton £24 3 г Manganin Wire No. 98 . .. per lb. 8 / ea 
A „5 Bisulphate vs .. per ton £85 ея g Mercury .. pet bot. £8 12 6 us 
a Shellac s .. рег owt, 121/- ae 4 Mica (in original cases) small .. per lb. 8d. to 1s. А 
а Bulphate of Magnesia "m .. per ton £4 10 is d n. 99 " 1 per lb. 28. to 8/8 " 
. а Sulphur, Sublimed Flowers .. perton £6 5 ya d .. per lb. 8/6 to 7/8 A 
a РА Recovered "E .. рег ton £5 10 xs p Phosphor Bronze, iin can castles per lb. 1/- tol А 
а » Lump .. сж .. рег ton £5 re , " rolled bars & rods per Ib. 1/1 to 1/4 $ 
a Soda. Caustic (white 70 %) .. per ton £10 15 is „ strip&sheet per lb. From 1/3 m 
a „ Crystals ks ae .. per ton £8 ie с Platinum Vs .. рег oz. #4 id 
а „ Bichromate, casks.. .. per lb. 244. Ws p Bilicium Bronze Wire . per lb. А 
$ Stee:, Magnet, aco’d’g to desc p n per ton 
METALS, &c. i yy i іп bars. 
b Aluminium Ingots, in ton lots .. per ton £130 бъ g Tin, Block .. dd e per ton 
b 3" Wire, in ton lots .. рег ton £168 ae f » Foil .. per lb. 
b Sheet, in ton lots .. per ton £166 At п „ Wire, Nos. 1 to 16 per lb. 
p Babbitt's metal ingots .. per ton £43 to £145 92 p White Anti-friction Metals Р 
с Brase (rolled me 2” to 127^ basis per lb. Tid. à ‘White Ant" brand per ton 
e „ Tube (brazed) per Ib. ^ 7 2 j Yarns, 2/108 Grey Cotton, on sp'ls per lb. 
е, „ (solid drawn). .. per lb. 744. © j ea, Flax. ws per lb. 
c „ Wire, basis.. Ds .. per lb, 44. vs i », 8ру10 Iba. Russian .. per lb. 
‹ Соррег Tubes (brazed) .. .. per lb. ў id j „. 10 lbs. Russian, single .. per lb. 
(solid drawn). per lb. Р ә j 180 Ibe. Jute rove per ton 
j Copper Bars кек selected .. per ton £75 k Zino, Sh’ t (Vieille Montagne bnd. ) per ton 


Quotations ‘supplied pplied by :- :—« Messrs. б. Boor & Co.; b The British Aluminium Co., Lta.; e Messrs. Thos. Bolton & Sons., Lied.; d Messrs. F. Wiggins & Sons, ; 
e Messrs. Frederick Smith & Co.: f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g Messrs. James & Shakspeare; k Messrs. Edward Till & Co.; ¢ essrs. Bolling 
and L.:we; j Messrs. W. Н. Hindley & Co.; k Messrs. Morris Ashby, Ltd.; m Messrs W. T. Glover & Co., Lid.; n Messrs. P. Ormiston 
J Obnson, bate & Co., Ltd.; р The Phosphor Bronze Co., Pu. 


_ ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 
А Week | Receipts for . Miles Week | Reoeipts for Miles 
Е Е u & &* & £* * | 

Aberdeen .. = .. | May 16 748 | +821 47.787 | 412,436| — | — 8 B. E. T. Co. 6 | £ £* £ £* | * 
Birmingham "m ee » 16 | 4,898 | + 95 9 + 6,317 — — iz . Bouthpo . | May В! 256 | + 90 4,468 | + 1,886 i— 
Bournemouth  .. 2 5 „ 18 948 — 0,216 — = m South Potaffordahire P ее. 8 866 | + 98 | 18,781 + 990 | 913 —1 
Blackburn » 15 729 — 4 6,088 + єп E +11 Swansea .. E sal n 8 | 471 | + 858 | 853508|-- 663 — 
Blackpool and Fleetwood | „ 16| 391 | + 9| 510; 810 — E Taunton.. ... „ 8 | 58 | + 5 — 48 +1} 
Bolin i Р 9 п e Mn 28717 | + 2508 5 | = E emouth scc res А EU + : ы + = 

or oe oe oe n , * + + eston - Super - are. T] | d — E * 
ын "m x "AP e "M 1 — | — 28 pe Ё Se Dist. T 8 T +281 коо + 3,774 104 iet 
um ey ee ` + — — € — re am , 2 — = — = 
British Elec. Trac. `Со.:— EE Ó Ё 3 Yorks. ооч Dist. . m x 8 — 9,518 — 6 |— 
Barnsley District ee » 8 165 — 8,657 — — — $8 Cardiff j РЕ | „ 9| 1,529 | +786 | 10,087 | + 6,702; — | — 
Devonport » 8 451 | + 40| 7,884 + 253 5 — Fe Dover ke. Ves » 16 198 | + 33.648 + 87| 8 | — 
O^ WIESE ЖЕ ЫШ ТЮЙ DPF EREREEE IE AE Hrs 

a , ?, t am .. ee oe 3 + + j + 
Gravesend—Northfleet ә 8 222 — 8,446 — = [Е Glasgow we zs li 9 | 18,267 |+1576 606,85 1| 429,18] 64 |+ 1 
ТЕЕ Е DOE € laf eie ж | 
epoo ga АБ 2 — 5118 4 + eds : Es «5 + + 7, — — 
Kidderminster.. |! „ 8 105 | + 1 1.986 + 106 бн 1 Liverpool ..  .. ^ 9,646 | +497 | 179,508 | + 9,891 | 101 8 
Merthyr .. "T „| ә» 5 196 | + 8 3,348 — 172| 8 | — Manchester ws „ 9 | 10,908 (+8325 — — 110 | — 
Middleton. „ 8| 39:5 | + 42] 4.7 . 195| 8 | — 5 Newcastle . „ 16| 8050 | +580} — — |м — 
r ESAE мөр = dcr LE „ 1 | БОЙ 4675 | 19,808] eon | = | — 
oe ee — gv, — — - or ee + + — TES 
Poole „ 8| 9710 | + 88| 4.599 749 = Sunderland „ 10 1027 | + 88| 639|4 904 20 — 
Potteries 8 з „ 8| 1,566 | +100 | 97,688 | + 9,151 — Central London Railway „, 16 7448 | +959 |189,918| + 6141); 6 | — 
Rothesay.. ee velow. B 75 + 80 1,1111114 478; —|— City and 8. London Ву] „ 17, 8084 | + 4 | 62,876] + 8,290 +} 
Sheerness eo es LT] 6 19 TT — == = Liverpool Overhead Ry. ,9 n 1,608 +170 81,019 + 2,929 4 — 
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: ELECTRIC DRIVING . 
IN MACHINE SHOPS, ENGINEERING AND 
SHIPBUILDING WORKS. 


(Continued from page 818.) 


THE paper by Mr. A. D. Williamson deals entirely with the work 
carried out in the various establishments of Messrs. Vickers, 
Sons & Maxim, Ltd., in which the aggregate horse-power of 
generators and motors amounts to about 22.500 B.H.P. 
This paper might very advantageously be read in conjunc- 
tion with the excellently-illustrated articles on the same 
subject in Traclion and Transmission, by Mr. Alexander 
Richardson, in June, July, and August, 1902. 

We shall not trouble our readers with a list of the 
engines and dynamos and other accessories erected at the 
several works. | 

The whole of the generating plant is of the continuous 
eurrent type, delivering current at 220 volte, and all the 
dynamos are shunt-wound. The sets are not divided up 
into small and large units, as for a motor load which is 
fairly uniform there is no advantage in such an arrange- 
ment. With his experience of the practical working of the 
installations, the author would, if the work had all to be 
done again, use a three-wire system with 440 volts across 
the outers. Incandescent lights and small motors with 
steady loads would be connected between the middle and the 
outers, and all motors above 5 H.P. each would be connected 
across the outers. For variable speeds the two voltages 
could be used, which would permit of smaller motors being 
used than at present, when almost all wide variations of 
speed are got by field regulation. A 8 {о 1 variation is 
obtained by this means, viz., 800 to 900 r.p.m. on motors 
of from 5 to 30 H. P., and 250 to 750 on the larger motors. 
= Cost of Produclion.—The author advocates, and very 
rightly so, the systematic recording of all costs, properly 
sub-divided. The costs in thé following table are average 
costs, including Sundays, holidays, and other “unprofitable” 
times from a station engincer's point of view :— 


SUMMARY OF GmwxRATISG Costs (Omm Yran). 


| | 
Present Works Total 
A al Fuel 
Power house. Ыы, бр. uM z oy per meres тані 

55505 
(a) Sheffisid, North | | 

4 seta of 160- Kw. 640 асаў 9 84 579d. 716d. 

each. 
(b) Sheffield, South | 

3 325-kw.and 1 1,925 26104620 7 21 462d. 6754. 


350. K w. | 
(c) Sheffield, Weat | 
1 350-kw. and 2 

200-Kw. | 
(d) Erith, 4 150- | 
ts 


750 | Not long enough ín operation for 
costs. 


| 
600 1,430,500! 20 O| 118. (about) 
| 


. Ew. sets. | 
(e) Barrow Ship- | | | 
yard, 5 150-kw. 750 : 644,500; 17 0 
sets. | | | 
(7) Barrow Engine | 
Works, юки. 2,000 3,504, 435 11 6 "77d. 97d. 


sets. | 
(y) Electric and | | Fuel 
O | and 
'55d. | | wages 
only. 


1°3d. (about) 


rdnance Acces- | 
sories Co (Dow- 375 | 364,000! 19 10 
| | 


son Gas plant). 
| | 


Total output (including smaller works) = 11,000,000 units per 
annum. 


Notes. 

(a) Fally loaded. | 

(b) Not fully loaded; th ры capacity during tbe period of 
test was only 975 kw.; the fourth set bas only been put down 
recently. This station can easily turn out 4,000,000 units annually. 
Ж Includes pumping all worke' water with steam from these 

ilere. 

(le) Comparatively lightly loaded, and ineludes steam supplied to 
a hydraulic plant. 

(f) The building, pipes, condensers, and cooling towers are 
complete, and the plant capacity was only 1,500 Kw. during the 
year of test, while the power house will accommodate 2,500 Kw. 

Charging the proper proportion of the final capital cost against 
the present plant for the year, the interest and depreciation amount 
to ‘2d., making total cost = ‘97d. per unit. 

(g) The works having been recently acquired, further information 
is not available, 


* 


CaPrrAL Остолу ON PLANT AND BUD NOS (VaBIOUS Wok ks). 


Sheffield, North £20 10 0 per kilowatt. 
Sheffield, South 2516 О „ - 
Erith 22 10 0 „ " 


Barrow Shipyard ._ 24 3 0 „ ы 

Barrow Engine Works 2610 0 , 4 

Electric and Ordnance Co. 26 6 0 „ " 
The most interesting figures are those relating to the 
Sheffield works, and an analysis of the cost is given below :— 
North Bouth | 


power house. power house. 
Coal .. — .. 313d. "255d. 
Water à ans А wo. "046d. 016d. 
Wages and supervision ... 102d. "101d. 
Stores sss wield 0174. `0164. 
Repairs 101d. 081d. 

i Works cot. 579d. 469d. 
Taxes m ro А .. 70274, 026d. 
Share of works railway, carting, 

coal and ashes, boiler insurance, 

employers’ compensation, &c.... 0044. ‘004d. 
Interest and depreciation 106d. 177d. 
Total cost per unit 716d. 875d. 


The difference in the costs is due partly to the variation in 
the price of coal according to the locality, and partly to the 
nature of the load factor. 

The Sheffield works possess the best load, lasting through 
the entire day and night (day load, 5,150 amperes; night 
load, 4,500 amperes). This refers chiefly to such work as 
steel melting, armour-plate and guo work, which must go 
on continuously. The other works make less use of night 
work; although a good deal is done at Barrow and Erith 
at times. 

Both the North and South Sheffield plants work on 
exactly the same load, as they are connected to a common 
network, yet the works costa per unit are one-tenth of a 
penny different. This is entirely accounted for in coal 
consumption. 

In the one case the engines work condensing, and 
economisers are used, whilst, in the other case, the engines 
are non-condensing, and exhaust steam feed heaters are used. 

In the non-condensing station it will be noted also that 
the generating sets are only half the size of those in the con- 
densing station. All the engines are of the high-speed type, 


' and these are in every way satisfactory under the severe con- 


ditions of continuous heavy loads. After five years' running 
the cylinder liners show practically no wear. 

Main Cables.—Kxcept in a few special cases, these are all 
run on insulators, and are lightly insulated to prevent acci- 
dental contact. | 

Motors.—In a few cases smooth core armatures are in use, 
but these were put in some six years ago. Generally 
speaking, the armatures are of the more robust slotted core 
type, and the author is of opinion that many of the appli- 
cations would have been impossible with the older form of 
construction. The fact that there are some 1,300 motors in 
daily use, switched on and off by the workmen in charge of 
the various machines, and that in spite of the rough usage 
they are subjected to they take care of themselves remarkab!y 
well, speaks well for continuous-current motor driving. 

Nothing is said as to the type of starting and regulating 
switches used, nor what has been the experience with them. 
Some information on this head would have been welcome. 

As regards the relative efficiency of line shaft driving and 
individual motor driving, the author thinks there is very 
little to choose between the two. He considers in detail 
three alternative ways of driving a line of 10 lathes, each 
requiring 5 H. P., viz. :— ` 

1. By one 40-в.н.р. motor and line shaft 110 ft. long. 

2. By ten 5-н.р. constant-speed motors, with belt drive 
from step cones. 

9. By ten 5-н.р, variable-speed motors, geared directly to 
the lathes. | | 

The relative costs of these three arrangements are :— 
(1) £410; (2) £575; (8) £685; and the total running 
losses, including losses in shafting and motors аге: 
—(1) 8 B.. P.; (2) 9 B. H. P.; (3) 75 B. H.P. 

If the lathes were always running, there would not be, as 
the author says, much to choose between the systems; but 
such are not the actual conditions of working. Mr. 
Williamson says working conditions may be fairly repre- 
sented by assuming eight out of 10 lathes to be in use. These 
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strike us as exceptionally good conditions from the works 
manager's point of view. 

Mr. Chatwood puts it as only two machines in 10 in the 
works in which he has had experience. Some figure inter- 
mediate between these two will most probably represent 
average conditions. 

The works of Vickers & Maxim are, no doubt, always 
busy, and the machines kept fully employed, so that 
individual motor driving may not show such advantage from 
the point of view of economy as is found in some other 
works. Working on the basis of eight lathes working out of 
10, the author works out the saving in consumption in 
favour of individual motor driving as £13 per annum, 
reckoning energy at 75d. a unit and reckoning 54 hours a 
week. Deducting 4 рег cent. interest on the difference in 
cost of the two systems the apparent saving is only £2. 
This, however, is an extreme case. For every hour of 
overtime worked with only one or two lathes running, the 
individual motor drive increases its advantage. 


Working continuously, the saving in energy at the same 


rate would Бе 232. in favour of the individual motor drive, 
or deducting the interest, the net saving is £21. 

But this is not putting the case for individual motor 
driving to the best advantage. The more perfect speed 
control possible with separate motors results generally in a 
greater output. | 

In printing works an increase of 25 per cent. can gene- 
rally be reckoned on, and in engineering works considerably 
more than this is frequently obtained on machines doing в 
variety of work. This, however, is another point the author 
does not touch, or at most very casually. Thus in discuss- 
ing the saving due to electricity, after saying how difficult it 
i8 to arrive at the actual saving owing to the altered condi- 
tions due to the electric drive, the author says, referring to 
Barrow :—* The actual result was a saving of half the coal 
bill, with an increase of over 50 per cent. in output." 
From the context we gather that the increased output was 
due to new machinery, and we imagine the author may be 
referring to output in units from the generating station and 
not to actual turnover, Saving in fuel is not always the 
greatest consideration. Fuel costs may bear so small a pro- 
portion to the total costs of production, that to save half of 
them will make very little difference to the total. By costa 


of production we do not here refer to the cost per unit of 


electricity, but to the cost of manufacturing the machinery, 
implements, guns, &c., which the works turn out. 

Take the South Sheffield works, for example. Reckoning 
fuel costs at 1d. per unit, the annual cost of fuel works out to 
about £2,700. This must be a very small percentage of 
the total works costs, including, of course, raw material, 
wages, repairs, &c. 

Now, to take the case of an individual lathe. Suppose 
that, on the average, it turns off 100 Ibs. of metal an hour 
for 8,000 hours a year, say, 134 tons a year. 

The energy used would be approximately 15,000 unita, 
which, at 75d., equal about £47. Wages, at 6d. per 
hour, would come to £75, and standing charges to, say, 
£25 at least, or about £147 in all. 

Owing to the limitations of the coned pulley and belt 
drive, the weight of metal turned off can only be increased 
by working longer hours; but by the separate variable- 
speed motor drive, 25 per cent. more—to assume a low 
figure—can be turned off in the same time. The additional 
energy consumption would not be anything like 25 per cent. 
£5 would probably more than cover the cost of turning off 
the additional 333 tons, all standing charges, wages, super- 
vision, &c., remaining practically the same. 

There is thus a 25 per cent. increase in the output of one 
machine at an increased cost of only about 34 per cent. 

It i8 here, undoubtedly, that in machine shops the greatest 
advantage of electric driving is to be looked for, and this 
cannot be obtained by any grouping system, but only by the 
individual motor drive with vuriable speed control, Definite 
data on this point of increased output are needed. It is, we 
know, difficult to obtain owing to the meagre information 
available as to the performance of the tools before being 
electrically driven. (7o be concluded.) 


Walmer Lighting.—The R. D.C. has decided to apply 
to the B. of T. for & prov. order for electric lighting, in order to 
have the supply in its own hands. 


THE GLASGOW TECHNICAL COLLEGE. __ 


Tux laying of the memorial stone of the new buildings of the 
Glasgow and West of Scotland Technical College by the King on 
the 14th inst. was an event of exceptional interest, and no function 
could have been more fitly chosen with which to associate his 
Majesty's first State visit to the industrial and commercial 
metropolis of Scotland. It is nearly 300 years since a British King 
has been to Glasgow, bnt the loyalty of the citizens was not the 
less cordial because of infrequent opportunities of expression; and 
the King, well accustomed as he is to warm receptions, must have 
been sensible of the heartiness of the greetings of his subjects in 
the West of Scotland. 

The Glasgow and West of Scotland Technical College has quite 
special claims upon our interest, for it was the first technical 
college ever founded, and was the cradle of the system of technical 
education now so general in this country and abroad. The con- 
stitution of the college was re-arranged 16 years ago, when several 
local independent institutions of kindred purpose were amalga- 
mated. The oldest and largest of these was " Anderson's College,” 
founded by Prof. John Anderson, M. A., F. R. S., а predecessor of 
Lord Kelvin in the Chair of Natural Philosophy in the University 


'of Glasgow. Anderson was born in 1726, and soon after carrying a 


musket against Prince Charlie in the rebellion of 1745, he entered 
Glasgow University as a student. His ability and versatility 
are indicated by his appointment at 29 years of age to the Pro- 
fessorship of Orientai Languages at the University, and two years 
later to the Chair of Natural Philosophy. At about this time 
James Watt was appointed mechanician to the University, became 
established in a workshop there, and found in Anderson a 
sympathetic and helpful friend. "Their duties brought the two men 
much into contact, and Anderson indirectly furnished Watt with 
the opportunity of one of his most valuable inventions. A model 
of Newcomen's engine which had been sent to the professor was 
handed to the instrument maker for repair, and it was while 
working at this model that Watt conceived the idea of the separate 
condenser, which was to have so tremendous a development and 
influence in the following century. | 

Prof. Anderson's great energy, and his keen and practical 
interest in the local industries, led to his personal intimacy with both 
the masters and the workers engaged in them. In his close touch 
with the industrial life around him, and his detailed knowledge of 
the operations conducted and the methods employed, he became 
impressed with the importance of providing for the industrial com- 
munity instruction in the principles involved in the operations upon 
which they were engaged, and he devoted many years of strenuous 
work to the bringing of such instruction within reach of the people. 
He gave practical shape to the idea, in which lay the germ of 
modern technical education, by inaugurating in the University a 
course of experimental physics with special reference to its practical 
applications, These lectures were specially arranged for employers 
and artisans as well as for students, but he had to pay the too fre- 
quent penalty of the pioneer in being misunderstood, misrepresented 
and obstructed, for much antagonism was aroused among his 
colleagues by bis Radical innovations and his encouragement to 
working men to attend Lis University classes. Although he con- 
tinued these lectures until his death, so bitter and determined was 
the opposition in the University to his echemes that the disputes 
were carried into the Law Courts for settlement, and the hostility 
he experienced was the immediate cause of the establishment of an 
independent college for technical education. Anderson could not 
hope that his successor in the Chair of. Natural Philosophy would 
perpetuate his work in the University, and he therefore bequeathed 
his whole property for the foundation of a new Teobnical College, 
and in his will minutely described how he wished it to be organised 
and administered “ for the good of mankind, the improvement of 
science, and the progress of the useful and elegant arts." The 
Institution so founded was the first Technical College; it was the 
first to provide systematic evening classes for artisans, and it was 
aleo the first in the world to open its doors to women, and: offer 
them scientific education on the same terms as to men. Anderson 
was, therefore, not only the pioneerof technical education, but more 
than a hundred years ago he was the champion of higher education 
for women. In the terms of his will the chivalrous old bachelor 
provided “that the young ladies of Glasgow might have an oppor- 
tunity for a amall fee of becoming the most accomplished ladies in 
Europe." 

The new College was inaugurated in 1796, and the first Chair, 
that of Natural Philosophy and Chemistry, was occupied by Dr. 
Garnett, who was afterwards appointed to the First Professorship 
in the Royal Institution. Dr. Garnett’s successors include many 
distinguished men. He was immediately followed by Dr. Birkbeck, 
who also removed to London; and when, in 1823, the London 
Mechanics’ Iustitute was formed on the lines of the Glasgow 
Mechanics’ Institute—the first of the name, and an offshoot of 
Anderson’s College—he was appointed its first president, and the 
institution now bears his name. Another notable Andersonian 
Professor was Dr. Thomas Graham, who established in the College 
the firet laboratory in Great Britain for public instruction in 
chemistry. 

The technical college founded by Anderson quickly created a 
demand for technical education, and his bequest was supplemented 
by public subscription for the enlargement of the institution and 
tbe furtherance of its objects. Itcame upon the scene very early in 
the history of Glasgow's industrial activities, and has ever since 
been closely associated with them, and most of the men who bave 
been prominent in the local industrial progress have been identified 
with Anderson’s College. There is probably no similar area in any 
country which can compare with the Clyde Valley in the number 
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and variety of its important industries. While the chief of these 
are directly due to tha great natural advantages of the district, and 
others indirectly so, there can be no doubt that the early, and for 
а quarter of a century exclusive, establishment of a technical college 
in Glasgow was a potent factor in raising her industries to the 
commanding position they attained. The active experimental work 
conducted in the laboratories of the College under the guidance of 
& long line of conspicuously able men, and the advantage to the 
leaders of industrial enterprise of personal intercourse with these 
men, could not fail to act as a powerful inspiration and impetus to 
many of the young and growing industries, and materially assist in 
their development. 

The Glasgow district has been in a unique degree the training 
ground of young men who have gone afield in search of fortune. 


Her commercial associations are world-wide, and have lured her 


pushful sons to every quarter of the globe. Inthe mining, iron and 
steel ship-building, engineering, and chemical industries she bas 
been especially prolific in her output of trained men, who have 
taken leading positions in their respective spheres in this country 
and abroad. Almost without exception these were Andersonian 
students. The old college and its aims have thus bad far-reaching 
influence, and it is no exaggeration to say that it has borne a 
notable part in the industrial progress of the nineteenth century. 

There has never been any lack of students. On the contrary, the 
difficulty has been to cope with the increasing numbers. The 
original buildings have been enlarged from time to time, but 
during recent years the only new buildings erected are those of the 
medical school. To accommodate the classes which have over- 
flowed from the main buildings recourse has been had to various 
hired lodgings, until the present conditions correspond with those 
of the War Office and other Government departments which await 
housing. In the city which gave birth to the first technical college, 
hundreds of willing studente are annually refused admittance for 
lack of accommodation. For a quarter of a century it has been a 
standing reproach to Glasgow that while elsewhere, at home and 
abroad, magnificently equipped technica! colleges have been raised, 
its own technical college with a tradition so unique, a field of 
usefulness so fertile, and a demand so urgent should remain so 
miserably housed and so inadequately equipped. That this college 
should have starved so long in the centre of a district which was 
the nursery of the steam engine, of marine propulsion, of the hot 
blast furnace, and of many other epoch-making industrial develop- 
mente, and in the midst of wealth built up upon the industries it 
fostered, was not creditable. 

When the college was reconstituted in 1886 the first task of the 
new board of governors was to consolidate the administration of 
its component units, and this has been well accomplished ao far as 
existing conditions allow, but the lack of accommodation and 
equipment has not only prevented natural expansion, it has seriously 
hampered the conduct of the work of the Institution. The absolute 
necessity to proceed with acomprehensive building scheme determined 
the governors to appeal to the public for funds to properly house 
the College. The citizens of Glasgow have made a handsome 
response, and already nearly £200,000 have been subecribed. The 
whole of this sum and more is very properly to be expended on the 
acquisition of additional ground and erection of the new buildings. 
Interest in the scheme has been thoroughly aroused, and when the 
buildings are reared there will be little difficulty in finding the 
means to furnish the various laboratories with suitable equipment. 
After years of stunted existence in shabby lodgings, the College is 
soon to enter a worthy house and home in a building which will be 
the largest of its kind in Great Britain, and in completeness of 
equipment will take its place among the finest in the world, and 
prove one of the best investments the citizens of Glasgow ever 
made, The new buildings will take a fitting place among the 
great public institutions of the city, and will be to the community 
a substantial symbol of the dignity and importance of the branch 
of education to which they sre dedicate‘. 

Affiliated with the Technical College, and under the control of 
the governors, is a very excellent secondary school, already housed 
in suitable buildings, and specially organised for the training of 
boys for industrial and mercantile pursuits. The large number of 
scholarships and bursaries (130) in connection with this school, and 
its well-earned reputation for efficiency, constitute it for the 
industrial classes, a most valuable link between the primary school 
and the Technical College. With the completion of the new 
college buildings, scientific instruction for the people will, there- 
fore, be placed on a basis commensurate with the needs of the City 
of Glasgow. For those who aspire to positions of leadership in the 
various departments of engineering, the means of higher education 
are available at the University, in the courses so ably conducted by 
Prof. Barr, to whose enthusiasm and influence are due the splendid 
"James Watt" Engineering Laboratories, inaugurated two years 
ago. In otber departments of the University, movements are afoot 
for the acquisition of modern laboratory equipment, notably for an 
experimental tank in connection with the Department of Naval 
Architecture. . 

The Glasgow and West of Scotland Technical College numbers 
on its roll 5,651 students, a total probably not exceeded by any 
other technical college, and this will be largely increased 
immediately the new accommodation isavailable. Only about 600 
are day students, but every encouragement is given to sandwich 
apprenticeships by spending the summer months in workshops, 
and the winter at the College. This arrangement finds favour with 
a number of local employers, who afford promising apprentices 

facilities to carry it ont. 

It is desirable that the title of the College be reduced t» more 
manageable proportions, and it is probable that the progress of 
events will іп a few years necessitate a change to the (Royal ?) 
Glasgow Technical College. 

The West of Scotland is too big a district to be adequately 


served by a central establishment. А large proportion of the 
students are apprentice artisans employed from 6 a.m. until 5.30 or 
6 p.m., and it is too much to expect that any but the most earnest 
and physically strong of those resident beyond the city witl afford 
the time and endure the fatigue of a double journey in addition to 
the work of the classes. Hundreds of keen young fellows do, but 
others who are equally willing are unable to bear the strain. Such 
districts as those of which Coatbridge, Motherwell and Hamilton 
are centres, cannot have their needs supplied by a techuical college 
in Glasgow. There are at least half a dosen such towns that require 
technical colleges of theirown. It is unnecessary that the local 
institutions shonld provide instruction in а wide variety of subjects. 
Industries of kindred character are gregarious, and if local colleges 


_ were well equipped for the teaching only of the subjects having 


special bearing upon the leading local industries, they would 
give opportunity of education to the operative; while those desir- 
ing a wider training would obtain it at the parent institution in 
the city. 

Technical classes in connection with the Board Schools have 
already been inaugurated in some parts of the district, and there is 
no lack either of students or teachers, but for practical purposes 
laboratory equipment does not exist. The erection of the new 
college at Glasgow will quicken interest in the subject throughout 
the district, and there is no doubt that a large expansion of the 
machinery of. technical education will follow. Glasgow is to be 
congratulated on having at last awakened from indifference, and 
taken steps to give her sons the same opportunities of scientific 
education which their foreign competitors enjoy. 


R —— — — 


THE ROYAL SOCIETY CONVERSAZIONE. 


ELECTRICAL exhibits occupied, as usual, à prominent position 
at the conversazione of the Royal Society on the 15th inst. 

Radio- activity, the latest marvellous discovery of science, 
was represented by the exhibits of Sir William Crookes and 
Mr. O. W. Richardson. Considering the many remarkable 
discoveries that have recently been made in this field, a 
larger number of exhibits might have been expected. 

Sir William Crookes’s exhibit had for its object to illus- 
trate the properties of the emanations of radium. It con- 
sisted of auto-radiographs of thorium, uranium, and radium 
minerals; photographs of radium emanations, deflectable 
and non-deflectable by magnetism ; radiographs of a closed 
case of instruments, (а) by the Röntgen rays, (ö) by radium 
emanations ; luminous effects of radium emanations, con- 
sisting of exhibits of (а) the action of electrons on a screen 
of barium platinocyanide, (5) the action of positive atoms on 
a screen of Sidot’s hexagonal blende. A number of micro- 
scopes were set up to show the remarkable appearance of 
а phosphorescent screen when bombarded by the corpuscles 
and atoms thrown off by radium. As a piece of radium 
nitrate is gradually brought nearer to the screen, scintilla- 
tions are seen which become more numerous and brighter, 
until when the radium is close to the screen the flashes 
following each other so quickly that the surface looks like a 
tarbulent luminous sea. Sir William Crookes bas invented 
a simple instrument which he calls the spinthariscope ” 
for exhibiting the bombardment of the screen by radium. 
A blende screen is fitted on to the end of a brass tube, with 
a speck of radiam mounted about a millimetre in front of 
it. In the other end of the brass tube a lens tube is fitted 
telescopically, so that the lens can be focussed accurately on 
the screen. A lens magnifying 20 diameters is sufficient to 
show the effecta, but it is necessary to focus accurately to see 
the mat their best. A photographed spectrum of radium 
was also exhibited. 

Mr. O. W. Richardson’s experiment was of the greatest 
interest. It showed, in fact, that electrons or corpuscles 
could be detached from their atoms by a high temperature, 
and projected across a vacuum by a comparatively small 
electromotive force. The essential part of the apparatus 
consisted of a vacuum tube, containing a carbon filament 
surrounded by a cylindrical electrode, from which it is insu- 
lated. The carbon filament is heated by an electric current 
and maintained at a negative potential of 20 volts. A 
current of about one-hundredth of an ampere then passes 
from the filament to the cylinder. At a somewhat higher 
temperature (just below the melting point of carbon) the 
current reaches the value of about half an ampere. The 
vacuum in the tube was so high when the carbon was oold 
that a spark from an induction coil would pass through 
several centimetres of air outside the tube, rather than 
through the vacuum inside the tube. 

The Rev. F. J. Jervis-Smith, F.R.S., demonstrated some 


discharging points. 
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remarkable effects which he had obtained by the use of a 
high pressure spark gap in connection with a Tesla induction 
coil. The secondary terminals of an ordinary induction coil 
were connected to the inner coatings of two large Leyden 
jars. Connected асгоєв the two leads from the induction 
coil to the Leyden jars was a spark gap enclosed in a thick 
glass globe, in which the air was compressed to about three 
and a half atmospberes. The electrodes on each side of the 
spark gap were platinum spheres. The external coatings of the 
Leyden jars were connected to the thick primary of an 
inductor of the Tesla type, in the secondary of which a dis- 


charge of high frequency and high E.M.F. was produced 


when а spark parsed across the spark gap. The effect of 
pumping air into the glass globe and thus increasing the air 
preesure in the spark gap was to greatly increase the dis- 
charge of the Tesla inductor, and change it from a luminous 
brush to a torrent of thick and brilliant sparks. Though 
the spark is 10 to 12 centimetres long, it may be taken with 
impunity by the hand, giving only a slight tingling sensa- 
tion. But if a piece of thick glass is placed between 
pointed electrodes immersed in paraffin oil the glass is 
instantly pierced. Thick glass may be conveniently cut by 
this apparatus by drawing it along between the immersed 
A piece of glass may be pierced by the 
discharge from an ordinary induction coil of large size, but 
the spark could not be taken by the hand from such a coil 
without serious injury. If the air in the spark gap of the 
Jervis-Smith apparatus is reduced to atmospheric pressure, 
the Tesla discharge will not pierce glass. The construction 
and arrangement of the apparatas exhibited were fully 
described in the Philosophical Magazine, August, 1902. 

Sir Oliver Lodge and Dr. Muirhead exhibited their new 
coherer as applied to wireless telegraphy. This coherer con- 
= ists of а small вісе! disc constantly rotated on its axis by a 
cord and pulley. The edge of the disc touches a pool of 
mercury through a film of insulating oil contained in a small 
vessel placed beneath the rotating disc. An electromotive 
force of about а tenth of a volt is constantly maintained 
between the disc and the mercury. This is insufficient to 
break down the film of insulating oil under ordinary cir- 
cumstances, but when it is reinforced by any electric wave 
the film is broken down, and a current passes from the disc 
to the mercury. The circuit is, however, immediately there- 
after broken by the rotation of the disc which brings a fresh 
film of oil between the mercury and the disc. The currents 
passing in the coherer circuit actuate a siphon recorder 
without a relay. 

Prof, Silvanus P. Thompson, F.R.S , exhibited a series of 
photographs and objects relating to Dr. William Gilbert, 
of Colchester, the founder of modern electrical science. 

Some curious experiments on spark discharges were shown 
by Mr. Alfred Williams. These experiments showed bow 
the use of a shunt, or of a point and a shunt, or of plates of 
high resistance so influence the field in a spark gap that the 


discharges are made more regular and placed more under 


control for therapeutic and wireless telegraphy purposes. 
Mr. W. Watson, F. R. S., showed some light mirrors for 

galvanometers. They were made of fused silica, the reflecting 
surface consisting of a film of platinum. The mirrors are 
attached to the stem which carries the magnets by fusion, 
thus avoiding all chance of distortion arising from the con- 
traction of a cement. | 

Sir Benjamin Baker showed a fine series of lantern slides 
illustrating the construction of the Nile Dam works, and 
Prof. Dixon demozstrated with the lantern tbe analysis of 
explosion-flames by photography. The photographs of 
explosion-flames were taken on very rapidly moving films, 
showing the genesis of the explosion-wave as the flame 
travels from the point of ignition. The photographs also 
showed sound-waves moving through tbe explosion-flame. 


LONDON COUNTY COUNCIL ELECTRIC 


TRAMWAYS. 


On Friday last H.R.H. the Prince of Wales formally opened 
the newly completed Westminster—Tooting electric tramway, 
and the public service afterwards commenced. The weather, 
which had threatened to be unpropitious in the morning, 
fortunately cleared up in the afternoon, and even voucheafed 
a little sunshine, 


The opening ceremony took place in a large marquee 
close by St. Thomas’s Hospital, in the presence of about 
2,500 guests. The Prince and Princess of Wales, and their 
two sons, arrived at about 3.30 p.m., and were received by 
the Chairman of the Council, Lord Monkswell, and other 
leading members of the Council; the members of the High- 
ways Committee, the past Chairmen of the Council, certain 
of the chief officials, including Dr. Kennedy, the consulting 
electrical engineer, and the Mayors of Lambeth, Southwark 
and Wandsworth, through which boroughs the tramway 
runs, were presented by Lord Monkewell. 

At the request of the Chairman of the Council, Mr. J. W. 
Benn, Chairman of the Highways Committee, made a state- 
ment relating to the Council’s action in connection with the 
London tramways. Out of 100 miles of route, the Council 
had acquired 88 ; the lines on the north of the Thames had 
been leased to а company, but the Council decided to 
work 24 miles on the south side эв a municipal service, with 
cheaper fares than any other tramway in London, and had 
carried 50 million passengers last year at 4d. fares. The 
conditions of service of the employés. had been improved, 
and during four years a net profit of £70,000 had 
been made, while £89,000 had been paid off capital 
account, and £30,000 put to reserve. Mr. Benn 
regretted that, owing to the “ wise" action of Parliament, 
the Council could not meet their Royal Highneeses, 
with electric cars, on the other side of the bridge. 
That was a great meeting of tramway shareholders, all the 
Metropolitan Boroaghs being represented ; but the board of 
directors was free of cost to the undertaking. The L. C. C., 
as tramways authority, had allocated £293,000 in aid of the 
rates. The conduit system was costly, but was free from the 
drawbacks of overhead wires, poles, &c., and had received 
the approval of the Board of Trade ; however, the Council 
was not bigoted in favour of the conduit. It hoped, in 
the course of a few years, to bless London with a system of 
electric traction which should command the admiration of 
the world, solve the great housing problem, and confer other 
benefits upon the people. 

The Right Hon. Gerald Balfour, President of the Board 
of Trade, referred to the disadvantages of the overhead trolley 
system, and the comparative novelty of the conduit system ; 
the latter would be watched by all parties with keen interest, 
and not least by the Board of Trade. It had proved a 
failure in Blackpool, owing to the sand and seawater. 
There was no sand in London, but there was dust and dirt ; 
the system was still in the experimental stage, and whether 
the difficulties had been overcome remained to be seen. In 
1897 there were only 40 miles of electric tramway in this 
country, with 800 million passengers ; now there were 900 
miles, with 1,400 millions, the increased traffic being due to 
the substitution of electricity for horee traction. No city in 
the kingdom was more in need of traffic facilities than 
London, which was behind tke provinces in this respect, but 
was beginning to wake up. ` 

The Prince of Wales theu declared the tramways open, 
after which Lord Monkswell moved a vote of thanks to their 
Royal Highnesses, and Mr. J. A. Baker seconded the 
motion. | 

His Royal Highness expressed the pleasure of the Princess 
and himself in identifying themselves with the new scheme; 
they and their two sons would not begin by defrauding the 
Council, so they had brought four halfpennies to pay for 
their tickets. Londoners hardly realised the immensity of 
their capital; the means of conveyanoe were not a luxury, 
but a necessity, not only in the Tooting district, but all over 
London. Not only would the tramways provide these 
facilities, but they would also bring the benefite of light 
and fresh air within the reach of tbe working classes. 
London should be a model to all the cities of the Empire, 
but it was behind the times; it was to be hoped that such 
great undertakings as that would make up the leeway. 

The Royal party then proceeded to board а beautifully- 
decorated car, whioh was painted white, with festoons of ever- 
greens round the outside, and fitted up as a saloon inside; in 
this they rode throagh dense crowds to Tooting, where the 
Prince and Princess inspected some of the Council’s work- 
ing class cottages. Afterwards their Royal Highnesses 
returned to Westminster in the same car, and took leave of 
the Council at the terminus. 

The proceedings passed off practically without a hitch, 
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and the tram ways staff, from the highest to the lowest 
official, is to b» congratulated on the success of the first 
day's working. The cars were freely almost too freely — 
patronised by the public in the evening, and were very 
popular over the week end, in spite of the weather. 

It would be too much to expect that a brand-new under- 
ground conduit system could be started absolutely without 
. mishaps, nor was this the case ; but with only one exception 
the accidents were of small consequence. The exception, on 
Saturday last, was of an unexpected nature: a pointsman in 
the roadway at the Elephant and Castle—a most compli- 
cated junction—was in the act of moving the points for a 
car when he was knocked over by a van; the plough ran 


into the half-open points, and had to be cut away, occasioning 


a stoppage of two hours. Seventy-two cars were running on 


Monday, and the number is being gradually increased: a 


four-minute service is given during the busy hours, and the 
Tooting cars are on the Jine from 4.53 a.m. to 1 am. 


- 


THE DEBUT OF THE ALTERNATING 
CURRENT TRANSFORMER. 


A MEMORIAL TO GAULABD. 


ELEOCTBiCIANS of all nationalities owe a debt of gratitude to Lucien 
Gaulard, the inventor of the first industrial alternating current 
transformer. It is this transformer that has, in its development, 
brought about the progress that has been since made in the econo- 
mical transport of electrical energy to great distances. 

It was in Italy that the Gaulard transformer was first applied, it 
having been defended by an eminent electrical engineer, the late 
Prof. Ferraris, who showed that the alleged low efficiency of the 
transformer had no foundation in fact, and it is in Italy that it is 
now proposed to erect a memorial to this famous inventor, who died 
in poverty. On tbe suggestion of M. Banti, the editor of the journal 
L'Elettricista, of Rome, it is proposed to raise a memorial stone to 


Fia. 1. 


Gavlard in the town of Tivoli, where the unappreciated savant, to 
whom modern electro-technics owes so much, made, with the sup- 
port of the Società della Forze Idrauliche, the first practical appli- 
cation of his system for tbe distribution of electrical energy by the 
aid of transformers in series. . i E MC ; 

Owing to the extension of the works of the Electric Lighting 
Co., of Tivoli, Gaulard's installation no longer exista. · Before iis 
complete removal, however, photographs were taken of this 
memorable installation, which gave the first impulse to the econc- 
mical transport of electrical energy, and which will remain one of 
the most glorious pages in the history of electric technology. M. 
Banti has published them in L’ Elettricista. 

Three types of transformer were used by Gaulard (fig 1); the 
smallest, of 150 watts, gave at the terminals of the secondary a 
current of 3 amperes and 50 volts; the medium type of 600 watts 
gave 6 amperes and 100 volte; the largest, 1,800 watte, 36 amperes 
and 50 volts. Only the medium and smalltypes now remain. They 
were placed in tbe heads of the lampsused for public lighting (fig. 2). 
When the cover is closed the lamp presents a satisfactory appear- 
ance. This arrangement is applied to lamps of 50 c P. For those 
of 20 candles, for two lamps near together, a transformer of 150 
watts was used, lodged in the wall. 

The lines of the installation consist of bare copper wire } mm. iu 
diameter. No precaution is taken in crossing streets and roofs, 
although the current has a pressure of 2,000 volte. On the walls of 
dwelling houses covered conductors are substituted for the bare 
ones, and are kept at a distance by porcelain insulators. 

There are two problems to be considered in electro-technice, 
to which time alone can give the correct solution: the first concerns 
the durability of electric mechanism; the second, the practical 
application in towns of bare conductors traversed by currents of 
high pressure. The Gaulard installation has now been working for 


16 years, and, with the exception of some slight damage caused by 


lightning, the machines, the board, the line, the supports > nd the - 


lamps, work as well as when they were first installed. This roves, 
rightly concludes M. Banti, that an installation that has be en well 
arranged, as Gaulard's was, may have a fairly long life. It ajso 
shows thit the most formidable and dangerous foe to electric | 


Fig. 2. 


apparatus is lightning, the effects of which it is beyond the power 
of science to guard against entirely. The Gaulard installation, 
moreover, conttadicts the groundless fear of bare conductors 
traversed by high-pressure currente, since it has never caused the 
slightest accident. 

We will conclude this too brief memoir by stating that the elec- 
trical engineers of Volta’s country have readily taken up Prof. 
Banti’s proposal. In a little while a memorial stone will remind 
a forgetful posterity of the place where Gaulard, one of the pioneers 
of modern electricity, made the first practical application of his 
transformer, an application which opened up, so to speak, for 
electro-technics а new and vast field—the distribution of electricity 
by means of alternating currente with transformers. 

| E. GuaBiNI, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DIVIDED MULTIPLE SWITCHBOARDS: AN EFFICIENT 
TELEPHONE SYSTEM FOR THE WORLD’S CAPITALS. 


| By W. ArrkEN, Member. 
(Abstract of paper read on April 30th, 1903.) 
| ~ (Concluded from page 820.) 


Ix one circuit a ре and a negative polarised indicator аге in 
series across the Joop, and two similar indicators in series are con- 
nected as a tap to earth on one wire of the metallic circuit. 

In another case a positive and a negative polarised indicator are 
in series and tapped to earth, two off each line. Four-division 
exchanges are thus obtained. 

With the development of the central or common battery system 
of telephone exchange working and the popularising of the tele- 
phond, :.e need for a simpler way of working great central ex- 
changes became more urgent, and when considering this question 
I wa: struck with the idea of working a divided system from a 
central battery. I had previously designed two circuits which led 
naturally up to this, one in February, 1898, with a retaining electro- 
magnet at the subscribers’ instrument, which allowed a momentary 
depression of a key (thereby mechanically completing the circuit of 
the central battery through the calling relay to earth) to give а 
permanent signal to the operator, and another in Jane, 1899, in 
which I removed the electro-magnet from the subscribers’ instrument 
and provided a local retaining circuit on the relay at the exchange, 
utilising the ordinary line relay coil for this purpose. 

The latter I preferred to use for my divided board system, as it 
simplified the apparatus at the sub-station. 

In this system non-polarised relays are used, energised from a 
central battery when any one of the simple switches at the sub- 
station instrument is depressed. The caller can thus select any one 
of two or three groups of multiple switchboards required. 

A greater ‘number of combinations could, no doubt, be obtained 
by step-by-step movements, but at the expense of simplicity. 
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In а two-division exchange having two groups of multiple-ewitch- 
boards, two simple single make-and-break relays are necessary at 
the central, and two earthing or grounding switches at the sub- 
station. 

In a three-division exchange two double (or one triple and one 

double) make-and-break relays are used in connection with the 
two wires of the metallic circuit, and ia connection with them are 
three calling lamps, one on each of three groups of multiple switch- 
boards. 
M Any of the well-known forms of instruments may be used in 
conjunction with these systems, it being only necessary to fit in 
combination therewith a simple two or three-way switch as required, 
one position earthing the 4 line, another earthing the в line, and 
the third earthiog the д and в lines simultaneously (the latter in 
the three-division only) The switch-lever or plunger is put 
momentarily in one of these positions to give a permanent to 
the attendant at the corresponding switchboard. | 

With a two-division system, two switchboards, 42, в? of 
suitable sise are provided, and one-half the total capacity 
is multipled on one line of boards and half on the other. 
Each subscriber's instrument has two push-büttons, 4!, Bl, one for 
earthing the 4 and the other for earthing the в line. 

Each line, after passing through the usual test-board or main 
distributing frame, is connected to а special double intermediate 
distributing frame, To a central set of soldering tabs the two test- 
.board wires are connected, and from the same set a triple wire 
per circuit is carried to the multiple jacks of one line of boards. 
From a parallel strip of tabs on one side of the central line tabs, a 
quadruple wire per circuit is carried to tbe answering jack and 
calling lamp, on the same line of boards and from a el line of 
tabs on the otber side of the central line tabs, another quadruple 
wire per circuit is carried to an answering jack and calling lamp on 
‘the second line of board. А quad-cross-connecting wire connects 
the central line tabs and the tabs on both sides. All wires from 
the intermediate frames are made up in cables, but the wires 
between tabs are made in loose quads to allow of ready alteration 
with the object of changing the local position of any subscriber so 
as to equalise the work per operator, as in this arrangement it is 
necessary to allow distribution on each line of boards. Each quad 
is made up of the two line wires, the test wire and a lamp wire. 
The test wire also has a connection through the cut-off relay ooil to 
earth. Each line wire bas a connection through a tongue and 
contact of the cut-off relay, and its line relay ooil to battery and 
earth. Each tongue of the cut-off relay has also a connection to 
the tongue of the line relay associated with it, the under-contact 
of each line relay being connected to earth. 

The answering jacks and calling lamps are arranged in the usual 
way, with pilot relay and lamp, night-bell, &c. The calling lamp 
has also a connection to the line side of the relay coil, so that it is 
in parallel with that coil. 

When a subscriber depresses key a! there is a circuit from the 
es)thed central battery through line coil of relay (with lamp in 
parallel) associated with that line, through one contact and tongue 
of cut-off relay, through the a wire to earth at key Al. The line 
relay is therefore energised and the lamp glows. There is then a 
local circuit from the earthed central battery through line coil and 
lamp, in parallel, through contact and tongue of cut-off relay, 
through tongue and contact of line relay to earth, and the lamp, 
therefore, continues to glow after the key 4! is released until tbe 
operator answers. This is done by inserting a plug of a connection 
set into the answering jack. Another local circuit is then estab- 
lished from earthed central battery through the shunted lamp on 
the third conductor of the cord to sleeve of plug, bush of jack, over 
test wire, through cut-off relay coil to earth. The cut-off relay is, 
therefore, energised and the line relay circuit broken by the tongue 
leaving the outer contact, so that the calling lamp ceases to glow. 
The subscriber may then be connected with any other on that 
multiple. Should the n! key be depressed, the other line relay and 
lamp will be energised, the retaining circuit be broken by the 
cut-off relay being energised by & connecting set used by an 
pea at the second line of boards, and a connection completed 
thereon. 

Each operator may have £00 answering jacks and calling lamps 
under her control, but will only attend to half the total number of 
calls from each subscriber. 

As there are fewer janction lines between exchanges on the 
divided system, the outgoivg junction work will be less and each 
n operator will therefore be able to attend to a greater number 
of lines. 

Presumably on the junction system about 50 per cent. of the calls 
would be for the second exchange, and as a junction call takes twice 
as long to complete as a local one, if most of the work is made local, 
as on the divided system, the operator will be able to attend to 
approximately 50 per cent. more lines, so that instead of 662/3 sub- 
scribers’ sections being necessary on the junction system at 100 lines 
per „ only 41!/3 sections would be necessary on the divided 
system. 

There will also be a very considerable saving in floor space, and 
consequently rent or value of premises, as the length of the 
unnecessary junction and subscribers’ sections would be about 270 
lineal feet, made up of 20 junction sections and 22 subecribers' 
sections, each about 6 ft. 6 in. long. 

If three 10,000-line exchanges were opened on the junction 
system then possibly treble the number of junction lines, multiple 
junction sections, and operators would be necessary, as 1,500 lines 
are required between A and B, 1,500 between B and o, and 1,500 
between A and c, and the subecribers' (or local) operators can each 
attend toa still smaller number of calls, because a still greater pro- 
portion of their work is over junction lines, and each local operator 
wo uld then be able to attend to a smaller number of lines, say 90 
instead of 100. The number'of switchboards and number of 


operators would therefore be increased, while there would be no 
increase on tbe three-division system. 

With & three-division system, at the central exchange three 
independent multiple switchboards are fitted, one-third of the total 
number of lines being multiplied on each. Each subscriber's line 
is multipled on one of the three, but has au answering jack and 

calling lamp (or other indicator) on each. An operator may there- 
fore have 450 calling lamps and answering jacks to attend to—150 
in connection with the lines multipled on that group of switch- 
boards and 150 each in connection with the other two groups, so tbat 
the subscribers can call and be connected to the other lines that 
are multipled thereon. 

At the sub-station three push-buttons are fitted, and, according to 
the number required, the subscriber presses the д!, Bl, ог с! key. 
When the a! or В! key is d d the 4 or B calling lamp glows, as 
described for the two-division arfangement, and when the c! key is 
depressed both lines are earthed and both line relays are energised, 
the circuit of the a and в line lamps is cut and the lamp associated 
with the third, or o, group of boards glows. When an answering 
plug is inserted the cut-off relay is energised and the local retaining 
circuits are broken and the c lamp ceases to glow. 

This arrangement may be used in conjunction with the ring- 
through system, in which one subscriber rings the bell of the 
subscriber wanted or the operator may do the ringing. In the 
former case a generator is supplied with each instrument, in the 
latter case this is not necessary. | 

In the ring-through system with relay and lamp which was 
designed to replace the now practically obsolete call-wire system I 
preferably use a cord circuit without listening key. 

T'his combination, it is believed, will form the simplest manually 
operated switcbboara known. The operating 18 as follows :— 

a) When the lamp glows the operator inserts the answering plug. 
ò) Tests the line wanted, and if free inserts the plug into the 
jack of the line wanted. 

©) When the clearing lamp glows she withdraws the plugs. 

uch a system, up to the present, has only been proposed with 
central battery signalling, a primary battery at the subscriber's being 
used for ‘ 

The divided board system will work also moet efficiently with the 
Western Electric Co.’s common battery cord circuit when automatic 
clearing on two lamps and speaking from the central battery are 
obtained. 

With the circuits of the Kellogg Switchboard and Supply Oo, it 
will also work excellently ; in fact, this company have specially laid 
themselves out for building large exchanges on this system. Their 
circuits have only two wires in the multiple and two-way plugs, and 
they have, therefore, been able to reduce the size of their standard 

ring jacks to three-tenths of an inch face measurement instead of 
the 8 іп. аз is usual, and I believe they are now manufacturing 
switchboards of 20,000 capacity per division. 

I would propose forming one huge central of from 
30,000 to 60,000 lines in the heart of each great city, this exchange 
serving an area of about 14 square miles; this, of course, would vary 
with the density of the population, and the ive number of 
renters, With au underground system, and cables containing from 
250 to 300 pairs each, such an arrangement is perfectly feasible. 
Four main conduits should radiate from the central building, each 
containing from 50 to 80 ducts, these brauching out, as required, up 
to a distance of from 2 to 24 miles from the exchange. Outside 
this ares, рау at 33 miles’ distance from the central, subsidiary 
exchanges should be formed. When these exchanges are of сор- 
siderable size they would have direct junction liues to the central, 
and incoming junction sections on each of the three multiples of 
the central exchange ; where, however, the junction lines were few 
the operator would call the multiple required at the central by 
pressing the corresponding key in the same way as a subecriber. 

The outgoing junctions for these subsidiary exchanges would only 
be multipled over one groupiof boards at the central, say the c group, 
eo that subscribers would call, say, numbers 1 to 16,000 by depress- 
ing the a key, 16,001 to 32,000 by depressing the в key, and 32,001 
to 45,000 and all subsidiary exchan by depressing the c key. 
These numbers of lines can perfectly well be placed within tbe 
reach of the operators by using for the a and B multiples 6 ft. 3 in. 
frames having nine panels of strips of 20 spring jacks measuring 
84 in. by 8 in.; 18 blocks of 100 jacks give a height of about 2 ft. 
9$ in. The answering jacks and calling lamps and number pegs, in 
strips of 20, with space sufficient for 533 lines per operator (this 
being about equal to 177 lines опа simple multiple, as each 
only attends to one-third of the total number of subscribers’ calls 
on a three-division system) would occupy a height of about 112 in., 
so that the height of the upper row of spring jacks above the key- 
board would be about 3 ft. 9 in. 

The O line of boards could either be made to accommodate a 
slightly smaller number of subscribers’ lines, so as to leave room for 
the outgoing junctions, or the section could be stili farther in- 
creased in length. 

For a 45,000-line three-division exchange, reckoning that each 
operator can attend to an average of 150 lines per multiple board, 
ог a total of 450 lines, the д and в groups would each consist of 
107 multiple sections; while reckoning that each operator at the 
c group could attend to 100 lines only owing to the amount of 
junction work, 130 sections would be necessary. 

Each group of switchboards (and possibly also separate inter- 
mediate and main distributing frames) should preferably be in а 
separate fire-proof room in practically separate buildings, so that in 
case Of fire the fire-proof doors between could be closed and ao 
confine the breakdown to one group. 

The premises should, therefore, consist of one central building 
with flanking wings. In the basement of the central building one 
main distributing frame should be fi radially in four 
sections of 112,000 or 16,000 in the shape ofa Greek cross, the four 
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conduits opening out at the ends. On the ground floor should be 
similarly arranged the intermediate distributing board and relay 
rack», the former having two or three distributing fields, as it may 
be necessary for equalising purpores to cross-connect tbe lines on 
one group of boards and rot on theother. Inthe central building 
might be the C switch room, the A and B switch rooms being in 
the right and left wings respectively. Preferably the groups or 
divisions of the exchange should grow uniformly, as will be made 
clear by the following example. If it is desired to convert a 
9,000-line ordinary exchange into a two-division exchange, and it is 
necessary to begin the second group with a capacity of 2,000 liner, 
then whilst it is only necessary to provide 2,000 extensions of 
answering jacks and lamps on the 9,000-line frame, for which there 
is plenty of room, the 9,000 lines require lamps and jack extensions 
on the sections built for 2,000, and each operator would have an 
abnormal number of lamps and jacks from the firat line in front 
of her, and these would require to be redistributed when further 
extensions were made. | 

I think it must be granted, from what I have said tbat, from an 
operating point of view a great boon would be obtained by the 
introduction of the divided ntultiple board system. Also that the 
made-up or speaking circuits would be much simpler. 

As far as І сап see the principal objection that can be urged 
against it is that the system depends for its efficient working upon 
the co-operation of the subscribers. We bave been told that men 
are mostly fools.” Must this bs taken literally? I think, at any 
rate, not sufficiently fools to spoila divided system by wilfully or 
carelessly calling on tbe wrong group or division of tbe exchange. 


DISCUSSION. 


The discussion was opened by Mr. Н. L. WEBB, of New York, who 
expressed the opinion that Mr. Aitken was working in the wrong 
direction, as he would increase the average length of the subscribers' 
lines, and as a rule those lines coet by far the greater proportion of 
tbe whole plant. The line plant would probably equal 60 per cent. 
of the cost of the system. In the case of large cities, with under- 
ground lines, he considered tbat the additional cost would bar out 
the multiple system altogether. He had found thatin all] systems 
wbere the subscriber had much mechanism to work, trouble ensued. 
In the hurry of business, incidents such as pressing the wrong 
button often led to considerable friction between the subscriber and 
operator. In one of the large world's capital excbanges shown, 
there would be at least a million calls per day, a large proportion 
being from inexpert sub:cribere, aud he was afraid that complications 
would give trouble all round. The public is a factor which cannot 
be ignored in designing a telephone system. Their experience in 
New York with a common battery system, was that the actual time 
taken for a local call was 23 seconds, and for a junction call 
30 seconds, the junction call only taking one third longer, which he 
considered displaced a good deal of the argument in favour of 

.divided multiple switchboards. In New York, tbe question of 
bandling a large number of subscribers was solved by establisbing 
private branch exchanger. Subscribers having many instruments on 
their premises, bad frequently blocked themselves during busy 
hours at the exchange, so a system was evolved, whereby subscribers 
bad their own board and operator, with several connecting lines to 
the nearest exchange, and lines to the instruments in the different 
departments of the subscribers’ premises. In New York there are 
out of a total of 100,000 trained operators, 30,000 employed at 
private exchanges. 

Mr. FRANK GILL, engineer-in-chief National Telephone Co., con- 
sidered the most important factor in a telephone switchboard to be 
time. Commenting on the different time factors in the cases of 
through and junction lines, it was a question whether you should 
extend your copper, in the one ratio or the other. There would be 
about 1,000 tons of copper, difference between the arrangements 
shown in figs. 1 and 9. The distribution would also be much more 
difficult. The length of subscribers’ lines was a serious item in any 
telephone system. 

In the course of further discussion, the circumstances leading up 
to the proposal for divided multiple boards were explained, a 
principal reason being, that in large exchanges, the panel area be- 
comes too large for one operator to work. 

In a divided board system, the number of boards must be limited 
to four on account of not being able to make selective signals in more 
than four ways, so that in time each multiple board might grow 
unwieldly. Ав a remedy for this a duplex multiple board system 
was mentioned, particulars of which will be communicated to 
the Institution. 

Mr. J. E. Ктноввовү, remarked on the dearth of telephone papers. 
He thought there was a danger of the paper being taken too 
seriously. The system was not in operation, and would be 
experimental, but further developments might necessitate such an 
arrangement. The speaker recalled a selective system of telephone 
signalling in the early days at Manchester, due to a Mr. Poole, 
{Теге being one line on the battery and two poles, one for each 
button. A magneto might be similarly used with alternating or 
comnutated — direct current for the buttons. There was very 
little reason why a four relay board should not be utilised from a 
common battery. He thougbt the telephone engineer was apt to 
regard the subscribers as being all senior wranglers, and that the 
complications of the syetem were against it. All we can say is, that 
the multiple board bas room for expansion. 

Mr. Joun Gavey, chief engineer G.P.O., congratulated the author 
on his paper—any suggestion for improving the telephone system 
was welcome. A few years ago a board for 6,000 subscribers was 
supposed to meet any requirements; now we had boards for 15,000 
subscrikers in use and others designed for 20,000. The boards 


referred to in America were not automatic signalling and bad little 
in common with those proposed by Mr. Aitken. There was no com- 
parison between the old type of ring-up and ring-off instrument 
aud the present automatic system, which he thought, owirg to the 
increased speed of working, would double the capacity of the board 
when generally utilised. 

Mr. AITKEN briefly replied. If the cost of the outaide work were 
five times the inside work, he thought trat on the whole multiple 
divided boards would be economical, and discounted the suggestions 


.that the public would push a wrong button in the case of selective 


signalling. 


THE ART OF PERSUASION. 


To those who have experienced the advantages derived from the 
use of electricity, whether in the home, the factory, the street or 
public building, it is often a matter of astonishment that anyo-e 
who can procure it, hesitates for а moment to do so; and yet, after 
its practical introduction for 20 years, the proportion of users con- 
stitutes a very small percentage of the community. 

One of the strong arguments against municipal trading in elec- 
tricity is the fact that a mere fraction of the public avail themselves 
of it, and as it is not in universal demand, like water, it is unfair to 
speculate for the convenience of the few with rates which are paid 
by every householder. 

That the demand grows is, of course, unquestionable ; but the sur- 
prising fect is that it progresses so slowly. We take, for example, 
a city like Bristol, and we tind from the last report of the electricity 
department that the total number of consumers at the close of the 
year ending March 25th last was 2,097. The population, according 
to the last census, was 328,842, and taking the ordinary estimate 
of five persons to each dwelling, the number of householders would 
be about 65,768, the users of electricity being, therefcre, only 3°)8 
per cent. The supply commenced on August 20th, 1893, ко that 
after nearly 10 years only this small fraction of the population has 
adopted the improved method of obtaining light and power. 

Althougb, perbaps, more enterprise has been shown by private 
companies in pushing the business than by municipalities, who have 
not the same personal interest nor facilities as the ordinary trader, 
yet even tbeir experience proves how difficult it is to overcome the 
natural inertia of force of habit and to bring about changes which 
are obviously advantageous. 

Of course, where heavy expenditure is necessary in making the 
change from one system to another, involving the scrapping of boilers, 
engines, and on railways the locomotives, the final plunge is delayed, 


although the ultimate savings and convenience are recognised, and 


so it is in the smaller matter of rearranging the lighting of a private 
dwelling; the cost of the alterations necessary causes many people 
to hesitate. 

To meet this difficulty, the electric supply companies adopted 
what was called a free wiriog system, a misnomer, because a charge 
was made in the shape of an extra 1d per unit for the energy con- 
sumed, which constituted a substantial interest on the outlay ; but 
this system is now being supplemented by another, which promises 
to overcome much of the difficulty hitherto experienced in inducing 
householders to adopt electric lighting, and where it has been iu- 
troduced rapid progress is being made. 

A document before us, issued by one of the large supply com- 
panies in several towne, is called a contract form for free 6-light 
installations, and it takes the form of an application for the com- 
plete installation of six 16-с.р. lamps inclusive of the necessary 
wires, fittings, shades, &c., al] free of cost. 

The contract stipulates for the positions of the lights as follows:— 

Hall.—Near door, one pendant from ceiling, with one fancy shade 
and one switch. 

Pack Hall.—One pendant from ceiling, with one fancy shade, and 
one switch. 

Room Adjoining — One pendant from !ceiling, with one fancy 
shade, and one switch. 

Front Room.— One pendant from ceiling in centre, with three 
lampe, three shades and two switches. 

No extra charge is made for the current, and any defect arising 
from faulty materials or workmanship supplied is made good for a 
period of 12 months. | 

Under this system the householders have an opportunity of gain- 
ing the personal experience of the advantages of electrio lighting, 
which comes directly bome to them, and which basa stronger in- 
fluence than most other examples of The Art of Persuasion.” 

It will be seen that in stipulating for the position of the lamps 
constituting the frce installation, care is taken to place them where 
they will be used, and tho best test made of the new system, and 
with the experience gaine 1 the householder cap, at his own cost 
and convenience, extend the lighting to the rest of the house, the 
original installation remaining the property of the supplier until 
otherwise agreed. 

This method of pushing the business will doubtless succeed in the 
large number of private he uses, where the tenants are not the 
owners, but are holding under leases; it w.1l not, however, meet the 
case of small cottage property, which constitutes so important a 
factor in most towns. To supply these, it is песевғату to adopt the 
coin-in-slot meter, or, in the case of long rows of artisans’ and 
labourers’ dwellinge, to make a fixed charge per week, putting in 
the installation free, and connecting them all up from one point on 
the mains at the end of the street, for example, and saving the cost 
of a cable running along it, by carrying the wires through the walls 
from house to house. 

In many oases whole streets of this glass of property belong to 


— — — — — ————— она 


THE ELECTRICAL REVIEW. 


900 


[Vol. 52. No. 1,330, May 22, 1903. 


the same owner, and by arrangement with him a meter, placed in 
one spot, could be used for all the houses, and the landlord include 
in the weekly rent the lighting by electricity. 

“The Art of Persuasion” takes many forms, and all have their 
uses. The testimony of those who have tried and approved tho 
system is most valuable to those who are influenced by the doctrine 
of experto crede; the constant advertisement of the worde, 
“ Bcribbler's pens are the best,” induces sales, but of all methods 
there is nothing like the personal experience which Sam Slick 
found so successful in the sale of his clocks, and hence the success 
which appears to be assured by the “ free 6-light installations." 


NEW PATENTS APPLIED FOR, 1903. 


Compiled wu for this journal by W. P. Тномрвои & Co., Electrical Patent 
ente, А h Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


10,089. “Improved conduits or casings for the electrical wiring of buildings 
and other places.“ W. Sumner and H. H. FARRELL. May 4th. 


10,071. “Improvements in actuating mechanism for о electric 
clocks and other intermittingly electrically-impelled apparatus.“ Р. M. Justice. 
(J. 8, Morse, U.S.) May 4th. 


10,096. "Improvements in electric ignition apparatus for gas and like 
engines." A.Gvxow. May 4th. 

10,100. “An improved automatic heat-operated electric circuit closer.“ 
T. BARNETT and aner. May 4th. (Comp. сіе.) 

10,190. Commutator contact protector for use on commutator of elec- 
trically ignited inter nal combustion engines. J. McCrywoNr. May 5th. 

10,191. „ Improvements in electric furnaces.” J. М. CauRI RET. Mey 5tb. 
(Couplete.) | 

10,207. ‘Improvements in electric switches." E. N. Bray, F. R. МАнкнАМ, 
F. E. Reiss & Bray, MARK HAM & Reiss, LTD. May Sth. 


10,213. “Improvements in or relating to autcmatic electrical switches.“ 
J. Booker and W. Sanpers, May 5th. | 


10.220. Magnetic engine.“ G.H.Jones. May 5th. 


10.236. “Improvements relating to telepboce systems.“ H. H. LANE. 
(А. K. Andriano, U. B.) May 5th. 


10,245. Imp ove ments in the productien of oscillatory electric dischargee 
and cuirente and in apparatus there for.“ R. KENNEpy. Mey 6th. 


10,251. Improved apparatus for purifying air and generating ozone by 
elecuicity." C. Мокев and F. H. SrnkET. May 6th. 


10,252. “Electric lighting device." С. Brown, W. L. Marran and G. M. 
GiBBS. May 6th. 


10,254. "Improvements in electric switch fures or combined switch and 
fuse." J. Н. Warp, M. H. Оогрвтоме and Н. 8. Nowrrr. May 6th. 


10,286. “Improvements in and relating to fuse boxe: for electrical supply 
mais. G. W. GorpBiNG. May 6th. 


10,289. ' Improvements in telescopes.” L.Gapaup. May 6th. 


: 10,296. Improved means applicable to metal-sbeathed el сігіс cables for 
counteracting the effects of induction." G. G. M. HARDINGHAM. (Felten and 
Guilleaume Carlswerk Actien-Gesellschaft, Germany.) May 6th. 


10,98. ‘Improvements in secondary or storage batteries." Н. Н. DAKE. 
(R. Darling and L. Cbronik, United States.) May 6th. (Complete.) 


10,842. “Improvements in electrical switches." B. THomasand E. THOMAS. 
May 7:Ь. 


10,851. Improvements in electrical equipment for electrically-propelled 
vehicles to operate the points of the conductors and the rail points auto- 
matically from the vehicle." H. P. TATTERSALL., May 7h. 


10,800. Jmprovements in code telegraphy.” A. A. Govan. May 7th. 

10,384. “Overhead line and travelling contacts (trolley) for electric traction 
of any hind." Е. Bacco. (Date applied for under Patents Act, 1901, July 3rd, 
190°, being date of application in Italy.) May 7th. (Comp'ete.) 


10,395. Improvements in electrical incandescent lampholders.“ EvkERED 
AND Co., LTD., and S. EvERED. May 7th. 


10.429. An improvement in apparatus for measuring electrical resistance.“ 
А. G. BLoxAM. (A. Schoeller, Germany.) May 7th. (Complete.) 


10,444. “ Improvements in and relating to switch boxes for electric lighting 
purpoees." А. H. LEA. May sth. 


10,458. “Improvements in and relating to electricity meters.“ G. G. ScuR- 
FIELD. May 8th. 


10.499. Improved method of preventing the oxidising of the carbon elec- 
trodes of electric stack furnaces, and for subjecting the materials under treat- 
ment toa strongly aspiratory or suction influence." В. Н. Tuwarrk. May btb, 


. 10.504. "Improved electrio switches for railway point and signal mecha- 
nism.” W. R Sykes. May Bib. 


10,518. ‘*Improvements in and relating to cut-outs or circuit-breakers for 


overhead eleot.io wires." J. S. WITHERS, (J. Massier, France.) May 8th. 
(Complete.) 


‚ 10,519. '' Improvements іп and relating to cut-outs or circuit-breakers for 
overhead elecirio wires.“ J. S. WITHERS, (J. Ma-sier, France. May 8th. 
(Complete.) 


10,541. ‘Improvements in processes and apparatus for making battery 
plates." J. Biyur. Мау &th. (Complete.) 


10,546. ‘Improvements in contact boxes for surface contact electric railway 
systems.” W. M. Brown and E. P. Wkruonr. Мау 8th. (Complete.) 


10,584. Improvements in and connected with electric sight switches 
operated by the opening of doors, windows, and such like." Н. OPPENHEIMER. 
(Actiengesellschaft Mix & Genest, Germany.) May 9th. 

10,595. “Improvements in fuse and switch gear for electric circuits.” 
G. K. B. ELPHINSTONE. May 9th. 

10,605. An improvement in galvanic batteries." H. Bixxo. May 9th. 


10,621. “ Improvements in switches for electric circuits." C. E. HUNTER and 
J. PURVIS. May 9th. (Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


Copies ot any of these Specifications may be obtained of Messrs. W. P. Thompson 
an 


тее can Hun Holborn, W.C., and at Liverpool, price, post free, 9d. 


24,863. An improved method of actuating the carbon-feeding mechanism 


of electric aro lamps of the open and enclosed types." C. E. Foster. Dated 
December 6th; 


25,004. “Improvements in printing telegraphs.” J. Moore and C. R. Steljes. 
Dated December 7th. 


25,008. ‘Improvements in electrical relays." 
А. Gordon. Dated December 7th. 


25,076. “ Improvements in insulators for high potential currents." В. 
Gaertner. Dated December 9:Ь, 


25,081. An improved telephone receiver box." M. Sensenschmidt. Dated 
December 9th. 


25,133. Improvements in or connected with telephone transmitting instru- 
ments." М. Sensenschmidt. Dated December 10th. 


25,146. “Improvements in switching apparatus for electric lighting tele-. 
phones and other purposes.“ J. D. F. Andrews. Dated December 10th. 


25,171. Improvements relating to electric telephone systems.” G. A. 
Cardwell. Dated December 10th. 


25,174. “Improvements in electric apparatus for illuminating the mouth and 
throat." F. W. Schumacher. Dated December 10th. 


25,175. Improvements in electric signalling for гаі! and tramway." J. B. 
Struble. Dated December 10th. 


25,182. "Improvements in electric furnaces and In the production of chemicals 


in said furnaces.” б. Brewer. (E. R. Taylor, Penn Yan, U.S.A.) Dated 
December 10th. . 


25,208. Improvements relating to electric welding apparatus.” H. Boss- 
hard. Dated December 10th. 


25,215. ‘Improvements in telephone receivers.” F.J.Orr. Dated Decem- 
ber 10th. | 


25,218. “Improvements in resistance coils” G. W. Johnson. (Electric 
Controller and Supply Co., Cleveland, U. S. A.) Dated December 10ih. 


25,219. “Improvements in controlling devices for electric motors." G. W. 
Johnson. (Electric Controller and Supply Co., Cleveland, U.8.A.) Dated 
December 10 h. 


25, 221. Improvements in compounding alternate current generators and 
motors." A. Heyland. Dated December 10th. 


25,227. “Improvements іа fittings for electric installations in buildings.“ 


J. Meehan. (Date applied for under Bec. 103 of Patents, &c., Act, 1553, May 
10:h.) Dated December 10th. 


25,265. “Improvements in electric arc lamps." British Thomson-Houston 
Со. (W. C. Fish, Lynn, U.S.4.) Dated December llth. 


25,266. "Improvements in electric arc lamps." British Thomson-Houston 
Co. (E. Thomson, Swampscott, U З.А.) Dated December 11th. 


25,318. *''Improvements in electricity meters.” W. E. Evans. (Allgemeine 
Elektricitiits-Gesellschaít, Berlin) Dated December 12th. 


25,371. “Improvements in electric clocks and timepieces.” R. M. Lowne. 
Dated December 121). 


25,388. ‘Improvements in electric fuses.” British Thomson-Houston Co. 
(Р. Farnsworth, Schenectady, U. S. ) Dated December 12th, 


25,391. Improvements in brakiig systems for electric relays.” British 


вове орев Со. (Е. E. Case, -chenectady, U.S.A.) Dated December 
2th. 


25.390. Improvements in electric rheostats," British Thomson. Houston 
Co. (Е. Mackintosh, Schenectady, U.S.A) Dated December 12th. 


25.396 “Improvements in machinery or apparatus for perforating tele- 
graphie tape for use in the automatic transmission of telegraphic messages.“ 
F. G. Creed. Dated December 12th. 


25,403. "Improved electric energy meter." W. P.1hompson. (L. Decombe, 
Paris.) Dated December }2th.- 


25,121. “Improvements in automatic fire-alarm transmission.” Ө. B. 
Bowell. Dateu December 12th. 


25.426. Improvements іп and relating tothe controlling of electric circuits.” 
S. Z. de Ferranti. Dated December 12th. 


25,427. Supports for trolley and truck wires for suspended cable roads.“ 
H. M. Harding. Dated December 12th. 


25.433. Speed regulating devices for overhead electric carriers." Н. M. 
Harding. Dated December 1th. 


25,1960. “Improvements in telautographs." F. Ritchie. Dated December 13th. 


25,560. ‘Improvements in or relating to automatic controllers for electric 


motors." A. J. Boult. (W. J. Richards, M.lwaukee, U.S. A.) Dated Decem- 
ber 14th. 


25,013. ‘Improvements in and relating to electrical measuring instruments.“ 
F. W. Schneider and A. Collin-Strauss. Dated December lith. 


25,614. "Improvements relating to thermostatic indicators." O. Rennert. 
Dated December 14th. 


25,521. ''A spiral sheave or trolley for use in electrico overhead tramcars and 
the like." J. Hunt. Dated December 17th. 


95.810. ‘Improvements in the m»nufacture of incandescence bodies for 
electric glow lamps.’ A. Just. Dated December 17th. 


25,533. ‘Improvements in the method of supporting and joining the power 
wire for electric tramways ог railways.“ F. Hewer. Dated December 18th. 


27,885. “Improvements in or relating to switches for electric current 
circuits.“ E. F. Moy, P. H. Bastie and E. F. Moy, Ltd. Dated December 18th. 


25,901. '' Improvements in section iusulators for the overhead construction 
of electric tramways or railways.” W. Н. Loggey and F. Hewer. Dated 
December 19th. 


25,911. Improvements in tripping electric circuit breakers or cut-outs.” 


British. Thomson-Houston Co. (J. D. Hilliard, Schenectady, U.S.A.) Dated 
December 19th. 


25,94?. ‘Improvements in surface contact electric railways.“ British 
Thomson-Houston Co. (W. B. Potter, Schenectady, U.S.A.) Dated December 
19th. 


25,943. ‘S Improvements in electric railway systems on a sectional conductor 
system." British Thomson-Houston Со. (W. B. Potter, Schenectady, U.S.A.) 
Dated December 19th. 


25,044. ‘Improvements in collectors and guards for third-rail conductors on 
electric railways.“ British Thomson-Houston Со. (S. B. Stewart, Schenectady, 
U.S.A) Dated December 19.h. 


25,045. ''Improvements in protective railways with protected road contacts.” 
British Thomson-Houstoa Co. (А. F. Batchelder, Schenectady, U.S.A.) Dated 
December 19th. 


25.946. ‘Improvements in brush holders for dvnamo-clectric machines.“ 
British Thomson- Houston Со. (W. E. Baker, U.S.A.) Dated December 166, 


26,002,  Imcrovements in insulators for overhead equipment for electrical 


traction and other purposes," E. Y. Walsh and J. Leigh. Dated December 
20th. 


26 098. ‘Improvements in apparatus for controlling electric motors.” J. H. 
Hindle. Dated December 2lst. 


26,131. ‘Improvements in electric insulators for high potential lines.” 


British Thomson-Houston Co. (€. E. Barry, Schenectady, U.S.A) Dated 
December 2156. 


25,132. ''Improvements in electric circuit breakers.” British Thomson- 


Hous on Co. (Е. M. Hewlett and C. C. Badeau, both of Schenectady, U.S.A.) 
Dated December 21st. 


26 135. Improvements in means for starting alternating current dynamo- 
electric machines." british Thomson-Houston Co. (J. E. Woodbridge, 
Schenectady, U.S.A.) Dated December 21st. 


96,136. ‘* Improvements in ground detectors for electrio circuits.” British 


'Thomson-Houston Co. (C. C. Badeau, Schenectady, U. S. A.) Dated December 
21st. 


26,197. "“ Improvements in electric railways on a sectional conductor bleck 
system and in signals therefor.” British Tnomsvn-Houston Co. W. B. Potter, 
Schnectady, U.S.A.) Dated December 21st. 


26,138, ‘Improvements in electric railways on а sectional conductor block 


system." British Thomson-Houston Со, (W. B. Potter, Schenectady, C. S.A.) 
Dated December 21st. E 
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THE DISCOVERY OF THE TECHNICAL 
MAN. 


i 


Ir is difficult to kanow how to take the Presidential address 


which Mr. Andrew Carnegie delivered to the Iron and Steel 
Institute on Thursday, May 7th last, for it may be regarded 
as a most valaable pronouncement, as containing nothing 
beyond experimental proof of a truth which has been known 
to everybody except capitalists and company promoters since 
the beginning of things industrial, or as a most amazing 
utterance in view of the class to which its audience belonged. 
Mr. Carnegie himself would, no doubt, say that the text of 
his speech was the advantage of profit-sharing; but, in 
reality, his whole argument was an announcement ог 
admission that the technical man, as well as the commercial 
and financial man, is of sufficient importance in modern 
industry to deserve a share of the profits which his brain 
has helped to create. 

In olden days the tradesman was his own unie 
technical expert, clerk, cashier, workman, and traveller ; and 
he probably viewed each phase of his own character as 
equally important. Later on came sub-division, but the 
different branches of the business were co-ordinated in a 
partnership, or so directly and humanly subordinated to ore 
approachable chief that each man had, and felt that he had, 
an interest in the welfare of the concern. It remained for 
the principles of “ joint-stock ” and limited liability " to 
réduce the technical man and inventor to the position of an 
immeasurably distant inferior—a person who could be 
adequately recompensed by throwing him gold or benknotes 
as the sole reward of his labours. Gold is a most useful 
commodity, especially when there is plenty of it; but во 
complex a being is man, especially a man of brains, intelli- 
gence, and sentiment, that he is apt to work less whole- 
heartedly even for a princely salary than for a smaller salary 
accompanied by more or less tangible recognition of his 
services which takes the form of profit-sharing or the like, or 
even of genuine thanks. Many of our readers have erected 
plant or works—that is to say, they have designed 
works, erecting them with the aid of money provided by 
some other single individual, or by a company. Even if the 
* proprietor " is a single person, it is no exaggeration to say 
that the engineer takes more interest in, has a greater love 
for, feels more keenly the success or failure of the enterprise, 
than the proprietor. But in general the proprietor takes to 
himself all the credit, sentimental and pecuniary, attaching 
to the concern, and if it fails, simply loses so much money, 
promptly starting upon a new venture, while the expert is 
given a fixed salary, with, perbaps, a “rise” if the business 
pays, and the loss of his situation if it fails. If it fails, 
however, not only does the expert suffer more in reputation 
than the financier, but he sees the offspring of his brain and 
affection perish; and when he is an honourable man his 
pain and disappointment are too keen to be measured in 
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pounds sterling. This is & mere truth which has been known 
for a long time, but capitalists have usually ignored or denied 
it implicitly hitherto; and capitalists are a class of ‘mankind 
who listen to and believe in capitalists only. 

For this reason Mr. Carnegie’s address is a most valuable 
pronouncement, for here we have a pure man of business 
and a millionaire actually admitting that the success of the 
ventures with which he has been identified has been largely 
due to the fact that the financiers have so far acknowledged 
the value of the services. rendered by their technical 
assistants as to make them partners and participators in the 
meetings of the advisory boards of management. Only a 
capitalist could ever have imagined the opposite, and only a 
capitalist .could convince his compeers of the value of 
technical ability. Perhaps as Mr. Carnegie has demon- 
strated the truth of the faith that is in him by reaching the 
summit of most human ambition (7.6, by becoming a 
millionaire) other capitalists in this country may see the 
error of their ways, and, by giving their specially-trained 
assistants more encouragement to work hard for their 
employers, may cease to offer passive resistance to improve- 
ment in education, and may do their share towards keeping 
the country in the van of progress. For the identical 
reason, Mr. Carnegie’s speech must be regarded as an 
amazing utterance; because, unless it was intended as a 
Vicarious recantation or apology, its author must have 
needed some self-confidence to make such obvious remarks 
before the Iron and Steel Institute, which is one of our 
best known “learned” societies, and is composed for the 
most part of technical men. His audience, indeed, must 
have listened with somewhat mixed feelings to Mr. Carnegie’s 
lengthy argument thet the success of a manufacturing 
venture does not depend wholly upon the skill of its 
commercial department ; and they may, perhaps, have been 
faintly amused to hear Mr. Carnegie’s naive admission 
that it actually paid the Carnegie Steel Co. to give one 
of its works managers a salary as large as that received 
by the President of the United States, and one larger than 


that taken by any of the salaried “ presidents" of the 
concern. 


Mr. Carnegie describes in detail the method by which the, 


Carnegie Steel Co., of the United States, has allowed its 
departmental managers to become partners, and shows with 
what beueficial results to those managers, but chiefly 
to the company, the policy has been followed. But the 
company has gone further than this, and has opened up 
similar facilities to the actual workman, permitting him 
to take preferred shares in the concern up to an amount 
corresponding with a certain percentage of his wages. 
We have no space to explain the precise mechanism of the 
ingenious scheme adopted, which enables the workman 
gradually to become a stockholder, and to receive divi- 
dends, without the necessity for handing over any large 
sum of money, and which makes the employé, morally, if 
not legally, a preferential creditor. In principle the idea 
is sound and highly praiseworthy ; for, appealing to every 
man’s commercial instinct, it encourages each workman to 
effect those petty economies which are beyond the power 
of the manager, but upon which the success of the whole 
enterprise go largely depends. In practice, as it has been 
argued, the plan has the defect of not giving absolute 
security for the workman’s savings, these being more or 
less absorbed in the company, and so liable to shrinkage 
or disappearance, should the undertaking partly or com- 
pletely fail; while it may tend to convert the man into a 
mild speculator having one eye on his work and the other on the 
stock market reports, The latter danger has been circum- 
vented by the Carnegie Co., who so arranges matters that 
the workman’s deposit stock із not publicly quoted; and 
perhaps the former is less serious than appears, because, 
without this incentive to thrift, the average workman is far 
Jess likely to have any savings to preserve or to lose. Still, to 
whatever extent the danger is real or near—and all industrial 
enterprise is hazardous—it should be a comparatively simple 
matter for the financial authors of such а scheme to elaborate 
a plan for safeguarding the employcs’ deposits, partly, may 


be, by a reserve fund covered by outside stock (one or more 
* trustee " or gilt-edged investments), but mainly by 
obtaining, where necessary, definite legal power to hold the 
deposits а first charge upon the company’s property. 

There are, naturally, other ways of arriving at a similar 
result, for it is posaible to pay by the piece or according to 
the bonus system. In practice these two plans amount to 
much the same thing, and they have several defects. The 
extra recompense given the men takes the form of actual 
cash in hand which, in present conditions at least, is quite as 
much an incentive to extravagance or immediate enjoy- 
ment of the money, as an encouragement to thrift. Money 
ferente too, rather tend towards scamping, and an 

abitual performance of inferior work ; which is one of the 
two things that the abolition of simple payment by time is 
expected to abolish. Moreover, with kindred objects in 
view, piece-payment and bonus-giving are not applicable to 
the superior officers of a company, or at any rate, are far less 
properly applied to them than to the men who do the actual 
wor 

On the whole, then, it would seem that a scheme of profit- 
sharing, with proper safeguards and under careful manage- 
ment, should be actual “ good business" for any large 
manufacturing company ; and workmen as well as higher 
technical officers owe Mr. Carnegie a debt of gratitude for 
demonstrating the fact to other financial magnates by his 
own success in life. Any method of profit-aharing must 
bring the employés into closer persona! contact with the 
employer, and so perform an inestimable service to both ; on 
the one hand by showing the workman that the employer is, 
after all, human and humane; and on the other, by teaching 
the employer that human beings love and take interest in 
their work, as much when it is the product of their hands 
or brains, as when it is simply the offspring of their pocketa. 


A NUMBER of interesting papers on 
radio-activity have been recently read 
before the American Physical Society. Mr. S. J. Allan has 
found that freshly-fallen snow is radio-active, and that ita 
radio-activity decays according to the geometric progression 
law, as in the case of the radio-activity induced by a nega- 
tive charge on a wire. The rate of decay is, however, 
different in the two cases; in the case of freshly-fallen 
snow the radio-activity falls to half its value in about 
30 minutes, while in the case of the wire it falls to half its 
value in about 48 minutes. The penetrating power of the 
radiation was found to be about the same in the two cases, 
The amount of radio-activity in the snow was found to vary 
as the amount of snow falling per second. It appears from 
this that the negative electrons picked up by the snow 
must have something to do with its radio-active properties. 

A still more interesting series of experiments have been 
carried out by Mr. I. C. McLennan at Niagara Falls, 
Lenard has shown long ago that the atmosphere in the 
neighbourhood of waterfalls is highly charged with negative 
electricity, The impact of the water at the bottom of the 
fall appears to liberate negative electrons which diffuse into 
the surrounding atmosphere, while the corresponding positive 
electrons are retained in the water drops. 

McLennan's object was to ascertain whether atmospheric 
conditions 80 exceptional would have any influence on the 
amount of radio-activity induced in a negatively-charged 
wire. | 

Before proceeding to Niagara, and after returning, a series 
of experiments was made in Toronto. Copper wires of about 
80 m. long were exposed on a number of days for periods of 
two hours, at а potential of 8,000 to 10,000 volte. After a 
wire had been exposed it was placed in an ionisation 
chamber, the saturation current was measured, and its radio- 
activity thus ascertained, was expressed in terms of a 
standard radio-active substance. The resulting values 
varied from 1°75 to 0°6. The values between these two 
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limits appeared to depend more upon the existence of wind 
and its velocity than upon any other changes of the weather. 
The occurrence ‘of showers did not exert any noticeable 
effect on the amount of radio-activity excited. It was fre- 
quently observed that exposures made in the morning gave 
greater induced radio-activity than those in the afternoon, 
but exposures made after sunset gave values generally equal 
to and sometimes greater than those of the morning. It is 
well known that the ultra-violet rays in sunlight facilitates 
the discharge of negative electrons from the surface of the 
earth into the atmosphere, and consequently we. should 
expect to find the largest percentage of negative electrons in 
the air in the afternoon. The large percentage of negative 
electrons in the air at Niagara was found, as we shall see, to 
act in the same way by reducing the amount of the induced 
radio- activitj. | 
In the experiments at Niagara Falls, three wires about 
30 m. in length were suspended on insulators at the foot of 
the fall. The first length of wire was generally enveloped 
in very fine spray, the second wire was in a still heavier 
spray, and the third wire in a downpour resembling the 


heavieet rain. A point of peculiar interest was that a wire 


as soon as it was placed in the spray acquired a potential of 
about 7,500 volts, and this potential was invariably nega- 
tive. It was demonstrated by suitable teste that the 
negative potential of the wire was due” to the spray, and that 
the voltage depended on its density. On account of the 
permanency of this negative charge it was found to be 
unnecessary to employ an electric machine to maintain a 
charge in the wire. | 

Exposures of the wires were made on four different days, 
with the result that the induced radio-activity on the first 
and second wires showed little variation. The third wire, 
nearest the Falls, showed measurable radio-activity on one 
day only out of the four on which the exposures were made, 
But the most remarkable discovery made was that the 


induced radio-activity at the Falls was on the average only: 


one-sixth to one-seventh of that observed at Toronto. The 
conclusion seems inevitable that in an atmosphere highly 


charged with negative electrons the induced radio-activity 
of a charged wire is very low. 


To the uncertainties of law, and to 


eben.  lew's delays modern times have added а 


new terror, or, to put it more correctly, an increase of an 


old terror, namely, law’s expense. It would be interesting 
to compare the costs of an average case now, with those of, 
say, 50 or 100 years ago. Most readers have some vague 
notion of tbe cost of conducting a lawsuit, but such vague 
notions are probably greatly in error when contrasted with 
the actual figures. A recent case which has excited con- 
siderable interest in electrical circles is probably as good as 
any to take as a fitting instance of the costs incurred in a 
lawsuit of ‘comparatively small dimensions. There were 
not many witnesses called, and the expert evidence 
was confined to two gentlemen. The sum involved could 
not, in any event, have exceeded £6,000 in all; indeed, 
about half of that amount was recognised to be the utmost 
that would be given. During the course of the case it was 
estimated that each day's hearing was costing £200, and, at 
the conclusion of the case, the losing parties were faced with 
a bill for their own and their opponents’ costs, which could 
not bave fallen far short of £4,500. To put it still plainer, 
it may be added that this was £1,600 more than the amount 
involved. The sum named does not include, it might be 
added, the costs incurred in working up the case, so that it 
will be seen, that taking into account all the expenses, the 
E or defending of a lawsuit involves a considerable 
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THE LITIGATION ON MAGNETIC - BLOW- 
OUT APPARATUS. 


THE recent action brought by the British Thomson-Honston 
Co. against the Manchester Corporation for an injunction to 
restrain the defendants from infringing electrical patents as 
applied to traction controllers was an interest ng опе in many 
respects. It aimed at what may almo-t be termed the 
fundamental portion of a tramway controller, but it further 
had an important bearing upon the use of magnetic blow- 
out apparatus in regard to all circuit-breaking apparatus. 
Thcugh the Manchester Corporation were nominally the 
defendants, the real parties to the dispute were the British 
Thomson-Houston Oo. and Dick, Kerr & Co., and naturally 
a contest between two such firms was watched with the 
closest interest, because the issue would clearly influence 
purchasers of series-parallel controllers, and also materially 
affect the future manufacture of such apparatus. Occupying . 
as the parties do such a prominent position in the electrical 
traction world, it was for many reasons desirable that the 
action should be fought out to an issue. 

It is unnecessary to go into the case in detail, because full 
reports, as well as the judgment, have already appeared in our 
columns. Briefly, the action was one which depended 
entirely, upon the use of magnetic blow-out apparatus in 
combination with an insulating shield ; that is to say, the 
plaintiffs had found it necessary in the use of such apparatus 
to protect the magnet by means of an insulating shield, thus 
enabling it to withstand the effect of any sparking which 
arose between one point and another in contiguous 
apparatus. It was freely admitted by Prof. Ewing, who 
was called on bebalf of the plaintiffs, that there was nothing 
new in the use of a magnet as a means of rupturing an arc ; 
but in combination with the arc-rupturing device the 
plaintiffs employed the shield, and on this the whole action 
pended. Put in another way, in order to realise the full 
advantages of a magnet in rupturing an arc it was incum- 
bent to place it as near as possible to the point of operation, 
and obviously this could not be done with success unless the 
magnet was protected against the effect of the spark or arc. 
The next obvious step, therefore, was to employ some form 
of insulation over the magnet, and the defendants relied 
entirely upon the obviousness of such a step. As Lord 
Kelvin aptly put the matter, If air did not supply you with 
a sufficient thickness of insulation, then clearly any electrical 
man would employ a higher form of insulation, The issue 
was therefore a comparatively simple one, and it needed very 
little expert evidence to demonstrate the point of either the 
plaintiffs or defendants. There were no nice points of patent 
law to be considered, and it was mainly a question as to 
whether the plaintiffs had shown any inventive faculty, and 
the Judge very speedily determined that there was no subject 
matter, and dismissed the action with costs. 

The result of the action is & most important one as far as 
the electrical industry is concerned, because it once for all 
clears the entire position regarding the manufacture of 
series-parallel controllers. It has been generally admitted 
that the most important features of а series-parallel con- 
troller were the use of 8 magnetic blow-out and an insulating 
shield, because only by such means was it possible to obtain 
apparatus of moderate dimensions. Electrical manufacturers, 
with one or two exceptions, have held aloof from the manu- 
facture of traction controllers, and there is little doubt that 
much of this was due to the existence of what were thought 
to be master patents. The position, therefore, as regards 
the electrical industry, is that anyone can now embark upon 
the manufacture of such apparatus, and we imagine that 
English manufacturers will not be slow to avail themselves 
of this opportunity, not only as regards the manufacture of 
controllers necessary in traction work, but in other and 
equally important directions ; in fact, the magnetic blow out 
and its insalating shield has a wider field in power work, 
and therefore manufacturers need not now hesitate in apply- 
ing this principle to the whole of their switches and circuit 
breakers. There is little doubt, as we have hinted, that 
manufacturers have been averse toemploying this apparatus, 
and there is no doubt that in some cases where they have 
employed such a device they have paid royalties to the 
plaintiffs in the above action. The electrical industry has, 
therefore, some reason to be thankful to the defendante’ 
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company that they had the courage to fight this action to a 
finish, and they are to be congratulated not only upon the 
result of the action, but also that they have had the neces- 
sary courage to sustain their convictions during a prolonged 
period of pending litigation. 

There was a notable feature developed in the case in the 
form of an exhibit of a modern controller made by the 
defendant firm, which represented one of the latest forms of 


series-parallel controllers. It was interesting because it was . 


an entire departure from the form of arc-rupturing device and 
insulating shield on which the plaintiffs sued, and, moreover, 
was the only type now made by the defendants. In other 
words, quite apart from litigation, a process of evolution has 
been going on in regard to this apparatus, and the plaintiffs 
were, in effect, suing on a controller which had become 
obsolete as far as the defendants were concerned. The new 
controller covers the well-known form of metallic shield 
blow out which has been already described in these columns, 
and of which we understand most important patents are held 
by the defendants, _ 


CORRESPONDENCE. 


Municipal Electrical Undertakings. 


I am sorry I should have caused such deep concern to 
Mr. Appelbee by inserting, in quite a haphazard way, 
Ashton-under-Lyne ав one of the towns working at a loss. 
I will not attempt to combat his statements, but simply give 


the revenue account of his balance-sheet for the year ending 


March, 1901, upon which I based my statements :— 
REVENUE ACCOUNT. 


RzcEIPTS. EXPENDITURE. 

Sale of current £2,746 9 5 Generation — 
Gales by contract 4,208 11 8 | Coals ... . . £4,004 13 10 
Public lighting 1,338 9 0 Oil. waste, &. 315 1 3 
| | Wages .. à 93119 6 
Maintenance ... 421 14 5 
—— бо з ы 
£8,203 10 1 £5,673 9 0 
Rental of meters 49 3 8 | Distribution ... 283 17 5 
Bale of lamps ... 221 0 6 Public lamp. 269 16 7 

Btocks on hand, | Rent, rates and 
increase ... 152.16 0 taxes... NS 280 12 6 
Balance carried | Management ... 741 14 1 
forward 2,982 1 1 Law & insurance 187 3 6 
| | £7,386 13 1 

| Balance last ac- 
cCount .. 2,074 13 11 
| Interest... 929 13 4 
, Binking fund ... 941 9 1 
Bank interest ... 366 111 
— 1 тше 
£11,098 11 4 , £11,608 11 4 


If this balance-sheet is incorrect, why was it issued ? 
The Writer of the Article. 


In your issue of the 15th inst. (p. 851) an article under the 
above heading was written by a ** Consulting Engineer." It 
is unfortunate that this gentleman prefers to write under a 
nom de plume ; but when one considers and weighs carefully 
the figures and statements given, Ї can quite understand 
him desiring his name to be kept secret, he having so juggled 
with his depreciation figures as to make them become, to 
any engineer of practical experience, an absurdity. 

To give an instance, does ** Consulting Engineer" really 
mean that the mains for an electricity supply works, when 
laid on an up-to-date system, require absolute replacing 
every eleven years? If во, I am afraid Consulting 
Engineer " does not know the life of lead, iron and copper, 
all of which are component parts of the mains. Is he aware 
that, even when the mains break down, it is not necessary to 
take them all up, but that small pieces can be replaced ? Will 
you kindly tell him that the value of the pieces taken up, is as 
much as £30 a ton for the copper, and the other metals 
according to their market value; also, that the life of a 
lead-covered cable depends, to a very large extent, upon the 
life of be lead jacket, and that there is no reason to suppose 


that, with due care, these cables will not last as long as 50 
years, or perhaps even longer, provided they are used pro- 
perly, and not overloaded, and that at the end of that period 
they will fetch a considerable sum as old metal. 

There is & considerable amount of ingenuity displayed in 
the care with which he puts the large percentage to be allowed 
for depreciation against the items involving the largest capital 
outlay such as the maine, plant and machinery, whereas electrical 
instruments and public lamps (because the capital outlay in 
any undertaking involved on such things is во small), he con- 
siders a life of 25 years probable. Allow me to inform 
* Consulting Engineer” that if he bad put 24 per cent. against 
the mains, and 5 per cent. (or even less) against the plant 
and machinery, and the 74 per cent. (or even more) against 
electrical instrumente and public lamps, he would have been 
nearer the mark, and it would have shown that Con- 
sulting Engineer” had had practical experience, and knew 
what he was talking about. А 

І am not in any way writing on behalf of municipal 
undertakings, but I would ask Consulting Engineer 
whose expert knowledge must be of such value, to apply the 
same arguments to the companies’ undertakings, and work 
out their accounts in a similar manner, when he will find 
nothing but downright starvation, financial ruin, and the 
Bankruptcy Court staring all the undertakings in the face, 
be it company or municipal; therefore he assumes the róle 
of condemning the whole of the company directors, many of 
them men of great experience and expert knowledge, con- 
trolling our large electric light supply concerns, and the 
whole of the committees and their expert advisers, all of 
whom, it is quite evident, this Consulting Engineer does 
not think much of, and, if his views are correct, I should 
advise him to give upeverything to do with electricity supply 
at once, and to seek a more remunerative and a more exciting 
pastime than one which leads to the workhouse eventually ! 

He states that anybody who has had experience in 
central stations will вау this depreciation is greatly under- 
estimated’; it is clear, therefore, Sir, that my 15 or 16 
years’ central station experience in various electricity works 
in the kingdom counts for nothing against this Consulting 


Engineer and also the experience of my confreres engaged 
,in а similar profession, 


ause they do not set aside the 
amount * Consulting Engineer" considers necessary. 

I am sure, as one of tbe engincers to a municipal under- 
taking, the thanks must be givea to him for “ sounding the 
warning note," but I can assure our friend that in this 
town's undertaking they would have no trouble to-morrow 
in finding a company only too willing to take over the whole 
of their business, and give them £10,000 profit for so doing 
over and above their capital outluy. 

It has always been a surprise to me that your correspon- 
dents and writers of artic.es have endeavoured to throw cold 
water on electricity supply undertakings, and thus preventing 
the general public from putting the money, and placing the 
confidence in them that they otherwise would do, because it 
can only have one ultimate result,and that is, to restrain 
the market in electrical supply shares to & few people who 
koow what they are doing; therefore it is more on 
behalf of the whole electrical industry that I am penning 
this letter, because I do not believe for one instant that 
these articles occurring over and over again on the question 
of municipal electricity supply do any good, but only help to 
shake the confidence of the public in the electrical supply 
industry generally. I am quite satisfied to find that 
electricity supply authorities, either municipal or other- 
wise, compare very favourably with the majority of rival 

8 companies in the amount set aside for depreciation, 
and I have before me the balance-sheet of a very successful 
gas company, from which I find that it is not considered 
necessary to веі aside very large sums for depreciation in 
addition to keeping the works in perfect repair from year to 
year. 

І quite appreciate the point raised by Consulting 
Engineer " with reference to replacing all machinery before 
it is worn out, but I would here sound a warning note as 
to the importance of following “ fashions.” For instance, 
in the early days continuous and single-phase alternating cur- 
rent systems were considered /e things. To those engineers 
who are always trying to be in the fashion and are never 
satisfied unless they are changing ‘one engine for another 
and one form of distribution for another, without regard 
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for the heavy capital outlay entailed and the inadequate 
return for this extra expense I have repeatedly heard it said 
that, after all, the original system had many advantages, 


and that in making the change, the troubles in store were 


not appreciated ; when they changed over they did not fully 
appreciate the troubles that were in store for them. It is 
something like the ladies’ fashions of to-day. Unlike their 
ancestors, the ladies of to-day never trouble to wear out their 
garments, but before they are almost soiled, they are 
put aside and changed for something more in the fashion, 
simply because others do the same. Personally, I 
believe we shall all come back to the single-phase system. 
There is at present only one objection, and that is the 
question of starting motors: as soon as a suitable motor is 
invented, the single-phase system becomes the simplest and 
the easiest to handle, the cheapest to put down, and the 
most reliable high-pressure system there is. 


Horace Boot, 
Consulting and Resident Engineer, 


Tunbridge Wells, May 26th, 1903. 


A New Detective Agency. 


Will you kindly state in your next week's issue if there 
is an instrument which, by means of an electric current, 
enables a person’s conversation and movements to be 
investigated as he moves to and fro the streets of London. 
If you will kindly answer the above question you will 
greatly oblige. 


J. Hopwood. 
London, May 28rd, 1903. 


[We sincerely trust, in the interests of our readers, that 
no such instrument will ever be invented !—Eps, Exc. REv.] 


Storage Batteries and Reversible Boosters. 


There bas been a great tendency of late on the part of 
engineers to instal storage batteries to work in conjunction 
with automatic reversible boosters, to control the output, 
so that the generators are kept approximately at full load 
during working hours. It is, of course, far more applicable 
to traction than lighting systems, but I should like to see a 
definite raling on the following point which concerns battery 
manufacturers more particularly :— 

Assume that one or more sets in the station are running 
at full output and the external load falls. Owing to the 
constant, output the balance must go into the battery, and if 
this occurs a number of times during the day, it will be 
found that the total number of ampere-hours charged, exceed 
very considerably the ampere-hours discharged. 

I am aware that it is quite possible to so set the control 
that the over-charge cannot be very severe, but at best the 
outside load can only be approximated, and I anticipate 
some difficulty on the part of battery makers in giving the 
usual guarantees. Over-charge has been proved to be very 
detrimental, and this contention has been upheld by one of 
the most prominent manufacturing companies, and it seems 
to me a poor look-out for the central station engineer, who 
has such a system under his control, if the makers disclaim 
responsibility for the satisfactory working of the cells under 
these conditions. It is short-sighted economy to sacrifice 
an expensive battery simply to keep generators fully loaded, 
4nd as it is quite impossible to present over-charge occa- 
sionally, it would be interesting to hear other engineers’ 
views on the subject. 

F. H. 


Ourselves in Trouble. 


After reading your account of the opening of the London 
County Council conduit, I feel it my duty as a member of 
the electrical profession to say that in reference to one point 
in your article it speaks of the difficulties at the points and 
crossings. You say in your article that the troubles of the 
lights going out, and, to use your own words, they have 
to use muscular strength or the assistance of another car to 


get by these positions; when уоп or апу one say that this 


cannot be avoided, Sir, I tell you or any one it is a false 


statement, as an inventor of a new shallow conduit, with the 
опе object of my invention of means provided to pass any 
car or train over those positions, which you say is an im- 
possibility. 
I tell you, Sir, as an Englishman, I am ashamed of m 
country; there is not an electrical journal in the Briti 
Isles who will voice а real invention that has been accepted 
with Royal Letters Patent, What he has to do is to send 
it through the American Patent Office ; then, on strange 
ground. the stranger is welcomed, and full justice is done to 
him. І sent you а сору of my complete invention, and I 
will not repeat your words, as you know full well the 
contents of your letter. How is it possible for the English 
people to know what is being done if gentlemen like your- 
gelf will not give them an article upon their inventions if 
they are prepared to pay for. You say it will be a pleasure 
to do во, but only to the few. І will say, once more, that 
I, prepared to meet any gentlemen, or the world, and say 
it is not an impossibility to pass the tram or train at the 
pointe yet as you report in your ELECTRICAL REVIEW. I 
will tell you just of late I have met electrical experts who 
have just returned from America and the Continent, and 
they, as real Englishmen, say it is a reality for a complete 
electrification of the present steam roads, with all its diffi- 
culties with my system. As for light tramways, the troubles 
are nothing compared with the steam roads. | 

I hope you will excuse my plain words on this point. 
As an engineer of 20 years’ experience and four years’ close 
study of this important subject, I should know a little of 
what I am talking about. 

J. F. Smith, Electrical Engineer. 
Patent No. 22,280, 1902. 


Small Heath, May 18th, 1903. 
[! ! —Eps. ELxO. REv.] 


i Poulsen Telephonograph. 


Can anyone inform me what has become of that remark- 
able phonograph, the electro-magnetic one of Poulsen, about 
which we heard во much some time ago? So far as can be 
gathered from a search of scientific journals nothing has 
been heard of it for over a year. : 

| Cónsulting Engineer. 


A “Shocking Leak. 


Your correspondent’s account of the above brings to my 
mind a similar case which came under my notice some years 

o. 
ES main steam pipe, carrying steam across an open space, 
was drained by a #-in. pipe, which ran parallel with it for 
about 10 ft. | 

One frosty night this drain pipe, having become full of 
water, was frozen and burst all along the seam, and when it 
had thawed, steam issued from the seam with considerable 
force. 

I then noticed & pale blue light in the jet of steam about 
2 in. off the pipe, very similar to the discharge of a Wims- 
hurst machine. | 

The * leak" was considerably heightened in effect by the 
fact that it occurred in the early hours of a very frosty 
January morning. 

Unlike your correspondent, I was quite content to watch 
it—“ seeing is believing.” - | 

At the time I put it down to static electricity caused by 
the friction of fine particles of steam in the air. 


Henry S. Whiteley. 
Huddersfield, May 24th, 1908. | 


In your * Correspondence " columns of 22nd inst. І see thac 
Mr. D. M. Nichol has met with a phenomenon.in his ex- 
perience gimilar to mine. 

I am an electrician in charge of an installation consisting 
of three high-speed engines and dynamos coupled direct. 

At the time of my discovery I was charging the battery, 
and in walking on to the boiler& stepped on to some 
wooden planks near the safety valve, steam blowing 
on to my leg; on touching one of the valves I received a 
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slight shock; at the same time noticing a spark about } in. 
long. I stepped away from the steam and could feel nothing. 
I naturally expected to find a bad leak on my circuite, and 
stopped the machinery and cut off the battery, but on 
tes: ing my plant I found the insulation was good. 

The phenomenon at that point still exists, Ву putting a 
steel rule, one end in the steam and the other near to any 
metal on the boilers, a spark # in. to 4 in. is seen. 

This happened with me only this week. I should be glad 
to hear further on the subject. | 


Coalville, May 28rd, 1908. 


W. Reem. 


Electricity in Mines. 


Referring to the report of the evidence taken by the Com- 
mittee on Electricity in Mines in this week's issue of your 
journal, may I, as an electrical engineer, who has devoted 
considerable attention to the transmission of power in mines 
and collieries, and who has had many opportunities of dis- 
cussing and appreciating the views of mining engineers, make 
a few remarks anent some of the evidence and, particularly, 
Prof. Thompson’s opinion of high pressure circuits in shafts 
and adits ? 

The writer understands that preasures of 2,000 virtual 
volts and over have been taken underground in foreign 
mines, but bis experience is, that 600 virtual volte is quite 
high enough for such a situation, when considering the 
safety of human life. 

In few instances, is it possible to fix cables in a shaft, or 
drift, where there will be а complete absence of traffic, of 
water, quantities of coal dust, or uptake air impregnated 
with acid moisture. Such main cables are usually fixed in 
winding shafts, where men are constantly travelling up and 
down in the cages and outside them for purposes of examina- 
tion, so that mining engineers, while employing the very best 
qualities of armoured cable, will, doubtless, hesitate to instal 
pressures higher than that mentioned, even where the cables 
themselves are to be further protected from mechanical 
injury by casings of wood or iron. The dangers attendant 
on such mains are very obvious. In combiued winding and 
pumping shafte, the risk of damage from accidents to cages, 
trams, guides, pump-rods, barsting of rising mains and 
from steel ropes running in such a shaft for haulage 


purposes is very great. Few engineers would, for an 


instant, entertain the idea of a 1,000-volt main passing 
down a drift along which miners may travel daily, and, as 
has occurred within the writer's experience, assist them- 
selves in walking up the engine plane by grasping the 
power cable. It is not too much to say that there are, 
perhaps, few situations less favourable to the employment 
of high tension than those indicated. | 

The first witness, Mr. A. Siemens, is reported as advo 
cating & limit of 500 volte at the face, and I venture to 
think that 500 to 600 volts is a reasonable value for such a 
position with the present appliances. There are, however, 
many collieries where motors or lights at the faces would be 
an impossibility. In this connection it should not be over- 
looked, when comparing the direct-current and three-phase 
systems from a point of view of safety, that an element of 
considerable danger, in fiery mines, lies in the switches con- 
trolling a coal-cutter, pump, or other motor near the faces, 
I cannot help thinking that there is very little to choose 
between the two systems under this head, as the commutator 
of a well-constructed direct-current motor may be rendered 
just as gas-tight as the starter of a squirrel-cage induction 
motor. 

The writer thinks there are many objections to the use of 
transformers under ground. These would not be necessary 
with pressures of the order of 600 volts at the pithead, and 
he believes this is the figure approved by the majority of 
mining engineers. 

All switches, fuses and junction boxes should, in my 
opinion, be constructed in such a way as to render the com- 
munication of a slight explosion, originating at the cuntacts, 
to the surrounding media, impossible. Such apparatus would 
not necessarily be gas-tight, but the protection would be 
designed on the principle of the safety lamp, | 


'self any known motor may be used. 


As to the abuse of fuse wires. This is out of the ques- 
tion in the case of a well-ordered installation, and, in all 
cages, one or two responsible persons should alone have 
access to them. It may be interesting to mention that the 
suggestion, made before the Committee, to group fuses in 
banks and place them under lock and key is the plan adopted 
by the firm which has, perhaps, carried out the most exten- 
sive mining installations in this country. The writer refers 
to Mesars. Scott & Mountain, of Newcastle. The electrician 
at the mine, and the under managers are, in these cases, the 
only persons with access to the fuses, and standard spares are 
carried in the switch-rooms. 

I am in agreement with Prof. Thompeon in thinking that 
underground voltages should be limited by no inflexible rule, 
but at the same time, think that mining engineers, 
while employing high tension currents for surface transmis- 
sion, and thoroughly appreciating the great economical im- 
portance of electricity applied to their peculiar requirementa, 
will reject, for the present, the notion of such circuits in 
the mine itself, even assuming that intelligent associations 
of labour made no protest against their use. | 

May I hope that some of your readers, amongst whom 
there are many mining engineers and managers, will find the 
time to discuss the subject touched above with greater 
ability than is possible to an electrical engineer? 


Adolphus B. Croft. 
Cardiff, May 19th, 1908. | 


LEGAL. 


CHAMBERLAIN & Ноокнам v. BRADFORD CORPORATION. 
(Concluded from page 860.) 


Ox Friday, May 8th, Mr. Свтррв, continuing his argument for the 
respondents, said he desired to refer to the evidence given at the 
trial on behalf of the appellants by Mr. James Swinburne. Shortly 
that witness gave evidence on five points. The first was that by a 
current meter, only quantity was measured—that was really a 
question for argument hereafter ; the second was as to the two parts 
of the motor—the motor and the brake; the third that each 
followed the correct law, and as to those two the evidence was all 
on common ground; then fourthly, how to reduce friction without 
reducing power and thus altering the nece relation between 
the two, and as to that the Witness thought the defendants got 
over the difficulty in another way to the plaintiffs ; and fifthly, the 
brake which had to be constant and effective. The learned counsel 
having read the evidence, 

Тһе LogD CHANCELLOR remarked that practically the sole 
question on which the appeal rested was infringement, and added 
" you вау we bave not infringed.” There ів, if you prove that, an 
end of the matter, unless you think it necessary to go into the 
question of the validity of the patent. If there is no infringement, 
then we have done, speaking generally of the whole combination, 
only that which everybody has а right to do, through the previous 
statements of how the thing could be done, namely, the permanency 
and the constancy and the mode by which іо tbat respect currents 
were measured. There is nothing that vou say is new in the motor 
of the appellants'—it is any form, and the patentee says him- 
If the constancy and the 
operation of that constancy and power in using these Foucault 
currents which is itself also laid down in the previous diecussions 
—if that question is so disposed of, what is the thing taken from 
him which he ie entitled to claim as his own ? 

Mr. Carers replied that shortly the respondents whole case was— 
that they had done nothing in reepect of which they were indebted 
to the plaintiffs, As to the maguet, the appellants had put them- 
selves out of Court, becaure the respondents’ instrument was a 
different iostrament, depending on different laws. The learned 
counsel then explained the two magnets, and said that in Hookham's 
patent you had a built-up magnet. Having concluded reading the 
evidence of the appellante’ witnesses, he said he had gone through 
it at considerable length, because he submitted that the evidence 
relied on by the appellants clearly established that the respondents 
had not infringed. 

Mr. BousriEgLD followed on the same side. Whetber the 
appellante' case was looked at from the construction of the claim, 
or having regard to what was the opinion of Mr. Justice Farwell 
that Hookham really invented something ingenious, this appesa 
could not succeed. ` 

The Lorp CHANCELLOR: But Mr. Hookham might say these 
were all tbeories which have been propounded, but the first person 
who made a real motor-meter was myself, and nobody else had made 
one up to that time. 

Mr. Bovsrrecp: Even so. How far does that carry him as a 
matter of law? Perhaps I might crystallise tbe knowledge if I 
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take my friend's diagram. All that was shown by that picture was 


ктото before the date of Hookham's patent. When I say all that 
isshown, I exclude the point of the silver commutator, which was not 
known ; Ї exclude the controversy about the constancy and power of 
Ње magnete. It was all fully described in Depres and in Ayrton 
sad Perry. That was commou stock knowledge at that date; 
common knowledge from which he or we may start. I know of no prin- 
ciple of law by which, supposing a man does stop short of being prao- 
tical at that point, that by reason of some discovery about friction 
or something of that kind, and because he first makes it practicable, 
he can appropriate to himself all that which was the common 
stock of knowledge on the point so as to prevent somebody else 
getting in and in another way making it commercial. That 
argument is utterly independent of what the constraction of his 
caim may be. We say that our evidence shows that all that we 
topped short of was. showing how to get rid of friction in a 
practical way so as to make a commercial meter. There was the 
&rong evidence of Prof. Ayrton, which was convincing, on this 
point What does Hookham indicate? Very ingenious thinge— 
commutators of a certain sort in which particular ingenuity is pos- 
ble in bringing his sectors horizontal Then he adopts 
arrangemente with reference to friction and power, and, of 
course, new arrangements; but he brings them in, and by those 
arrangements he gets over friction. He also devises very powerful 
magnets, and points out that if you bave a peculiar form of 
magnet with very large surfaces close together you get a large 
driving power, and you also get a correspondingly large breaking 
power. e started from the same point, but we go more closely on 
the line which has been already indicated. We had the silver com- 
mutator, which gets over the difficulty of friction at once. We also 
used permanent magnets of the shape which it was admitted by 
Mr. Swinbarne and by Hookham was a very ordinary type of 
magnet at this date, although the particular type had not been 
spplied to an electro-meter. The claim consists of two elementa, 
a motor having constant field and a brake having constant field. 
Hookham is devising a motor with a constant field, and he makes 
. two claims as to how he isto get it. First of all, a very special 
form of permanent magnet with splayed pole-pieces, which if he 
can keep it constant, will be a motor kaving a constant field, and a 
claim preceding that is for magnetising an electro-magnet to 
saturation, and he claims it. 

Lord Davay: He claims it as constant whatever may be the 
changes in potential. 

Mr. BouBFIELD: Yes. First of all he gets it by not having the 
potential in his field. The other method was by having a 
magnet saturated to such an extent that however the current varied 
and however the potential varied the magnet was always 
satorated. It was a fight over the question of construction. 
Iden as to the other claim, Mr. Astbury had developed tbe argu- 
ment as to that boldly, but passages in the evidence showed 
beyond all controversy that whereas the wide splayed-out pole-pieces 
were good for driving, they were the very worst form of brake. 

The Logo CHANCELLOR: Will you refer me to one passage of 
that sort ? 

Lord Davey: The precise passage in which he suggeste he could 
use them as a brake. 

Lord SHanp: The argument was put that Mr. Swinburne had 
sdmitted tbat. 

Mr. BousrPrELD: First of all, Mr. Hookham admits it in his 
evidence. [The learned counsel then read passages from Mr. Hook- 
bam’s and Mr. Swinburne's examination. ] 

Lord Davey: ‘I should like to hear you, Mr. Bousfield, on a point 
to which the Court of Appeal seem to attach importance, that 
Hookham's magnet was a built up magnet. 

К Mr. Вооврінір: That is a question of construction. He says: 

In place of clectro-magnets as described and represented, I prefer 
ming for smaller installations permanent magnets.” He is going to 
describe the change he is about to make. A number of bar 
manete being substituted for the electro-magnets represented in 
the drawings" My friend also relied on these words, “ Though I 
may use magnete of other shape or configuration.” What does all 
that mean? Іс means, instead of bar magnets with straicht lines, 
he may have magnets of other shapes, and a very good illustration of 
that was the case of Hookham v. Jobnson. There he piled ора 
number of magnete that may be inthe shape of a horse-shoe. This 
claim as regards magnets, consists in the substitution of this built- 
up magnet—that is a number of bar magn 
may be horse-shoe magnets, but this invention, so far as this form 
goes, we submit consists of the substitution of a number of magnets 
on which he then puts all these big splayed-out pol »-pieces. 

The Lonn CHANCELLOR: Nowhere in the specification does it 
aa аз a scientific fact that either for braking, or for motor purposes, 
the splayed magnets are the thing that he prefers. 

Hr. BousriELD said Mr. Hockham did say that was so, and that 
his statement was the passage, and the only passage, Mr Astbury 
relied on іп the whole specification to support the view that he was 
contending for, that they were claimed to cover the case of the 

м well as the magoet. 
Mr. двтвову having replied, 
һе Lon CHANCELLOR said they would take time to consider, 
and would give judgment at a future day. 


Barrish ErEcTRIO STREET Tramways, LTD. 
Is the Chancery Divieion on Tuesday, May 26th, Mr. Justice Byrne 
Маш had before him the petition of Mr. A. J. Paine for the wind- 
mg up of this company. 
id Воскмавтев, K. C., said the petition was that of fully-paid 
raters asking for a compulsory order against the company, 
Was in course of voluntary liquidation. The petition had 


ets being used. They 


stood over from time to time and terms had now been arranged 
upon which the petitioner consented to the petition being with- 
drawn, and he (Mr. Buckmaster) understood tbat all the parties who 
had given notice of their intention to appear on the petition, to 
oppose or support it, consented to this course being adopted with- 
out saying anything as to costes. 

Mr. McKlein, K C., Mr. Younger, K. O., Mr. Macnaghton, K. C., 
and Mr. Martelli, appeared for the other parties. 

Mr. Justice Braxa allowed the petition to be withdrawn accord- 


ingly. 


BappLEWORTH Оввли Disraior CouNorL v. Binns & Manian. 
"Tum Sram URBAN Disraiot COUNCIL v. THE GAME. 


TEs actions came before Mr. Justice Darling, in the King’s 
Bench Division, on Saturday, two actions by the lecal authorities 
to recover in the first caso £762 1s. 6d., and in the second £658 
2s. 6d., the amount of their costs in connection with the promotion 
of a ВШ in Parliament and with obtaining an order from the 
Board of Trade for & system of tramways and electric lighting 
stations. | 

It a from the statement of Mr. МонтдоскЕ Luss, K. O., 
for the plaintiffs, that the defendant Binns was the promoter of the 
Bills, and he entered into two agreements with the local authorities, 
on May 7th, 1902, by which he undertook to pay the costs and 
expenses incurred by them in relation to the matters in question. 
By & bond dated January 1st, 1902, the second defendant Marian 
agreed to £250 towards the costs incurred. 

The defence was that on the construction of the bond certain 
provisions had been made as to the time of payment, which, 
according to the bond, was to take place either upon the com- 
pletion of, or discontinuance or withdrawal of, the proceedings 
taken for introducing the Bill, or upon the construction of the 
tramways. Defendants alleged that there had been no discontinuance 
or withdrawal of the proceedings, and the tramways bad not been 
constructed, and consequently the time for payment had not come. 
In the result his Lordship gave’ judgment for the plaintiffs for the 
amount claimed in each action. 


\ 


ee ee — ee, — 


Parent ÉxPLOorTATION, Lrp., v. THE AMERICAN ELECTRICAL 
NovELfy AND MaNUPACTURING Co., LTD. 


THis case was opened before Mr. Justice Buckley in the Chancery 
Division on Friday last, May 23nd. It was an action to restrain 
defendants, their servants and agenta, from the alleged infringement 
of the plaintiffs’ Lettere Patent No. 1,110 of 1890, damages and 
consequential relief. The statement of claim alleged that the 
plaintiffs are the legal owners of Letters Patent No. 1,110 of the 
year 1890, granted for the term of 14 years from January 21st, 1890, 
to Chas. Addison Hitchcock, for a new invention entitled “Ап 
Improvement in Galvanic Batteries.” The iculars of breaches 
alleged that the defendants had infringed the plaintiffs’ patent by 
selling to divers batteries and cells made in the manner 
described in the plaintiffs’ specification. 

By the statement of defence, defendants did not admit that the 

laintiffs were at the date of the writ in the action the registered . 
legal owners of the letters patent; denied infringement and alleged 
that the said letters t were invalid by reason of prior publica- 
tion of the invention. Defendants alleged that the said invention 
had been published in this realm prior to the date of the letters 

atent by Winter, No. 2,637 of 1874; Newton, No. 4,7 :9 of 1880; 

alker, No. 1,833 of 1883; Webband Jensen, No. 1,938 of 1883; 
Abel, No. 1,929 of 1687; Dymond, No. 17,238 of 1888; 
Dymond, No. 18,754 of 1888; Smith, No. 2,297, of 1859; 
Arnold and Corgell, No. 9,153 of 1889; Thiebaut (French), 
No. 142524 of 1881, and additions, April 3rd, 1882; Bender 
(German) No. 48,695, dated December 9th, 1888; Roberts 

Am- rican), No. 369,090 of 1888; by pubiication in Prot. Silvanus 

hompson's work, Elementary ns in Electricity and 
Magnetism,” 1882; by the deposit in the Patent Office of Delahaye’s 
L'Année Electrique Deuxieme Année, published in France in 
January, 1886; by the common use of sas dust, plaster and other 
suitable materials for fixing the liquids used in galvanic batteries, 
and by the common general use of a depolarising agent in mixture 
with the exciting agent in contact with the negative electrode. 
Defendants further pleaded want of subject matter. 

Counsel for plaintiffs, Mr. Astbury, K.O., Mr. A. B. Shaw and Mr. 
Paget (instructed by Messrs. James, Mellor & Coleman); for de- 
fendante, Mr J. Fletcher Moulton, K. C., Mr. A. J. Walter and 
Mr. J. Hunter Gray (instructed by Mesers. Wilson, Bristows and 
Carpmael). 

Mr. Автвовү, K. O., in his opening speech said the action was on 
a specification of Letters Patent, which his Lordship had had before 
him in an earlier case, of one Hitchcock for a dry battery, avd the 
defendants were a new company whom they were suing for infringe- 
ment. With the exception of a few further particulars of objec- 
tions that the defendants had d to discover in the meantime, 
the principal difference between this case and the last was the 
question of infringement. The infringing battery was not quite 
the same as before. Plaintiffs’ patent was for a dry battery, made 
by filling up the space between the two electrodes with two layers of 


material according to a prescription which might be varied in cer- 


tain ways, as stated in the specification. His Lordship when the 
patent was last before him came to the conclusion that pulverisa- 
tion was the novelty in the combination claimed, but that plaintiffs 
had not sufficiently claimed it in their specification. The specinca- 
tion did present certain difficulties. The Court of Appeal, fortu- 
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nately,foriplaintiffs took a different view about the pulverisation, 
and beld they had sufficiently shown the neceseity of it to have 
impliedly incorporated it in their claim. With regard to the 
anticipations pleaded in the last case, the learned counsel did not 


recollect that his Lordship had definitely decided tbat any oue or- 


more of them was an anticipation. His Lordsbip's view was that 
the claim was so wide as to more or less claim what was shown in 
the previous documents, and he held in plaintiffs favour on the 
patent. Proceeding, the learned counsel referred his Lordship to 
Hitchcock’s Patent, 1,110 of 1890, and submitted that the invention 
was not one for making a battery, but was an invention relating to 
a battery constructed and arranged in the way the patentee described 
with reference to certain drawings. There was a cylinder of zinc 
or equivalent metal forming the one electrode with the clamping 
screw. The rod of carbon in the centre was the other electrode. 
The cylinder 4 was lined with an exciting agent. The patentee 
called the whole of a certain compound which he gave a prescrip- 
tion for, an exciting agent. That disintegrated the zinc and caused 
the current. His Lordship would have to construe what “ prefer- 
ably of the following ingredients” meant. They were not tied 
down to the exact chemicals given, nor were they tied down to the 
exact proportions, This was the best prescription the patentee 
knew. ‘Lined with an exciting agent, B, consisting preferably of 
the following ingrediente, viz.., sal-ammoniac one part —that was 
the excitant—''chloride of zinc one part ”—that was the hydro- 
scopic "—" plaster of Paris three "—that was the filtering 
agent—''and water two parts, to which is added a little less thau 
than one part of a comminuted vegetable material, preferably flour." 
The patentee then said: For preparing the exciting agent, 
E, the materials are mixed, forming a semi-fluid, which is 
poured into the cylinder, 4, around a central core, temporarily 
inserted. The exciting agent soon sets to the condition 
of а semi-solid, and the temporary core is removed. 
The carbon, с, is then inserted centrally in the space left by the 
withdrawal of the core, and the space ‘around the carbon is filled 
with a compound consisting preferably of the following ingre- 
dients:—The excitant sal-ammoniac, the same as before, one part 
chloride of sinc, or other. hygroscopic anologue, one-tenth part." 
His Lordship would notice that the patentee had altered the amount 
of his hygroscopic in his inside mixture—the mixture which waa to 
depolarise the battery. He had been careful to provide for a lesser 
amount of the damping material іп the inner layer, which would get 
more moisture by the action of the báttery than the outer layer. 
" And as depolarising agents pulverised peroxide of manganese 
three parts with pulverised carbon 3j parts. The Court of Appeal 
took the view—two judges out of three (the third Lord Justice, 
Lord Justioe Cosens-Hardy, gave it & wider construction even than 
plaintiffs’ asked for) that the preference there related to the ingre- 
diente, and not to the manner in which these ingrediente were to be 


preferably used. Proceeding, the learned counsel gaid that in 


many of the earlier batteries they used acids—nitric acid—for a 


depolariser. His learned friends in the Court of Appeal had argued · 


most strenuously that there was nothing in this specification to 
exclude the use of acids as depolarisers, and they cited thereon a 
number of acid batteries which tbey said had been filled up with 
things like fibrous matters, cellulose and paper, and other things to 
make them dry. They said those were anticipations. The Court of 
Appeal said: No, this battery bas been limited to a battery in 
which you get an insoluble powder for a depolariser.” In the 
second compound, sal-ammoniac was soluble in water at once, 
and so was chloride of sinc. The Court of Appeal said there 
was nothing else in the mixture but what were to be the two 
depolarisers.. Once exclude an acid and a semi-solid could not 
be formed by taking two lumps of something which was in- 
soluble and mixing those lumps with water. Inthe old Leclanché 
battery they had lumps, grains or pieces of ese, with a 
direction that you must throw away the dust. The Lords Justices 
came to the conclusion that there were not sufficient directions here 
—that you must have your depolariser an insoluble solid, and that 
the insoluble solid must be ground to such a fineness as that, when 
mixed with water, it would make a semi-solid by holding up the 
water by capillary attraction. The specification said the materials 
mentioned as electrodes, and as exciting and depolarising agenta, 
were in two compounds, and their proportions might be varied. 
The Court of Appeal held that that variation must be a variation 
within equivalents. In other words, they said that that only 
meant: — І have told you my best prescription, but I do not tie 
myself absolutely to it; you may find equivalents for one or more 
of these things, and provided the equivalents are for battery pur- 
poses, you may use them, and you may also, within limits, vary the 
proportions for the purpose of getting the functional results of these 
two layers. The battery that was in the last case called an infringe- 
ment, was practically identical to that of the plaintiffs—so much so 
that no evidence was given contradicting the infringement. In the 
present case there was a variation which, in plaintiffs’ opinion was only 
colourable orslight. Still, there was a distinct variation. What 
defendants had done was this: They substituted in the other layer 
blotting paper for plaster of parisand flour. In laboratories plaster 
of paris ana blotting paper were the two best known filters. I he old 
idea in the Leclanché battery, when they went from the one to the 
two-cell Leclanché, was that they had a porous pot round the carbon 
with a carbon rod in the centre, and they filled that up with their 
depolariser as a liquid. Тһе result of the porous pot was that the 
depolariser could not get through, although the liquid freely passed 
through. So much were they anxious, in the old days, to have that 
free porosity to liquid, that Leclanché and many makers of batteries 
actually said you must not only bave your manganese in lumps, but 
you must throw away the dust, because if you do not, the dust clogs 
up the porosity of the pot and makes it a less perfect filter. What 
was the function which plaster of paris played to the flour in 
plaintiffs battery? It mus be something which wil hold in the 


sal-ammoniac and the chloride of zinc and retain position—in other 
words, make the layer. If plaster of paris and flour were mixed 
with water they were very fluid at first. One could pour it in, but a 
pouring of it in was no essential of the patent at all, because it was 
only poured in for the purpose of letting it set. The first function 
of the plaster of paris and flour was to keep the layer where it was 
intended to stop; the next function was that it must be freely 
porous to damp and a good conductor, so that the current might 
freely pass through the damp channel; and, thirdly, it must be. 
something that would take the place of the old porous pot, and hold 
up the depolariser against the carbon, and not let it come through 
the zinc. Defendanta, in this case, substituted a layer of blotting 
paper of several thicknesses for the plaster of s and the flour. 

ey used blotting paper with its proper proportion of sal-ammoniac 
and chloride of zinc and water to make the whole ontside layer. 
For all functional acts, although at first t it seemed very dif- 
ferent, plantiffà' witnesses would tell his Lordship, that the plaster 
of paris and the flour were absolutely identical to the blotting 
paper. Blotting paper was iteelf comminuted vegetable matter, 
and was plastic, in the sense that the Court of Appeal held that 
plasticity, or semi-solidity, was meaut here. He understood that 
the proportions in the defendants’ battery were about 70 to 30 of 
blotting paper and dampness. The mixture was such that it would 
stop where it was put. It was the exact equivalent of the plaster 
of paris and the flour for all purposes except that it did not eet. 
The thing was whether setting, in the sense of crystalline setting, 
was an essential at all in this battery. It was a curious irony tbat 
in the Court of Appeal plaintiffs argued that the crystalline 
setting was an essential. The defendants in that case, through 
Mr. Moulton and Mr. Walter, argued that that was ridiculous, and 
that wood pulp would be just as much plastic and semi-solid, 
and serve exactly the same purposes as plaster of paris. In the 
Court of Appeal laintiffs tried to say that in reading the word 
* preferably " in the first compound, you must limit the preference 
to things of which you could take an obvious chemical equivalent. 
Plaintiffs argued there was no obvious chemical equivalent of plaster 
of paris, because there was no other matter that would set and still be 
a porous filter, The Court of Appeal would not have it, and said 
that “ preferably " referred just as much to that as to any other 
ingredient. Fortunately for plaintiffs now, they had to argue that 
the Court of Appeal was right. Taking the functions of plaster of 
Paris when used with any flour in it, the learned counsel contended 
that blotting paper, with its proper proportion of water, containing, 
as it did, the rest of the ingredients, was the precise equivalent as 
far as battery parposes were concerned. 

Mr. Justice Воскікт: Only you can pour it, I suppose? 

Mr. ASTBURY: No. 

Mr. Justice BuckLEy: You want to say that lines 12, 13 and 
14 preferably apply to plaster of paris—but you may take some- 
thing other than plaster of paris ? 

Mr. ASTBURY: Yes. 

Mr. Justice BuckrEv: But still must not take something that 
will pour ? 

Mr. ASTBURY: No. 

Proceeding, the learned CouNsEL said that very often a great 
part of the merit of an invention is ascertaining the feasibility of a 
particular thing, and then finding a particular way to. put that into 
operation. Once known that a battery could be made like this, and 
that it gave extraordinary commercial results, it was not difficult to 
make it. In the last case the evidence was uncontested that thia 
battery had thrown all other dry batteries clean off the market. 
The sale was enormous. It gave а very strong current for ita sise, 
and it would do what no other dry battery ever would do before. It 
was saleable by people like ironmongers without deterioration. 
An ironmonger could order a gross of them, put them away on 
bis shelves. When he sold them, they would be perfectly good. 
That had never been known with a dry battery before. The 
other things went off in a few weeks or montha; plaintiffs’ 
battery did not. It had its proportion of dampness aud material 
so regulated that it was perfectly worked out for long keeping. 
Once find out that it was feasible, and how to make it, then, 
as many judges had said, it was very easy to see how one 
could vary it in many ways, and keep its essence. People who 
tried to do that nearly always failed. If they really got the pith of 
the invention, variations of several parts of the combination had 
been held to be insufficient to take tbem out ot infringement, 
although the particular variations they did adopt were variations 
that one could not even read from the document at all. Lord 
Cairns had said you may have an invention of a combination, 
say of five parts; you may get the pith of that iavention 
by discardiog three of those parts altogether, and putting 
in something else; but if that invention has taught you 
how you can get the result, and what you can discard 
of those five parts, if the Court comes to the conclusion 
you really have borrowed from the mau, and have taken the pith 
of what he invented, the substitution of the parts, though they are 
parte not in any way adumbrated in the specification, it will still, 
nevertheless, fail а man in attempt to get out of infringement. The 
question for his Lordship was not whether he could find blotti 
paper mentioned in the specitication, but whether he could find 
enough to exclude it, and if he could not, and he decided that 
defendants took the essence and got the benefit of the invention 
that wasthere described, then they infringed. The learned counsel 
then read at length the judgment of the Court of Appeal in the 
former case. If they took the Leclanché battery and put the 
agglomerator up against the carbon poles, and put it on bells and 
started ringing, it would get fainter and fainter until it stopped. 

Mr. WALTER: No. 

Mr. Автвиву said it would be found that it polarised quicker 
than it depolarised. They might get a Leclanché in which the 
polarisation would take days or months; but still, as a matter of 
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fact, the gas in time would overtake the formation of oxygen 
because they had a strong surface of carbon pole, and they had an 
active surface of manganese up against it. He believed himself, as 
far as he could judge, that the secret- of the great success of the 
plaintiffs’ patent was that you had the extension of the carbon pole 
in and around every bit of powdered manganese, so that every 
particle of manganese, not merely the edges, touched the pole. No 


polarisation ever began at all, it was checked in its infancy, and 


never got the slightest chance of affecting the efficiency of the 
5 By means of the pulverisation they halved the distance 
that the current had to pass through something that was more or 
lees solid. Every bit of stuff that the current had to pass througb, 
especially if the battery were a dry battery, was so much absence of 
eonductivity, so much retarding conductivity. It was exerting the 

to make it go: through an inch if they could conveniently 
let it go through one-sixteenth of an inch. The outer layer in practice, 
both in defendants’ and plaintiffs’ was only about an eighth of an 
inch ;.the whole of the rest was filled up with powdered manganese 
and carbon. The result was, they really extended the cathode 
right up to within one-eighth of an inch of the anode, with a 
material between that prevented ‘any filtration through of the 
depolariser, but permitted the free filtration of the dampnese and 
the current. That was probably the reason why these had 
succeeded, where all other dry batteries had failed. Proceeding, 
the learned counsel said the defendants in this case had taken much 
to heart the question of pulverisation, because they had been searching 
about, and they had managed to rake up one or two old documents 
in which pulverisation was referred to. Fortunately for plaintiffs, 
they happened to be documents of a very early date, and long after 
the date of those documents pulverisation had come to be regarded 
by makers of batteries as something they must avoid. Defendants 
referred to one in 1866. There were no combinations anything 
like plaintiff patent even if pulveriggtion were directed, but 
defendants had managed to rake up one two ancient documents in 
which they did find pulverised manganese. Whetber defendants 
were going to add that to their mosaic, which had failed up to now, 
remained to be seen. Leclanchó was a great battery maker, and 
he expressly directed people and the world, that you must not 
only not pulverise, but even if you ground the stuff fairly fine into 
grains you must throw away the dust. What defendants before 
tried to rely on was a passage in one of Thiebaut, in which he said 
you need not throw away the dust, as is usual in the Laclanché 
batteries. Thiebaut was not an anticipator for other reasons. The 
abject of Newton's patent, 1880, which was relied on in the last 
case, was to render batteries in which the electric current was 
excited by a liquid portable and available for general use. This 
was to be done by enclosing the carbon and sinc plates of the 
batteries in some fibrous or spongy substance, preferably asbestos or 
spun glass Shortly put, Newton was simply a patent for stuffing 
sponge, or something of that kind, into a Leclanché battery. That 
was practically all it said. Webb and Jensen's patent was a great 
deal relied upon in the last case, and was again being relied upon. 
Thiebaut was a case in which a Frenchman took out a patent in two 
editions. Defendants relied not only on Thiebaut on his first and 
second editions, but it turned out there was a third edition. The 
man was not even satisfied with his second. The fact was these 
documents were all deposited at one and the same time. Of course 
that made defendants’ case all the worse. If they were going to 
вау that a particulary document was an anticipation, it was a little 
awkward for them when the particular document. that they were 
relying on as an anticipation, was given up as something hopeless 
by the man who wrote it, and he put in a third document showing 
how to make it when the second one would not work. 

Mr. WALTEB: I donot feel the difficulty. 

Mr. AsTBURY: You felt it in the Court of Appeal. 

Mr. WALTER: Never. 

Mr. AsTBORY: You talked enough about it. Proceeding, the 
learned counsel said the patent of April 26th, 1881, by Thiebaut, 
had only one layer, consisting of potash, plaster of paris and 
peroxide of manganese, and the peroxide was directed to be 
pounded, and the dust produced by the crushing retained. The 
mixturé was placed in a cup. the carbon placed in it so as not to 
touch the cup, and the space that remained filled with the mixture, 
upon which a little water was then poured. The specification 
stated that at the end of an hour the element could 
be carried about, and at the end of a week a hammer 
bad to be used to destroy it. His Lordship would see bow 
hopeless this invention was. In his patent he was going to 


fill up the whole space between his carbon and his zinc with his . 


depolariser. He not only was not going to provide anything to 
keep the depolariser away from the zinc, but be put the depolariser 
right up against the zinc. That was perfectly hopeless. Then he 
said the thing will be so hard that if you willonly wait for a week it 
will do no harm, because then you will have to take a hammer to 
break it. It was quite obvious that that would give no current at 
all The first edition was the one the defendants relied on. The 
question was whether anybody who had seen the patent would 
think it necessary to go further. The learned counsel having con- 

cluded reading the judgments of the Lords Justices Vaughan- 
Williams, Stirling and Cozens-Hardy in the previous case, the 
Court rose, and the further hearing was adjourned. 


(To be continued.) 


Foote & MILNE v. Sr. HgrENS Олвгв Co., Lin. 
(Concluded from page 862.) 


Resvmina on Мау 11th, the cross-examination of Mr. Нитг-Р1л 
was continued by Mr. BPENcER Bowes, whose energetic methods of 
. questioning are in singular contrast to his leader's quiet searching 


batch of bad cable might have got passed. 


manner, and as many of the questions travelled over the same ground 
they are not here repeated. Oonsiderable friction arose between 
witness and counsel, the former strongly resenting and protesting 
against the same questions being put, the manner of questioning, 
and in one instance the mode of referring to him as “a K 
He had told Mr. Milne that he could not expect anything better for 
his money in the 300-grade cable. The rubber is shorter in it than 
in the 600- He denied that he had ever told him that a 
Mesers. Foote and 
Milne stated what was not true if they said that they bad men- 
tioned damage to their reputation at his interviews with them. 
Liv was mentioned, but they did not press it. He bad replied 
that if the workmanship was all right they need bave no fear of the 
cable, At tbe interview of February 3rd, 1902, he had been shown 
no tests of Faraday House, and he had never said, Ah, at any 
rate we сап make some good wire.” He knew now that there had 
been letters before that date, both with regard to the job at Liver- 


pool and about damage to their reputation. There had never been 


ess than one tester and two assistants at the works. “Bob” was 

the tester from the beginning until Bartlett's time. Twelve hours 

immersion tests in water were only resorted to in times of rush and 
before their accommodation was extended. No testing books were 

kept of rubber-covered cables, and he saw no reason now for 

beginning their use, as they had sold hundreds of thousands of 
pounds’ worth of cable without any trouble resulting. Mr. Heyl-Dia 

then gave a more detailed account of why he had ceased to be 

managing director of the St. Helens Cable Oo. Before the middle 

of last year there had been practically only two directors— himself 

and Mr. Glover, and he had had the casting vote. The debenture 

holders had appointed a new board, consisting of Colonel Pilking- 
ton, his brothers Mr. Beecham and Mr. Glover. At this time 
he was struck down with rheumatic fever, due to overwork, and 
when he came back they told him that they did not want him to do 
foo much. They had made a :e-arrangement, and they would be 
glad to bave him as an expert on an engagement for three years. 
The new terms were more agreeable to him than the old. Return“ 
ing now to the agreement with Foote & Milne, he maintained that 
he was squeezed, cornered and coerced into signing it. Mr. Glover 
had also thought it better to settle the matter out of Court. He 
maintained that p bad deliberately mis-stated the charges 
for work done. He pointed out that wires had been pulled out 
witbont testing the circuits to see whether they were bad or not. 
The charges he made against them were three :—(1) Charging for 
work which they had.no right to charge for. (2) Charges on cable 
which was not Bi. Helens make. (3) Delivering to them a large 
quantity of cable which was not theirs. At this point the friction 
between counsel and witness drew to a head, the former urging Mr. 
Heyl-Dia to give his definition of the word “fraud,” as applied to 
the plaintiffs. His Honour interposed, however, in a peremptory 
manner. 

CouxsEL: And this is the only explanation you can give for the 
odious charges you bring against the plaintiffs? WrTNESS again 
gave the same details. Continuing, he said that Holmes was quite 
an inexperienced hand—at the time no more than an office boy. 
Witness was shown his letter in which it was stated that the store- 
keeper would be sent, and was asked bow Mesers. Foote & Milne 
were to expect an office boy instead. It was then put to him that 
the only difference in valne that the use of 600-megohm grade cable 
throughout the tobacco warehouse would have made would have 
been £9 10s., and this figure was accepted. 

Re-examined by Mr. TERRELL, WirNEsSS stated that as а rule 
defects in cables are shown after immersion in water in less than 
10 minutes. The 24-hcurs' test was a test of security. 
Faulty cables were sent back to the fault-finding room, where they 
were run on toa drum, the end nearest the core being electrically 
connected to a testing set. As the wire was being run on, it passed 
through the hand of the fault-finder, who held a wet rag about it, 
this being connected to the set. The result was that when- 
ever a faulty bit of the cable came in contact with the wet rag a 
fault was indicated. The cable was then cut in two and each 
re-tested. He knew and had seen every cable works in this country, 
and in none was there a more extensive fault-finding plant than 
the St. Helens works. Fifteen per cent. of the coils were generally 
turned back. As 8 proving that the cable was at fault, it 
would have been easy (though defendants had not done it) to get an 
ex who would have proved what was the matter with the insu- 
lation if it was at fault, Other makers used about the same per- 
centage of pigment as themselves. He had analysed other makes 
and knew this to be so. The same would have been done with the 
cable in question. In connection with the agreement they wereto 
pay for damage done by alleged bad cable supplied by them. 
Finding that other makes of cable had been used they departed 
from the agreement. During the time this cable was being made 
about 70 miles a week of 300-megohm grade cable was being turned 
out. They had had other complaints than those mentioned due to the 
use of 300-megohm grade cable in iron tubes. With the Simplex 
tube they were especially cautious about contracts and would not 

tee anything. The use of Simplex tubing, in his opinion, 
and he thought others would agree with him, was a danger. 

Mr. CHANDLER, storekeeper with the defendants at Warrington, ` 
then gave evidence of having carefully sorted out from the cable 
sent back by plaintiffs that which was not of their manufacture. 
He had made out a list and brought some samples, both of which 
were produced. . 

Mr. ManxixG, of the accountant's department of the defendants, 
gave evidence with to a list of the discrepancies between 
cable sent to plaintiffs and that which they had returned. 

Mr. Тваввіг,: That will be my case. 

The RzrERu2 asked if the defendante’ man, Jackson, who had 
made a test of the Belgrave Hospital wiring, and found it low, was 
not going to be called, the answer being in the negative. 
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е Mr. TERBELL, in stating the case for the defendants, said that he 
had kept it down to the tobacco warehouse, and if the Referee came 
to the conclusion that the cable was at fault there, the other instances 
would follow that ruling. They had contracted to sell plaintiffs 
300 and 600-megohm grade wire, but they had not contracted to 
sell it for use in any particular manner. Во long as it passed that 
test after 24 hours’ immersion in water, that was all that was 
implied. A grade means quality of rubber, quality of rubber means 
durability. Each grade is divided into various classes, and these 
are divided into three classes of different coverings. The use of 
300-megohm grade in such a place as this 'obacco warehouse was an 
error, and he contended that the testa showed it to be so, since 
while they were good at first, they rapidly fell, showing that too 
low a grade of cable had been used. The plaintiffs to prove 
their case should have brought up an expert chemist or cable 
maker, such as Mr. Christian Gray or any other expert, who wbuld 
have told them what, if anything, was the matter with the rubber. 
The whole point of the grading was to differentiate between the 
durability of the grades. If 300 m. grade was as durable as say 
1,000 m. grade, there would be no use in manufacturing the latter, 
since as high resistances could easily be got with the former. Taplin 
said he expected to get 600 m. grade cable, and he was the man who 
had made out the specification. Everything was done in the 
Haw sen way, and with none too skilled workmen. If 600-megohm 
insulation resistance per mile did not mean 600 m. e cable, it 
meant nothing at all, as the very commonest cables in the smalier 
sizes would give this insulation resistance. Counsel then reviewed 
the tests. Passing on to Mr. Heyl-Dia's evidence, he pointed out 
that the agreement was broken, because rightly or wrongly, Mr. 
Heyl-Dia had got it into his mind that plaintiffs were trying to 
" do" him. He (Counsel) thought that there were no indications in 
this case to show that plaintiffs were at all guilty of intentional 
deceit. Had the insulation of the cable really been bad, defendants 
would have had numberless complaints, as they were turning out 
similar stuff at the rate of 70 miles per week. He contended that 
the plaintiffs had not discharged the obligation of proving that the 
defendants were liable for tbe large sum of damages which were 
claimed in this case. He then went into the matter of some minor 
costs which were in question; as for the claim of damages to 
reputation, that was founded upon the construction of the agreement, 
which would be for his Honour to decide. 

Mr. HawirTON, K. O., in stating the plaintiffs’ case, went into the 
subject first as a story of three chapters. Chapter 1.—A manu- 
facturer who makes cables with warranties and the usual obligations 
to supply an article decently fit for its purpose. A contractor who 
relies on the warranties, The officers of the work done, who, one 
and all, come to the conelusion that the fault of the installation is the 
fault of the cables, snd condemn them. Chapter 2.—The managing 
director of the cable company signing an agreement, with the pro- 
visions that if he did not keep rigidly to them, he would become 
liable to pay the costs incurred and damages to reputation. 
Chapter 3.—The agreement broken, and a lawsuit the result. The 
one chance of proving che cable good was to call for the actual 
makers. This was not done, only a director being called, who 
refuses to admit that his wire was at fault, and maintains that the 
plaintiffs coerced him into signing an agreement acknowledging 
that it was. The one person who did make a test of the cable 
outside the works is not called, and his report has been destroyed. 
Everything is wrong except the cable, ів the answer. Had that 
story been told to а business man, counsel contended, the answer 
would be assured. 


Resuming on May 12th, Mr. HauILTON reviewed the scientific 
evidence scathingly. The use of 300-m. grade cable was said to be 
at fault; but why did the 600-m. grade break down, and why did the 
latter break down at Belgrave Hospital also? Then, again, 300-m. 
grade of Henley's make has since been used, and is satisfactory. 
Frankenburg cable is said to be at fault; but this cable has been 
tested and proved good. It was certainly not good law to say that 
the warranty only held toa test in the works. According to the 
Sale of Goods Act, the thing offered must be marketable 
and fit for its purpose. It must have a reasonable degree of 
durability. The Simplex tubing was said to be coarse, but 
this was specified for, and it has since been used with no bad 
results. Robinson's letters were a very slender foundation to raise 
such inferences on as they had done. It was significant that uader 
the same circumstances the Henley cable had turned out well. 
The faults of the cable had been proved by the tests not to be 
faults due to local defects, but to generally diffused unreliability 
of insulation, Would Mr. Milne have risked an unsuitable grade 
on such a large job for.the sake of £10? Jackson had tested the 
Belgrave Hospital, yet Mr. Heyl-Dia signed the agreement after 
that test had been made. The coil of atrociously bad cable pro- 
duced in Court never came from the plaintiffs. He had learned that 
such cable was sold for a special purpose by Geipel & Lange, and 
the defendants dealt with them, not the plaintiffs That being so 
the inference was plain. Mr. Hamilton concluded his address by 
arguing on the legal construction of the agreement, contending that 
upon 1t the plaintiffs could sue and recover a round sum for the 
resulting damage to reputation. 

The REFEREE reserved his decision. 


On Tuesday, May 26th, the Official Referee, Mr. Vergy, delivered 
judgment. He said :— 
. " After considering the correspondence and evidence brought 
before me in this case, I have come to the conclusion that the 
defendants sold to the plaintiffs vulcanised rubber cable at the price 
and on the terms stated in the price list and subject to the guarantee 
contained therein, namely, the quarantee of a certain minimum 
insulation resistance per mile after immersion in water for 24 hours. 


In my ovinion, such a warranty carries with it a guarantee of a 
reasonable degree of fitness of the article for the purpose for which 
it was sold. The plaintiffs claim damages for expenses incurred in 
rewiring various jobs on which the alleged bad cable was used. 
The question which I have to answer is: Did the defendants 
deliver cable of the guaranteed minimum insulation resistance? It 
would appear, and it has been agreed to, that the tobacco ware- 
house of the Mersey Dock and Harbour Board is the most important 
item in the claim. The contract for this work contained the epecifi- 
cation that all cables used should have a minimum insulation 
resistance of 600 m. рег mile. No grade was mentioned. I fiad 
that the cable ordered would have satisfied this guarantee, if the 
insulation resistance bad been aocording to warranty, whether 300 
or 600 m. grade cable. It has also been proved that some Franken- 
burg cable was used. There is no doubt that ‘the installation broke 
down, and that the Dock Board required plaintiffs to remove it. 
Was the cable in fault ? Mr. Lyster, Mr. Taplin, Mr. Radcliffe, &c., 
all independent witnesses, were satisfied that the cable was bad." 

The REFEREB then went into the subject of Mr. Milue's tests, 
and also of the teste made by Bilver and Marchant, pointing out that 
they had also found the cable bad, and that the latter had proved 
that the Frankenburg cable was not at fault. 

“ After full consideration of the defendants’ evidence, I have come 
to the conclusion there is very strong evidence as to the faulty 
nature of the cable.“ The Referee then stated that he was not 
satisfied that the cables were tested before leaving the works. There 
existed room for mistakes, he considered, the men and the works 
both being new. As to the evidence given by Mr. Wordingham and 
Mr. O'Gorman, he could not accept their statement with regard to 
the 300-m. grade cable at Liverpool. Taplin had said that if the 
cable had shown an insulation resistance of 600-m. per mile, he 
would have avcepted it. Radcliffe knew that 300-m. grade cable 
was being used, and he it. Agaio, the F:ankenburg cable, 
after being withdrawn, bad proved good, and now the 300-m. grade 
Henley cable satisfied the tests. | 

“It has not been proved that anything was wrong with plaintiffs’ 
workmanship. Henley's cable has been installed and has not been 
injured, and neither was Frankenburg's. No steps were taken at 
the time by defendants to ascertain whether the workmanship was 
at fault.” Continuing, the Referee then pointed out that what 
appealed to him most was the attitude taken by Mr. Heyl-Dia. 
The cable was made under his supervision, and he was master in 
the factory. No one knew so much as he did of what went on 
there. When plaintiffs complained, he took no steps to find out 
whetaer tbe wire was improperly used, but an agreement was 
entered into to have tbe wire tested, and bad coils replaced. 
Plaintiffs write to defendants that defendants' tester had found 
several coils bad. They reply that Jackson's testing set must be 
bad. It is quite clear that their tester did find some bad ooils, bat 
no evidence was produced with regard to Jackson's set being wrong, 
nor has Jackson been called asa witness. Having got his tester's 
report, Mr. Heyl-Dia entered into the agreement (which bas already 
been given in the early part of this report). The whole of the cor- 
respondence on both sides, and the whole conduct of Mr. Heyl-Dia, 
and | taking also into consideration the letters of Geipel & Lange 
and his reply to them with reference to a similar complaint, the 
Referee stated, led him to the conclusion that Mr. Hey!-Dia knew 
that something was wrong with the cable. He found, therefore, 
that defendants had failed to fulfil the.r contract and that the wire 
was not of thé guaranteed minimum insulation resistance. 

With regard toithe amount, he considered that Dr. Marcbant's fees 
should be allowed the plaintiffs, and that the total sum would be the 
sum agreed upon between counsel—namely, £2,677 lls. bd. The 
defendants had abandoned their counterclaim, and there would be 
costs on the claim and counterclaim against the defendants. 

As to damages to reputation, he was of opinion that clause 11 in 
the agreement (t. e., that if defendants failed to fulfil the terms of 
the agreement the plaintiffs could cla m against them for damages 
to reputation), left it open to plaintiffs to so claim. Throughout 
the case vindictive damages under this head had not been claimed, 
but a good round sum had been asked. He thought that it had been 
made out that such damage to reputation would result and had 
resulted, and he thought that £300 would meet the claim. 


PARLIAMENTARY. 


MrTBoPOLITAX District BAarLwAY (Various Powers) BILL. 


RECENTLY a Select Committee of the House of Commons, presided 
over by Mr. Hudson Kearley, considered the above Bill. Mr. Pember, 
K.C., Mr. Freeman, K.C., and Mr. Clode appeared for the promoters, 
and the principal opponents were the Metropolitan Railway Co., the 
London County Council and the Stepney Corporation. 

Mr. PEMBEE opened the case for ‘пе promoters, and explained the 
objecta of the Bill, which he said was to empower the Metropolitan 
District Railway to deviate the railway authorised by the compauy's 
Act of 1870 and to construct other railways; to acquire lands; to 
lay down electric cables; to raise further capital, and to acquire the 
Hounslow aud Metropolitan Railway. The new lines were four in 
number, the first commencing at Acton by a junction with the com- 
pany's Ealing extension and joining the existing railway at Ham- 
mersmith; the second was a deviation of a portion of the railwa 
authorised by the Act of 1897 from Gloucester Road to Earl's 
Court, so asto go under the existing District Railway instead of 
under Cromwell Koad ; and the third and fourth were for extending 
the line from Mark Lane Station to the disused Tower Station. 
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12 д There was а further small line, 1 furlong 6 chains, in a similar direc- two and the Caledonian one, There-was a frequent service of 
er tion. They were also asking in the Bill for powers to transfer to trains. 

E the Great Northern, Piccadilly and Brompton Railway the powers Mr. CooPER: May I take it that it is the through service to 
ES to construct the piece of railway from Gloucester Road to Earl's Glasgow you are aiming at in getting this order ? 


Court. 

Mr. C. A. BRERETON, C. E., a partner with Sir J. Wolfe Barry, the 
engineer to the District Railway, giving evidence in support of the 
Bill, said that the object of constructing the two pieces of line 
alongside the existing joint lines between Mark Lane Station and 
the Minories, was to provide increased accommodation to meet the 
growing traffic of the joint companies; and, further, to admit the 
London, Tilbury and Southend and the new Whitechapel and Bow 
Railway at this point. It was proposed to abolish the existing 
station at Mark Lane and erect a new one in its place. 

Replying to Mr. Влгғоов Browne, Witness said he did not 
know whether the Metropolitan Railway Co. objected to the 
removal of Mark Lane Station, but the District Co. had an equal 
right in it. 

Mr. R W. Perks, M. P., chairman of the District Railway, also 
gave evidence supporting the Bill. He said the proposed two lines 
in the east were simply station widenings and "docks ” for the use 
of the London, Tilbury and Southend Co.'s trains coming from the 
east, and, if necessary, for some of the District trains coming from 
the west. It was not until a few weeks аро that he heard of the 
Metropolitan Railway objecting to the proposale, although they 
had known all about them since November last. 

Sir R. LirrLER, speaking for the Metropolitan Co., contended 
that the effect of the proposals would probably be to interfere with 
and restrict the full development of the Inner Circle traffic, which 
might be legitimately expected to follow when the Metropolitan 

was run as an electric railway. 

Evidence was given by the general manager of the Metropolitan 
Railway in support of the contention of the learned counsel. The 
Committee found the preamble of the Billiproved as far as the new 
lines at the Tower were concerned. 

On Tuesday the proposal before the Committee was the deviation 
of about 800 yards of the authorised deep-level railway of the 
District Company between Gloucester Road and Earl's Court. The 
authorised line was to have been constructed under Cromwell Road, 
but it was now proposed to abandon that route and to construct it 
under the existing District Railway between these two points. 

Evidence was called in support of the proposal, and Mr. 
BRERETON, C.E., stated that there were no engineering difficulties. 

After Mr. E. Роггоск had addressed the Committee on behalf 
of the L C.C., the Committee passed so much of the preamble of the 
Bill as related to the deviation. 

Mr. Kearley has reported for the Select Committee, considering 
this Bill as follows: 


Thatit is not intended that the railways proposed to be authorised by the Bill 
should cross on the level any railway, tramway, tramroad, or highway. One of 
the objects of the Bill is to transfer to the Metropolitan District Railway Co. 
the undertaking of the Hounslow and Metropolitan Railway Co. A certificate 
from the Board of Trade was produced to the committee, showing that it had 
been proved to the satisfaction of the Board of Trade in pursuance of Standing 
Order No.163that the Metropolitan District Railway Co., and the Hounslow 
and Metropolitan Railway Со. had paid up and expended one-half of their 
respective capitals. In pursuance of Standing Order No. 1454 a report from the 
Board of Trade waslaid hefore the Committee with reference to the tolls, rates, 
and charges proposed to be authorised by the Bill, and it appears that the tolls, 
r&'es, and charges were not in excess of those authorised in respect of the 
portion of the existing line with which it is intended that the new railwaya shall 
be connected. A report from the Board of Agriculture was laid before the 
Committee, but was not considered by them inasmuch as the Railway No. 1 to 
which the report relates had been struck out of the Bi! laid betore the 
Committee. In pursuance of the resolution of the House of April z8th, the 
Committee had inserted in the Bill the additional provision referred to in that 
resolution. There are no other circumstances of which. in the opinion of the 
Committee, it із desirable that the House should be informed. 


Scorrisu PBIVATI BILL. LEGISLATION. 


On May 6th the Commissioners resumed consideration in the 


WiTNESS: We are simply here to get an agreement by two local 
authorities carried through, if possible, and are quite willing to stand 
up to our part of our agreement, 

Mr. Rosrnr MILLER, general manager of the Caledonian Rail- 
way Co., was examined on behalf of the objectors to the proposed 
order. He stated that it was not the policy of the company to 
oppose the granting of tramway powers when promoted by burghs 
or the local authorities within their own area of administration. 
If in 1901 the proposal bad been made by th» Glasgow Corporation 
to promote the tramway right down, giving through communica- 
ticn to Clydebank, Dalmuir, &c., it would have been opposed by 
the Caledonian Railway, because it opened up, for example, 
through traffic from Yoker to the burgh of Partick. The company 
wers apprehensive that this through traffic would seriously affect 
their traffic. They had spent, roughly, £982,000 on the construction 
of the Lanarkshire and Dambartonoshire Railway, exclusive of 
land. All that they did on the faith of their Parliamentary powers 
and their relative Parliamentary monopoly. In one district alone 
the company's receipts had fallen 33 per cent. in consequence of the 
competition with the Glasgow Corporation Tramways, and he 
expected this would be amplified if the opportunity were given the 
Corporation to run to Clydebank. | 

Mr. CLYDE, K. C., addressing the Commissioners on behalf of the 
railway companies, said that it had been the conviction of every- 
one that what was wanted in this order was through traffic. As 
matters stood at present three or four miles of country road would 
be bridged by a proposed tramway. The bulk of the Clydebank 
traffic came from the eastern part of Glasgow ; and all the talk about 
pick-up traffic, and the intention to carry short distances as regarded 
this route of tramways, was simply downright nonsense. The 
purpose was to connect the works of Clydebank with the working 
population of Glasgow. This was a case where the railway would 
be seriously affected, and he submitted that the preamble had not 
been proved. á 

The Commissioners found the preamble proved. 


Tarr VALE RAILWAY BILL. 


Tue Earl of Camperdown’s Select Committee of the Hoyse of 
Lords had this Bill before them recently. The promoters were 
represented by Mr. Balfour Browne, K.C.,the Hon. J. D, Fitzgerald 
K.C., and Mr. Noble. 

Mr. Влгғоов Browns, in opening the promoters’ case, said that 
the Bill was to empower the Taff Vale Railway Co. to construct a 
short junction line at Willowford, between Tre forest and Taff's 
Well, so as to connect with the completed portion of the Cardiff 
Railway. The company also sought running powers over the 
Cardiff Co., and desired to work their railways by electric power. 
The additional capital asked to be authorised was to the amount of 
£45,000. The proposed line was at a point where there would be 
no obstruction to traffic, and hia clients were quite prepared to 
deliver traffic further north at the Treforest junction if required. 
The principal objection to the proposed juuction was that it would 
take the traflic for about three miles south over the Taff Vale Rail- 
way instead of over the Cardiff Railway. It would be an advan- 
tage to traders to have an alternative route. The proposed line 
was 3 miles in length, as compared with 4 miles, the length of the 
line rejected by Parliament last year. 

Mr. GEonaE THomas SILLERING, chief engineer to the pro- 
moting company, said that the estimated cost of construction was 
£35,711. Cross-examined by Mr. Ram (for the Cardiff Co.) 
Witness said that his company did not propose to make any sidings 
on the new line; all sidings would be on their own line. 

Mr. HARLAND, traflic superintendent, said that the proposed 


- 


junction would be much more convenient than the authorised 
Treforest junction. Cross-examined: The junction rejected last 
year was а more convenient one in respect to interchange sidings. 

Sir J. SÓzLuMPER, C. E., gave similar evidence. 

A number of witnesses were then called, and spoke as to the 
advantages of the proposed junction. 

Mr. ЈоѕеРН Shaw then addressed the Committee on behalf of 
the Incorporated South Wales and Monmouthshire Coal Freighters’ 
Association, and called Mr. John Daws, the secretary of the 
association. 

Mr. PEMBER, K.C, having addressed on behalf of the Cardiff 
Railway Co., Mr. FITZGERALD replied for the promoters. Не said 
that they had good reason for believing tbat if the junction were 
made at Treforest it would only be able to be used for a large 
quantity of traffic at great inconvenience and obstruction to the 
working of the Taff Vale Railway. He ccntended that the only 
real opposition was from the Cardiff Co. He submitted that the 
junction line asked for by the promoters would be a great public 
convenience. 

After conferring the Committee decided that it was not expedient 
to sanction the making of the proposed junction line. 

The provisions giving powers for operating the line by electricity 
were next considered. It was stated that the company cesired to 
work the whole of the line by that шсапв. 

Mr. BEasLEY, the gencral manager of the company, said that it 
was intended to work the line by self-contained motor-cars. No 
overhead wires would be used. 

The Committee decided not to order the construction of a 
bridge over a level crossing on property belonging to Lord 
Aberdare. 

On 18th inst. the hearing was resumed. The Mountain Ash 
Urban District Council asked for the insertion of a clause for the 
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Justiciary Buildings, Glasgow, of the provisional order promoted by 
the Glasgow Corporation to take over the order sanctioned by 
Parliament in 1901, granting the Burgh of Clydebank power to con- 
struct an electric tramway system. 

j Mr. JoHN Young, general manager of the Glasgow Corporation 
trum ways, stated in reply to Mr. Свлвв Wart, K. C., that the length 
of the proposed tramways was 94 miles of single track, half of 
which was outside the city boundary. No less than 22 per cent. of 
the original tramways of Glasgow were outside the citv. At the 
present moment the percentage was 35. Clydebank saw that it 
would be better to have their tramways worked by Glasgow, and 
they were now in agreement with the Corporation for that purpose. 
Under their Act, Clydebank could operate tbe tramways in their 
burgh, bringing their cars up to tbe junction with tbe Glasgow 
system at Yoker. It would be a great advantage to Clydebank to 
have the running power to Glasgow. The power on the cars out- 
side the municipality, was the same as inside. A railway train from 
Queen Street to Yoker would take about 20 minutes on the journey, 
whereas а tramway car would take 45 minutes. Assuming that the 
opposition of the railway companies was because of diverting traffic, 
the Corporation was doing nothing in the present case other than what 
it Һай done in other parts of the city. The Corporations of 
Manchester and Newcastle had received sanction to extend their 
systems iuto neighbouring burgbs. Liverpool quite recently got 
power fcr а through route to Bolton. 

By Mr. Соорев, advocate for the North British, Caledonian and 
Lanarkshire and Dumbartonshire Railway Cos.: The Corporation 
tramways paid nothing for the use of the streets, and outside 
the boundary the same thing existed, but the department main- 
tained the streets and gave the service. The North British and Cale- 
donian Railways had each three stations within the Burgh of Clyde- 
bank, and immediately outeide the burgh, the North British had 
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substitution of bridges for the proposed level crossings at 
Abercynon and Penrhiwceiber. 

Counsel for the Taff Vale Railway Co. said that an enlargement 
of the present subway at Aberevnon would meet the case. His 
company were prepared to contribute one-third of the cost. 

A large number of witnesses were called on the question of the 
crossing at Abercynon, and the Committee decided that they would 
not refuse the electrical powers sought by the company because of 
the non-provisinn of the bridge asked for. The opposition with 
regard to the Penrhiwceiber crossing was, therefore, not proceeded 
with. 

The remaining clauses were dealt with on the 19th inst. The 
application of the Mountain Ash Urban District Council for words 
to be inserted preventing the company from supplying electricity 
to.any other person was refused. А clanse extending the time for 
the completion of the railways from Alfendd to Pontypridd, which 
were authorised in 1890 and 1896 was also refased. It was stated 
that the extension of time was asked for because the railway com- 
pany were about to remodel and reconstruct Pontypridd Station. 
The Committee. however, granted an extension of time for giving 
notices, from August 7th next to January 1st, 1904. The remaining 
clauses having been gone through, the Bill was reported for third 
reading. 
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WILLESDEN UBBAN Distaict COuR CIT. BILL. 


THE Select Committee of the House of Lords, presided over by 
Lord Brougham and Vaux, had before them on 22nd inst. the Bill 
of the Willesden Urban District Council, which confers powers 
with respect to electric lighting and other matters The Council 
seeks by the Bill for power to take lands in Taylor's Lane, Harlesden, 
for a generating station, and also powers to supply electrical 
energy in adjacent districts and for ttaction purposes. Mr. 
Baggallay, K C., and Mr. Greig appeared for the promoters. There 
were several opponents to the Bill, including the Gas Light and 
Coke Co., for whom Mr. Balfour Browne, K.C., and Mr. Frere 
appeared. 

Counsel having opened the case for the Bill, Mr. BALFOUR 
BROWNE addressed the Committee in opposition to the electricity 
portion of the scheme, and said that on behalf оё the Gas Light and 
Coke Co. he had to ask that the same provisions should be inserted 
in the Bill for the protection of that company as had been done in 
the case of the Bermondsey and Woolwich municipal electric under- 
takings. The Willesden District Council were seeking powers to 
erect a large generating station from which to supply adjoining 
local authorities, who were empowered to supply energy, and they 
further wished to supply any local suthority, company or person 


owning or working any tramway, railwav or light railway partly 


‘ within and partly without their district. There was a considerable 
difference of opinion as to how far local authorities should be 
allowed to indulge in municipal trading, and he believed that the 
feeling of Parliament was that this sort of trading had already been 
allowed to go too far. If the Committee granted the request of the 
Willesden District Council, he asked that the Gas Light and Coke 
Co. should be given protection against any probable loss which 
might ensue to them from the electric undertaking of Willeeden. 
He would remind their Lordships that the Gas Co. paid over £2,000 
а year in rates, and it would be monstraus, if there should be a loss 
on the undertaking, that it should be borne hy the general body of 
ratepuyers, among whom was the Gas Co. If municipalities were 
to go in for trading, they should do it on fair terms, and he would 
ask the Committee to agree to four propositions to secure tbat 
result. Не would ask the Committee to say, first, that the 
Willesden Urban District Council should not be allowed to supply 
energy to local authorities outside its own area; second, that it 
should also be prevented from supplying electrical energy to tram- 
ways outeide its own district ; third, that if it were allowed to supply 
electrical fittings at all, it should be put under an obligation not to 
supply them free; and fourth, that a clause should be put in the 
Bill similar to that of the South Metropolitan Gas Co.'s clauee, 
providing that the Council should, once a year, after the first 
year’s working, cause to be laid before it a statement and balance- 
sheet givirg the accounts of the electrical undertaking, and that it 
should thereupon fix annually the charges to be made for the supply 
of energy in the ensuing year at such а rate that the revenue for the 
ува? should balance the expenditure. He explained that the last 
provision was necessary in order to guarantee that the expenditure 
should be met out of the revenue each year, and thus avoid any loss 
coming on the rates. 

The CHAIRMAN said the Committee had decided that the Council 
should be re«tricted to the supplying of energy within its own area. 
They were of opinion that the last clause asked for by Mr. Browne 
with reference to an annual balance-sheet and the fixing of prices 
should be inserted in the Bill. With regard to the question of 
the supply of electrical fittings, they were of opinion that the clause 
should remain in the Bill ав drafted by the Council. 


Pontypridd Tramways.—The Bill promoted by the Pontypridd 
Urban District Council for ће purpose of constructing a tramway 
came before Lord Camperdown’s Sel: ct Committee of the House of 
Lords last week. Mr Ram, K C, who represented the promoters, 
said that the Council sougbt powers to construct a tramway and to 
carry out certain widenings and build a viaduct in connection there- 


with. They desired also to enter into agreements with the owners | 


of other tramways. Uuder the Public Health Act the Council had 
borrowing powers to the extent of £264,600. The proposed tram- 
way would connect existing tramways from Cilfynydd and Treforest 
up the Rhondda Valley. The Council proposed to have powers to 
run over the Rhondda Valley tramway. There had been difficulties 


in the way of constructing the proposed connecting piece of line 


owing to gradients, and the Council had been r-fused permission 


several times, It was now desired to leave the road at Mill Street 
and to go under a bridge of the Taff Vale Railway, and for this 
purpose a new road would have to be made. Mr. William Lewie, 
Obairman of the Pontypridd U.D. Council, was then examined. He 
said that Pontvpridd wa« a market town for a very large area—the 
whole of the Rhondda Valley. There were a number of collieries 
in the district. By Mr. Page: It was true that in a certain part of 
Mill Street there would be only 2 ft. between the tramcar and tbe 
pavement. The Chairman asked if he might have a sketch showing 
how it was proposed to run double lines past that spot. Sir Douglas 
Fox gave engineering evidence, and ssid that he had come 
to the conclusion that the proposed way of dealing with Mill 
Street was the best way. Toe upper part of the street 
would be greatly improved. The Bill was opposed by the 
Taff Vale Railway Co., represented by Mr. Balfour Browne, K. C.; 
the South Wales Electrical Power Distribution Co., by Mr. 
Balfour Browne; and by a number of frontagers for whom 
Mr. Page, K. C., and Mr. H. О. C. Beasley appeared. Mr. Page, 
К C., addressed the Committee on behalf of his cliente, the 
frontagers. He submitted that considerable damage would be done 
to them by the proposed tramways. His clients were tradesmen, 
and it was necessary for them to have carts and carriages at the 
doors of their premises. This they wou'd not be able to have if 
the trams were allowed. He contended that Mill Street should be 
widened. A number of residenta on this part of the route gave 
evidence supporting the opposition. Witnesses on behalf of the 
case for the Taff Vale Railway Co. were then heard. Mr. George 
Thomas Silbering, engineer to the company, submitted a model, 
and explained that it was feared that damage would be done to the 
railway bridge of his company over the River Rhondda. Sir 
James Szlumper, C. E., gave similar evidence as to the bridge. At 
this juncture Mr. Ram said that the promoters had come to an 
agreement with the South Wales Electric Power Co., by which, 
should the Committee pass the Bill as far as the working of the 
tramway outside the Council в district was concerned, the company 


should supply the electric power; but only to those tramways. Mr. 


Beasley, General Manager to the Taff Vale Co., said that the 


' proposed trams would create a competition of a serious character 


with his line. Mr. Noble addressed the Committee on behalf of 
the opposing railway company. He wished the promoters to be 
limited to working p wers up to Porth. Mr. Moon, K. C., said that 
the promoters would be content to be limited to Purth. The Com- 
mittee, after conferring for some minutes, found the preamble of the 
Bill proved. j 

Salford Corporation Bill.—On 14th inst. thie Bill came before tbe 
Committee of the House of Lords, presided over by Earl Morley, 
on Unopposed Bills, and the preamble was declared proved. The 
Bill is to enable the Corporation to construct additional tramways, 
and to adopt and nse portions of tramways outside the city. The 
estimate ia the Bill for the construction of tramways is £18,000. It 
provides for agreements being made with the Manchester Corpora- 
tion with regard to running powers over certain tramways, and also 
provides for running powers over a portion of the Stretford U. D. C. 
tramways. 

Chard Corporation Gas and Electricity. This Bill, which authorises 
the Chard Corporation to purchase the local gas works and to supply 
gas and ele^tricity, came up before Lord Morley's Committee on 
Unopposed Bills on 14th inst, and was ordered to proceed. Sec. 42 
gives power to supply electricity in bulk to outside authorities. 
The estimates contain & sum of £10,000 for the purchase of land and 
erection ^f a generating atation 

Woolwich Borough Council. Bill.—On 14th inst. Mr. Jeffreys, the 
Chairman of Ways and Means in the House of Commons, had before 
him the Bill of the Woolwich Borough Council, which is an 
unopposed measure, and authorises the Council to supply electrical 
energy in bulk to the District Council of Foot's Cray. The pre- 
amble was proved, and the Bill ordered to go forward. 

Macclesfield and District Tramways Bill.—It is reported from the 
Select Committee that the promoters do not intend to proceed 
further with the Bill. It was proposed by the Bill to incorporate 
the Macclesfield aud District Electric Tramways Co., with a 
capital of £240,000, to construct tramways in and around Mac- 
clesfield. 

West Cumberland Blectric Tramways.—This is a Bill to extend 
the periods for the commencement of the construction, and for the 
completion of the tramways, tramroads and other works authorised 
by the West Cumberland Electric Tramways Act of 1901; to extend 
the area within which the company may supply electricity, and to 
confer on the company further additional powers with regard to 
such supply. It extends for a period of two years, the time limited 
by the Act of 1901, for the substantial commencement of tramways 
in Distington, Seaton Villa, Cleator Moor, &c. It extends the 
area of supply for electricity to include the districts of Arlecdon 
and Frizington, Cleator Moor, Egremont, Harrington, Maryport, 
Aspatria, Little Clifton, Broughton and Broughton Moor. The 
Bill came before the Unopposed Committee of the House of 
Commons on 14th inst., and the preamble having been passed, it 
will go forward for third reading. Tne Deputy Chairman reporting 
to the House of Commons on the Bill, states that it was proposed 
to authorise the payment of interest out of capital during the con- 
struction of the tramways, tramroade, road widenings, bridge and 
other works, autborised by the West Camberland Electric Tram- 
ways Act, 1901; but as it was proved to the Committee that thia 
was not a coutractor’s line, such payment would erable the capital 
to be much more easily raised, that the locality desired the в Беше 
to be carried out, that it was anticipated that the payment of such 
interest during construction would facilitate the raising of capital 
locally, and, moreover, as the Committee found that the payment of 
such interest was subject to the conditions prescribed by Standing 
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Order No. 167, they, under the circumstances, allowed thé same. 
With respect to Clause 10, the Committee satisfied themselves that 
the proposals to extend the periods fixed by the West Cumberland 
Tramways Act, 1901, to 40 and 50 years respectively, at which the 
local authorities might exercise their powers of compuleory pur- 
chase, were in the public interest, and that the local authorities had 
not objected thereto. 

Dewsbury, Batley and Birstal Tramways Bill.—On 13th and 14th 
inst. a Select Committee of the House of Lords, presided over by 
Lord Clifford of Chudleigh, considered the above Bill, which is 
promoted by the British Electric Traction Co., and has for its 
object the making of a tramwav, in agreement with the Hudders- 
field Corporation, between Mirfield and Huddersfield, and for trans- 
forming the steam tramway which at present connects Dewsbury 
with Gomersal into an electric tramway. Mr. Moon, K. O., appeared 
for the promoters, and said that, nnless an agreement was arrived at 
between the promoters and the Huddersfield Corporation, the pro- 

relating to Huddersfield would be dropped. The only 
objection to the other portion of the Bill came from the Batley 
Corporation, whose locus he objected to. Mr. J D. Fitzgerald, K. C., 
represented the Batley Corporation, and said his cliente had con- 
structed their own tramways. The steam tramway which it was 
proposed to electrify would be liable to purchase in 13 years by the 
local authorities, and the Batley Corporation intended, when the 
time came, to exercise their powers and take over the portion of the 
line witbin their district «nd work it in connection with their tram- 
way system. The steam tramway was owned by the Dewsbury, 
Batley and Birstal Co., and to have bought this company it would 
have been necessary for the British Electric Traction Co. to bave 
obtained the consent of the Board of Trade. To avoid this, the 
British Electric Traction Co, had bought up nearly the whole of the 
shares of the company at a little over the market value, and so 
obtained control. Having done this, they got into communication 
with the various local authorities for permi-sion to construct tram- 
ways or lease them from the local authorities. The Committee 
decided to hear the Batley Corporation. Evidence was then called 
in support of the scheme. The chairman suggested that it might 
be possible for the promoters and the Corporation to come to terms 
if tbere was an adjournment. After the adjournment it was stated 
that an arrangement had been come to, but the nature of the terms 
did not trauspire. The Committee thereupon decided that the ВШ 
should go down аз unopposed. 

Tramway Orders Confirmation (No 1) Bill.—On May 21st this 
Bill, which confirms certain provisional orders made by the Board 
of Trade under the Tramways Act, came before Mr. Campion, 
Examiner, and Standing Orders were fouud to have been complied 
with. Tbe Bill deals with the following orders:—Rurton-upon- 
Trent, Bury, Cardiff, Huddurstield, Leeds, Newcastle-on-Tyne, 
Portobello and Mussel hareh. 

Tramways Orders Confirmation (No. 2) Bill.—This Bill, which 
confirms certain orders granted by the Board of Trade under the 
Tramways Act, came before Mr. Campion, Examiner, on May 21st, 
and Standing Orders were found to have been complied with. The 
orders relate to the following districts :—Barrow-in-Furness, 
Horsforth, Keighley, Ramabottom. 

Walton-on-Thames El-ctric Lighting. —'The Walton and Wey- 
bridge Gus Со. has deposited a petition in the House of Commons 
in opposition to the confirmation of the Electric Livhting Order to 
Walton-on-Thames which is contained in the Electric Lighting 
(No. 5) Bill. 

Preston and Horwich Tramways.— The Select Committee of the 
House of Lords had this Bill before it on May 20th. Counsel for 
the promoters said that the Bill was to incorporate the Preston aud 
Horwich Tramways Co., and to give that company power to con- 
struct tramways of a total length of 234 miles. The lines would 
commence at a junction with the authorised tramwavs of the Preston 
Corporation, and would connect Preston with Horwich. After pass- 
ing through Walton-le-Dale, one line would connect with the other 
which would раве through Lostock Hall. From Bamber Bridge, 
where the lines would meet, they would proceed through Clayton 
Green and Whittle-le- Woods to Chorley, where one branch was to 
diverge to Standish and the other to Adlington and Horwich. At 
Chorley the line would connect with the Wigan Corporation tram- 
Ways, the other line connecting at Horwich with the Bolton Corpo- 
Tation trams, When complete the line would connect w.th the 
South Lancashire tramway system. The cost of the new lines would 
be £236,622 Opposition to the Bill came from the South Lanca- 
shire and Cheshire Coalowners' As-ociation and the Miuiug Asso- 
cistion of Great Britain, who wished the lines to come under the 
Light Railways Act, so as to be under an obligation to carry 
minerals. The Committee refused this application. The Committee 
found the preamble proved. 

Electric Liyhting Orders Confirmation Bill (No. T).—On Monday the 

iner found tbat Standing Orders had been proved in respect 
of the above Bill, which confirms Orders to the following districts :— 

Cambridge, Isle of Sheppey and District, Sandwich, Deal and 

Walmer, Sittingbourne and Milton, Strood and Dartford (Rural 

Districts), Tadcaster and District (Extension), Uxbridge and District 

(Extension), Wimbledon (Extension). 

Brodj.rd Corporation. Bill -The Omnibus Bill of the Bradford 

Tpora'ion haa been before a Committee of the House of Lords, 
presided over by І, та Brougham aud Vaux, for several days, and 
the preamble was proved on 2136. inst. with regard to most of the 
Proporals. The Bill pr vides for some additional tramways at a 
Cost of £9397, and makes arrangements for an interchange of 
inc witn Suipley. 

Bi tCkhenth and Greenwich District Electric Liqkt. The preamble 
of this Bill was fouud proved on 2znd inst. by tue Unopposed Com- 
mittee of the House of Commons. It confirms an agreement for 
the transfer of the Lewisham and District Electric Supply Co. to 
the Blackheath Co. : 
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the movements of the litt. 
the switch to its central position, as shown. 
lift is at reat. 


India-Rubber, Gutta-Percha and Telegraph Works Co.—This Bill, 
which enables the compauy to accept and hold shares ín other 
concerns in settlement of work done or goods supplied, came on 
19th inst. before the Chairman of Ways and Means iu the House of 
Commons. There was no opposition, and the Bill was ordered to go 
forward for third reading. 

Electric Liyht Provisional Order (No. 4).—This Bill, which con- 
firms Board of Trade Orders in respect of Borrowstounness, Cam- 
buslang, Irvine, Kilmalcolm and Kirkintilloch, came on May 22nd 
before the Unopposed Committee in the House of Commons, and 
was ordered to ba reported for third reading. 

Dover Corporation.—On May 22nd, the Dover Corvoration Bill came 
before the Chairman of Ways and Means in the House of Commons 
as an unopposed measure, and the preamble was found proved. It 
enables the Dover Corporation to purchase the uadertaking of the 
Dover Electricity Supply Co., and t» borrow for that purpose and to 
extend the undertaking, the sum of £155,000. 

Gosport, Fareham and Cosham Tramways Bill —Last week Mr. 
Campion, the Examiner, had before him an additional provision to 
the ab»ve Bill brought forward by Mr. Kennedy on behalf of the 
promoters, who are the Portsmonth Street Tramways Co. The 
object of the Bill is to enable the company to adopt the existing 
tramwaysin Gosport, Alverstoke and Fareham for electric traction, 
and to construct new tramways. Inthe petition it was stated that 
after negotiations the Fareham U.D.O. wished the compa y to 
echedule other land for a generating station, and the Alverstoke 
U D.C. wished some deviation of the proposed tramways and the 
construction of a furtber short line Mr Birchell presented a 
memorial on behalf of the L and 8. W. Railway Co. against the 
additional provision. and Mr. Baxter preseuted two petitions. Опа 
from the Rev. A. Keir, aud others contended that a tramway 14 
miles long was not a “short tramway.” The other was from 
frontagers and alleged non-notice. Mr. Kennedy admitted that 
with regard to the third petition, he must accept a finding of “ non- 
compliance," as the alterations were made too late for the proper 
notices to be given. He objected altogether to the other two 
memorials. Mr. Campion fouud “non-compliance with regard to 
notices, and refused the other two memorials. The Bill will now 
have to go before the Standing Orders Committee, who will decide 
whether it shall proceed. 

Tynemouth and District Tramways Bill.—This Bill came before 
Lord Morley as an unoppoeed measure on May 21st, and formal 
evidence having been called, the preamble was declared proved. 
The Bill authorises the Tynemouth Tramway Co to constract about 
23 miles of additional tramway at a cost of £35,021. 

Electric Lighting (London) Bill.—Ia the House of Lords on 25th 
inst. the Electric Lighting (London) Bill passed through Com- 
mittee. On 26th inst. it was read a third time and passed. 

Aston Manor Improvement.—This Bill, amongst other things, 
makes further provisions with regard to the electric light under- 
taking of the Council, and takes power to supply electricity outside 
the district. It was on May 21st before Lord Morley's Committee 
on Unopposed Bills, and was ordered to go forward. 
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THE RICHMOND-CAREY AUTOMATIC 
ELECTRIC LIFT. 


THE growiog demand for power lifts, and particularly for elec- 
trically operated ones, has compelled the attention of many 
designers, but not all of these can claim the measure of success 
which has attended the efforts of Messrs. Richmond and Carey, who 
exhibited a model of their automatic electrical lift at the meeting 
of the Institution of Electrical Eagineers held on May 14th last. 

The inventors call attention to the fact that the majority of 
so-called lift accidente are due to causes other than the lift itself, 
and in many cases to careleasness only. 

The following pointe in the working of this lift are worthy of 
attention :— 

1. If a man at one floor has pressed a batton, all other buttons 
are locked while the lift is in use, and no one else can interfere 
with the lift; it is a case of tirst come first served. 

2. While loading or unloading the lift, the door where the cage 
is, must obviously be open, and when this is the case, it is im- 
possible for anyone to start the lift. 

3. If a passenger had stepped into the lift, and before he has had 
time to press a button, someone else tries to start the lift from 
another floor, the passenger in the car can stop the lift by pressing a 
button marked stop,“ or a false-hinged floor constructed to depress 
slightly when a load is in the cage, will throw the buttons on the 
various fl ors out of action by breaking the circuit, while leaving 
the buttons in the car in action. 

The diagram overleaf shows the simplicity of the apparatus. 
The motor, gearing and brake are not shown, as they are of the 
ordinary type. The push-button control is worked by an 
independent low-voltage current, preferably of not more than 50 
volts. It is this circuit only with which we need deal. 

Referring to the diagram:—a is the main switch controlling 
The peudulum always tends to return 
In this position the 


B and C are two solenoids. When a current passes through B, the 


switch A is set so as to cause the lift to rise, when through с to 
descend. р 


914 


. THE ELECTRICAL REVIEW. 


[Vol 52. No. 1,331, Mar 29, 1903. 


B and c are connected direct to the positive main; the other end 
is connected to two contacts р and E, which transmit the current to 
movable wire cords shown in alternate dot-and-dash lines. These 
cords are two in number, preferably of copper, and they form 
together an endless rope which passes round two sheaves fixed at 
top and bottom of the well-hole. They are separated, however, at 


——————— 
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RICHMOND-CaREY PATENT ELECTRIC ЇЛЕТ. 


two ipointe, F and а, by insulating material; at р by a piece of 
insulating material fixed to the cage, and to which the wire cords 
are fastened, and at a by an insulated spring, which keeps a certain 
amount of tension on the cords. 

н, н, E, н, are a series of push buttone, one for each floor, all of 
which are connected to the negative main. 

J, J, J, J, are contacts which grip the movable cords, one pair being 
fixed at each floor. 

K, E, K, К, are small switches, which, when a button is prested, 
connect the negative main to the pair of contacts, 3, for that par- 
ticular floor. 

The buttons H, H, H, H, are kept in their normal position by 
springs, and are provided with collars, which are locked in whatever 
position they may happen to be when current begins to pass 
through the main motor circuit, by means of the solenoid г, at the 
top of the well-hole. 

This solenoid actuates a small rod (not shown) which passes down 
the entire length of the well-hole and moves locking levers. The 
buttoh, which is pressed in, is locked in this position, and the spring 
cannot return it. The other buttons are locked in their normal 
position, so that no one can press them in until the circuit is broken. 

The action is briefly as follows :—Anyone pressing the button on 
the second floor causes a current to flow from the positive main 
through solenoid c, through contact E and the movable cord, 
through contacts J on second floor, and away to the negative main. 
The motor circuit is now passing through solenoid м and locking 


the buttons, P, in the cage and through solenoid, L, at the top of 
well-hole and locking the buttons H, H, H, H. 

With solenoid c in circuit the main switch a is set so that the car 
descends until the insulating piece, F, on the cage passes between 
the contacts, J, on the second floor, breaking the current. The pen- 
dulum immediately returns switch a to the central position and 
stops the lift, and the locking solenoids, M and L, release the 
buttons. 

If a button on the fourth floor were pressed, the circuit would 
be complete through в, and would set the main switch, a, for the 
lift to ascend. 

The action of the pushes in the car is similar. The current is 
taken to the contacts 3 of whichever floor it is desired to reach 
through flexible wires which are in connection with the buttons P in 
the cage, each of which is marked with the number of the floor to 
which it is connected. 

The doors are self-closing, and are fitted with circuit-breakers, so 
that if any one door in the series be open, the circuit is interrupted, 
and tbe lift cannot be started. Each door is fitted with a spring 
catch on the inside of the well-hole, and is always locked except 
when the cage is opposite the floor, when & cam-piece on the car 
automatically releases it, so providing access to the litt. 

If a door be opened at the moment the car is in front of a floor 
(the door at this moment being, of course, unlocked), the current is 
interrupted by the circuit-breaker, and the lift comes to rest. 

In the unlikely event of two persons on different floors pushing 
buttons simultaneously, the car will travel to the floor farthest from 
that at which the cage was at rest, when it will stop, unless the 
person at the intervening floor should stop the lift previously by 
opening the door as the car passes. Д 

The lift willshortly be placed on the market by Messrs Joseph 
Richmond & Co., Ltd., engineere, 30, Kirby Street, Hatton 
Garden, E.C. 


BUSINESS NOTES. 


Electrical Wares Exported. 


Wir upping May 27тн, 1902. WEEE ENDING May 26TH, 1903. 
Adelaide. Teleg.cable.. Value ECT Alexandria .. Value 120 


Alexandria .. UN - Amsterdam .. . 
Amsterdam s - si 68 , Bahia.. ds - "^ x 90 
Bangkok... za ae - 140 | Bombay 90 29 E .. 164 
Bombay 5% 119 Brussels „> ae m uM 17 
99 Teleg. mat 834 Buenos Ayres 59 E .. 195 
Brisbane v5 E “э 85 Calcutta... si T e. 250 
Calcutta’  .. ss v . 896 Cape Town . < . 218 
Cape Town .. T er. 3 58 Colombo os es 58 
ii Teleg. mat. 750 Dorban ex T ee .. 1,299 
Christchurch "T -— 10 | East London d ee zs 72 
Copenhagen Ps Ws à 25 , Fremantle .. Re г ве 21 
Delagoa Bay 26 $a .. 47 Gibraltar. Teleg. cable.. .. 8,120 
Demerara .. Ps is d 85 ' Gothenburg.. m ix .. 100 
Durban ss ә as .. 1,618 Halifax da bs 28 . 75 
East London ТА ES .. 669 Hamburg. Teleg. mat... . 270 
" Teleg. wire .. 416 Hayti. Teleg.cable  .. .. 8,146 
Fouchou e e ix МЕ 19 Hong Kong bs T ux 25 
Frementle .. a - i: 45 Lisbon. Teleph. mat. .. .. 106 
Gibraltar .. 121 Lyttleton 50 


Gothenburg. Teleph. cable |, 213 , Malta. Teleg.cable .. .. 9,340 
Melbourne .. МА КЕ .. 805 Melbourne . Ss “> T ER 
Monte Video J 8 a 20 » Teleg. cable ws ur 


Ostend z ee x . 60 Montreal .. м = " 
Port Elizabeth  .. "S .. 1,020 North Atlantic. Teleg. cable.. 6,000 
Singapore .. M ae Ич 25 Otago у a а . 162 
Bydney ss s . 645 Perim. Teleg. cable . . 12,650 
ellíngton .. s € s% 36 Port Elizabeth .. seg .. 4,815 
Yokohama .. is s» „ 650 Port Said m t .. 30 
; Rotterdam. Teleg. wire . 45 
St. Petersburg. Teleg.wire .. 61 
Shanghai i3 28 .. 886 
| Singapore .. .. .. .. HU 
. Stockholm. Teleg. mat. .. 142 
Suez Ps EM a . 175 
„ Teleg. cable 15,280 
Burinam 5 se pe se 32 
. Sydney 82 £s T S 673 
Toronto oe oe T .. 31 
Wellington. Кы bs oa +9 
FE Teleg. mat... .. 823 
Yokohama .. Be x s 23 
Total £9,121 Total “+ £72,150 


— 


Foreign Goods Transhipped. 


East London. Elec. goods Value £115 
Sydney. Elec. lamps .. sa 82 


Total 


ee £147 


Technical Press Index.—We have received Nos. 1 
and 2 (April and May) of a new “Index of the Technical Press,” 
which is being published by the Association de la Presse Technique, 
of 20, Rue de la Chancellerie, Brussels. The principal articles of 
general interest appearing in the technical journals are indexed, 
the title being generally given in the language in which the 
originals were printed, viz. in English, French or German. The 
details given include, in addition to the title and a brief explana- 
tion, the name of the author, the name and date of the pnblica'ion, 
and the length of the article referred to. Engineering has been 
considered to claim first attention, and the literature of electrical 
engineering is very fully represented. The entries are printed on 
one side of the paper only, so that they can be cut out, if required, 
for filing on the card index system. 


Italy.— La Società Co-operativa Locanese per l'Illumina- 
zione e Distribuzione di Energia ad Uso Industriale is the name of 
а company which has just been formed at Locana (Ivrea) to estab- 
lish a central electricity station in the town. 


* 
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The Fire Exhibition.—The exhibition at Earls’ Court 
contains a few exhibita of interest to the electrical engineer, but on 
the whole it cannot be said that electricity is to the fore. Among 
the principal exhibitors are the following :— 


QUEEN’S PALACE. 


No. 104.—Tsz NamoNaL TarLEPHONE Co. has a very com- 
prehensive exhibit of alarms and telephonic apparatus, including the 
“Liverpool” alarm system, the Glasgow police alarms, the fire 
alarm systems as used in Bolton, Leeds and South Shields, together 
with miscellaneous samples of fire and police alarm apparatus. 
There is also a public telephone call on the stand connected with 
the N.T.C. Exchange system. 

No. 63.—P. HENSEL & Co. have an interesting exhibit of what 
they style Тһе National Fire Alarm." This consiste essentially of 
a thermostatic spring, fixed at one end, and free to move at the 
other. A rise of temperature causes the spring to deflect upwards. 
Above the free end, an adjustable contact and pointer are mounted. 
The pointer may be set to any desired temperature above the 
normal, and in the event of a fire, or any other cause raising the 
temperature to the degree indicated, an alarm is given. A 
complete working system is shown including indicators, 
gongs, and a timing mechanism which rings up the fire station 
after a predetermined time. If the watchman can deal with the 
fire himself, he has sufficient time, therefore, to switch off the fire 
station circuit, and so save a needless call. 

At the time of our visit we were unable to see a proper heat test, 
but caused an alarm to be given by holding a lighted match under 
one of the thermostats. | 

No. 72. — Tug May-Oatway FIRE APPLIANCES, Lro., exhibit 
sampies of their thermostats, and also a complete fire station watch 


room, which is connected electrically with & shed in the Queen's 


Court. We tested the efficacy of the system by lighting a pan of 
methylated spirit in the shed, and in 28 seconds the alarm was given 
by a large gong outside the building. 

On returning to the fire station watch room, we found the 
indicator down, and the signal ——- —— — recorded on the Morse 
receiver. The principle of the system is demonstrated by means of 
a copper wire attached to a pointer, which is deflected on the wire 
being heated by means of a spirit lamp. As is pretty generally 
known, the alarm system depends upon the expansion of a copper 
wire, which is compensated for ordinary rises in temperature by & 
steel guard to which the ends of the wires are fixed. The accuracy 
of this compensation is voucued for by the fact that, although the 
thermostat in the testing shed was adjusted on а cold day some 
few weeks ago, it has never varied, and had just the same margin 
during the sudden cbange in the weather last Friday, although the 
shed receives the full force of the sun's rays, Visitors should ask to 
see the heat test. 

No. 80.—The SyNcHRONOME Co. is exhibiting electrically con- 
trolled clocks. A self-wound electrical controlling pendulum fixed 
in the company's enclosure operates a circuit of 30 dials, of which 
about a dozen are distributed throughout the exhibition buildings. 
The controlling pendulum is operated by two wheels only, which 
are actuated by the fall of a weighted lever. The lever is lifted 
every half minute by an electro-magnet energised by a Leclanché 
cell. The “dials,” which take the place of ordinary clocks, 
contain only one wheel each, and are all connected in series by 
a single line of wire. 

No. 82.—The SımPLEX STEEL Conpuit Co. has а very neatly 
arranged system of its special pipe or conduit system. This system 
is too well-known to need description. 

Many of the exhibits are not yet completed, or were not open at 
the time of our visit. 


Bankruptey Proceedings.—At the May sitting of 
Warrington Bankruptcy Court, Walter Trevitt Sampson, electrical 
engineer, of Warrington, applied for his discharge from bank- 
ruptcy. The Official Receiver (Mr. Dibb) reported that the estate 
had not realised 108. in the £, and that the books did not show the 
true financial position of the business. Mr. A. Browne, applicant's 
solicitor, stated that his client had been unable to give the whole of 
his attention to the business in consequence of illness brought on 
through debtor plunging into the Mersey and eaving a lady. Judge 
Rowlands, K.C., said debtor deserved the sympathy of all, and he 
granted him his immediate discharge; he also directed that judgment 
should be satisfied when the creditors had received 3s. in the £. 

A meeting of the creditors of the Van Hinden Electrical Co., 
Ltd., was held at Liverpool on May 20th. The statement of 
accounts showed unsecured liabilities amounting to £1,743, assets 


| 4728, 609 ordinary shares, £609, and a deficiency of £2,466. The 


‚ Official Receiver said there was no doubt that this was a one-man 
company, Mr. Van Hinden and his wife holding the whole of the 
shares with the exception of five taken up by other individuals in 
order to comply with ths Act. Mr. Van. Hinden had held a meet- 
ing of directors—tbat was himself and wife—and they passed a 
resolution to mortgage ће stock and give themselves a debenture for 
£840. There was an action at the present time in the Chancery 
Court to enforce the security under that debenture. The estate 
was left in the hands of the Official Receiver, and for the present 
the question of deciding whether the debenture should be contested 
was deferred. 


Dissolutions and Liquidations,—Creditors of Rosling 
and Fynn, Ltd. (in liquidation) must send particulars of debts or 
claims to the liquidator, Mr. W. M. Gray, District Bank Chambers, 
Bradford, by June 27th. 

The members of the Unbreakable Pulley and Mill Gearing Co. 
will have an account of the liquidation piacea before them on 
June 23rd. 

The Stewart Electrical Syndicate on May 18th pageed resolutions 


for winding-up. Mr. Geo. S. Pitt, of 140, Leadenhall Street, E. C., 
was appointed voluntary liquidator. 

A circular issued by Mr. H. J. Allen, the liquidator of Morgan, 
Móndey & Co., Ltd., of Rotherham, shows that all that has been 
realised of the estate has been chiefly absorbed by the deben- 
Eus bolder: There is nothing remaining for the purpose of a 

ividen 


New Portable Battery.—The block herewith illustrates 
the latest type of. Umpire” portable battery, which the makers 
and patentees, Messrs. Sutherland & Marcuson, of 61, Chandos Street, 
call their accessible type. These batteries are specially designed 
for export, for use on board ship for wireless telegraphy, &c. Lach 
element is quite independent of the others, and is fitted with two 
terminals entirely made'of non-corroding materials. The elements 
are thus readily removable, and can be packed securely in 
their cells so as to avoid breakage, the packing being removed on 
their arrival at their destination. When they have been placed in 
cells and the acid filled in, the lid is then put on, the terminals 
passing through holes drilled in it. The half-buttons are then 
turned inwards and the fly-nuts are screwed down. On each 
terminal there is an india-rubber washer, and the lid, when screwed 
down, bears on these and on the sealing around the cells, effectually 
closing them. As is the case with all accumulators, provision has 


to be made for the escape.of gas, so they cannot be inverted or laid 
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Тнв *"UMPriBE" PORTABLE BATTERY. 


on their side, but they are practically watertight and thoroughly 
portable. The connections are made on top with wire, and the 
arrangement has the advantage that the cells can be connected all 
in series, all in parallel, or any combination of parallel and series 
as desired. The elements are of the well-known “ Umpire” type, 
in which the spaces between the plates are entirely occupied by 
continuous porous geparators, and held together by means of acid- 
resisting elastic bands, preventing short circuits and falling away 
of the active material. This form of element, owing to ite com- 
pactness and solidity, lends itself admirably to the form of con- 
struction described above. These accessible batteries are made in 
all sizes and for any desired voltage, the two shown in the illustra- 
tion having three cells each (six volts), and having a capacity of 
30 ampere-hours. 


Nernst Lamps.— It is interesting to note that a large 
number of A type Nernst lamps have been burning in Buckingham 
Palace for the last 13 months, and they have given perfect satis- 
faction. The saving in energy effected is stated to be about 50 
per cent. The lamps were supplied by the Electrical Co., Ltd., 
122—124, Charing Cross Road. 


On the Tramp.—A walking competition over a distance 


.of 291 miles, was held by the employés of the Reason Mnfg. 


Co., Brighton, on Saturday, May 23rd. Out of nearly 60 compe- 
titors, the office staff furnished the winner, F. T. Halewood, who 
led throughout, and won easily in 4 hrs. 52 min. 8 sec.—a fine per- 
formance. 


The Trigger Life-Guard.— Probably the only perfectly 
satisfactory test that can be applied to а tramcar '' life-guard " is for 
some unwary pedestrian to fall in the track of an advancing саг. 
What would probably have been a fatal accident was turned into 
nothing more serious than a fright by the recent application of such 
a test to the Brush Trigger life-guard. A child tripped on the rails 
immediately in front of а саг. Her frock touched the trigger 
and released the guard, which picked her up quite uninjured. 


A Street Guide.—A handy little penny book, Every- 
body’s Street Guide to London,” has been brought out by John 
Dicks, of Effingham House, Arundel Street, W.C. The contents 
are arranged in three parallel columns: — (1) Giving the name of the 
street and its postal district; (2) the name of the nearest main 
thoroughfare; (3) the nearest railway station. 


Books Received.—“ Telegraphic Vocabularies adapted 
to Telegraphic Signals,” by James Nicholson. London: Whittaker 
and Co., 2, White Hart Street. Price 5s. 

“Elementary Treatise on Electricity and Magnetism,” by 
C. Carey Foster and Alfred W. Porter. London: Longmans, Green 
and Co., 39, Paternoster Row. Price 108. 6d, net. 
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Catalogues and Lists.—Messrs. Cochran & Co., 
ANNAN, LTD., of Annan, have arranged to manufacture flanged 
plates for all sizes of vertical boilers, tanks, air receivers, бо. Their 
standard flanged crowns, which are all stamped in one heat by 
hydraulic machinery, may be had either with edges machined ready 
for caulking, or unmachined. We have before usa price li-t of 
these plates. | 

We have received from the Ввоѕн ELECTRICAL. ENGINEERING 
Co., Lrp., of Belvedere Road, 8 E, Balletins Nos. 1 and 2, which 
form the first of a new series of publications which they are to 
place before engineers. Мо. 1 is devoted to an account of the Brush 
high-speed, double-acting enclosed engines and dynamos for electric 
lighting, traction and power; all of the details are fully described, 
and exquisite art pictures of 200 and 300 kw. sets appear. Bulletin 
No. 2 particularises in the same way and with similar excellent 
illustrations, the Brush-Parsons steam turbo-generators, to which 
we devoted a special article in our issue of May 8th. 

A show card of electric light and traction castings for pillars, 
poste, street boxes, cable troughing, &c., has come to band from 

ESSRS. RowLaND CABB & Co., of Lime Street Square, E.C. A 


list of their Franklin patent ventilating frame and cover accom- 


panied it. 

Mr. ARNOLD KRANER, of Parliament Mansions, Westminster, has 
placed in our bands a number of illustrated and descriptive price 
liste of the electrical manufactures of Max Schorch & Co, Ltd., of 
Rheydt. They deal respectively with direct-current dynamos and 
motors, switchboard instruments and apparatus, arc lamps and 
accessories, rheostats for direct-current motors, dynamos for electro- 
chemical purposes, incandescent lamp fittings and polyphase current 
motors. Tne details are tabulated and clearly illustrated. 
The firm makes a speciality of power installations for factories and 
central stations of roiddle and smaller sizes. 

Another excellent pamphlet bas been brought out by Mzssns. 
Siemens Bros. & Co., Lrp. It describes their most recent search- 

.light projectors The illustrations include 36 in. projectors for 
fortresses, with tipping motion electrically controlled ; 24 1n. sizes 
for warships and mercantile marine use, and others for launch and 
other service. ' 

“А Word about Fans" is the title of the third of Мувввв. R. J. 
NicHoLsoN & Co.'s series of electrical booklets. Several styles of 
electric fans for different purposes are shown, and prices are given 
of a few sizes. | 

Tbe WrsTINGHOUSE Braxe Co. Lrp, is circulating a small 
pamphlet contaiirg a repent from the Times respecting the 
Westinghouse electro-pneumatic signalling system and its use on 
American rail ways. 

Mrssnms. P. Hr NsEL & Co., of 12, Long Lane, K. C., have sent us 
several lista of theic “National” tire alarm and electric thermo- 
etatic tem perature-controlling apparatus, which they are exhibiting 
at the International Fire Exhibition now running at Earl's Court. 
The lists are illustrated and priced. | 

Mi. James Мовснтр, of 39, Mains Street, Glasgow, has issued a 
reduced price sheet of steel balls for bearings. 

Messrs. O. BEREND & Co., LTD., have sent us several new lists 
of portable band tachometers, high tension switching apparatus, 
cut-outs, lightuing arresters, бс, also a trade price list of dead-beat 
standard wattmeters for direct, single and polyphase alternat- 
ing currents, and various types of switchboard and portable 
instruments. 

The ErEcTRICAL Co, Lrp., has sent us copies of its price list 
No. 24 of portable motors and drilling machines, and of supple- 
mentary list No. 2 of small dynamos, just issued from the prees. 

We have received a price list of engineers’ photographic papers 
for drawing office ure from Мв. A. MESSERLI, of 165, Queen Vic- 
toria Street, Е.С. Mr. Messerli, who has been carry ing on business 
in these papers at Zürich for the past 25 years, has now started 
works in London. 


For Sale.—The Cleckheaton Council is offering a 
. 14-n.P. Crossley gas engine and a Holmes dynamo for sale. See 
our advertisement pages to-day. 

On June lith Messrs. Wheatley Kirk, Price & Co. will sell by 
auction the surplus plant, &c. at tbe old works of the Ptonix 
Dynamo Co, at Bradford. Particulars are given among our adver- 
tisemente to-day. 


Trade Announcements.—Mesers. Hunt & Hess, of 
Hackney, N E., have appointed Mr. Harold Elliot, of 30, Bootle 
Street, Manchester, as eole agent in Lancashire and Cheshire for 
their litholite agd electric insulator goods. 

The Metallic Seamless Tube Cc., Ltd., of Birmingham, has now 
opened a depot at 13, Carliol Street, Newcastle-on-Tyne, under the 
charge of Mr. J. A. M. Collier, who will also represent the company 
in the counties of Northumberland and Durham. 

Mr. Harold Elliot, for many years in the employ of a leading 
firm of elec'rical manufacturers, bas opened an office at 30, Bootle 
Street, Manchester, as manufacturers’ agent for the supply of 
electrical goods of all kinds. 

M. Charles Berthiez has been appointed managing director of the 
Usines Bouhey, machine tool makers, of 43, Aveuue Daumesnil, 
Parise. 

In our note re the Armorduct Improved Electric Conduit Co.'s 
various branches last week, we omitted to state that the head 
office of the company is at 5, St. Nicholas’s Buildings, Newcastle-on- 
Tyne. 

The business of Messrs. W. E. Dove & Co., electrical engineers, of 
Crown Street, Darlington, bas been amalgamated with tbat of 
Messre. Е W. Murray, Ltd., of Printing House Square, Bondgate. 
Darlingtun, where tbe combined businesses will be carried on under 
the management of Mr. W. E. B. Dove. 


The Simplex Steel Conduit Co., Ltd., bas found it necessary to 
open premires of its owp in Glasgow. The company now bas a 
brauch office and stores at 1654, West George Street, Glasgow, 
under the management of Mr. D G. Brooks. A large stock of all 
grades of conduits and fittings is kept. | 

Мечатв Foxcroft & Duncan have appointed Mr. Harold Elliot, 
of 30, Bootle Street, Manchester, as their agent for Lancashire, 
Cheshire, West Riding of Yorkshire, and North Wales. 

Messrs. Parmiter, Hope & Co, of 17, Dickineon Street, Man- 
chester, have removed their offices to Hulme Electrical Works, 
Manchester, to which address all communications should be sent. 


Exports of Electrical Machinery.—The value of the 
exports of British electrical machinery during April last amounted 
to only £34,314, as contrasted with the £37,574 ia March last. The 
total for the four months ending with April is returued at £147,569. 


The French T.H. Co.—The Report of the Compagnie 
d'Electricité Thomson-Houston de la Mediterranée reports a profit 
of £31,494 for the last financial year, as compared with £24,910 
in 1901-2. 


The Transvaal.—The imports of electric cable, wire 
and fittings into the Trausvaal during the two months ending with 
February last attained a value of only £3,000, as compared with 
£4,000 in the first two months of 1902. 


ELECTRIC LIGHT AND POWER NOTES. 


Abingdon.—Mr. Wall Wilkinson has submitted to the 


T.C. a report on the question of electric light for the town. He 
estimates that the scheme would become iemunerative after two 
years' working, and he advises the Council to have the prov. order 
in its own bands, The Council has requested the borough 
accountant to report on the financial aspect of the question. 


Bangor.—At Bangor County Court on Monday tbe 
Mayor and Corporation of Bangor sued Richard M. Griffiths and 
Richard Davies for money due under a bond of guarautee in con- 
nec ion with the electric light undertsking. For the Т.С. it was 
stated that the electric light would pot have bren introduced into 
the town but for the fact that several persons agreed to take aud 
pay for a certain quantity of enervy per annum for five years. 
Mr. Griffiths agreed to take 400 units a year, but he bad not had 
the installation put in. Mr. Davies had not consumed the amount 
guaranteed. For the defence it was stated tbat Mr. Griffiths bad 
left the town, and could not, therefore, take а supply; while on 
behalf of Mr. Davies it was urged ‘hat he failed tu consume the 
requisite amount owing to the supply being provided teo lavs. The 
Judge reserved his decision in the case against Mr. Griffiche, and in 
the other case found for the defendant with costs. 


Rarrow.—It was announced at the meeting of the T.C. 
on Monday, that the electricity department bad incurred a deficit 
for the year of £:00. 


Bedford.—The T.C. has decided to light High Street 


and St. Mary’s Street with 14 arc lamps, in place of the present 32 
incandescente, at an estimated cost of £500. This will effect an 
annual saving in cost of £150. In other parte of the town, 62 
gas lamps are to be replaced by electric incandescents. 


Benwel].—The U. D.C. on Monday decided to advertise 
for tenders for the supply of electricity in the district. 


Bombay.—The Brush Electrical Engineering Co., Ltd., 
has securea a site for the erection of a central generating station 
for the supply of electric light and power in Bombay, on the 
northern side of Prince’s Dock. The company has approved of the 
plaus of the building, only the formal sanction of the Port Truet 
and municipal authority being now necessary before the work is 
taken in hand. It is intended to lay down a high-pressure 
alternating plant with trans'ormers at suitable centres. The dis- 
tribution will be by direct current on the tnree-wire aystem, the 
pressure being 460 volts between the outer wires. Mr. Steinits, 
the chief engineer to the company, is of opinion tbat a supply of 
electrical energy for lighting and power (fana) will be available in 
the Fort within 12 months. The company proposes to cbarge for 
energy on the Rrighton or maximum demand system with a rate of 
8 annas per unit for the first hour's use of the maximum demanded, 
and 3 annas per unit for all subeequent supply for ligbting, and 
and 14 annas per unit for power. At these rates the cost to an 
ordinary consumer will work out at less than the cost of gas or oil, 
and considerably less than the rates they are permitted to charge 
under their agreement with the Corporation. 


Bradford (Yorks.).—The T.C. bas decided to have the 
electric light installed in the Cartright Memorial Hall. 

The Board of Guardians has resolved to have the Sanatorium for 
Consumptives, at Eastby, lit by electricity. 


Bury (Lanes).—The Corporation Electricity Com- 
mittee reporte that the undertaking shows a gross profit of £3,078, 
and a net profit of £21. Last year there was a loss ot £159. 
There were solu during the year 424,993 units, being an increase of 
101 656 over the previous year. 

Application is to be made to the,L.G.B. for a loan of £45,000 for 
extonsions of works and¢plant. 
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Caerphilly.— The B. of T. having declined to give the 
U.D.C. any reasons for refusing to sanction an electric lighting 
scheme for the Council's ares, the Council has decided to take no 
further action in the matter. 


Cardiff. —The annual report on the municipal electricity 
undertaking shows that the net profits amount to over £3,500. 


Chepstow.—The U.D.C. has received notice from the 
Chepstow Electric Light and Power Co. that under their prov. 
order they are about to start an electric light works at Chepstow, 
and propose a continuous current of 240 volts. 


Dover.—The Ordnance Department has decided to instal 
the electric light in the stores aud workshops, which are used largely 
for explosives. | 


East Ham.—The Electric Light Committee of the 
U. D.C. has been requested to consider the revision of the charges 
for electricity by abolishing the maximum and minimum scale and 
substituting one of 4d. per unit all round, with a scale of discounts 
for large users. 


Edinburgh.—The Electric Lighting Committee of the 
Town Council bas recommended that the charge for private electric 
lighting be 34d. per unit, the same as before, but that the charge for 
motor power be reduced from 14d. to 11d. per unit. 


Elland.— The U. D. C. has fixed the charges for electricity 
for lighting at 4d. per unit, and for power at 2d. 


Falkirk.—<An electro-pneumatic sculptor has been intro- 
duced to the works of W. Roberts & Son, sculptora, West Bridge 
Street, and has taken the place of hand labour. An electrically- 
driven air compressor feeds into a holder at a pressure of 60 lbs. per 
9. in. A main feeding pipe and flexible distributors are carried 
through the yard, and the stones are operated upon by a pneumatic 
tool held by the workman. The pneumatic apparatus, an American 
invention, was ütted by Messrs. Jennings, engineers, Aberdeen, aud 
the electrical installation by Messrs. Thomas Laurie & Co., electrical 
engioeers, Falkirk. 


Fareham.—The Hants C.C. has applied to the L.G.B. 


for а loan of £2,500 for additional electric light and power plant at 
the Fareham Asylum. 


Felixstowe. — At a special meeting of the Felixstowe and 
Walton U.D.C., a motion to take over the business of the Suffolk 
Electricity Co., and lease it to that company for a period of 25 years, 
was adopted. The Council is to purcbase the whole of the 
property scheduled for £8,000; £5,000 to be paid within three months 
of the date of sanction being given by the L.G.B., and tbe balance 
of £3,000 to be paid when the net revenue is sufficient to pay 6 per 
cent. on the first instalment. 


France.—A 1,200-H.p. tandem gas engine on the 
Delamare- Deboutteville system is being built by Messre. Schneider 
ana Co., of Le Creusot, for the ironworks uf Messrs. De Wendel & Co., 
at De Joeuf. The engine ie intended to utilise the waste gases of 
the blast furnaces, and will be used for electric lighting purposes. 


Greenock.—As the condensing plant laid down last year, 
at а cost of £3,472, at the electricity station, has not given satis- 
faction, the Town Council has resolved to erect a small pumping 
d at West Harbour in connection with the utilisation of the 
plant. 


Hythe.—The T.C. has decided to request the Folkestone 


ое Lighting Co. to at once carry out the agreement for public 
ighting. 


Liverpool.—4A resolution has been adopted that the city 
electrical engiueer be instru-ted to submit a report on the cost of 
iustalling, and the annual cost of lighting, the wbole of the tramway 
routes iu che city, and the additional cost of lighting other main 
thorougbfares ; and that the resident engineer report on the additione 
required to the generating plant aud cables. 


London.—In answer to a question addressed to the 
President of the Board of Trade relative to its refusal to sanction 
an extension of the Loudoa Electric Supply Co.'s area in the 
borough uf Camberwell, Mr. Gerald Balfour replied as follows :— 
“It appeared from the evidence that the London Electric supply 
Corporation, who obtained Parliamentary powers in the northern 
part of the borough of Camberwell in 1890, executed no works there 
until 1898, and at the date of the inquiry had only 64 consumers. 
Having regard to this and to other circumstances, and also to the 
tact that tue compauy had made no survey of the proposed area, and 
00 estimates of cost or revenue, it seemed to the Board that the Order 
ought not to be sanctioned, and, if sanctioned, that there was no 
probability of its receiving the assent of Parliament. І did not, 
therefore, think it desirable to put the parties to the expense of 
fighting the case before a Parliamentary Committee. It bas no 
doubt been the practice to graut competitive powers in the metro- 
Polls, but. ouly in the more urban and populous parts. Іа reply to 
the second part of tbe question, the Board of Trade has refused to 
krant er mpetitive Orders in Clerkenwell, St. Luke's, Hackney, 
үш aud Wandsworth. Iam not prepared to reconsider the 

ац." К 

According to a return prepared for the London County Council, 
the average cost of eleetricity for private lighting supplied by tho 
local autuorities of London is 3 874. per unit, while for the com- 
Раше it is 4 58d. Stepney Borough Council obtains 2°73d., and 
Shoreditch, Poplar, Hammersmith and St. Pancras less tran 4d.; 
"hils Hampstead recoivos 4:23d. and Islington.5:16d. . Turning to 


the companies, Chelsea receives just over 5d., Woolwich 5'11d., 
Brompton and Kensington, 5:544., Nottiog Hill 671d., and the 
Southern District of the County of London 5 77d. 

Oa Monday morning last the City of London Electric Lighting 
Co.’s cables in Cheapside fused, and one of the workmen named 
Richard Rosewell, who was down in а manhole, was badly burned 
by the flames. At the same time the lid of a distribu ing box in 

atling street, 150 yards away, was blown out. The services of 
the fire brigade were necessary before the flames were subdued. 
Earlier in the morning. at five o'clock, several brigades were sum- 
moned to Monument «treet, where flames were coming out of one of 
the same company's distributing boxes. 

WESTMINSTER.—The E.L. Committee of the City Council bas 
considered a plan submitted by the Charing Cross and Strand 
Electric Supply Corporation for the continuation of electric lighting 
in the Strand, and showing the proposed arrangement of tne arc 
lamps to be erected between Exeter Street and Temple Bar. 
The City engineer reported that the lamps are arranged in alternate 
circuits, to provide against complete failure; that the plan would 


, have been more satisfactory were the lamps on each circuit on both 


sides of the road, but having regard to the extent to which this 
system would necessitate the breaking up of the road, and to all the 
circumstances of the case, he recommended the approval of the plan. 
This was agreed to. Letters werereceived from the Board of Trade 
forwarding for the Council's observations, descriptions of additional 
systems proposed to be adopted by the Westminster Electric Supply 
Corporation, Ltd., and the St. James’s and Pall Mall Electric Light 
Co., for the supply of energy under their orders. The City engineer 
reported that there was nothiug objectionable in the proposals, and 
the Committee resolved to recommend accordingly. | 

KENSINGTON.—At Tuesday's BC. meeting the Finance Com- 
mittee reported that the liability of the Council had been carefully 
considered in respect to accounts sent in by the Kensington and 
Kaightsbridge Electric Lighting Co., Ltd., for loweriog and altering 
mains in connection with the Brompton Road improvement.. The 
Committee recommended the accounts be passed. This was 
agreed to. 


Manchester.—On the morning of Sunday last there was 
a serious explosion and fire on the premises of Messrs T. T. 
Shann & Co, 83, Fountain Street, Manchester, caused, it is believed, 
by fusiug of electric wires. Two police officers were passing the 
place at three o'clock when they perceived a strong smell, which 
led them to examine the basement. They concluded that some- 
thing was wrong with the electrical insta!lation, and information 
was at once sent to the Corporation electrical work; in Dickinson 
Street. Before anything could be done, however, & loud explosion 
took place, which shattered windows, railings and woodwork of the 
premises. Fire immediately broke out in the adjacent basement of 
Messrs. Мід wood's premises, and the city fire brigade were occupied 
an bour in putting it out. 


Morecambe.—The E.L. Committee of the Corporation 
recommended the Council to adopt a scheme of giving lamps instead 
of 24 per cent. discouut to consumers, or charging meter renta. It was 
estimated that 2,640 lamps would be requireu at a cost of £152, and 
that the meters brought in £70. After discussion the proposal was 
dropped in favour of cash discounts. 


Pangbourne.—The Whitchurch and Pangbourne Electric 
Supply Co., Ltd., has informed the Parish Council that they will 
shortly be in a position to lay their mains in the parisb, and 
offering to light the village on advantageous terus. The matter іє 
beiug considered by a Committee. 


Portsmouth.— The new Naval Barracks, in whi h 
accommodation is provided for about 3,500 men, and which are to 
be partially occupied this summer, have an installation of electric 
light, the contract having been placed with Messrs. Bergtheil and 
Young, Camomile Street, London. Energy is to be supplied from 
the Portsmouth Corporation electric light station, from which a 
high tension cable has been laid to a special transformer chamber 
ia the barrack grounds. Externally the lighting will be by 20 are 
lamps, placed on the buildings where possible, standards being 
erected only where absolutely necessary. Iaterpally the lighting 
ів to be by some 3,000 16-0.р. incandescent lamps. 


Slough.—A curious problem has arisen in connection 
with the slough and Datchet electric lighting supply. At the last 
meeting of the Slough Urban District Council, au agreement with 
the Slough and Datchet Electric Supply Co. was presented for 
sealing, and it was explained that the deed of transfer of the order 
had been sealed, and that. by that deed the Council might, after 24 
yeats or one year's notice, require the company to sell the Slough 
portion of the undertakiny on payment of a sum, which in default of 
an agreement, might be determined by arbitration ; but in order to 
avoid the necessity for arbitration, except for ascertaining 
the value, this agreement was proposed, providing that in 
the event of the Council exercising the option to purchase, 
tue valuation of the company’s undertaking shall be based 
on ita value as a going concern, and such value eball include 
allowance for good will and compensation for compulsory purchase.“ 
The point was at once raised that the company had got the right 
already to lay their mains without paymeut, aud that the Electric 
Lighting Clauses Act did not contemplate any payment for good- 
will, aud the question was opened whether the Council should con- 
tract themselves out of the Act by sealing this agreement. It was 


. also mentioned that, although Aylesbury had recently disposed of 


its lightiug order for а sum of over four figures, this Council had 
been advised that the Board of Trade would not sanction a profft on 
the transfer or sale of an order. That being so, and tue Slough 
Council having (like the Windsor Corporation) transferred their 
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order without any profit, 16 was argued that they ought not to 
make any agreement involving any payment for goodwill, or com- 
pensation for compulsory purchase. In the end the consideration 
of the proposed agreement was deferred, in order that the chairman 
might make inquiries of the Board of Trade as to the power of the 
Council to purchase on the basis mentioned in the draft agreemert 
—viz., at a valuation as a going concern, such valuation to include 
allowance for goodwill, and compensation for compulsory purchase. 


Stafford. —A gross profit of £1,489, £826 more than 
in the previous year, has been made by the municipal electricity 
undertaking.. After allowing for repayment of loans, £434 for 
depreciation, and £200 to meet renewals to the battery, there is & 
debit balance of £986. 


Wednesbury.—The Т.С. has applied to the Local 
Government Board for eanction to a loan of £11,000 for a scheme of 
electric lighting in the town, and an inquiry will shortly be held 
into the application. 


eee 
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ELECTRIC TRACTION NOTES. 


Barrow.— At the meeting of the T.C. on Monday, it was 
reported that the construction of the electric tramways would be 
commenced forthwith. The track would cost £27,311, and the 
overhead equipment £5,0C0. 


Brighton.—A correspondent says that at the suggestion 
of the British Westinghouse Electric and Manufacturing Co., Ltd., 
the T.C. has accepted £1,000 as damages caused by delay in the 
completion of their contract for tramcars. 


Colne.—On Tuesday last week, the Mayor (Alderman 
Varley) in presence of a large company, turned the first sod in con- 
nection with the Colne and Trawden Light Railway. Mr. Green- 
wood, of the firm of Greenwood & Batley, Ltd., of Leeds, presented 
the Mayor with a handsome spade with which to give the under- 
taking an official start, and stated that owing to certain further 
powers having to be obtained, the promoters of the company had 
not been able to proceed with the work before them. They hoped 
to have cars running within four months. The Mayor wished the 
undertaking every success, and hoped it would be a boon to the 
inhabitants and to the Corporation which will supply thejenergy to 
run the cars. Owing to the electricity works not being sufficiently 
employed, a heavy loss has occurred in the working of the depart- 
ment during the past year. 


The Coming of the Electric Voiture !'—Last week in 
our note on Electric Carriages,” page 872, we recorded a 
remarkable run made to Reading and back by a little carriage built 
for two persons. This has been completely eclipsed by a later per- 
formance on the 12th inst. The number of accumulators in the 
vehicle referred to was increased from 18 to 24 cells, coupled up in 
two parallels, having a total voltage of 24 at the terminals. The 
run to Reading was made in 3 hours 15 minutes, arriving there with 
the voltmeter indicating 22 volts. A further run of 10 miles was 
made in order to discharge the cells, but they were still far from 
being exhausted. They were recharged in one hour, and the return 
journey to London was made in 2 hours 50 minutes, at an average 
speed of 14 miles an hour. The following day the cells were 
« iarged with 5 units (half charge), and а run about town of 39 miles 
v 18 accomplished during the next two days. This is a most impor- 
tant point, as the cells had. only half a charge, and the discharge 
extended over two days with a night of inactivity in betwecn. 


Dublin.—The Tramway Co. is experimenting with the 
Thermit rail-welding process in connection with the extensions to 
Drumcondra. 


Folkstone.—The T.C. has appointed Mr. Lacey to 
advise them as to the system of electric tramways to be adopted for 
the town. 


Huddersfield.— The borough treasurer has reported to 
the Committee the receipt of a quotation for the renewal of 
the insurance (third party risks) for the ensuing 12 months with 
the Compensation and Guarantee Fund, Ltd., and the Committee 
decided that the insurance be effected on the terms mentioned. 

The total receipts from the tramways for the month of April 
amounted to £5,203 188. 2d., or 9 23d. per mile, an increase of 
£1,650 11s. 2d. upon the corresponding month of the previous year. 


Italy,—It is reported that the Mediterranean Railway 
authorities have decided to convert the railway between Turin and 
Torre Pelice into an electric line. 


Lancaster—Morecambe.—4Another hitch has occurred 
in the negotiations between the directors of the Lancaster and 
District Tramways Co. and the Tramways Committee of the Lan- 
caster Corporation in regard to the terms of purchase of the horse 
traction lines from Lancaster to Morecambe, with a view to electri- 
fication. Twice tbe parties have got to the stage of naming the 
figure and then the negotiations have suddenly stopped. The four 
representatives (three directors and solicitor) of the company are 
all membera of the Town Council. Thecompany's license has over 
six years to run, and Mr. Waller, of London, the expert valuer 
employed by the Corporation, advised the Town Council to offer 
£27,000. Upon the question of allowing or not allowing віх years’ 
depreciation at the rate of £500 per annum, a dispute arose and the 
sum of £3,000 blocks progress. 


Light Railways.—The Board of Trade report up to 
December 31st, 1902, respecting ita own and the Light Railway 
Commissioners’ proceedinge, shows that on December 31st, 1901, 
20 orders were before the Board of Trade for confirmation; 17 of 
these were confirmed in the course of the year 1902, and three are 
Still held over. During the year 1902,31 fresh orders were sub- 
mitted to the Board by the Light Railway Commissioners for con- 
firmation. Eighteen of the orders submitted during the year 1902, 
in addition to the 17 above referred to, making 35 orders in all, 
were confirmed by the Board of Trade in the course of the year. 
No orders were rejected during the year. The remaining orders, 
13 in number, were still under consideration on December 31st last, 
but six of them have since been confirmed. The Light Railway 
Commissioners have received 420 applications for orders to 
authorise light railways (which include applications for amending 
orders) since the beginning of the 1896 Act. In respect of 212 
applications, orders bave been submitted to the Board of Trade for 
confirmation ; 30 other applications, in respect of which orders are 
under settlement, have been approved by the Commissioners, and 
156 applications have been rejected or withdrawn. "The decisions 
with respect to two applications have been deferred, and 20 new 
applications made in November last remain to be considered. 


Manchester and Salford. — Tbe agreement between 
Manchester and Salford for the running of cars over the lines in 
their respective districts, or certain sections of them, is expected 
to come into operation this week. The necessary connections and 
equipments are now practically complete. A complete service of 
cars is being organised to suit the changed conditions. "There will 
be provision for through traffic between Whitefield, Prestwich and 
Higher Broughton on the one hand, and Weaste, Eccles, and Peel 
Green on the other; and similarly to Pendleton, Ecclee, and Peel 
Green, vid Eccles Old Road. From Great Cheetham Street 
(Broughton), in addition to the above services, passengers will be 
able to travel direct to Trafford Bridge, close to the Ship Canal 
Docks, and similiarly to the same destination from the Lower 
Broughton district. 


The Manchester—Liverpool Mono-Rail.—Under the 
title of the '* Mono- Rail Construction Co., Ltd ,” there has just been 
registered at Somerset House a company whose principal object 
will be to undertake the issue of the capital for the electric bigh- 
speed mono-rail between Manchester and Liverpool authorised by 
Parliament. The engineers for the line are Mr. F. B. Behrand Mr. 
R. Elliott- Cooper. The Times says that the entire capital of £60,000 
has been privately subscribed. | 


Newcastle-on-Tyne.—On the 22nd inst. somesuggestions 
were laid before the Tramways Committee as to various extensions. 
There were six routes suggested, most of which were to form more 
or less complete circular routes in conjunction with lines already 
existing. The Committee decided to have details and plans of the 
proposed routes printed, and circulated amongst the Council; it is 
proposed to apply for powers in Parliament for the construction of 
the routes mentioned. 


Oldham.—In view of unofficial statements circulated 
recently as to the loss on the working of the Corporation electric 
tramways during the past municipal year, Alderman Chadwick 
(chairman), at the last meeting of the Tramways Committee, 
announced that the loss was £7,714 138. 8d. Included in this sum 
was upwards of £3,000, charged to the tramways account, but due 
for interest and redemption on the unredeemed capital of the old 
tramway system, the lines for which were taken up and new rails 
laid. £375 per week was allowed for interest and redemption on 
the capital account. The receipts for the fortnight ending May 19th 
were 42,272 118. 3d. 


Sunderland.—4At the Sunderland County Court, before 
Judge O’Connor and a jury, on the 22nd inst., the Sunderland Cor- 
poration was sued by a Mr. and Mrs. Watson for £50 for injuries 
received by the latter on January 10th, when she was subjected to 
an electric shock when alighting from a car. It appeared that on 
January 10th, Mrs. Watson and her daughter were riding in a tram- 
car to prooeed to Hylton Road, when another car came up from a 
different direction, and while the conductor was putting the trolley 
on to the return wire the pole caught in one of the forks at the 
junctions. As a result two electrically-charged wires came down, 
and there were brilliant flashes, which made some of the passengers 
nervous, and Mrs. Watson got out. As she was getting out of the 
car she took hold of the rod ou the car and received a shock. Her 
health has since suffered во аз to interfere with her means of liveli- 
hood. Mrs. Watson, in evidence, denied that she was warned to 
keep her seat.—For the defence, the town clerk submitted there 
was no case to go to the jury. They had been charged with negli- 
gence, but nothing of the kind had been proved. The fact of the 
wire falling was no proof of negligence in itself.—1Iis Honour 
thought there was a primd Javie case of negligence.— The town 
clerk, addressing the jury, said the wires were regularly tested at 
intervals, and on that morning they were gone over, The wire had 
been properly secured and maintained. He contended that the 
women had been suffering, not from an electric shock, but from a 
nervous shock owing to what happened, and for that shock the Cor- 
poration was not responsible.— Evidence was given by members of 
the staff of the tramways to prove that there was no negligence. 
The rod the plaintiff caught hold of was not insulated, and, there- 
fore, if current were passing through the fittings of the car, 
owing to the breaknge of a wire, the current would not pass through 
the women.—After an absence of ten minutes the jury returned a 
verdict for the plaintiff for £25. Judgment was stayed pending an 
an appcal. 

(Continued on page 927.) 
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ELECTRIC LIGHTING OF 
CAMP. 


ALDERSHOT 


THE town of Aldcrshot possesses more than a passing 
interest to the average Britisher, in that it is always asso- 
ciated with the headquarters cf our Army; in fact, the 
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civilian town sinks into comparative insignificance beside 
the military portion. The Southern Camp, or Stanhope 
Lines, as the latter is called, lies immediately north of 
Aldershot town, and is separated by some half-mile of open 
parade ground from the Northern Camp, or Marlborough 
Lines, which adjoin the town of Farnborough on the 
south. 

These camps provide accommodation for 16,000 men. 
The scheme for providing electric light to the camps in 
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place of the oil lamps previously in use has been in; progress 
for four years, and in itself forms a somewhat unique example 
of this class of work, in that the requirements and practically 
the exact outline of the load to be dealt with were settled, in 
the first instance, and a generating station of suitable capacity 
laid down complete. Ап interesting feature is that the 
load comes on and goes off with the bugle, at times which 
are, of course, well known, and the! proportion of all-night 
load is very small. 


PLaN SHOWING DISTRIBUTION NETWORK; ALDERSHOT CAMP. 


The Engineers have not only had the designing of the 
generating station and distributing network, but also the 
whole of the Barrack and building lighting, and certain 
street lighting, and their jurisdiction extends over the whole 
of the electrical equipment of the camp. 

A better idea of the scope of the undertaking will be 
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gathered from the accompanying plan, in which the gene- 
rating station will be seen at one corner of the Stanhope 
Lines, aud the main feeders and branch distributors 
extending through the two camps are clearly shown. 

The distribution pillars (above ground) are indicated 
thus 6, and the arc lamps in the Queen's Avenue, which, 
running from Aldershot to Farnborough, bisects the camps, 
are indicated thus e, 

The generating station, built in red brick, contains engine 
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Угит SHOWING THE GENERATING BTATION AND STANHOPE;LINES ALDERSHOT CAMP. 


and boiler houses, each'65 ft. long, 46 ft. wide, and 260 ft. high 
from floor to eaves. A battery room, pump room, men’s 
rooms, and a prodigal number of offices are also provided. 

In the boiler house there are installed six Babcock and 
Wilcox boilers in pairs, each capable of evaporating 5,000 Ibs. 
of water per hour, from and at 212°F. They are hand- 
fired and provided with spring and deadweight safety valves, 
duplicate feed valves on the front, and a scum valve behind the 


main steam drum. Five coal bunkers are arranged facing tlie 
F 


920 


THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,331, Мат 29, 1903. 


boilers ; each bunker normally holds 10 tons of coal, but by 
stacking, as much as 100 tons, can be stored, and as the 


Government railway siding is shortly to be extended to the 


works, greater facilities in the matter of fuel supply will be 
secured. Welsh coal supplied to H.M. Government under 
contract is at present used for the boilers. 

A miniature track is provided along the front of the boilers 
—passing over a weighbridge—which facilitates the weighing 
and handling of coal or ashes. 

Two sets of three-throw feed pumps, by Hayward Tyler, 
driven through double reduction gear by 8 н.р. Siemens 
series motors, are installed in the pump house. The speed 
of the motors is varied by series resistances, and each pump 
is capable of taking the full evaporative load. 

The pumps draw from a feed tank overhead, having a 
capacity of 17,000 gallons, and deliver each through a 
Kennedy meter into a duplicate feed range of 3 in. steel 
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PaARSONS TURBINE AND DYNAMOS; 


pipes. On the delivery side, a bye-pass loaded to 10 lbs. 
above maximum boiler pressure is provided, the overflow 
returning to the tank above. Тһе pumps are also 
arranged to draw from the cooling pond, situated some 
little distance from the building, if desired in case of 
emergency. 

The feed tank also receives the discharge from the hot 
well, the common return from the steam traps and the supple- 
mentary feed through a ball valve, from the camp supply ; 
Geipel & Lange steam traps are fitted to each of the steam 
mains and to the return from a steam separator on each 
turbine. | | 

The steam гапре, including the bends, is of 6 in. 
steel pipe with branches riveted on, and is arranged in 
duplicate at the back of the boilers, a small relief valve 
being fitted, arranged to blow off at 10 lbs. under boiler 
blow off pressure; the whole of the pipework was made by 
Messrs, Babcock & Wilcox. Hopkinson parallel flow stop 
valves and non-return valves are arranged on each boiler 
branch ; this firm’s make of valves being used throughout. 
A gangway is provided over the top of the boilers, from 
which the stop valves are readily accessible, 


A main flue behind the boilers and an independent reserve 
flue underneath it, are provided. Two Green economisers of 
192 tubes each are inserted in the main flue, which may be 
used singly, in parallel or in series, the scrapers being 
operated by 1-н.р. Lundell motors, The chimney, 150 ft. 
high and 7 ft. 6 in. internal diameter at the top, is situated 
at the end of the economiser house. 

Blow-off pits are provided outside the boiler house; and in 
each pit a cradle is provided which intercepts any solid 
matter coming from the boiler, and enables an examination 
of the contents to be made. "The engine house is situated 
at the side of the boiler house, and contains four Parsons 
turbo-generators, three being of 250 Kw. and one ‘of 
100 Kw. capacity. The larger sets run at 2,200 revoluti ms 
per minute, the generators being bi-polar over-type shunt- 
wound machines, giving 550 amperes at 450 volts ;* the 
smaller set consists of a turbine and two over- type 
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САМР GENERATING STATION. 


dynamos in tandem, running at 4,000 revolutions per 
minute, and giving 220 amperes at 450 volts. This set 
may be used as a steam balancer if required, and by suitable 
clutches the machines and turbine may be disconnected 
from each other, enabling the set to be used as a generator 
of half the total capacity, or as an independent balancer, 
without the turbine. All the turbines are fitted with 
governors electrically controlled from the switchboard, and 
with supplementary electrical governors. 

In front of the switchboard a booster-balancer is situated, 
consisting of four machines mounted on one shaft, and 
running at 480 revolutions per minute. 

This combination is capable of dealing with 100 amperes 
out of balance, and can boost 100 volts when carrying 220 
amperes, and was built by the India-Rubber, Gutta-Percha 
and Telegraph Works Co., of Silvertown. 

Situated in & well, 11 ft. 6 in. below engine room floor 
level, and clearly iu view of the switchboard, are two W heeler 
Admiralty-pattern surface condensers, each of which can 
deal with 350 kw. A 24-in. main exhaust pipe of 3 in. 
galvanised riveted steel, rauning in a 6 ft. passage under 
the engine room floor, is carried over the condensers and 
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through the end wall, passing vertically up the end of 
building as an atmospheric exhaust, Blake Knowles 
automatic relief valves being provided in case of: a failure in 
the vacuum. The arrangement; of condensers, main exhaust, 
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relief valves, and a 250 Kw. turbine set with exhaust valve, 
are clearly shown in one of our illustrations. 

At the end of each condenser is situated a combination 
consisting of a 6-in. Gwynne centrifugal pump running at 
860 revolutions per minute, and used for circulating 
purposes, a triple-throw Edwards air pump (8 in. x 8 in.), 
running at 150 revolutions, and a triple-throw lift pump 
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steps. At one end of the board are 14 feeder panels equipped 
with ammeters and pilot voltmeters, throw-over switches 
for connecting either of two sets of bus-bars, which 
have been provided owing to the possibility of having to 
supply distant feeding points with a 
higher voltage, the board being designed 
for this end, also main switches and 
enclosed fuses. 

In the centre of the board is the 
balancer panel, with + and — battery 
panels on either side, and at the other 
end of the board are four generator panels, 
а spare panel, condenser and feed pump 
motor panels, and a station-lighting panel. 
On the battery panels handwheels with 
through spindles operate the battery 
regulating switches at the back. 

On the balancer panel a Kelvin and 
White recording ammeter and automatic 
cut-out is provided for recording the 
earth current up to 20 amperes, the 
neutral bus-bar being earthed through 
а permanent resistance; in the event 
of the above current being exceeded the 
ammeter is, by means of the cut-out, 
automatically replaced by a resistance. 
On the generator panels the main circuit 
breakers are automatically locked by 
the field-making switches, the machines 
being excited from the bus-bars, so that 
it is compulsory to make the field before 
switching in a generator and break after switching out. 15 
The speed of the engines may also be controlled from the 
generator panels, A small handwheel on the front varies a 
resistance in circuit with a solenoid controlling the stroke of 
the relay plunger on the turbine and the amount of steam 
which is admitted. The switchboard man is therefore in a 
position to control and see his generating and condensing 


(84 in. x 6 in. stroke) at 60 revolutions per minute. The 
various pumps are driven by a Siemens four-pole, shunt 
motor of 17 BAH P., the centrifugal pumpi!being direct- 
coupled, and the air and lift pumps 
driven through clutches and reduction 
gearing, the complete sets being supplied 
by Messrs. Hayward Tyler & Co. A 6-in. 
air-pump discharge is led into a hotwell 
of 600 gal. capacity, situated in one corner 
of the basement. From here the hot 
water is pumped by the lift pump 
through a Kennedy meter and 3-in. 
delivery pipe into the feed tank over the 
pump room. 

Bye- pass valves are provided on the 
delivery of the lift pumps, which operate 
in cases of mishap. Two vacuum gauges 
are provided on the end wall, in full sight 
of the switchboard. 

ор The circulating water for condensing 
purposes is obtained from a cooling pond 
200 ft. x 100 ft. x 6 ft. deep. This 
pond can be filled from the Government's 
camp supply, but normally the make-up 
is supplied by the roof water from 
some adjacent buildings. The pond is 
constructed of concrete, and rendered 
water-tight by a lining of Callender's 
bitumen, with a cement facing. 

A battery-room 43 ft. square is pro- 
vided behind the switchboard and con- 
tains 230 E. P. S. lead cells, having 
a capacity of 1, 000 ampere-hours. 
The building is well lighted, and 
provided with a sink for filling and | 
washing. : т 
The switchboard has been constructed CoNxDENSING PLANT; САМР GENERATING STATION. 
by Messrs. Siemens Bros. & Co., Ltd., 
the panels being of white marble. It is mounted on 
a gallery of fire-proof construction, about 6 ft. above 
engine room floor level, and extending some 40 ft. 
from the condenser. basement towards the offices at the 
other end, with which it is directly connected by a flight of 


plant and his battery without leaving the board, at the back of 
which windows open into the battery room. Watt-hour-meters | 
for; measuring ће output to the feeders and the station con- 4 


sumption are fixed on the wall below the switchboard platform. 
A 6-ton hand-travelling crane is provided over the engine 
house, made by Messrs. 'T. Smith & Co., of Rodley. 

The distribution is carried out through 14 lead-covered 
paper-insulated cables, occupying 43 miles of trenches, and 
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laid solid in stoneware troughs with covers, iron troughs and 
covers being laid under roads. There are 32 feeder pillars 


at various points in the ring mains which are laid in each camp. 
Inside the pillars, mounted on a slate base, are three sets 


BaBcock & WILcOX BoiL.kus; Came GENERATING STATION. 


of bus-bars, connected at the bottom to the three cables of 
the three-wire system, the outer, + and — bars, being divided 
and a watt-hour-meter inserted in series to measure the 
output of the branch distributors which lead from their 
upper portions, the main distributors, pilot wire, &c., being 
connected to the lower halves. The main distributing ring in 
the North Camp consists of 156, 156 and *078 sq. in. sec- 
tion cable 3,200 yards long, and the ring in the South Camp 
is 2,780 yards long, of 125, 125 and °062 sq. in. section 
cable. The longest feeder is 1,950 yards in length, of 
*582, 532 and 206 вд. in. section cable. 

At the present time some 16,000 lights are provided for 
(14,000 pointe being wired), and 32 10-ampere Crompton 
double carbon arc lamps, each being supplemented by a pair 
of incandescent lamps for all-night lighting, are provided in 
the Queen's Avenue. A certain number of the original oil 
lamp standards are in use for side street lighting, a fitting 
containing two incandescent lamps replacing the original 
lamp. ‘These lamps are fed by a special 400-volt feeder. 

There are motors of about 100 н.р. already connected up, 
and used for bread-making machinery, sack hoists, baling 
presses, passenger lifts, &c.; the number of motors will 
increase in the fature, as the small steam engines are super- 
seded. Messrs, Siemens Bros. & Co., Ltd., were responsible 
for the cable work. 

Some idea of the work involved in arranging the scheme 
will be gathered from the fact that there are in the Marl- 
borough Lines barracks for five battalions of line regiments 
and Royal Artillery, married soldiers’ quarters, the 
Connaught Hospital, a church, and midway between the 
camps a gymnasium, swimming baths, Government House, 
the residence of the General Officer Commanding the 1st 
Army Corps, the residences of the Quartermaster-General 
and General Officer Commanding the Royal Engineers. 

In the Stanhope Lines there are barracks—some contain- 
ing 85 blocks of buildings in themselves—for each of five 
battalions of line regiments, and for Royal Engineers, Army 
Service Corps, and Royal Army Medical Corps, with 
numerous married soldiers’ quarters. There are also the 
Headquarters Staff buildings (1st Army Corps), three 
churches, Army Veterinary and Signalling Schools. 
Altogether, there were 95 types of buildings in the Stan- 
hope and 75 in the Marlborough Lines, requiring separate 
wiring designs. | 
i In all cases service boxes fixed outside the buildings are 
used, containing main fuses and frequently switches. In 
the latter case, which occurs in all barrack buildings, an 


N.C.O. switches on or off the all-night lights in corridors, &c., 
and the barrack room lights by means of key switches, Here, 
and in all cases of bare inside walls, serewed steel 
conduit is used for the wiring, the conduit being earthed on 
to the lead outers of the cables which are 
earthed on to the feeder pillars. 

Whether from economical motives or 
otherwise, the illumination provided is 
comparatively small—in fact, a barrack 
building containing 100 men has only 
26 lamps provided, some being less than 
the normal 16 C.P., and in many of the 
married quarters a mile of wire had to 
be run for the purpose of supplying 66 
lights only. 

When under the makers’ test, the 
larger turbines showed a steam consump- 
tion at full load of 24°9 lbs. per K. 
hour, with a vacuum of 26°75 in., and 
131 Ibs. stop-valve pressure, while at half 
and quarter loads tbe figures were 294, 
and 37:7 lbs. respectively. The smaller 
set with a similar pressure and vacuum 
showed a full-load steam consumption of 
27°82 lbs. per Kw.-hour. 

The whole of the work has been 
carried out successively under Col. Pitt, 
R. E., and  Lieut.-Col. H. J. Jerome, 
R.E., C.B., Commanding Royal Engi- 
neers, South Aldershot, during the period 
of construction. 

On behalf of the War Office, Major 
Stuart, R.E., Major Baylay, R.E., and 
Captain Dumaresq, R. E., have successively 
acted as advisers, while on Mr. A. J. Mayne, chief electrical 
engineer, and his assistante, Messrs. Codd and Collard (on the 
civilian steff appointed by the War Office), bas devolved the 
actual carrying out of the work, the design and execution of 
which reflects great credit on all concerned. 


FRENCH SUBURBAN ELECTRIC RAILWAYS. 


THE march of progress in suburban railway traction, which 
has caused the majority of the English companies con- 
cerned, to seriously consider the merits of electricity as 


View or Тніар-Ват, CONSTRUCTION; PARIS— VERSAILLES 
RAILWAY. > 


opposed to steam for motive power purposes, has in similar 
manner affected the Western Railway of France. In this 
connection the Street Railway Journal, of New York, gives 
some interesting particulars, also a number of illustrations, 
some of which we reproduce. 
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The company last year carried out 1-experiments 
on its lines in the vicinity of Paris, and eventually 


Types or ГніВвр-Кап, SHOE. 


adopted a third-rail system of electric traction for its line 
between Paris and Versailles. The route, which is 11 miles 
long, and double-track, runs along the bank of the Seine for a 


trolling apparatus, so that the locomotive can be operated 
from either end. The car body is 42 ft. 7} in. long, and is 
built of wood sheathed with iron. It is mounted on bogie 
trucks, having wheel bases of 8 ft. 6 in., and wheels 44 in. 
in diameter. 

Six of the locomotives are equipped with gearless motors 
of Westinghouse and Brown- Boveri make, and four with single 
reduction motors of the Thomson-Houston type, a motor being 
used to each axle. With a view to minimising the hammering 
action on the track which is frequently noticeable in tram- 
way cars at low speeds, and which in the case of a heavy 
locomotive and higher speeds, would be greatly accentuated, 
the company decided on flexibly suspending the motors in all 
cases. The gearless motors were mounted directly on a hollow 
shaft, the internal diameter being larger than the axle, which 
passes through it. Power is transmitted from the motor 
to each wheel, through six coil springs, which are connected 
at each end respectively to a triangular plate crank on the 
ends of the hollow shaft, and to three bosses cast on the 
wheels between the spokes, this method being also adopted in 
the case of the geared motors. : 

The gearless motors have six poles, and exert à norma 


SUBURBAN TRAIN HAULED BY Exectric Locomotive: Pais —VERSAILLES LINE, 


portion of the distance, and includes 1} miles of viaducte and 
a tunnel 2 miles in length. The city terminus is in the main 
Invalides station of the company, and the many advantages 
of being able to work its trains either by steam or 
electrically, led the company to favour the adoption of 
electric locomotives. For this reason, the original equip- 
ment consisted of 10 electric locomotives, which were con- 
structed by the Société Anonyme de Locomotion Electrique, of 
Paris, The company has, however, recently tried some motor- 


cars of a similar type to those in use on the Paris Metro- 


politan Railway. ‘These cars have Sprague and Thomson- 
Houston outfits, and single reduction motors. 

Energy for the line is supplied from the power station at. 
Moulineaux, from which three-phase current at 5,000 volta 
is delivered to sub-stations on the route, and there converted 
to direct current at 550 volts for use on the line. The 
locomotives were to be powerful enough to draw 200-ton 
trains at speeds of 31 miles per hour on the maximum grade, 
and 62 miles per hour on the level. 

French railway law compels all passenger trains to include 
one baggage-car, which must be in front of the passenger 
coaches; and the locomotive builders hit upon the idea of com- 
bining the locomotive and baggage-car, and thus utilising 
the weight of the baggage for adhesive purposes. 
~The locomotives were, therefore, built with a centre baggage 
compartment, and end compartments reserved for the con- 


tractive effort of 600 kg. per motor on the wheels at a speed of 
530 revolutions per minute, and a maximum tractive effort 
of 1,500 kg. Both arrangements of motors are operated on 
the series-parallel system. 

The arrangement of track aud third-rail system employed 
is as follows :— i 


TRUCK WITH QEAaARED Morons. 


Each joint is bonded by two protected copper bonds, 
having a total cross-section of 600 sq. mm. The third rail 
itself is supported in iron chairs, which maintain the 
top at a distance of 284 in. from that of the service 
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rail and 8 in. above it. The chairs are similar in general TWICKENHAM ELECTRICITY WORKS. 


style to those used in standard railroad construction in 
Frauce, and are composed of a casting which embraces the 


base of the rail and extends halfway up the web. The rail IN 1900 Messrs. Edmundson's 


Electricity Corporation 


being held in place in the chair by means of steel springs. ^ obtained a provisional order for the electric lighting of 


The springs used 
on the third rail 
are, however, lighter 
than those used on 
ordinary track work. 
The chairs are 
mounted on wooden 
insulators, to which 
they are held by 
lag screws. The 
base of the chair 
is made broad 
enough to extend 
on top of the 
wooden insulator so 
as to shed the water 
from it. The third 
rail is divided into 
electrical sections 
. by short wood filled 

gaps. It is also 
protected at certain 
points where there 
is danger of acci- 
dental contact, by 
two wooden guards 
and is painted red 
asa danger signal. 
The third rail itself 
weighs 924 lbs. per 
yard. 

With a view to 
accelerating the lay- 
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Twickenham, оп 
behalf of the Urban 
Electric Snpply Co. 
Desigus for the 
station were рор 
out by Messrs. 
Edmundson, and 
in November, 1901, 
building operations 
were commenced. 
In order to supply 
some extensive illu- 
minations for the 
Coronation in June 
last, a temporary 
iron shaft was put 
up, and, by dint of 
much hard work 
for all concerned, 
a supply for the 


illuminations was 


given in good time. 
Twickenham being 
outside London the 
festivities were not 
postponed and the 
electrical illumi- 
nation of the Town 
Hall was admired 
byi« crowds, ара 
proved an excellent 
advertisement. A 
continuous supply 


ing of the third rail, | was given towards 
three ordinary gondola cars were coupled; together to make the'end of July, and this has been continued since without 
the length necessary for transporting the rails, the end interruption. 

cars being fitted with a U-shaped crane. On the top The buildings, the contract for which was placed in the 


к ] a 

hee „т“ а ы - 
EI 3 
1 Е 


Аз cf ; 
DARA 


І A ж * 
Р * 
M C 


3 
+ 


^ е 


& ^ IE ss 


- " B е 21 » f йм 
"v — —— — — wr 


INTERIOR OF ENGINE Room; TWICKRNHAM ErkCTRICITY WORKS. 


member of the crane was a travelling hand-hoist, by means hands of Messrs. I. J. Messon & Co., of Twickenham, con- 
of which the rails were lifted from the cars and lowered into sist of a main building, containing the engine room and 
position in the chairs. ae boiler house, and an extension of the same in two stories 
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` containing battery rooms, general offices, &c. The shaft is 


110 ft. high, lined 30 ft. up with firebrick. A well has been 


sunk, which gives a water supply amply sufficient for the work- 


ing of the boilers, rendering the station .inderendent of the 
water company, ex- Load ae 

cept, of course, as a 

stand-by. 

The boiler house 
contains two Bab- 
cock & Wilcox 
water - tube boilers 
of 1,218 sq. ft. of "we 
heating surface. I [Ny „895 
Mechanical chain 
grate stokers are 
fitted, driven direct 
through worm 
gearing bya 1-H.P. 
motor. The boilers 
are fitted with 
superheaters of the 
usual Babcock and 
Wilcox type. 

Two vertical 
double - acting feed 
pumps, by Hall, of 
Peterborough, are 
installed ; supplied 
with water raised 
to boiling point by 
means of a Boby 
heater detartariser 
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the engines. 

The pipe work is 
80 arranged that the 
pumps can either 


boilers or from the 


of cells is a multiple switch wired to the cells in that row 
and connected to a voltmeter, thus enabling the regular 
logging of each cell to be done with a minimum of trouble. 
The capacity of the battery is 192 Kw.-hours, with a maxi- 

| mum discharge rate 
of 100 amperes for 
one hour. 

The switchboard, 
which is of Ed- 
mundson’s standard 
design, was supplied 
by Mr. E. Char- 
rington, and car- 
ries the necessary 
switches апа in- 
struments for the 
regulation of the 
two dynamos and 
the booster balancer 
get. 

Provision is also 
made on the board 
for another gene- 
rating set. It is 
gratifying to learn 
that the demand 
in Twickenham is 
growing во rapidly, 
that this extra set of 
200 KW. is already 
on order, aud is 
about to be erected. 
The feeders and dis- 
tributing network 
consist of Cal- 
lender’s vulcanised 
bitumen cable laid 
solid with bitumen 
in wooden troughs 
covered with earth- 


1 - enware tiles, 

we e water Arrangements 
tanks, or again, . (27 are lins de for 
from the tanks to PEE РРРРРЕРЕН А. а supply to the 
the boilers iâ 4 urban districts of 
the heater, or | Mars SWITCHBOARD ; TwickENHAM EnEOTRIOITY WORKS. Teddington and 
direct, ' Hampton. This 


Tbe engine room contains two Belliss two-crank compounds 
of 135 B. H. P. direct coupled to; Parker (two-p-le) dynamos 
of 90 Kw. capacity each. These machines give 480—530 
Volta across the outers of the three-wire system. The 
balancing is done by a combined balancer booster, capable 
of dealing with an ont-of-halance load of 90 amperes, ard 


Fig. 1.—Virew OF BRNONR Боом gBattic EXCHANGE, 


ю arranged as to automatically raise the E.M.F. on'the 
overloaded side 1 volt for every 10'amperes out of balance. 
The boosters give 66 amper:s at; 85 volts for charging the 
battery, The battery consists of 260 D.P. cells, arranged іп 
two stories, 130 cells on each floor. At the end!of each row 


will, of course, mean large extensions, and for this reason 
only temporary ends of corrugated iron have been put to 
the engine room and boiler house. 

The resident engineer is Mr. C. E. Hume, who has super- 
vised the building operations from the start and erected the 
whole of the plant. 


Fig. 5.— Vw оғ CALORIFIERS AND А1в COMPRESSOR; 
BALTIC EXCHANGE. 


In Twickenbam, as in all the other towns supplied by 
Messre. Edmundson, no inhabitant who wishes to be up-to- 
date cau possibly help having the есігі о in his house, 
su many and varied ure;the ways which Me-srs. Edmundson 
have devised ,to suit the means or convenience of the 
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prospective customers. The wiring will be done for him, 
either on the free-wiring system with a rental per lamp and 
option of purchase, or on a very easy hire-purchase system, 
or he may buy his installation outright. Again, he can elect 
to pay for his current, either on a maximum demand system, 
or oB & flat rate. Nor is the working man neglected, for he 
can get his һопве wired free of any charge, and pay through 
а slot meter а rate of 7d. а unit, which covers everything. 
A man who, with all these different methods before him, 
neglects to have the light in his house must surely be a very 
benighted heathen—or else have shares in the gas company. 


THE BALTIC MERCANTILE AND SHIPPING 
EXCHANGE. | 


Tux following particulars and illustrations relate to the 
very large instalation of electrical, pumping and 
ventilating machinery erected in the magnificent buildings 
of the Baltic Exehange, which was opened by Sir Marcus 
Samuol, the Lord Mayor, on April 2lst. 

The electrical portion consists of between 6,000 and 7,000 
lamps, fed and controlled from the engine room by six main 


А set of 56 41-plate Chloride accumulators, with a 600- 
ampere discharge for one hour, completes this section of the 
installation. 

There are three boilers, of the multi-tubular marine type, 
14 ft. long by 9 ft. in diameter, which supply steam for the 
electrical plant, pumps and compressor ; the latter forces air 
at 100 lbs. per sq. in. toa depth of 450 ft. below the sub- 
basement, and raises water from that depth to large storage 
tanks, which are capable of holding 75,000 gallons, and can 
be filled in less than two hours. 

The boilers are fed by two Weir pumps; two “ Empire” 
pumps by the same makers pump the water from the storage 
tanks to the supply tanks on the roof, and also supply the 
fire hydrants. A Bennie feed-water heater is provided, 
which receives the exhaust steam from the engines. 

The ventilation system is most elaborate and efficient, and 
consists of four fans, 8 ft. in diameter, direct-driven by four 
high-speed two-cylinder engines made by Меѕвів. Alley and 
MacLellan. These fans draw air through inlet ducte into 
chambers fitted with canvas screens, over which water is con- 
stantly circulated by Worthington pumps, thus cleansing the 
air from impurities before it enters the discharge ducts and 
passes through the ventilating grids into the Exchange and 
the numerous offices, The vitiated air is extracted through 
the outlet ducts by 15 electrically-driven fans, fixed on the 
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circuits of 37/12 cable, and about 80 distributing circuits, 
on the two-wire system. All the cables and wires are of 
Henley's lead-covered paper-insulated type, and are run in 
screwed iron conduits and water-tight junction boxes. This 
part of the work has been carried out by Messrs. Donnison, 
Berlyn & Sillem, of Great Portland Street. The electric 
light fittings, which are most artistic, were specially designed 
and made by Messrs. Wm. Soutter & Sons, Ltd., of 
Rirmingham, through their London house, represented by 
Messrs. J. J. Smith & Co., and embody in their designs all 
sorts of marine animals, plants and implements, from 
cockles to anchors and octopi ; the latter form the bases of 
the arc lamp reflectors in the exchange, which is illuminated 
entirely by light reflected npwards, and again reflected from 
the ceiliug. 

The electrical plant consists of three 140-H.P. three-crank 
Peache engines by Messrs. Davey, Paxman, coupled direct to 
88-KW. multipolar dynamos by Messrs. Crompton & Co. ; 
these give each 800 amperes at 110 volts, 420 r.p.m., and 
work without condensing. The main switchboard is fitted 
with minimum current cut-outs, main switches and fuses on 
the generators, three positive bus-bars to enable the generators 
and battery to be run on separate circuits, or in parallel, as 
required, a duplex switch fuse on each pole of each main circuit, 
and a full equipment of ammeters and voltmeters. The battery 
panel carries, in addition to the instruments and booster 
switchgear, a charge and discharge switch and a Crawley 
automatic switch. The switchboard and the motor-booster 
were supplied by Messrs, Crompton. 


Fig. 3.— Vigw or MAIN SWITOHBOABD, 


' Fia, 4.—CrBcuríaTING Pomps. 


roof, and controlled entirely by switchgear in the engine 
room. 

The air is heated by large batteries of radiators, through 
which hot water is circulated by a series of pumps; the 
wa:er can be heated by steam, direct from the boilers, or by 
the exhaust steam from the engines, in five calorifierg," 
several of which are shown in one of our illustrations. 

The back pressure due to the use of the exhaust steam for 
heating the buildings and the hot water supply is controlled 
by a Valve in the main exbaust pipe, and will not exceed 
2 or 3 lbs. per sq. in. The water for the radiators and 
lavatories is circulated by means of & number of small 
Alley & MacLellan steam engines driving centrifugal pumpe. 

As several strong springs were tapped in excavating for 
the sub-basement and foundations, which are below the 
sewer level, pamps of both steam and electrically-driven 
types have been provided; these pump the water into auto- 
matic tanks, which discharge it into the sewers. 

The elevators are all electrically-driven, with the con- 
trolling gear in the cages, and were constructed by Messrs. 
Waygood & Otis. A complete cold storage plant has been 
fitted by Messrs. Hall, of Dartford, with steam-driven re- 
frigerating machinery. 

There are about 200 tenants already in occupation, all of 
whom use electric light. Chamberlain & Hookham meters 
have been used throughout. 

Mesars. Burn Bros. are responsible for the heating and 
ventilating plant; Mr. Adrian Collins, A. M. Inst. C. E., of 
the firm of Miller & Collins, consulting engineers, designed 
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the electrical installation, and, in conjunction with Mr. 
W. R. C. Wakley, A.M.I.E.E., the chief engineer, has super- 
intended the erection on behalf of the Baltic Exchange. 

The electrical plant affords no opportunity for criticism, 
being well made and installed in first-class style; we must, 
however, deplore the neglect of the possibilities of electrical 
driving in connection with the pumps and fans. With 
ample electric power at hand, steam engines to drive small 
centrifugal pumps, and even the larger pumps and fans, are 
hopelessly out of place, to say nothing of the waste of steam 
in the innumerable pipes, and the saving which could 
have been effected in the working of the plant and in the 
annual cost of repairs. The sooner this is realised, and 
electromotors substituted for most of these engines, the better 
it will be for the proprietors and for the staff. 


ELECTRO TRACTION NOTES. 


(Continued from page 918.) 


St. Helens—Liverpool.—A regular passenger service 
between St. Helens and the Pierhead terminus of the Liverpool 
electric tramways has now been inaugurated. 


Southampton.—At last week’s Council meeting, the 
Tramways Committee submitted the accounts of the tramways 
undertaking for the past year, showing a net profit of £11,890, of 
which £5,000 had already been carried to the borough fund 
in relief of rates. Proposals for the appropriation of the available 
profits were recommended. A statistical statement showing the 
results of the working during the whole period that the Corporation 
had had control of the tramways was presented, from which it 
appeared that the gross receipts had increased from £17,000 to 
£52,000. The gross profit had increased from £3,000 to £20,000. 
Over 9,000,000 passengers were carried last year, and since the Cor- 
poration has had the trams nearly 20,000,000 passengers have been 
carried without one fatal accident. The offer of the Yorkshire 
Insurance Co. to insure the workmen under the Workmen’s Com- 
pensation, £c., Acts at 5s. 6d. per cent. was accepted. 


Swansea.—The T.C. has instructed the borough sur- 
veyor and electrical engineer to forthwith complete plans and 
specifications for the overhead system of tramway authorised by the 
order of 1902. 


Wolverhampton.—In the course of the debate on the 


Lorain trams with the T.C. last week, the Mayor (Alderman G. R. 
Thorne) read a letter which he had received from the borough elec- 
trical engineer, Mr. Shawfield, giving the following particulars :— 
" If the Lorain maintenance costs are estimated on the present 
type of contact plates and granite casings, the extra cost of the 
Lorain system above the overhead will be 1:89d. per car-mile = 80 
percent. With the improved type of contact plate and with the 
present granite casings the extra cost will be 813d. per car- mile 
35 per cent. With the improved form of contact plate and im- 
proved granite casings the extra cost will be 573d. per car-mile = 
25 per cent. The extra annual cost will be approximately as 


follows :— 
| At1839d. At 813d. At "5734. 
On routes in operation 44,088 41,810 £1,277 
On remainder of routes £5,440 £2,410 £1,760 
£9,528 £4,220 £2,977 


If the existing form of contact plates and granite boxes were 
retained on the 11:375 miles of single track now in operation, and 
future routes were equipped with the improved tynes, then the cost 
would be as follows :— 

Routes at present in operation (at 1:839d. per 


car-mile) ... е е хыр T . £4,088 
Remainder of routes (at ‘573d. per car-mile) ... £1,700 
45, 788 * 


ees ee 


The Mayor added that for the purpose of complete comparison, 
to each of these totals must be added the increased annual payment 
in respect of interest and sinking fund, due to the large excess of the 
initial cost over and above the overhead system, amounting to 
£1,450. When this is done Mr. Shawfield’s lowest figure, 
£2,977, mounts up to £4,427. Alderman Mander, the chairman of 
the Tramways Committee, made reference to the ELECTRICAL 
Review during the debate. Не said it had been stated that һе had 
prophesied they would make £20,000 profit by the Lorain system. 
Alderman Lewis said that on May 6th, two years ago, the 
Alderman stated that 1s. per car-mile would give £20,000. 


A representative of the Espress and Star has interviewed Mr. 


Wetmore, the representative of the Lorain Co. in Wolverhampton, 
respecting the position that has been created by the demand of the 
Council. “Му object in desiring this interview,” said the 
representative, is to ask you whether, without prejudice, and 
without any breach of confidence on your part, you would give me 
your own personal views as to the light in which the company 
will now regard the question between themselves and the Corpora- 
tion.” “That,” replied Mr. Wetmore, is a matter which I must 


decline to discuss with you." “І suppose," said the interviewer, 
“ should the question ultimately come to arbitration between you, 
the company will contend that they have fulfilled the contract into 
which they enterad with the Corporation?" “ No,” he replied, 


% we have not fulfilled our contract yet, but we mean to fulfil it. 


There are certain conditions yet to be carried out, and then——” 
“ And then,” the interviewer ventured to add, "I suppose the 
Corporation Will have to face the music?” Well,“ replied Mr. 
Wetmore, that has to be seen. If,“ he added, the Lorain system 
of trams is discontinued, Wolverhampton some morning will have 
а very rude awakening.” Continuing, the Express representative 
said, The great point, to my mind, seems to be this: Your Lorain 
system has given the fullest satisfaction to everybody except on the 
point of finance. It has not proved a commercial success.“ To 
this, however, Mr. Wetmore made no response, and the interviewer 
proceeded : “І suppose your argument would be that the fact of the 
Lorain system in Wolverhampton not having proved a ‘ commercial 
success is no fault of the company? In other words, that it ie the 
lack of sufficient population on the side of Wolverhampton where the 
cars have been running which is responsible. Had there been a 
larger population to use the trams, they might have been worked 
with success, and probably realised & slight profit." Mr. Wetmore 
remarked, “That has nothing to do with our company. It doesn’t 
matter to us whether Wolverhampton makes a profit ora loss. A 
great deal will turn on those words, commercial success.“ Those 
words in the agreement are strictly defined; in fact, there is more 
than & whole page in that agreement devoted to making the 
meaning exact and sure; and by that definition both sides will be 
bound." 

„What about the question of offering the Corporation better 
terms? You know, Mr. Wetmore,” said the interviewer, ‘ there is 
a very strong feeling in Wolverhampton that if you could offer more 
reasonable terms, во as to reduce the cost of installation and mainten- 
ance of your system to such an extent as to throw no burden оп the 
rates, the Council might be induced to reconsider the position." Mr. 
Wetmore replied, "I have already madean offer to the Tramways 
Committee, and they have not replied to my letter." 


TELEGRAPH AND TELEPHONE NOTES. 


Bray Telephones.— The Council has decided to inform 
the National Telephone Co. that, unless additional trunk wires 
are laid between the Bray and Dublin exchanges, it will not gran 
wayleaves for connecting any more local subscribers. | 


Cambridge Telephones,—The T.C. on May 21st received 
the report of Mr. A. B. Bennett re & municipal telephone system. 
He states that as the area contains only some 30 square miles, it 
can be installed and worked economically. His estimate is £10,800 
for 600 complete subscribers' lines, and £2,400 for extra pipes and 
pole accommodation, &c., for 60) additional lines. He has ro hesita- 
tion in recommending the Council to apply for a license. The 
Council adopted the report. 


International Cable Service,—On May 11th last the 
cables between Balikpapan (Borneo) and Kwadang (Celebes), and 
also between Kwadang and Menado (Celebes), and the landline 
from Kwadang to Sorontalo, were opened to international service. 


International Telegraph Conference.—The ninth 
International Telegraph Conference was opened on Wednesday 
morning by the Postmaster-General, Mr. Austen Chamberlain, M.P., 
at the Examination Hall of the Royal Colleges of Physicians and 
Surgeons, Victoria Embankment, W.C. "The following States were 
represented :—Argentine Republic, Austria, Belgium, Bosnia- 
Herzegovinai, Brazil, Bulgaria, Cape of Good Hope, Ceylon, Com- 
monwealth of Australia, Crete, Denmark, Dutch East Indies. Egypt, 
France and Algeria, Germany, Great Britain, Greece, Holland, 
Hungary, India, Indo-China, Italy, Japan, Luxemburg, Madagascar, 


Montenegro, Natal, New Caledonia, New Zealand, Norway, Persia, 


Portugal, Portuguese Colonier, Rumania, Russia, Senegal, Servia, 
Siam, Spain, Sweden, Switzerland, Tunis, Uruguay, and the United 
States. The proceedings were private; but the following official 
statement has been supplied to the Times: — In welcoming the dele- 
gates, the Postmaster-General referred to the importance of the 
matters which they had met to discuss, and wished them success in 
their labours, which had for their object the amelioration of inter- 
national telegraphs in the interests of the public. Dr. Hennyey de 
Hennye, the principal delegate of the Hungarian Administration, 
responded in eloquent terms to the address of the Postmaster- 
General, and, as the representative of the Administratioa which 
last entertained the conference at Buda-Pesth, gave а résumé of the 
events affecting the International Telegraph Convention which had 
occurred since the last conference. M. Delarge, the senior delegate 
of Belgium, and doyen of the conference, foliowed with a friendly 
speech; and M. Pereira, the delegate of Portugal, also thanked the 
Postmaster-General for the welcome which he had extended to the 
delegates, and joined in the wish that the result of the conference 
would be beneficial to the telegraph world. The business of the 
conference will go on from day to day until the end of June. Мг. 
Ј. С. Lamb, C.B., C.M.G., the principal delegate of Great Britain, 
was chosen president of the conference, and Mr. John Ardron and 
Mr. P. Benton vice-presidents. The following presidents of com- 
mittees were appointed :—M. Delarge (Belgium), M. Sydow (Ger- 
many), M. Neubauer (Austria), M. Bordelongue (F'rance), and these 
gentlemen are to be assisted by the following vice-presidents :— 
M.'Gvozditch (Servia), M. Sevastianoff (Russia), M. Pop (Nethor- 
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lands) and M. Pereira (Portugal) The secretarial duties of the 
Conference will be carried out by the International Telegraph 
Bureau of Berne, which is represented by M. le Colonel Frey, the 
distinguished director of the bureau, M. Eschbaecher, the vice- 
director, and M. Hemberger. Oa the nomination of the president, 
Mr. N. Hautrive, Mr. J. I. De Wardt, and Mr. J. F. Lamb, of the 
Generel Post Offi e, London, were appointed as the British secre- 
taries to the conference. ° 


Mexican Telephones.—An English syndicate is reported 
to Lave submitted a scheme to the Mexican Government for the 
establishment of a system of underground telephone wires in the 
Federal District ot Mexico. | 


The Paris—Rome Telephone.—The telephone line 
between Paris and Rome has been experimentally opened, and it 
is expected that in the course of a few days it will be in regular 
workiog order, Cav. Giorgio Rodano, one of the Italian delegates 
to the International Telegraph Conference now sitting in London, 
was in Paris last week, and completed the final arrangements with 
M. Berard, the Under Secretary of State. Telegraph messages in 
cordial terms passed between Sig. Galimberti, the Italian Minister 
of Posts and Telegraphs, and M. Berard. 


Telegraphic Interruptions and Repairs :— 


CABLBS, 
Latakie-Cyprus .. F id г 5% 
Trinidad- emerara No. 1 ee ee ee 
Dominica- Martinique .. ee oo oe 
St. Lucia-Martinique ee ee ee oe 
Guadeloupe-Martinique 90 - - .. Мау 9,1903  .. oe 
Martinique-Puerto Plata os: ee ee ee July 10, 1902 ee 


Cayenne-Pinheiro oe ..... „ Aug. 18, 1909 .. ci 
St. Vincent-Gr-nada .. Vs M es .. Мау 8, 1908  .. vs 
St. Lucia-8t. Vincent .. sš os oe .. Sept. 19, 1908 .. . 
Reissa-Iasa ae ee ec ee oe oe Oct. 22, 1902 [EJ 
Reissa-Yemani . с Oct. 23, 1902 «e 
Paramaribo-Cayenne Р $4 Feb. 27, 1803 .. 
New York-Haiti .. April 18, 1908 .. $s 
Falmouth - Bilbao - .. Мау 18, 1903 .. May 24 
LANDLINES. 
Dagus- Buenaventura. "- Р . Мау 14, 1908 x 


Telegraph Matters.—Mr. Henniker Heaton, M.P., has 
during the past week submitted a list of 69 postal reforms to the 
Postmaster-General, among which, affecting telephone and telegraph 
intereste, are the following: — No. 2.— Telegraph tariff to any part 
of Europe to be 1d. per word. Мо. 3.—Telephone charges to the 
Continent to be reduced at least 50 per cent., with a minimum 
charge of 1s. per message. No. 7.—The cables owned by British 
companies to be acquired or purchased at market price by Great 
Britain, India and the Colonies, and then worked at the lowest 
remunerative rates. No. 8.— Telegrams to all parta of the British 
Empire to cost ld. per word with & minimum total of 1e. to 
Australia and South Africa for each message. No. 9.—Cable 
messages to Egypt to be reduced from 1s. 7d. per word to a reason- 
able rate. Мо. 10.— The cables between England and Spain to be 
purchased by the Governments concerned and.the rate reduced from 
34d. to id. per word. Мо. 42.—All char, es for re-direction or re- 
transmission of telegrams to be abolished. No. 43.— The name of 
each place, &c., in the United Kingdom to be cbarged 1n telegrams 
as one word. No. 44—Name and address in telegrams free; or 
20 words for 6d. No. 45.—All porterage charger on telegrams 
and guarantees to be abolished. No. 46 —Compen-ation to be given 
for telegrapbic «íficial errors where loss has occurred. Мо. 47.— 
All public telephones to be owned and worked by the State. No. 
48. — Telephone calls to all parts of the United Kingdom to 
be greatly reduced. No. 56.— The Post Office surplus of over 
£4,000,000 not to be exceeded; all profits exceeding this to be 
devoted to improving, extending, cheapening, and facilitating postal 
and telegrapbic service. Nu. 66. —Thbe fee for receipt of a telegram 

to be reduced from 2d. to 1d. Mr. Henniker Heaton also aske that 
the Postmaster-General be freed from Treasury control, which at 
first sight would appear to be in effect of burning one’s boata, for 
otherwise where is the money to come from to pay for the cables 
connecting British territory ? We fear that in this respect Mr. 
Henniker Heaton's voice is as one in the wilderness! There have 
been ‘short sections on hand for years, and will probably remain 
wrapped up in a Blue Book till another Commission is called. But 
there is one question we would ask Mr. Henniker Heaton: Why 
bas he forsaken Mr. Marconi? "That he must bave done 80 is more 
than obvious, as in the vast number of reforms there is no mention 
of the wireless system. 


The Telephone System.—4A lecture on the above 
subject, having special reference to the London systems, was 
delivered Jast Friday, 22nd inst., by Mr. F. C. Raphael, at the 
Caxton Hall, Westminster. After a brief historical sketch, the 
lecturer described in detail the P.O. system in London, and illus- 
trated tbe subject by lantern slides and working models of the 
apparatus. Tne Edison-Bell lawsuit, and subsequent amalgama- 
tion, 1879, were referred to; also the Government's decision that the 
telephone was really a form of telegrapb, and could not, therefore, 
be developed as а public system without a license. The National 
Telephone Co. was, therefore, taxed to the extent of 10 per cent. of 
the gross receipts. Statistics, which, as tbe lecturer said, could be 
made to prove anything, were given as to the growth of tbe tele- 
phone system in this country. Аб the present time there are over 
a quarter of a million telephones connected to public exchanges. 
Of these, 65,000 arein London. To enable these 65,000 telephones 
to be put iuto communication with each other involves some 
200, 000, 000 possible connecti ns. We took the lecturer’s word for 
this, although he got a little mixed in endeavouring to prove 16. 
The details of the P.O. telephone system bave already been fully 
described in this Journal, so it is unnecessary to cover the ground 


again. Mr. Raphael had, in addition to lantern slides showing the 
general appearance of the inside of the exchange, a working model 
of the system, with jacks, lamps, &c., and by means of this was able 
to show clearly the operations involved from calling up and being 
connected with another subscriber to “ringing off." In the P.O. 
system there is, as has been previously described, neither “ ringing 
up nor “ringing off. All the subscriber has to do is to lift his in- 
strument off the hook in order to call up the exchange, ard to 
hang it up again when the conversation is finished. The exchange 
operator nas no bell or indicator drop to attend to, all the signals 
being by means of small glow lampe. The difference between the 
number of calis given per subscriber on the “unlimited” call and 
the payment per call systems, was well emphasised by the statement 
that on the unlimited system one excbange operator could, in 
London, attend to only 50 subscribers, whereas on the payment 
rystem 180 can be attended to by one operator. Some interesting 
load curves were thrown on the screen, which showed the great 
difference between the city office conditions in London and New 
York. In London, the maximum number of calls occurs between 
11 and 12 in the morning, the number being 8,500; this very rapidly 
falls off till 2, and riees between 2 and 3 to a maximum for the 
at ernoon, 7,000, falling very rapidly till 5, then to a minimum 
about 7. In New York the mid-day gap is much smaller, indicating 
the shorter time taken for lunch. To improve the London system, 
the lecturer urged the on- operation of the subscribers, and advocated 
Government control. He would bar office boys frem attending to 
telephones, and suppress all small exchanges. He further called 
attention to the facilities offered by the P.O. system, such as tele- 
phoning telegrams and letters. The latter, if not exceeding 30 


. words, cost only 1d. in addition to the stamp. Telephoning au 


express message coets no more than if the message is banded over 
a counter. Finally, the lecturer expressed his disbelief in wireless 
telephony and in automatic exchanges. The lecture was apparently 
much appreciated by the meagre audience present. 


Wireless Telegraphy.—In the House of Commons on 
May 20th, Mr. Doughty asked whether contracts had been concluded 
for fitting the light vessels round the coast of the British islands 
with wireless telegraphy apparatus; and, if not, when they would 
be completed. In reply, Mr. Bonar Law said :—“ Negotiations are 
in progress for fitting a certain number of light vessels in the 
London district with wireless telegraphic apparatus. The matter 
will be pushed on with the least poat ible delay.” 

In reply to a question asked by Mr. J. Campbell on 21st inst., Mr. 


. Brodrick said :—" It is not possivle at present to calculate the cost 


of wireless telegraphy in Somaliland. I am aware that the wire- 
less system was tested during the German army ma:ceuvres last 
year, and, judging from the information received, it did not fail. 
Several wireless systems have been under trial in Germany, Austria, 


. and the United States, but none appear to have been adopted; the 


other systems of field telegraphy in vogue in these countries are 


: рыс the same as that adopted in the British Army. . 


e applied to the Marconi Co. to give us the best installation they 
could for Somaliland, but they were not yet in a position to supply 
us with the requirements of the field service.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea. — June 2nd. Prepayment meters, See 
“ Official Notices” May 15th. 


Belgium.—June 8th. The municipal authorities of 
Gosselies are inviting tenders until June 8th for the concession 
for the public and private electric lighting of tne town. Tenders 
are to be sent to l'Hotel de Ville, Gosselies, whence particulars may 
be obtained. 


Bradford.—June 18th. Tenders are wanted by the 
Corporation for the lighting of the Cartwright Memorial Hall. 
Tenders are wanted by the Guardians for tbe lighting of tne 
Sanatorium for consumptives at Eastly, near Skipton. 


Brighton.—June 8th. The Council wants tenders for 
5,400 xw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboards, 
instruments, &., at North Road power station. See Official 
Notices” April 17th. 


Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 
workshops.  Particulars, specifications, &c., from C. Е. Cardew, 
locomotive and carriage superintendent. 


Colchester.—June 10th. Traction switchboard for the 


electricity works. See Official Notices " to-day. 


Derby.—June 16th. Rails, tie-bars, points, crossings, 
excavation and other roadwork, pules, overhead wiring, feedera, 
and cars for the Corporation tramways. See Official Notices 
to-day. 
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Edinbargh.—June Ist. The Council wants tenders for 
electric wiring at the North-West extension, City Chambers. See 
* Official Notices” May 15th. 


France,— June 9th. Tenders are being invited until 
June 9th by the French Post and Telegraph authorities in Paris 
for the supply of a quantity of telephone cables in five lota. 
Tendera are to he sent то Le Scui-Secretariat d'Etat des Portes et 
des Telegraphes, 103, Rue de Urenelie, Paris, whence particulars 
may be obtained. 


Glamorxanshire.— The Penrhikyber Navigation Colliery 
Co. is inviting tenders for the supply of electric lamps and fittings. 
Particulars of the Secretary, Penrhiwceiber R.8.O., Glam. 


Gloucester.—June 16th. Generating plant (two 200- 
KW. sets) condensing plant, pipework, switchboard, battery and 
boosters for the city light railways. See Official Notices" May 
8th. 


Gloucester.— June 16th. Rails, permanent way, cables, 
pillars, poles, overhead work, cara, trucka, and equipmente, for the 
City Light Railways. See “Official Notices" May 2204. 


Huddersfield.—The Electricity Committee has decided 
to advertise for tenders for one vertical jet condensing plaut with 
pipes, tanka, &c. 


Hungary.—May 31st. Tenders are invited by the 
municipal authorities of Veszprem for the lighting of the town 
either by gas or electricity. 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal autherities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 H.P. 


Italy.— June 10th. Tenders are being invited until June 
10th by the Mediterranean Railway authorities for the anpply and 
erection of a 10-ton electric crane at the ra.lway station at Florence. 


Jehannesburg.—June 15th. Rails, points and crossings, 
tie-bars, &c., for the electric tramways. See Official Notices 
May lst. à 


Leeds.—June 8th. Messrs. Graham, Morton & Co., Ltd., 
want tenders fora private telephone installation at their new works. 
Bee our Official Notices” May 22nd. 


Littleborough.— June 9th. Electric lighting of Conncil 
offices, public library, fire station, &c., together with the necessary 
generating plant. 


Manchester.—June 1st. Stores for the Corporation 
tramways department. See “Official Notices" May 22ud. 


Newport (Won).—Tenders for cable are wanted by the 
E.L. & T. Committee. See “ Official Notices" May 22nd. 


Oldham.—June 2nd. The Electricity Committee wants 
tenders for supply, delivery and erection of coal-measuring boxes, 
shoots, &c. 


Radcliffe.— May 20th. The Council requires tenders for 
supply of following plant at electricity generating station:—Con- 
tract No. 8.— Steam exhaust, feed and water pipes and accessories; 
No. 9 —Balancer and motor-generator; No. 10.—Accumulators. 
See “ Official Notices" May 15th. 


Rangoon.—July 14. The Municipal Committee wants 
tenders for carrying out its electric lighting Jicense, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
соге), Rangoon municipality, at Rs. 75 per set. 


Southampton.—. June 11th. Low-tension distributing 


cable. See Official Notices " to-day. 


Southend.—June 15th. 


10,000 pairs of flame carbons, 
See Official Notices to-day. 


Spain.—June 14th. The municipal authorities of Mora 
(Toledo province) are inviting tenders until June 14th for the 
concession for the electric lighting of the town during a period 
of six years Tenders are to be sent to, and particulars may be 
obtained from, El Secretario del Ay untamiento de Mora (Toleao). 


Wood Green.—June 24th. Underground mains, and 
roadwork for private lighting. See Official Notices " to-day. 


CLOSED. 


Bath.—The details given in our last issue respecting the 
tenders for generating plant are stated to be incorrect. As a 
matter of fact, we learn that at Tuesday's meeting of the Council 
the tender of Messrs. Dick, Kerr & C»., Ltd., was accepted for one 
500 and one 200-Kw. sets. Tne order for the boilers has been given 
to Messrs. Babcock & Wilcox. 


Battersea.—The B.C. accepted the following tenders 
this week:—109 arc lamp pillars and brackets, Mackenzie Bros., 
£1,144 10з.; 112 arc lamps, &c, Gilbert Aro Lamp Co., Ltd., 
£1,034; 23 arc lamps and brackets for street lighting ou the Litch- 
mere Estate, Gilbert Arc Lamp Co, £158. 


Bedford.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox for a water - tub boiler at the electricity works, 
at £1,556. 


Belfast.— Messrs. Harland & Wolff, Ltd., of Belfast, 
have placed а contract with the В.Т. Н. Co. for a main switchboard 
for their new generating station, consisting of 64 panels, fur con- 
trolling the whole of the generating plant and the distributing 
system for their extensive shipyard. Toe switchboard, which will 
be 128 ft. in length, is probably the largest for a private industrial 
plant in the country. 


Brackeubrough, Cumberland.—The following is a list 
of the tenders submitted for electric lighting and power plaut tor 
Joseph Harris, Esq, Brackenbrough, Calthwaite, near Carlisle, to 
the specification of Mr. Morgan Williams, M.Inst.C E.:— 


With 17.в.н.р. With 21-n. Er. P. 


engine. engine. 
Ernest Scott & Mountain. н Ys 1% — £2,386 15 
Waliace & Watson a 9 NT .. £2553 0 2,385 0 
Holmes & Co. .. ex ves RE m ae 2,219 0 2,252 @ 
Holmes & Co. FOIE AIO on i e : 191 0 2,228 0 
Cox-Wulkers „146 0 15,179 0 
Lowdon Bros. .. . (accepted) i 972 10 2,002 10 


Brighton.—The T 0. on п May 218t accepted the tender 
of Mr. H. J. Galliers for installing the electric ligbt, telephones, 
and fire alarms at the Borough Sanatorium. Messrs. C. G Reed 
and Suns, Ltd., whose tender at £217 10». had been previously 
accepted, made a mistake of £100, aud the Council declined to 
allow them to amend the tender. 


Buruley.—The Corporation Tramway Sub-Committee 
on May 21st accepted the tender of Messrs. Dick, Kerr & Co., for 
eight cars at £756 each. 


Coventry.—The City Council has accepted tbe tender of 
Messrs, Edwin Danks & Co., Oldbury, for supplyiag two new boilers 
for the electric light works, fur £1,184. 


Eastbourne.—The E.L. Committee bas received tenders 


fora 12 months'supply of arc lamp carbons from the following 
firms: — 


De Grelle Houdret & со, есере) E T r4 £59 12 0 
Crompton & Co. “+ єз is EC 65 0 O0 
Sloan Electrical Со... - $4 E ze a's T 65 0 0 
General] Electric Co. Es E 2 - d E 71 0 0 
Edison & Swan Us is 7 8 Lm аб we S^ 74 0 0 
Fabius Henrion ze m T - vs be © 76 6 8 
. Charles Muller " 2d Еге ss 8) 6 0 
Brush М ec.rical Enginecring C 0. 149 13 6 


Faversham. — The T. C. has 8 the following 
tenders in counection with tbe establishment of electric light 
works :— Anchor Cable Co., Ltd., for cables, £4,252; Electrical 
Power Storage Co., Ltd, for battery, £1,072 ;" Mr. Bertram Thomas, 
for switchboard, £478 ; British Westinghouse Co, Ltd., for gas 
engine and producer, £2,355. 


Folkestone.—The T.C. bas accepted the tender of the 
Horsfall Co. for the supply of a dust destrucior at £6,858. 


Govan.—The Lancashire Dynamo Co. has secured the 
order for two sets of reversible boosters and switchhoards fur the 
Council. 


Hackney.—The following tenders were received hy the 
E. L. Committee: 


SECTION X.--SwITCHHOARD. 


8. Z. de Ferranti, Ltd. (recommended) .. .. £1,792 0 0 
Naluer Bros. & Thompson, Ltd. sx 2» .. 1,49 1, 0 
Western Electric Co., Lid. . 1,959 10 0 
Section Y.—Pivg Work. 
Ashton, Frost & Co., Ltd. N . . £1,450 0 0 
E. I.. Bas & CC., Ltd. T oe > - 1,464 10 0 
D. Stewart & Oo. E s A" s . . 1,472 U U 
Babcock & Wilcox 1.501 U 0 
J. Spencer. Ltd. . 1,68 10 0 
Crompton & Co, Ltd. 1.620 0 U 


Walifax.—The following tenders were submitted for an 
electric lixut installation in New Palace Theatre :— 


C. W. Webster, Bradford . - oe ee £675 
8. Dixon & Sons, Leeds А 5 oe "A ба 787 
J. dunde land & Co., Halifax  .. x ja ee S. Slo 
G, E. T ylor Со, London vs “+ “ж wa .. 9 
R Dawson & Co., Stalybridge . Е" 2 - е .. 955 
Н. wri.hc& Wood, Ha: fax ‚© as is - .. 961 
Royer Dawson, Lid., London . ee .. 997 
В ackbuen, S arl.ng & Co., Nottingham. "T ex .. 1,008 
strode & Co., Lonuon 8 vr .. 1,4187 
For electric lizht installation Hangh Shaw Board School :— 
J. Mollett, Halifax (accepted) .. - x sis oe 497 
J. Sunderland & Co., Halitax — .. we - a . 147 
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Huddersfield.—The Tramways Committee at a recent 
meeting ordered three standard reversed stairway сагв from the 
British Electric Car Co. at £534 103. each. The Committee has 
also accepted the tender of Mr. Ernest Wilton, for the supply of 
coal for the power station at 63. 7d. per ton. 

The Electricity Committee has accepted the tender of Ferranti, 
Ltd., for the extension of the switchboard at the electric supply 
station at £312. 


Newcastle.—The Newcastle Electric Supply Co. have 
renewed their contract for the exclusive supply of motors—both 
direct-current and three-phase—for the ensuing year, with the 
British Thomson-Houston Co. 


Oxford University.— The tenders sent in for electric 


wiring at Queen's and Merton Colleges, to the plans of Mr. Morgan 


Williams, аге as follows :— 
Queen’s College, Oxford.—For mains and electric light wiring for 
666 points. 
Bergtheil & Young zy e ut A Я 
Н. M. Leaf EN PE T "T va Vis e E 1,710 
Hill, Upton & Co. >. M s 1,933 
Benson &Co. . (accepted) 1,476 


Merton College, Oxford.— For mains and electric light wiring, 
Messrs. Hill, Upton & Co.’s tender was accepted. 


Preston.—The Tramways Committee has accepted the 
following tenders for plant for the generating station :—Mesers. 
Yates & Thom, for Lancashire boilers and superheaters, at £1,591 ; 
Mesars. Dick, Kerr & Co., Ltd., for steam engines and dynamos, at 
£5,916. 


.  Smethwick,—The T.C. has accepted the tender of 
Messrs. Meldrum Bros. for the supply of a refuse destructor at 
£9,000. 


southwark.—12 tenders were received this week by the 
Electric Lighting Committee of the Borough Council for the 
tupply of meters. fuses, sealing troughs and boards. The tender of 
the Reason Manufacturing Co. for 1 5, 3, 5, and 10 ampere- meters, 
fuses, sealing troughs, and boards was accepted at schedule prices, 
as was also that of the Electrical Co, Ltd., for 15, 20, and 50 
amperemeters. 


Tempsford Hall, Bedford.—The following tenders were 


sent in for (a) electric lighting, power plant, and wiring; (bò) pump- 


ing plant for fire and domestic services, for Lieut.-Col. W. Dugald 
Stuart, of Tempsford Hall, Tempsford, Bedfordshire, to the specifi- 
cation of Mr. Morgan Williams:— 


(* 
V. G. Middleton & Co. 


41.795 5 

Belshaw & Co. i 1,705 15 
A. V. Gifkins & Co. 2 fs x 1,548 0 
РА T nta (alternative) «s Vs 1.54t 0 
H. M. Leaf us m ЧА as .. (accepted) 1,505 6 
Consulting engincer's estimate hr 9 ws 1,610 O0 


(b) Fire service. Domestic service. 


R. Warner& Co. .. s ae те £849 £258 
A. V. Gifkius & Co... n va E 904 270 
H. M. Leaf А .. (accepted) BAS 221 


Totnes and Devonport.—For an installation of the 
equivalent of 120 8-c.P. lamps and bells at Dundridge House,” for 
Sir Robert Hervey, the tender of Messrs. Lord & Shand, Ltd., of 
Plymouth, has been accepted. For an installation of the equivalent 
of 195 8-c.P. lamps at Admiralty House," the Dockyard, for Н.М. 
Admiralty, the tender of the same firm has also been accepted. 


FORTHCOMING EVENTS. 


Saturday, May 30th.— At 3 p.m. Royal Institution. Prof. S. Р. 
Thompson on “The ‘De Magnete’ and its Author.” 
(I.—1he Book.) 


Thursday, June 4th.— At 5 p.m. Royal Institution. Prof. J. A. 
Fleming on “ Electric Resonance and Wireless Tele- 
graphy.” (Lecture II.) 


At 8.30 p.m. Röntgen Society, at 20, Hanover Square, W. 
Exuibition by Mr. C. A. Clark of his new Dental 
X-Ray Tube; paper on “ The Electric Field surround- 
ing the X-Ray Tube,” by Rev. P. Mulholland, M.A. 


Friday, June 5th.—At 5 p.m. Physical Society. Special meeting 
at University College. Prof. Rutherford, of Montreal, 
will read a paper on “ Rad io-Active Processes.” А 
discussion. will follow, in which it is hoped that 
several prominent physicists will participate. 


Saturday, June 6th.—At 3 p.m. Royal Institution. Prof. S. Р. 
Thompson on ' The ' De Magnete' and its Author." 
(II.— The Man.) 


At 10 алш. I. E. E. (Students'. Section). Visit to the works 
s of Messrs. Elliott bros. 


- + 


NOTES. 


* 

The July Tramways Conference at Glasgow.— 
The Executive Committee of the Municipal Tramways Association of 
Great Britain has considered the arrangements for the anuual 
conference which is to be held at Glasgow on July 8th, 9th and 
10th, and the programme will be roughly as follows:— 


Wednesday, July 8th. 


10 a.m.—Meeting of Executive Committee. 

10.30 a.m.— Reception by the Corporation of Glasgow. 
11 &.m.— Conference. 

1 p.m.— Luncheon. 

2 to 5 p.m.—Conference resumed. , 
7 p.m.—Dinner to be given by the Glasgow Corporation. 


Thursday, July 9th. 
9.45 &.m.—Meeting of Executive Committee. 4 
10 &.m.— Business meeting of Association. 
11 a.m.—Conference. 
1 p. m.— Luncheon. 
Visit to Pinkstown power station, car works, &c., during the 
afcernoon. 
6.30 p.m,—Association dinner. 


Friday July 10th. 


Excursion to, say, Campbeltown, per the turbine steamer Queen 
Alexandra. 


Reports on the following and other matters will be submitted for 
discussion, viz.:—(1) Standard form of accounts; (2) Rates of pay, 
hours of labour, &c., of tramway employés; (3) Permanent way 
construction. 

It has been arranged to invite the following to' attend the con- 
ference :—The Lord Provost, magistrates and Tramways Committee, 
Glasgow; representatives from the American Street Railway Asso- 
ciation; representatives from the American Street Railway 
Accountants’ Association; representatives from the Union Inter- 
nationale de Tramways. Mr. Duffy, the auditor of the Chicago City 
Railway Co., has already been appointed by the Street Railway 
Accountants’ Association, of America, as their representative. Mr. 
J. M. McElroy, of 55, Piccadilly, Manchester, ів the secretary and 
treasurer of the Association. 


Education in Engineering Science.—At a meeting of 
the North-East Coast Institution of Engineers and Shipbailders, in 
Newcastle-on-Tyne, on 23rd inst., a committee was appointed to 
consider questions which might arisa in regard to the education in 
technical science and general training of youtis entering, or 
preparing to enter, engineering and shipbuilding works. The 
president, Mr. John Tweedy, of Mesers. Wigham, Richardson and 
Co, shipbuilders, Walker, said that in America qualified youths 
were allowed to enter works without premium, but on the contrary, 
were paid higher wages because of their qualificatione. This gave 
equal opportunities to sons of rich men and poor men, aud he 
suggested that a similar course should be pursued in this country. 
His firm had determined to make a start. They proposed to admit 
as pupils without premium, youths who had passed three or four 
years of an engineering day course at an authorised technical 
science college, and obtained either an approved certificate or a pass 
degree in engineering or naval architectare. Those who held no 
approved college degree, but had passed through an ordinary 
preparatory school, might be admitted as pupils on production of 
certificates showing they had passed the matricalation examination 
required for engineering science at an approved science college or 
university. Ordinary apprentices would be encouraged to reach 
the rank of pupils. Mr. Tweedy’s scheme was favourably criticised, 
and it was stated that several employers proposed to follow the 
example.—The Times. 


The Fire Congress.—The arrangements for the Inter- 
national Fire Prevention Congress, convened by the British Fire 
Prevention Committee, which will be opened by the Lord Mayor 
on July 7th, include the presentation of a number of papers by 
foreign authorities conversant with special sections of the subject. 
Applications regarding the programme should be addressed to the 
hon. general secretary, Mr. Ellis Marsland, 1, Waterloo Place, S. W. 


A Monster Motor-Car.—The Vehicle Equipment Co., 
of Hartford, Conn., U.S.A., has just completed what is claimed to 
be the largest electrical motor-car in the world. It is a huge 
char-à-banc, having eight, rows of seats sufficient to accommodate 
40 persons, including the driver. Jt has been built for the American 
Sight Seeing Co., of New York, which hitherto has employed six- 
horse coaches to convey tourists round New York. The vehicle is 
driven by means of electrical motors, geared to the rear wheels. 
Current is furnished by a battery of 44 Exide accumulators of the 
same size as is used on the company’s 5-tou electrical wagons. The 
controller is adapted to give four speeds forward and reverse, the 
top speed being 8 miles an hour, at which it is estimated the car 
will be able to cover a distance of 30 miles on one charge. The 
char-à-banc is 22 ft. long x 7 ft. in width, and its weight complete 
is about 34 tone. 


Ferro-Silicon.—A meeting has just been held in Vienna 
of representatives o :14 concerns producing ferro-silicon by electro- 
chemical processes, these including the Bosnian Electrical Co., and 
the Compagnie Générale d'Electro-chimie, of Paris, as a result of 
which it has been decided to establish a joint office in Paris, 
through which the output of the various coucerns shall be sold. 
Efforts are also to be made to induce other ferro-silicon producers 
to join the ring. 


— 


Vol. 52. No. 1,831, May 29, 1903.] 


THE ELECTRICAL REVIEW. 


981 


Manchester and District Association of Electric 
Lighting and Power Contractors.—The first annual meeting of 
this association was held on Thursday, May 14th, when the following 
officers were elected for 1903-4 :— 

President.—J. McDermott (Lancashire Engineering Works, 
Al kton-under-Lyne). 

V ice- President. —W. A. Shaw (W. A. Shaw & Co., Stockport). 

Secretary. Е. T. Steintbal (G. A. Steinthal, Manchester). 

Committee, —J. Dugdill (E. J. Dugdill, Failewortb) ; G. Н. Shaw 
(G. H. Shaw & Son, Blackburn); J. Vose (Pullin & Shore, Ltd, 
Bolton); J. Hill (Sharples & Co, Manchester); J. Evans (E. M. 
Evans, Manchester); H. Couleon-Crawford (Geo. Hill & Co., Man- 
chester). 

The report, which was adopted, stated that, following the January 
meeting of the northern section, the Manchester contractors present 
asked the local firms to join them in forming an association, 
and after one or two informal meetings seven firms sent 
representatives to a meeting at the Lower Mosley Street Schools, 
where these members formed themselves into an execative com- 
mittee. During the year the membership has increased to 18 firms. 
The association at once affiliated itself with the northern section of 
the National Electrical Contractors’ Association, and has sent 
representatives to the various meetings of the northern section and 
the central board. A code of rules was formulated and printed for 
issue among the members. An association device was brought out 
and adopted by the whole of the N.E.C.A., and the committee 
hopes it will meet with general use by the members. A system of 
registration of workmen has been devised by this association. and 
after discussion has been adopted by the northern section, and is 
now in use. A slightly different system has been adopted in 
London; and, aftera year's trial of the two systems, it is hoped 
that a uniform method may be worked out for the whole of the 
N. E. C. A. An interview was arranged with the Manchester Cor- 
poration engineer concerning certain points in connection with the 
wiring regulations, and the committee have pleasure in reporting 
that the deputation was very courteously received, and that Mr. 
Metzger expressed his willingness to work in harmony with the 
association; and, after some little discussion, the matters raised by 
the deputation were agreed to by him, and they will be embodied 
in the next issue of the rules. The question of registration of 
electrical contractors has been discussed and forwarded to the 
central board. The committee is of opinion that this is of great 
importance, and would draw attention to a resolution passed in 
January last:—'' That the members be asked to collect information 
as to cages where badly-executed work or faulty design has caused 
serious damage or loss, showing the advisability of having only 
skilled engineers to carry out contracts, and pointing out any 
instances supporting the contention that there should be some 
recognised body of contractors from whom sound work could be 
obtained. Several minor complaints have been dealt with, and, in 
one case, а member has benefited materially by the action of the 
association. The committee would be glad if any such matters 
could be brought to their notice, with full details, as soon as they 
occur, as immediate action is essential to success. The question of 
hours of work and overtime out-of-town rates have been discussed, 
and certain proposals accepted by the association. These matters 
have been referred to the northern section for fuller discussion at 
the next meeting on July 4th. ' 


A New Accumulator Company.—The Accumulatoren- 
Werke, of Witten, has formed in Manchester the Accumulator 
Manufacturing Co. (Schulz Patents), which company has the sole 
right to manufacture stationary and portable accumulators under 
the Schulz patents in this country. The selling agents are Mesars. 
Baker, Bauer & Co., of 3, Garden Street, Manchester. 


The Electric Railways Bill.—On Wednesday the 
House of Commons passed a formal resolution to authorise the pay- 
ment of the remuneration of any persons appointed by the Board 
of Trade to facilitate the introduction and use of electrical power on 
railways. The object of the resolution was to enable the House to 
discuss in committee clause 5 of tae above Bill, which has already 
been read a second time. , 


Auction Sales,—In our advertisement pages to-day 


particulars are given of two auction sales, which are to be conducted 
by Mesare. Faller, Horsey, Sons & Cassell on June 23rd, of electro- 
chemical worke, plant and machinery at St. Helens, Lancs. 


The Mersey Railway Fatality.—At the inquest held 


at Birkenhead on 19th inst, the coroner explained that the man 


whose death we mentioned last week, had his skull fractured, but 


there was no sign of any electric shock, as had been rumoured. Mr. 
Joshua Shaw, resident electrical engineer for the railway, explained 
the electrical working of the railway, and stated that it was not 
possible for anyone to receive a shock through coming in contact 
with the centre or negative rail, while a shock from the positive 
rail would not have been dangerous, although it would have been 
unpleasant. Where this accident occurred deceased could not have 
received any electric shock. "The medical evidence also showed that 
there were no signs of electric shock. The jury returned a verdict 
of “ Accidental death.” 


Glow Lamp Tests.—We understand that at the West- 
minster Electrical Testing Laboratories a “ Co-operative lamp test ” 
is being carried out on 40 lamps by 10 makers. The candle-power and 
efficiency are measured at the start and after 100, 500, and 1,000 
hours. The :eport will be supplied only to subscribers of 24 guineas, 
and will not be published. Further particulars can be obtained 


from the chief electrician, Mr. L. W. Wild, at the laboratories in 
York Street, Westminster, , 


. energy thereto for the purpose of testing." 


London County Council.—At the meeting on Tuesday 
it was decided to sanction the borrowing by tbe Islington Borough 
Council of £5,447 for electric lighting, and to advance £21,000 to 
the Hampstead Council for similar purposes. C 

Proposed Trolley Lines.—The Highways Committee reminded the 
Council of the authority given in 1901 to give notice to the North 
Metropolitan Tramways Co., of the intention of the Council to put 
into force the provisions of the lease relating to the introduction of 
electric traction. Having fully conaidered the requirements and 
local conditions of the districts affected, and the difficulties which 
present themselves on certain of the routes to the adoption of an 
underground conduit system, the Committee had now prepared a 
scheme based upon the use both of that method and theoverhead- 
trolley 8ystem on the existing tramways on the north of the Thames, 
and on certain new lines which have already been authorised. The 
length of conduit line proposed was about 26 miles, and included all 
the tramway routes in the more central districts, while that of the 
projected overhead-trolley system was about 28 miles. As the 
consent of the road authorities concerned was needed to allow of 
the introduction of the overhead system, the Committee proposed 
to seek such permission before taking further steps for the pre- 
paration of specifications and estimates in respect of the con- 
templated trolley lines. The company's lease contains a provision 
giving the County Council the option of reconstructing the tram- 
ways, or of requiring the company to do so. It was, however, 
thought advisable in view of the Council's ownership of the lines, 
and the comparatively short period which the lease has to run, that 
the Council itself should carry out the work. The Committee 
submitted a list of the lines proposed to be converted to the one 
or the other system, and asked for authority to prepare the plans 
for the works and to seek the consent of the Borough Councils con- 
cerned by the proposed trolley lines. 

Testing Stations.—The report of the Highways Committee 
further pointed out that Section 27 of the Kensington and 
Knightsbridge Electric Lighting Order, 1899, provides that the 
undertakers shall. . . at sach places within a reasonable distance 
from a distributing main, establish at their own cost, and keep in 
proper condition, such reasonable number of testing stations as the 
County Council shall deem sufficient for testing the supply of 
energy by the undertakers through such main, and shall place 
thereat proper and suitable instruments of a pattern to be approved 
by the Board of Trade, and shall connect such stations by means of 
proper and sufficient electric lines with such mains and supply 
Under Section 38 and 
other following sections, the undertakers are required to keep upon 
their premises suitable and proper instruments of such pattern and 
construction as may be from time to time approved or prescribed by 
the Board of Trade, to keep such instruments in efficient working 
order, and also to give facilities of access to inspecters appointed by 
the County Council, for the purpose of testing; and the inspectors’ 
remuneration and expenses are to be paid by the undertakers. The 
Highways Committee obierved that similar provisions were con- 
tained in other orders, but the Council had not yet been in a 
position to call upon any of the undertakers to fulfil their obliga- 
tions as regards the establishment of testing stations, as no instru- 
ments had been approved by the Board of Trade as being suitable. 
As, however, the Board had recently intimated its intention of 


. approving testing instruments which are to be obtaiaed in the 


market, the Committee thought that the time had arrived for the 
Council to take the necessary action in regard to the matter. They 
therefore proposed that a beginning should be made with the 
Kensington and Knightsbridge Co, which, the Committee were 
informed, was prepared to make arrangements for the establishment 
of testing stations when required to do 80. 


‘Personal.—Owing to the decease of Mr. George 
Anderson a vacancy occurred last month in the representation of the 
Candlewick Ward in the Court of Common Council. Four candi- 
dates were nominated for the position, and Mr. Ernest H. Lamb, 
of 37, King William Street, E.C., the managing director of the New 
System Private Telephone Co., headed the poll when the result was 
declared on the 15th inst. The new Councillor is also a director 
of the Yorkshire Private Telephone Co., Ltd. 

Mr. H. Bell, Cardiff district manager for the National Telephone 
Co., has been promoted to a position in London. 


Royal Society.—AÀ mong the papers down for reading 
yesterday afternoon were the following :— 

" Surla Diffraction des Ondes Electrique: à propose d'un Article 
de Macdonald," by Prof. H. Poincaré, For Mem. R.. 

"An Analysis of the Results from the Kew Magnetographs on 
Quit Days during the Eleven Years 1890 to 1900, with a Dis- 
cussion of Certain Phenomena in the Ab.olute Observations," by 
Dr. C. Chree, F. R. S. 


The Faraday Society. — We have received а copy of the 
rules that have been drawn up by the council of the newly-formed 
society of electro-chemists, to be recommended for acceptance by the 
general body of members. The name adopted ів“ The Faraday Society,” 
and its objects are to promote the study of electro-chemistry, electro- 
metallurgy, chemical physics, metallography, and kindred subjects. In 
order that the work of the society should proceed without delay, it 
has been decided to begin a half-session on July 1st, and with that 
object in view the first ordinary meeting will be held on Juue 30th. 
The subjects of the papers to be read on the occasion will be duly 
announced. All further particulara can be obtained on application 
to Mr. F. В. Spiers, the hon. sec., 82, Victoria Street, S. W. 


Automobile Track,—4An automobile track, to give а 
circuit of seven miles, is to be constructed at Purley for the Auto- 
mobile Club, for trials and race meetings, 
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The“ Technolexicon.”—Dr. Hubert Jansen, the editor- 
in-chief of the Technolexicon of the Society of German Engineers, 
sende us а report showing how far the work has proceeded It 
appears that there are Low 341 societies, (42 in English, 272 in 
German, and 27 in French speaking countries) co-operating in the 
work, either by tre systematical collection of technical expressions 
of tbe specialities represented by them or in any other ways, 
especially by the acquisition of collaborators and by placing 
technical publications ia more than one language at the dispoeal of 
the Verein,“ as catalcgues of firms, inventories, price lists of 
machines, bandbooks, &c. Through these societies the Techno- 
lexicon " bas found helpers in Great Britain, Germany, France, the 
United States, Austria, South Africa, India, Australia, Belgium, 
Canada, &c. Assistance bas so far been promised—and partly 
already rendered —by 2,185 industrial establishments and individual 
collaborators. For convenience's sake the Society of German 
Engineers has provided handy note books (each with three indices 
A—Z) for collaborators to write their collections therein. 
These books will be called in by the editor-in-chief in the course 
of 1904. 207 filed note-books have already been forwarded 
voluntarily to the office. As the contributions will not be called 
in before 1904, all who wish to help in the compilation of the 
"Technolexicun " have still time and opportunity to asc ist in the 
preparation of their specialities. Contributions from all tecbnical 
branches (including the handicrafts) will be welconed. Delayed 
contributions, if they arrive before the end of 1906, can still be 
nade use of. Letters should be addressed, '" Techuulexicon,” Dr. 
Hubert Jansen, Berlin (N. W. 7), Dorotheenstr. 49. 


Municipal Loans.— The Industrial Freedom League 
bas sent an in fluentially-signed memorial on tbe subj et of muni- 
cipal loans to the Governor and company of the Bauk of England. 
1а reply thereto the Governor stated that the Court of Directors 
was “fully alive to the importance of the matter." The memorial 
reads as follows :— 

We, the undersigned, desire to draw the attention of the 
Governors of the Ba: k of England to the policy of commercial 
adventure upon which many local authorities are now embarking, 
and which, if continued, will greatly increase the amount, and 
seriously affect tbe character of municipal stocks. 

“ Tradivg enterprises of various kinds are now being undertaken 
by municipalities, many of them embracing inventions of no doubt 


a highly interesting and useful character, but which are continually ` 


being improved, and are, therefore, uneuited for the investment of 
municipal funds, especially having regard to tbe fact that the 
municipal stocks of the larger cities are anthorised trustee invest- 
ments. | 

“The most recent returns show that the debt of local authorities 
of England and Wales amcunts to £: 00,000,000, while the capital 
amount of their strictly tradiug concerns (exclusive of water) has 
doubled itself in the last two years. 

„% Your memorialists feel that there are other strong reasons that 
might be urged, as, for instance, (be check to private enterprise. 
Again, the fact that such enterprises require the closest attention, if 
heavy loss i8 to be, avoided, must prevent municipalities from being 
able to give sufficient time and thought to the important duties 
which fall within the scope of their proper functions. 
memorialists do not, however, urge these or otber reasons on the 
present occasion, as, though important, they are not of a financial 
character. : 

" Your memorialists respectfully submit that proposala of the 
municipalities for further loaus for trading purposes or of munici- 
pelities which bave charged their rates to а у serious extent for 
such somewhat speculative purposes, should be aiscouraged, and that 
all loans to municipalities should be kept within prudent limits.” 


Wolverhampton Tramways; An American View.— 
The last issue of the Street Ruilway Journal contains the following 
comments upon the surface contact tramway situation at Wolver- 
hampton : — “ Alt.gether, the report does not sound very 
encouraging, and it fully bears out the American practice of 
keeping clear of such systems and going to conduit roads wherever 
the overbead trolley wire is barred out. А well-iustalied overhead 
trolley system, with feeders and all cables for other classes of 
electric service underground, probably represeuts the cheapest and 
most reliable phase of electric railway service. Of course, a certain 
amount of danger i! heres in the overbead wire at 500 volt» or more, 
but it bas been conclusively shown by experience that nearly all the 
practical danger comes from the breaking of otber wires than the 
trolley wire. The records of the surfare contact roads in Paris 
have been distinctly unfavourable, as shocks from studs left alive 
after the cars bave passed have been extremely common, and have 
killed a number of horses. Those in Wolverhampton are said to 
have been ‘harmless,’ but we very much doubt whether the 
American public would enjoy the greater chance of these ‘ harmless 
shocks,’ which Mr. Shawtield attributes to the surface contact 
system. The results in cities where there ів no great street 
traffic, as Tours and Monte Carlo, have been much more satisfactory 
than where there is a large street and car traffic. as in Paris. For 
this reason there was sume bope trat tbe W«lverbanipten system 
would be somewhat more successful than 17. bas proved to be. It 
ів а pretty vood rul» to follow to keep conductors out of reach of 
man and beast, even when charged at only a low voltage." 


The Junior Engineers.—The summer excursion of the 
Junior Iustitution of Eugineers ів to be held at Sue ffield thie year 
from Auguat lóth to 22nd. Amongst the works to be visited are 
Messrs. Hadfield’s Hecla steel foundries, 


Your ` 


The Electrical Volunteers.—On Monday evening last 
at the Headquarters, Regency Street, Westminster. the distribution 
of the South African War medals to the Electrical Engineers R. E. 
(Volunteers) took place. The presentation was made by Major- 
General W. T. Shone, C.B., D.S.O. Ea 


Appointments Vacant. — Ар accountant clerk is required 
for the Reading Corporation tramways department (£100); the 
Preston Union wants a working mechanical electrical engineer; а 
shift engineer is required for the Paisley electricity works. See 
„Official Notices to-day. 


THE CENTRAL STATION ENGINEER. 


Тнк second annual swoker“ in connection with the Manchester 
Corporation Electricity Department was held in the large ball at 
the Albion H.tel on Friday, May 15. The chief engineer, Mr. 
Mxrzenk, presided over an enthusiastic gathering of about 350, 
which included several representatives of the contractora, in 
addition to the members, and a large number of employés of every 
branch of the department. A long musical programme had been 
arranged, which was higulv successful. 

The second annual staff dinner waa held at the Grand Hotel on 
Wednesday, May 20th. Mr. Мет7акн, the chief engineer, again 
presided, over a gathering of about 40. Amongst the visitors 
present were Mr. J. M. McErnoy, the general manager of the 
tramways department, and Mr. Gunton, representative of Dr. 
Kennedy. After the toast of Тһе King,” Councillor Bowes, one 
of the oldest members of the Committee, proposed Tbe Staff ia 
a humorous speech. In the course of his reply, Mr. METZGER gave 
some interesting figures relative to the size and output of the 
department. Already the lsrgest municipal undertaking, it was 
second only to the City of London Co in maximum demand last 
winter, and this year intends to head the list. Mr. Metzger also, to 
some extent, forecasted the future of the department financially 
and otherwise, and his remarks on this point would, no doubt, be 
gratifving to the members of the Committee present. Mr PEARCE, 
the deputy chief engineer, in a well chosen speech, proposed Тое 
Visitors,“ to which Mr. МсЕгвоү responded. The latter compli- 
mented the Manchester Corporation Electricity Department on the 
splendid work done for the tramwav8 department, and in connec- 
tion with this, the name of Mr. Gunton was rece'ved with well 
merited applause. The last toast, that of ‘ The Chairman,” was 
briefly proposed by Councillor ALLISON, and rendered with musical 
honours, after which Mr. METZGER replied. The dinner was also 
made the occasion on which to make a presentation to Mr. KEMP, 
the resident engineer at Stuart Street station, who is leaving tbe 
department to take up an important position on Dr. Kennedy's 
staff A highly enjoyable evening was spent, and а capital 
musical programme hud been arranged to which nearly every mem- 
ber of the staff contributed, from the chief engine: т downwards. 
Mr. Pearce efficiently presided at the piano, and the evening 
closed with “ Auld Lang Syne.” 


Mr Н. Н. Вглккү, of the Corporation Electricity Works, 
Lancaster, has this week been appointed resident electrical engineer 
at the East Sussex County Asylum, Hellingley. 


Barrow T.C on Monday decided to increase the salary of the 
resident electrical engineer from £300 to £400 per annum. 


On Saturday last, the 23rd inst., the staff of the Corporation of 
Croydon had a 20-mile walk, in which 28 took part. This was won 
by a member of the electricity work.’ staff, Мг. H. D. MORRANT, 
who did the course in 3 hrs. 36 mins., which, considering the short 
time for training (about a fortnight), and tbe difficulty of the 
course, was very good indeed. "Thecomp-titors were started by the 
Mayor of Croydon, and Mr. J. Овлү Scort, the borough electrical 
engi' eer, and several of the heaas of departmenta, acted as judges. 


Mr. J. P. Kemp, resident engineer at the Manchester Corporation 
Electricity Works (Stua-t Street), bas left Mauchester to take up 
an appointment uuder Dr. Kenuedy, in whose intersts he is at 
present watching the Mersey Tunnel sct eme. Mr. A. E. МсК IN z In 
has been appointed resident engineer in Mr. Kemp’s stead. 


NEW COMPANY REGISTERED. 


Mono-Rail Construction Co., Ltd. (77.484).—This compan 
Was reyistered on May 23га, with a саг іта! of 400,0 0 in £10 shares (3,0 0A 
ordinary, 100 “B” огоі. агу, and 2,000 preference), to undertake the iss of 
the capital of any company what-oever, and in particular that of the Man- 
chester and Liverpool r.lectric Express Rauway Co, to enter into an agreement 
dated April 26h, 1903, betwe: n tue XI nchester aud Liver, oof Elec ric Railway 
Вупа cate, Ltd., of the one part, and D. Минат (for ths company) ot the 
otber part, to undertake or aid suy enterprise aud carry out any tra saction or 
opera ions which шау be lawiul.y carried ou by capitalists, to carry on a general 
financial business іп avy part of the world, to form and carry on or take pert in 
syndicates in connection with the business of this or any other company or in 
connection with any shares, stocks, debentures, securities, properties, schemes 
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or undertakings, to lend money on апу security, to promote companies in Great 
Britain or elsewhere, to obtain contracts for and carry out the construction, 
equipment, maintenance and working of licht, electrical and other railways, or 
tramways and motors therefor, to apply for Parliamentary, county, municioel 
and other powers, whether British, Colonial or foreign, to acquire any existing 
railways or tramwayp, tn manufacture and deal in vehicles. whether propelled 
or drawn by mechanical or animal power, to generate and supply electricity for 
light, heat, motive power or other purposes, to carry on business as india-rubber 
and tire manufacturers, &c. The signatories are: 


Shares. 

Helbert, Wagg & Russell, South Sea House, Threadneedle Been E.C., 
stockbrokers - Ё sx 1, 

C. Lichtenetadt, R8, Throgmorton Street, E.C., stockbroker . $5 .. 1,000 
І,. Neumann, 11. Grosvenor Square, W., stockbroker de s P . 650 
A. Friedlander, 11, Throgmorton Avenue, E.C., m ja ... 560 
D. Carke, 81, Threadneedle Street, E.C., atnok broker x ee 100 
Е. Н. Вуая, il, Cambridge Gate, Regent's Park, N.W., gentleman... s 50 
W.I. Higham, Warnford Court, E. C., stock and share dealer - .. 100 
A. I. Schill & Co., Warnford Court, E. C., stockbrokers.. ad V. .. 100 
Натат & Co., Atock Exchange, E. O., stockb okers .. ee .. 100 
H. 8. Middleton, Stock Exchange, E. C., stock and share dealer e» ix 
C. He: ry, 12, Leadenhall Street. E C., gentleman zu oe T No 
J. G. Verger & Co.. 5, Coptball Court, E C., stockbrokers ee ‘we oe 


50 
50 
50 
J. Pollock, Stock Exchange, E.C., atockbreker .. T 50 
Ansell. Mankiewig & Tall sman, Warnford Court. E. C., atockbrokers . 200 
Horn & Pitman, 14, Austin Friars, E.C , stockbrokers .. $5 vs T 25 
A Tedeschi, 22, Austin Friars, E.C., stockbroker T ee Mél. ten 50 
A. Haes, 1, Drapers’ Gardens, E. C., gentleman .. Rt ri tee iu vd 50 
Williams de Bro & Co., 6. Tokenhouse Yard, E. C., stockbrokers .. a RO 
Bourke, Cuthbert & Co., 6, Throemorton Street, E. с. stockbrokers ais 50 
T. L. M. Llewellyn, 24, Austin Fries ra. E C., gentleman a - E t0 
Kennedy & Robinaon, Bartholomew House, „E. C., stock dealers T 50 
W. M. Chinnery, Bartholomew House, E C., stock dealer T 5 - ү 


J.J Jonas, 51—2, Fenchurch Street, E.C., "merchant. . es 

K. Crewdon, 7. Norfo k Street, Manchester, chartered accountant. . ‘ . 100 
H. L. Russell, South Sea House, Threadneedle Street, EC. . - ee 125 
Minet, Pering. Smith & Co,, 7, 8t. Helena Place, E. C., solicitors 5 25 


Crews, Lichtenstadt & Co., 83, Throgmorton Avenue, E.C., stockbrokers 125 
Helbert, Wagg & Co., South Sea House, E.C., stockbrokers ;. T. SQ 80 


No initial public issue. The number of directors is not to be lets than two 
nor more than three; the first are M. Drummond and A. E. Crews ; qualifica- 
tion, 10 preference shares; remuneration, £300 per annum, divisible. 


ELECTRICITY SUPPLY ACCOUNTS. 


As we might safely have predicted, the 

Middlesbrough returns of the Middlesbrough Electrical De- 

Municipal partment for the year just ended, are of a 
Electric Supply. satisfactory character. 

The department started to supply consumers 
in December, 1900, and the second complete year's work shows 
an increased output of 57 per cent, together with a satisfactory 
decrease in works costs. 

The reduction in price, during the past year, although resulting 
in an average price per unit, below that of the majority of towns of 
similar output, is certainly justified in a thriving industrial centre 
like Middlesbrough in which the power load, as yet undeveloped, 
should be considerable. Mr. H. B. Taylor is the chief engineer. 


GENERAL STATEMENT. 


For year ending March 81st— 1902. 1908. Inc. 
Total capital expended ... .. £54,152 £68,640 £14,488 
Number of units sold Ves .. 284,332 446,386 162,054 
Equivalent number of 8-c.P. lamps : 

connected ... T ove - 48,047 33,335 14,688 
Maximum load in kilowatts is 445 595 150 

Revenue Gross revenue wae £4,761 £6,712 £1,951 
Assount. » expenditure ... £2,660 £3,410 £750 
„ profit .. £2,101 £3,303 £1,201 

Average price per unit sold 887 3 95d. 9:53d. — 42d. 


The small iacrease in maximum load is attributed to the fact 
that 6,000 lights have been connected since December last. The 
total H.P. of motors connected amounts to 122. 

The prices charged are: for private lighting, 6d. and 2d.; and 
for power, 2d. and 1d.; discounts of 5 per cent. being allowed for 
payments within оре month. 


REVENUE STATEMENT. 
1902. 1903, 
Gross. Per anit. Groes. Per unit, Ino. 


Bale of energy .. £4,668 3:954. £6,553 3:534, —'42d. 
Meter rente, &c. ve 93 074. 159 ‘08d. 014. 
Gross revenue... £4,761 4°02d. £6,712 361d. — 41d. 
WoRKING EXPENSES. 
For year ending March 81st— 1902, 1908. 
Gross. Per unit. Gross. Per unit. Ino. 
Coal and oartage .. £718 60d. £1,141 6128. +014. 
Oil, waste, water and engine. room 
stores. j oe ә .. 249 :21d. 174 Od. — 12d. 
Wages of workmen `. 486 414. 649 85d. — 06d. 
Repairs and maintenance of engines, 
boilers, mains, &c. oe 165 14d. 298 16d. +°02d. 
Works costs m .. £1,018 1:864. £2,257 1:214. —164. 
Rents, rates and taxes E 417 *8sd. 657 "80d. — 08d. 
Salaries of el-ctrical engineer, 
assi-tants and c erioals atf .. 444 *88d. 492 ова. —124. 


printing, sta ionery, law, in- 


surance and sundries. 


Management expenses including 
| 156 *13d. 104 06d. — 07d. 


Total costs . e» £2,660 2254. 43, 410 1:88d. — 4924. 


Pnorrr Sr. TEMENT. 


1909. 1904. 
Interest and sinking fund ... e. 42.703 £3,729 
Balance wae ЕР “© . —662 -- 463 
. Gross profit ..  ..  .. £2101 23, 266 


With a gross profit of £3,266, the department had to meet 
financial charges of £3,729, resulting in a deficiency of £463 on the 
year’s working. It is, however, only fair to mention that had no 
reduction in price been made, the profit on the year's working 
would have more than sufficed to meet the financial charges. 


ELECTRIC TRAMWAY ACCOUNTS. 


Ws give herewith a comparison of the 


 Huddersfleld returns of the Huddersfield tramway under- 
Corporation taking for the pas; two years’ working. 
Tramways. The accounts for the steam section are 


identical with those of the previous year, but 
in the electrical section there has been a large increase in the 
number of passengers carried, with a small decrease in receipte per 
car-mile, but accompanied, unfortunately, by an abnormal increase 
in working expenses, with a resulting deficiency for the year of 
£11,568. 

The decreased receipts per car-mile are probably the outcome of 
extended mileage, and are barely 1d. per car-mile less than the 
average of a dozen of the largest municipal tramways, so that no 
great improvement in that direction can be looked for. Working 
expenses have moved upwards largely through a compensation 
item, due to the Almondbury accident; last year's figure, 5 36d., 
having increased to 6 09d. per car-mile, the bill for compensation 
accounting for ‘64d. of this amount. The increased figure is, how- 
ever, still 1d. per car-mile less than the average dozen municipal 
tramways, and its proportion of the total cost is small compared 
with financial charges, which have contributed largely to the year's 
deficiency. Mr. H. W. Thomas is the engineer and manager. 


GENERAL PARTICULABS. 


| 


Returns for year ending March 8186. 1902. | 1903. 
Length of rou*e .. oe T ee 28:5 miles. 23:5 miles. 
» track = 85 miles. 88 miles. 
Average ‘number of cars in uso 1 — 60 
Electrical energy used .. Y - 2,068,690 units. 


| 
Capital expeuditure to date | 2884. 704 | £100,000 
‚ | Steam. El ctrioa! Steam. | El. ol. 
Car · miles rinn .. i 47,817 92494 4,817 1,274,112 
| 
| 


Passengers varried . |Estimated 7841,42 | 404.77 9,29, 442 


Traffle receiptss oe £2,555 £40,892 42,555 £54,077 
Working expenses ee £4,411 421,595 £ 411 4 4,3 0 
Gross profi, .. oe oe £144 £18,797 | | £144 420, 757 


—— — —ä—ñũ ie en 
] 


Income рег car - mile ae 


12:824. | 10-51d. , 12834. 10-184. 
| 


Working expenses per car- mile 12 120d. 66id. 14104. . 6˙28d. 
Interest, sinking fund and deprecia. 

tion per oai- mile й | 8514. | 5:36d. | 8S't7d. , боза, 
Total expenses ,, oe wee | 15614. | 10974. | 15:674. | 14814. 
Profis or loses „ T ee —2°85d. —46d. ;—1d4r8ód.  —2:19d. 

| 3 

Cost of electrical energy per oar · mile | *45d. | “45а. 
Average fare per passenger T 1.84. | 1-44. 

‚ Average fare charged per inile ae *8d. | 14. 
Revenue per mile of route " £1,531 ' £2,022 
Expenditure „ " T $a £1,618 | 44, 456 

ANALY3IS OF WORKING EXPENSES. 
For year ending March 81st — 1901. 
| Gross. Per unit. Gs | Bar unit. 
i 
Generation of electricity .. a | £1,781 . 45. £2,404 | 
Traffic expenses, inciuding wages, 
motormen,  oonductors, ой, | | | 
sand, ac. 10,818 2094. 14,145 266d. 
Printing, stationery, uniforms, : 
and compensations.. T si | 1,733 454. 5,818 110d. 
Balaries .. | 1,017 | * 20d. 1,379 | 20d. 
Kent, rates, taxes and insurance.. 1,453 87d. 1,0800 Sad. 
Re. airs and Maíntenanec— i | 
Roltiug-»tock Sons EL s | 8,509 | ‘Old. 5130 102d. 
Permanent way . “> .. j- 914 24d. 1,207 2 а. 
Electrical equipment ро us 634 17d. 721 *14d. 
Buildings  .. - as 276 Oid. 418 (8d 
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The gross profit on the year's working of the electrical section 
amounted to £20,757, as compared with £18,797 in the previous 
year. As interest and sinking fund absorbed £24,090 and a sum 
of £8,235 was contributed to the depreciation account, & deficiency 
of £11,568 was caused, which with the deficiency on the steam 
section amounts in the total to £12,136 for the year. 

Taking into account the somewhat uncertain life of tramways, 
the department is taking up a safe though trying position on the 
depreciation question. 


PRorIT STATEMENT. 


1902. | 


903. 
Steam. Electric, ' Steam. ы Electric. 
Interest and sinking fund. | £527 | £14,807 | £527 £24,090 
Depreciation .. ae 181 | 6,295 184 8,235 
Balance, profit or oss ix — 567 — 1, 805 — 667 — 11,568 
| £18,797 £144 | £20,787 


Gross profit as | £144 


TO — —— — ee 


CITY NOTES. 


Official Announcement re Companies. | 

Тнв following are to be struck off the register unless cause is shown 
to the contrary within three months :— 

British Volta Electric Glow Lamp Co. 

Collier-Marr Telephone and Electrical Manufacturing Co. 

Electric Arms and Ammunition Syndicate. 

General Traction Co. 

International Electric Storage. 

Lithanode Electric Storage Co. 

Merthyr Tramway Co. 

Monte-Video Tramways Co. 

Universal Electric Lighting Co. 

Western Telegraph Co. (1889), 

Woking Sanitary Electric Laundry Co. 


Castner-Kellner Alkali Co, 


Тнк annual meeting of this company was held at Cannon Street 
Hotel on 20th inst. 

Sir WILLIAM MarHEB, M. P., who presided, said that they were 
pleased to be ab:e to present a report of such a healthy character, 
considering the condition of the alkali trade during the last year. 
Though one of the company’s main products stood at an extremely 
low price during a great portion of the year, the total outcome of 
the business had been satisfactory. They now saw before them im- 
portant developments and improvements in regard to their process 
of manufacture, which pointed to important economies; во that 
even if bleaching powder remained at the present price they would 
goa long way to recover their profit on the article. They had con- 
tinually endeavoured to develop improvements in every direction, 
and had, therefore, considered it right to utilise the reserve depre- 
ciation fund as capital, in order to put down plant of a character in 
accordance with the scientific development of the times, thereby 
cheapening and improving the products of the company. He had 
every reason to believe that the expenditure of this reserve capital 
on the company’s works would enable them to realise in the near 
fature—certainly within two or three years—sometbing over 30 per 
cent. on the investment, while the result would point to a potsible 
increase in the company's income, tantamount to about 5 per cent, 
upon the whole of the subscribed ordinary capital. They, therefore, 
considered this policy one to be adopted in the interests of the 
shareholder?, as they desired to strengthen the business. The com- 
pany were not confined to the manufacture of caustic soda and 
bleach, but were sceking fresh fields. He, therefore, recommended 
that they should not pause in putting down increased plant or 
altering existing plant, во as to derive from their manufactures in 
future a satisfactory profit. They were continually trying experi- 
ments in the treatment of many substances which hitherto had not 
been treated elec'rolytically. 

Mr. Frank HARDCASTLE seconded the resolution, which was 
agreed to. 


Stock Exchange Notice. —The Committee has appointed 
a special settling day as under:— Thursday, June 4th, British 
Col»mbia Electric Railway Co., Ltd.— 6,000 d per cent. cumulative 
perpetual preference shares of £10 each, fully paid, Nos. 45,001 to 
51,000, and has ordered same to be quoted in the Official List. 


STOCKS AND SHARES. 


Wednesday Evening. 

Tan Whitsuntide holidays form a convenient peg upon which to 
hang excuses for the general slackness of business in the Stock 
Exchange; but the candid commentator upon the markets is com- 
pelled to wonder whether trade would be any better were there no 
recess. In nearly every department of the House the same tale of 
hope deferred makes sick the hearts of shareholders; and with the 
summer во close at hand, it is difficult to see how any real revival 
of activity can be anticipated for the present. Twelve months 
ago, when the country stood upon the edge of peace, markets went 
ahead in all directions, upon the hope that once the olive- 
branch had beaten down the upturned swords, there would come 
& great stirring of the stagnant waters of the Stock Excbange. But 
how illusory that anticipation has proved most investors have 
eause to know only too well. 

Money remains expensive, despite the lowered Bank Rate, but 
the few changes in our lists are fairly well divided over rise and 
fal. The most dramatic event of the week consists of a rise of 
some seven points in National Telephone Deferred stock, the other 
issues of the company remaining almost stationary. 

Early next month will see two interesting emissions in the elec- 
tricalsupply section. The Edmundson Co. will probably offer ita 
shareholders both new Ordinary and new Preference shares, and 
although details have still to be arranged, no doubt the prices of 
issue will be very acceptable to those who have the right to sub- 
scribe. The new Charing Cross City undertaking Preference shares, 
to which reference has already been made on a former occasion, will 
probably be out next week, and the preliminary prospectus is in 
course of circulation. While no market has yet been made in the 
new Metropolitan shares, it may be fairly near the mark to suppose 
tha’ the quotation will start at about р; to т; premium. 

Metropolitan Ordinary shares are 4 up, after going easier, the 
market being narrow and a small seller having appeared in the land. 
City of London Ordinary have declined a , although it is not 
thought that the accident in the City on Monday last will affect the 
company to any extent. Westminster Preference are also } easier, 
and so are South Londons, the erratic working of the new electric 
tramway service having an indirect influence on the price of the 
shares. Charing Cross Debenture stock has recovered a brace of 
points, but otherwise the gilt-edged list shows no variation. Steady 
buying of Urban Electric shares continues, and this week the price 
of the Ordinary has followed that of the Preference in advancing to 
a shade over par. 

Cromptons fell to 2} upon a selling order from the country, but 
this decline in the Industrial list is balanced by a 108. rise in 
India-Rubber shares, the price of which has hardened to 19}. 
British Westinghouse Preference slipped back to 6 sellcrs, but 
quickly recovered to 64; the Ordinary shares are about 7, and 
London United Ordinary are 213, Che Preference keeping at 119. 

National Telephone Deferred «stock, which stood at 75 a couple of 
months ago, is now 90, and the rumour runs tbat the company will 
declare a 6 per cent. dividend on Deferred and Preferred alike. The 
declaration can hardly be made until August, so the market must 
not be accused of backwardness in framing its estimates. On the 
Deferred stock 44 per cent. was paid during the last two half-years. 
Shortage of stock, no doubt, bas something to do with the rapid 
rise; but as there is about two millions sterling of this security 
afloat, it will be surprising if the jump does not attract sellers. The 
Preferred stock is a point to the good, and is either greatly ander- 
valued, or else the Deferred is too highly priced. Oriental Telephone 
shares are g off, and Cubas exhibit no alteration. 

Influential financiera are behind the Mono-Rail scheme for the 
north, particulars of which bave been appearing in the papers 
during the last few days, and we may supplement the iuformation 
of our contemporaries with the news that a much larger concern 
is being prepared to take over the present small syndicate, in 
which former the public will be invited to take a haud. Beyond 
this there is no item of special interest to record as regarde the 
electrical railway market. None of the purely electrical stocks 
have moved, but Districts drooped to under 40, and Metropolitan 
Consolidated at 90 is also lower. 

In the telegraph section the sensational drop. displayed by tbe 
American raiload market finds a faint retlection in & small Anglo 
"A" decline The Ordinary and Preferred stocks are motion- 
less, and none of the other United States stocks have been affected. 
Eastern Extensions keep dull, sbedding another 10s this week, and 
the cheerful tone of the Marquis of Tweeddule's speech at last week's 
Globe Telegraph meeting bas failed to inspire any better tendency 
into this section. Eastern Ordinary aud Submarine Cables are both 
the better. The leading financial weekly has an interesting article 
on the subject of the best telegraph companies, and following a 
recital of the various reserve funds that these undertakings have 
built up, the conclusion is drawn that, at all events, the financial 
position in most cases should help to reassure proprietors who are 
frightened by the Marconi bogey. Бу the way, the happily contra- 
dicted reports of Signor Marconi's indi-position bad no effect upen 
the price of the shares identified with his name. 
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EN SHARE LIST OF ELECTRICAL COMPANIES. К — ere 
| | TELEGRAPH AND TELEPHONE COMPANIES. Р 
Dividends for the last Quotations 
three years. May 20th. 
| 1900, | 1901. | 1903. 
67,100 African Direct Telegraph, 4 ls a e ..| 100 ae is 97 —101 
25,000 Amason Telegraph Шагы, Nos. 1 toj 95,000 POL oa 10 5% às 9)— wu 
119,700! Do. do. 5 % Det, ов. 1 to 1, 250 Rec. .. ..1] 100 - z% 70 — 80 
788,840 Anglo-American T Telegraph ee ee ee ee ee Stock 01s. 60/6 47 x 60 
8,106,580 Do. do. 8 Prei. ee ee ee ee Stock 6 6 % 6 hs 85 =. 91 
14860 [ON Ted аан E E ON S uai „ — s 
, e one, Ов, ee ee ое е е 
1,841,209 Do. eral 1 Sterling E Dei See а а 160 — 9 
з 0. ‘ " Btock Red. ee ee ee ee "t ad 
1600 | Cube Telegraph o; 2 year 4% го прю | am | 4%|6%| ат 
12,981 — 2s | ju Чё as. 45 5 4% 14% | 4X 941— 8j 
6,000 do. 10 & Cum. Pref. er ze is ae 8 s ai Re 7— 8 
90,000 44 % Debs. » 20 И ЕЕ S 98 —102 
9200 | Direct ү» отаи ot Cable ү ш |] 9e | Me | — 99 100 
es oa . Deb, within N 1 to 1 Red. і 5 $3 — 
4,000,000 | Eastern Telegraph, " 44% Reg. De 5 na: 200, Stock | 7% | 7% e 117 —122 
1,955,565 Do. SL X Pret. Stock eo ae ee 100 ee oe ee 82 — 85 
1,684,046 Do. 4% Mort. Deb. Stock Red. . | Stock " P v 104 —107 
Я 800,000 | Eastern Extension, Australasia, and China Telegraph ..  ..| 10 7% |7% | 7 € l1 — 13 
820,0001 96 Deb. Stock Stock is ou EE 105 —108 
B00,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 - e. I —102 
900,000! | Do, do. 4% Reg Reg. Mort, Debs. (Маагїйпа Bub,)'1 to 8000 | 25 В с} .. | 101 —104 % 
180,237 | Globe Telegraph and . E.g e» 10 5396 5196 ae 9 
180,042 Do. do. b Pret. hagen ee ee ee ee 10 . ee ee 11 — 123 
150,000 | Great Northern Wel о 10 15% |15 % | 19495 22 — 94 
66,8001 Halifax and Bermudas Cable, % in 144 Mort, Ben, within Nos. | )e 99 —103 
: to 1,900, Red. 100 ee ee 
17,000 | Indo-European Telegraph ©, i s 25 10% | 10 9*6 1096 86 — 10 
100,000! London Platino Вга Паз Tel ph, "6 % Debs... b ee ee ee 100 ee . ae 101 —104 
_ 1,988,888 | National repone, Ere p d E ds ine 2 z3 100 6 % 5 % 6 101 —108 
- 1,966,607 Do. do. ee ee ее ee оо 100 ee ee 43 81 — 88 
' 15,000 Do. . do. ре неч ist Prein. 10 6 6 6 18 — 14 
‘ 15,000 Do. do. 6 % Cum. 9nd Pref. x. NS 10 6 6 6 12 — 18 
i 250,000 Do. do. 5 & Non-cum. 8rd. Pref., 1 w 250,000 Ae 5 5 5 5 55— 5] 
} 2,000,0001 Do. do. 3 Deb. Stock Red. ME .. | Stook | 8$ 84 84 97 — 
t . 600,000 Do. do. Deb. Stock Red. ang ..| 100 4 4 4 102 —104 
} ' 171,504 | Oriental Telephone a Elec. Nos. 1 to 171,504, fully pad 1 8 6 6 í—. 1 
100,000! Pacific and European Tel., 4 % Guar. Debes 1 9 1 bo ee 100 ee oe ee 91 —100 
11,889 | Reuter's à s 8 5 96 5 96 s 61— "i 
8,808 Submarine Cables Trust е ee ee ee ee ee Cert. ee oe #0 102 —119 xd 
08.000 United | River Plate Telephone | : бы : : 56 |7% | 1% 61 
. o. Gum. „ Nos. 1 to 40 5 s 
179,947! Do. do. 1 Sim : о ою 1|вюек | .. |. do. [| 106 —108 
15,000 | West African Telegraph, Shares К 10 ME vs is 8— 4 
80,008 WM NU eraut нше cat aa OD B M. * T T 0— 4 
150,0001 Do. do. 49% Debs., 1101,500 guar. by Bras. Bub. Tel. 100 .. .. je 92 — 97 
907,990 · Мы Ta ; 1 to 907,680 e e | 10 [795 | THY - 11 — 13 
15,0001 5 @ Debs. ind series, 1906 ee ee oe 100 ee ee е • 101 —104 
400,000 Do. Deb. Stock Red. r ee ee ee 100 ee ee ee 96 — 99 
88,821 West India and Panama Telsgriph i Ў Е 10 196 x es — § 
84,568 Do. до. до. 6 Cam. 1.4 Pref. ee ео 10 ee ee ee 7 
4,668 Do. do. do. 6 9nd Pref. ee 10 ee eo ee 4$ 
80,0001 Do. do. do, 6 Debs, Nog. 1 to 1,800 ..| 100 ә - NS 99 —102 


90,000 | British Aluminium w el 20 » - 2: Nos 4 8— 4 m 8 
500,000! in Mort. Deb, Stock Бей: e. e.e e | Btock - i va 78 — 78 78 — 18 Г. ee 
100,000 pita mosis mies ПОП ula 9 | 9% » 1 — 14 1 — 14 14 143 
100,000 455 ee eo ee 10 ee ee ee 12 — 1 19 — 1 122, 
600,000: Do б Perpetual Debenture Stock ee ee Stock ae on ee 192 —195 129 —195 ee 
100.000 е зани а Pref, ee #6 ex A i ү 156% 0% [10% sh 1 a " 
50,000 Do. fom Mor: Deb. Bed... es T ..| 100 qe vv 5 z 102 —106 102 —106 ae 
| 50,000 oe Lindley & Co m БМК uec oi ^ 8 Nil dx is. dk 2 "n s - 
50,000 Do. do. pA iu . Pret. ve P КЕ čo £1 6 6 P 15/6 to 16/ 15/6 to 16 m s 
E 105,781 bos Electrical Engineering, 1 to 106,781 .. TENE 3 | б N Nil i 1 i М 
: 150,000 Do. do. Non-cum. 5 Vs s 9 6 8 96 6 96 11— 1 11— 1 1 
125,000 Do. do. b. mu ee ee Btock ee ° э ee 99 —102 5 02 ee ee 
195,000 Do. | do. Pur ind Deb. Btook .. oe | Btock | .. us is 89 — 94 89 — 94. "s үй 
| 85,000 | Callender's Cable Construction И б уу 5 |15% 19% |15 % 18 — 14 18 — 14 a » 
| 2000 Бо W EN lst idore Dab. води Red. | geek | Е EE ut 108 118 . 
2 * ort. ee eo . — S 
494,098 do. 4 27 "Pref. Stock E x s .. | 8tock ps 4 4 108 —106 108 —106 
494,998 Do do. Det. do. oe ee ee ee ee Btock ae 4 4 108 —111 108 —111 110 ae 
1,880,000 | City and South London Railwa vx ae a ox os .. | Stock е 9 8} 71 — 18 71 — "8 72 71 
85,000 ome а Соз Мо 1 to 85 ee ee ee eec es ee 8 8 ee 21— 23 2 — 24 ee ee 
100,001 { T Mort. of epe: 1 to 900 of 2100, and E s or ča 102 —106 108 —106 oe ee 
99,261 | Edison & Swan United Elec. Light, “A” shares, £8 paid, 1 to 021) 5 Ni | .. 0 — 0 — К: с e 
17,189 ` Do. do. " shares, ( 01—017,199 . . 5 & Nil А 14— I 
344,0281 Do. do. 1% Deb k Red. 100 ai ee ee 78 Ба 77 т? 77 ee 
100,000! Do. do. and b Sook Prov. бег. al pa. 100 i: + ae 75 — 80 15 — 80 s 
112,100 Electric Construction, 1o 113,16 2 6% | 6% ws 1 2 12 2 T 
31,990 Do. 7 Pret. 1 to 81 ee ee 3 ee ee oe 8 8 oe 
82 5001 ае ы Е, do: "EE 5 Mort. De ++ + | Stock Poi i 100 8 100 2 С 
25,00 еп ectric (1900), 5 um. А ds as 0 Е “+ 91— БЕ 
200000 | Ро. do. ' 4 Mort. Deb: e no ПОО | Btek| 7. z не 99 —102 99 —102 E 
85,000 Renier (W. T.) Telegraph Works, Ord. " s = 5 20 90 % | 20% 15 — 16 15 16 lo} 
86,000 do. % Pref. - Mi uus 6 44 i as 5- 653 6 — 0% .. . 
48,050 до. ort. Deb. Sto . Stock | .. MN “ae 10; —111 107 —111 " ji 
60,000 Indis-Eabber, Gutta-Percha & Telegraph Works 10 |10% 10 2: 184— 194 19 — 90 19) | 19% 
7600 |tLiverpool Overhead Railway Ord. .. 4 4% ш Mort, Deb, 10 jo | 14% | 14% 5121673 15 — 6 | ч 
Е ’ verpoo er. wa $ es ae ee ee F S nd 
10,000 |t Do. do, á Tor рма dé. tees cio СД» 10 Ы os a 104— 11 1 11 .. e. :! 
87,860 Telegraph Construction and Maintenan 19 |17% | 0% |0% | 33 9% 83 — 80 94 Ө. 
150,000 до. 4 % Deb. Вав, Nos. 1 to 1,500 Red, 1900 | 100 P ic т 101 —104 101 —104 
. 640,000: Waterloo & City Railway, Ord. Stock ès si s 28 .. |. 100 8 96 8 96 83% 99 —102 99 —102 
* Quotations оп Liverpool 8tock Exchange. t Unless otherwise stated all shares are fully paid. From Manchester Share List. 
| А LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
7 Onneolidated Te Construction «nd Maintenance, 1/- —2/-. | Oldham, Ashton. and ar Blectrio 2. "Pes er a 


National Blectric gins 14/- "NS 
LUE Bank rate of discount 34 per cent. (Мау 218+, 1903. 
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SHARE LIST OF ELECTRICAL COMPANIES (continved.—ELECTRICITY SUPPLY COMPANIES. 


issue. , AME, last three years. os Wook ended 
> Share, ay 20th. ay 27th. May 27th, 1908. 
. — | 1 | 1290. 1801. 190; Highesi.| Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... i» ee 1 vs ©» ©з i— 3 . B 8 n as 
100,000 Do. 449 Ist Deb. Stock, Prov. Certs. .. | 100 = "M " 118 —121 118 —191 m 8 8 
10000 Brompton x Kensington Elec no с Light Sup., TY 1 to 000 ae ; 6% 8% 8 96 - T 10.— R EN Н 
f Cum. e ee ee ee ee eo ee 
60,000 cated: сон and kgs Electricity | Supply sa 5 9% |10% |10% 9— 9} 9 — of 97s 93 
70,000 hes Cum. Pref. ee 5 ee ee ` 6 "- 6 ee ш 
000 m 4o " Cit C2 Deb 5 Cum: Pret EE 5 ad a Ат 1 1 e dt m - 
U O. es ee ee ee ee ve —À — ee ee 
100,00: o 0 Sunol, Or Dab. Stock Real [вк 9090] A A 9 | Sus 100 —113 100 | 
ee ee -s.e oe ee — — oe 
70,596 | City of London Electric Lighting, b 40 001—110, 806 T oe 10 0 5% 5% 114— 13 11j— 113 117 11 
40, 000 Do. б m. Pret. i ,000 ". d 10 6 Ss s 18 — 14 13 — 14 18% 1 
400,0001 Do. Deb. b. Stock’ В вопр, (iss. at 115) allpaid.. .. | .. s » .. | 128 —198 123 —198 d s 
800,000 Do. 4 2nd Deb. Stock, Pr ov. Certs., all paid 100 oe s is 108 —106 108 —106 íi Е 
raped County A London «рин кт ние у. bting, Ord E 000. . 8 4% 4% 4% 14 — i 8 — as. 858 
Ф 0. 0 f., oe ee ee — — ae ee 
400,000 Do. do. 44% Deb. Stock, Prov. Certs. (al paid) Red ‚ 27 se s n 111 —114 115 —118 si Е 
20:00 Eemundson! 8 Electr Corporation, Ord. [амы с: b 1% 71% sa 61— áü . 7 6:5 
Г] е 0. vm es . ee eo — = 
140,000 s Do. do. 44% Ist Mort. Deb. Stock ее 100 is ‘a ne 107 —110 107 —110 ё 
21,000 | Kensington and Knightsbridge Eleotric, Ord. we b 10% 10 10 11 — 12 11 — 12 Si 
90,000 do. do. 4% Debenture Btook .. | Stock 2а е bs 108 —106 100 —108 zs 
1000 London B lectric Ва ly y Corporation; Limited, e p : ae в 2 23 > 
250,0001 Do. do. 4 9% Ist More, Deb: Stock Red | steck i .. | 100 —108 100 —108 » m 
100,000 | Metropolitan Eleotris | Supply, 1 to 100,000 . „ cea 10 6 96 | 6% | 1% 17 — 18 174— 18} 1743 
220,000: Do. do. 1st Mort. Deb. Stock ee ae . ee ee ee 110 —115 110 —116 ee . 

. 960,0001 D. do. Mort. Deb. incus Hen s .. | Stock ais s МА 98 —101 98 —101 294 e " 
10,852 | Notting Hill Electric Lighting > ДЕЗ КЕ ee 10 7 & 6 & 6 д 14 — 15 14 — 15 a 
20:00 St. — and Pall Мар Electric инь Ока irap ofi Н 5 144 143 143 ps 105 ia 1 T 

. 0. oe ee ae ee 
150,000 Do. do. 1 e EE . | 100 28 n e 99 —109 99 —102 $ 
12,000 | Smithfield Markets Electrio Sup ба и br b AN x 24% 8— 84 8— 8) T 
50,0002 Do. do. 4% Deb. Е > 100 a 88 — 93 88 — 98 v 
65,000 | South London Eleotrícit Supply, Ord. , .. А is . os b 18% r. 4 #— 3 ; 
9955 Urban N Suppl у, С 92 E E 2 e : : a : — 5 ren 
9 o. 5 Сат. е е ee ee ee — == 
110,000 Westminster Tiene Борй, Ord ee se ee ee ee 5 108% 104% 12 % 12 — 18 19 * 1 { 127 
28.141 Do. 5 9 Cum. Pref. . : = s 5 Bt M 6— 6 6% 6 
* Xem to Founders Shares. 1 Unless таратар stated all shares are fully peid. 
m j К aleo S J. cR P И Же эсу — . "1 амай — | Week» 
CHEMICALS, кс. | ‘Price, | Ino. or Deo. | METALS, &o. (continued). | Рг1се | Inc. or Dec. 
a Acid, жора є% . per Ue | A | ; | о Copper Eben - 88 Va per 2 | oe | a's 
: itric 5а 35, .. рег -t. - | 9 £s е ра .. pe 
ч " Oxalic . БЯ 29 .. рег ,t. 82/- | | e (Electrolytic) Bars .. perton | £72 : 
T y Sulphuric os T S рет cwt. . ) 5/6 | we е й е Sheets .. рег ton £83 Н 
‘a Ammoniac, Sal .. рег cwt. | 42/- ^; e Se i Rod 2. per ton £73 10 А 
а Ammonia, у. (crystal +. per "€ 8 е PA PRESE H.C, Wire per m ** * 
а .. per ton ni s A F r lb. - | А 
а Bleaching powder . - .. per ton | £4 10 | 5 Sheet * .. per lo. 6/ е 
а Bisulphide ol of Carbo 2 .. рег ton | 415 | я Gorman Silver Wire i per 1 v ак 
т г ae .. per ton utta-percha fine .. Pa 885 ? - a 
A BARON b^ ) os - .. рег gal. 7/- | h India-rubber, Para fine .. ex per ib 8/103 to 3/111 2 
a i ) 5% .. рег gal. 5/6 4 Iron, Charcoal Sheets .. perton | £18 8 
a Copper sulphate às wt .. рег ton | #21 i ,, Pig (Cleveland warrants) per ton 45/9 | Id. dec. 
a Lead, Nitrate s ve .. per ton | #24 i ,, Forgings, according to size per ton From £11 P 
a „ White Sugar s .. per ton | £31 4 ,, Scrap, heavy .. рег ton 47/6 to 50/- | ec 
a „ Peroxide... T .. рег ton | ur n | i ,, Wire, galvanised No.8 .. per ton i 972 s 6) dd 
a Methylated Spirit . per gal. h | ; 
* мена, Solvent (90% at 160° C). per gal. | 5/6 | д Lead, English Ingot T .. per ton | ( to£ j 2/6 dec 
a Potash, Bichromate, in casks .. рег, | 8d. | | 9 „ Sheet.  .. perton £14 10 А 
а 8 (15{60% уза .. рег i | pe | т Manganin Wire No. 28 .. is к Жа. m d zi в e» 
sulpha we .. per ton 25 егс é А 8 
ы Shellac i . e per -t. 125 / | .. d Mice (in original o cases) small.. per ib. 8d. to 1s. 
a варии 80 ‘Magnesia X г per 8 | 7 з | Се а РА 5 РА medium = 7x 3/6 га 25 . 
, m owers  .. per ton | ; + arge .. per lo. ) ; 
a j a 15 Recovered . .. рег ton | &5 10 | р Рһоврһог Bronze, plain castings per lv. 1/- to 1/24 ; 
a Lum .. ber ton £5 | p „ rolled bars & rods per lb. 1/1 to 1/4 Е 
а Soda. 8 White 10%) .. рег n | me ai | p T » se БЫС per lb. aie 1/2 А 
Т tals .. per ton | o Platinum .. ; per oz. i 
а ” Bichromate, casks. . .. per lb. | 24d. | р Silicium Bronze Wire . per lb. | Iod. to 1/- à 
4 Steel, Magnet, acc'd' g to desc! p'r n per ton | £58 " 
METALS, &c. | é- a „ in bars | | "ei pes af 
b Aluminium Ingots, in ton lots .. рег ton £130 | | g Tin, Block .. y » per ton | | £182 | #4 дес. 
А » е іп юп M .. рег га rink | Д 5 Tu zt i 8 i .. per "x | 105 = 
eet, in ton lots .. per ton j ; ire, Nos. per lb. e 
p Babbitt’s metal ingots . per ton | £43 to £145 | p » White Anti-friction Metals— | 
с Brass олен metal * to 12) basis por D. Tid. | j Y “ — 776 ant Va озан н sy 2i s ре n | £42 to £65 З 
» u raz . . . arns, re n, o * А $ 
е » „ Golid drawn). per Ib. | 74d. | „ Olea. Flax.. А per lb. | : 
e Wire, basis.. oo 0. per lb. | 7%. | i 4, 8 ріу 10 Ibs. Russian .. per Ib. | 4 2 
c Copper Tubes (brazed) T .. рег TA <N | bou 10. ie 8 single .. per lb. 7 4 
c „ (solid drawn) . per lb. А | ин | j ute rove per ton 
g Copper Bars (best selected .. per ton | £75 | к A k Zino, Бъ’ (Vieille Montagne bnd. ) per ton | £24 15 | 
| i 


Quotations supplied by :—-a Messrs. G. Boor & Co.; 6 The British Alummum Co., Liu., € даеьыь. тоова Boiron x pons Lta.; d Messrs. F. Wiggins & Sons. ; 
e Messrs. Frederick Smith & Co.: f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g Messrs. James & dh Messrs. Edward Till & сол 4 


& чка. esers. Bolling 
and L-we; j Messrs. W. Н. Hindley & Co.: k Messrs. Morris Ashby, Ltd.; m Messrs. W. T. Glover & Ltd.; ^ Messrs. P. Ormiston & Sons; o Messrs. 
J olmson, Matthey & бо» Ша: ; p The Phosphor Bronze Co., Ltd. 
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ELECTRIC | TRAMWAY | Y AND RAILWAY TRAFFIC RECEIPTS. 


Locality.. | Week ; Receipts tor | 


Miles Week | Receipts for Miles 

ending | dhe week. | тоа юма | open. Locality: Bc | the week, | Total to date. орев, 
| PNE 2 7 B. E. T. Co. (continued)— | | 2 4 £ £* | © 
Aberdeen May 28 | 1,088 | +813 48.809 112.719 — | — South Staffordshire . May 10 686 | + 94 | 14,569| + 815 213 | —3 
Birmingham . ee 9 5 е а 89 103, 494 T 6, 227 | — — * limon ce ee ee; 99 15 | xt + y^ 8,758 * y : +13 

ее LE EN *, i nus —€ a . о ec ee i 5 = 

Blackburn .. mue ^ ТЕГЛИ ЧЕ 415 11 nn 2 nemouth ie „15 E +в ыц + мю a 

Blackpool and ee А | | — , 56,611|— 111, — eston -super - Mare. — = + 
Bolton RT T ж 94 | 2,080 | + 98, 14.41 + 9,000 25 — 3 Wolverhampton Dist.’ A 15. 862 | +206 6.952 + 8,980! 1 РЄ 
рем De des 5 и вз zur | ону + 9,811 i^ +2 [9 Wrexham MEUM n Б. 104 — Bap = "i | = 
izhton " — 81 — — orks. Woollen $^ <a — — — 
Bristol vs oe us „ 24 | 4,875 —906 | де | =. 98 — Б Cara andi Е с | а 16 104 +0% пш + сзи — 
B 1 ы | 23 784 AT 2 nan — = DE те ee ee ee 55 = + | — 
British Elec. Trac. Go:—; " | Ea Dori Е s „ 22 5,164 | —851 | 89,904) + 8,154 46 | — 

Barnsley District oe „ 16 118 — 8,990 — — — 88 East Ham .. NM » 28 +18 4,798 | + 1,4461 6 + 

Devonport Е „ 16 416 10 7,800 + 969. 6 |— © | Glasgow .. „ 16 16.790 |+4193 | 692,615 | + 88,861 64 + 
Dudley—Stourbridge. . 9? 15 785 + 58 | qi t 3,828, => a oj Hull .. ae oe a n 24 1788 117 18851 t 1,989 — c —À 
eee момын z | Bm | THT, Tepe, ср! |менен 5 D DE ETE QE Lam |— | = 
ravesen ea | i T i 9 — == е 8 es es ee * тт =: — 
Greenook—Pt. Glasgow | „ 18 571 | + 43 | 9.700 + e e 10 Л 16 | 9,816 | +685 | 199,819 | 10018 | 101 be 
Hartlepool oe ed » 16 229 + 8 4,857) + — 468: +2 Manchester we „ 16 10,529 % | — — 110 (+85 
ас раг ee = " 15 155 M | н о + n : — Newcastle .. б, M K з | а M e - — ч = 
e oe ui ‘ 05 = | == ortemou © aalr 35 , — — — 
e, mu e ius ee, . = |S 
am—. n ee + $ + — ut am n ee ег XI == T Бару pom 
Peterborough ..  ..| „ 15 185 — 2,317 — —— } sunderland К „ 18 1,078 | + 88| 7428|+ 310 — 
Poole ы 15 288 | + 58 4,883 + 806 — Central London itailway „ 23, 6.982 | + 82 146, + 6,938; 6 | — 
Potteries oo e| n 15) 1,646 | +109 ,229 | + 2,261 — Chatham & District Co. „ 21 ‘605 | — 8,881 — 8 | — 
Rothesay.. 661 m 15 88 | + 89| 1.194 + з —|— City and В. London Ry.“ „ % | 2.911 | + N | 65,786 + 8817| 6: |+: 
Sheerness oe 9| » 18 81 = 61, —  —|— Dublin and Lucan Riwy.| „ 94 118 — 40 | 1,965 | — pe 
Southport | | .» 15 268 | + 48 | 4,746 + 1,29 62 — Liverpool Overhead Rv. „ 94| 1,649 | +148 + 9, | — 
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A STUDY IN WHEEL TIRES. 


А Вкгстах engineer, M. A. Spilberg, has contributed a 
paper to the Society of Belgian Engineers on the flanges of 
electrical tramcar wheels, showing a series of tire sections 
and the number of kilometres run by the tire in becoming 
reduced from the original state to this form. Some of 
the worn sections are liar. The cause of wear is 
usually sought in the rail itself or in the effect of curves. The 
wear of trailer cars is fairly regular, and does not present 
the same peculiarities. Such cars are but a third the weight 
of motor-cars; yet, if the peculiar shapes of wheel tread 
were wholly due to the rail, it would be natural to suppose 
that similar shapes would be found even under lighter trailer 
cars. Hence the author seeks for other causes. The track 
is composed of grooved rails of 1 metre gauge. It is but 
slightly carved. Current is supplied by trolley method, and 
the track is chiefly double; the cars have a seating 
capacity of 82. The truck is of the Franco-Be!ge type, 
with two axles and two motors of the Dulait syatem, excited 
in series and coupled in series parallel, and geared. The tires 
are of steel, and capable of changing shape not only by wear, 
but also by rolling preesure, for some of them show swelled 
projections beyond the original form. | 

On the whole, the wheels showing similar wear appear 
to be those diagonally placed to each other, and the gears 
are also diagonally placed. The impression which the wear 
conveys, is that the trucks are exposed to a horizontal rota- 
tive effect, forcing the backs of one of each pair of wheels 
against the side of the groove and the fronts of the other 
wheel flanges, for the wheels are many of them worn at the 
beck, and even rolled out above the ring of contact. 

The motors had already been frequently repaired, and the 
author attributes much of the trouble to them. He assumes 
that one pinion may be above the horizontal centre line and 
the other below it. Such a disposition, when the motors are 
between the two axles, produces a thrust iu а horizontal 
direction upon the axles, tending to place the truck cross- 
cornered, and to thrust the back of one wheel flange against 
the rail and vice versi. Where the car runs backward and 
forward, the wear of the wheels is not irregular when the 
pinions are placed as above, or when they are both equally 
above or equally below the horizontal diameter of their 
wheels, but exposed to different motor effort. 

End thrust on an axle will be caused when the wheels are 
of different diameters, for the axle will be slightly inclined. 
The conclusions drawn are, that to ensure good working of 
a motor vehicle it is necessary that the wheels, the gears and 
the motors, and, in a word, all the parte which have the 
same function, should be identical. Further, the motor 
centres should be either at the same level as the axles, or, if 
not the same, equally removed from the horizontal. Nothing 
is said of double gears. We can scarcely doubt that much 
of the trouble of uneven wear of tires arises from the posi- 
tion of the motor gear at one end only of the motors, Could 
gearing also be double and symmetrically placed, the wear 
of both wheels and gears and bearings would be much 
reduced. The different levels of motor axis and axles 
would be of no account if it were not for the unsymmetrical 
single gears. 

lt is a mechanical error to allow a car motor to drive 
entirely from one end. The pinion naturally climbs up or 
down the face of the wheel, and one bearing of the motor 
wears more than the other. This sets the axis of the motor 
at an angle with the car axles, and throws all the stress upon 
one end of the gear teeth, which wear unevenly in con- 
sequence, and an end thfust is produced upon the axles. 
This point is not treated in the paper. 

Where wheel bases are short, the disturbing actions will 
all be more accentuated. If gears were doubled, it would 
not be necessary that they shouid be even half as wide as at 
present. Тһе ordinary wide gear now used receives all the 
stress оп ove corner, and yet does not break. Two gears, 
each of half width, would, under such circumstances, be 
twice as strong as the single gear, and would not be во 
liable to become askew. The excuse that there is not 
space for two gears, therefore loses its force when these 
points are considered, and the first tramway manager 
who has to depart from the present bad practice 
Will probably find that he has economised very greatly 


in repairs and renewals of gears and motor axles and bear- 
ings, The present system appears to be of American origin, 
a it is evidently of a kind that one could well do 
without. 
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ELECTRIC DRIVING 
IN MACHINE SHOPS, ENGINEERING AND 
SHIPBUILDING WORKS. 


(Concluded from page 894). ; 
IN discussing the various forme of gearing, Mr. Williamso 
considers that for general purposes the only useful types are 
spur gear, chain and belting. | 

Worm gear he considers expensive, and to be efficient must 
be fitted with ball thrusts. 

For spur gearing the author considers 1,000 ft. per minute 
is the limit for metal gears on account of noise, bat with 
raw hide and metal 2,000 ft. a minute can be run. 

Chain drives are only suitable in shops free from grit and 
dust, unless special means are taken to case them'in well. 
A reduction of 6 to 1, with 4 ft. centres can be obtained, as 
a chain wheel may be smaller than a belt pulley transmitting 
the same power. 

The author does not say if he has had any experience 
with chain-driving machines having very variable loads. 
In our experience Renold's chains, whilst satisfactory for 
driving line shafts or machines taking a steady load, are not 


„во satisfactory for intermittent or rapidly varying loads. 


Under these conditions, they stretch rapidly and unevenly, 
and ride on the teeth of the wheels unless very wide chains 
are used having a large margin of power. 

A. somewhat interesting, and, to some extent, novel appli- 
cation is described in connection with the driving of a portable 
vertical planer or slotting machine. А 5-H. P. motor, with 
a speed range of from 300 to 900 revolutions per minute, is 


‘attached direct to the machine. 


On the cutting stroke the motor runs at its slowest speed, 
and at the end of the stroke, which is adjusted to suit the 
work, the motor reverses automatically. А resistance is 
automatically inserted in the shunt, as soon as the reversal 
has taken place, raising the speed to 900 for the return 
stroke. Atthe end of the return stroke the resistance is 
short-circuited, and the motor then reverses and performs the 
slow-cutting stroke again. 

The novelty of the application lies in the insertion and 
short-circuiting of the shunt resistance. Reversing motors 
have been used before for the small planers and shavera used 
in connection with printing machinery. The motors are 
generally series- wound, so that the quick return is automatic 
without field resistance. It strikes one as being rather 
rough on the motor to reverse it so rapidly, but if, as the 
author says, the excess current on reversal can be reduced to 
a negligible quantity, there is no doubt a large field for such 
applications. | 

The most valuable part of the paper is that which deals 
with the actual powers taken by various machine tools when 
doing specific work. The first-class of machines dealt with 
is lathes. 

1. A 36-in. centre lathe, 90 ft. long, driven from a geared ceunter- 
shaft by a 10-H.P. shunt motor, turning ‚а 9 2-in. gun tube in hard 
steel, weighing 5 tons, having a diameter of 20 in, at a cutting 
speed of 5 ft. per minute, took 6:8 B.H.P. when taking four cuta 
+» in. x үру in. traverse, and 7:5 B.H.P. when taking four cats үу in. 
х E in. traverse. 

The same lathe when turning & mild steel shaft 11 in. diameter, 
16 ft. long, ata cutting epeed of 10 ft. per minute, took— 


3 1 B.. with no cut on. 70 B H.P. with three cuts. 
: „ » one „ 94 » » four ,, 
55 „ „ two „ 10 5 after halt - an- hour run. 


2. Similar lathe to above, turning & 23-ton gua tube, hard steel, 
at 5 ft. per minute, 107 B H.P. with four cuts B ia х 1 in. traverse. 
w 3. 40 in. centfe lathe turning a mild steel snaft 36 tt. long, 18 ia. 
in diameter, 24 tons; 9 н.р. with four parting cuts 1} in. wide, 
05 traverse. 3'5 н.р. with no cut. 


The useful power required to drive a lathe, that is, the 
power over and above that required to drive the work with 
no cut, should bear some definite ratio to the weight of metal 
removed per hour. In the following table Mr. Williamson 
gives the B.H.P. absorbed at various cutting speeds, and the 
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total weight of metal removed per hour. From these figures 
the weight of metal per в.н.р.-һоог can be obtained, and this 
information is given in the last column :— 


Tests оғ PowEB TAKEN BY LATHES Usina VickEsnRs' HicH- 
SPEED Тоог STEEL. 


$ . [3| 3 | 38 
8 ER 288 P "XE 
8 Material. Е H 3 <s Cut. 8 mn е. € 
$ аў |515 $ É = 38 
ээ зә о e * 
Б § 1218 32 
36 in. Gun steel 12 ft. 1 187 38 in. 166 in. 9 21 
‘a б 21 ft. 1 | 280 |:38 10. 166 in. | 154 | 18°2 
is ù 32 ft. | 1 | 360 | 26 in. | 166 in. | 15 4 | 23°4 
» " 12 ft. | 4 | 460 | 28 in. | 166 in. | 198 | 232 
7 Gun „(чету 8 ft. | 4 | 110 | 50 in. | 143 іп. | 15:0 | 7°33 
h x 
" Gun steel 51 ft. | 1 50299 in. 05 in. 25:5 197 
ingot. 
ù Gun steel 48 ft. | 1 570 58 in. 10 in. | 330 |173 
ingot. | | 
„ | Marine sbaft 50 ft. | 1 | 480 50 in. 10 in. | 22:0 21˙8 
_ | (82 tons ten- | 


sile). 
40 in | Marine sbaft. | 13:5 ft | 8 | 900 | in. 
30 in. Gun steel. | 18 ft. | 2 | 795 


i 


25 in. 39 | 23 
188 in 30/265 


П 
- = - — — — —— — — — 6 — 


Nole.— Allowing a tool to cut at such a rate that it requires 
grinding after two hours’ work, the weight removed per bour is 
about 220 lbs. per tool. and the в.н.р. is about 11 per tool. A lathe 
with four tool poste can therefore absorb over 40 н.р, but as the 
four tools are not always cutting equally heavily in roughing, most 
of the lathes used for roughing in the Sheffield works have motors 
of 30 B. H., with overload capacity up to 40 B. . p. 

Twenty lathes of from 30-in. to 40-in. centres are having 30-H.P. 
motors fitted in place of the former 10-H.P. motors. 


The above figures require a little explanation. In the 
first and second tests the cut and traverse are the same, so 
the weight of metal turned off in a given time should be 
proportional to the cutting speed. This would give 327 lbs. 
instead of 280. On the other hand, the powers given are 
almost exactly in proportion to the cutting speed, from 
which it would follow that the power required to drive the 
lathe with no cut varies also as the speed. 


Another point suggested by the above table is that there 


may be for each tool a certain combination of cut and cutting 
speed which gives the best all-round resulte, both as regards 
the weight removed per hour and per B. H.P. per hour. 
Thus, in test No. 3 the cutting speed is raised to 32 ft. per 
minute, and by reducing the cut from 38 in. to 26 in., the 


power is the same as in No. 2, but the weight of metal 


removed is increased by over 28 per cent. the weight per 
B.H.P. per hour being, of course, increased in the same ratio. 


It would, therefore, be very interesting and instructive if 


further tests could be made to show the effect on the power 
taken and the weight removed, of gradually increasing the 
cutting speed, keeping cut and traverse the same; keeping 
the speed constant and increasing the cut; keeping speed 
and cut constunt and increasing the traverse. 


Boning MACHINES. 


1. 24-in. centre gun-boring lathe; boring 8-in. hole out of the 
solid, 3 in. per hour (ordinary tool steel); 5:4 B. H. p., 5'7 lb. steel per 
B. H. P.-hour. 


2. Ingot and tube-boring machine; boring 9-in. hole out of the 


solid in 27-ton gun forging which is rotated; traverse, 24 in. per 


hour; 5'5 BE P., 8'4 lb. steel per B.H.P.-hour. 

Same Machine.— Boring 12-in. hole from solid in 15-ton ingot ; 
traverse, 2j in.; 7'2 B. H. P., 11 25 lbs. steel per B. E. P.-bour. 

3. Double-barrel boring machine for 6-in. guns. Boring a gun- 
tube from both ends, 74, in. at one end and 64 in. at the other end, 
24 in. traverse at each end; B.H P. = 8:04; lb. of steel per B. H P.- 
hour = 7°54. 

4. 6-in. gun-boring machine; boring 5,4, in. hole out of solid 
gun-steel at 42 in. рег bour (21 in. each end) with Vickers’ high- 
speed steel = 25'5 в.н.р. - 


PLANINxG MACHINES. 


1. 12 ft. x 12 ft. by 25 ft. 6 in. stroke.—Parting a 12-in. nickel- 


Steel armour plate, 23 tons; two tools 14 in. wide; cutting speed 
12:5 ft per wiuute; return stroke 30 ft. per minute; cutting and 
returning 17 B H.P.; reversing 70 BH P. 

2. Heavy Arm-ur-plate Planer, 10 ft. 6 in. х 10 ft. 6 in. by 25 ft. 
stroke; ruauing without cut, 4 tons on table, cutting streke 
4 BHP.; reversing, 20 BH P.; return stroke, 9 B H.P.; reversing, 
12:5 B H.P ; each tool 14 in. wide cutting nick: l-steel = 2 B E. p. 

3. Same machine, with 12 in. nickel-steel plate, 30 tons; cutting 
stroke, but with no cut on, 7 B.H.P.; reversing, 24 B. R. r.; quick 


return stroke, 15 B HP ; reversing, 15 B.H P ; each tool 1} in. wide 


= 2 B. H. P, cutting Harveyised surface at 5 ft. per minute. 


4. Side planer for armour plates —6-in. nickel armour plate, 
cutting both directions; running vithout cut, 14 B. H P.; cutting 
tool, $ in. wide. (a) Cutting the hard face, 5 ft. per minute, 4 B.H P.; 
(b) cutting below bard face, 9 ft. per minute, 55 ВНР. “=. 

5. Planer, 4 ft. 6 in. x 4 ft. 6 in. by 12 ft. atroxe.— Running on 
loose pulley, 3 BH.; running machine, without cut, 3 B H.P. ; 
planing steel forging, 30 cwt., 195 ft. per minute, two tools = 5 
B H.P ; reversing, 25 B H..; return stroke, 69 ft. per minute = 
7 &.H P. The power taken on reversing was reduced to 16 B H P. by 
fitting the motor with a disc fly-wheel, 33 in. x 24 in.; speed of 
motor, €0n revolutions per minute. 

6. Planer, 5 ft. 6 in. x bt. 6 in. x 12 ft. stroke —Planing cast- 
iron motor frames; cut 3 in. X y, in., 16 ft. per minute (2 tools) ; 
quick return, 43 ft per minute, 5 B. H. .; reversing takes 15 B. H.P.; 
cutting takes 4 5 B.H P. 


s SLOTTING MAOHINES. 


1. Machine, 30 in. stroke slotter. 

Work, slotting gun-breech ring, about 24-in. stroke; (1) cut { in. 
X l in. traverse, 2 B. H P.; (2) roughing cut 2 in. x 4$ in. traverse, 
4'5 B. H P.; quick return stroke, 1 в.н.р.; (3) the heaviest observed 
current on any work which the machine will do was equal to 
6 B. P. ` 

2 Machine, 30-in. stroke slotter. P 

Work cutting mild steel, 14 in. x „' in. traverse, 28-in. stroke: 
cutting7 B.H P.; reverse, 9 B.H.P.; quick return, 5 BH.; reverse, 
7 B. H. P.; 9 Ibs. of steel per В.Н P.-hour. 


SHIPYARD PLATE MACHINES. 


1. Machine, large plate rolls, 30 in. wide. 

Motor, 45 B.H.P , series reversing, 450 r p. m., enclosed. 

‚ Work, reversing rolls, about 50 в.н.р (momentary); running rolls 
light, 15 B &.P.; bending 16 ft. x 1j in. cold plate; reversing rolls 
up to 80 BH P. (momentary); running 75 to 30 B. H..; a magnetic 
brake was fitted to atop the motor quickly. It lifted at 45 amperes. 

2. Lifting gear fur above rolls. Top roll, 30 in. diameter. 

(lear, bovel and worm gear, reduction 100 to 1. 

Motor, two 10 B.H.P series, 600 r.p.m., one each end of roll. 

Work, raising one end, 10 в.н.Р.; raieing both ends, 18 B. K P.; 
lowering one end, 8 в.н.р ; lowering both ends, 15 B H.P. 

3. Vertical Rolls, 6 ft. З in.—Bending 3 in. nickel steel gun 
shield to 24 1n. radius at dull red heat; power averaged, 25 BH P. ; 
maximum, 35 B.H.P. Ав the work was intermittent, a 22-B.H.P. 
tramway motor was found to be strong enough. 

4, Auxiliary motor for feeding the rolls = 5 B H.P. 

5. Boiler Shop Ro'ls, 10 in.—Driving open and crossed belta = 
35 B.HP.; rolung 1 in. cold plate into 19 in. diameter tube, 
8 ft. 2 in. long, 11 B. H. p. 

6. Shipyard Kolls, 20 ft. 6 in.—Rolling § in. plate, 30 in. wide, 
9 B. H P.; rolling 4-1". plate, 15 in. wide, 12 B. H. P. 

7. Plate Straightener ( Mangle ”).— Running light = 3 B.H.P.; 
rolling j-in. plate, cold, 42 in. wide, 4 B.H P.; rolling {-in. plate, 
cold, 48 in. wide, 8 B.H.P.; reversing = 10 BH.P. 

8. Small Shearing Machine.— Running light, 1'5 B E P.; shearing 
one {-1р. rivet at a time = 3 B. H..; shearing three - in. rivets at a 
time = 44 B.H P. 

9. Punchiny and Shearing Machine.— Punching 142-in. holes in 3-in. 
plate = 6 B E..; shearing -in. plate = 9 B. . P. 

10. Heavy Punching and Snearing Machine.—Running light at 
263 strokes a minute = 3°5 BH.P.; shearing l-in. plate, 17 to 
24 H.P., depending on length of plate; punching 1-in. holes in 4 in. 
plate = 7 B H.P. 

11. Horizontal Punching and Shearing Machine.— Running light 


‘at 30 strokes a minute = 2°5 B H.P. 


Shearing ane le bar 5 in. x 34 x 4 in. = 5 B. k. p. 


» bulb „ 9ia x 83 x 1in.— 9 „ 
у angle 6 in. x 6 x in. 213 „, 
» bar 6 in. х | in. = b , 
н angle 3 in. x 22 x in = 8 „ 


19. Bar ond Roil Straightener. — Fly-wheel weighs 1 ton; 
running light = 2 B.HP.; rail straightening, 24 B.HP.; starting 
= 10 ВНР. 

18. Three plate Counter-sinkiny Machine. —Running three belts on 
loose pulleys, 2 B. H P.; running three machines light = 34 B H.P. 
counter-sinking three 12 in. holes in g- in. plates = 11 B.H.P.; tool 
speed, 130 r.p.m. 

14. Large Edge Planer (25-/t. Stroke).—Planing 1-in. plate 50 - in 
cut, 14 ft. per minute = 18 B. H. P. 

15. Small Edge Planer (12.71. Stroke).—Planing 2j in. x , in. 
deep at 14 ft. per minute = 15 B H P. 


METAL Saws. 


1. Armour-plate sawing machine.—Saw 38 in. diameter x ài in. 
thick, teeth running at 13°5 ft. per minute; sawing armour plate 
23 in. thick at 9 in. per hour = 3 BE. p. 

2. Double do.—Sawing two plates 21 in. and 2 in. thick 
respectively, at 6 in and 10 in. per hour respectively ; teeth speed, 
157 ft per minute = 7 BHP 

3. Crank web sawing muchine —Sawing loco. crank 13 in. deep: 
two saws, each 47 in. x i in., at 36 in. per hour; teeth speed, 10 ft. 
per minute = 2:25 B E..; 15 lbs. of steel removed per B B. . per 
hour. . 

4. Band saw +; in. thick, running at 132 ft. per minute; feed, 
J ın. per minute; sawing steel ingot 14 in. deep = 09 B. E. P. 


Woop-WonkiNG MACHINES. 


1. 35-in. circular saw, sawing 10-in. teak, about 8 ft, per minute 
c 14 B. H. r. 


Vol 52. No. 1,831, Mar 29, 1903.] . THE 


LECTRICAL REVIEW. 


Я 939 


= 


, 2. 24-in. circular saw, sawing 6-in. beech, about 4 ft. per minute 


= 4 B.H.P.; circular saw, sawiag 2-in. white pine, about 10 ft per 
minute = 2°75 в.н.р.; speed of saw and motor, 1,500 revolutions 
per minute; running light, 0 55 B. H. p. : 
3. 24-ín. circular sew at 1,000 revolutions per minute, 5-in. ash at 
10 ft. per minute = 6 B. N. p. | 
4. Sawmill Circular Saw (to take up to 60-in. díameter). —Speed, 
750 revolutions per minute, driven by belt; enwing damp pitch pine 
12 ft. per minute, 10 to 17 in. thick (average 14 in.); power taken, 
21 to 36 B. H. . (average 26). 
5. Band Saw }-іп. wide. Running at 3,670 ft. per minute. 
Sawing 34-іп. Kauri pine = 1 43 В.Н.Р. 
” 92-in. s „ =28 » 
: T] 73-in. yellow T = 1°63 37 
6. Grat ing Saw.—Cutting four grooves Jj in. wide x {# in. deep, 
at 2 ft. per minute, 10 B. H..; runaiag light, 23 B. H. P. 
7. Wood Planer (36 in. wide).— Running light, 34 B. H. r. 
Planing pine 27 in. wide; -in. cut. ; 14 ft. per min. = 8 B.H P. 
” teak 124 „ iI „ 114 „ ” =6 , 
” » 224 iv x. » ; 14 „, » =7 5 
8. Wood Planer (24 $n. wide).—2,200 revolutions per minute. 
Planing piae 16] in.; $-in. out; 14:5 ft. per min. = 3°25 B. H. P. 
164 „; J: „ ; 145 „, „ = 25 » 
» » "n5 „ 5145 „ „ = 3 Т 
9. Wood-moulding Machine —Cutting teak about 5 in. square on 
three sides, aad ploughing fourth side; 13 ft. per minute = 
10 5 B.. P. | 


» os 


SPECIAL MACHINES. 


1. Wellman charging machine for steel furnaces.—Three 25 н.р. 
tramway motors are ueed, one each for the travelling, traversing and 
lifting motions, aud a 5-H.P. motor for the turning gear. The 
power taken varies from 7 to 70 вн.р. The tubs hold 3 tons, and 
а 40-ton furnace is charged in half ап hour, as against four hours by 
manual labour. The advantages over manual charging are a reduc- 
tion of 50 per cent. in wages, an increased output of 25 per cent., 
and a reduction in the cost of repairs. The 40-ton charge takes 
three B. of T. units — 214. 

2. Power hammer, 5-сі. size,—Hammering out wedges 6 in. x 
8 in. х 1 in. tapered to nothing = 475 to 10 в.н.р. A series- 
wound motor would be best for thie, as it would slow down on 
cushioning, and take about 6 or 7 в.Н.рР. — 

3. Stern tube-boring machine, driven through worm gear: speed of 
bar, 136 r.p.m. ; diameter of hole bored = 264 in. ; cutting speed of 
tools, 95 ft. per minute. With four tools cutting үу in. = 
101 B. H.. ° 

FANS AND BLOWERS. 


1. Root’s Blower, for 2-ton converter, takes 40 B. H.., with a 
pressure of 1 5 los in converter, and 61:5 B. P. with 2 5 lbs 

2. Ditto. for Cupola.—Melting 8 to 9 tons an hour, with 14 to 
15 oz. pressure in cupola = 70 to 73 B H.P. 

3. Ditto. for 3 to 4 tons per hour. With 9 to 10 oz. pressure in 
cupola = 34 to 37 B. P. | | 

4. Sturtevant Fan for steel foundry cupola, 2 to 44 tons an hour; 
running l:ght, 11 B. f. .; blowing, 12 B. H. P. 

5. Fan for nine smiths’ fires, 5 to 5˙5 B. H P. 

6. Fan for 3 smiths’ fires, 8 5 B. H. P. 

7. Roots БІ wer No. 2 “1900” Pattern.—190 revolutions per 
minute = 6'4 BHP. 

8. Air Compressor for Pneumatic Tools, four 10 x 6 in. cylinders; 
air pressure, 70 lbs. per sq. in.; driving six chipping tools and three 

drills = 153 B B. p. 
9. Portable Painting and Lime- Washing Mochine, driven through 
single-reduction worm gear; air pressure, 10 lbs.; working two 
paint sprays = 2 6 B. H. p. 


A table of powers taken by line shafting is given. The 
power for ordinary cases varies from about 5} to 13 B. H. p. 
per 100 ft. of 8 to 34 in. shafting, the average being 9'1. 

A table of figures is also given relating to the B.H.P. of 
motors installed per 1,000 sq. ft. of shop area. For these 
and fuller information as to the sizes of motors used for the 
various machines and the methods of gearing employed, 
readers are referred to the original papers. As regards tbe 
lighting arrangements, the figures given by the author are 
summarised as below, the figures referring to 500 watt arc 
lamps. | 


Heavy machine shops (average height of lamps = 35 ft.) 


= 400 watts per 1,000 sq. ft. of floor area. 
. Light work (average height of lamps = 16 ft.) = 375 
watts per 1,000 sq. ft. 

Foundries and steel foundries = 240 watts per 1,000 
вд. ft.; forge, about 350 watts per 1,000 вд. ft. 


LAY PRESS TECHNICS. 


Lorp Ketvrw has stated that it is easier to conceive the infinite 
than the finite. Certain recent events have led us to the conclusion 
that the gullibility of the lay press must have been in his mind 
. when making the above statement. 

The Dally Express of April 30th contained an article entitled 


“Electricity from the Clouds.” The article proceeds in all seriousness 
to deacribe a “dassling scheme for tapping the inexhaustible elec- 
trical power of the skies,” which, it is perhaps needless to say, is to 
be put into operation in the United States. The article goes on to 
describe how this is to be done. | 

It is extremely simple in theory. Seven acres of land have been 
acquired and the initial plant will be built there, and the induc- 
tion and distribution of electricity begun." It is also stated that 
the plans of the building and the machinery are all made and 

rovide for the distribution of 140000 н.р. From the roof of the 

uilding an insulated copper cable $ in. in diameter will “extend 
upwards” for 126 miles. There it will be fastened to a spherical 
ball or generator. (To place the shape of the generator beyond a 
doubt, it might have been mentioned that the spherical ball will be 
round) Above this generator will be a steel cable of two strands 
each p of an inch in diameter. This steel cable will be 102 miles 
in length. 37$ miles above the generator there will be another 
steel ball weighing 10 ounces, and another steel cable (dimensions 
not stated), 27 miles long, will extend upwards and connect there 
(*tbere" is a little vague) with an aluminium cable 3 in. in diameter. 
This aluminium cable will be 48 miles long, and wiil terminate in a 
silver ball weighing 3} ounces. As tbe silver ball will therefore be 
some 275 miles above che surface of the earth, it is considered to be 
beyond the reach of ordinary thidves. The article goes on to say 
that this electrical *ladder" will extend into the region of the ether 
beyond the earth's atmospbere, and that the ether occupies the whole 
space be! ween the sun and the planet (which planet ів not specifically 
stated) and the stars. This i+ certainly going a long way, but 
appears to somewhat limit the extent of the ether, and to leave us 
in doubt as to what may exist in the space beyond the stars. 

The writer of the article appears at this point to have been seized 
with some misgiving as to how the 275 miles of copper, steel, and 
aluminium cables are to be supported, but he naively remarks that 
this is still the inventor's secret," and that the inventor declares 
that the methods and priaciples involved are well known to science, 


-and that it is merely a question of applying them. It is further 


stated that once the “ladder” reaches into space it will remain 
tbere for ever, as it will be eupported “ by the natural forces of the 
universe.” In order to account for this remarkable phenomenon 
the inventor claims to have discovered the magnetic centre," which 
“ strongly draws away that part of the cable outside of the earth's 
atmosphere, and thus keeps the whole cable upright and taut.” 

It may be mentioned that two woodcuts divide the text of this 
article, and although they appear to have reference to some other 
scientitic discovery they are sumewhat apposite. One represents a 
human head with a portion of the braia laid bare which is being 
stirred up bv a brusb, and is intended to show “the brain centre, 
injary to which causes loss of relf-control.” And the second 
purports to illustrate the character of “sluggish blood whose owner 
bas criminal possibilities.” 

Is it possible that the newly-discovered magnetic centre has 
unconsoiou : ly drawn these tributes to the genius of the inventor 
into jaxtaposition with the description of his invention ? 

The second instance of fooling the press occurred somewhat 
earlier in the month. The victim in this case was the Morning 
Leader. We think that there is a certain family likeness betweeu 
the designed insanity shown in the description of the alleged 
means of communicating with interstellar space quoted above and 
the three letters which we reproduce below—our readers may judge 
for themselves. 

These letters are put forward by the Morning Leader as worthy 
contributions to a serious scientific controversy, namely, the 
question of the nature of the material used in the construction of 
the Discovery. : 

The first of these letters appeared appropriately enough on April 
1st, and is as follows :— | 


“THs ! DISCOVERY.’ 


“ Bir, —' Sympathiser has evidently not taken into consideration 


. the effect of salt water on Eichenflopper steel plates in such a low 


temperature. These plates, as every practical engineer should know, 
are rivetted by the best copper mergugger bolts, which bring leak- 
age to a minimum. 

“ A slight leakage, however, was inevitable, taking into considera- 
tion the action of animalcule and the straining owing to the 
pressure of the pack ice and the under-currente, of which navigators 
know nothing. | | | 

" Yours, &o., 
“Е. Hinton FRBRASER." 


This was followed a fortnight later by letter No. 2, which runs as 
follows: 


«Тнв * DISCOVERY.’ 


"Sir —With reference to the leakage that befel the Discovery 
during her successful trip towards the Southern Pole, I quite agree 
with Mr. Hinton Fraser that the Eicherflopper plates used on that 
occasion were in every way а success, and leakage was brought to a 
minimum. 

“This discussion recalls to me the trip of the whaling sloop 
Urumtes in 1876, when this vessel was chartered by Capt. von 
Steiner, an enthusiastic Polar explorer. 

* Og the vessel's arrival at Solothurn, I had the honour of board- 
ing ber and making experiments with the plates on this vessel, and 
applied the celebrated Eisbein test, calcium oxide. 

."I found that molar indentation of animalculs had taken place, 
and the vesael bad lesked in consequenoe. 
1 r * Yours, &., 

“Н. Machnar.“ 
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And emboldened by success the practical joker resolved to further 
test the extent to which the Morning Leader would swallow manifest 
absnrdities and concocted letter No. 3, which we must admit is 
facile princeps in the art of absolately blatant idiocy. 


“THe ' DISCOVEBY.' 


" Sir, —I feel greatly interested in the discussion as to the merits 
of Eichenflopper plates being carried on in your valuable paper. 
" Bome three years ago, through the courtesy of the manager, I 


was shown over dhe works at Andermatt, where these plates are 


manufactured, and where most of the world's biggest ships are 
fitted. I was greatly struck with the huge stack of machinery used 
in the punching of the rivet crafters and lumbera, and the great 
precaution taken to prevent warping of the steel grungers that 
overlap the bilgers which the plates are cast from. The exactness 
of the grab chain when entering the flying wood crank was astound- 
ing. The fritishness caused by the slinging bungers can be distinctly 
felt by placing one's band on or near any small quantity of waste 
or fire damp when the pressure gauge indicates 80 per cent. lbs. to 
the inch, which pressure the Discovery had to undergo. 

" As all engineers know, in fixing the plates, the pressure (auto- 
matic) should be placed clear of the plate, to allow for the warping, 
and the steam would consequently clink the top-flying clunkers, 
instead of there being any chance of clunking the clinkers, ав in 
the case of the Discovery. 

" Yours, &., , 
Frenk. TINSON.” 


Of course, the intention to be idiotic is so obvious tbat comment 
thereon is needless, but some of the ideas of the writer are really 
quite ingenious and amusing. Take, for instance, the alleged 
detection on the steel plates of a vessel of tbe molar indentation 
of animalculæ.” Or the daring absurdity of speaking of a vessel’s 
arrival at Solothurn, which is a town in the centre of Switzerland, 


and the perfectly delightful reference to works at Andermatt 


“where most of the world's biggest ships are fitted." 

We have frequently adverted to the ridiculous position in which 
the lay press often places itself owing to the ignorance or incom- 
petence or conceit of the members of the staff who deal with 
descriptions of technical subjects, and the instances which we have 
quoted above certainly go far to show that as a means of educating 
the public the lay press is still far behind what it ought to be. 


AT 
MR. AUSTEN CHAMBERLAIN’S COMMITTEE. 


By CHAS. H. GARLAND. 


To those who have watched closely the trend of events, there have 
not been wanting signe for some months back that there was to be 
a change in the attitude of the Postmaster-General towards the 
complaints of his minor estsblishment. At the commencement of 
the current year these signs became more distinct, and it was certain 
that the demand for an inquiry when next made in the House of 
Commons could not be effectively countered by the absolute negative. 
First, there was the increasing number of members on either side 
of the House who were pledged when candidates for Parliament to 
vote in favour of an inquiry; then ете was the increasing atten- 
tion being paid to social questions after the termination of the 


war, а fact that was getting underlined at evéry bye-election ; and, 


farther, there was the nearing prospect of a general election 
rendering members increasingly anxious to make some show of ful- 
filment of their pledges. Within tbe Post Office, too, there were 
influences at work. The whole telegraph house was beiog put 
in order to welcome the visit of the delegates to the 
International Telegraph Conference, and an energetic demonstration 
of a discontended staff was among the things to be avoided. To 
crown this the nominee of a Postal Organisation had become the 
accepted candidate at York City, where with Liberal aid there was 
a good chance of his being returned. By a supreme effort of 
organisation, a conference of Unionist M.P.'s, who were pledged as 
candidates to a Postal Inquiry was called on February 26th, under 
the presidency of Sir Albert К. Rollit, and it was decided (1) to 
organise a deputation to Mr. Austen Chamberlain from his own 
side of tbe House of Commons; and (2) to sign a petition also from 
his own side of the House, urging him to appoint a Select Com- 
mittee to make inquiry into the alleged grievances of the Postal 
employés. So successful were these operations, that the aid of a 
total of 85 Unionist members was obtained, and so conscious were 
these gentlemen that “something would be done,” and that this 
" gomething " depended largely on tbe trend of the political move- 
ment in tbe country, that one well-known Unionist M.P. said to 
me on February 26th, “ If Crooks wins Woolwich, you will get your 
inquiry.” Woolwich was won cn a Government labour question 
largely, and the issue of the Postal movement was no longer 
uncertain. On March 26th Mr. Chamberlain received a large and 
imposing deputation of Unionist M.P.s, who for the first time in 
such circumstances were accompanied by two of tbe Postal 
employés, who were allowed to state a case forinquiry. It became 
an open secret from that time that some means was to be found to 
help the Unionist members to fulfil their pledges to their con- 
stituents and to pacify the aggrieved staffs. The question only 
remained, How was this to be done? When the Post Office vote 
came up for discussion on April 30th Mr. Chamberlain announced 
his decision. 

Bearing in mind the ends to be attained, the method adopted 
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graphiste (provincial) are adequate.’ 


was a singularly unfortunate one. То my mind two courses were 
open to the Postmaster-General. First, to keep the reins in his 
own hands and boldly set about the necessary inquiry and reforms 
himself; or, secondly, with equal courage to appoint a really 
impartial and properly constituted board of arbitration to do the 
work for him. He has adopted neither of these courses, and as а 
result he fails in all his aims, and in addition sets a premium on 
agitation. I will show as briefly as possible how this happens. 
Recognising that the questions at issue were largely matters of 
dispute between themselves and the administrative officers, and 


that both parties to the dispute were liable to take a biassed view; 


and, further, recognising also that all reform should be preceded by 
inquiry, the men have for years asked for such an inquiry. The 
particular form of inquiry which seemed to offer a fair guarantee 
of impartiality and public responsibility was a Select Committee 
of the House of Commons. The House of Commons offers a wide 
field of choice, and among its lawyers, business men and other 
classes possesses an abundant supply of the necessary abilities. 
In addition, the method of appoiating such Committees is 80 
scrupulously honourable as to carry confidence to all parties. But 
the Postmaster-Geueral says that such a Committee is the most 
unsuitable tribunal he can imagine to deal with the subject, and 
the only tangible reason he urges in support of his opinion is that 
a Select Committee would be subject to “ electoral pressure." The 
" electoral pressure ” of postal employés is represented by a total 
of 40,000 members of organisations scattered over 670 con- 
stituencies, and cannot possibly be such a terrifying influence as we 
are asked to believe. And, as if to accentuate the fact that this alleged 
reason is only an excuse, there is at present sitting a Commission 
on Civil Service Superanuuation, in which all these 40,000 postal 
employés, and a host of others besides, are interested, upon which 
there are members of the House of Commons! And no suggestion 
or complaint of electoral pressure has arisen. But for this reason 
Mr. Austen Ohamberlain avoids the tribunal asked for, and by the 
decision of which the men are pledged to abide, be it favourable 
or unfavourable to their claims, and he makes the following 
proposals :— 

To appoint “а small body of men—I hope not more than five 
of practical experience who will consent to examine the scales of 
wages now paid, and will report for my information whether they 
consider them adequate or not. I do not wish to pledge myself to 
the terms which I am now going to read, for I have not had time 
to fully consider them. But in order to give the Committee an 
indication of what I have in my mind, I will say that the 
reference should be something of this kind: ‘To inquire into 
the remuneration of the undermentioned classes of Post Office 
servants, and to report whether, having regard to the rates of wages 
current in other employments the rates of postmen, sorters 
(London), telegraphiste (London), and sorting clerks and tele- 
These are the great classes of 
Post Office employés. If Y am fortunate enough to obtain the 
services of gentlemen who will give the time and experience which 
are neoessary for this inquiry, I shall hope that they will be able 
to give me a general opinion on the scales of these main classes, and 
that, in the light of the standard so set up, I shall be able to deal, 
if I am then in office, and, if not, my successor will be able to deal, 
with the claims of the miror bodies who are not actually included 
in the list I bave read ont." 

There is a distinct advantage in being able to criticise this 
proposal before the names of the Committee are annouuced, as it 
becomes thus easy to escape any suspicion of personality. Buch а 
committee will be amenable to nobody, and its decisions cannot 
carry the weight of a body of responsible representative men. It is 
chosen by one party to the dispute, and its decisions will only, in 


‘all probability, be communicated to that party, and eventually the 


final decision must rest with the Postmaster-General For it 
depends on him whether he makes the decisions public, and further 
whether he carries them out. To the men then it cannot appeal 
as an arbitration board. Nor, indeed, can anybody conversant with 


‘the principle of arbitration pretend that such a body should be 


permitted even to masquerade as an arbitration board. — It is to be 
selected apparently entirely from one class: the employer class; and 
the employed will have no representation on it. It will, therefore, 
from its very constitution frustrate the aim of pacifying the staffs, 
and will not allow the pledged members of Parliament to claim that 


, their pledge has in any way been fulfilled. For the underlying 


principle of their promise was to get an independent impartial 
qui 


ry. 

But even did the constitution give satisfaction, the terms of 
reference exclude such a consummation. They embrace wagesonly, 
and however sordid the Postal employés may be suspected of being, 
they are not so sordid as to set up the question of wages as of first 
importance to the exclusion of all else. There are other questions 
of wide social and service import which require settlement. Among 
others I would enumerate :— 

(a) Civil rights. 

(^) Right of combination. 

(c) Special leave for combination purposes. 

(d) Insanitary offices. 

(e) Insufficient meal relief, aud a number of minor topics. Nor 


is it clear that the question of the “ breach of faith” by the 
London men with regard to their maxímum salary will within 


the scope of the inquiry. Without a settlement of this vexed 
question, the Metropolitan men will know no peace. 

And if these matters are uot sufficiently convincing as to the 
Committee's inability to secure the ends apparently aimed at, there 
is even worse behind. In limiting the inquiry to the four classes 
named, Mr. Austen Chamberlain is obviously yielding to the very 
force he claims to protect hon. members from, and setting a distinct 
premium on agitation. For the classes named are not the worn 
paid or the most numerous of the minor establishment, but they are 


- 


Vol 58. No. 1,331, Mar 29, 1903.] 


THE ELECTRICAL REVIEW. 


941 


the best organised. Excluded from the inquiry are the 81,410 
“persons employed in unestablished positions, or auxiliaries, the 
very worst paid and treated of the Postal army. Excluded also 
aro the 21,220 sub-postmasters, and over 6,000 porters, linemen, 
tube attendants, tracers, &c., who bre all on the very lowest scales of 
pay. The classes included number only, roughly, 60,000 as against 
108,000 excluded. But the included classes are highly organised 
and persistent in the pursuit of their claims, and the lesson to be 
read is therefore unmistakeable, 

Mr. Chamberlain has granted this inquiry in order (1) to assist 
his Unionist friends to fulfil their election pledges; and (2) to 
pacify hie staff. The composition of the body and its terms of 
reference preclude any such result, and will nof even stop Parlia- 
mentary agitation. The resumed debate on May 11th proved that it 
did not bring satisfaction even on his own side of the House. If he 
still desires to suoceed, even in part, in his aims, I would suggest to 
him that he use this Committee merely as an advisory body, and 
gripping the situation courageously and avoiding half courses, deal 
with the questions himself and on his own responsibility. Failing 
that he might well put his faith in the integrity and impartiality 
of a Select Committee of the House of Commons. His present pro- 


poeal displays but little courage and offers but small hope of 


success, 


LIQUID FUEL FOR POWER PURPOSES. 


Ax excellent résumé of the present position of the liquid fuel 
question appears in the Engineering Magazine. As far back 
as 1887 the Pennsylvania Railroad found oil to be a satis- 
factory fuel, but as nag (ргө have required 52,000 barrels 
per day for the whole line the idea was given up, as such a 
consumption would have probably put up the price of liquid fuel 
and cut down the economy to a negative figure. Similarly the 
Chicago, Burlington and Quincy line could not see their way to 
the use of liquid fuel some six years later. Since new bil fields 
have been found, however, more has been done. Many conoerns in 
America—perhaps near the fields—have adopted liquid fuel. Even 
in the Eastern States some are using it in preference to coal, and some 
American steam ships have been fitted for its use. Experiments have 
also been made by the U.S. Navy department, which have shown fair 
results. 'The boiler experimented upon was not of very suitable 
type, however, and it is no matter of surprise that the results were 
not smokeless, Still the Bureau of Steam Engineering recommend 
that one-third of the torpedo boats and destroyers should be fitted 
with liquid fuel. In ornia and Texas, of course, oil basa decided 
advantage over coal, and its use is fast growing, one Californian 
railroad using oil on 180 of its locomotives. 

The author recognises that the only satisfactory method of 
burning oil is to atomise it into a refractory furnace with a sufficient 
 sirsupply. In ur pinnas the air supply need be but little in 

exoess of the chemical minimum. The rate of combustion of oil is 
limited only by the rate at which the flame can be forced through 
the furnace. As regards the astomising agent, air appears to be the 
more economical if at a low pressure of 1 to 2, or even 5 to 10 lbs., 
bat all burners or atomiaers will not work at low-air pressures, and 
the cost in steam for compressing air to greater pressures, grows 
more rapidly than the efficiency of the compressed air, and when 
a high is needed, steam is probably the more economical, 
but we may add it ought to be not merely dry, but superheated, and 
the oil ought to be preheated ín order that it may lose its viscidity 
and atomise freely.  Flat-mouthed atomisers seem to be much 
used in America. They get through more duty than circular 
atomisers. ' | 

M. Bertin, of the French Navy, who at one time was quite favourable 


to the use of air, has rather changed his opinion, and inclines to the . 


use of steam. For marine work, however, the waste of fresh water 
must not be overlooked. Steam absorbs heat by its di:sociation in 
the first part of a furnace, and gives it up again later. Its effect 
is, therefore, to prolong flame and reduce the intensity of local 
action. А usual form of preheater for oil is a piece of 6 in. or 
8 in. pipe, capped at both ends, and serving as a passage-way for 
the oil on its way to the furnace. Inside it is a coilof small 
steam pipe. A temperature of 180° to 240° F. is usual, the limit 
of temperature being that none of the oil should be vaporised before 
it reaches the burner, or the atomising process will be interfered 
with. 

Perfect furnace conditions are, as the author says, easier to seeure 
with liquid than wiih solid fuel, but it may be also stated that, with 
imperfect conditions, liquid fuel will smoke so horribly that it has 
compelled good conditions to be observed, whereas with coal the 
smoke is not so offensive, and ignorance is still allowed to rule the 
combustion of coal, though it is well known that coal can be burned 
smokelessly in proper furnaces. 

As some 15 Ibs. of air must be applied to each pound of oil, it is 
clearly not practicable to put all the air through the atomiser. 


Hence the need for other openings to supply air, usually below the. 


flames or at such points as are found necessary, as at the bridge, 
peep-holes being provided when possible, through which all parte 
of the furnace can be inspected. Air should be heated by passing it 
through channels which are laid in the flame bed and wherever air 
is admitted the temperature of the furnace must not have fallen 
below the temperature of ignition, or the fuel will remain 
unburned. 

Until the world's production of liquid fuel haa increased many 
times, the liquid fuel question must be treated in a conservative 


manner. Liquid fuelis so obviously suitable for special cases, such as 
the peaks of the load in a lighting station, and for various other uses, 
that it will always possess special value, but its universal application 
is as yet outside the region of commercial practicability. © 


* LJ 


ROYAL COMMISSION ON LONDON TRAPFIC. 


А FURTHER sitting of the Royal Commission on London Locomotion 


was beld on 15th inst., under the chairmanship of Sir D. Barbour, 
at the Westminster Palace Hotel 

Evidence was given by Sir RicHARD NicHoLsoN, the Clerk to the 
Middlesex County Council, who, in reply to the CHatnmay, said he 
was not prepared to give any opinion as to the desirability of 
appointing a tribunal to deal with the traffic problem, but would 
put before the Commission the position of Middlesex with regard 
to light railways and tramways. The population of Middlesex was 
792,314, and was increasing very rapialy. The county was served 
by 11 railways. The majority of these ra'lways had been unable 
to cope with the enormous traffic in the morning and evening 
between Middlesex and London, and had expressed themselves 
incapable of running any more local trains, Since the Light Rail- 
way Act was in 1896, and the decision of the Board of Trade 
that what are virtually tramways could be promoted under the 


. Light Railway Act, numerous orders had been introduced for 


promoting so-called light railways along the main roads o? the 
county. Middlesex had consistently opposed these applications, 
which, for the most part, entirely ran along the main roads of the 
county. The County Council took the view that the main roads 
belong to the inhabitants of the county at large, and that light 
railways traversing them ought to be under the control of the 
County Council as the authority under the Light Railways Act, and 
not under that of the various local authorities along the roads. as 
any arrangement of this sort might result in a deadlock ia 
the working of the railway as а whole. Sir Richard went in grat 
detail into the position of the County Couucils; the schemes of the 
London United Tramways Co., the Metropolitan Electric Tram- 
ways Oo., &c, and his conclusions might be thus summarised : — 
(1) As regards the west the difficulties were enormous owing to the 
foothold obtained by the London United Co. before 1896, or even 
1889 ; (2) the action of the District Councils and the opposition of the 
London and South-Western Raílway Co., together with the Parlia- 
mentary disabilities and the decisions of the Commissioncrs, made the 
position of the London United Ce. well nigh impregnable; (3) the 
arrangement with them was an act of self-preservation; (4) the 
arrangement whereby, and whereby alone, the Council has 
acquired control of the North Metropolitan Co. has saved the 
raising of & large sum of money, is equally precedent. 


— 


Sir David Barbour (chairman) again took the chair at the sitting 
held on 22nd inst. at the Westminster Palace Hotel. 

Mr. S. Monsz, solicitor, was called, aud stated that he had hai 
large experience in the promotion of tramway schemes before 
Private Bill Committees and before the Light Railway Commis. 
sioners. He favoured the appointment of a tribunaal to deal with 
the questions of London locomotion, and thought that after fall 
inquiry their decision should be final. He took it that if such a 
tribunal were appointed and given powers to initiate schemes in the 
way of guggestion, it would be necessary to give them ratber 
striogent powers, and if they followed the policy ef the Boston 
Rapid Transit Commission, of course the authority would have 
power to raise money to carry out schemes. He considered that 
egislation by private Bill was not so satisfactory as the procedure 
before the Light Railway Commission. In the first place, the 
procedure before the Light Railway Commission was cheaper, 
and it was also more expeditious, inasmuch a3 the Commissioners 
went to the spot where the scheme was to be carried out, and all 
the parties devoted their whole attention to the matter. There 
were, on the other hand, certain difficulties in connection with tre 
Light Railway Commissioners’ procedure, and these, he took it, 
primarily arose from the fact that the Light Railways Act was 
passed as au experiment. It was a devolution of powers from a 
higher authority to a new body for a period of five years, and Parlía- 
ment no doubt thought it better to give rather limited powers. 
Experiecce, he, thought, had shown that the powers of the Com- 
mission were more limited than it was advisable they should be. 
Owing to the operation of the Tramways Act the Light Railway 
Commqissionera had always allowed the right of veto of local 
authority to tramways, although there was no provision for 


N 


that in the Light Railways Act. ` He knew of cases where he repre- . 


sented the promoters, and the sole ground of objection by the local 
authority was that they objected to & company coming in, and 
although the Light Railway Commission considered tte objection 
was unreasonable, still they refused to grant the order asked for. 
The Commissioners felt that so long as the Tramways Act was upon 
the statute book, they ought to consider the localauthority. He 
admitted that the local authority should bave a prominent voice in 
the matter, and should have the full opportanity to bring their 
views before the Commission, but he submitted that a scheme ought 
to be considered on its merite, and it should not lay in the power of 
a small unimportant local authority to defeat a scheme altogether. 
Then the Light Railway Commissioners with regard to tramways on 
roads had always followed the principle of the Tramways Act, and 
had given the local authorities a purchase clause, but his opinion 
wasztbat the giving of a purchase clause to local euthorities was not 
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the best way to serve the public interest. He thought instead of 
the purchase clause, there might be some authority given to the 
Commission or appointed tribunal to inquire if the company were 
working their undertaking to the public advantage, and that if they 
were charging too high fares and making large profits thereby, 
there should be power to amend tbe order во аз to cause a revision 
of fares. Of course he took it that the tribunal would take all the 
facts into consideration, such as the capital expenditure and cir- 


cumstances of that kind. From the public interest point of view, 


he did not think the objection to a purchase clause would be 
removed if it was laid down that the tramway or light railway 
should be purchased at its value as а going concern. It would meet 
the sbareholders’ point of view, but his opinion was that 
it was far better to have tramway undertakings managed 
by men of commercial experience under some control, as he had 
suggested rather than to have it worked simply as a speculation. 
He did not think that would prevent the capital being raised, and 
did not think many tramways or light railways had fallen through 
from want of capital. Under the Electric Lighting Acts they found 
that without any tribunal, companies reduced their charges greatly. 
If tramways were to be purchased as a going concern, the result 
might be the same as was now the cass in Marylebone. There it 
‘wae said the ratepayers were to be overburdened by the extortionate 
price which the Council said the public were to be calléd upon to 
pay. He was, of course, looking at it from the public point of view. 
It was no doubt the universal opinion that the Tramways Act had 
not facilitated the construction of tramways, for the veto of local 
authorities had discovraged promoters. He could tell them endless 
instances of that in his own experience. They not only had to get 
the consent of the local authorities for construction, but also for con- 
version of a tramway from horse traction to electric traction, because 
the earlier powers only gave horse traction. He knew a case of 
a group of tramways on which a company was prepared to 
spend £1,000,000 to electrify. They got the consent of all the 
authorities but one, who vetoed it. The reason they vetoed it was 
because they had an electrical tramway themselves, and could not 
make it pay, and in order to make it pay they wished to supply the 
company with electric current, and they wanted to charge an extor- 
tionate price. In London no company was able to get tramways, 
because the London County Council exercised their veto. He had 
not personally been: concerned in the promotion of tramways in 
London, but in a speech made in the House of Commons by Mr. 
J. Burns on May 15th of last year, he stated that the local 
authorities had vetoed 38 proposals of the L. O. OC. In Croydon the 
British Electric Traction Co. leased the tramways from the Corpora- 
tion, and they bad extended them. By making an agreement with the 
Beckenham local authority they were enabled to get to Beckenbam, 
but they could not come to terms with Bromley, with the result 
tbat the extension to Bromley and beyond was stopped. Another 
difficulty which promoters had was the veto of frontagers, but this 
veto only applied in regard to tramways promoted by a Board of 
Trade order. If it was the case of a promoted Bill then Standing 
Orders only allowed a locus, and that he considered was sufficient. 
As compared with the Light Railway Commission the procedure 
under the Tramways Act was very expensive. It was twice as 
expensive, but the Tramways Act was still greatly used, because the 
Light Railway Commision had no power to alter a Tramway 
Act, and when existing tramway undertakers wanted to extend 
their tramways or to electrify them, procedure ander the Tramways 
Act could not be avoided. He held that the Light Railway Com- 
mission bad attached too much weight to the question of competi- 
tion with existing railways. There was an application for a light 
railway or tramway between Egham and Staines, and it was 
opposed by the South-Western Railway, who alleged that they 
earned a revenue of £300 between those places, and tbat was suffi- 
cieut to throw out the order. It would obviously be difficult to Баа 
places where shch а revenue could not be earned. He did not say 
that the steam railway should not be considered, but it should be 
on the merits of the care, Under the Light Railway Act, again, the 
Commission had no power to direct that any other body should bear 
a portion of the expense of street widening which would form a 
public improvement. He considered that the tribunal for London 
should consist of four members, who should devote their whole 
time to the work, and that they should bave wider powers than the 
Light Railway Commission in the direction he had indicated. 
The Commission adjourned. 


THE BETTER WAY. 


AFTER all reason generally triumphs sooner or later over 
unreason, the only trouble being that there is still such a large 
standing army enrolled under the cloudy banner of the latter 
force that the battle between the two is often prolonged and 
is always expensive. Perhaps, as education spreads, the 
enlightened will so out-number the dull that reason will be 
assured of a majority at the debates of every Council in 
England. 

Although а perusal of the speeches made by members of 
the Wolverhampton Council during the late lengthy debate 
on the fate of the Lorain system leaves an unpleasant im- 
5 that many members of that Council have yet to be 

ught under the influence of reason evidently by the aid of 
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education, it gives us much pleasure to record that these 
members are not in the majority. | 

For the reasons set forth in. previous numbers of the 
REVIEW, it must have been perfectly plain to the bystander, 
unaffected by the heut of the fight, that the only sane course 
open to the unfortunate experimenters was that leading to 
abandonment of the Lorain system. That course has been 


taken, and, as chronicled already, by the respectable majority 


of 11 (28 to 17). 

In order to bear out our statement that better education 
is needed by some of the Oouncillors, we extract a few of 
the more remarkable arguments used to prove the case for 
the Lorain Co. :—“ Mr. Shawfield had worked out that the 
total additional cost of the working of the Lorain system as 
compared with the overhead was equivalent to °813d. per 
car-mile. He (Alderman Mander) had brought it down to 
"613d. . .. Time would prove whether Mr. Shawfield’s 
figures were more correct than his. . He would back his 
figures." | 

So we have the astounding picture of a paint, colour and 
varnish manufacturer setting his opinion, and asking a 
responsible body of men to set his opinion, against that 
of the specialist to whom the town pays a salary for the 
express purpose of advising them in these matters. How- 
ever, judging from the second speech made by this worthy 
alderman, when he must have seen that the tide was running 
against his side, and thought it time to throw up his last 
sand wall, he is not obsessed so much by the Lorain system 
as by hatred—blind, sputtering hatred—of that veritable 
King Charles’ head the B.E T. Co. 

The B.E.T..have long expressed a most laudable desire to 
give Wolverhampton the benefit, which only they can confer, 
of inter-communication with all the neighbouring towns, 
but, so long as the Lorain system exists inside the town, and 
the trolley system outside, во long is it impossible for such 
inter-communication to be effected—impossible, that is to 
say, within the region of practical politics. 

This is how Mr. Mander feels towards any proposition of 
that sort :—‘ Those who are still against it (the Lorain 
system) are practically playing into the bands of the B.E.T. 
Co. І say you are playing into the hands of the B. E. T. Co. 
. ... That company are working tooth and nail to get 
Wolverhampton by hook or by crook, and anything you do 
against the Lorain is practically in favour of the B.E.T. 
Co." i | 

We no more hold a brief for the B.E.T. than does any 
member of the Wolverhampton Council, but we fail to see 
the logic of paying very much through the nore for a novel 
syatem of traction in order that ап impassible stop-block 
may be maintained at every entrance to the town. Да 
previous articles, we have been occupied so fully with other 
aspects of the case that we have omitted to enlarge on the 
matter of isolation, although this is one which directly 
affects a large and stable portion of the community, while 
undoubtedly indirectly touching the pockets of every 
inhabitant. 

It is very evident from Mr. Mander's injudicious speeches, 
that he is possessed by & virulent antipathy to the B.E T., 
and he has much to answer for to the tradesmen, and rate- 
payers generally, of Wolverhampton, if, simply to vent his 
spleen, he has introduced deliberately & system of traction 
which he must have foreseen would have the same effect as 
the re-erection of toll-bars at the approaches to the town, at 
which a prohibitivetoll was authorised. Here we have well- 
illustrated the ill effects which too often arise from one man 
holding a majority of a Council in leading strings. If the 
man is of the type of, say, Mr. Joseph Cbamberlain, it may 
be that all will be well, but men of that type are hard to 
find, and it sometimes happens that a man possessing wealth 
and a certain blunt obstinacy of character, which passes for 
a time as strength, and even as breadth of character, 
attracts and subordinates to himself, some as sycophants and 
some as believers, a sufficient number of adherents to carry 
through anything on which his mind is set. Svconer or 
later, depending on the average intelligence of the Council, 
the autocracy of this kind of man is broken, chiefly because 
he lacks the grand requirements of a true leader, namely, 
perfect mental balance, and an instinctively correct perception 
of perspective. = у | |. . e 

Alderman Mander seems to be a case in point, and his 
own exposure of his exploitation of his town for the purpose 
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of thwarting the perfectly legitimate aims of an outside, but 
British, company, should be sufficient to sap his misused 
power. 

Whether the proposals of that company were acceptable or 
not was a question entirely for Wolverhampton to decide, 
and we have no criticism to offer now as to the wisdom of 
their decision ; but we believe that, if the majority had not 
been swayed by one man, not only the Lorain system, but 
any surface-contact system, would have been scouted, and по 
eystem but that by means of which communication with the 
outside world could be maintained freely would have been 


considered. Thus no vexed question of comparative costs 


would have arisen ; no loss, the actual extent of which has 
not yet been divulged, would have been sustained ; and no 
arbitration with its dread possibilities would be now hanging 
over the town. 

The dictum of a Councillor with respect to depreciation 
is generally worth reading, and the following was effused by 
one of the most powerful upholders of the experiment :— 
* А good mary took up the position that if they borrowed 


money for any specific object, and for the life of that 


object (sic), and were compelled to pay back the money 
during that life, then it was a bit rough, after having to 
keep it in proper repair, as they as a municipality would 
have to do, to make out a reserve fund to give to posterity. 
A municipality had to keep a thing in repair; i/ was not 
dike a company, which let it get rollen. The Corporation 
would keep up the plant in an efficient state, so that, at the 
end of the borrowing period, the plant would be practically 
the same as when they started with it. There was a great 
difference of opinion as to the question of reserve funds. 
No one would dream of asking them to put more than 
£4,000 or £5,000 aside for a reserve fund." 

In that short paragraph is contained practically every 
fallacy which we have endeavoured to strangle since the day 
of its birth. Charmingly expressed, too. After all, perhaps 
Wolverhampton is lucky to have escaped with the Lorain 
system only. 

Another Councillor included the following amusing 
medley in his speech :—* What does it matter what rates 
you pay? He would rather be in an up-to-date town and 
pay 10s. in the £, than be in a third-rate town badly 
managed. . . . The rates would go down. . . . We 
shall have to practise economy." 

We understand a man with a brain clear enough to com- 
prehend his own meaning deciding to vote for the system 
which will economise by raising the rates. 

The debate was ended most appropriately by Mr. Mander, 
to whom the ensuing remarks are attributed: “, . . . if the 
Corporation went to arbitration, and if the Lorain Co. beat 
them in the Arbitration Court, they would have to pay 
something like £24,000 or £25,000 for the boxes in the 
ground. It would cost them at least £2,000 more to take up 
the boxes and put the road in order. . . . They would also 
have to spend £8,500 to put up the poles and wires for the 
overhead, which totalled to £35,000.” 

That is no more than the Corporation can expect under 
the circumstances mentioned by the speaker, but, we would 
ask, did he show the tact of a leader by smacking his lips 
over the recital of the possible pains and penalties, for the 
infliction of which he, as the hottest advocate of the rejected 
system, should be held primarily responsible ? 

As a final word, we congratulate Wolverhampton on its 
decision, and suggest that it will be far cheaper for the 
inhabitants in the long run to grin and bear the risk of 


an unfavourable arbitration (we hope sincerely that it will 


be favourable) rather than keep down the boxes and keep 
out the trade. 


SOUTH AFRICAN NOTES. 


(FROM осв SPECIAL CORRESPONDENT AT JOHANNESBURG.) 


May 4th, 1903. 


Cape Electric Tramways, Lid.— For the third time this Bill has been 
resented to Parliament, the object being to convert the Cape 
uburban Railway system for electrical working. It has previously 

been thrown out, or, in face of strong opposition, been withdrawn, 

the objection being not to the electrification of the system, but to 


_ certain clauses in the Bill itself, which has not been materially 


altered since being first presented. It is not to be passed this time 
without a struggle; at the last City Council meeting it was unani- 
moutly agreed to oppose it. 

Lourenco Marques.—Mr. R. M. Flatow, the managing director of 
Arthur Koppel & Oo., Ltd., and Mr. Wheaton, of New York, of the 
same firm, have paid a visit to the Bay in connection with the 36 
cranes (electrical) ordered from Arthur Koppel & Oo. by the 
Portuguese Railway for installation at the sheds of the Custom 
House of Lourenco Marques. The cranes ordered are particularly 
adapted to the digcharge of vessels on account of the length of 
beam, which extends cver the width of three steamers; when 
once steamers can get alongside it will be possible to land goods 
in this way from three ships. | 

Johannesburg.—Mr. R Н. Oovernton has been ap the 


manager, pro tem, of the Johannesburg light and power us 


and his salary raised to £1,000 with £80 horse allowance. ; 
Covernton has been acting manager since Mr. Cowell resigned in 
January, 1902. Under the new system four chiefs will be appointed, 
& chief manager and three subordinates, of whom Mr. Oovernton 
will be one. ` 

Johannesburg’s supply of electric light is exhausted, and no 
application for lights can be entertained, though the winter is just 
coming on. That is the pith of & recent report prepared by the 
Tramway Committee, which runs as follows :— 

" A8 the Council is aware, every effort has been made recently to 
increase the available sources of power, and arrangements have been 
made to obtain a supply from the Robinson Deep Gold Mining Co., 
and also for an additional supply from Brakpan. The present 
sources of supply are as follows:—(a) Town supply.—Total plant 
capacity is 755 Kw. ; (b) Бареа supply.—Total capacity 700 кж. ; 
(с) Robinson Deep Supply.— otal capacity 250 Kw. 

“The attention of the Committee, has, however, been drawn to 
the fact that since the beginning of the year 17,467 c.P. lamps have 
been applied for, and that the point has now been reached when no 
applications can be received, this being the maximum number of 
lamps that can be аре from the available plant. 

We must also point out that the demand from the old consumers 
during the coming winter is likely to considerably exceed that of 
last year, when the town was, to a great extent, still under war 


conditions, but exactly to what extent cannot as yet be estimated." 


The Committee propose to notify the public that no further 
applications for electric dight supply can be accepted. The total 
number of applications received now is 394, of which some 150 have 
already been dealt with. Hence if all additional applications cease 
from now, there will be still some 240 new connections to clear off, 
i.e., a sufficient number to occupy the present staff of this depart- 
ment for approximately three months, working at as high a pressure 
as can be obtained. In order to facilitate the carrying out of the 
work, the Committee recommend the employment of additional 
linesmen. 

Transvaal Teleyrophs.—The Transvaal post and telegraph services 
will import 1,000 tons of material during the coming year, and from 
400 to 500 tons per year for the next five years. 


DOUBLE COMBUSTION. 


By W. H. BOOTH. 


Іх а recently issued report by the Manchester Steam Users’ Associa- 
tion, it is stated that the heat passing through tbe furnace plates ia 
so excessive under the best conditions of firing that trouble may 
ensue. This danger may be obviated, we are then told, by either 
excessive or deficient air supply. The former is, of course, a very 
wasteful method of reducing furnace temperatures. By the latter 
method, however, good results may be secured if proper means are 
employed. Obviously the idea is to supply deficient air and make 
a gas producer of the farnace, burning the gas later. Incomplete 
combustion may give a temperature 2,350° F. above the atmosphere, 
whereas complete combustion gives a temperature of 4,130° Е. 

It is suggested that after the half-burned gas has been cooled to 
731° by the boiler plates, it may again be ignited and raise itself 
again to 1,500° or 1,800°, so that the boiler would be exposed to a 
maximum temperature of 2,300° to 2,600° instead of to 4,130?, a 
matter of importance with greasy ог scaling water. It is recognised 
that the second combustion must take place with brick surround- 
ings, & very proper suggestion, but one which appears likely to 
involve a considerable extension of a boiler. To give the first im- 
perfect combustion, thick fires and no above-fire air are necessary to 
make a gas producer of the furnace. Gas being thus formed, at 
proper air supply is to be given later. The questio n is, Wha 
amount of soot is going to be produced in the first half of the 
double process? Dry-back boilers are credited with having white- 
hot combustion chambers, and if these were made larger, it is sug- 
gested that a double combustion might be secured. It seems to us 
likely that much more than this is necessary, but if the Association 
can show a reasonable method of doing it, there would be effected a 
great economy in the firebricks of the perfect single combustion 
furnace, which, so far, has been often advocated. Without con- 
siderable boiler length, it does not seem to the writer that bita- 
minous fuel can be perfectly burned except from the start. 

The Association think that if the double system can be carried 
out with less excess of air than is common in ordinary practice, it 
would be possible to reduce the heating surface of the boiler, or 
with the same surface to get an 8 per cent. improved efficiency. 
There is some doubt, however, in respect of the efficiency of the first 
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stage heating surface. It would probably і. thickly coated with 
soot and tar. Huge volumes of smoke исо: pass to the second 
combustion chamber, and it would probably be found that this was 
of excessive dimensions, snd until it once became hot, there would 
be difficulty in burning the gases from the first stage. The idea is 
certainly worth trying, but it should only be attempted where there 
is ample room to construct the necessary brick chamber behind the 
boiler. | 


NEW PATENTS APPLIED FOR, 1903. 


Oompiled ех for this journal by W. P. Tompsons & Co., Electrical Patent 
Agents, E, High Helborn, London, W.C., and at Liverpool, to whom all 
` inquiries should be addressed. 


4 


10,609. ‘‘ Electric illuminated blowing machine." А. Laws. May 9th. 
10,680. An improved microjhonic transmitter." А. ECKSTEIN and A. 
Brooser. May llth. 
10,646. Improvementsin electric switches.“ G. W.SOMERYILLE and HowARD 
AND BuLLoucnH, LTD. May llth, : 
an * Improvements in telephonic apparatus.) A. R. BENNETT. May 
th. 


10,652. Improvements in and relating to electric controllers or switches.” 
G. W. Mascorp. May 11th. 

10,662. * Improvements in method of electric welding." С. A. ALLISON. 
(Н. G. Underwood, United States.) Mey llth. | 

10,665. "Improvements in arc lamps." J. E. NRALE. May lith. 

10,667. ''Improvements relating to submsrine telegrapby." S. С. Brown. 
May 11th. 

10,697. “А new or improved watt-hour meter." R.Z1EGENBERG. May 11th. 
(Com plete.) 

10,698. ‘‘Improvements relating to the phase syochronisation in electro- 
motors with alternating field.” R. ZIEGENBERG. May lith. (Complete.) 

10,703. “Improvements in primary and secondary electric cells." G. 
HARRISON. (M. Buffa, Italy.) ay lith. (Com[lete.) 

10.722. Improved secondary battery applicable for use as a pocket battery.“ 
W. Неум. May lith. E "у 

10/42. “An improvement in and connected with the heating of ironing 
machines by electricity for use in laundries and the like.“ Н. T. PEBWORTH. 
May 12th. 

10,148. "An improved method of spriying electrolytes to batteries.” J. Е. 

LIN and F. J. TuRQUAND. Мау 144. 

10,718, “ Improvements in couplings for electric conductor conduits, fittings, 
or other metallic pieces. R. HopckiNsoN and C. Paynant. May 12th. 
inii " Improvements in electric heaters and stoves.” H. Ңінко. Мау 

10,601. * A new or improved maximrm demand indicator for alternating or 
direct electric currents." C.J. Evans. May 12th. 


10,812. Improved construction of trolley wire or line for electric traction.” 
A. LaATCH and T. C. BaArTcHELOR. May 12th. 


10,814. “Improvements in electric mining rafety lamps with portable 


accumulatore, and charging devices." E.Epwarps. (O. Mallet and A. Parent, 
France.) May 12th. (Complete.) 


10,858. Improvements in electrical switches or circuit breakers.“ B. 
TrHomas and E. THOMAS. May 13th. 


10,871. An improved method of making electric switch covers.“ T. BOND 
A. Deacon, and J. Н. LEATHER. May 18th. 4 т: 


10,881. "Improvements in and relating to life guards for electri imi 
E J. 8. P. Rosuinc. May 18th. К $ C 


10,027. Improved protective and advertising device for teleph 
like.” J. Errertz. May 18tb. E or telephones and the 


10,950. A radial car truck, for electric and other rail „ R. L. ; 
and M. B. Ryan. Mayléth. | тап L. ErLERY 


10,997. Improvements in insulator equipments for telegraph, telephone 


and like poles or posts." A. E. M. RoLLAND. (W. A. Manson, Natal) May 


14th. 


1 " Improvemente in electric crucible furnace." A. REYNOLDS. May 
11,001, ‘“ An improved electric crucible furnace." A. Rzyworps. May 14th, 
11,002. ‘*An improved method of melting steel and the like i ic re- 

Bistance furnaces.” А. REYNOLDS. May l4th. ра 
11,083. “Improvements in controlling systems for electric motors.“ Е. W 

LE Tal.. (G. Westinghouse and L. M. Aspinwall, United States.) May 14th. ` 
11,019. “Improvements in electro-magnetic distance swit " 

Happan. (M. Danziger, Germany.) May lith. таш де 
11,069 

A. CALDWELL. May 16th. 

11,089 ‘*Improvements in electrical arc lamps.” Gr 

FOLD'$, LTD., and C. WAKEMAN, Jnr. May 15th. d Hr Ed 

11,108. ‘Improvements in and connected with steno-tele itti 
! -telegraph trans 

and stenographic recording systems and apparatus.” А. С. Бох. M 9 055 
11,125. Improvements in brush holders fcr dynamo- electric machi 

electric motors." THE Јонхкох - LUNDELL EL Cue лсо Co. Dub. 

(R. Lundell, United States.) Mey l5th. (Complete.) ' 


1 "Improvements in accumulator electrodes." R. CALANDRI. May 
оо. І 


11,193. " Improvements іп or relating to radiators f i » 
A. BLONDEL. May 16th. (Complete.) i . tel gua phy: 


10,903. *'Improvements in and relating t ic i › 
О. Konitzer. Мау 13th. ing, to electric incandescent lamps.’ 


PUBLISHED SPECIFICATIONS, 1901. 


Copies oF any of these Specifications may be obtained of Messrs. W. P. Thompson 


ee us High Holborn, W.C., and at Liverpool, price, post free, 9d. 


5 „ Improvements in electric arc lamps.“ E. Batault. Dated Decem- 


26,227. i Improvements relating to electro-magnetic switches and to methods 
of controlling or operating the same." Н. Н. Lake. (McElroy-Grunow Elec- 
trie Railway System, Bridgeport, U.8.A.) Dated December 23rd. 


26, 229. Improvements in or relating to second i ies." 
White. Dated December rd. 8 кш eee еее x 


"Improvements in electrically -driven organ blowing apparatus.“ 


20,982. "Improvements in dynamo machines.“ C. K. Dumas. Dated 
December 231d. 11 

26,297. Imprevements in accumulators or secondary batteries." F. N. 
Blanc. Dated December 28rd. Е 

26,251. Improved means and appliance for starting electric lamps of the 
‘Nernst’ kind." С. Cervenka. Dated December 23rd. 

26,85. "Improvements in electric switches.” H. Pieper. Dated Decem- 
ber Mth. 

26,867. ‘Improvements in connection with message counters for telephone 
exchanges.” Oppenheimer. (Actiengeselischaft Mix & Genest, Berlin.) 
Dated December 24th. 

96840. ‘Improvements in controllers for electric motor:." British Thomson- 
Houston Co. (О. Holz, Schenectady, U.S.A.) Dated December 24th. 

26,241. ‘Improvements in multiple conductor systems of electrical diatribu- 
tion." British Thomson-Houston Co. (A. D. Lunt. Schenectady, U.B.A.) 


` Dated December 2ith. 


96,942. “Improvements in electric arc lamps." British Thomson-Houston 
Co. (E. Thomson, Swampscott, U.S.A.) Dated December 24th. 

96,848. '"Improvemente in electric arc lamps.“ British Thomson-Houston 
Co. (A.G. Davis, Schenectady, U.S.A.) Dated December 24th. 


96,844. "Improvements in insulated electric conductors.” British Tbomson- 
Houston Со. (W. R. le Emmet and W. S. Clarke, both of S-henectady, U.S.A.) 
Dated December 24th. 

26,345. “Improvements in means for transmitting elec’ rical energy." British 
Thomson-Houston Co. (J. E. Woodbridge, Schenectady, U.S.A.) Dated 
December 24th. 

26,946. ‘Improvements in and relating to the control of electric automobile 
vehic'es.”’ British Thomson-Houston Co. (Н. Lemp, Lynn, U. S. A.) Dated 
December 21th. 

26,247. "Improvements in systema of electric generation and distribution.” 
British Thomson-Houston Co. (E. M. Hewlett, Schenectady, U. S. A.) 
December 2th. 

26,348. Improvements in starting alterrating electric current macbines." 
British Thomson-Houston Co. (J. E. Woodbridge, Schenectady, U. S. A.) Dated 
December 24th. 

26.849. ‘Improvements in electric transmission of power." British 
B Co. (E. M. Hewlett, Schenectady, U. S. A.) Dated December 

Ith. 
26,858. ‘Improvements in or relating to circuit breakers for electric current 


. circuits." E. F. Moy, P. H. Bastie and E. Е. Moy, Ltd. Dated December 24th 


96,363. “ Ап improved insulating material and process ої manufacture of 
same.“ У. Karavodine. Dated December 24th. 

96,869. * Method of and means for transmitting power from 55 
devices to movable bodies." R. T. Glaeccndie and H. H. Kenshole. ted 
December 24th. 

£6,877. Imprevements in induction electric meters." О. T. Blathy. Dated 
December 24th. 

96,860. “Improvements in and relating to telegraph and like poles." W. B. 
Crossland. Dated December 21th. | 

26,490. "Improvements in the method of and mears for ascertaining and 
recording the consumption of current in electrical traction.” C. Н. Berry and 
W. T. Hill. Dated December 27th. 

26,472. An improvement in single-phase alternating current motors.“ 
J. Burke. Dated December 27th. 

96,476. An improved electric switch." В. B. Marshall Dated December 
27th. 

26,488. ‘Improvements im electric demand indicators." J. G. Lorrain. 
(Н. A. Macdonald, Paris.) Dated December 27th. 

26,484. "Improvements relating to third-rail condustors for electric rail- 
ways.” H.H. Lake. (Central Electric Construction Co., New York.) Dated 


- December 27th. 


26,485. "Improvements relating to third-rail conductors for electric rail- 
ways.” Н.Н. Lake. (Central Electric Construction Co., New York. Dated 
December 27th. 

26,487. “ Carbide electrodes for arc lamps and process ef manufacturing the 
same." R. Hopfelt. Dated December 27th. 

26,510. “ Ап improved insulator applicable to overhead tramway wires. 
J. A. Penny. Dated December 2th. 

28,5 4. Improvements relating to the laying of underground electric con- 
ductors for lighting and power.“ W. P. Thompson. (F. Davis.) Dated 
December 28th. 

7 E “Party line telephone system." Е. Е. Mayberry. Dated December 

26,590. “Improvements in winding for electrical machines." B. G. Lamme. 
(Date applied for under Sec. 103 of Patents, &c., Act, 1488, June 261b.) Dated 
December BOth. 

26,600. “Improvements in and relating to telegraphic and telephonic 
systems.” L. Maiche. (Date applied for under Sec. 108 of Patents, &c., Act, 
1853, July 19th.) Dated December 30th. 

26,604. ‘Improvements in instruments for recording varying magnetic fields 
or the currents producing them." Siemens Bros. & Co. (Siemens & Halske, 
Aktiengesellschaft, Berlin.) Dated December 20th. 

96,634. ‘Means for connecting an alarm bell on a local system to the 
telephone exchange." P. Rabbidge. Dated December 80th. 

26,659. ‘Improvements in electric light brackets or pendants."  R. Wall- 
work and C. H. Wallwork. Dated December 81st. 

26.678. “Improvements in apparatus for the generation and electrolytic 
application of electric currents." F. E. Elmore. Dated December 31st. 


26,090. "Improvements in eleatric arc lamps." British Thomson - Houston 
Co. (E. Thomson, Swampscott, U.S A.) Dated December 31st. 


26,691. “Improvements in electric circuit controllers.” British Thomson- 
Houston Co. (E. M. Hewlett, Schenectady, U S.A.) Dated December 81st. 


26.692. Improvements in electric current controlling devices." British 
53 Co. (S. L. Knox, Schenectady, U.S.A.) Dated December 
1st. 

26,693. ‘Improvements in electric circuit breakers.” British Thomson 
Houston Co. (R. Н. Read, Schenectady, U.S.A) Dated December 81st. 


26,694. ‘Improvements in electric circuit-breakers.’’ British Thomson- 
Houston Co. (R. Н. Read, Schenectady, U.S A.) Dated December 3lst. 


26,695. ''Improvements іп dynamo-electric machines.” British Thomson- 
Houston Co. (II. Gelsenhoner, Schenectady, U. S.A.) Dated December 81st. 


26,696. "Improvements in electric rheostats." British Thomson-Houston 
Co. (J. L. Hall, Schenectady, U.S.A) Dated December 3lst. 

26,697. "Improvements in electric rheostats." British Thomson-Houston 
Со. (W. C. Yates, Schenectady, U.S. A) Dated December 815%. 

26,698. “ Improvements in systems of electric distribution." British Thom- 
E Co. (C. P. Steinmetz, Schenectady, U.8.A) Dated December 

st. | 

26,700. ‘Improvements relating to the electric lighting of railway trains and 
to apparatus therefor.” D.C. Henry. Dated December 31st. 

26,702. Improvements in controlling devices for connecting Sea ER bat- 
oS with a charging circuit." J. W. Stover and N. H. Suren. Dated Decem- 

r 31st. | 

26,729. “Improvements in electric battery." J. T. Bain and J. О. Hunt. 
Dated December 3186. | 

20,712. ''Improvements in electric motors for driving sewing machines or 
other similar apparatus." R.H. Wellman. Dated December 81st. 

26,743. "Improvements in electric arc lamps.” J. Н. Hallberg. 
December 81st. 

26,744, "'Improvements in and relating to signalling on electric traction 
systems.“, T. Н, Jones. Dated December 81st. 
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admiring as we do Mr. Chamberlain 


MR. CHAMBERLAIN'S SCHEME. 


No one but 8 party politician is justified in saying that a 


political pronouncement of great import to the nation, 
formulated by responsible leaders, is put forward with the 
object of catching votes at a forthcoming election, and no 
one should be permitted to say that the fiscal policy of this 
country should necessarily continue upon lines laid down 
half a century ago. The pronouncements of a politician 
must be considered on their merits, and in these progressive 
days even the policy of a nation must change if change is 
clearly shown to be desirable. 

Mr. Chamberlain has brought into the forefront the 
question of Protection, not, indeed, upon its merits, but as a 
subject for inquiry. He seeks a mandate not to carry any 
plan into execution, but to devise a plan. 

Now, in that event, when we have got a mandate, which we have 
yet to get, then will be the time to producea plan. A plan in the 
sense of a definite complete scheme is absolutely impossible until we 
know a great deal into which we have still to inquire, and into which 
we cannot inquire profitably and advantageously unless we know 
we bave the country behind us. Is that not common sense? 

To a somewhat similar question, though not propounded 
by the Autocrat of the House, the Autocrat of the Breakfast 
Table once replied, “ Precisely во, my dear sir . . . common 
sense as you understand it." 

Removed as we are from influences of party politics, 
's strong personality, 
and appreciating as we do, much of his able work, we are 
obliged to say that the common-sense view, as he understands 
it, is rather the view of the politician seeking votes than that 
of the statesman seeking the welfare of his country ; for he 
demands a mandate of inquiry on vague suggestions that 
Imperial unity, individual and general prosperity will be 
promoted by the introduction of protective duties, whicb, in 
addition to supporting the worker in greater luxury, will 
provide a surplus fund from which the State will be able to 
assist his declining years with a suitable pension. The 
common-sense of the statesman would, we think, suggest that 
itis for him to satisfy himself by inquiry that a certain line 
of policy is practicable and desirable for the State, and then 
to submit it to the electors for their approval. In every 
detail, no; in broad outline, yes. 

It із assumed in some quarters that the free trade 
sentiment in this country is so strong that Mr. Chamber- 
lain’s demand will be met with a prompt refusal, but of this 
we are by no means satisfied. Considerable allowance must 
be made for the galling effect upon our manufacturers and 
traders of the number of doors closed to them, and the wide- 
openners of cur own door to foreign manufactures which 
they are, or believe themselves to be, well able to 
provide. To such Mr. Chamberlain’s suggestion will be 


regarded as of definite purport and of much promise 
р 
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Their number is large. A yet larger number have no 
definite views, but will see no harm in inquiry. Thus Mr. 
Chamberlain’s net is of such a mesh and so far spread as to 
secure fish of differing types, and the obtaining of the 
mandate is, to our minds, by no means an impossible event. 
If obtained, it will not be possible for the inquiry to be 
entirely fruitless, 

Some action will have to be taken in the direction indi- 
cated. It may be minimised, but not entirely prevented, for 
no one starts on an inquiry with pre-conceived views with- 
ont finding his views to some ettent supported by the 
resulta of such inquiry. We trust, therefore, that inquiry 
may precede the mandate, and not the mandate precede the 
inquiry. If the inquiry shows that our Free Trade policy 
is old-fashioned and out-of-date, by all means let us modify 
it; but let us also bear in mind the possibility that Free 
Trade may be shown to be not less necessary but more neces- 
sary to us now than it was in the time of Cobden. 

Although brought thus suddenly before the country, it 

must be remembered that the idea of а Customs Union is not 
new to Mr. Chamberlain. Since first he dallied with it he has 
had ample time to consider how far it may be practicable 
and what would be its probable effects, We do not doubt it 
will be urged that he has considered it, and that the fact of 
his dealing with it as he does now is proof that he considers 
it practicable, If such be the case we have confidence in 
Mr. Chamberlain's ability to demonstrate to others what is 
„clear to himself, so that a clean-cut issue might be submitted 


to the electorate, and they might be saved that disaster or 


disappointment, as the case may be, which must result from 
a mandate of inquiry in the form suggested. 

The task which Mr. Chainberlain sets himself is to demon- 
strate that some means may be found to compensate us for 
obtaining our supplies from other tbun tbe natural sources. 
We are not dependent on Seville for our oranges—we can 
produce them at Kew. It is only a question of sufficient 
protection and a compensation for the cost. The inquiry 
may demonstrate that we can obtain our corn from more 
northern latitudes at а greater cost than now, and still be 
able to profit ; but let it first be demonstrated before we talk 
of action. 

And if protection offers no advantage in itself, it is futile 
to utilise it as Mr. Chamberlain proposes for the purpose of 
negotiation. There can be no better specimen of that un- 
_fatisfactory operation expressed by the homely adage which 
tells of cutting off one’s nose to spite one’s face. 

But perhaps the most surprising feature in Mr. Chamber- 
lain’s surprising speech is that in which he raises the bogey 
of our ruined industries and our markets flooded with the 
products of our protectionist competitors when their home 
markets experience а slump. Let us by all means recognise 
the possibility, but let us also not, meet, trouble half way by 
assuming that no compensating circumstances will be found. 
No “bankrupt stock" is put upon the market at an 
* alarming sacrifice" without a disturbance to the business 
of manufacturers in а similar line, but the manufacturers do 
not necessarily go out of business. And though it is unfor- 
tunate that anyone should be bankrupt, the chance of a cheap 
purchase to somebody prevents the loss being entirely 
without its compensation to the community. In our judgment 
we English people are far too prone to see our disadvantages 
and not sufficiently ready to recognise the disadvantages of 


the works going ” is all very well; 


other peoples. Let us for one moment consider this over- 
production keep-the-works-going bogey i in the SRM with 
which we are directly concerned. 

It is not very long ago that electrical people here were 
telling us that our banking methods were old-fashioned and 


. out of date. Our electrical industries needed the stimulus 


of enterprise such as German banking systems provided. Ia 
there to-day any desire for the electrical industries of this 
country to change places with those of Germany ? Is there 


. to-day any strong wish on the part of the average bank 


shareholder to suggest that there would be any advantage in 
our banking system being assimilated to that of the 
industrial banks of Germany? And so far from our 
markets being flooded with the products of the stimu- 
lated works, is it not rather the fact that, after the 
usual and temporary *'bankrupt stock" experience, our 
own works are busy and the German works stagnant ? 
We believe that it will be time enough for us to take 


‚ measures to protect ourselves from the “surplus product " 


phantom when we are seriously suffering from it. ‘ Keeping 
but let us remember that 
keeping the works going in dulltimes is not exactly the 
same thing in a protectionist country that it is with us. 

Mr. Chamberlain seeks information from trade centres and 
from Chambers of Conimerce as to ** what particular article or 


articles of manufactured produce in their districts could be 


much more largely sold if preferential rates were given to 


the colonies upon it or them, and what the amount of that 


preferential rate ought to be to give them any substantial 
advantage." What a formidable list such an inquiry might 
be expected to call forth! Who is there that would not 
wish his particular manufacture to be protected? Мо 
industry of the United Kingdom is a thing apart; each 
is dependent upon the general prosperity of the country, 
and so far as the electrical industry is concerned, we see no 
reason at present to amend our view that it needs neither the 
stimulant of the German Industria] Bank system nor the 
sedative of Protection. 


Every day we are hearing of additions 
to the number of radio-active bodies. The 
tips of lightning rods, the leaves of trees, 
and, indeed, the whole surface of the earth have been shown 
to be continually emitting some kind of Becquerel radiation. 
And now, if we are to believe a rather sensational account 
from New York, the human body has been shown to emit 
some kind of radiation capable of making an impression on 
a photographic plate. Prof. Goodspeed, of the Morgan 
Laboratory of Physics in the University of Pennsylvania, 
has, according to the accounts in the daily papers, commu- 
nicated to the American Philosophical Society his discovery 
that rays emanating from the human body possess photo- 
graphic potency. Photographic specimens were exhibited 
in illustration of the Professor’s theory. The human rays, 
it appears, pass with difficulty through glass, but easily 
through aluminium, The rays, according to this account, 
are of low penetrative power, and therefore are most likely 
positive electrons. Until we hear more about the experi- 
ments, it would be rash to speculate as to the cause of this 
radiation. There is no evidence that the human body has 
any permanent electrical charge other than that which it 


Radiation from the 
Human Body. 
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shares as part of the earth's surface. This, indeed, may be 
the origin of the Goodspeed radiation, but if so, the radia- 
tion will not be peculiar to the human body, but will be 
common to all bodies on the earth’s surface. 


THERE bas been much discussion as to 
the real nature of the action of the 
coherer, and evidently a good deal of light 
might be thrown on this question by examining the filings 
under the microscope. This experiment has been carried 
out by G. T. Hanchett, who describes his results in the 
Electrical. Review, New York. A slide was prepared with 
two wires, the wires being attached to the slide with shellac and 
bound with pieces of glase. The wires should be brought with- 
in qu of an inch of each otlfer, and one should be led off to the 
ground, while the other may lie freely on a table or be 
connected to a mast. Electrical waves are excited in another 
mast by an induction coil. Having focussed the microscope 
on the gap between the wires, it will be observed on operat- 
ing the induction coil that a stream of sparks passes from 
terminal to terminal on the microscope stage, and appears quite 
formidable when viewed through the instrument. А pinch of 
nickel filings may then be sprinkled between the terminals by 
means of the point of a knife, and their action on operating 
the coil will be unmistakeable. The filings are seen to re- 
arrange themselves with a mechanical movement, and sparks 
acintillate among them. After the passage of a few sparks at 
the coil the sparks on the microscope slide, and the motions of 
the particles, will cease. Mr. Hanchett comes to the con- 
clusion that the action of the coherer is entirely due to re- 
arrangement of the filings under the action of electrostatic 
forces, the resistance being reduced by the particles being 
pressed closer together. But how does this theory explain 
the action of such substances as potassium, whose resistance 
increases under the action of electric waves? Mr. Han- 
chett should examine the action of some of these anomalous 
substances under the microscope. The experiments of Dr. 
Chander Bose (see EnkEcTRICAL Review, Vol. 47, p. 449) 
point to quite a different theory of tbe coherer. 


Coherer Action 
Under the 
Microsoope. 


—— 


IN the Neues Wiener Tagblatt, of March 
20tb, an extraordinary case was described 
in which a workman was subjected to a 
discharge from a 5,500-volt three-phase circuit for the space 
of five minutes and yet survived. Не appears to have 
suffered no permanent injury except to his hands, which 
were 80 severely burnt that it was considered that amputa- 
lion might be necessary. The upper skin of the front and 
back of the hand, and of the left forearm, was entirely 
detached from the lower skin, and was completely charred 
and dried up. The under skin looked as if it were cooked, 
aud had lost, all sensation. The sole of the left shoe was 
perforated and torn away in places, Tbe unfortunate man 
Was suspended for five minutes from the live wire, and 
bystanders assert that flames were seen proceeding from his 
hands and feet. Dr. Jellinek, who delivered a lecture on 
this case to an Austrian medical society, came to the con- 
clusion that 10 to 12 H. P. raged for five minutes in the body 
of the unfortunate workman, but, in making this oalcula- 
tion, it is doubtful whether he made sufficient allowance for 
the very high resistance of the charred skin aud the leather 
les of the boots. It is, however, a remarkable fact, that 
à human being should suffer such a shock under the most 
favourable conditions and still survive. ` 


A Shock of 
5,500 volta. 


STASSANO ELECTRIC FURNACE STEEL 
PROCESS. 


IN a paper recently read before the Cologne Electro-chemical 
Society by Dr. Goldschmidt, some interesting particulars 
are given about the production of iron and steel in the 
Stassano electric furnace. It appears that the inventor has 
devoted a great deal of personal attention to his method, 
and has watched and conducted bis own process in every 
detail, and so deserves great praise for his excessive zeal. 

The current nsed in the experiments, which are being 
carried out at the experimental works at Darfs in Italy, is 
an alternating one, and is supplied by two large dynamos of 
500 H.P. each, and one smaller one of 100 H. P., all driven 
by water power. Е | 
. The essential feature of the process consists in the direct 
reduction of the iron ores by charcoal or coke, the heat 
being supplied by a powerful electric arc working above the 
charge. Suitable fluxes are used to flux off the undesirable 
compourds in the ore. 
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The latest form of Stassano furnace is shown in the ac- 
companying illustrations, Fig. 1 is a section through tbe 


plane of the electrodes, and fig. 2 a section at right angles 


to fig. 1. Arrangements are provided for drawing the 
electrodes apart during the reduction, and also for reyolving 
the furnace round its vertical axis. ғ 
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The furnace, which is constructed of masonry, has a 
working chamber of 1 metre diameter and 1 metre in height. 
At the beginning of the operation the electrodes are near 
together, but, as the temperature rises they are separated 
until the arc extends across the entire width of the furnace 
producing а great noise. The current ів then regulated in 
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such a way that after 20 minutes the voltage is 80 and the 
current 800 amperes ; after a further 20 minutes, volts = 
100, amperes = 1,000 ; after another 30 minutes, volts = 
70, amperes = 600; after another 30 minutes, volts = 
50, amperes = 500. The reduction thus occupies two 
hours from commencing to casting, the first hour being 
ne in introducing the charge. 

The author gives complete analyses of different Italian 
ores, magnetite, red hsematite and limonite, which all show 
а somewhat remarkable degree of purity, and this fact would 
be in favour of any process for its reduction, whether electric 
or otherwire, and may account to some extent for the purity 
of the iron produced. 

The following represents a charge run through in a 
furnace (with volts = 80 and amperes = 1,000). The 
charge mixture was made up as follows: — Iron ore 1,000 
parts, limestone 125 parts, carbon 160, and additions 
(hydrocarbons, etc.). 120, and weighed in all 70°25 kgs. 

The following table shows the amounts of reducable sub- 
stances in the charge and the amount actually reduced (in 


grammes). 
Substances. Charged (grms.). Obtained (grms.). 
Fe. 32,557 30,727 
Ma. 2397 28:3 
Ві. 910 traces 
B. 29 15 
P 28 2:7 


Showing a product of 30°8 kilogrammes of wrought iron. 
The thermic relations may be stated thus :— 


Heat required as follows :— Calories. 

For reduction of iron ( a 52,730 

For melting metall bes se T .. 210,780 
For melting slag, reduction of Mn, evaporation of 

water, burning lime, & "m P 10,510 

75,020 

Heat generated by combustion of C to CO 21,495 

Difference ... es 4. 53.524 


The heat furnished by the electric current was 84 012 
calories, so that the thermal «fficiency may be taken as 
53.524 
81,012 

The following is the calculated cost for 1,000 kg. of iron 
in a plant of 5,000 нр. producing 30 tons of steel in 24 
hours (taken at about 66 per cent. thermal efficiency). 


or 61 per cent. 


Lire 

1,600 kg. ore at 15 lire 2400 
Pulverisation of ore 4:80 
200 kg. flux at 5 lire 1:00 
250 kg. coke at 45 lire 11:25 
Pulverisation of coke a 0:50 
190 kg. ' additions" at 70 lire 2 .. 1330 
Making mixtures, 3 lire sie m n e. 6°75 
Went of electrodes, 12 kg. at 0:30 lira 855 .. 860 
Maintenance of the furaace ... "T E . 21200 
Wages ... : 782 isa S .. 6:00 
Utensils ... Ls aide wae Кз US 3:00 
Electric power, 4,000 н P.-hours аё 0:0057 lira 22:80 
Incidental costs s ios wae Y 3:00 
Total T ... 112˙00 

Less volatile combustible gases obtained, 900 cubic 
metres "T — "mr vus but .. 18°00 
Actual cost... 94:00 


This is, say, £3 178. per 1,000 kg., but the incidental 
expenses and power are charged at rather a low rate, and 
one fails to see much allowance for interest, depreciation, 
management, &c. 

The following is a statement of the impurities in three 
ара of steel produced directly from the ore in а Stassano 
urnace :— 


Sample Sample Sample Chromium 
I. II. III. steel. 
Per cent. Per cent. Per cent. Per cent. 

Carbon 0 04 0:09 0:17 151 
Manganese cae 005 0:18 0:07 0:26 
Silicon — Trace Trace — 
Sulphur — — 0:05 ens 
Phosphorus — — 0:029 — 
Ohromium — — — 1:22 


All these calculations are evidently based upon the local 
conditions prevailing where the experiments are being 
carried out, a locality in which one would suppose they 
were rather favourable to such a process, but all these figures 
would obviously be modified somewhat in a coal-bearing 


* 


country where water power was not available. Та such a 
district it would resolve itself simply into the comparative 
efficiencies of the direct and indirect methods of using the 
available heat in the coal. 


PARLIAMENTARY. 


Exeren TRAMWAYS. 


Lonp Gumnersx’s бе! зс Committee of the House of Lords con- 
sidered this Bill last week. : | 

The promoters are the Corporation of Exeter, who were repre- 
sented br Mr. Balfour Browne, К.О, Mr. Hutchinson and Mr. 
Thomas. The Bill was opposed by the Great Western Railway 
and also by a few residents on the route of the proposed tramways. 

Mr. Вагғоов Browns opened the case for the promoters. He 
explained that the Bill was to empower the Corporation of Exeter 
to construct tramways, execute street improvements aud for other 
purposes. It was proposed to re-construct certain existing tram- 
ways and to construct additional lines. The whole system would 
then be run by electric traction or other mechanical means. The 
city was at present inadequately served by horse trams, which did 
not serve the railway stations Some time ago the company who 
owned the trams stopped running over half the lines. The 
gradients in places were very heavy, and horse mortality had been 
very great. For some time the City Council had been thinking of 
the advisability of creating an effective system. Companies had 
approached them asking to run tramways, and one company had 
promoted a Bill, which fell through, however. At length a deputa- 
tion of the Council made a tour through certain towns to see the 
methods of working, and they reported in favour of the overhead 
trolley system. Then they consulted Mr. Waller, of Messrs. Kin- 
caid, Waller & Co.,and their own surveyor proceeded to lay out a 
scheme of tramways. A poll of the town was taken, and resulted 
in a majority of nearly 3,000 in favour of the trams. The oppoei- 
tion was mainly from people in the High Street, but even there a 
majority of the tradesmen were ia favour of thetrams. The Cor- 
poration held the view that the business centre of the city must be 
served, then the railway stations and the factories, workshope, & -., 
aud lastly, the population in the outekirte of the city. The lines 
were intended to eerve districts at a considerable distance, some as 
far as two miles from the centre of the city. The length of the 
lines, however, was only 74 miles. The estima'e for the whole of 
the work, including £15,0°0 for street widening, was £120,000 It 
was a fact that High Street was narrow and certain irregularities 
in tbe buildings would have to be rectified. It was proposed to 
make improvements at three points. In High Stre t and elsewhere 
it would be arranged to bave sufficient room on either side of tbe 
rails for a vehicle of fall sizs to stand. 

Mr. GEonGz R. SHORTO, the town clerk of Exeter, gave details 
as to the difficulty of getting to the various railway stations. He 
said that ia 30 years the number of inhabitants in Exeter had in- 
creased 32 per ceut. The tendency nowadays was for people to reside 
somewhere beyond tbe boundaries of the city, and that necessitated 
good communication. Cross-examined by Mr. Talbot (for some of the 
residents oa the route) witness said that the High Street was the 
only way through the city. The Corporation were owners of plant, 
and could supply the electric power themselves. 

Witness gave details of various undertakings which the Corpora- 
tion had taken iu hand and which be said had paid well. 

Mr. EpwiN CHABLES PERRY, chairman of the Tramways Com- 
mittee, was then called, and gave evidence as to the inadequate 
service now in existence. It was absolutely essential that tbe tram- 
ways should go down the High Street. 

Mr. Mourprxo, the City engineer and surveyor, eid he considered 
the streets suitable for tramcar traffic. For the construction and 
equipment of tbe tramways, including the provision of land, car- 
sheds, and rolling-stock, he estimated the net cost at £77,000 and 
road widenings would take £15,000. For a distance of 600 yards 
from Fore Street to High Street it would be impossible to provide 
9 ft. 6 in. between the tramway line and the kerb, an:l that oondi- 
tion applied to one or two other small sections He bad calcu- 
lated the working expenses at 6d. per car-mile and the receipts at 
9d. рет car-mile. The total car-mileage was estimated at 593,000 per 
annum—they estimated that they would carry the entire population 
80 times during the year. 

Mr. WALLEB, MI. C. E, gave evidence as to the engineering part 
of the scheme, and said there was nothing in the scheme dangerous 
or inconvenient to the public. He corroborated the previous wit- 
ness as to the cost of construction. Tramways were, he thought, 
very badly needed in Exeter, and would, he believed, pay well. 
There was really nothing in the width of the streets, for even the 
Postmaster-General had raised no objection on that score, aud if 
there would be room enough for a Post Office van to stand in the 
road there would be plenty of room for any other vehicle. This 
concluded the evidence for the Bill. 

A number of witnesses were then called ín opposition to the 
scheme, the chief objection being that the roads were too narrow, 
and that a tramway would seriously interfere with the ordinary 
vehicular traffic. 

After hearing Mr. Talbot for the opposition and Mr. Balfour 
Browne for the promoters, the Снатвмлм announced that the Com- 
mittee found the preamble of the Bill proved. 
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Вости SHIELDS Совроваттои BILL. 


A SzELECT Committee of the House of Commons, presided over 
by Col. Bowles, sat for several days last week to consider a Bill 
promoted by the South Shields Corporation, the main pro- 
visions of which relate to the construction of electric tramways 
by them. The British Electric Traction Co., who are promoting 
& Bill for the construction of tramways from Sunderland to South 
Shields, appeared in opposition to the Bill. Mr. Pember, K.C., 
appeared for the Corporation, and Mr. Freeman, K.C., represented 
the Traction Co. | 

In opening the case for the promoters, Mr. Римвкв explained 
tbat last year tbe Corporation promoted a Bill to obtain powers to 
alter the gauge of their existing tramways, to obtain full powers of 
working, to adapt them to electricity, and to make certain extensions. 
That Bil was rejected by the ratepayers at a borough funds’ 
meeting, and consequently it was abandoned. The present Bill, 
which waa very similar to the one proposed last year, bad received 
the approval of the ratepayers, who were satisfied that the 
Corporation did not wish to work the tramways at any оов, but 
that they were honestly desirous of leasing them if they could 
obtain reasonable terms. With regard to the position of the British 
Electric Traction Co., the Corporation objected to anyone else 
making tramways in the borough—they claimed to be masters in 
their own house. 

Mr. FBBEXMAN said that as be understood Mr. Pember, be claimed 
that the Corporation was the best body to carry out tramway 
schemes within the borough. He admitted that there was « good 
deal to be said for that proposition, and if matters could be arranged 
on reasonable terms, hie clients did not wish to iuterfere with the 
carrying out of municipal duties. The British Electric Traction Co. 
attached great importance to the piece of tbeir proposed line which 
was within the borough of South Shields. If they obtained control 
of that line, they would not only link up Sunderland with South 
Shields, but also with towns beyond. They were the owners of the 
authorised Jarrow Road tramways, and they also had a considerable 
interest in the South Shielde tube, which was at the furtber end of 
the borough. It was, therefore, essential, if they were to obtain a 
through route, that they should be able to get through South 
Shields. They did not object to the Corporation constructing the 
tramway, if the Traction Co. were put in a reasonable pesition to 
use them. His suggestion was that the Corporation should make 
the tramway in Westoe Road, which formed part of the proposed 
through route, but that they should undertake to make it of such a 
gauge that i$ could be worked in conjunction with the trams of the 
Traction Co. К 

Mr. РЕМВЕВ said the position of the Corporation was that they 
did not want to work the tramways if thev could lease them on 
reasonable terms, and the company were willing that an inde- 
pendent tribunal should settle tbe terms on which & lease should be 


Alderman J. R. Lawson, chairman of the Parliamentary Com- 
mittee of the South Shields Corporation, replying to counsel, 
explained that the present Bill was а more moderate one than that 
of last session. Then they proposed to construct 104 miles of tram- 
ways at а cost of £264,000, whereas, in the present Bill, only 8 miles 
of tramways were proposed, and the estimate was reduced to 
£175,000. 

Mr. CAwTHBA, electrical engineer to the Corporation, explained 
the proposed extension of the Corporation's electricity supply 
undertaking. He said that the new pleat would supply continuous 
current, but it waa proposed to continue the use of the alternating 
current for lighting purposes. Cross-examined by Mr. Dickinson, 
the witness said it was true that the Corporation had offered people 


free electric light, as an advertisement, for three months in the . 


summer. 

Mr. Alderman Rzynmorpsox gave evidence relative to the working 
of the electricity undertaking of the Corporation. He said they 
now had 906 consumers with 47,674 8-c.P. lamps. In the last 43 
years there bad been а charge of £5,114 upon the rates, but in all 
probability the undertaking would make a contribution to the 
rates this half-year. The supply of energy to the tramways as 
proposed would help forward the electricity undertaking. With 
regard to the Corporation offering ratepayers free current last 
summer, it was done on the principal of throwing a sprat to catch a 
. Mackerel; and while he held that it was a fair commercial 
advertisement, he did not think the experiment would be repeated. 
On the question of the tramways, witness was of opinion that, 
while it was desirable that there should be through communication 
between South Shields and the rural districts surrounding it, it 
could be given by a change of cars at the borough boundary. In 
cross-examination, witness said he was in favour of intercom- 
munication on fair terms. To get proper terms for leasing, the 
Corporation must have the power to work the tramways themeelves. 
He had no objection to the British Electric Traction Co. being 
granted a lease, if they were prepared to offer the Corporation fair 
terms. So far none of their proposals had been acceptable by the 
Corporation. | 

Mr. G. B. Нлмплток, general manager of the Leeds City Tram- 
ways, and Mr. Le Rossicnor, the general manager of the New- 
castle Tramways, gave evidence in support of tbe Bill. 

Mr. J. M. Hayton, the town clerk of South Shields, said that: 
clause 15 of the Bill gave the Corporation power to work the tram- 
ways and repealed Sec. 22 of the Act of 1896, which compelled them 
to lease them. Neither the Corporation or the ratepayers desired 
that the old restrictive clauses should remain in operation. Reply- 
ing to Mr. Freeman, the Witness said be could not say what were 
the actual intentions of the Corporation as to working or leasing— 
as no resolution had been passed pledging them either way. The 

wished to ibe their own judges as to what they con- 


сет. reasonable terms for leasing. This concluded the case for 
the Bi 

. Evidence was then called in opposition to the scheme on bebalf 
of tbe Local Gas Co. | 

It was then agreed to at once proceed with tbe British Electric 
Traction Co.’a scheme—the South Shields, Sunderland and District 
Tramways Bil] —Mr. Freeman, K.C., who appeared for the Traction 
Co., dispensing with a speech in opening. 

Mr. STEPHEN SELLON, the chief engineer to the Traction Co., 
said that company had a capital of £7,000,000. They had already 
‘constructed and were working 400 miles of tramways and light rail- 
ways, while another 225 miles of authorised tramways were now in 
course of construction. The tramways worked by the company 
carried 400 million passengers per year. In the Bill now under 
consideration they sought powers to construct 6} miles of tramway. 
The line would start from the boundary of Sunderland, and pass 
through Whitburn, Cleadon, and Harton to South Shields, termi- 
nating in Fowler Street opposite the terminus of the tube railway. 
The estimated cost of construction was £58,786. There was no 
doubt that the line would be very largely used by passengers, and 
people living in the district were very anxious to get increased 
facilities for the carriage of goods. The company proposed to give 
those facilities by establishing depóta at various centres along the 
line. Yans would be attached to some of the cars, and goods 
would be distributed from the various depóta. It was absolutely 
essential that they should have a through route in South Shields. 
Without such an arrangement they would not be able to carry out 
the otber portion of the line successfully. If the Corporation con- 
structed the lines in South Shields the company would be perfectly 
willing to take a lease of them on fair and reasonable terms. They 
were perfectly willing to let the Board of Trade or some other 
independent tribunal to be named by the Committee settle the 
terms between the Corporation and the company. It was very 
necessary that some such arrangement should be made, because if 
not, the inbabitants of South Shields must be without tramway 
communication for some years, owing to the fact that the lease of 
the existing lines would not expire for another 21 years. 

A number of local witnesses were then called to speak of the 
need of further means of transit over the proposed route. 

Colonel Yorks, Board of Trade inspector, was called at the 
instance of the Committee with reference to the practice adopted 
by the Board of Trade with regard to tramways in narrow streets. 
He stated that one proposed tramway of the Corporation would 
only leave 9 in. between the side of the car and the kerb, whereas 
it was desirable to have a width of 18 in. 

It was agreed that a clause shonld be brought up which would 
probibit the Corporation constructing & double line at this point 
without the consent of the Board of Trade. 

After further local evidence had been given, a consultation took 
lace between the parties; and Mr. PEMBEB, K. O., stated that the 
ritish Electric Traction Co. were prepared toallow the Corporation 

to take their Bill, and the company would abandon their application 
for a line along Sunderland Road and Westoe Lane. 

Mr. FBEEMAN, K. C., remarked that his clients had talked the 
matter over with the South Shields representatives, and it was 
thougbt tbat there were reasonable grounds for thinking that 
arrangements would be made for an effective through service. 

The CHAIBMAN wished to know the reason for this change of 
opinion. 

Mr. B. BBLLON said that up to now, although they had had many 
meetings, the parties had not come to a friendly discussion. 
He believed now that, if they got the powers they asked for, South 
Shields would support them as they were anxious to get to Harton 
and cther places, and therefore they saw the necessity of entering 
into some arrangement with the company for through running. 

Mr. E. Moon, K. C., who appeared for the North-Eastern Railway 
Co., addressed the Committee in opposition to the British Electric 
Traction scheme. Не contended that his clients would be seriously 
affected by the competition, aud it had not been shown that the 
railway was not doing its duty. 

Tbe CHAIRMAN said the Committee found the preamble of the 
South Bhields Corporation Bill proved, but the clause giving them 
power to supply electrical apparatus would have to be struck out. 
Further, a clause must be inserted providing that the treasurer of 
the Corporation should each year after the first year's working lay 
before the Corporation a statement and balance-sheet of the tram- 
ways accounts, and that the tolls, fares and charges to be levied for 
the ensuing year should be fixed ao that the revenue met the 
expenses shown in the balance-sheet. They found the preamble of 
the South Shields, Sunderland, and District Tramways Bill not 
proved. i 


New Group.— A Select Committee of the House of Lords, under 
the chairmanship of Earl Lytton, will on June 15th commence the 
consideration of a group of Bills comprising the Mid-Yorkshire 
Tramways, the Birmingham District Tramways, the Gosport, 
Fareham and Cosham Tramways, the Manchester Corporation and 
the Brighton Corporation. 

Fife Electric Power Bill.—This Bill last week came before Lord 
Morley's Committee of the House of Lords on Unopposed Bills, and 
was ordered to be reported for tbird reading. 

Carmarthenshire Electric Power Bill.—This Bill was before Lord 


| Mcrley's Committee of the House of Lords on Unopposed Bills last 


week, and the preamble was formally found proved. 

Wigan Corporation Tramways.—Last week this Bill, which is 
unopposed, was before the Chairman of Ways and Means in the 
House of Commons, and evidence having been given in proof of the 
preamble, the Bill was ordered to proceed. ; 

Cleveland and Durham County Electric Power.—'This Bill, which 
has already passed the House of Lords, was lart week before the 
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Unopposed Bill Committee of the House of Commons, and was 
ordered to go for third reading. ; 

Coventry Electric Tramways  Bill.—On Tuesday last week the 
Standing Orders Committee of the House of Lords decided that 
Standing Orders might be dispensed with in the case of the petition 
for an additional provision to the above Bill, and that the Bill 
might be allowed to proceed. 

Gosport, Fareham and Cosham Tramways.—This Bill was before 
the Standing Orders Committee of the House of Lords last week in 
respect of а non-compliance with regard to an additional provision 
to allow of a further line being constructed and the taking of other 
lands than those scheduled for generating stations. The Committee 
decided that Standing Orders might be dispensed with and the 
additional provision introduced. 

- Erith Tramways.—Wednesday, June 10th, has been appointed for 
the consideration of this Bill by a Select Committee of the House 
of Commons. 

Scottish Central Electric Power Order.—A report has been pre- 
sented by the Chairman of Committees of the House of Lords and the 
Ohairman of Ways and Means in the House of Commons under the 
Private Legislation Procedure (Scotland) Act, that they are of 
opinion that the provisions of the Scottish Central Electric Power 
Order are of such a character that they ought to be dealt with by 
private BiU and not by Provisional Order. 


t 
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Parent ExPLOITATION, LTD., v. THE AMERICAN ELECTRICAL 
NovEeLTY AND MANUFACTURING Co., тр. 


(Continued from page 909.) 


Ох Saturday, May 23rd, Mr. Asrsuny, continuing his addrese 
said he wanted to show his Lordship the two batteries, and then he 
would call his evidence. The defendants’ battery was identical 
with the plaintiffs. The article which the plaintiffs said was an 
infringement was identical with theirs. 

His LogpsEIP: What are the issues 7 

Mr. AsTBURY replied that defendants had pleaded every possible 
defence. 

His І,ововнір: What is the real issue? In the previous case the 
issue was no infringement, but it is here. 

Mr. AsTBURY: Yes; and although it bas been proved that our 
battery, as a dry battery, has knocked every other battery out of the 
market. 

His Lonvsutr : I suppose they will say there were other anticipa- 
tions than those pleaded in the other case. 

Mr. AsTBURY: Yes; they are dlso going to say that the case was 
not properly tried. 

His Lonpsure: Of course, these defendants are entitled to say the 
previous defendants mit conducted the case. 

Mr. AsTBUBY : Oh, yes; they are entitled to start the case de novo. 
They are going to say ours is not useful, although it is the widest 
used battery. I understand they are going to raise some question 
about some vent-hole. .I think my learned friends are going to 
raise all the issues they can. Continuing, the learned counsel said 
if his Lordship took the plaintiffs’ specification, he would see that 
the defendante’ prescription was identical with the plaintiffe', with 
the one exception that they substituted in the outer paste those 
several thicknesses of blotting paper ina damp or moist state for 
plaster of paris and flour. 

His Lorpsuir: Is that an admitted fact or is it in issue? 

Mr. Автвовт : I should think it is an admitted fact; but I really 
cannot say, because they simply plead now infringement. I do not 
know whetber Mr. Moulton willadmit that, but that is our analysis 
of that. There is no mention about the sale, because they sold the 
battery, paid for it, and analysed it. They bave the two electródes 
exactly the same as we have. They have the carbon pole in the 
inside just as we have. They have the inner layer composed of sal- 
ammoniac, chloride of zinc, pulverised manganese, and pulverised 
carbon just as we have. In the outer layer they have all tbe 
chemical equivalents that we have, but they substitute this damp 
mass of blotting paper for plaster of paris and comminuted vege- 
table matter. For the purpose of considering whether the subetitu- 
tion of blotting paper in that state for plaster of paris and flour is 
an equivalent you bave to consider two questions—first, what is the 
function of the outer layer in our battery as a whole ; and, secondly, 
what are the functions of each constituent of the layer for the pur- 

of getting the total function as a whole. Now, if in the 
defendants’ battery the layer as a whole performs precisely tbe 
function of our layer and each substance of the substituted ingre- 
diente performs the same physical or chemical function over the 
part for which it is substituted as in ours, it is the same as ours 
by the substitution of equivalents. Continuing, the learned 
counsel said that the flour was added to the plaster 
of paris in the plaintiffs’ battery simply to get better 
porosity and to maintain semi-solidity against absolute solidity. 
Therefore having got the mass made with flour in tbat way, the 
function that the plaster of paris mixed with flour had, was to keep 
the chemical constituents of the outer layer in a form which would 
enable it to stand of itself. Without those it would simply bea 
liquid. The other function was that they were substances, which 
although they would keep the mass in a semi-solid, as distinct from 
a liquid state, would keep it in such a condition as that it 
would be a perfect filter of liquid or moisture, and enable the 
current to pass through its damp path from one electrode to the 
other. Itfaleo prevented the passage through it of the pulverised 


depolariser. Plaster of paris was a substance which, although it 
would let moisture throngh, would not let this powdered solid 
through; the blotting paper had every one of those functions quá 
battery purposes. His Lordship would be told by the witnesses 
tbat for the purposes of а battery, the blotting paper was an exact 
equivalent to what plaintiffs had The plaster of paris and the 
flour performed no chemical or electrical action at all, and the 
blotting paper, therefore, тий a battery performed identically the 
function which the other two substances performed. That being 
80 it was an absolute mechanical equivalent to plaintiffs’. 

Prof. BrLvaNus Тномрвох, examined by Mr. Автвову, ssid he 
had made a careful study of the plaintiffs’ specification. He found 
the invention clearly described in that document. It was an' 
unusually clear specification. He had carefully read and considered 
the whole of the documents cited in the particulars of objections 
as alleged anticipations. Не did not find the plaintiffs’ invention 
in any one of them. А battery constructed according to the 
plaintiffs' specification was a peculiarly efficient and useful battery. 
He knew of no batt ry, prior to the date of Hitchcock's specifica- 
tion, which bad its efficiency or utility. He had seen one of tbe 
batteries the defendants sold. In his opinion, those batteries were 
constructed absolutely in accordance, prescription and invention, 
with the variation of substituting layers of blotting paper for the 
Jayer directed to be composed of plaster of paris and comminuted 
vegetable matter. The inner layer was identical with the plaintiffs’, 
and the outer layer was the same with the substitution mentioned. 
The blotting paper ahd the flour played exactly the same function 
as the plaster of paris and flour mentioned in the plaintiffs’ speci- 
fication. The outer layer, as a whole, in the defendants’ battery, 
performed exactly the same function as the outer layer performed 
in the plaintiffs’ battery. He had a fair knowledge of the various 
known forms of batteries. Prior to the date of this specifica- 
tion of 1890, in the Leclanché type of battery, it was not 
considered advisable to pulverise the manganese. The state of 
knowledge was, that it should be rather crushed than pulverised. 
That was the common practice prior to the year 1890. The Volta 
was the earliest form of battery. The next form was the Bunsen or 
Grove battery —the two; fluid cell battery. Then came the Leclanché 
type of cell. That was not a two-fluid cell, but only a one: fluid 
cell There were а large number of attempts to make dry cells, 
and Hitchcock solved the problem. 

Is it possible in a battery constructed as the plaintiffs’ for the 
creation of hydrogen film on the cathode such as was the case in 
the Leclanché ?—I do not say it cannot be done, but in workiog 
conditions it does not occur. 

Cross-examined by Mr. MourToN, Witness said batteries were 
known for 90 years before 1890. Hundreds of arrangements of 
different materials to act as a voltaic battery had been proposed and 
used. | 

It was known that the form of the electrode was capable of being 
varied as you liked, only that it might affect the internal resist- 
ance, because you had a smaller area of electrode or a greater die- 
tance between tbe electrodes? Undoubtedly. 

And an extremely; common form was a circular electrode of zinc 
surrounding a central block of carbon ?— For those batteries ia 
which low resistance was specially desired, and it was perfectly well 
known, but there were very few Leclancté cella made that way. 
They were made with a small stick of zinc and not а circular 
cylinder. 

You might make the ring of carbon and the stick of zinc, or the 
stick of carbon and the ring of zinc. All this was A B C to anyone 
who knew anything about electricity at that time ?— Yes. 

The electromotive force, that is to «ay, the pressure which a bat- 
tery produced, had been observed and calculated for all kinds of 
electrodes, bad it not ?—It was perfectly well known for all kinds 


. of electrodes. 


The Leclanché battery was characterised by having peroxide of 
manganese as its depolariser ?— That was ite characterittic par- 
ticularly. 

Such a battery was used for electric bells. It would not run 
down excepting by use ?—It would not run down excepting by con- 
tinuous use. May I explain how far I agree with уоп? 

I do not want to deal with other points. But there are two 
senses in which the words run down" may be understood. If 
you press the button of the bell for an hour together, then the bat- 
tery probably would not Jast out that hour. It would require time 
to recover; but it might run down in another sense by the chemicals 
being used up in a year or two, or 10 years, possibly. 

Answering further questions, Wrrness said that many years 
before 1890 people had seen that it would be convenient to put 
something with which the nascent hydrogen would re-unite in the 
eame way that the nascent oxygen would re-unite with the zinc 
at the sinc pole. Polarisation was the lowering of the pressure 
of the battery by reason of the deposition of a film of gas on 
the cathode. The principle of having a depolariser was intro- 
duced by Grove in 1843. A solid depolariser was used with great 
success by Leclancbé. In the Leclanché the solid depolariser was 
peroxide of manganese. The Leclarcbé was invented in the 
sixties; 1866 was the patent. It came in about 1870. The substance 
used was really crushed pyrolusite and carbon, which was not 
exactly pure peroxide of manganese. It was the natural form of it, 
containing other things. 

Suppose I bave two plates in the pot, one of zinc and the other 
of copper, and the exciting solution is poured in. The pressare of 
that cell is determined by the fact that ore is sinc and the other is 
copper ?—Solely by tbe chemical constituents; perbaps I might say 
by the chemical constituents and their etate or polarisation. 

You put into the fluid any inert subetar ce, asbestos, papier maché, 
sand, or anytbing you like, and fill it up so that it becomes a wet 
DNUS instead of being (interrupted; fluid ?—A wet inert sub- 
stanco. 
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The pressure of the cell will not be altered ?—No. 
What will be altered will be the internal resistance of it ?— Yes.. 
And that simply because you have blocked up, if I may say во, а 
lot of the space that the electrotyte used to occupy ?— You have 
closed a lot of paths formerly available through the liquid. 
| As long as it is inert matter the result is the same; the only ques- 
tion is, how completely you have blocked up, or, rather, how incon- 
veniently you have blocked up, the electrolyte ?— Yes; the resistance 
depends on the degree to which you have blocked it. 
here, agaip, that was perfectly well known ?—Perfectly. 
People had taken advantage of this for the purpose of making 
their batteries unspillable ?— Yee, they had put sand in. 
All sorts of things they had put in so as to render the battery 
capable of being moved about without spilling the fluid ?—Yes. 
" Dry cella" isa generic term for an unspillable battery - that 


is, & battery where inert matter has been pnt into the electrolyte 


to prevent the electrolyte being spillable ?— That is generally so. 
It was perfectly well known to all people who knew about 


batteries that you must not let your depolariser get at your zinc ?— - 


That was the object of the porous pot. 

And the known object ?—No, I do not know that everybody knew 
that was the reason. | 

But I mean every electrician knew perfectly well that he must 
keep his depolariser away from his zinc ?—I think most electricians 
would ; I am not sure. 

I dare say we couid find electricians to-day who did not know 
Ohm's law ?— But there were batteries in which the depolariser was 
distinctly allowed to come to the zinc. | 

You are talking about bichromate ?— Others as well. 

_A very common way of keeping tbe depolariser away from the 
zinc was by means of soaked blotting paper next to the sinc?— 
I do not know of it. 

I will take the ordinary dry pile, the earliest that ever was. Dry 
piles were discs of metal with blotting paper between them, soaked 
sometimes with one solution and sometimes one with one and the 
other with the other ?—I do not think they were soaked with solu- 
tion at all. There was paper taken and rubbed over on one face 
with red lead and on the other silver leaf put on. Are you speaking 
of Zamboni's dry pile, tbe best known? 

It was blotting paper, was it not ?—No. 
writing paper. 

Just look at the Skrivanov Letters Patent 15,065, of 1587. 
The specification reads: According to this invention I form a 
battery of two elementary parts, one an attackable electrode, say, 
of iron, tin or zinc, the othera plate of retort charcoal, agglomerated 
charcoal, a sheet of lead or other conducting subetance which cannot 
be attacked by the exciting liquid used. Over tbis conducting plate 
I spread a layer, вау, cf ‘04 to 12 of an inch in depth of red lead or 
minium, and I envelope tbe whole in a sheet of parchment paper or 
cloth or asbestos, which I retain with india-rubber bands, or by 


It was like very fine 


tying threads around it. The two electrodes are placed in a solu- 
tion of hydrate of potash or hydrate of soda.” He takes the zine 
at the bottom— | 


Mr. Автвовү: That is in the second. The first is a wet battery. 

Mr. Моогтон: The next one is, By covering the positive 
electrode with several sheeta of filtering paper or cotton or asbestos 
soaked in tbe above solution, and applying above it the negative 
electrode, a dry battery can be obtained." What do you under- 
stand by the positive electrode there ?—A coated sheet of retort 
charcoal or a eheet of lead. 

You put several sheets of filtering paper or cotton or asbestos 
soaked in hydrate of potash. Is not that so ?—Yes. 

Then over that you put the negative electrode ?—No. 

The positive electrode you said was the carbon, did you not ?— 
Certainly. 

That is the carbon with the minium in i. 

Mr. AsTBURY: No. 

Mr. Мосіток: Yes, it is the carbon with the minium, has over it 
the blotting paper, ard then the zinc is placed on tbe top ?—8o 
you say. 

That is a perfectly good battery ?—I do not agree with you 
either in the descriptiou of it, or in the statement that it would be 
a good battery. 1 understand that he takes bis plate of retort 
cbarcoal—agglomerated charcoal with a sheet of lead—and on that 
he spreads a layer of red-lead, and envelopes that ma sbeet of 
parchment paper or asbestos, which he ties on with india-rubber 
bands or threads. Then he places that іп a solution of hydrate of 
potash or hydrate of soda. 

Then he bas got bis filtering paper between his zinc and the 
depolarising material °—He has placed bis filtering paper or 
cotton or asbestos in line 12 above the positive electrode. , 

I pot it to you that you put round your carbon and minium 
blotting paper, and then you lay the zinc on it. It is quite clear ?— 
I do not think it is clear. 

What do you вау it is ?—It does not say in those lines from 12 to 
14 whether there is any minium at all, or any sheet of parchment 
cloth or asbestos to tie it on. 

Handed a sketch, WirNEss said that it represented the soaked 
blotting paper next to the zioc. It had the excitant in it. It 
rested on the minium and the minium rested on the carbon or lead. 

, The blotting paper there ів doing exactly what the blotting paper 
in defendants’ is doing ?— It is possibly so. 

It is ?—It depends whether it is attacked by the alkaline solu- 
tion. In potash of that strength paper would be acted upon. 

Oh ! Prof. Thompson ?—This is not а working thing at all. 

Hydrate of soda! Do you say that that is not perfectly intelligible 
tbat you could have blotting paper soaked in hydrate of soda’ It is 
perfectly intelligible that you could do it. I do not say that it 
would make either the same thing you have or a working cell. 

What Iam putting to you is this: There you have got blotting 
paper doing exactly the same thing as in the defendante’ cell? 


~, 


No, notexactly doing the same, because the solution in this case will 
act upon it to swell it up. 

In the electric combination I am talking about, it is doing exactly 
the same as in the defendants’ cell ?—If you say it is acting as an 
absorbent mass to take up the excitant, of course it is. 

And filling up the space between the sinc and the depolariser ?— 

es. 


Therefore you have got here a fine powder on & carbon plate 
ted from the zinc by blotting paper charged with the exciting 
solution ?— Yes. 

Looking at it electrically, that is exactly the same as the 
defendants’ combination ?—No. 

The carbon, solid depolariser in powder on it, blotting paper 
soaked with the excitant and zinc. How do you distinguish it from 
the defendants’ combination ?—The layer of depolariser is not 
mixed with carbon. It does not form a solid mass. 

Stop a moment 

Mr. Автвовү: I wish you would let him answer; you bave asked 
him a question. , 

WrTNESS: There is no direction to put hygroscopic material into 
it, and, as a matter of fact, it would not be a working cell for other 
reasons. | 

Mr. MourToN: The question of a working cell I will deal with 
afterwards. I will take this first. There is no need that carbon 


should be mixed with it, is there?—You will not get a good 


working cell unless you mix carbon with the depolariser. 

Why not ?— Because the surface of the carbon is not then led out 
into the mass round it. The whole object of mixing the carbon 
with the depolariser, is that there may be an extension of the con- 
duction of the carbon into the mass. 

Would you just look at the claim of Hitchcock. Is there any- 
thing about powdered carbon there ? 

Mr. ASTBURY: I object to that. That is a question of con- 
struetion. The Court of Appeal have construed it. 

Mr. Moutton: I am not asking him to construe it at all. 

His LoBpsHiP: He has been asked whether he finds something 
here. That isall. | 

Mr. Movutron: Is there any reference to powdered carbon 
there ?—Directly, no; by implication, yes. 

Unless the "substantially as set forth " carries with it that there 
must be powdered carbon, there is no reference to powdered carbon 
being in the inner layer ?—No, tbere is none. 

I put it to you that hygroscopic materials were only put in the 
cells for the purpose of keeping them wet by taking moisture 
from the atmosphere, and that if the battery were closed they could 
not do it?—I do not know why they put them in in every case. I 

resume they did put them in as much to prevent moisture going 

nto the atmosphere. 

If the cell were closed they could not do it ?—No. 

Therefore they are useless in the plaintiffs’ combination ?—No. 
There is nothing in the specification to say there may not be a vent 
in the cell. 

" Sealed around the carbon, с, with bitumen or other suitable 
material, c, substantially impervieus to air and moisture," that is 
what he says ?—He says the material must be impervious to air. 
Не does not say there is to be no vent hole in the cell. 

Where is the hole ?—He does not sbow it. 

I put it to you that for years after they made them closed, ‘and 
they used to burst, and they had thousands returned ?—I know 
nothing of the sort. a 

At all evente, reading the specification and looking at the 
picture, it shows a closed cell in which the hygroscopic material 
could not exercise this function ?—Could not exercise the function of 
absorbing moisture from the air or keeping moisture inside from 
going out to the air. : 

I put it to you, that that was the sole purpose ?—It may bave been 
the sole purpose, but it would not have been the sole effect. 

What do you tay is the effect in the plaintiff.’ of having a hygrc- 
scopic present ?—It is that it will equalise the moisture. 

Why до you not equalise it at first ?—J do not know. 

I put it to you, that it is nonsense to suggest that the hygroscopic 
material has any object with reference to the equalisation of the 
moisture ?— It may not be an object of the patentee. 

And I say it would not be an etfect ?—Yes; I say it would be an 
effect. Really the circumstance that diffusion will of itself in time 
equalise the moisture does not prevent another thing also tending 
to equalise the moisture. | 

How does it act?—By forming а molecular combination with 
water. 

How could the hygroscopic material usefully improve the effect 
of diffusion ?—By doing the same thing—two means of doing the 
same thing instead of one. 

Mr. Justice Воскгкү: Ав I understand, although the two layers 
start with quite a different proportion of hygroscopic material in 
them, one part in one and one-tenth part in the other, they would 
equalise themselves ? —They would, in process of time, equalise. 

Mr. MourLToN: Why don't you start with them equal ?—T can- 
not tell you why the patentee did not start with them equal, but I 
can only conclude that be had some reason. Such, for example, 
that there is water of crystallisation in one of the materials that 
would alter in time. 

He says the proportions may be altered ?—No; he gives you the 
best proportions he knew of. 

You see no reason whatever in a closed cell for having hygro- 
scopic material?—I have no doubt there is a reason, but Ido not 
happen to know. 

So long as it is closed, I put it to you that the plaintiffs’ battery 
ів exactly as good without the hygroscopic material 7—It may be. 

Are you prepared to вау it is not ?—So long as it is absolutely 
closed, without any vent or cracks. | 

I put it to you that there is not one battery on the market made in 
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accordance with the receipt in the specification ?—I am not aware 
of any subetantial departure. 

What is the physical condition of the inner layer if made in the 
way it is described from line 20 to 24 ?—It will be sémi-solid. 

I put it in this way: It is totally unlike the cells on the market ? 
—I don't agree with you. It is more fluid than tbe state in 
which you find the stuff if you open a cell after having been made 
some months. | 

You know nothing of the early history of the manufacture ?— 
Nothing whatever. | | 

It was perfectly well known that you might, with no other effect 
than altering tbe internal resistance of the cell, put inert matter 
into the electrolyte until it became unspillable ?— Yes. 

All that inert matter that is put into the plaintiffs' combination 
is for that purpose ?— I suppose во. 

Now, the effect of putting that in is: to make a semi-solid plastic 
mass? — Yes. . 

Both in the plaintiffe' specification, and in all the other cases in 
which it used to be done ?—Oh no. 

Take papier maché or asbestos, Does that make it a semi-solid 
or plastic mass?—Idon't think asbestos makes a plastic mass. 
Papier maché does certainly. 

Does not finely comminuted asbestos make the electrolyte into a 


semi-solid or plastic mass?—I think finely comminuted asbestos 


would. 

It was well known to put layers of asbestos paper in order to 
render the electrolyte unspillable ?—I have seen it done. 

I put to you that that is exactly the same electrically, and exactly 
the same mechanically and physically as putting in blotting paper ? 
—It is very much the same. 

You draw no distinction between ‘the two ?—I draw no essential 
distinction between the two. 

Take sawdust or asbestos or sand in а dry cell. I put it to you 
that there will be no movement of the carbon particles at all ?— 
Yes; the diffusion of the liquid will move them. 

Could diffusion move a solid particle? It does. 

I put it to you that such a danger is for all practical purposes 
non-existent ?—I think tbat that is disproved by the reason that no 
successful battery was made until we had there instructions from 
Burnley. 

I put it to you that any such danger as the carbon particles 
making excursions through a plastic layer produced in the old 
fashion of asbestos sawdust or papier maché is practically non- 
existent?—It depends on the close-grainedness of the plastic 
material so called. 

Kindly tell me where that is pointed out in the specification.— 
It is not pointed out in the specification. | 

Can you tell me anything in the specification to show what things 
will stop the carbon from emigration; and what will not? No; I 
don't think the patentee gives instructions on that point. 

Does he give any instructions which show whether you could 
eafely leave his prescription or not ?— No; the general instruction 
is that one layer must have no depolarising material. 

I ask you does he give any directions which show how you can 
safely leave that prescription ?—No, I think there are none. 

The further hearing was adjourned. 


On Monday, May 25th, Prof. Smvanus TnHoMPsoN was further 
cross-examined by Mr. MOULTON. 

You have told his Lordsbip that you consider blotting paper to 
be equivalent to that which is described between the lines 11 and 
16 of the plaintiff.’ specification ?—Yes. 

55 you point out anything iu the specification to indicate 
that ? 

His Lorpsuie: Indicate what? 

Mr. Моогтон: To indicate that it is an equivalent in the apeci- 
fication, my lord. | 

The Witness said he thought what*he said was, that tbe blotting 
paper as a filter, was an equivalent. 

1 want you to point out auything in the specification that is 
within the claim, and is an equivalent to what is described ?—I do 
not think there is anything. 

Therefore, no one reading tbis specification would learn from it 
that he was not to use blotting paper ?— I should rather put it that 
there was nothing bere directly to suggest that blotting paper so 
prepared was an equivalent. 

Cross-examination continued: He did not remember any 
previous prescription like the plaintiffe', and, therefore, he thought 
it was a novel composition. 

Will you tell his Lordship from the specification what things are 
included what outside layers are included, and what are not 
included in the specification ?—Do you mean as equivalents for the 
outside layer as that is given ете ? 

I am not going into the question whether equivalents are, or are 
not, included here. But I want you to tell his Lordship what out- 
side layers are included in the invention and «hat outside layers 
are not included. 

Mr. AsTBURY: That ів a question of construction. 

The WrirNESS was understood to say that he could only express a 
scientific opinion upon tbe matter. 

Mr. MourTos: No. This isan invention consisting of an inside 
layer, an outside layer, and electrodes, and you must be able to get 
trom the specification wbat outside layers are included, and I want 
you to point out to bis Lordship what they are ?—As I uuderstand 
it, my Lord, the dercription as given Геге is a description of a semi- 
solid or plastic material of which a composition 18 given, which 
composition will have certain properties. 

May I take it that you consider any semi-solid or plastic body is 
within the invention?—No, certainly not, unless it bas these 
properties. 

Bhow me anything which points, which gives directions, that 


blotting paper is within the specification.—It must be a material 
which is a semi-solid and is to contain hygroscopic material, and it 
has to fill up the space between the two electrodes. 

It was common knowledge to mix chloride of sinc with sal- 
ammoniac in cells of this kind. Now let us go to the inner layer. 
We have already got that the inner layer made according to the 
specimen is a pasty mass ?— Yes. 

You bave not had any special experience with dry cells during 
the last fifteen years ?—No very special experience. 

Can yon speak rigbt back to 1890 as to the cells in the market ?— 
Yes, I think I can. | 

What were you using in 1890 ?—I used very few of them, because 
they were not good. I used, preferably, Leclanché. I used afterwards 
Skrivanov and then Gassner. The Leclancté batteries were widely 
known. 

It was perfectly well known that the carbon was for the purpose 
of, as it were, increasing the conducting power of the carbon pole, 
and the peroxide of manganese was the depolariser ?—The last 
point was certainly known—I am not sure about the first, 

Bnt they knew why they put in the carbon ?—I should have said 
so. I should have given them my answer. I do not know whether 
it was generally known. 

There were many electricians who I am sure you will say were 
quite as likely to know as you ?—If they had been forced to think 
about it they would have said so. 

Do you mean to say that the electricians in 1890 did not know 
what the carbon was there for ?—I think they thought it was there 
for something else. 

At all events, they put it there? — They put it there, and it un- 
questionably would have that effect. 

And they knew it would have that effect ?—They might have 
koown ; some of them certainly did. 

That will do for me. Now let us see what Leclanché himself 
knew many years before. Just look at the two specifications of 
1866.—One, my Lord, is called Brandon. 

His Lorpsare: The first one is only a provisional. 

Mr. Mouton: The first cne is only a provisional, my Lord, and 
the second is completed. They sre both of them Leclanché. I will 
take the second. On page 3 of No. 2,623 of 1866, he says:—"'I 
take a glass jar with a large neck, into which I introduce a porous 
cell or vessel destined to receive & plate of carbon or graphite, 
such ав is obtained from the lining ot раз retorta, and to which I 
attach a metallic wire acting as the positive pole, and I fill the 
porous vessel with peroxide of manganese reduced to powder, 
or with a mixture of peroxide of manganese and powdered 
graphite.” Therefore, at that time he knew of, and proposed for, tbe 
central parts of his battery, powdered graphite and peroxide of 
manganese ?— Yes. 

“The conducting wires are passed through holes made in the 
cork or bung, which closes the neck of the jar, and in the centre of 
the «aid cork I make a third hole into which I insert a small glass 
tube ; 

Mr. ASTBURY: Are you not going to read the intermediate part? 

Mr. MourTOoN: I beg your pardon. I then fill up the jar with 
taud, or sawdust, or other granulated substance which will thicken 
the water, and I place in the same a plate of zinc provided with a 
metallic wire acting as a negative pole.” Now I see they put sand, 
or sawdust, or other granulated substance which will thicken the 
water. Of course popier maché, or asbestos, or anything of that 
kind would do. 

Mr. ASTBURY: Papier maché is not granulated. 


„„ The Witness: Anything that is granulated, certainly. 


Mr. MocLrox: With the knowledge of the world at the time, 
they would know perfectly well they might put in anything of that 
kiud ?—I до nct think they would have thought of papier maché. 
They might have thought of asbector, certainly. 

Supposing he fills the porous pot with this powdered peroxide of 
manganese and graphite, and then outside the porous pot had this 
sawdust, as I will put it, and then “the entire mass of sand and 
peroxide of manganese is moistened with a concentrated solution 
of hydrocblorate of ammonia.” That is sal ammoniac ?— Yes. 

Electrically, tbat is an ordinary Leclanché battery ?— It is. 

Во is the plaintiffs’ ?—Yes. 

Та both cases the layers are wet solid substances ?— Ves. 

Aud the fluid that wets them is sal-ammoniac ?— Yes. 

With the exception of his using a porous pot to keep the two layers 
apart, can you tell his Lordship any differencc between that cell 
and the plaintiffs’ ?—I think the differences are these. That there is 
no hygroscopic; that the material outside the porous pot will not 
be in the plastic condition. 

You do not mean to tell me that if blotting paper is plastic, saw- 
dust and water, or asbestos and water, is not plastic ?—Sand and 
water will not stand up in the same way as blotting paper. 

Now, do you consider it would have been invention to change 
tbe plastic outside layer of the earlier Leclancbé which we have 
just been dealing with for blotting paper ?—Not ia iteelf. 

Therefore, I may take it that you do not think it would have 
been novel to have a porous pot full of powdered peroxide of man- 
gauese, and carbon surrounded by blotting paper, and sal-ammoniac 
poured over it ?—Not useful. 

It would not be novel ? — Yes, in some respects. 

There would bave been no invention in using that porous pot full 
of that mixture with blotting paper outside and doused with sal- 
ammoniac ? —No. 

That is all T want to know. Therefore the invention of the 
plaintiffs is leaving out that porous pot where it was not needed? 
No; that is one part of the iuvention. 

Will you tell me avy other part ?—Well, he is only able to do 
that because he substituted a substance which is different from the 
sand which he had before. There are two stages in it, neither of 
them by itself might constitute an invention. 
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I understand what you say now. Tell me anything else?— 
Nothing else occurs to me at the moment. 

The witness was then referred by the learned counsel to a battery 
described in Skrivanov, No. 489, of 1882. WIrxESs stated that the 
process for making a paste described by Skrivanov did not give a 
precipitate that was insoluble. Не had really uisdescribed what 
he thought he had. The Skrivanov batteries failed because the 
paste that he produced was not porous 

Were you not on a committee that gave an award of a medal to 
Skrivanov for this very battery — No, another battery. 

WirNEsSS, further cross-examined, said that Skrivanov's figure 2 
had paper over the top of the paste between that and the zinc. 
That was for the purpose of keeping the paste from the zinc. 

Now, I put it to you, what difference do you say there is between 
that and what is included in the plaintiffs’ specification ?— There 
are seveml small differences besides the main difference of 
chemicals; that this is not a dry Lecianché, and this paste is not a 
porous paste. 

The WrrsESS was then referred to Walker, No. 883, of 1883. He 
said that there tbe inner layer was not pasty. His experience of 
tbe agglomerate blocks there was that they did not become pasty 
when they were put into the cell. Walker's was a method of 
getting a layer, but it was a special method applied in a different 
case, and it produced certainly. in his experience, a different result. 
Questioned with reference to Jensen, the witness admitted that he 
was the inventor of the Hellesen dry cell. His claim was “ the 
application and employment of oxides and superoxides of the heavy 
metals,” aod that would include binoxide of manganese, There the 
zine was in the liquid outside. It was not a dry cell at all. It was 
an ordinary wet cell, like a Leclanché. It was a simple Volta cell 

made in a particular way. There was nothing to tell you how to 
make a dry cell. 
invention. 

It is the defendants’ cell, is it not?—I do not think itis. I 
think it is the ordinary open wet cell. 

He puts quite clearly the carbon surrounded by hard rammed 
binoxide of manganese and graphite, and with porous paper out- 
side— parchment paper outside ?— Suitable fabric bound round, hc 
ays. C 

Xf that is put into a zinc cylinder of that size it is then the defer.- 
dantes’ cell ?—It would be very like the defendants’. 

Is there any difference ?—Yes; considerable difference. 

What difference ?— It is not sealed up, aud there is no chloride 
of zinc in it. Those are the two pointe 

The witness was then cross-examined as to Dymond's complete 
specification, No. 18,754 of 1888. He said that there the internal 
layer was a coal brownstone electrode. The agglomerate electrodes 
of carbon and binoxide of manganese, carbon and brownstone were 
sometimes baked and sometimes not. 

Take one that was not baked. How did that differ from the 
plaintiffs’ specification ?—It would require a carbon rod. That is 
the most important point. Then another point was that the 
plaintiffs’ specification was a thing that had to be sealed. 

Croes-examination continued: He did not suggest that there was 
any invention in putting a carbon centre to this coal brownstone 
electrode. The differences between Dymond and plaintiffs, were 
differences of detail. In Castle-Smith the paste described would 
act perfectly as the outer layer. 

How does that differ from the plaintiffs’ ?—It differs in the 
following respect, that plaster of paris cannot be used. for it, 
according to the patentee. The witness said that in Castle-Smith 
the outer liquid was described as phlegmy, and it is obviously 

sufficiently liquid to render а bag necessary to hold the depolarising 
paste against the electrode. The canvas bag showed that the layers 
would not stand up of themselves; the inner laycr, for instance, 
required to be held up. That made a difference to the practical 
working of the cell. 

Why ?— Because if the depolarising substance can fall down, it is 
not such as can hold itself up against the carbon; or if 
it is not held up against the carbon, being unable to 
hold itself up, then the material will not be able to per- 
form its proper function. Plaster of paris was a better material 
than tragacanth. 

You do not say that there is any difficulty in making a 
eee paste? No, but there ів no description how to do it 


Look at this extract of July 21st, 1889. “А dry cell presenting 
some novel features bas lately been brought out by M. P. Germain, 
belonging to the French Telegraph Service. The material employed 
by M. Germain is cellulose, prepared from cocoanut fibre.” This 
battery is used enormously in France, is it not ?—I believe it is. 

“This material is cheap, is a eood conductor, and possessed 
of great absorptive properties. In the Germain modification 
of the Leclanché cell the carbon plate, surrounded by a mixture of 
powdered retort carbon and binoxide of manganese, rests under- 
neath a cellulose pad soaked with a solution of sal-ammoniac; on 
the top of the cellulose there are two sheets of zinc. Four 
powerful springs press the cellulose pad tightly against the layer 
ofcarbon. Laboratory tests show that this cell does not polarise 
nearly as rapidly as the LeclancLé, and is capable of giving com- 
paratively powerful currents for short periods.” That is a great 
advantage over the Leclanché, because the defect of the Leclanché 
was that it would not do that ?—It polarised too quickly. 

That was a dry cell, and had got carbon and zinc as the 
electrodes, and round the carbon was a damp powder composed of 
binoxide of manganese and carbon powdered and soaked with 
sal-ammoniac. Then there was а cellulose pad which was the same 
as defendante’ blotting paper. The main distinction between that 
and the defendants’ was that if was a dry open battery, requiring 
water to be added from time to time. 

Can you point his Lordship to any other distinction between this 


It would not lead you towards the plaintiffs’ - 


and the defendants’ cell beyond that it would require water added 
to it?—No other distinctions except such as are necessitated when yon 
close the cell. When you close the cell then you begin to have 
the other question of moisture. You would no longer be able to add 
water when the cell was closed. 

ThereforeI may take it that if this was closed it would be the 
defendants’ battery ? — No, because they do add hygroscopic. 

But you say it makes no difference whether they do or not?—It 
does, it makes the cell a better cell. 

You say if this is closed the only difference between it and the 
defendants’ is that there is no chloride of zino added ?— That is the 
only chemical difference; there are mechanical differences. 

What are they ?—The disposition of the pastes in cylindrical 
form round one another. 

You have told us those forms were perfectly well known and 
interchangeable ?—Yes, but the patentee who arrives at a useful 
form and introduces that useful form has done something to the 
credit of which he is entitled. 

Now I come to the Thiebaut group. With regard to Thiebaut 
there was a fundamental patent and three patents of addition, I 
think ? — Yes. 

That is the method whereby small improvements of an original 
invention are patented ?—Yes. | 

Тыв was а circular cell, sinc outside and carbon inside as an elec- 
trode ?— Yes. | 

The learned counsel then read to the witness certain passages 
from Thiebaut, and from the third certificate of addition of 


 TThiebaut in which was the following passage: "The objeot of the 


present addition is to indicate the various chemical compounds pro- 
ducing by their application to my system of dry cells, results 
analogous to those which I hitherto obtained with peroxide of 
manganese. I have noticed that I can substitute for the peroxide 
of manganese, which is not always handy, pure peroxide of lead, or 
Wonveniently, minium, a mixture of peroxide and protoxide of 
lead, a substance well known in commerce.” These are powders, 
of course ?—Yes. 

Во that we have in Thiebaut the powdered depolariser and 
graphite in grains or carbon grains ?—Broken up I think it is, 
concassé. 

Then sal-ammoniac is an excitant, and outeide a layer of plaster 
of paris and sal-ammoniac which has set?—4And cooking salt 
with it. 

Just tell me where that differs in that last form from the 
plaintiffe' specification ?—Not so much in form as in composition, 
because sal-ammoniac would not be the right excitant if you used 
peroxide of lead or minium. 

But it would work, would it not ?—It would work for a short 
time. It would form chloride of lead, which is bad. I certainly 
do nof think it would make a good cell. 

Further cross-examined, WiTNESS was referred to Gassner's 
United States patent of 1887. He said there the plaster mixture 
was not identical with the plaintiffs. Tbe chemical composition 
was different, but played the same part. Gassner had not got a 
second plaster layer. The witness was then re-examined by Mr. 
ASTBURY, and the hearing was adjourned. 


( To be continued.) 


* 
— Mà, — Eñ‚äẽ— 


PROSECUTION OF THE OHaRING Cross AND STRAND CoRPORATION. 


At the Mansion House, on May 29th, the Charing Cross and Strand 
Electricity Supply Corporation, Ltd., were summoned for that they, 
on or before July 12th, 1901, at the corner of Mincing Lane and 
Fenchurch Street, did begin to execute a work respecting which 
they ought to serve a building notice under the London Building 
Act, 1894, before serving such notice. We are indebted to the Times 
for the following account of the proceedings :— 

The work referred to in the summons was the construction of an 
underground chamber in connection with electric light wires. There 
were six other similar summonses in respect to the construction of 
such underground chambers in other parts of the City. The sam- 
monses were issued at the instance of the district surveyor under 
the London Building Act, 1894, for the eastern division of the City, 
and they had been adjourned from time to time pending a decision 
of the High Court as to whether the underground chambers were 
" buildings” within the meaning of the Act. Mr. Bale, solicitor, 
appeared in support of the summonses; Mr. F. F. Daldy appeared 
for the defendaute. Mr. Bale said that the Building Act provided 
that where any building, or structure, or work was about to be 
begun a building notice respecting it must be served on the district 
surveyor. The buildings in this case were underground chambers 
in connection with electric light wires. The chambers were 7 ft. or 
8 ft. square. The question arose as to whether they were “ build- 
ings" within the meaning of the Act; and, although there was a 
decision of the High Court, the defendants wanted to have the 
matter decided again. Some other similar summonses had been 
issued from the Guildhall, and the magistrate at the Guildhall con- 
victed. 'The case was thereupon taken to the High Court. The 
present summonses were issued in December, 1901, and had been 
adjourned from time to time by arrangement. The case in the High 
Court had been decided against the defendants. The matter now 
resolved itself into a question of penalties and coste. He should 
ошу ask for a nominal penalty, and an order for a substantial 
amount of costs. Mr. Daldy, for the defendants, said that this was 
not a case of an offence. People were justified in doubiing whether 
an electric light box in the street, which was really nothing more 
than a local enlargement of the electric conduit, was a building 
coming within the Act. Sir Joseph Savory asked what penalty was 
imposed by the magistrate at the Guildhall. Mr. Daldy replied 
that the penalty was 1s. on each summons. Sir Joseph Savory said 
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he thought that a nominal penalty of 1s. on each summons would 
suffice. He should make an order for £10 10s. costs on the first 
summons. 


` 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE discussion on the papers by Mr. A. D. Williamson and Mr. 
A. B. Chatwood was concluded on May 14th. 

Mr. Млуов (Glasgow) congratulated Mr. Williamson on the 
large amount of valuable information contained in his paper; he 
had himself collected & good deal of data relating to working costs 
in cases of electrically-driven machinery. The best examples were 
weaving and spinning factories, and the worst — engineering shops. 
He had roughly compared the results given with those of & spinning 
millin Lancashire. Eliminating repairs and depreciation as not 
being directly comparable, he found the most startling difference in 
wages per unit, which in the latter case were ‘034d. He wished to 
ee the possibility of employing cheap labour in connection 
with motor-driven plaute—a feature as yet unappreciated. Mr. 
Mavor favoured the use of low-speed units; the commatator surface 
speed being low, but little attention would be required. From the 
author's remarke, he imagined that breakdownsin the generating unite 
were infrequent, which was a point in favoar of using а less number of 
larger units. The real argument for adopting electric driving was 
the possibility of introducing economical generating plant. Mr. 
Mavor further drew attention to the advantage of using the outside 
armature " type of motor, previously introduced by himself. 

Mr. D. L. Ѕкгву Braam (Newcastle-on-Tyne) found himself in 
agreement with practically everything contained in Mr 
Williamson's paper. He agreed with Mr. Mavor as to th? 
desirability of reducing the number of generating unite, suggesting 
that two unite, and even one large unit, under certain circumstances, 
would give greater economy. Не, personally, used bare conductors 
wherever possible, and thought that a thin insulation would quickly 
perish. For small tools he had found circuit breakers to be 
unreliable, and usually grouped such tools on distributing boards 
with fuses. From inquiries and personal experience of a number 
of cases, ће had found that the saving, in substituting electrical for 
steam power, varied from 35 to 50 per cent. 

Dr. Wiseengrund advocated that electrical and machine tool engi- 
neers should work more in unison, recognising that the motor is a 
component part of the machine. 

Mr. ALLEN (Bedford) gave his experiences when designing their 
new works some years previously. His firm had found that half 
the power was absorbed by the shafting and half in the machine 
tools and work done. In the matter of tools it was surprising what 
slight improvements had been made in their efficiency. With a 
view to saving a portion of the energy usually lost in belt trans- 
mission, his firm were driving their machinery direct from the line 
shafting—a clutch transmitting the power from the shaft to the 
speed cones—thus dispensing with countershafte and a great deal о? 
belting. This had effected a saving of 25 per cent. in power. Their 
experience was that half the tools in the shops were running at the 
same time; if it was desired to work any particular tool overtime, 
this was effected by means of a portable motor. 

Мт.`ЁлївРАХ thought that motor makers might make more use of 
mechanical speed-reduction gears attached to the motor, to reduce 
the speeds to somewhere near those used in line shafting. He had 
introduced an arrangement of speed-reducing pulleys, the reducing 
gear being contained in the driving pulley, which is mounted on 
the armature shaft. By having four such pulleys with an outer 
bearing, 8 speed reduction of from 800 to 600 revolutions could be 
obtained. 

Mr. RUssELL gave some interesting particulars of the Silvertown 
factory, in which electrical driving bad replaced many of the older 
steam engines, and was used ia all the new shops. Their plant 
embraced 150 motors of 3,800 H.P., in sizes varying from 1 to 
150 H.P. The maximum load was 1,200 xw., and the average 
300 KW., this small figure being due to running all night for one or 
two machines. is firm made it a general rule that any machine 
requiring over 5 m P. should have a separate motor; occasionally 
groups of tools were driven by two or more motors. He considered 
it uneconomical to use motors of less than 5 н.р. In tbe matter of 
gpeed-reducing gear, he had used all the forms mentioned, and, ia 
addition, worm gearing for slow-running machinery witb heavy and 
variable loads. The wear on the worm and thrust bearing was 
inappreciable after two years, and it also took little room, and ran 
silently. In the matter of first cost worm gear is 15 per cent., and 
chain gear 25 to 50 per cent. higher than spur gear. He had had 
good results with smooth-core motors on fluctuating loads, and had 
been compelled to give up using circuit-breakers owing to their un- 
certain action, and to revert to fuses. 

Mr. E. К. Всотт thought that all motors should be provided with 
fly-wheels or heavy armatures, or be built on the outside armature 
system to compensate for the loss of fly-wheel effect, which occurs 
when line shafting and pulleys are discarded. Mr. Scott also took 
the opportunity of dragging the “polyphase herring” acroes the 
trail; unfortunately his remarks were not calculated to emphasise 
the good features appertaining to polyphase motors. 

In the course of further discussion the low works costs shown by 
the Electric and Ordnance Accessories Co. with a Dowson 
plant was commented on, surprise being expressed that this method 
of driving had not been adopted at the other works. 

Mr. PaTCHELL considered that both polyphase and direct-current 
systems had their own special applications for which they were 
most suitable. 


Mr. Ковевт HAMMOND, after referring to the value of results 


obtained from actual practice, mentioned that the costs of produc- 
tion at the Sheffield works should convince the most sceptical of the 
ibility of producing and distributing eleciricity at 1d. per unit. 

e was anxious to know how it is that coal reaches so high a figure 
per unit compared with the published returns of municipal stations 
with much lower load factors. 

Mr. PATORELL observed that a greater difference really existed as 
Messrs. Vickers’ figures represented all units generated, while the 
municipal cost refers only to unite sold. Further comments will 
һе communicated by Dr. Rhodes and Mr. Drake. 

Mr. CHatwoop offered а few remarks on the discussion, and con- 
sidered the 25 per cent. saving mentioned by Mr. Allen as the result 
of abolishing top-gear would be much increased in a small shop, 
and also in that case a proportion of two machines running out of 
10 wouid be nearer actual practice. 

Mr. WiLLIAMSON, replying to the discussion, mentioned that he 
could not remember any breakdowns in engines and dynamos, but 
the trouble was rather with the boilers. In the matter of insulated 
conductors they were necessitated by the numerous telephone wires 
about the works, and the insulation had not perished during six years’ 
use. Nearly all recent additions in motors were of the variable-speed 
type, owing to their past favourable experience. After looking 
through many large European works, he had seen no practical 
alternating variuble-speed motor, also he did not consider a three- 
phase system of much value in small areas. In the matter of speed 
reduction, Mr. Fairfax's gear did not appearto have sufficient range. 
Worm gears gave 85 to 90 per cent. efficiency running in oil, but they 
were too expensive, and not so efficient as spur gearing. Slotted 
armatures were cheaper, as well as stronger, than the smooth ty pe; 
the former ounsideration was a preponderating one, and, in their 
experience, commutators gave no trouble. The gas engine plant at 
the Electric and Ordnance Accessories Co. was a recent addition, and 
would, no doubt, be adopted in future; their economy was only 
appreciable when the Mond gas plant was large enough to enable the 
bye-products to be utílised. In the matter of high coal costs, this 
might be due to the small units and also to the considerable 
amount of steam-driven auxiliary plant, which would probably be 
replaced later on. ZEN 

The meeting ended by a demonstration of the working of the 
Richmond Carey electric lift, by the inventor. The lift requires no 
attendant, being operated by the passenger, who has a series of 
selective buttons provided for his use in the cage, and on the various 
landings. A full description and diagram of this lift was given in 
our last issue. 

The discussion, as a whole, was rather disappointing, considering 
the numerous practical examples of motor-driven planta, both on 
the direct and polyphase systems, with independent generating 
plants and in connection with our northern municipal undertakings 
which are working at the present time. 


ANNUAL MEETING. 


The annual general mecting of the Institution was held on May 
28th. The report of the Council went in detail into the large 
amount of work done by the Institution and its staff during the 
year. It showed that since the last annual meeting 35 new members, 
135 associate members, 155 associates, and 229 students had been 
elected, making a total of 554. 58 candidates had been approved 
for ballot at this meeting, 23 associate members, 2 foreign members, 
and 14 associates have been transferred to the class of members; 
203 associates and 3 students have been transferred to the class of 
associate members, and 61 students to the class of associates. 14 
members, 3 associate members, 16 foreign members, 52 associates, 
and 12 students have resigned since the date of the last report. 

The Council has awarded the following premiums for papers and 
communications :— 

The Institution Premium, value £25, to Dr. J. A. Fleming, F. R. B., 
for his paper entitled Photometry of Electric Lamps.” 

The Paris Electrical Exhibition Premium, value £10, to Mr. M. B. 
Field, for his paper entitled “А Study of the Phenomenon of 
Resonance in Electric Circuits by the Aid of Oscillograms.“ 

Two Extra Premiums, value £10 each, one to Messrs. A. D. 
Constable and E. Fawssett jointly, for their paper entitled “ Distri- 
bution Losses in Electric Supply Systems"; and the other to Dr. 
W. M. Thornton, for his paper entitled Experiments on Syn- 
chronous Converters." 

An Original Communication Premium, value £10, to Messrs. A. 
Russell and C. C. Paterson, for their communication entitled 
“ Sparking in Switches.” 

Students’ Awards.—A premium, value £7, to J. Griffin for his 
paper on “ Synchronous Electrical Machinery.” 

A premium, value £5, to F. J. Hiss for his paper on " An Analysis 
of Bome Points in Three-Phase Motor Design." 

A premium, value £5, to E. Fisher for his paper on Three · wire 
System of Electric Lighting by Continuous Current." 

A premium, value £4, to A. G. Ellis for his paper on The 
Paralleling of Alternators." 

A premium, value £3, to T. H. Vigor for his paper on “ The 
Photometry of Electric Lamps." 

Salomons  Scholarship.—The Council has awarded Salomons 
Scholarships, value £50 each, to Mr. G. B. Dyke, of University 
College, London; and to Mr. H. W. Kefford, of the Central 
Technical College. : 

David Hughes Scholarship.—The award of the David Hughes 
Scholarship, value £50, has this year been made to Mr. W. H. 
Wilson, of King's College, London. 

The Building Fund, which at the commencement of the year 1903 
stood at £9,397 18s. 9d., was, on December 31st, £10,691 1s. 11d. 
The increase included а sum of £800 transferred from the surplus 
income, and a sum of £15 presented by the Engineering Society of 


es 
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the Finsbury Technical College. The Council expresses its satis- 
faction at having also received during the later portion of the 
session a donation of £76 19a. from 637 students of the Institution. 

Local Honorary Secretaries.—During the session Mr. R. Н. Krause 
bas retired from the office of local honorary secretary and treasurer for 
Austria-Hungary, owing to his change of residence, and Herr A. Von 
Boschan has been appointed in his place. Mr. John Hesketh has 
succeeded Mr. R. O. Bourne as local honorary secretary and frea- 
surer for Queensland, on the appointment of the latter as Commoy- 
wealth Public Service Inspector; and Mr. James Oldham is now 
local honorary secretary and treasurer for Uruguay in place of his 
brother, Mr. John Oldham. Mr. W. Grigor Taylor, on leaving the 
East, has been obliged to give up his office of local honorary secre- 
tary and treasurer for the Straits Settlements. 


At the suggestion of Mr. H. H. Kingsford, the Secretariat for 


Peru and Mexico has been divided, Mr. Kingsford retaining the 
office of local hon. secretary and treasurer for Peru, No appoint- 
ment has yet been made to the Mexican secretariat. 

| y isit to America in 1904.—The Council has received and accepted 
_ an invitation from the American Institute of Electrical Engineers 
to visit the United States in 1904. The McGill University of Mon- 
treal has invited the two institutions to hold a joint meeting in their 
building at the sametime. The invitations, both from the American 
Institute and from the McGill University, are couched in the most 
cordial terms, and the Council hopes that it may be possible to 
arrange not only for a visit to the Eastern States of America and to 


the St. Louis Exhibition, but also for the proposed joint meeting in 


Canada. 

National Physical Lubcratory.—Prof. Ayrton's period of office as 
a representative of, the Institution on the General Board of the 
National Physical Laboratory having expired, and he being 
ineligible for re-appointment, Mr. Robert Kaye Gray has been 
nominated by the Council to serve in his stead. 

Work of the Institution.—The work of the Institution continues 
steadily to increase, both in amount and importance. During the 
past year there have been 21 committees at work; 16 general 
meetings, four special general meetings of members, 26 Council 
meetings, and 93 committee meetings have been held. 


INTERNATIONAL 
| TELEGRAPH CONFERENCE DINNER. 


Ax interesting function took place on the 28th ult., when the Sub- 
marine Telegraph Companies entertained the delegates and a 
number of distinguished visitors to dinner at the Hotel Cecil. 

Sir John Wolfe-Barry presided, and was supported by the 
Marquis of Tweeddale, Sir John Denison-Pender, Sir A. J. L. 
Cappel, Commodore E. Suenson, Messrs. J. Н. Tritton, E. N. 
Underdown, R. K. Gray, G. G. Ward, and other well-known repre- 
sentatives of the cable companies; while amongst the guests, who 
numbered about 450, were Lords Strathcona, Allerton and Kelvin, 
Sir Henry Марсе, Sir Н. C. Fischer, Sir Н. Tozer, Sir W. Н. 
Preece, Profs. Ayrton, Perry and Thompson. Messrs. J. C. Lamb, 
St. J. Brodrick, б. von Chauvin, W. Bhuter, Dr. A. Muirhead, and 
other leading scientific and official gentlemen. Most of the guests 
were accompanied by ladies, and the scene was both animated and 
brilliant. 

After the dinner, the Chairman briefly proposed in turn the healths 
of “Their Majesties the King and Queen, and the Rulers of all Other 
Countries," which were cordially received. The Chairman then 
proposed ‘Success to the International Telegraph Conference," 
and offered a hearty. welcome to the ladies and representatives of 
foreign administrations. From small beginnings in 1851 and 1858, 
he said, the Conference had grown until it became of world-wide 
importance. It was not until 1871 that the Submarine Cable Com- 
panies were admitted to the Conference; he hoped that all the 
delegates would admit that that departure was a salutary one, and 
pointed out that no less than 199,000 miles of cable were owned by 
the companies represented at the dinner. Previous meetings, in 
which the companies took part, were held аё St. Petersburg in 1875, 
London in 1879, Berlin in 1885, Paris in 1890, and Buda-Pesth in 1896. 
They were now proud to welcome the delegates once more to the 
old City of London. The Cable Companies wished the delegates a 
most hearty welcome, and greeted them as friends and comrades. 
Friendly conference ensured the exchange of ideas and the 
cultivation of broad views. He hoped that the dinner would be 

 agreeable to the guests, and would also be useful in furthering the 
objecte of the meeting. Harmony should prevail on such an 
occasion; hence the dinner would be followed by & musical 
programme, and he hoped that the Conference would compare 
favourably with ite predecessors. With the toast Sir Jobn Wolfe- 
Barry associated the names of Mr. J. C. Lamb, Second Secretary to 
the British Post Office, and M. Delurge, the doyen of the Conference. 
Mr. J. C. Lamb replied in French, pointing out the influence of 
telegraphs in promoting peace and friendship, and expressing the 
appreciation of the delegates for the magnificent fête which had 
been provided for them, and for the kind words uttered by the 
chairman. M. Delarge also replied in similar terms. 

The guests then adjourned to the Victoria Hall, where the Blue 
Viennese Band, which had performed at intorvals during the 
dinner, and a number of accomplished artists, carried out an 

- enjoyable programme of songs, violin solos and orchestral pieoes. 


We should not omit to mention the admirably-executed souvenir 


menu and programme, illustrated with beautiful allegorical designs 
by Mr. A. Dudley. 55 | 


CORRESPONDENCE. 


The Baltic Mercantile and Shipping Exchange. 


In your article under the above heading, I note that you 
take serious exception to the use of steam-driven fans and 
pumps, and while I am quite in accord with you, I should 
esteem it a favour if you will correct the possible impression 
that I am responsible for this portion of the work. 

The scheme was arranged and estimates accepted for this 
seer before I was called in with regard to the electrical 
work, | 
Thanking you in anticipation— | 

. 5 P Adrian Collins. 
London, E.C. 


May 29th, 1903. 


[If our correspondent will kindly refer again to the article 
in question, we think he will find it quite clearly stated 
that we found no fault with the part of the work for which 
he was responsible; but we can readily appreciate his 
desire to be dissociated from the unfortunate design of some 
other portions of the scheme.—Eps. Erro. REv.] 


Municipal Electricity Undertakings. 


So long as people do not all think alike and think aright, 
во long will difference of opinion exist, I do not for a 
moment hold the egotistical notion that I always think 
aright, but I am always prepared to argue my point after I 
have taken the trouble to rush into print. 1t may be, as in 
the present case, that the journal publishing my articles 
does not quite agree with me; all credit to the journal 
for publishing it. Е 

The question which ів causing во much doubt, and over 


which such diversity of opinion is expressed, is of a purely 


financial nature. 

Wher can a municipal electricity undertaking be said to 
be a paying concern ? | 

I hope my readers will forgive my method of argument ; 
it may not appeal to everybody, but I think the logical 
mind will appreciate it. | 

I take it as an axiom that a municipal electricity under- 
taking is paying, at a standstill, or is losing according as 
the ratio 

actual value of plant 


total borrowed capital 
is increasing, constant, or diminishing. 


The rate of variation of this ratio may be taken as an 
indication of the prosperity (or otherwise) of a municipal 
electricity undertaking. The argument is, of course, 
applicable to any municipal undertaking, but we are at pre- 
sent concerned only with electrical matters. 

It is assumed here that originally the whole of the capital 
was borrowed. As time lapses, the borrowed money is 
gradually repaid, but, of course, the plant has been depre- 
ciating. The above ratio says that a municipality must, to 
be prosperous, take such precautions that the rate at which 
it is repaying borrowed money always exceeds the rate 
at which the plant is depreciating in value. A time will 


then come when the whole of the borrowed money is repaid, 


and the municipality will at that time be the gainer by the 
value of the then existing plant. 

The amount which should be allowed for depreciation 
cannot altogether be gauged by experience since, as I have 
already pointed out, plant may become obsolete before it is 
worn out. То my personal knowledge there are not wanting 
cases in which the whole generating station plant has been 
replaced in less than ten years in order to instal more up-to- 
date machinery. On the other hand, there are instances of 
obsolete machinery now running at a loss, because those in 
control think that it should not be discarded till it falls to 

іесев | i 
н I fully appreciate any criticisms on opinions which I have 
advanced, but I challenge anyone to prove that a munici- 
pality is working at а loss if its balance-sheet shows a profit 
when depreciation is allowed for on the lines I suggest. 

Municipal business should be conducted on perfectly safe 
lines, or not undertaken at all. If private concerns choose 
to speculate it is no concern of ours, but where the rate- 
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payers’ money is at stake, those in authority should take 
care that they do not betray their trust. 
Corporations have a monopoly, and, being freed from com- 


petition, are not called upon. to proceed on other than safe 


lines. 

The only insinuation which is implied in my article, and 
which may hit the mark, is that municipal business does 
not receive the same careful and anxious attention that is 
given to private concerns. 

I do not wish to disparage any of Mr. Boot’s remarks, but 


I cannot but think that he has not consulted his own 


balance-sheet for the year ending March, 1902, before 
writing, for I notice that the capital outlay on mains at 
Tunbridge Wells was £18,343 10s. 6d., and that the main- 
tenance and public lamps item for the year was £417 
198. 6d., which works out at 2°28 per cent. for repairs, &c., 
and does not take ultimate renewals into account, 

I quite agree with Mr. Boot that a time will come 
when single-phase working will be the recognised thing, but 
we must wait until a better single-phase motor is placed on 
the market, and a good commercial frequency changer. 


The Writer of the Article. 


I have been very much interested in the discussion that 
has taken place in the ELEoTRICAL REVIEW on the above 
subject, and I have been very much enlightened thereby. I 
read the letter by Mr. Boot, Tunbridge Wells, on the same 
subject; and I should like to know if it would pay to tear 
up roads to remove disused copper to sell at £30 a ton. 
Perhaps Mr. Boot thinks that the tearing-up of roads and 
making good again might be charged to the district rate. 
However, be that as it may, it is rather a curious argument 
to raise in support of a depreciation fund. Mr. Boot 
apparently takes his arguments from the management of 
municipal undertakings in his own town, which, despite the 
failure with the municipal telephones, appear to be managed 
much more upon business lines than at Brighton, as, for 
instance, they have a certain amount set aside for de- 
preciation. Not only this, but they pay out of the different 
undertakings abont £600 a year towards the establishment 
charges of the Corporation. At Brighton we have no de- 
preciation fund whatever, and although we have over 
1) millions invested in reproductive undertakings, nut one 
penny is paid out of these undertakings towards the support 
of the establishment charges of the Corporation ; but all the 
salaries of the extra officials who have been engaged, owing 
to the increase of municipal enterprise, have to be paid for 
by the ratepayers, who derive no benefit in return. We 
started our electrical supply in Brighton in 1891. About 
three or four years ago the Town Council proposed to build 
a new generating station at Southwick, on which a 
tremendous lot of money has bee: spent, notwithstanding 
the fact that they had a site within the borough much more 
suitable than the site at Southwick. 

At the present time the Corporation are inviting tenders 
for fitting machinery to the new station at Southwick ; 
they are also inviting tenders for transformer plant for 
North Road, the present generating station. 

Now; Sir, it would be interesting to know what the 
Council propose to do with the existing plant. Perhaps 
they are going to sell it at the rate of £30 a ton. 

On referring to the return on reproductive undertakings, 
1 find that to the end of March, 1902, Brighton had paid 
off its electrical undertaking £30,000, out of a capital of 
£414,000. So it seems to me that, with the exception of a 
small percentage, the whole of the money invested in the 
cau generating station will be completely thrown away. 

erhaps Mr. Boot will be able to enlighten me as to how 
the depreciation fund is worked in a case like the above, 
a8 I dure say there are other cases similar. 


| Mautby Hill. 
Brighton, June 1st, 1908. 


A * Shocking ” Leak. 


I am assistant in a large London station, and was called 


to E at an engine which the driver thought had “ gone to 
earth,” 


On examination I found a jet of dry steam was impinging 
upon a piece of magnesia lagging, somewhat loosely attached 
to asteam pipe. This was evidently getting a static charge, 
and intermittently discharged in a stream of blue sparks on 
to the steam pipe. 

This being unusual and curious, I noted it in the engineer's 
log at the time, but knew then, and I think it is fairly 
common knowledge among engineers, that it is quite possible 
to get a severe shock by putting the hand into a jet of steam 
when “ earthed.” 

І Е. W. F ord. 

Kingston-on-Thames, 
| May 29th, 1903. 


Shunt Losses in Meters. 


Referring to that part of the letter in your paper of May 
22nd, signed К. A., which says it is a great deal to 
expect of a meter that ita starting current shall be some- 
thing like relpoth of full load, it seems to me that your 
correspondent is not familiar with the American alternating 


current meters now largely in use in that country, in which 


it is not unusual to find those of the 15-ampere size to have a 
starting current of *02 of an ampere or ykyth of full load. 


W. C. Anderson, 
Engineer, Stanley Instrument Co. 
Paris. 


Electricity in Mining. 


The letter by Mr. Croft appearing under the above 
heading in the current issue of your paper touches many of 
the vital pointe at issue in regard to the application of elec- 
tricity in mines. 

I am in full agreement with all Mr. Croft has to say, and 
think it is a pity that many of the electrical experts giving 
evidence before the Commission seem to have so little know- 
ledge of the actual conditions met with in collieries. 

The only argument that can be given for the use of high 
pressures is the reduction in first cost of copper for the trans- 
mission lines, but if we use high tension transmission under- 
ground, and transform down for the motors, the cost of 
transformers and housing for same is likely to wipe out any 
saving we may gain in reduced cost of copper. For it must 
be remembered that even in the largest colliery, the distance 
in-bye that large motors will be required is limited to, say, 
1,000 to 2,000 yds. at the outside. Therefore, the cost of 
cable bears only a small proportion to the total cost of the 

lant. 

i The introduction of transformers adds another link to the 
chain, and one which may at any time prove the weakest 
and result in a stoppage of the colliery. Now, anyone 
acquainted with the working of a coal mine knows that a 
stoppage of a few hours means a loss in E в. d. to the com- 
pany of far greater value than the saving in first cost of 
copper cables will cover, or the little extra efficiency in trans- 
mission would make up in years. 

During many years’ experience in this class of work, I 
have found it quite difficult enough to maintain the insula- 
tion resistance of motors and switching gear on 500 to 600- 
volt circuits, and I am convinced that in most collieries in 
this country the introduction of pressures of 1,000 to 6,000 
volts, as suggested by the wil nesses referred to by Mr. Croft, 
would result in most unpleasant experiences. 

The electrical experta seem to confuse the conditions met 
with in the supply of electricity in cities with those in 
collieries, and to aim at reduction in copper as being the 
first and most important consideration in connection with 
the use of electric power. Although I agree that the first 
cost of a plant is an important point, the reliability and 
freedom from danger to life is, in colliery work, the vital 
point to be borne in mind. 

With regard to the question of safety, I venture to say 
that there are few pits where electricity cannot be used 
on all main roads, as a motor is no more dangerous 
than a safety lamp, if properly constructed; but there are 
many collieries where I should hesitate to take even 100-volt 
motors on to the face. Safety lamps are in these places a 
sufficient source of danger without adding another. In such 
mines, I would suggest motor-driven air compressors placed 
as far in-bye as desirable ; these would provide power for 
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either coal cutting or secondary haulage.  Muny of the 
witnesses plump for three-phase motors, but I do not consider 
there is much to choose between the two as far as safety 
goes. The chief advantage of polyphase motors is that the 
slip rings сап be more easily encased than a commutator and 
require а, little less careful attention. І say slip rings, because 
this is the only suitable type of polyphase machine to use for 
powers over 15 H.P., especially when driving haulage gears. 
If large squirrel-cage motors are put to drive main and tail 
haulage gears, the drop in pressure when starting becomes 


very troublesome, and although auto-starters do overcome a . 


little of this, they are themselves often a source of trouble 
and often a failure. 

It is not rules and regulations we want, as these are likely 
to hamper the development of electric power, and what may 
prove very suitable in one colliery will, as likely as not, be 
quite unsuitable in another. If our colliery people will only 
go in for first-class plant and materials installed by com- 
petent ns experienced in this class of work, and not 
accept the lowest and often the most undesirable tender, I 
think there will be little risk either to life or property by the 
introduction of electricity even in what are termed fiery pita. 
But if orders are given on cut prices, which generally mean 
cheap and nasty stuff, I can quite imagine all sorte of 
dangers and troubles arising even at pressures of 220 volta 
and under. 


| W. Angus Scott, A. M. I. C. E. 
Cardiff, May 30th, 1908. 


The Cobdenite Fetish. 


In the mass of newspaper articles which I have had to 
read in the course of the past, week, I find constant reference 
to what the writers are pleased to call the ** Cobdenite 
Fetish " of free trade. Asa journalist myself I am loth to 
deprive any brother craftaman of a phrase which seems to 
flow so readily from the leader writer’s pen. But in fairness 
to the Club, which I have the honour of serving, I ask your 
leave to protest against the implied suggestion that the 
membera of the Cobden Club look upon free trade as a 
matter of faith and not as a matter of reason. On the 
contrary, they are free traders solely because they have 
arrived, by process of reasoning, at the conclasion that free 
trade is the best possible system for the people of this 
country, and is also the system most likely to secure the 
permanent unity of the Empire. Their reasoning may be 
faulty, but they are open to conviction. If the protectionista 
can prove that it is possible to make this nation more 
prosperous, either by subsidising one industry at the expense 
of others, or by taxing everybody for the benefit of every- 
body else, and if they can further prove that the Empire 
can be made more loyal by limiting ita opportunities of 
profitable commerce, then the Cobden Club will at once 
become a protectionist league. 

Harold Cox, 
Secretary of the Cobden Club. 
Gray's Inn, W.C. 


To *SUBSCRIBER" :— We advise you to write to Mr. 
W. G. McMillan, the secretary of the Institution of Elec- 
trical Engineers, 92, Victoria Street, S.W. He will be 
pleased to send particuiars.—Eps. ELEC. REv. 


THE VALUE OF UNITS NOT METERED. 


[COMMUNICATED.] 


In sekcting the type of meter to be employed, central 


station engineers have not always given sufficient attention 
to the following vital considerations :— 

1. The accuracy, more especially at low currents. 

2. The range of the meter. 

Makers of meters which are inherently deficient in the 
first point have tried to get over the difficulty by diminishing 
the range of the me‘er, and hence at the present time meters 


of 24 amperes, and even down to 1 ampere capacity, are 
being put on the market. КЕ БЕ АБА e 

The author thinks that station engineers will find these 
very small meters & source of considerable annoyance and . 
expense owing to the necessity of changing tbe meter for a 
larger one when the consumer adds a few lamps to his 
installation or increases the capacity of those already 
installed (unknown to the supply authority), and also on 
account of the relatively serious effecta of & short circuit on 
these small meters, The smallest size of main fuse which 
it pays & supply company to instal is one which melts at 
10 amperes, and of course the momentary current due to a 
short circuit will be very much higher, probably 30 amperes 
or more, Re ce 

This points to a 10-ampere meter as the standard at which 
we should aim as a minimum. The importance of a large 
range of accuracy is then seen, as this meter should register 
within 5 per cent. currents of *1 to 15 ampere, representing 
a single 8-0.р. lamp, £.e., a range of nearly 1 to 100. . | 

Probably motor-meters of the mercury bath type are more 
largely used in England at the present time than any other 
type, and it may be interesting, in connection with the 
recent correspondence in your columns, to consider briefly 
the probable value of the units lost by reason of the under- 
registration of such meters at light loads. 

The following tables show the kind of errora that may be 
expected, and have been taken from actual tests of motor- 
meters of the mercury bath type. 

Table I. shows some bad cases of inaccuracy of meters, 
after being out on consumers' premises in all cases for con- 
siderably less than two years. The meters were tested 
before any adjustments were made, with the resulta given. 


' TABLE I. 
' | Per cent. accuracy at— 

Makers Size in ECHTE "TM ла сасы 
number. amperes. | 

10 a. b a. | Aa. Ва, 
54,275 | 10 98-8 95:2 — 53:8 
68,804 10 105:5 95 5 — 74 
67447 | 10 | 983 97 9 — cC v9 
68,548 10 916 82 — 0 
68,543 10 97 4 947 — 78 
63.508 10 93 91 — 0 
67,487 10 96 91 — 63 
68,925 ' 10 98 94 — 70 
49,662 | 5 — 99 4 96 8 40 
69,461 5 — 44 7 0 
59,684 5 — 66 29 36 

| 
TABLE II. | 
69,236 b — 100 1061 4 
69,205 b — 98:7 91 4 
69,004 b — | 99 98 90 
67,338 5 — 106 93:9 0 
63,826 5 — 101 4 97 З 32 
69,975 5 — 996 98 942 
61,936 23 — — 101:9 93 
61,706 24 — — 998 30 
| — 
TABLE III. 


Per cent. accuracy at currents of— 

Makers’ Size. e : D — a 
* 8 a. 51 a. | 84 a. | *25 a. | 14 a. 
222272 ĩↄðV ⁵ÄT-——VUFUC̃%]᷑̃u¾ e agre: | Б E 

64,175 | 10 98 99 88 | 1 bi 
04,214 b 968 | 955 | 919 , 845 625 
54,232 5 991 | 962 892 785. 455 

55,544 94 | 1027 100 97 91 71 
61,924 2% | 985 | 969 | 915 90 | 76 2 


———— ——— ee 


Table II. shows some bad cases of inaccuracy in meters as 
they were received from the makers and points to the 
necessity of carefully testing all meters af different loads 
before allowing them to be put on circuit in consumers’ 
premises. 

In order to ascertain what low load accuracy could rea- 
sonably be attained in this type of meter, five meters were 

| | Ec 
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carefully tested and;adjusted во that,they were all well within 
5 per cent. of perfect aecuracy (100 per cent.) at all. loads 
over 8 ampere. They were then carefully tested at *5, 33, 
25, and 14 ampere. The results are shown in Table III. 
These meters were much more carefally tested than is usual 
in commercial practice, and the results cannot be taken to 
represent the average inaccuracy at small currents; further, 


it is very doubtful if the accuracy shown would be main- : 


tained after being placed on circuit, as meters of this type 
show a noticeable tendency to slow up. 

Taking, ав a probable figure in commercial practice, a, 
mean registration of 60 per cent. in the 10-ampere size at а 
current of 3 ampere, corresponding to two 8-c.P. or опе 
16-c.P. lamp, one may estimate the loss to the supply autho- 
rity as follows :—Assume two 8-c.P., or their equivalent, 
burn isolated two hours only per day, and taking the average 
selling price at 3d. per unit, the position will be as shown: 


Value capitalised | 
|. lost unita. at 10 per cent. 


'88. 9d. £4 78. 6d. 


The result shows that the value of the lost units would 
pay 10 per cent. interest and depreciation on £4 78. 6d. 
worth of additional plant. But as the difference in coet of 
а gheap short-range meter compared with an accurate long 
range one is not likely to exceed £1 7s. 6d. at most, the interest 
on the balance of £3, or 68., may be looked upon as clear 
profit. In addition, maintenance and depreciation on the 
higher-price meter will probably be considerably less, for 
reasons previously given. 

The above estimate is a very modest one when it is 
remembered that the single or two-lamp loads are in many 
small shops, public-honses, or offices practically all-day 
loads, and the author feels sure that in many instances an 
average of eight hours per day for six days in the week 
would not be excessive. In such cases the result would 
be as follows — 


. Units Units Value of 


metered. lost. 
52'6 35:2 


Units used per annum 
ов 2-lemp load. 
87:8 


used рег annum Units 


Units. Units Value of 
on 2-lamp load. metered. lost. lost units. &t 10 per cent. 
— 299 179. 120 £1 10s. £15 


or & clear profit of £1 7s. 3d. per annum by using an 
efficient meter. 

It seems, therefore, quite probable that there may be a 
loss of atleast 108. to £1 per consumer per annum to those 
central stations using motor-meters on a certain number of 
consumers, who may represent anything up to 50 per cent. 
or more of the total number connected, apart from the loss 
in private house consumers arising from the same causes. 
As this is a deduction from the net profit, the importance 
of а wise choice of meters is sufficiently obvious. 
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REVIEWS. 


Electricity as Applied to Mining. By ARNOLD LUPTON, 
G. D. AsPINALL PARR and HERBERT PERKIN. London: 
Crosby Lockwood & Son. Price 9s. net. 


In this book the authors state that their aim is to present 
to the reader the leading truths and main principles of elec- 
tricity and electrical engineering without going into great detail. 
Their claim for joint authorship is the advantages to be 
derived from co-operation between the two branches of 
mining and electrical engineering where mining projects 
come under consideration. So far as is possible in a work 
of 270 pages they endeavour to adhere to the task they have 
set themselves. The examples that have been selected for 
treatment are of a varied nature, and in many instances of 
much importance from the mining point of view. There 
are, however, some departures from the subject as indicated 
in the title, e.g., at page 141, in dealing with alternating 
current, the statement is made that the convenience of the 
two-phase system has led to its adoption by the engineers of 
the Leeds and Sheffield Corporations. 

How far the mining engineer would be justified in taking 
Corporation work as a standard of comparison is a matter 
open to question. Again, in dealing with the distribution 
of energy the /Aree-wire parallel system ів described. While 
‘this system undoubtedly lends itself to the varying needs of 
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a Corporation scheme, it is seldom if ever found existing in 
mining practice. Electric welding is also mentioned as a 
possible development about a large colliery, but since this 
class of work calls for special low voltage generators, there 
are few, if any, collieries in existence where the reduced cost 
obtained by such a system would cover interest and depre- 
ciation upon plant which would be but ill-suited for ordinary 
colliery requirements, and as a consequence could not be 
used for the ordinary run of work with advantage. 

The relative importance of the various branches of the 
subject dealt with might have been better balanced—this 
may be partly the result of the joint authorship—but it 
seems rather strange that 19 pages of the text should be 
devoted to the treatment of primary and secondary cells, 
while the subjects of pumping and haulage are dealt with in 
18 pages and that of coal cutting in 20 pages. This by no 
means represents their relative importance as far as mining 
practice is concerned. The chapter upon pumping and 
haulage, although shortly treated, is distinctiy good, but a 
more concise statement might have been made regarding the 
conditions under which centrifugal pumps can be used for 
dealing with heads of water of 150 ft. or over. In dealing 
with working costs the authors might have stated that at 
many collieries a certain amount of coal was used for steam 
purposes which is practically unmarketable (duff from 
cleaning processes) ; where such conditions exist the question 
of economy obviously becomes of much leas importance. 
Some slight repetitions occur at several parts of the book, 
which are probably the result of joint authorship. All 
through there seems to be a tendency to magnify the 
possibility of motors becoming the source of explosions in 
fiery mines. While it is always desirable to do everything to 
ensure safety, it ought to be emphasised that the normal 
condition of the mine should be such that no explosive 
mixture of gas and air would exist. Outbursts of gas are 
unavoidable in many cases, but accident to the motor or- 
cables would require to accompany such an outburst before. 
an explosion resulted. 

The get-up of the book, with the exception of the few 
minor points already noted, is upon the whole very good, 
and а considerable amount of information which will be of 
great use to mining engineers and colliery managers is con- 
tained within its pages. The examples of plant cited are 
typical of the best practice, and ought to goa long way 
towards showing the wide field that exists for the application 
of electricity to mining. 

The printing and illustrations are well done, and the 
book, which was the first of its kind, ought to find a place in 
the library of all who are interested in the latest develop- 
ments of this branch of mining engineering. 


Handbook of Electrical Machinery and Apparatus of the 
U.S Sea-coast Defences, By GEO. L. ANDERSON, A. M., 
Captain U.S. Artillery. London: Crosby Lockwood and 
Son. 21s, net. 


This handbook has been prepared under the direction of 
the Lieatenant-General commanding the United States 
Army, and it is specially intended for the use of electricians 
who have to operate electrical machinery used for sea-coast 
defences. 

The book deals mainly with American-made plant, but the 
Hornsby-Akroyd oil engines and Schuckert searchlight pro- 
jectors are very fully described. Much of the information 
is, of course, common to all kinds of electrical plant, and 
the book would certainly repay careful study by our own 
Electrical Engineer Volunteers. It must not be. thought, 
however, that it is only useful to those engaged on sea-coast 
defences, for, as a matter of fact, it is full of useful little 
hints as to the erection, care, and management of piant. It 
should therefore prove useful to all engine, dynamo or 
switchboard attendants. 

The book is divided into sections dealing with Boilers, 
Engines, Dynamos, Switchboards, Storage Battery, Motors, 
Hoists, Searchlights, Night Signal Sets, Electric Fuses, &c. 
There are also special chapters on Telegraphy and Tele- 
phony, whilst the last chapter deals with Spevifications for 
Requisitions, Alterations and Repairs. ZEE 

One of the best chapters in the book is that dealing with 
Searchlight Projectors, and there is an illustration of the 
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60-in. Schuckert searchlight at Fort Monroe. With 
150 amperes and 60 volts it gives nomiually 194,000,000 C. P., 
and on a clear dark night a person within ita beam 12 miles 
distant can read ordinary print. It will enable a person 
near the projector to distinguish with the aid of a glass a 
vessel at 6 miles’ distance. | 

„The probability of a 60-in. projector being hit while in 
operation at night by an expert marksman on land at 4 mile 
distance is less than 1 in 50. The danger to projectors from 
ships’ fire from unstable mounts at the usual distance is, 
therefore, quite small. Jt will lessen the accuracy of the 
enemy's shots to extinguish the lamp occasionally, or to move 
it quickly to some other point. The only special protection 
which can be given, or will be required, ів the same as for all 
guns—a thick earth parapet reaching to the level of the 
lower side of the barrel. "The largest searchlight constructed 
has a mirror 64 ft. in diameter, and an illuminating power 
of 3 x 10° candles,” | | 

The get-there tone about this little book is refreshing, 
- even if the wording is not always grammatical. The elec- 
trician is advised that, to be efficient, he must have 
ambition, intelligence, and the skill gained by careful 
handling of plant. 

* Do not delay work or repairs because exactly what you 
need is not at hand. Proceed with that which is obtainable 
and do the best thing possible, 80 asto avoid making excuses. 
Even a good excuse is unfortunate. Make timely requisitions 
for only the necessary and the best stores. Use mineral oil 
only. Prevention is the rule for machinery troubles, not 
‘cures,’ ” 


This publication shows the important part which elec-' 


tricity already plays in military operations, and to thinking 
minds it also indicates much greater possibilities, Battles 


of the future will be fought and won by the Engineer, and it 


is a relief to know that whatever faults our own War Office 
may have, at any rate it has not been slow of late years to 
appreciate the Electrical Engineer. | 

| 


Pratique des Essais des Machines Ele-lriques a Courant 
Continu et Alternatif. By Емп DUQUESNE and 
UrYssE Rovuviere. Paris: Librairie Polytechnique Cb. 
Béranger. 1908. 


The book which it is our pleasure to review is simply, as 
indicated by its title, intended for guidance and instruction 
to those engaged in the testing department of an electrical 
engineering works. The authors state in their preface: 
“ Lorsqu'un ingénieur aura à essayer une dynamo, un 
moteur, un transformateur, nous voulons qu'en ouvrant 
notre livre, il puisse y trouver quelques renseignements utiles 
pour faire son essai," and this has been their aim through- 
out—to provide a book which may be used as a reference in 
the test room for information regarding any test on electrical 
machinery or apparatus which may be required. 

Chapter I. is devoted to a description of their ideal test 
room and its equipment, arranged so as, according to their 
ideas, to suit the requirements of such an establishment. 

Chapter II. is concerned with laboratory tests, that ie, 
measurements of resistances, ohmmeters, permeability and 
hysteresis tests, and is well up to date. | | 

Chapter III. deals with tests of direct current generators, 
resistances of armatures, separation of losses, output, 
characteristic curves, armature reaction, insulation tests, 
and specimen sheets are shown for registering complete tests 
of such machines. 

Chapter IV. contains methods of testing direct current 
motors of the stationary type, while Chapter V. deals with 
motors for traction purposes. 

In Chapter VI. we find various methods given for testing 
transformers, in which the almost antiquated three-ammeter 
and ¢hree-voltmeter methods find a prominent place. The 
wattmeter method is also given with a very neat proof of 
the correction factor. Methods for the measurement of 
power in polyphase circuits are also given. 

An account is also given of methods of transforming the 
number of phases in an alternating current circuit. 

Chapters VII. and VIII. are respectively devoted to 
alternators and synchronous motors. 

Chapter IX. is а short essay on converters, while induc- 


- the back ends of t 


tion motors are fully treated of in Chapter X., and practical 
transformer testing is more fully dealt with in Chapter ХІ. 

We can recommend the book most heartily to those 
engaged in testing electrical machinery either in an 
engineering works or in a college laboratory. The book has 
the advantage of being mainly devoted to testing, and does 
not suffer from the drawback of practical applications being 
lost in a maze of theory. 
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Specifications for a Lancashire Boiler. By ©“ [NSPECTOR.” 
Manchester: The Technical Publishing Co. 


The makers of water-tube boilers have been so insistent 


. upon their superior safety and on the inability of shell boilers 


to stand high pressures, that the steady increase of shell boiler 
pressures up to 200 lbs. and even 250 Ibs. must have been 
a little disconcerting to them. The specifications before us 
have been brought up to date, and are made out for 
the standard 8-ft. Lancashire boiler. The last issued 
specification of the Lancashire boiler by the same publishers 
was for the 7 ft. 6 in. boiler at 100 lbs. pressure, Only a 
few yeers ago the 7-ft. boiler at 100 lbs. was looked on as the 
best modern practice. Now we find the 8-ft. boiler for 
9 with its shell of a single plate per ring, and 15 in. 
thic | | 

The Adamson furnace joint still maintains its position ав 
the tube joint par excellence. Cross tubes are referred to as 
needless for strength, but are mistakenly, as we think. 
credited with helping circulation. These cross tubes are 
veritable flame extinguishers, have been proved of no use in 
circulation, and ought never to be employed. The somewhat 
unscientific gusset-stayed end-plates live on, and have been 


well adapted to the onerous conditions of the modern boiler. 


The longitudinal bolt stay is relegated to the scrap heap as 
unnecessary, and, it might be added, liable to cause stresses 
and grooving. Planed plate edges at 75° are to be fullered 
to an angle of 855.1 : | 

A 80-ft. boiler is to have seven rings of shell-plating, the 
first one being an outside plate and the lay parallel. Front 
end plates are still preferred attached by angle iron to the 
shell, the back end plate being flanged inside the shell plate, and 

5 flue tubes being reduced from 88 in. to 

32 in. to allow of equal elasticity of the back plate. Full 
particulars of gusset spacing and other leading dimensions 
are given. The test pressure is 800 lbs., and the maker is 
precluded from putting on more than 150 lbs. as a pre- 
liminary test. A very excellent clause this is to enable the 
end- plate gauging tests to be of full value, but how is the 
maker to be kept from doing this? Well made by the best 
makers, the Lancashire boiler is good and safe, but we 
regret that there are makers who will not hesitate to use other 
than the best materials for oertain parts. For oxample, so- 
called steel alloy, which is little else but malleable cast-iron, 
is used for manhole mouthpieces. This substance has no 
extension under fracture by tension, and is a dangerous 
and treacherous material. The setting of the boiler is 
illustrated very fully. | 

The manufacture of boilers is now a piece of high-class 
and accurate mechanical work, and the art has made steady 
and continuous progress ever since the year 1854, when the 
first boiler inspection was undertaken uuder the auspices of 
the late Sir William Fairbairn. ' 


THE DESIGN OF INDUCTION COILS. 


A VALUABLE article on the induction coil, by Dr. James 
Edmund Ives, will be found in the Electrical World and 
Engineer, N. V., March 28th, p. 513. We summarie the 
principal points. 

The use of а condenser in the primary circuit is to prevent 
excessive sparking at the break. There is a best capacity of 
condenser for each coil, and even for each different current 
with the same coil. Condensers should therefore be made 
so that the capacity can be readily adjusted to give the 
longest spark in the secondary. 
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Klingelfuss (see Annalen der Physik, Vol. 5, pp. 837 
—871, 1901) has shown that for coils giving sparks of all 
lengths np to 100 cm. 

1. The secondary apa length is directly proportional to 
the number of secondary windings. 

2. The primary induced E.M.F. is proportional to the 
primary current. 

3. The secondary induced E. M. F. is also proportional to 
the primary current. 

The maximum difference of potential, va, in the secondary, 
determining the length of the secondary spark is given by 


the equation, u 
= 10 у a aJ 


where 1, is the primary current, L, the inductance of the 
secondary coil, and c, the capacity of the condenser. 

It is found that for induction coils the formula for the 
transformer holds approximately, namely, 


Va __ A 

vcn (2) 
where п, and n, are the number of turns in the secondary 
and primary circuits respectively. 

Dr. Ives found that coils with horee-shoe cores gave 
longer sparks for the same number of turns than coils with 
straight cores, but it was found practically impossible to 
construct such coils for long sparke, as the sparks jump from 
the coils across the air-gap. 

He also found that coils with straight cores gave longer 
sparks when the cross-section of the core was larger in pro- 
portion to the length. For example, a coil in which the 
ratio of a side of the cross-section to the length of the core 
was 1 : 12, gave a spark 25 per cent. longer than a coil in 
which the ratio was 1: 20. In his experiments he used a 
mercury break, in which the breaking pole was an amalga- 
mated copper wire dipped in and out by hand. The mer- 
cury was covered with a layer of petroleum. He found this 
form of break to be the most effective. A coil of a relatively 
small number of turns, when properly constructed, can be 
made to give very long sparks. Dr. Ives obtained sparks 
100 em. long with only about 85,000 turns. To achieve 
this, the secondary must be well insulated, the most efficient 
form of break must be used, and the tondenser around the 
break. must be variable, so that the capacity can be adjusted 
to that most suitable. In a paper in the Physical Review, 
Vol. 14, 1902, Dr. Ives has given the dimensions and the 
corresponding inductances and resistances of a number of 
secondary coils. 

The best form of induction coil appears to be the straight 
form with a long core projecting 8 or 4 in. beyond the 
secondary. The object of this arrangement is to economise 
the secondary wire, since the number of lines of force cutting 
a turn of the secondary is greater at the middle of the 
primary than it is at the ends. 

Various rules have been given for the length of wire 
required to produce a spark of a given length, but such 
rules mean very little, since the secondary difference of 
potential depends on the diameter of the secondary wire, the 
character of the core, and the conditions prevailing at the 
break. The only way to obtain definite knowledge of a coil 
appears to be to measure the inductance of the secondary, 
then by means of equation (1) the maximum potential 
difference can be calculated. 


MUNICIPAL TRADING. 


Tux advocates of municipal trading are to be congratulated 
upon one thing; they never lose a chance of promoting 
their cause, and at the same time discrediting, as far as 
possible, the views of those who happen to be opposed to 
them. Upon the motion which was put on May 27th for 
the appointment of certain members of the House of Com- 
mons as representatives of the Lower House on the Joint 
Committee, Sir Albert Rollit took occasion to re-assert his 
objections to the appointment of any committee. He 
said: —“ I distrust the necessity for this committee and the 
advantage likely to arize from its work. The prospect, pro- 


bably the intentional prospect, and the ultimate result, will 
be the placing of some restriction on that municipal action 
which has taken place with such great advantage to the 
country.” We may remark, in passing, that for our part 
we should be very glad to see some restriction placed upon 
the municipal traders whose methods have been only too 
often commented on in these columns. Sir Albert con- 
tinued :—‘ Local government, dependent on local expe- 
rience and knowledge, would become gradually better if it 
were placed under no restrictions whatever, because the very 
essence of local government is variety of experience.” 

It is difficult to deal with this extraordinary argument 
with any seriousness. What proof have local authorities 
given that they invariably do everything which they under- 
take entirely to the public advantage? A private company, 
if it fails in an enterprise, makes its next public appearance 
in the Winding-up Court ; a local authority, on the other 
hand, which purports to carry on “ business " at a profit, is 
always able to show a favourable balance-sheet ; for, as soon 
as there is a deficit, the cry is heard Oh ! that was caused. 
by expenditure for the public good.” In our view, the 
craze for the municipalisation of everything would disappear 
if the pretence that electric lighting systeme, tramways, &c., 
are carried on to the relief of rates were fally exposed. The 
opposition of municipal traders to the appointment of a 
committee is based, as we believe, upon a fear that municipal 
trading may even at this late stage be examined and found 
wanting. For our part, we certainly have no fear of the 
salutary result of the deliberations of the committee. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wark ENDING JUNE 3RD, 1902. | WERK ENDING JUKE 2ND, 1903. 


Adelaide . Value =н Alexandria . . Value £16 
Amsterdam os Amsterdam $a 074 
Azores. Teleg. instruments e 150 Antwerp. Elec. fases ss .. 303 
Biera. Teleg. mat. 211 ombay x . 323 
Bombay. Teleg. instrumente.. 550 : Brussels  .. SOL B T 45 
' Calcutta . 796 Buenos Ayres .. 419 
Teleg. wire .. 8,625 Calcutta .. .. .. „ 929 
Cape Town ET T os 15 | Cape Town . aie ‘s 2 94 
Channel "Islands ee vs .. 105 Copenhagen | ane - .. 209 
: Colombo А .. 49 | Delagoa Bay is M SQ 667 
Telex. mat. oe 92 Durban iis — 544 
Copenhagen. Teleg. wire 11 | Teleg.mat. .. .. 1740 
Corfu. TOME mat. ee 47 ! Fremantle vs Vs ЕВ 89 
Durban я d . . 2,118 | Halifax . 10 
Fremantle . .. 819 Hambnrg. Teleg. ‘mat. . 440 
Gibraltar. Teles. ‘mat. . 184 Hong Kong. is 91 
Halifax са " os 40 La Plata, Teleg. mat... .. 119 
Lyttle ton T ud 51 Marseilles .. Ss Ss 25 
Madras 5650 | Melbourne .. .. 126 
Maryborough а “a ee 87 Teleg. mat. . 25 
Melbourne .. se aa . 650 New ¥ 18 
Nagasaki ‘a Е .. 686 North uta: Teleg. cable... : 26,000 
Port Elizabeth  .. die .. 104 Odessa ii 169 
Port Said we ae oe 87 | Oporto = és s "n 80 
Rockhampton Е bl | Penang vs E + .. 2,000 
Bt. Petersburg. Teleg. о cable fe 69 Perth. oo S T 28 
Shanghai .. .. 228 Port Elizabeth .. aN .. 291 
Singapore .. ee oe i3 81 | Shanghai... $4 "n es 10 
Sydney ju i. 6 .. 122 Singapore oe ve oe 69 
Vera Cruz .. sè v .. 4,795 Sydney : us ix . . 1,064 
Wellington .. * x 90 | Wellington. 25 is . 101 
Yokohama .. 92 MS „ 103 
Total £20,877 Total £36,400 

Foreign Goods Transhipped. 
Durban. Elec. lamps. .. Value £86 


Gothenburg. Elec. appar. таш £10 
Sydney. Elec. lamps .. 120 


Total .. oe 10 | 


American Patents.—From Messrs. Jules Géraud, 
Leclerc & Co., patent agents, of Rio de Janeiro, we have received 
a small book of some 60 pp., giving informatio. respecting the 
procedure nec3ssary in obtaining patents and marks in all Republics 
of Latin America. 


E. P. S. Batterles.— The Electrical Power Storage Co. 
has received contracts for storage batteries from the following: — 
Londonderry Corporation, to the specification of Mesars. Preece 
and Cardew; Darlington Corporation, to the specification of 
Messrs. Kennedy & Jenkin; Faversham Corporation, to the speci- 
fication of Messrs. Hopkinson & Talbot. 


Books Received.—Report of speech on Municipal 
Trading," by Sir Albert Rollit, President of the Association of 
Municipal Corporations. London: Councillor aad Guardian. 3d. 

“ A Treatise on Electro-magnetic Phenomena and the Deviations 
of the Compass,” by Commander T. A. Lyons New York: John 
Wiley & Sons. London: Chapman & Hall, Ltd. 

“Construktion und Prufung der Elektricitü:ezihler," by A. 


Konigswerther. Hanover: Verlag von Gebruder Janecke. 
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Regina Are Lamps.—The enclosed arc lamp of the 
Regina Bogenlampenfabrik, it is claimed, is specially noteworthy on 
the score of its strong and simple construction, the long period of 
burning without attention, and the uniform distribution of the 
light. The long burning is largely due to the completeness with 
which the arc is enclosed, so that when the oxygen witbin the 
. globe is consumed it is not readily replaced. In the direct-current 
lamp the consumption of carbon ів 71 mm. per hour of the positive, 
and 15 mm. of the negative, the duration of burning with one 
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trimming being 200 hours, and the inefficiency less than 1} watts 
per candle. The lamps can be used singly on any voltage from 100 
to 300 volta, or in series; about 350 of them were used for lighting 
the Düsseldorf Exhibition last year. Besides the direct-current 
enclosed type, alternating-current lamps and lamps for a variety of 
purposes, such as photography, surgery, &c., are made. The accom- 
panring illustration shows the Regina lamp used for indirect 
ighting, the rays being thrown direct, snd also reflected from an 
opal screen, upon the ceiling, whence they are diffused. 


Fault Localising Bridge.— A simple 
portable instrument for the localisation of faults 
on electric lightand power mains has been brought 
out by Messrs. Nalder Bros. & Co., of Queen 
Anne’s Gate, 8.W. It is based on Mr. F. C. 
Raphael's principle, and gives a direct reading of 
the distance of the fault from the station by a 
simple balancing test. The test is independent of 
the resistance of the cables, which is often not 
known with accuracy, and by ite means a fault of 
appreciable resistance may be localised, as well as 
а dead earth or short circuit. The connections 
are as shown in the accompanying diagram, the 
faulty cable being connected to terminal r, and 
а sound one to complete the loop to terminal г. 
In making the test, the sliding jockey s is set to 
the length of the cable loop. The position of the 
portable jockey P at which balance is obtained is 
then found by pressing down this jockey key at 
different positions on the wire, and tapping the 
galvanometer key x. When no deflection is ob- 
tained on depressing x the position of balance is 
obtained. The reading opposite the portable 
ockey at the balance position is then the distance 
of the fault from the terminal 7. If the cables are G 
not of the same crose-sectional area, or if they 
cannot be connected directly to the instrument, 
suitable allowances must be made for the 
" equivalent lengths" of the cables and leads. The 
instrument, though involving no new principle, is 
of practical and convenient form, and will doubt- 
less be of considerable utility to mains superin- 
tendente. 


Calcium Carbide.—4A meeting has just been held in 
Nuremburg, Germany, between representatives of the Hafslund 
‘Carbidfabrik, Hafslund, Norway, the Bosnian Electrical Co., of 
Vienna, and the Lonzs Electrical Co., of Genoa, when it was 
decided to form a Syndicate for Electro-Chemical Industry.” 
The new concern is intended to acquire and develop new electro- 
chemical processes, and in connection with this object a testing 
laboratory, under the charge of Dr. P. Askenasy, is to be established 
in Nuremburg (54, Gugelstrasse). 


Trade Announcements.— Messrs. Hickie, Borman and 
Co., of 22, Billiter Street, . C., have been appointed sole agents in 
the United Kingdom for the Diirener Metallwerke Act. Ges. of 

 Duren, Rheinland, whose special manufactures include copper 
wire for electric and telegraph purposes, commutator copper, copper 
bars, stampings and forgings, white metal for bearings, &c. 

Messrs. Mason & Gibbes, of Nottingham, have dissolved partner- 
ship, Mr. Mason will carry on the business at Nottingbo vr, and 
Mr. Gibbs takes over the Mansfield business, vis, the Central loc 
tric Light. and Power Co. | 
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Catalogues and Lists.—Tbhe Union ELECTRIC Co., 
Lrp., have placed before vs advance copies of their price lists of 
standard and precision amperemeters and voltmeters. These two 
lists are the first sections of a comprehensive list which is now in 
the press. Тһе complete catalogue, when published, will contain 
illustrations, particulars and prices of milliamperemeters, portable 
and combined testing ampere and voltmeters, single or twin, ітат ~ 
car, launch and automobile instruments, ohmmeters, &c., in all 
sizes and of all ranges. A large stock of ordinary ranges is kept in 
London, and the finished parts for assembling all others are held 
ready in the factory stores, 

A new bell catalogue (No. 166) has been published bv Mkssns. 
FALK, STADELMANN & Co. Ілтр., of Farringdon Road, Е.С. It con- 
tains particulars and prices, and some hundreds of illustrations of a 
great variety of electrical bell apparatus and accessories, contacta, 
pushes, batteries, indicators, bells, &c.; also tools for wiremen's use. 
A good deal of electro-medical apparatus and some model motors 
and dynamos are included. 

The GENERAL ELECTRIC Co. (1900), Lro., has brought out a new 
list of various styles of “ Freezor" electric fans for desk, bracket 
and ceiling positions, We had some eummer weather a few days 
ago which turned the fancy of many a busy man in the direction of 
these welcome devices. It is true that a temperature fall of 20° or 30° 
has been experienced since, but that is only intended to be brief, 
and for the accommodation of the G.E. Co. and other fan-makers 
who бате а big demand to meet. No doubt there will be a rush 
for Freezors directly. 

An illustrated sheet has been issued by Messrs. JAMES DAWSON 
AND Son, LTD., of Boultham Leather Works, Lincoln, showing some 
views of the different departments of their manufactories where 
stretched leather belting, link and Balata beltings, &c., are 
made. 

The New Bnarrirsg Arc Lamp Oo, Lro.. of Horsell Road Works, 
Holloway Road, N., has sent us а copy of its illustrated price list, 
No. 2, showing its Arcazon patent long-burning arc lamp for 
continuous and alternating-current circuits. 

The proprietor of Phillips's Machinery Register has sont us а speci- 
men сору of his Electrical and Autocar Supplement,” in which 
he gives details of a great deal of new and second-hand machinery 
which is for sale. 


For Sale.—The Halifax Corporation is offering for sale 
a 475-LH.P. vertical engine and 300-Kw. single-phase alternator. 
See our advertisement pages to-day. 

The electrical plant at Brixton Theatre is for sale. 
will be found among our advertisements to-day. 


Particulars 


Galvanometer 


Sheathing 
or Earth. 


Fault Cable Loop 


sà 2. — 
G, Galvanometer terminals; в, Battery terminal; к, Galvanometer key 
s, Sliding jockey; р, Portable jockey. 


RAPHAEL FAULT LOCALISING BRIDGE. 


Aron Meters,—It appears that for some years past the 
Physikalisch Technische Reichsanstalt, in Germany, has been con- 
ducting tests on electricity meters with a view to determining on 
behalf of the Government which particular types are fit to receive 
official certification at the hands of the various testing authorities 
in Germany. The trials have been most exhaustive, and embraced 
tests not only for accuracy, but for reliability and durability in use. 
The Aron meter enjoys the distinction of being the first type to be 
passed for both direct and alternating currente, single aud poly- 
phase. Tae official announcement appears in the E/ectrotechnische 
Zeitschrift, 1903, part 20 :— 


In accordance with Section 10 of the law of June ist, 1898, respecting 
electrical units, the testing authorities throughout the German Empire can 
now give certificates for the following types of electrical measuring 
Apparatus : 

1. Reversing meter for direct current, types К and L, made at the electricity 
meter factory of H. Aron, in Charlottenburg. 

2. Revereing meter for single and polypbase alternating current, types P and 


N, made at the electricity meter factory of H. Aron, in Charlottenburg. 
France,— The report of the Compagnie Continentale 
Edison for last year shows a net profit of 411 896. 
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Woolliscroft’s Safety Enclosed Starting Switeh.— 
An ingenious and novel motor starter bas been devised by Mr. 
Woolliscroft, of the Sandyoroft Foundry Co., Ltd., Chester, and is 
being manufactured by that firm. It consists of a watertight cast- 
iron dram, partially filled with soda and water, and fitted with 
external contacts and terminals, and internal electrodes. The drum 
is.carried on insulating bearings, and is provided with an aperture 


WoorLIscRO HT MOrTrOR-STARTINF SWITCH. 


for introducing the liquid, covered by & screwed plug, which also 
acts as a relief valve for the gas generated in electrolysis; this 


ЁТ aperture is never submerged, and therefore cannot leak. The con- 


nections ‘are best shown by means of the diagram given below. A 
" minimum" release and retaining coil, in séries with the shunt 
winding pf the motor, is carried on a lever which forms a handle 
rotating bs the same axis as the drum ; when this is energised it 
brings a catch into gear with a trigger on the drum, which is then 
. rotated by means of the handle, causing the drum to revolve and 

the electrodes to dip into the liquid, gradually cutting out the 


resistance of the latter in tbe main circuit. At the extreme end of 
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DIAGRAM OF CONNECTIONS. 


the travel of the drum the resistance is tinally short-circuited by 


means of a special contact; at the same time the handle is held ор ` 


by а catch. A "maximum" release coil is enclosed ір one of the 
cast-iron bearings, which, in the event of an excessive current 
passing, during the act of switching-on, or whilst running, short- 
circuits the minimum coil and allows the drum to return by gravita- 
tion to the off position. The obvious advantages of thie device are 
simplicity and safety | overheating, sparking, irregulaf steps, &,, are 
completoly abolisl,ed, and tho usual precautions against starting ths 
motor too quickly, switching on the armatere before the field. is 


excited, leaving the resistance cut out in case of a failure of the 
supply, excessive overloading, &c., are all embodied in the apparatus, 
The motor should be stopped by turning off the main switch, when 
the shunt will remain closed on the armatare and will hold up the 
starter until the E. M. F. dies down. The resistance is suitable for 
any voltage up to 700 volte, the density of the electrolyte being 
varied accordingly, and it cannot be burnt out. It seems to be a 
thoroughly practical and useful device, and, we understand, bas 
already gained considerable favour amongst users. 


New Oil Can.—Messrs. Joseph Kaye & Sons, Ltd., of 
Lock Works, Leeds, and London, are now introducing their patent 
serrated oil can, which is made on a new system, whereby the seams 
or joints of all vessels made of sheet metal may be more securely 
soldered or brazed than by the old method, where a plain cut edge 
or rim has to be made water or oil tight. The serrated edge, as shown 
in the figure, not only accomplishes this object, but the top or lid 
of the can may be soldered within the vessel, adding considerable 
strength and stability to the life of the can. For more 
than 30 years Messrs. Kaye have been to the front in this 
line, and their most recent improvement, viz, tbir patent slide 
feedhole, is shown in figs. 1 and 2; the improvement consists in 
operating the feedhole automatically, as it were, by the simple 
opening and closiag of a hinged lid or cover, the latter being 
ingeniously linked to their original slide, which has also the 


Fic. 1. 


advantage of keeping the feedhole perfectly clean, but whether tbe 
oil can is fitted with their feedhole or no, should any dust or fluff 
by any possible chance get into the сар, it is impossible for the 
spout to become choked or stopped up, as every oil can supplied by 
Messrs. Kaye has a self-contained filter through which the oil must 
pass before passing through the valve into the spout, and, needless 
to say, such provision is invaluable for all machinery having bear- 
ings to be fabricated whether delicate or otherwise. We under- 
stand that Messrs. Kaye before introducing these improvements 
to the public, determined to have a new and complete range in 
eight sizes, rising from j pint to the formidable 2-pint oil cav, 
hence it has taken some years to put them on the market on 
account of the special and numerous combination tools required 
for all the parts. 


Arc Lighting in India. — We have received from 
Mesers. Johnson & Phillips, of Old Charlton, a photograph of the 
Kashmir Camp at the recent Delhi Durbar, showing their АВК " 
lamps in position. There were altogether 70 of these enclosed long- 
burning lamps used for lighting the camp; they were arranged two 
in series on а 225-volt direct-current circuit. They were supplied 
through the makers’ Indian agente, Messrs. Balmer Lawrie, of 
Clive Street, Calcutta. The lamps are similar to those supplied 
for lighting the Boer prisoners’ camp, and for the lighting 
EEE on the new electric tramways recently inaugurated in 
Calcatta. 


Liquidation.—A meeting of the British Electric Street 
Tramways, Ltd., will be held at Granville House, Arundel Street, 
W.C., on June 30th, to hear an account of the winding-up from the 
liquidators, Messrs. R. Goodman and E. C. Parford, 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—At a meeting of the T.C. a recommenda- 
tion of the Gas and Electric Lighting Committee to extend the 
present cable subway in Crown Street westwards to Holbarn Street 
was agreed to. The estimated cost was stated to be £6,700. | 


Ayr.—The earthing of one of the Corporation lighting 
mains at Tam's Bridge, Ayr, caused some excitement on 29th alt., 
several men, boys and horses being brought down by shocks. The 
"earth" was caused by a pickaxe, it is presumed, the roadway 
having recently been relaid. 

. The light having gone out mysteriously at the Market recently, it 
was found on examination that a rat bad short cirouited one of the 
trsusfotmore Tt was found trausflaed between the frame and ous 
ef the live terminale 
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Barking.—The report on the past year's working ofzthe 
electricity undertaking, states that the net result is leither!a lose or 
profit of a few pounds. The revenue shows an increase of £1,000. 


Basingstoke.—The Corporation has, subject to a 
satisfactory guarantee being focthcoming, and to tbe approval 
of the Board of Trade and of the Local Government Board, 
accepted the tender of the National Electric Wiring Co. for a lease 
of their electric lighting order of 1899. Briefly, the terms arethat 
tbe Corporation shall raise the loan and the company erect the 
works and provide the machinery under the supervision of the 
Council's engineer. That they shall charge tbe Council ^ commis- 
sion of 10 per cent. on the accepted tender for the build inge, &., 
and pay the Council 64 per cent. per annum to cover tbe cost of 
repay ment of principal and interest on the loan for capital expendi- 
ture, which sball include the cost of obtaining the order and otber 
incidental expenses. The Council have the option of taking over 
the andertsking at the end of seven years by paying the.company a 
premium of 9 per cent. on the total outlay, or at the end of 14 or 
21 years without premium, by giving оге year’s notice of their 
intention to do so. The company undertake to supply electricity 
to private consumers for lighting at 5d. per unit, with the alterna- 
tive of the first two hours at 6d. and 22 hours at 144., and for power 3d. 
per unit for the first two bours and 14d. per hour for the other 22. 
They offer to do the public lighting at 24d. a unit, and to supply the 
Corporation with energy for pumping water and sewage at nine- 
tenths of a penny per unit. They further agree to erect a destructor 
as part of the scheme, and to charge the Council 2s. per ton for 
consuming refuse, and to credit them with the value of the steam 
thus produced. They will run tbe undertaking in the name of the 
Corporation. Mr. Reginald P. Wilson has been retained by the 
Council as consulting, and practically as resident, engineer. 


Berwick.—The principal streets of the borough are to be 
lit by electricity supplied by the Urban Electric Lighting Co. 


Blaydon.—The owners of the Pri- at man Collieries are 
erecting improved coke ovens to produce 200,000 tons of coke per 
annum. The usual bye-prodacts will be scored, and in addition a 
large quantity of coal gas, which will be utilised in an electrical 
generating plant (by the Priestman Power Co.) aud the energy dis- 
tributed for industrial purposes in the Tyne district. - 


Bradford.—The Electricity Committee has decided to 
reduce the cbarge of electricity for private lighting from 44d. per 
unit to 4d., and to inc ease the charge to the Tramways Committee 
from 1d. to 134. per unit. The latter decision will be opposed when 
it comes before the Council for adoption, by the Tramways 
Committee, as it means an increased expenditure to them of £3,000 
a year. 


Bury (Lanes.).— The Governors of the Grammar School 
light decided to have the new buildings installed with the electric 


Chorley.—The T.C. on May 29th received from the E. L. 


Committee a recommendation that Messrs. Lacey & Son should carry 
out the E.L. Order, 1898, at an estimated cost of £18,404. There was 
considerable opposition, and it was decided to refer the matter back 
for further consideration. | 


Dalkeith.—Permission has been granted to the Electric 
Supply Corporation, Ltd., London, to erect an electric generating 
station in Croft Street. This corporation wil] carry through the 
arrangements made with \essrs. Crompton & Co. for the electric light- 
ing of the streets of the burgh, and will aleo undertake private 
lighting. 


Dumfries Electric Lighting Scheme.—At a recent 
meeting of the Electric Lighting Committee, it was resolved to 
recommend the Town Council to accept the offer by Messrs. 
Buter & Co., London, to carry through the electrical installation. The 
Council are to provide the capital and the company to erect the 
works on a site leased to them, and to pay to the Council annually 
the amount required for interest and’ sinking fund. Any profi ta 
earned after meeting that Jiability are to be equally divided between 
the Council and the company. The company takes the riek of any 
loss ; but any lu«« which may be incurred in one year is to be set 
against the profits of future years The Council is to be entitled to 
take over the undertaking withu.t ı ayment at any time on giving 
а year's notice. The mactmun c'arges are to be fixed at 54d. per 
unit for private lighting, auu 244. tur public lighting and power. 


Dundee.—The total i.cume of the electrica]. department 
during the year was £24,041, as against £1£,529 last year. There 
has been received for private lighting £12,600, as compared with 
£11,045 last year. Private motoraand public lamps remain much as 
before, while the income from the tramways has risen from £5,870 
to £9,860. After paying the year's expenses, there is a credit 
balance of £212, which is slightly less than last. year. 


Edmonton.—The schemes of Mr. R. Hammond and 
Mr. W. C. Hawtayne for the establishment of an electrical under- 
taking in accordance with the recently obtained provisional order, 
came before the District Council on Tuesday night, when, after 
considerable discussion, they were referred to a committee, direc- 
tions being given for the experts to be invited to attend and explain 
the reporta, An attempt was made to defer the matter until next 
March, апа was defeated by only one vote. It was urged that the 
taperte bad considerably over-antimated tha number of probable 
Customers. . 


Exeter.—The City Council had a protracted discussion 
on the 27th. ult. on 8 proposal to Instal mecbanioal stokers 
at their new electricity generating station, now in course of erection. 
Babcock & Wilcox stokers were recommended, the cost for six boilers 
being estimated at £1,700. Eventually the Council referred the 
question back to committee. -à 


Gillingham (Kent).—The U.D.C. has fixed the price 
of electricity for power at 6d. per unit for one bour per day maximum 
demand, and 1d. per unit afterwards. For places of worship a flat 
rate of 5d. per unit has been adopted. The Council has decidea to 
borrow £10,000 from the Prudential Aseurance Co. for electric 
lighting purposes in accordance with the sanction of the Local 
Government Board. 


Gravesend.—The District Council proposes to hold an 
electrical exhibition in the Town Hall next September, with the 
object of securing customers. Negotiations to acquire land for 
extending the electrical works are pending. - | 

The T.C. bas opened negotiations with the Brush Electrical 
Eogineering Co. with the object of securing motors for consumers. 

A scale of discounts has bcen adopted by the T.C. as follows :— 
Qaarterly accounts exceeding £10, 24 per cent.; exceeding £50, 5 
per cont.; exceeding £100, 10 per cent. 


Glasgow.— Councillors Kennedy and Wm. Mackay, along 
with Mr. Chamen, chief engineer, have been appointed repre- 
sentatives of the electricity department of the Т.О. to attend the 
annual meeting of the Municipal Electrical Association at Bunder- 
land in July. 


Handsworth.—.a. che meeting of the U. D. C. on May 
28th, it was moved that the Committee should be instructed to at 
once carry out tbe Council's obligations under the electric supply 


order, 1899. This was agreed, and it was decided to apply for a - 


loan of £3,136 in connection: with the proposed electric lighting 
station. | . 


Heckmondwike.—The report on the first year’s working 
of the U D.O.'s electricity undertaking shows that the gross profit 
was £443. After providing for interest and sinking fund, there is a 
loss of £476 13s. 10d. 


Holyhead.—4A L. G. B. inquiry into the application of the 
U. D. C. for loans of £12,700 for electric lighting purposes, aud 
£3,300 for the provision of a refuse destructor, was held on May 
27th. and there was opposition on behalf of the gas company, 
the railway company, and Lord Stanley as ratepayers. 


Hoylake and West Kirby.—The U. D. C. has decided 


to apply to the L.G.B. for a loan of £5,500 for Е.П, purposes. 


Huli.—The result of the past year’s work of the Elec- 
tricity Department shows that, after providing £14,283 for financial 
charges and depreciation, a net profit of £1,524 remains. The 
output has increased from 1,490,(99 unite іп 1902 to 2,385,577 unita 
in 1908—an increase of 60 per cent. | 


King's Lynn.—The annual report on the Corporation 
electricity undertaking shows a deficit of £47 1s. 2d., against 
£793 58. 7d. last year. The works cost was 1°457d. per unit. 


London.—SovTHwARkK.—Unsuccessful municipal trading 
was discussed for several hours by the Borough Council last week 
on the consideration of an adjourned report from a special 
committee appointed to inquire into the administration of 
the electric light undertaking. A summary of this report and its 
recommendations appeared ір the ELECTRICAL Revisw of May 2204. 
The Mayor, in moving, as chairman of the committee, the adoption 
of the report, explained that he did not agree with all its recom- 


‘mendations. At present 33 per cent. of the plant was idle. The 


chairman of the Electric Lightiog Committee commented on the 
lack of support which the Council gave to the uodeftaking. In 
spite of gloomy anticipatione, he believed that at the end of 42 
years the municipality would have a good business worth at least 
£160,000. Mr. Attenborough said if they were to have municipal 
trading, the trading should be done in abusinese.like way. The electric 
light undertaking was casting a burden of over £1,000 a year on the 
rates, and still, in spite of this, the side streets were disgracefully 
Jit. Other councillors deplored the * muddling" of the Electric 
Light Committee and their unbusinesslike ways. Finally, the 
recommendations of the Special Committee were put seriatim and 
were all negatived except the last, which was: That the reference 
be discharged.” 

HACEKWEY.—Up to date there are, according to the report of tbe 
Electric Lighting Committee of the Borough Council, 91,955 8-c.P. 
(30-watt)lamps connected to the mains, and 5,082 applied for, and 


` awaiting connection. The total exceeds the connections for which 


the existing plant was put down by 2,037 8-с.Р. (30-watt) lamps. 

SrkPNEY.—The Borough Council on Wednesday gave directions 
to hasten the lighting of Upper East Smithfield by electricity. The 
contract with the New Century Arc Light Co., Ltd., to supply and 
erect arc lamps and columns for certain thoroughfares was extended 
to other streeta. | 

ВАТТЕВВЕА.—(0)п Wednesday it was resolved to extend the electric 
mains at an estimated cost of £926. 


Lytham.—The U.D.C.’s E. L. order, which should have 


expired in June, has been extended for a year. 


Mexico.— The Mexican Government has approved the 
Bill granting a concession to the Mexican Light and Power Co., 
Ltd, to utiliec the water power of the Rivers Тепяоко, Measca and 
Cet puntla, in tbe district of Huauchinango. 
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Y THE ELECTRIFICATION OF THE UNDER. 
GROUND. 


Bv WILFRED YORKE. 


INCORPORATED in 1864, and finally finished in 1884, the 
Metropolitan District Railway has grown old while still a 
youth, and of late years much mud has been thrown at it. As 
long as three years ago come of it stuck, when an experimental 
electrical train was run between High Street, Kensington, 
and Earl's Court. Althongh a complete success, nothing 


FOR THE HaABROW BEOTION. 


came of this, for the directors were fearful of raising the 
necessary capital, and it was only when Mr. Chas. T. 
Yerkes, the American street railway king, came along with 
the requisite dollars that a decision was arrived at. 

The Metropolitan District Electric Traction Co., Ltd., 
was promptly formed by Mr. Yerkes; but as one after 
another of various tubes authorised by Parliament for 
construction (and latterly the London United Tramways) 
was bought up, this name was thought to be inadequate, 
and was replaced by that of the Underground Electric 
Railways Co. of London, Ltd. 

The primary object of this company —i. s., the electrifica- 
of the District—reached its initial stage of completion on 
April 17th last, when the first electrical train was run over 
the North Ealing to South Harrow section ; and aa this 
portion will shortly be opened for traffic, the subjoined 
description may prove interesting to the readers of this 
journal. | 

A glance at a map shows the section running from 
Mill Hill Park to South Harrow. It embraces six 
stations, while a seventh is now in course of erection 
in close proximity to the new Royal Agricultural Show 
Ground, for the purpose of setting down the numerous 
visitors whom this exhibition is likely to attract. The 
line, which is double track and about five miles long, lies 
throughout in the open. Though built some time ago for 
ordinary running, it was never used, and when the project 
of electrification was promulgated it was decided to com- 
mence with this part, and use it for experimental purposes. 

The small generating plant built for the experimental 
triale between High Street, Kensington, and Earl's Court 
has been enlarged and removed to Alperton, a point midway 
between Mill Hill Park and South Harrow stations. It has 
been installed close by the track on the bank of the Grand 
Junction Canal, from which the necessary water for the 
boilers, &c., is drawn. 

The plant consists of two 400-H. P. Belliss-Siemens sets, fed 
by two Bubcock & Wilcox boilers. The engines can be ran 
either condensing or non-condensing. A view of the engine 
room is shown on page 966. 

At Alperton this plant will be called upon to do very 
much more than it did at Earl's Court, and a Highfield ” 
booster, in conjanction with a 400-ampere-hour battery, has 
therefore been installed to assist the main machines over the 
peaks. The remainder of the floor space of the engiue room is 
occupied by four 6-Kw. motor-generators (550 volts to 
110 volts) for use in the automatic electro-pneumatic sig- 
nalling. Space does not permit of ita description here. 
Suffice it to say that as а half-minute service has been run 
continuously in the States on this system, no qualms 
need be entertained as to ite practicability, 


The current is fed into the conductor rails at a point oppo- 
site the power house by means of overhead conductors. This 
is the more convenient, as the track is on a level with the 
roof of the building. ' 

The permanent way stretches, at present, as far as South 
Harrow, whence it is rapidly being pushed down as far 
as Uxbridge. A link will also be formed between this line 
and the Metropolitan Railway's branch, permitting .an 
interchange of traffic. One of the most notable pieces of 
permanent way construction is a magnificent viaduct now 
in courte of erection over Roxeth Valley. 

The conductor rails are of the Vignoles pattern, weighing 
100 lbe. per yard. The positive is laid outside the running 
rails, and the negative between them; both conductor rails 
are supported at intervals of about 12 ft. by a similar type of 
insulator to that employed on the Milan-Varese-Porto Ceresio 
Railway, the insulating material being artificial granite. The 
conductor rails are not secured to these insulators, but rest 
between two projections which permit of a certain amount 
of longitudinal and vertical movement. One of the illustra- 
tions shows positive and negative insulators. The collecting 
surface of the positive conductor rail stands 3 in. higher than 
the surface of the running rails, while the surface of Ше 
negative is 14 in. above the latter. Protection planks are 
placed on either side of the positive rail to prevent accidental 
“ shorting,” the bolts securing these being insulated from the 
rail by fibre bushes. Jt has already been found, how- 
ever, that two protection planks are unnecessary, and there- 
fore on the rest of the company’s system only one is to be 


used, placed between the positive conductor and the running 


rails. Neptune bonds and fish-plates are used throughout. At 
level crossings and crossing points, both conductor rails are 
interrupted, continuity being preserved by means of under- 
ground linking cables of 1} sq. in. section of copper. 
One of the figures shows the conductor rails and insulators, 
and the protection planks on the positive rail. The negative 
rail is not insulated as is popularly supposed, but is perma- 


nently earthed to the running rails through the automatic 


signalling. 

Between the two sets of running rails, or in the “ six- 
foot" as it is more commonly called, a spacious conduit 
has been laid. All feeders and wires are being drawn into 
this, including the three-core lead-sheathed extra high- 
pressure feeders from the Chelsea power house running as 
far as Sudbury Hill, where a sub-station is now being 
erected, which, when finished, will displace the temporary 
station at Alperton. All signal feeders, telephone wires, &c., 
are also laid in this duct. р 

Two “sample” trains built by the Brush Electrical 
Engineering Co., of Loughborough, are at present, making a 
series of trials over the line. The trains differ only in the system 


NEGATIVE AND POSITIVE INSULATORS. 


of control, one being fitted with the Westinghouse, and the 
other with the British Thomson-Houston multiple-unit system 
(more commonly known as **the master control"). Both these 
systems, though quite different, might be termed “ indirect,” 
inasmuch ав the main current does not pass through the 
controlling gear. 

The Westinghouse controller switch is conveniently placed 
on the driver’s right, together with the controller lever of 
the Westinghouse quick-acting air-brakes, sand blast, siren, 
&c. The whole of the six motors per train are entirely under 
the control of the driver's switch, which is quite separate 
from the main circuit; the controlling current is taken from 
a 14-volt battery, one such being placed on each car. 

There are eight stops on the controlling handle, four to the 
right for forward and four to the left for ‘* reverse," the 
functions of these stops being as follows: The first stop either 
way is a preparatory one. The second position of the driving 
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switch places the controller in position for backward or 
forward running. A “lap” position is inserted halfway 
between the second and third stops, and with the 
driving handle in this position the controller will remain 
stationary. 

At the third definite position, a repeating and interlocking 
switch is operated. moving the controller “ on ” through the 
first stop by means of a ratchet and pawl. The same cycle 


effected. A spring action combined with gravity opens the 
contactor on the interruption of the controller circuit. 

Three of these contactors per car are wired in series, to 
ensure complete interruption of the main current in the 
off position. Should the train break in two, the motors on 
the part not under the driver's control are shut off antomatic- 
ally. The train control cable only carries the current necessary 
to operate the contactors. Continuity between the cars is 
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Szsven-Can ErLEcTRIS TRAIN. 


is automatically repeated until the motora are in full series. 
When this position is reached, the controller is held there. 

The fourth and last stop again establishes the circuit of 
the repeating switch, and the same cycle is repeated until 
the motors are in full parallel, when it is again interlocked. 

A limiting switch is placed in the field of the motor, and is 
so arranged that should the current exceed a pre-determined 
limit, the repeating switch is short-circuited and the con- 
troller held stationary. 

There are nine notches on the controller drum, which 
moves from the starting to the full speed position in about 
six seconds. The employment of a low voltage on the control 
is a great advantage, as it not only obviates risk of shocks to 


preserved by a ** jumper " having a couple of plugs at either 
end. The plugs contain nine insulated terminals, and fit 
into sockets on the cara, the latter being so shaped that the 
plugs will only go in in a certain way. 

In the end motor-cars are placed magnetic blow-outs and 
switches in the motor circuit, and also switches and fuses in 
the master controller" and contactor circuits. Should the 
contactor cut-out be opened, the master controller on that 
саг is cut out, and the car becomes virtually a “trailer.” 
This is especially useful in case of & breakdown. | 

Separate power and reverse handles are provided on the 
controller, which is provided with a strong magnetic blow- 
out coil to disrupt any arc when the contactors are opened. 


TRAILER Coacg. 


employés and momentary interruptions of the main circuit, 
but it aleo simplifies the switchgear and lengthens its life. A 
similar Westinghouse controller was illustrated in the ELEC- 
TRICAL REVIEW of the 22nd ult., and a full description of 
the system was given in that of December 13th, 1901. 

In the British Thomson-Houston system the main 
current does not go through the controller, but only 
the current for working the “contactors” and the re- 
versing switch. These are shown on p. 966, there being 
13 contactors per motor-car. The contactors constitute 
electrically-operated switches, and it is by opening and 
closing these electro-magnetically by the master controller 
that the various combinations of series and parallel are 


The power handle is known as the ** dead man's handle," for 
should the driver for any reason release it, it flies back to 
the '* off" position. 

The British Thomson-Houston train is fitted with the 
Christensen air-brake. 

Each train consists of seven coaches—three motors, and 
four trailers — a motor-coach being placed at each end of 
the train, and one in the middle. Two motors of about 
160 н.р. each constitate the driving equipment per motor- 
car; the current for these is taken from the rails by six 
sets of collecting shoes, one set being placed at each end of 
every motor coach. 

On entering the cars one is instantly struck by the design 

G 
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and size With a length of 50 ft., and a gangway about plenty of room for standing without inconveniencing 
45 in. broad between the two longitudinal seats, they seem those sitting down, which can hardly be said of an ordinary 
| compartment on а 


Exaisz Room. Front o» Moror-Car. suburban train. No 
| doubt if the Lovodoner 

-m w.m "e be given real “гара 

B UM ШЕ transit,’ he will not 


| nu 
— 


mind standing some- 
times. To a certain 
extent this view is borne 
out by the experience of 
the Central London. 

Cleanliness and pro- 
tection from fire seem 
to have been the two 
fundamental objecte in 
the design, and these 
are amply borne out by 
the skeleton rattan seats, 

asbestos-lined roofs, and 

liii] И! hh E the fact that the cars 
| TAM. n generaly are built of 
1% * non-flammable" wood. 

The windows have a 

vertical movement, an 

innovation being made 
in the shape of internal 
sun - blinds. Electric 
heaters, 16 per car, have 
&lso been installed, and 
it is to be hoped the 
. British public will 
appreciate these efforts 
to provide for their 
comfort. These heaters 
are wired in pairs, 
and are fixed under the 
very spacious when compared with the 22 ft. coaches of seats, with a regulator at one end of the car. А luggage 
the District Railway. They are without their like in this compartment is provided in the front and_ rear 
country, with the exception of the trains for the Great motor coaches adjoining the driving cabs. 
Northern and City and | 
the Mersey Tunnel Rail- 
way, the side exit doors 
in the centre forming 
а striking feature. It 
remains to be proved 
whether the facilities 
these extra doors afford 
more than repay the 
loss of the floor space 
allotted to them, which 
might otherwise have 
been used for seating 
accommodation. 

These ‘side doors 
slide, and. are provided 
with handles so that 
they can be worked 
either from within the 
car or from the station 
platforms, The exits 
at the ends of the cars 
are protected by gates 
which are operated by 
а conductor standing 
on the car platform. 
The advocates of this 
type of passenger car 
claim that it saves 
much time inthe station 
stops, as compared with 
the ordinary British 
type of compartmental 
cars with separate side 


BATTERY Room. | * BOOSTERS. AND SWITCHGEARB. 


Contactors. (B. T. H. System.) Taam AT Srarlov. 


doors. It is also very л, 

useful to have а con- 

ductor on each car, to ARRANGEMENT OF Track. INTERIOR OF Сав. 

make the passengers LS 

move quickly and to call out the names of the stations. All class distinctions will probably be swept away, 


There are seats for 48 passengers in the trailer with the exception of provision for smokers and non- 
сага, and for a few less in the motor-cars. There із smokers, although no final decision has as yet been 
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arrived at. How the fares shall be taken has also yet to 
be decided, and there is, no doubt, much to be said both for 
receiving them at booking offices, and for collecting them on 
board the train after it has started. , 

A temporary car depót has been built at South Harrow, 
large enough to hold six cars at once for repairs, &c. 


RoTHEBHAM: CONDENSING PLANT. 


Th» conductor rails are not run in here, as it would 
be obviously impracticable on account of the pits. A 
running lead has therefore been fixed in a gallery on 
the roof for the purpose of drawing the cars in and out 
of the shed. 
Such, then, will be the rejuvenated District! Whether 


NEW PLANT FOR ROTHERHAM. 


THE rapid growth of electric traction in this country is 
instanced by the recent addition of generating plant found 
necessary by the Corporation of Rotherham to meet the 

| | increased demand on its tramway 
system. The following particulars 
relate to the Allen-Siemens com- 
bination just completed and now 
running. 

The engine, made by Messrs. W. H. 
Allen, Son & Co., Ltd., of Bedford, 
is of their well-known enclosed, high- 
rpeed, three-cylinder compound, forced 
lubrication type. 

The high-pressure cylinder is 15 in. 
in diameter; each of the low-pressure 
cylinders is 20 in. in diameter, and 
the stroke throughout is 12 in. The 
engine will give out 600 I.H.P. at 
340 revolutions per minute with 
steam at 150 lbs. per sq. in. pressure 
at the stop-valve, condensing, and 
500 r.H.P. at the same speed and 
pressure, non-condensing. The high- 
pressure piston is of cast-iron, and 
the low-pressure piston is of cast-steel. 

The cranksbaft is made from a 
solid forged bloom of  Siemens- 
Martin steel, the eccentrics. being 
solid with the shaft. This is the 
usual practice with this company, 
having been adopted after ех- 
haustive exjeriments to enable the 
best position of the «ccentrics to be found, which, once 
determined upon for any particular type, enables a 
complete solid shaft of the above description to be 
made, reducing the number of working parts to a 
minimum. The: cylinders are of hard, close-grained 
cast-iion. The slide valves, of the solid piston type 


7 . SUPR 


een — 


RoTHERHaM: ALLEN-SIEMENS COO I. H. p. GENERATING SET. 


the enormous expenditure entailed by the transformation 
will ever be justified remains with the, travelling publio, 
but, when once completed, it will doubtless attract many of 
those who now patronise the buses, &c., rather than journey 
by the Underground in its present smoky " state, 


throughout, take the steam on the inside edges, thereby 


reducing the pressure on the glands and packing. The 


cylinders are tested hydraulically to double the working 
pressure ; this is done after all machining and fitting has 
been completed, and when the discovery of any weak place 
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in construction is assured. The cylinders are lagged with 
asbestos, the experience of the company going to show that 
in this class of high-speed engines there is little to be 
gained by using steam jackets. The lagging is finally 
covered with planished steel, which gives the engine a 
very neat appearance. 

For the forced lubrication a special pump is used. Pre- 
cautions are taken to prevent cylinder oil, or moisture from 
condensed steam, from entering tbe crank chamber from 
the steam cylinder glands above. The oil pump delivers at 
а pressure of 25— | 
80 Ibs. per sq. in. " 

The governor is 
fitted direct to the 
end of the crank- 
shaft, and revolves 
with it. Adjust- 
ment to tlie extent 
of 5 per cent. above 
and below the nor- 
mal speed can be 
made while run- 
ning. It was 
specified that on 

e removal of the 
load from full load 
to no load, tke 
moméntary  varia- 
tion in speed should 
not exceed 10 per 
cent.; a much 
nearer approxi- 
mation than this 
was actually ob- 
tained, the variation 
up or down being 
less than 6 per cent., 
while the steady 
variation iu speed 
between full and no 
load, specified as 
not to exceed 5 per cent., was less than 24 per cent. A fly- 
wheel of ample weight to meet the demands of traction loads 
is used, and the behaviour of the engine under variable 
loads fully meets the expectations of the constructors. 

A steam separator is fitted at the end of the engine, and 
is carried on а small projection from the trunk, as shown in 
the illustration. The governor ® set во that the stop- valve 
can be left open under all conditions, and thus the governor 
is absolutely automatic. 


AuTOMATIO RAIL CLEANER: PLAN. (See page 969.) 


The length of the bedplate is 126 in., the width 65 in., 
and the overall height of the engine 116 im. "The overall 
length, including governor and fiy-wheel, is 156 in. 

It is worth mentioning that the engine is constructed on 
the limit gauge system throughout, examiners being placed 
in the various departments in the works, who have full 
authority to condemn any part not within the limits specified 
by the directors. 

The engine is coupled direct to a Siemens compound 
“multipolar generator, capable of giving 820 Kw. at 460— 


Snow SwzzPEB, Firrep with AUTOMATIC RAIL CLEANER. (See page 969.) 


520 volts as а shunt machine, ог 500—550 volts as a com- 
pound machine, at & speed of 340 revolutions per minute. 

At the trials made at the Queen's Engineering Works, 
Bedford, on February 20th and 21st, 1903, the mean steam 
consumption (condensing) at full load was 18:53 lbs. of 
Steam per E.H.P.-hour, and the mean steam pressure at the 
stop-valve 150 lbs. рег sq. in. when running at a speed of 
948 revolutions per minute. The following data represent 
the resulta of the trial, which was of six hours’ duration :— 

Mean steam pressure, 150 Ibs. per sq. in. Mean speed 343- 
revs. per min. Mean 
I. H. P. 499. Mean 
k. H. P., 433. = 323. 
KW. Total water, 
8,0226 lbs. Water 
per E. H.P. - hour, 
18:58 lbs. Water 
per Kw.-hour, 24°85 
lbs. Mean vacnum 
at engine exhaust, 
22 in. 

The low vacuum 
was due to a de- 
ficiency in the water 
supply for circulat- 
ing in the auxiliary 
condenser used for 
testing this plant, 
the temperature of 
the circulating 
water supply rising 
from 90? to 100? F., 
during the latter 
part of the run. 
The engine itself 
should show better 
resulte than given 
by test when a 
vacuum of 25 to 
26 in. is available. . 
! А full description 
of the plant used for taking water-consumption tests in 
the testing department of Messrs. W. H. Allen, Son 
and Co., will be found in the ELECTRICAL REVIEW 
for November 22nd, 1901. An overload test of 20 per 
cent. above the normal taken on this plant showed a 
steam consumption of 17:7 lbs. per E.H.P.-hour. Оп half- 
load the steam consumption was 21:1 Ibs. per E.H.P.-hour. 

Trials since carried out at Rotherham when actually 
working show that the severe tests to which the engine was 
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AuTOMATIC Ratt CLEANER: ELEvATION. (See page 969.) 


subjected before being sent out meet the actual requirements 
when at work in a very satisfactory manner. 

The additional condensing plant supplied, consista of a 
surface condenscr, and a combined steam-driven air and 
circulating pump. The condenser has a tube surface of 
1,000 sq. ft. The circulating water flows through the 
tubes, a division plate being placed at one end, which 
causes the water to traverse the whole length of the con- 
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denser twice during its passage through it. The illustration 
on p. 967 shows the plant in the erecting shop of Messrs. 
W. H. Allen, Son & Co., who are the makers of this plant 
also. The steam passes round the outside of the tubes, a 
perforated naval brass plate being used to distribute the 
steam over the upper surface of the condenser. The air and 
circulating pumps are driven by a compound engine having 
cylinders 9 in. and 15 in. in diameter, the stroke being 
11 in. The cylinders are lagged with asbestos, and covered 
with planished steel. The high-pressure cylinder drives 
direct on to. the circulating pump and the ‘ow-pressure 
cylinder direct on to the air pump. The plant is provided 
with an adjustable ** Pickering " governor. 

The circulating pump is donble-acting, has a plunger 
15. in in diameter anda stroke of 11 ір., and discharges into 
a valve box, which is fitted with air vessels on the suction 
and delivery sides, the whole being derigned for steady 
running and freedom from shock, The air-pump is of the 
well-known Edwards type, the bucket having a diameter of 
20 in. and a stroke of 11 in. 

A crankshaft is placed midway in the arrangement, and 
provided with a suitable fly-wheel to ensure steady motion. 
Barring gear is also provided for starting purposes. 

The normal speed of the plant is 120 revolutions per 
minute, and in order to meet the requirements for continuous 
running, the oil for lubricating purposes is distributed by 
an arrangement of pipes from a central oil box. 

The tubes of the condenser аге of condenser brass, chosen 
with a view to reducing corrosive action to a minimum, and 
the condeneers are made so that these end covers can be 
readily removed at any time to enable the condition of the 
tubes to be determined. | 


AUTOMATIC RAIL CLEANER. 


Іх the illustrations on the opposite page we show a new auto- 
matic track rail cleaner for electric tramway use. which has 
been introduced by Messrs. Brecknell, Munro & Rogers, of 
Bristol. The idea is to scrape the groove and tread of the 
rail, the cleaner being automatically kept in line with the 
wheels of the car. It is claimed that the cleaners will pass 
through all frogs, points and crossings without the least 
forcing or kicking, and should they accidentally be thrown 
out of the rail it is impossible for them to take up any other 
position than one in line with the flanges of the wheels, in 
which position they are easily lowered into the groove when 
on a straight line. 

They will take curves down to 28 ft. radius, and in prac- 
tice, 80 far, have always proved reliable and automatic. 
They may be fixed in advance of the truck, as is shown in 
the accompanying view of one of the makers’ snow- 
sweepers. | 

For such sweeper use it is the custom to fit one cleaner at 
each end, this being sufficient to гор the machine during heavy 
snow, but in passenger car service two cleaners can be fitted 
at each end of the car if desirable. The operation of the 
mechanism is effected as follows :—The lever a is fulcrumed 
at Al, and lever Bis mounted on lever a by a swinging joint 
at Bl, which permits of a swing movement in a horizontal 
plane. This compound movement allows tbe shoe to take up 
any position on a curve, and to be under the full control of the 
tension spring c at the same time; similarly, the lifting 
chain D may be used by the motorman to pull the cleaner 
out of the rail. 

Upon reference to the figures, the levers E and Е! will be 
noted ; they are mounted upon the buffer beam, and are 
fulerumed at r, the heel н taking the pull of the spring G. 
It will be seen that any lateral movement of the cleaner will 
force one of these levers, E or E!, as the case may be, out 
of its normal position. Spring c is thus extended, and exerts 
a gentle pressure upon the lever B for the purpose of main- 
taining it in line with the wheel. When going round a 
curve, the shape of the shoe 1 keeps it in the groove of the 
rail; but shou'd the shoe acc'dentally јар cut of the 
groove, the spring-control levers E and E! prevent it from 
flying abroad, and on getting over the next piece of straight 
line, the motorman can lower the cleaner into the groove 
again by means of la handle oonveniently situated on the 


dash, and coupled up tothe chain n. The steel scraper J 
is hardened, and will clean about 1,000 miles of track. 
The pressure on the rail is regulated by the spring c, which 
ів adjustable, 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 963.) 
Auckland, N.Z.—Mr. Goodman, agent for Noyes Bros., 


who recently returned from Europe and America, has submitted his 
lans for the lighting of Auckland by tbe city authorities. We 
earn from the Australasian Hardware and Machinery that he 
suggests two alternatives—the carrying out of the scheme by the 
City Council on its own account, or the granting of concessions to a 
private company to supply light and power. The Council, he thinks, 
would do well to instal its own plant, and suggests that arc lighting 
should be employed in the main thoroughfares, while the narrow 
streets could be lighted with incandescent lamps. Altogether 
189 arc lamps would be required. The mains would be carried 
underground in the principal streets of the city, and overhead in 
the outlying portions, and the area lighted would approximate 
18 miles of streets by arc lights and 36 miles by incandescent. 
Steam plant is recommended for generating purposes, as a gas plant 
would be more expensive. The cost of the system is estimated at 
£74,000, and the revenue is expected to reach £18,°99—£10,705 
from lighting and £7,394 from motive power. Ав the cost of 
generation and distribution is estimated to reach £12,173, а profit of 
£5,926 per annum ів sbown. The arc lighting for the first year 
would cost £2,573, which, compared with the Gas Co.’s present bill 
of £1 600, would show a difference of £973 against the new illu- 
minant, which would reduce the estimated profit to £4,953 per 
annum. These estimates refer to the city proper. If all the 
guburbs embraced in the larger Auckland scheme were included. the 
number of arc lamps would be increased by 73, and the number of 
incandescent lamps by 3,475 А plant capable of meeting this 
larger demand would cost £130,000. The charges for interest aud 
maintenance would total £21.336, and the revenue £29,976 yearly, 
leaving a net profit of £8,640. The British Electric Traction and 
Power Co., who only recently ipstalled an electric tramway eystem, 
bas also offered to supply the needs of the city in the matter of 
light. It is urged that it isable to do so more economically than any 
other rupplier because the present 1,000-н.р. installation could be 
doubled without doubling the expense. 


Laneaster.— The report of the electricity department 
showna net surplus on the year's work of £1,353, a figure £422 in 
advance of the previous year. The committee ів now building up 
a strong reserve fund, which amounts at present to £2,484. Since 
1796 it ibas assitted tbe district fund to the extent of 
42.723. The income from the sale of energy last year was £6,324, 
against £5,549; from public lighting, £584; sale and repairs to 
jamps, £241. On the expenditure side the cost of generating 
was £2,428; distribution and msnagement expenses, £1,086; 
rents, rates and taxes, £351; debt redemption, £576; interest 
on capital debt, £694; interest on mortgages, £314. The 
capital expenditure on the electricity works bas been increased 
during the year by £15,849, to £55,195. 


New Zealand.—Mr. Allo, the eminent Swiss hydraulic 
and electrical engineer, who is now on an official tour by 
invitation of the Premier, made a report on the electrical 
possibilities of the Waipori Falls. He calculates, says an 
Australian exchange, that about 4,590 нр. will be available 
in the city of Danedin. He also visited Auckland Province 
to report on the Huka Falls as a means of. electrical develop- 
ment. These falls are 180 miles from the city of Auckland. 
It is estimated that at the dry season 39,000 н.р. could be obtained, 
an amount sufficient to meet all the requirements of the North 
Ieland. It is suggested that the electricity generated at these falls 
should be conveyed in four different directions—towards Auckland, 
Wellington, New Plymouth and Napier. 


Newark.—The electric light question formed the chief 
topic of debate at a monthly meeting of the T.C. The Electric 
Lighting Committee reported that a communication was re- 
cently received from the Derby and Notts. Electric Power 
Syndicate, stating that it was willing to take up the agreement 
which had been tentatively arranged, and enclosing a draft agree- 
ment amended to suit the altered circumstances, The Committee 
recommended the Council to enter into an agreement with the 
gyndicate on the terms of the draft, but with the addition of words 
providing that in the event of purchase the amount paid for public 
lighting should not be taken into account in calculating the value 
of the undertaking. Mr. Stennett moved that the Committee 
should be instructed to present a Corporation electric scheme for 
the approval of the Council. In the course of the discussion, it was 
contended that the syndicate could work the scheme more 
economically than the Corporation. Upon a division, the resolution 
was rejected by thirteen votes to four, and the Committee's report 
was adopted. 


Neweastle-on-Tyne,—The Corporation Tramways Com- 
mittee has been asked to suprly the Town Hall with electricity for 
lighting purposes from its power station. 

At a meeting of the.Councilia report was'presented with reference 
to the iproposed ligbting,of publio buildings in the city with 
electricilight. æ The,reportidealt not only, withithe comparative cost 
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of gas and electricity, but also with tbe cost of current taken from 
various eupply companies and from the Corporation power station 
at the Manors. The figares submitted showed in favour of the 
Corporation supply as being less costly, and the report was referred 
to a sub-committee. 


Newton Abbot.—The U.D.O. has affixed its seal to the 
agreement with the Urban Electric Supply Co. for electric lighting. 


Perth.—The Secretary for Scotland bas acceded to the 
request of the Courcil for power to apply for a loan of £7,000 
for the purpose of extending the electric lighting plant. 


Peterborough.—The Corporation is contemplating a 
considerable extension of their scheme for street lighting. 


Ripon.—By eleven votes to two the T.C. has decided to 
apply to the B. of T. for a renewal of the E L order, which expires in 


July, fora period of three years,and not to transfer the order to 
the B. E. T. Co. 


St. Helens. — The Electricity and Tramways Committee 
bas decided to extend the plant at the electrical generating station. 
Gas engines are to be installed for driving the additional machinery. 


Watford.—The U. D.C. bas decided to have a coal con- 


veyor erected at the E.L. works. This will effeot a saving of £69 
per annum. 


Wednesbury.— On Wednesday in last week Mr. Е. H. 
Tulloch, M. Inst. C. E., one of the Local Government Board 
inspectors, beld an inquiry respecting an application by the 
Corporation for sanction to borrow £11,000 for electric lighting 
purpores. Te town clerk stated that the Corporation had received 
many applications from the inhabitants for a supply, and no opposi- 
. tion to the application for the desired loan had so far been shown. 
The energy would be obtained from the Midland Electrical Corpora- 
tion for Power Distribution, Ltd., which had obtained a provisional 
order to supply electricity in the borough and to the adjoining 
authorities. The cost of electricity to the Corporation would be 
about 37d. per unit on the maximum demand one-hour system. The 
maximum demand would be kept as low as possible. It was esti- 
mated that the quantity of electricity that would be required from 
the company was over 154,000 unite per aunum, and the standiog 
charges were expected to amount to £1,115 periannum. There was 
no opposition to the application. 


Willesden.—The District Council will, it is expected, 
be in a position to supply electricity in a couple of weeks’ time. 
York.—The report of the E.L. Committee recommending 


the acceptance of a tender for the extensions to the works on Fuss 
Island, amounting to £13,280, was adopted. 


ELECTRIC TRACTION NOTES. 


Brighton.—The accounts of the tramway department 
show a surplus of £4,134 during the year ended March 31st. 


Cardiff.—The Bute Street to Splottland section of the 
tramways, bringing the system up to about 16 miles of lines, was 
formaliy opened the other day by the Mayor, who started the first 
car. His worship was subsequently presented with a pair of con- 
troller bandles. The line was afterwards open for traffio, six cars 
being available. At the subsequent proceedings Mr. Coates said 
that when the tramway accounts were audited, it would be found 
that up to the end of March last, which was an incomplete year, 
after paying the loan charges and making other provisions, there 
would be a surplus of something like £9,000 or £10,000. 


Cleveland, — Тһе Councils of Middlesbrough, Ormesby, 
Normanby and Eston, have decided to engage an expert to prepare 
a scheme for the local authorities to construct electric tramways 
between Middlesbrough and Eston. 


Glasgow.—The extension of the Corporation tramways 
to Clydebank has now been opened. The through route is from 
London Road to Clydebank, a distance of 82 miles, for which the 
fare is 4d. 


Johnstone.—It is expected that in the course of tbe next 
few weeks a commencement will be made with the work of laying 
the rails for the new electric tramways. 


Motherwell.—By a serious subsidence of the ground 
at Motherwell much damage has beeu done to the power station in 
connection with the Hamilton, Motherwell and Wishaw tramway 
scheme, and the inauguration of the cars which was promised early 
this month will be postponed for an indefinite period. The 
structure, wbich сореікќв of brick and was only completed a few 
Weeks ago, is rent from top to bottom. Tbe foundations of the car- 
sheds have sunk from 1 ft. to 18 in., and the chimney etack has 
subsided 13 ft., although, fortunately, it remains in its perpendicular 
position. Inthe engine and dynamo bouse the movement of the 
ground has been found to be most serious. Here most of the plant 
rad been laid down, but the engineers found it impossible to secure 
їлезт levels for an hour at a time.  Tbeir endeavours to set the 
engines were rendered futile, and operations had to be suspended. 
The boilers, when filled with water, sank 1j in., and many of the 
couplings became disjointed. It is nticipated that mavy months 
most elapse before the ground cen be considered stable and safe: 


Leith.—In a report to the Tramways Committee of the 
Leith Town Council, Mr. Jas. More, C.E., advised the Corporation 
to purchase the tramways from the company, and suggested the 
immediate conversion of the undertaking to the overhead electric 
system, the electric energy to be suppliedifrom! the Corporation 
installation at the rate of 14d. per unit. He suggested that there 
should be a service of 29 cars, and expressed the opinion that the 
system could be completed in ађопі'а year's'time. The Tramway 
Co.'s previous demand for the purchase of the undertaking was 
£90.000, but this the Council considered excessive. On Monday a 
Sub-Committee of tha Town Council met tbe directors of the 
Tramway Co. and offered £60000 as the purchase price. The 
directors contended thatiithis; was too low a figure, but agreed to 
consider the offer and communicate their reply. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee on the 28th ult., it was agreed to accept the tender of the 
Tees-ride Engineering Co. for the raising of the Scotewood Road 
bridge so as to enable the double-deck cara to pass under. The 
amount of the tender is raid to be £1,323, or about £2,000 less than 
a scheme for lowering the roadway. Messrs. Ridley & Co. have 
been entrusted with the work of raising the Walker Road bridge, 
the cost being put at £2,208. 


Peterborough.—The Peterborough Electric Traction 
Co. recently applied to the T.C. for permission to take up certain 
pathways for the purpcse of extending their cables. The T.C, 
however, declined to give the necessary order, on the ground that 
the pathways had been recently made with concrete, and that the 
cable could be taken overhead. Tbe Traction Co. then made a 
representation to the Board of Trade, who have overridden the 
action of the Town Council, land, informedithat local body tbat the 
objection they raised was unrea-onable. Ou May 29th the company 
applied for permiesion to wake an additioual passing place near the 
entrance to the Agricultural Show Ground. Several members 
argued that the passing place, wastevidently intended? for the pur- 
pore of facilitating traffic at the annual show, and that the Town 
Council should rememberithat шару owners of vehicles in the city 
Jooked upon the show days as their harvest. It would not be right 
for the electric cars to monopolise all the traffic. The town clerk 
anid the Council had already!received one snub from the Board of 


Trade because they ventured t» raise an objection to an application 


of the company, and he thought the Council bad little power in the 
matter. The question was delegated to a committee. 


Radcliffe.—Negotiations are taking place between the 
U.D C. and Bure (Lancs.) T.C. for the provision of electric trama 
for Radcliffe. By the scheme it is proposed that the Bury system 
shall be extended to Radcliffe, the Corporation to provide the over- 
bead equipment and the cars, and the U.D.C. to oonstruct and 
maintain the lines; Bury to pay 34 per cent, on the sinking fund, 
and the profite to be equally divided. . 


St. Helens.—The Corporation is continuing its opposi- 
tion to the South Lancashire Tramways Bill. Ata meeting of tho 
eub-committee'of the Electric Supply land Tramways Committee on 
Tuesday, the town clerk reported that the Committee of the House 
of Lords had granted the company running powers over the tram- 
ways of tbe Corporation for passenger traffic only. The South 
Lancashire Tramways Co. have been trying for the last two years to 
obtain sanction for carrying goods traffic over the St. Helens tram- 
ways, but seem as far as ever from obtaining the sanction sought. 
The sub-committee resolved to recommend that the opposition to 
the company’s Bill be continued in the Honse of Commons. 


Southport.—At a meeting of the Tramways Committee 


last week it was stated that the exact losson the year’s working was 
£1,222. 


Sunderland.—The annual report of the Corporation 
Tramways has just been issued, and gives a fall résume of the 
year's workings. It notes that the principal works of the year have 
been the completion of the Fulwell route and the Hylton Road 
depót and repairing sheds. As to statistics, these show that during 
1902-3 the passengers carried numbered 13,987,121, as compared 
with 13,596,808 for tbe previous year, an increase of 390,315. The 


. total receipts from passengers were for 1902-3, £59,142, as against 


£56,243 for 1901-2, being an increase of £2,899. The ave 
number of cars used daily was 43 as agaiost 36 for 1901-2. 
dietance travelled was 1,270,957 miles as compared with 1,170,207 
for 1901-2, an increase of 100,750. "The details of the income were 
as follows:— 


Traffic receipts .. " js ra .. £59,142 10 9 
Rents es s “© $5 à 815 0 
Advertising on tickets .. wx UL ше s 141 9 6 
Bank interest P4 £s sid V 538 18 7 
Interest invested reserve fund T e 103 13 11 
£69,990 3 3 
Expenditure :— Working expenses .. £84,065 11 2 
Interest, sinking fund and depreciation.. 20,181 0 0 ( 
— — 04,195 11 2 
Net profit £5,733 11 0 


The income рег car-mile was 11`314.; working expenses per car- 
mile, 6˙43d.; interest, sinking fund and depreciation, 3:8d. ; making 
the total expenses per car-mile 10 23d., and leaving a net profit per 
car-mile of 108d. The analysis of expenses shows that 1,335,660 
units of energy were consumed, and cost £11,130. The wages of 
motormen, conductors, &c, were 411, 530; uniforme, &c., cost 
41,046; and compensation for injury, £289. Cleaoing cars cost 
£2,034; repairs and maintevance of rolliny-stock, £3,478; repairs 
and maintenance of electrical equipment cost 4449; and repeirs 
and maintenanos of permanurt way cost £724. Out of tho net 
tevenue there was paid 40,0.0 towards the Forough rate, £19,911 
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was put aside for depreciation, and £7,820 was paid for interest ou 
the mortgage debt. The report also gives a good many figures as to 
the traffic, showing the receipts from eash route, &c. 


Spaln.— Plans have been completed for the construction 
of the first section, between Mondariz and Porrino, of & light 
electric railway between Mondariz and Vigo. Water power is to 
be utilised in the generation of the necessary electrical energy. 


Swindon.—The T.C. bas received from the B. of T. 
sanction to borrow £36,294 for electric tramway purposes. ; 


Victoria.—There is a scheme under consideration here 
for an electric railway to be laid along the beach from St. Kilda to 
Brighton. Mr. Holmes, the electrical engineer to the Victorian 
Railways Department, said that the cost would be something like 
£135,000, but the revenue would be mainly derivable from holiday 
traffies. He favours an alternative scheme, which consists of an 
electric tramway following an entirely different route and costing 
about £84,000. 


Wolverhampton.— At a meeting of the Tramway Com- 
mittee last week a letter was received from Mr. Wetmore, the local 
representative of the Lorain Co., in reference to the resolution 
passed at the last special meeting of the Town Council, a copy of 
which has been sent to him in the ordinary way. The letter asked 
the Corporation, through the Committee, to point out wherein the 
Lorain Co. had failed in the matter of falfilling the contract. A 
formal reply was ordered to be sent to Mr. Wetmore. Subsequently 


the Committee gave instructions to Mr. C. E. C. Shawfleld, the 


borough electrical engineer, to prepare estimates and specificatious 
for the overhead system. This work will be undertaken at once. 
The Committee aleo dealt with tenders for the laying of the track fur 
the Willenhall, Dudley Road, and Wednesfield routes. Finally, a 
resolution was passed containing a recommendation tv the Tuwn 
Council that the contract be given to Mr. H. Holloway. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Belzian Telephones.—The Brussels correspon- 
dent of the Morning Advertiser says that the telephone service 
between London, Antwerp, and Brussela will start on June 8th. 
The price for a conversation has been fixed at 8s. 4d. for three 
minutes. Newspapers will be given special rates—5s. for ten 
minutes’ conversation. They will be able to use the wire from 
8 o'clock in the evening until 8 o'clock in the morning. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. 


Latakia-Cyprus .. 45 өө ee ee 
Trinidad-Demerara No. 1 ee oe ea 
Dominica-Martinique oe ee ee ee 
8t. Lucia-Martinique oe ee oe ee 
Guadeloupe-Martinique T ee ee 
Martinique-Puerto P te ee oe "ee 


Cayenne-Pinheiro oe oe ee ee Aug 18. 1903 . or 
St. Vincent-Grenada .. ys as 2s .. May 8, 1908 May 29 
Bt. Lucia-Gt. Vincent oe e» s. .. Sept. 19, 1903 .. T 
Reissa-Issa ae eo ee ee ee oe Oct. 22, 1902 ee oe 
Reinsa-Yemani .. = - “2 .. Oot. 22, 1902. .. А 
Paramaribo-Cayenne .. .. = es .. Feb. 27, 1808 .. e 
New York-Haiti es ve T .. April 18, 1908 .. T 
LANDLINES. 
Dagua- Buenaventura.. .. May 14, 1908 .. May 29 
Assab-Massowah "is sa . June, 1, 1908 .. - 


Wireless Telegraphy.—It is reported that Mr. Edison 


has joined hands with the American Marconi Co. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.—June 22nd. 
“ Official Notices to-day. 

Bradford.—June 13th. Tenders are wanted by the 
Corporation for the lighting of the Cartwright Memorial Hall. 
Tenders are wanted by the Guardians for tbe lighting of the 
Sanatorium for consumptives at Eastly, near Skipton. 


Bray.—June 15th. Transformers, mains, and pipework 
for the electricity works extensions. See "Official Notices” to-day. 


Brighton.—June 8th. The Council wants tenders for 
5,400 Kw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchhoards, 
instrumente, &., at North Road power station. See Official 
Notices” April 17tb. 

Burma.—June 26th. The Burma Railways Co., Ltd., 
waots tenders for an electric light and power plant for the Insein 
workshops. Particulars, specifications, &c., from C. E. Cardew, 
locomotive and carriage superintendent. 


Colchester.—June 10th. Traction switchboard for the 
electricity works. Beo Official Notices” May 29th. 


Colchester.—June 22nd. Feeder cables, 
equipment and cams Bee " Official Notices” to-day. 


Electricity meters. See 


everhead 


Derby.—June 16th. Rails, tie-bars, pointe, crossings, 
excavation and other roadwork, poles, overhead wiring, feeders, 
апа cars for the Corporation tramways. See Official Notices 

ay 29th. | 


France.— June 9th. Tenders are being invited until 
June 9th by the French Post and Telegraph authorities in Paris 
for the supply of a quantity of telephone cables in five lots. 
Tenders are to be sent to Le Sou:-Secretariat d'Etat des Postes et 
des Telegraphes, 103, Rue de Grenelie, Paris, whence particu'ars 
may be obtained. | 


Gloucester,—June 16th. Generating plant (two 200- 
Kw. seta), condensing plant, pipework, switchboard, battery and 
Босев for the city light railways. Вее Official Notices“ May 
8th. 


Gloucester.—June 16th. Rails, permanent way, cables, 
pillars, poles, overbead work, care, trucks, and equip-wents, for the 
City Light Railways. See Official Notices May 22 id. 


Hungary.— August 31st. Tenders are being invited 
until August 31st next by the municipal authorifies of Beszter- 
czebanya (Neusobl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 R. p. 


Italy,—June 10th. Tenders for the Mediterranean 
Railway authorities for a 10-ton electric crane at the railway station 
at Florence. | 


Johannesburg.—Jane 15th. Rails, points and crossings, 
пеле Ko., for the electric tramways. Вее Official Noticss " 
y 18. i 


Leeds,—June 8th. Messrs. Graham, Morton & Co., Ltd., 
want tendera fora private telephone installation at their new works. 
See our Official Notices May 22nd. 


Littleborough.—June 9th. Electric lightiug of Council 
offices, public library, fire station, &c., together with the necessary 
generating plant. 


Manchester.—June 15th: Two groups of three single- 
phare transformers of €0-xw. each; high-tension cables. See two 
Official Notices " to-day. | 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Salford.—June 20th. Pilot and telephone wires for the 
tramway poles. See Official Notices to-day. 


Southampton.—June 11th.  Low-tension distributing 
cable. See ''Official Notices " May 29th. 


Southend.—June 15th. 10,000 pairs of flame carbons. 
See Official Notices May 29th. 


Spain.—June 14th. The municipal authorities of Mora 
(Toledo province) are inviting tenders until June 14th for the 
concession for the electric lighting of the town during a period 
of six years. Tenders are to be sent to, and particulars may be 
obtained from, El Secretario del Ayuntamiento de Mors (Toledo). 


Stepney.—June 22nd. Meters and demand indicators 
for a year. See “ Official Notices” to-day. 


* Wood Green. — June 24th. Underground mains, and 


roadwork for private lighting. Вее “Ofcial Notices May 29th. 


— — — — — - = 


OLOSED. 


Ayr.—Messrs. Babcock & Wilcox are to supply a new 
boiler for the electricity works. 


Bermondsey.—The B.C. received on Tuesday the 
following tenders for the supply of 4 in. conduits:—Albion Clay 
Co. (accepted). Sykes's patent stoneware conduite with self-centring 
joint, 2-way, 28. 94d. per vard, 3-way, 38. 10d., 4-way, 48. 10d., 6- 
way, 7e. 8d.; Mansfield, best quality salt glaz ad stoneware spigot 
and socket joints, 2-way, 2s. 1144, 3-way, 48. 34d , 4-way, 5s. 2d., 
6-way, 88. 63d. ; Sutton & Co. Sutton's patent conduits (socketed), 
2-way, 28. 3d, 3-way, 28. 4\d., 4-way, 4s. 6d., 6. way, бв. 9d.; - 
Doulton, including joint cradles, 2-way, Зв. 2d., 3- way, 48. 53d., 4- 
way, bs. 11d.; John Knowles, Stamford socketed conduite, 
2-way, 33. 54d., 8-way, ба. 2d., 4- way, 68. 4d., 6-way, 10s. 2d. 


Croydon.—For extensions to boiler house at electricity 
works for Croydon County Council, the teudor of В, Page & Son, at 
41,253, hua been accepted. - ПИС 
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Glasgow.— The following tenders have been accepted for 
cables for the electricity department for a year:—Callender's Cable 
Co., Craigpark Co. and Anchor Cable Co. Messrs. Siemens Bros. 
are to supply india-rubber goods; the Reason Manufacturing Co., 
demand indicators; and Messrs. Chamberlain & Hookham, meters. 

Induction motors for the Waterloo Street station are 
to be supplied by the British Westinghouse Co. at £2,910; 
н т. ewitchboards, &c., by the B. T. H. Co., at £548; and an 
Additional boiler by Babcock & Wilcox, at £1,406. 


Hartlepool.—The contractors for the arc lighting here, 
Messrs. Crumpton & Co., Ltd., have accepted the tender of Messrs, 
Rowland Carr & Co. for the supply of 40 arc lamp columns. 


Launceston (Tas.).—Thbe City Council has by 4 votes 
to 3 accepted the tender of Merers. Kolben & Co. for four three- 
phase generators, each with turbine, also the switchboard for 
£06,000. It is said that the Kolben tender was the lowest received; 
the others sent in ranged up to £16,000. 


Malta.—It is stated that the concession for a modern 


system of tramways for Malta has been awarded to Messrs. 
Macartney, McEtroy & Co., Ltd. 


Stalybridge.—On May 29th, the Stalybridge, Hyde, 
Mossley and Dukinfield Tramways and Electricity Board accepted 
the following tenders : —Messre. Bolckow, Vaugnan & Oo., Ltd., for 
100 tons of rails; the British Westinghouse Electric and Manu- 
facturing Co., Ltd., for 20 double-deck tramcars, with bodies, 
manufactured by the British Electric Car Co, Ltd., and trucks by 
the European McGuire Maunfacturing Co., Lta. 


Wirral Railway.— It is reported by a Bradford paper 
that a contract has been signed between the directors of the Wirral 
Railway Co. and the British Westinghouse Co. for the electrifica- 
tion of the railway on the same system as that now working on the 
Mersey Tunnel Railway. The Wirral Railway, about 15 miles in 
length, connects Liverpool by means of the Mersey Railway with 
the residential district of the Wirral peninsula in Cheshire, West 
Kirby and New Brighton being the terminal points. 


FORTHCOMING EVENTS. 


Friday, June 5th.—At 5 p.m. Physical Society. Special meeting 
at University College. Prof. Rutherford, of Montreal, 
on * Radio-Active Processes." A discussion will follow, 
in which it is hoped that several prominent physicists 
will participate. 

Saturday, June 6th.— At 3 p.m. Кота! Institution. Prof. В. P. 
Thompson on ‘‘The ‘De Magnete’ and its Author.” 
(II.— The Man.) 

At 10 a m. I. E. E. (Students' Section). Visit to the works 
of Messrs. Elliott Bros. 

Monday, June 8th.—At 7 30 p.m. Society of Engineers. Elec- 
tric Light Stations: their Design and Arrangement” 
(illustrated by drawings of the Bridlington Electric 
Light Station) by Mr. Ernest R. Matthews, C.E., 
F. d. S. 

Thursday, June 11th.—At 3 p.m. Exhibition of Practical Work 
executed by City and Guilds candidates, at the 
Imperial Institute (North Gallery), to be opened by 
the marquess of Londonderry. 

At 7.30 p.m. Royal Albert Hall. Invitation Concert by the 
І.Е Е. President, in connection with the International 
Telegraph Conferenoe. . 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1903. | 


[FROM OUR SPECIAL CORRESPONDENT. ] 


Berlin, June 2nd, 1903. 

THE meeting of the fifth International Congress for Applied 
Chemistry may be assumed to have some interest for readers 
of the ELecrrical REVIEW, since the meetings of Section X 
of this Congress have been organised by the Deutsche Bunsen 
Gesellschaft, the German Society of Electro-chemists, and 
the 1903 meeting of the latter Society has been merged in 
the meeting of Section X of the International Congress. 

The four previous meetings of the International Congress 
have been held at Brussels, Paris, Vienna and Paris respec- 
tively in the years 1894, 1896, 1898 aud 1900. It is, 
therefore, three years since the last Congress was held, and 
the assembly has now become triennial in character. 

The Imperial Government has marked its sense of the 
honour conferred on Berlin by its choice as meeting place 
for the Congress by handing over the Reichstag Buildings to 


the Organisation Committee for the Congress week. And all 
the general and sectional meetings of the members of the 
Congress will, therefore, be held in the Parliament Buildings 
of the German Empire. | 

Some 1,500 chemists are expected to take part in the 
general and sectional meetings, and a preliminary list of 
1,200 members has already been published. 

A large number of social functions have been arranged 
for the entertainment of members during the Congress week, 
June 2nd to June 8th. As evidence that the social 
character of the Congress has not been allowed to over- 
shadow its scientific character, it may be remarked that no 
less than 44 reports and 124 papers have been received for 
presentation to the 11 sections into which the Congress is 
divided, and that many of the reports and papers may be 
expected to lead to most interesting discussions. 

Of the general meetings of the Congress members, that 
planned for Friday, June 5th, is likely to be the most 
successful. At this meeting the distinguished French 
chemist, Henri Moissan, is to deliver a lecture on the 
“ Metallic Hydrides,” while England is honoured by the 
selection of Sir William Crookes to discourse upon 
* Radium." 

The following is the preliminary list of papers and 
authors for Section X., with the dates which have been 
arranged for reading the former. It will be seen that the 
programme is somewhat full, and it is doubtful whether time 
will permit an adequate discussion of many of the subjecta. 
This is the more to be regretted, us at meetings of an inter- 
national character, the discussions are the most valuable 
feature when well organised. 


` 


Wednesday, June 3rd. 
1. Prof. Nernst, Gdttingen, “ Vapour Density Determination at 


Very High Temperatures." 


2. Dr. О. Frólicb, Berlin, “ A New Electric Resistance Furnace.” 


3. Prof. Bancroft, Ithaca, Experiments with Metallic 
Diaphragms.” 

4. Prof. Brochet, Paris, Electrolytic Manufacture of Barinm 
Hydrate." 2 


5. J. B. C. Kershaw, London, " Aluminium as Metal for Elec- 
trical Purposes." 
6. Prof. Traube, Berlin, " Experimente Bearing on the Critical 
Density." 
Thursday, June 4th. 


1. Dr. Wedekind, Tübingen. Zirconium in the Colloidal State.“ 

2. Prof. Moissan, Paris, ‘‘The Metal Carbides." 

3 and 4. Prof. Foerster and Direktor Brandeis, Aussig, ‘ The 
Utilisation of Electrolysis for the Manufacture of Iaorganic Com- 

ounds.” 
E 5. Prof. Le Blanc, Karlsruhe, “ Electrolysis with Alternating 
Currents.” 

6. Prof. Lebeau, Paris, The Silicon Products of the Electric 
Furnace." 

7. Prof. Coehn, Göttingen, Electrolytic Reduction and 
Oxidation.” 

8. M. Gin, Paris, “ Manufacture of Aluminium.“ 

9. Dr. Goldschmidt, Essen, "The Production of Steel in the 
Electric Furnace." 

10. G. R. Taylor, Plum Tan, New Vork, Тһе Manufacture of 
Carbon Bisulphide in the Electric Furnace.” 

11. Prof. Küster, Clausthal, Dissociation Pressure of Soda 
Solutions." . 

12. Prof. Gantz, Nancy, The Production of Barium.“ 


Friday, June 5th. 


1. Prof. Nernst, Göttingen, Electro-Chemical Unite." 

2. Dr. Schenck, Marburg, The Decomposition of Carbon- 
Monoxide.” 

3. M. Ancel, Paris, Variations of Electric Resistance under the 
Influence of Light.” 

4. Prof. Zengelie, Athene, High Temperature Reactions and 
their Industrial Applications." 

5. Dr. Bodenstein, Leipzig, Chemical Kinetics of the Contact 
Sulphuric Acid Process." 

6. Prof. Marckweld, Berlin, “ Radio-Active Substances." 


Saturday, June 6th. 


1. E. Solway, Brussels, “ А Gravity Formula for Diffusive 
Poenomens.” 

2. Prof Goldschmidt, Christiania, ‘‘The Modern Theories of 
Affinity and Organic Chemistry.” 

З and 4. Prof. Elba Giessen and Dr. Buchner, Mannheim, Elec- 
trolysis and the preparation of Organic Compounds." 

5. Prof. Sabatier, Toulouse, " Hydrogenation by Catalytic 
Action." 

6. Prof. Bodlander, Braunschweig, The technical applications of 
Catalytic Action.” 

7. Dr. Grossmann, Münster, Complex Compounds of the Salpho- 
cyanide Radicle." 

8. Dr. Erlwein, Berlin, The use of Eleotricity for fixing the 
Nitrogen of the Air." 
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9. Dr. Sinding-Larsen, Pseudo- Molecular Compounds" “ 

10. Prof. Bredig, Heidelborg, “ Electrical Endosmose and the 
Colloidal State." | 

11. Dr. Schwerin, Höchst, Practical Applications of Electrical 
Endosmose." 

19. Prof. Magnanini, Modena, " The Physical Chemistry of 


Wine." 
Monday, June 8th. 


1. Dr. Sinding-Larsen, Capillarity Phenomena and Osmotic 
Pressure.” 

2. Prof. Bancroft, Ithaca, Сопвіапё Voltage and Constant 
Current Separations.” 

3. Director Nis alusaun, Stolberg. and Dr. Dauncel, Breslau, 
“‘Blectrolytic Methods of Analysis.” 

4. Dr. Monti, Turin, Concentration of Solutions by Freezing.” 

5. Prof. Goldschmidt, Christiania, “ The Kinetics of Reduction 
Reactions.” | 

6. Dr. Werner von Bolton, Charlottenberg. 


The following Papers have also been accepted, but dates 
and times for reading them have not yet been planned :— 


1. О. S. Burns, Boston, Colloidal Substances.” 

2. Prof. Vogel, Berlin, Impurities of Acetylene Gas.” 

3. Dr. Saekur, Berlin, The Design and Erection of Galvanischen 
Austalten.' " | 

4. Dr. Lob, Bonn, “ The Influence of the Cathode Material in the 
Reduction of Nitro-benzol.” 

5. C. Ponti, Milan, “ The Electrolysis of Water.” 

6. Direktor H. Gall, Paris, “Tne Bampliog and Testing of 
Calcium Carbide and Acetylene Gas.“ 


From the above list it will be seen that about one-half of 
the papers to be presented to Section X. of the International 
Congress will deal with electro-chemical or electro-metal- 


lurgical subjects, and abstracts of the more important of 


these, and of the discussions upon them, will be given in 
succeeding issues of the ELECTRICAL REVIEW. 


` NOTES. 


Hackney Clinkers.—Hackney Borough Council has 
had under coneideration a proposal from a Mr. Cotching, of 
Walthamstow, to lease certain land adjoining the Millfields elec- 
tricity works for the purpose of establishing a manufactory where 
from the residual clinker at the destructor he will make bricks, 
slabs, &c. The necessary electricity for driving his various 
machines would be obtained from the Miilfields electricity works. 
The terms upon which the arrangement was to be entered iuto 
were placed before the Council at last week's meeting, but pre- 
sumably 'Ackaey Councillors were possessed of the 'oliday spirit, or 
else tney prefer to leave refuse destructor matters alone this weather, 
for we learn that the question had.to be shelved by reason of a 
"count out." This is a pity, for we should have thought that 
Hackney Councillors would have been very ready to adopt a scheme 


which would be of some axsistance—however small—in reducing © 


the loss at present being incurred on the electric light and refuse 
undertaking. It is said that the saving effected would be about 
£2,000 per annum. 


The Eton Fire.—The lamentable fire at Eton has once 


more brought into prominence the urgent necessity for the adoption 


of more enlightened measures in the protection of large public 


buildings from the ravages of fire. There were statements made 
which pointed to the belief that the disaster was caused through the 
fusion of the electric light wires; but it is easy to lay the blame in 
this direction when there is nothing else to show directly how a fire 


originates. It is satisfactory that, at the inquest, expert evidence - 


was produced amply proving that there was absolutely no founda- 
tion for the suggestion that there was any electrical fusion The 
sad affair will have to be added to the.already lengthy list of con- 
flagrations the source of which must 1emain а mystery. Bat wbat- 
ever the cause may have been, the event drives home once more the 
sad lessons of Queen Victoria Street and Colney Hatch. We must 
continue to press for the adoption of the most modern means for 
detecting and limiting fires in their earlior stages, for giving instan- 
taneous and automatic alarms, and for facilitating speedy escape 
from burning buildings The bars will be removed from the Eton 
windows now, on toe familiar lines of locking the stable-door after 
the steed has been stolen. The jary, in returning its verdict of 
“Death from saffocation,” added a rider strongly recommending 
that electrical communication with the engine-house be adopted 
for every boarding-house in the college. 


The Trade Disputes Commission.—The following 
are the members of the Royal Commission which bas been 
appointed to inquire into the subject of trade disputes and trade 
combinations and as to the law affecting them, and to report on the 
law applicable to the same and the effect of any modifications 
thereof :—The Right Hon. A. Graham Murray, K. C., М.Р, Lord 
Advocate for Scotland (chairman); Sir William Lewis, Bart. ; sir 
Godfrey Lushington, G.C.M.G., K.C.B.; Mr. Arthur Cohen, K C.; 
and Mr. Sidney Webb. Mr. Hartley B. N. Mothersole, M. A., 
Barrister-at-Law, has been appointed secretary to the Commission. 


Obituary.—We regret to learn that Dr. Andrew Ainslie 
Common, LL.D., F.R.S., the astronomer, died suddenly at his resi- 
dence, Eaton Rise, Ealing, on Tuesday, whilet writing. Deceased 
complained of neuralgia on Sunday night, but otherwise had seemed 
quite well Dr. Common, who was born at Nawcastle in 1841, was a 
past President of tbe Royal Astronomical Society. His claim to 
distinction rested rather upon bis achievements in making and im- 
proving astronomical instruments than upon observatory work, 
though at his private observatory at Ealing important observations 
were at one time taken. In tbe early days of electric lighting, 
nearly a quarter of a century ago, Dr. Common was interested in 
several meritorious inventions, and later he was known as а 
director of the British Aluminium Co. 


Personal.—Mr. W. P. J. Fawcus has resigned his 
seat on the board of Messrs. W. T. Glover & Co., Ltd., cable-makers 
of Manchester, and has accepted a seat on the board of Messrs, 
Cro-sley Bros., gas engine builders, of Manchester. He has also 
moved his office from 78, King Street, and has opened offices at 
4, Queen Victoria Street, Е.С., and at 14, College Land, St. Mary's 
Btreet, Manchester. 

The King has appointed the following Companions of the 
Imperial Service Order and granted the Imperial Service Medal:— 
Robert Townley Scott, Esq., Secretary, Postal and Telegraph 
Department, Commonwealth of Australia; Richard A. Sholl, Esq., 
Deputy Postmaster-General and Superintendent of TTelegraphs for 
the State of Western Australia; Benjamin Michael Duff, Esq., 
Secretary, General Post Offi e, Colony of the Cape of Good Hope; 
Henry Luttrell Moysev, Esq., Postmaster-General and Director of 
Telegraphs of the Island of Ceylon. 

Burton-on-Trent T.C. on May 28th appointed Mr. P. J. Pringle, 
of London, as electrical engineer and tramway manager. 

Lowestoft T.C. hasappointed Mr. J. A. Roberts as chief inspector 
of the electric tramways. ö 

Sir William Ramsay, Professor of Chemistry at University 
College, London, has been elected member of the Austrian Academy 
of Sciences. 

M. A. Heyland has removed from Rue du Marteau to 33, Rue de 
la Pépiniére, Brussels. 

Mr. Albert W. Hyde, manager of the Otley district of the 
National Telephone Co., has been promoted to the managership of 
the Stockton-on-Tees district. 

Mr. John McMillan was presented with a silver tea service by his 
colleagues of the Electric Construction Co., Ltd., on the occasion of 
his marriage on June 3rd. | 


Oldham Electricity Works,—The new electric power 
station at Oldham is to be formally opened on June 15th. It was 
intended to follow the ceremony with & banquet, for which about 
100 invitations have been sent out. At tne meeting of the Town 
Courcil on Wednesday night, Councillor Strain asked what it was 
intended to spend on the ba.quet? Alderman Brierley moved an 
amendment to the minutes of the Electricity Committee to the 
effect that all arrangements made for the proposed banquet be can- 
celled by the Committee. Seeing the state of trade, he urged that 
such an affair was out of place at this time.—Councillor Schofield 
seconded.—Alderman Harrop (chairman of the Electricity Com- 
mittee) objected with much heat to the amendment. He quoted 
previous Corporation calebrations, and said that for years the Com- 
mittee had toiled with the scheme, and reserved any celebration 
until its completion.— The amendment was carried, Alderman 
Harrop alone dissenting. | | | 


Change of Address, — Messrs. Gabriel & Angenault 
notify that their address is now 15, Victoria Street, S. W. i 


“The Fountain of Youth."—When the question is 
asked why electricity applied from a physician's battery will not 
do jast as much good as when the wonderfil appliance called 
* Electro- Vigour " is worn, the following reply is given :— 

Because that current is too severe. You know how sensitive the 
nerves of your eye are. Well, the nerves of your stomach are nearly 
as sensitive, Just imagine sending a current from a battery into 
your eye and you can appreciate how severe tbe current from a 
battery must be upon the delicate nerves of the stomach. 

But a physician can apply the current in а very mild form from 
his battery. 

“ Yes, but not as mild as it should ba to do any good. To derive 
actual benefit the nerve cells must take up the electric life and 
keep it. The mildest form of battery current is too severe to 
permit that." 

Every electrician is aware that we can reduce the current from a 
battery to the most infinitesimal amount—to what we please in 
fact— therefore, this balderdash is absolutely misleading to the man 
in the street, and ought to be put down with a firm hand. But 
when papers like the Daily Telegraph publish, as it did on Whitaun 
Monday, & full page advertisement of quasi-scientific jargon, the 
result of an interview with “the great American specialist in 
electro-therapeutics,” how is it possiole to guard poor suffering 
humanity from the men who benefit by their misfortunes ! 

Only a fortnight ago we ailuded to the Stundard's denunciation of 
various shams with a pseudo-scientitic termiuology, wulle in the 
same issue its advertisement pages were drawing attention to the 
very fads of the day it denounced in its leading article! We 
are glad to see that several of our technical contemporaries have 
been with us iu this crusade, but what are the medical journals 
about? Will they, as in the electropathic belt matter, leave the 
Electrical Press to tight the battle which, in the iutereste «f the 
profession they are supposed to represent, they should have the 
courage to begin and win? 
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Tramways and Electrolysis.—Some statements have 
been appearing in the Press both at Leeds and in London 
respecting alleged discoveries of electrolytic corrosion of gas pipes 
and electric light cables caused by Leeds electric trolley currents. We 
refrain from making any comments upon the matter in the absence 
of complete details of the facts. A special committee of the Gas 
Committee has been appointed to go into the question, to confer 
with the Electric Lighting and Tramways Committees, and, if 
necessary, to engage an electrical expert to assist in its delibera- 
‘tions. If, therefore, there should happen to be any truth in the 
reports, we shall hear a great deal more on the point before very 


long. | 


Appointments Vacant.—Shift engineer for the Sheffield 
tramway power station (£120, rising to £180); meter inspector for 
Tunbridge Wells. See Official Notices” to-day. 


Our Telegraph Guests.— Two hundred delegates to the 
International Telegraph Conference were on 2nd inst. conducted 
over the Portsmouth Dockyard, Whale Island, and the Victory. 


Physical Society.—At the meeting held on May 22nd, 
Dr. R. T. Glazebrook, F.R 8., in the chair, Mr. J. Stöttner gave an 
" Exhibition of Nernst Lampe, showing their development from the 
experimental form vp to the most recent types." Mr. Stottner 
commenced by giving a short account of the history of the Nernst 
lamp, and explained briefly the principle of its action. The oxides 
used for the glowers are thoria, zirconia, and other rare earths 
thereto related, such as oxides ot yttrium and cerium. А paste of 
these is formed, and small rods or tubes are pressed through a suit- 
able nozzle. These are hardened and cut iato small lengths, and 
practicaily the principal part of the lamp is then finished. Several of 
these rode were passed round for the inspection of Fellows. The 
chief difficulty in the practical lamp is in the design of a durable 
automatic heater to heat the filament up to conducting point. A 
number of automatic arrangemente which have been designed for 
disconnecting the heater were shown. Another important part of a 
Nernet lamp is the bolstering resistance, which in its final develop- 
ment consists of a thin iron wire sealed in a glass bulb filled with 
hydrogen gas. If a lamp is used without a bolstering resistance, as 
soon as a certain critical potential is reached the current increases, 
at first slowly, and tben quicker and quicker, the potential remain- 
ing constant until the lamp burns itself out. This phenomenon was 
shown experimentally. Various forme of lamp were exhibited. One 
with two glowers and one heater overcomes the difficulty of thick 
glowers. A projection lamp was shown with three glowers in 
parallel, requiring 300 watts. The glowers in this case were heated 
artificially. Mr. Stó.tner also exhibited and described a pole-finder 
for use with lamps using direct current. 

The chairman said he would like to see details of the life and 
economy of these lamps under various conditions. The lamp was 
in ite infancy, and probably even more satisfactory lamps would be 
forthcoming. 

The Council are considering the advisability of altering the place 
and time of meeting of the Society. They hope to arrange for 
holding meetings on the second and fourth Fridays of the month 
alternately in the afternoon and the evening at the Royal College 
of Science, South Kensington, thus allowing arrangements to be 
made for the convenience both of Fellows who are engaged in 
teaching and those whose duties will not permit of their attendance 
at afternoon meetings. It is the hope of the Council that the conveni- 
ences and the equipment available when the Society meets in a 
Physical Laboratory will encourage Fellows to illustrate their 
papers by experiments, and thus add to the interest of the meet- 


ings. The Council have also under consideration the formation of 


a Student Class in the Society. This matter will shortly be brought 
forward at a special general meeting. 


Institution of Electrical Engineers, — DUBLIN 
SrcTION.—The annual general meeting was held on the 29th ult. 
in the Royal College of Science, Mr. A. E. Porte presiding. 
A paper entitled “The Electric Generating Station of the Future" 
was read by Mr. A. W. Whieldon. Its gist was that inasmuch aa 
our coal supply was limited, the electrical distribution of power 
became a question of national importance. In the near future 
economy would demand the linking together of scattered installa- 
tions in business centres into a concrete whole, which centralisation 
would prevent wastage. The paper also dealt with the probable 
life of our coal supply, and with methods for economising in home 
consumption. А paper on “The Moving Coil of the Ballistic 
Galvanometer,” by Messrs. M. Donegan and W. G. Smith was 
read, but the discussion was postponed. 


Where the Gutta- Percha Comes From. — The 
following is an extract from the Nieuwe Rotterdamsche Courant, of 
Мау 26tb, 1903 :—'' The cable between the islands of Bali and the 
Celebes, along which all telegrams to and from Macassar and the 
Moluccas islands are despatched, is at last again in good order, 
after having been іп a very bad condition during more than а 
month, on account of defects in the isolation. The working of this 
cable under normal circumstances, requires much skill and attention 
owing to the employment of old-fashioned mirror apparatus, and 
now itis almost impossible to exchange messages Nevertheless, 
the telegraphists working this cable do their utmost to continue as 
much as possible the communication, notwithstanding great loss of 
current, by observing with the greatest attention, and with a 
patience equal to Job's, the microscopically small signals received, 
and as the working is very slow, the telegraph clerks are obliged to 
sacrifice therefore a great part of their free time. The arrival of a 
cable ship is expected from Singapore, to effect the necessary 
repairs of this cable connection.” 


THE CENTRAL STATION ENGINEER. 


Tue staff and employés of the Paisley Corporation Electricity 
Department met on Friday evening last in the Commercial Hotel, 
under the chairmanship of Mr. Рооге, to pay а tribute of respect 
to Mr. Joun McFapyen and Mr. C. E. Н. Parkinson. Mr. 
McFadyen leaves the works to commence an engineering business 
for himself; Mr. Parkinson is a son of the resident electrical 
engineer and leaves the town to gain experience with Mesars. 
Davey, Paxman & Co., engineers, Colchester. During the evening, 
Mr. Walker, on behalf of the subscribers, presented Mr. McFadyen 
with a beautiful marble clock. He was sure that Mr. McFadyen 
was well fitted for the business which he was about to take up. 
Mr. McFadyen tuitably replied. Mr. B. B. GBANGER was called 
upon to perform a similar duty to Mr. C. E. H. Parkinson, whom 
he asked to accept an Elgin gold watch. Mr. Parkinson thanked 
all the staff for so kindly remembering him. A most enjoyable 
evening with songs, recitations, and selections on the bagpipes by 
Mr. Townley, jun., was brought to a close with the singing of Auld 
Lang Syne. 

Southampton T.C. has increased the salary of Mr. H. L. Mirrs, 
mains superintendent, from £170 to £190 per annum. 

Ilford О D.C. has increased the salary of Mr. A. H. Snaw, elec- 
trical engineer, from £350 to £450 per annum. 

Mr. McKenna, the assistant engineer at the Peterborough Cor- 
poration electricity works, bas been presonted with a timepiece by 
the staff and employés on leaving to take an appointment at Bray, 
in Ireland. ! i 

Mr. W. L. LackrE, chief assistant engineer, and Mr. R. B. 
MACCALL, chief clerk in the electricity department at Glasgow, 
have had their salaries increased, the former from £425 to £475, 
and the latter from £225 to £275. | 

On May 27th. Mr. T. F. Aix, surveyor to the Stalybridge, Hyde, 
Mossley and Dukinfield Tramway and Electricity Board, was 
presented by his colleagues with a gold mounted walking stick, 
suitably engraved, on his leaving the Stalybridge office to join the 

ent way staff of Mersrs. Dick, Kerr & Co., for their Wake- 
field contract. 

Mr. ARTHUR G. SHEARZEB, of Cork Electric Lighting and Tram- 
ways Co., Ltd., has been appointed assistant tramways engineer to 

ing Corporation. 

The Stoke-on-Trent T.C., on May 28th, decided to increase the 
salary of Mr. ТтррЕмАн, electrical engineer, by £50 per annum. 

Mr. Е. T. Оовіх, electrical engineer to the Glasgow Corporation 
Tramways, has been granted an increase of £50 per annum. 

Shipley Council has granted a honorarium of £25 to Mr. 8. D. 
ScHOFISLD, electrical engineer, in respect of special work carried 
out by him in the electricity department. 


NEW COMPANY REGISTERED. 


Bee-Bee Electrical Engineering Co., Ltd. (77,518).— This 


company was registered on May 27:h, with a cepital of £500 in £1 shares. to 
carry on the business of electrical, mechanical and consulting engineers, 
suppliers of electricity and maintainers of electric lighting and power. Kc. The 
first subscribers (each with one share) are:—H. G. D. Bennett, 37, Sister's 
Avenue, Clapham, S. W., theatrical proprieta Mrs. F. L. Bennett, 37, Sister's 
Avenue, Clapham, S. W.; B. Brown, 8, Lullington Road, Anerley, 8.E., manager: 
E. de H. Body, 66, Ecoles Roa 1, Clapham, 8. W, assistant; E. V. Bertram, 59, 
Stormont Road, Ciapham, 8.W., electrical engineer; Mrs. E. L. Bertram, 59, 
Stormont Road, Clapham, 8. W.: Miss N. B-own, 837, Cold harbour Lane, З W.: 
and D. V. Levien, 14, Elgin Crescent, W., clerk. No initial public issue. 
Registered without articles of association. The first directors are E. V. Bertram 
and H. G. D. Bennett. Registered office, 272, Lavender Hill, S. W. 


ELECTRICITY SUPPLY ACCOUNTS. 


: Tux returns of this Corporation's electrical 
West Bromwich department illustrate in a forcible manner the 


Municipal advantages of a traction load, in this case, 
Electricity perhaps, supplemented to some extent by a 
Supply. growing power load, in effecting a reduction 


. in works costs. The supply was commenced in 
May,1901. In 1902 the department obtained the undoubtedly high 
figure of 4 48d. per unit works cost, and this has been reduced 
to 1:81d. per unit, in the past year. 

The revenue has largely increased, and the department is this 
year able to show a considerable gross profit. The plant in this 
station consists of Parsons turbo-generators, the total capacity 
being 650 kw. The chief electrical engineer is Mr. J. H. Wray. 


GENERAL STATEMENT. 


For year ending March 81st— 1902. 1908. Inc. 
Total capital expended £28,166 £40,058 £11,892 
Number of units sold є ; 62,894 285,848 222,954 
Equivalent number of 8-c.P. lamps 
è connected ... s vis eis 5,486 11,937 6,451 
Maximum load in kilowatts -— 122 568 446 
Number of public lamps ste 1 1 — 

Ravenna Gross revenue + £707 22,930 £2,229 
Account: „ expenditure ... £1,175 £2,159 £984 
8 „ profit ... be — 468 771 £1,239 
Average price per unit sold see 2:604. 2:314 — 29d. 


+ == — — 


vol. 52. No. 1,932, Juxm 5, 1903.] |. THE ELECTRICAL REVIEW. | О 975 


During the year the department obtained its first traction load, 
and of the 285,848 unite sold, 105,947 unite were for that purpose. 
The average prices obtained during the two years were as 
follows: —1902, lighting only, 2694, lighting und power, 2:60d., 
average per unit sold, 2:60d. ; 1903, lighting, 2:83d., power 1d. and 
traction 2d., average price per unit sold, 2:31d. 

The prices charged are 444. to 2:1d. per unit, dependent on the 
number of hours’ use per day; or on the maximum demand system, 
4jd. per unit for 91 hours per quarter and 144. per unit after. 
Churches, &c., 34d. per unit, power 1d. and tramways 2d. 


R»vgeHUE STATEMENT. . 
1902. 1903. 
Gross. Per unit. Grose. Per unit. Ine. 
Bale of energy ... .. £681 2:60d. £2,756 2814. — 29d. 
Meter rents, &c. E 26 10d. 174 16d. +°06d. 


Gross revenue . £707 2704. £2,930 247d. —'23d. 


With the large increase in output the works costs show a great 
reduction on all the items; but particularly, as might be expected, 
in the direction of fuel and management. As the power load is 
making great strides, it is not too much to expect а further sub- 
stantial reduction during the present year. ; | 


WonkiNG EXPENSES. 


1903. 1902. 

07 Gross, Per unit. Per unit. Ino. 
Coal and cartage .. EN ee .. 4641 миа. “91d. — 81d. 
Uil, waste, water and engine-room stores 181 ‘па, за. .d. 
Salaries and wages incurred in genera- 

tion and distribution y s 891 82d. 48d. od. 
Repairs and maintenance of bulldings 
plant . ee es ee ee ve 179 "16d. *26d. — па. 
Works and distribution costs .. £1,888 li9d. 108d. — 814. 
Renta, rates, taxes and insurance 862 90d. 98d. — 08d. 
Management expenses includi 
aries of engineer, secretary an | 
i clerical staff ee ee oe ee 882 *89d. 1:85d. —1:03d. 
General establishment charges, 
. gtationery, printiog and law xs 71 Od. 2d. — 76d. 
Total costs oe ee ee £2,159 1*'81d. 4'48d. —2°67d. 


— — 


' Financially, the department is on the upward grade—this being 
only the second year, and the adverse balance for the year amounting 
to £436, as against £1,403 in the previous year. | 


Pnorrr STATEMENT. 
| 1902, 1908. 
Interest and sinking fund on loans .. £935 4£1,20 
Balance for year... sss РР . . — 1,408 · — 436 


Gross profit  ... ea * £468 £771 


Tum returns for the past year's working of 
Sonth Shields the South Bhields Electrical Department bear 
Municipal evidence of the increasing popularity of the 
Electric Supply. supply in that town, the output having in- 
fy creased by 17 per cent. and the revenue by 
15 per cent. | 
As this has been accompanied by а decrease in the total costs per 
unit of 10 per cent., s considerable surplus remains on the year's 
working. 
The progress of the undertaking during the past four years will be 
gathered from the following figures :— 


— 


Number of Number | Total cost Average 


} 
| N | 
Year. o. of Gr. of publi r unit 
ei, ee, Оши | Molds” “шшш 
ВЕРНЕЕ — ep ee | = 
| ! È 
1900 , 501839 | 26,004 | 76 | 1:89d. 3 72d. 
1901 755,826 35,025 | 191 1:88d. 370d. 
1902 935.646 , 41,680 , 365 1°44d. 3:244, 
1908 1,148,965 47,674 408 1°264. 3:20d. 
: 1 


t 
1 


The slight increase in capital expenditure is due to mains exten- 
sions, the capacity of the generating plant being the eame as in the 
previous year. Mr. J. H. Cawthra is the borough electrical 


engineer. 
GENERAL STATEMENT. 

For year ending March 81st— 1902, 1908. Inc. 
Total capital expended .. £138,888 £145,815 £6,927 
Number of units sold  ... .. 985,646 1, 148.965 163,319 
Equivalent number of 8.0.P. lamps 41,689 47,674 5,994 


83 arcs. 88 arcs. 5 arcs. 

Number of public lampe 1282 ined. 314 incd. 32 ined. 
Maximum load in W. "s 767 829 62 
BRavenue Gross revenue * £13,664 £15,717 £2,063 
Account. Gross expenditure £5,914 £6,118 £204 
Gross profit 247, 750 £9,599 £1,849 

Average price per unit sold sii 3˙24d. 320d. — Md. 


Ot the total 1,148,965 units sold, private consumers took 759, 600, 
at an average price of 3:9d. por unit; and public lamps took 389, 265, 
at an average price of 14d. per unit. The prices charged are 7d. 
per unit for the first hour, and 2d. after, on the maximum demand 
system, or a flat rate of 5d. per unit. Power at 2d. per unit. 
Public arc lampe, £22 10s. per aunum each; incandescents from 16. 
to 2s. per lamp per week. 


REvENUB ACCOUNT. 


Gross. Per unit. Gross. Per unit. Inc. 
Sale of energy... £18,329 324d. £15,331 320d. — 04d. 
Meter rents, &c. ... ' 400 ‘10d. 387 08d. — 02d. 


Gross revenue £13,729 34d. 415,718 3°28d. — 06d. 


Working expenses have dropped very much within the past year or 
two, and now stand at 1:26d. per unit. All the items show a reduc- 
tion on the previous year, with the exception of rates, which are up 


*04d. per unit. 
WonkINd EXPENSES. 


1902. 1903. 
Gross. Per unit. Gross. Fer unit. Inc. 


Coal ou oe T js . . £1,787 43d. 41.778 97d. — 06d. 
Oil, waste, water, and engine roo ; 

stores . е ee ee ae ee 188 *04d. 180 Od. T “Old. : 
Salaries and wages incurred in ; 

generation and distribution, and 

attending public lamps .. .. 1,574 88d. 1,382 ‘2d. — 10d. 
Repairs ana maintenance of build- 

ings, machinery, mains and public 

lighting.. is 9 e 861 19d — ond 
Generating and distribution costs .. £4,897 10;d. 24,201  -87d. — 20d. 
Renta, rates and taxes T 198 *05d. 461 *09d. оча 
Management expenses, salaries of 

engineer and secretary and 

Clerical staff .. vs ec . 1,824 92d. 1,426 80d. — 02d. 

Total cost. . 48,914 1444. 26,094 126d. — 18d. 


—— 


As a result of the year's work a gross profit of £9,599 has been 
earned being an increase of £1,849 on the previous year, after pro- 
viding for financial charges and a balance of £1,232 remains. During 
the year a reserve fund has been created, aud some £2,700 of the 
acorued profits set aside, which will, however, be reduced by £400, 
for legal expenses recently incurred. | | 


PROFIT STATEMENT. 


, 16024 1903. Iuc. 
Interest on loans  ... ... £4,018 £4,465 £447 
Binking fund ... sa . 9,138 _ 3,902 764 
Balance 265 zs .. 594 1,232 638 

Gross profit ... ... £7,750 £9,599 £1,849 


— — — 


CITY NOTES. 


Callender’s Cable and Construction Co. 


TuE annual meeting of the shareholders of this company was held 
on Thursday of last week at Hamilton House, Victoria Embank- 
ment, Mr. Henry Drake presiding. | | 
The CHAIRMAN, in proposing the adoption of the report, said the 
board were pleased to meet the shareholders, but the pleasure was 
tempered with regret that the profits were not quite so large as they 
were last year. If they looked into the matter, however, he 
thought they would see that there was no cause for diseatisfaction. 
They had had a very difficult year to get through, and he thought 
it reflected the greatest credit upon their able managing director 
that they had been able to produce such results as they were now 
showing. Looking through the accounts for the past seven years 
he found that tho profits they had made in that period had 
amounted to £316,500, which was an average of £45,000 a year. In 
a bad year, which he considered the past year to have been, they had 
only fallen £5,000 short of the average, and, therefore, he did not 
think they had any reason to complain when they remembered that 
the company was a manufacturing concern. There was an 
important matter he wished to call their attention to, viz., the 
valuation that had been made of the factory, machinery and plant 
st Erith by Messrs. Bramwell & Harris, who were very eminent 
authorities on engineering matters ; and they could not have a more 
reliable certificate than they had received from that firm. After 
allowing for depreciation they valued the premises at £300,884, 
which was £19,000 more than the works stood at in their books, 
and that was without allowing a single farthing for goodwill 
or patents. They would see, therefore, that after everything 
had been allowed for depreciation, they had got £100,000 carried 
to reserve. They were carrying £19,112 to the credit of the 
machinery renewal account, which, with £6,000 aiready carried to 
that account, made a total of £25,112, and they proposed to carry 
forward £24,480 to next year. Therefore, with the reserve, the 
machinery renewal account and the money they were carrying for- 
ward, they were practically £150,000 to the good over and above 
the profits which they had divided. He thought the shareholders 
would agree that they were producing & very healthy statement of' 
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accounts. As stated in the report, the reason for the falling off in 
profits was simply because there had not been so much work to do, 
and consequently everybody had been very keen to get it, and there- 
fore it had not been so profitable. The works, at the present time, 
were fully employed, and he hoped they would continue so to the 
end of the year; and he trusted that next year they would be able 
to show something quite approaching the profits of former years. 
Regarding the issue of debenture stock last year, it might be in- 
teresting to know that they offered £110,000 to the public, and they 
had applications for £231,000, which showed how well the company 
was thought of by the outaide public. He had to mention, with 
great regret, the retirement of Mr. Callender and Mr. McEwen. Mr. 
Callender wus the founder of the busiuess, and had naturally been 
associated with it from its earliest times, and he could assure them 
that they would part with bim from the board with the very 
greatest regret. But he was not well enough to attend the board 
meetings; and, although he was in constant communication with 
Mr. T. O. Callender, and frequently gave him most valusble advice, 
yet he was not capable of attending the meetings, and had, 
therefore, resigned. Naturally he was very relactant to sever his 
connection with the company, and it had been suggested that he 
should be appointed a special director. The appointment would 
entail no expense upon the company, because he would simply share 
in the remuneration of the board as it stood at present. As regarded 
Mr. McEwen, he also was one of the origional directors, and, as an 
old friend, they were exceedingly sorry to lose bim. However, he 
wisbed to retire, and he believed he was advised by his doctor that 
he ought to. Ніз воп had been appointed in his place, and was 
able to give them most valuable assistance from his experience in 
commercial matters. Sir David Evans had been appointed to fill 
the vacancy on the board caused by the retirement of Mr. Callender. 

Lieut.-Colonel G. A. ELLIOT seconded the motion. 

Mr. T. O. CALLENDEB, the managing director, made his annual 
statement regarding the progress and prospects of the business. 
Не said that immediately atter the conclusion of the war in South 
Africa a considerable falling off took place in the municipal work, 
upon which the company mainly depended for its business. The 
reason for that was probably due to the fact that corporations foand 
a difficulty in raising money on advantageous terms. ‘I'he future of 
the company's business seemed now to be elsewhere than in town 
lighting, and if the expectations held ouf by several of the electric 
power companies were realised, there would be seen in this country 
in the next few years as great a change in the manufacturing con- 


ditions of England, owing to the use of electricity, as was expe- 


rienced when steam traction was introduced. 

'The report was then adopted. 

Subsequently a motion was carried appointing Mr. W. O. Callender 
a special director. 


Belliss & Morcom, Ltd. 


Тик report for the year ended' March 31st last states that the profits 


for the year, after making emple provision fur depreciation, &., 
and after payment of thc preference dividend, amount to tbe eum 
of £39,924. The directors have already distributed an interim 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum; they now propose to pay & further dividend, making 124 
per cent. for the year; to place £10,000 to the geueral reserve fund, 
and to carry forward the balance, together with the amount brought 
forward from the preceding year. 


Lisbon Electric Tramways, Ltd, 


Coronet Sig C. Evan Surrg presided at the meeting held at Win- 
chester House on 28th ult. In moving the adoption of the report, 
the cbairman said tbat it was owing mainly to the ability, energy 
and seal of \'r W. B. Rommel, the late general manager and chief 
construction engiveer, that the construction works were finished, not 
only well within the allotted time, and well within the estimates, 
but also in ап exceptionally complete and satisfactory manner, 
Since then the success of their daily working had testified to the 
reality of the want which the tramways were intended to supply 


and to the «fficiency of the supervision which watebed over their 


birth. 


Tue report was adopted, and the retiring directors and auditors 


were re-elected 


Mexico Electric Tramways, Ltd. 


Tux meeting held on 28th ult. was presided over by Sir C. Euan 
Smith, who moved the adoption of the report already abstracted 
in out columns. He said that the tramways had made most satis- 
factory progress both as to their earning and carrying capacities. 
They carried 5,000,000 more passengers last year than in the year 
before. The construction accouut had now been closed. 

The motion was carried unanimously. 


Prospectus, 


Prom our advertisement pages to-day, it will be seen that the 
Acetylene Gas avd Electr.c Smelting Co. is offering for public 
subscription £.0,U00 tiret mortgaga 6 per cent debenture stock; 
12,500 £1 preferred ordinary snares; and 550 £1 deferred shares. 
The business carried on by the company primarily is calcium 
carbide manufacture. Tue issue is made for the purpose of 
acq tiring mills now occupied by the company, aud water rights in 
connection therewith, the patent rights of an electric furnace, and 


. | 
for putting down additional plant at the works. The estimated 
cost of the mill, water righte, land and machinery is £17,000, and 
£6,000 is to be paid for the purchase of the furnace patent rights. 
Mr. Artbur Parker, the inventor of the furnace (В. & A. Parker, 
Ltd., electrical engineers, Chorley), is to join the board after 
allotment, and is to be managing director. |] 


Stock Exchange Notice.—The Committee has ordered 
the following to be quoted in the Official List:—Urban Electric 
Supply Co., Ltd.—4,000 ordinary shares of £5 each, fully paid, 
Nos. 1 to 7 and 30,008 to 31,000. 


City of Wellington Electric Light and Power Co.— 
The allotment letters for the issue of the 5 per cent. first debentures 
were posted last week. ` 


STOCKS AND SHARES. 


Wednesday Evening. 
Horrpav influences made but little difference to the quietude of 
Stock Exchange markets when the House re-assembled after Whit- 
sun, and the volume of trade is smaller than ever. There is vague 
talk of & further reduction in the Bank Rate, but conditions in 
Lombard Street do not seem to point to any epeedy return to 3 per 
cent. The slackness of summer shows signs of making its annual 
appearance, and almost the only sensational scene in the Stock 
Exchange drama is that furnished by a series of violent spasms in 
the Yankee Market. | 

Upto the present, the severe fall in American Railroad shares 
has not had its commonly depressing effect upon the securities of 
the various Anglo-American cable companies. Even Anglo- 
American Deferred is steady, and the Preferred stock, of which 
there is none too much about, is rather inclined to harden, although 
quotably the stock remains unchanged. Nor are Submarine 
Cables Trust certificates affected. Globe Telegraph and Trust 
shares of both classes have recovered their dividend. A slight 
feature in this section 1s the reviving tendency for West Indian 
descriptions. Caba Telegraph Preference are advancing into 
favour, and mark arise of £1, and West India and Panama First 
Preference have been picked up now that the price is ex 88. on 
account of arrears. The Eastern section displays a rise of a point 
in Eastern Ordinary and а drop of the same amount in the Prefer- 
ence stock, Chinas" being unchanged. 

Callenders have fallen 10s., the recent report being responsible 
for a few selling orders, and the 20 per cent. of 1901 is still being 
regretted. I! is understood, however, that the company is now 
doing well and securing its full share of a goodly number of con- 
tracts that are going about. Naturally, when а £5 share gets up 
to about 13, and in a limited market, a very few orders either 
way suffice to move the price. General Electrics have relapsed 
to par. І 

The electricity supply section is motionless as the river at 
Henley on & hot afternoon in Jane. Only one of the Ordinary 
shares in our list bas varied, Citys being 4 up, and one or two of 
the Debentures are slightly better upon quiet investment buying. 
By degrees all the best class stock in this market is becoming 
absorbed, and the cry goes up for more. The new share issues by 
the Edmundson's and Charing Cross Electric Cos. have not yet 
made their appearance. We may mention incidentally that a pre- 
liminary prospectus is being drafted by ап important manufacturing. 
company, which will shortly be offering its shareholders more 
capital. : 

Dead for a long time разь, Nernst Electric Preference have 
developed alittle life this week, and are cbanging hands between 
fout and five shillinge. Kalgoorlie Electric Preference have eased off 
to 103, A final call of £2 per share has made South Wales Power 
Distribution fully paid, and the nominal price is about 10a. dis- 
count. If we remember aright, the underwritera of this issue 
received 108. a share commission. 

The enormous traf» carried by the London United Tramways 
Co. on the holiaays has fractionally strengthened the ‘price of 
the Preference shares, which stand at 11j, and the Ordinary are 
also harder at 224. The Debeuture stock can be negotiated in the 
neighbourhood of 107. British Electric T'ractions are firm, and 
there is a fair amount of business doiag ia them; bat bayond these 
two undertakings the tramway department is very listless. Nor do 
the electrical railway stocks show any change, although City and 
South London Ordinary ia receiving a certain degree of attention; 
and it may bs that with the approach of dividend-time the electrical 
securities may advance here and there. Districts at 39 are dull, and 
Metropolitan keeps about the rouud 99. Great Northern and City 
Preferred A" shares at 84, and Great Northern and Picoadilly 
Ordinary at 10, are both steady aud neglected, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Pr й Dividends for the ! Closing 8 
esent or viden or the last week en 
Issue, МАМЕ, з three years, 5 поо June 8rd, 

_ 1900 1901. | 1902. Highest Lowest 

10 African тесі aph Go eah % о В "m 100 Va 2s is pg 96 а js as 

, Amazon elegrap 8 08. 25,000 s е s € vs v 24— T T 

119,7001 Do. ne, Nos. 1 to 1386 Red. PK ..| 100 "t te i 70 — 80 70 — 80 ace a 

788,840 Anglo American Telegraph“ e... Stock 83 61s. | 60/6 41 — 60 47 — 60 47 s 
8,105,580 | Do. do. do, 6 % Pret. e... e — ..| Stock | 6 6% | 6 89 — 91 89 — 91 90; 90 
8,106,580 Do. do. do. De ae ee “ee ee ee Stock 5s 2s 1/- 8 8 — 51 ee ee 

44,000 Chili Telephone, Nos, 1 to 44,000 ee ee oe es ae ee b 5 б 96 44— 4j— та * 

18,883,800¢ | Commercial Cable ig .. | $100 8 8% 8 96 156 —165 155 —165 "T К 

1,841,909 Do. do. Sterling 500 year 4 E Deb. Stock Red. is .. | Stock x : 89 — 92 89 — 92 991 89 
16,000 | Cuba Tap к. ix vs өз ^ Я 10 449% 4 96 64% 64— Th b4— 1 š 
6,000 10 % Pret. . ee j ee [E ee ee * 10 oe Ы 14 — 16 15 — 16 ee эе 
19,991 Direct Spanish Telegraph vs i БЫ M ve m m 6 4% 4% 4% 2— Bå 84 ‘ vx 
6,000 Do. do. 10 ꝙ Cum. Pref. НА v xs EN b x $5 vs 7— 8 7— 8 s 

90,000 Do. do. 4j % Debs. sel. ues А А ex 30 - S ; we. PES 98 —102 es - 

60,7101 | Direct United States Cable 90 |" 83% | B% » 9 — 10 9 — 10 9g 94 

92,8001 | Direct West India Cable, 44% Reg. Deb. within Nos. 1% to 1 э, Red. 100 us с. ;. 99 —102 99 —102 M is 

4,000,000 | Eastein Telegraph, Ord. Stock ЕГ Stock | 7% 7 9*6 a 117 —122 118 —123 121 119 

1,955,565 Do. 84 W Pref. Stock Ni ү bus ..| 100 25 i EM 83 — 86 82 — R5 844 83} 

000 Basto ро. y Mort. Deb. Stock Red. x .. | Stock "ER và 2 ^ 1101— 13 M04 — 113 ш 165 
, rn Extension, Australasia, and China Telegra es ik 10 ' — 11 * 1 Ё 

820,0001 Do. 4 % Deb. Stock ph Stock ee 5% s 106 —10x" 105 —108 v t 
800,000 | Eastern & Beuth AA тее 4% Mt. Db., Nos. 1 to 8,000, red.1909 | 100 ee T .. 99 —102 99 —102 
200,0002 Do. do. Reg. Mort. vere: (Маатов PORE 1 to 8, 000 25 E is ^ 99 er 101 —104 % s: e 
180,237 | Globe Telegraph а M Д M ‚| 10 9% | 4% T 9 15 
180,048 Do. do. rig a Pret x "m А ws 10 ex he Vas — 13 114— 124 lijà 113 
150,000 | Great Northern Telegraph, of Co Ms 10 1595 | 16% | 194% 22 — 94 22 — 94 E 

Halifax and Bermudas Cable 4 96 1st Mort. Debe, within Nos. * THE е, 

66,8001 1 to 1,900, Red 100 ee ee 99 102 99 108 ee oe 
‘197,000 | Indo-European Telegraph e . e] 95 1109 |10% | 10% | 88 — 40 86 — 40 - = 
100,000: | London Platino-Brasilian Tele pb, '6 * Debe. vs ШЕ ..| 100 m is на 100 —104 100 —104 108, 1 

1,989,888 | Nationai Telephone, Fre Pref. 8toc à < ae es ..| 100 5% 5 96 0 102 —104 102 —104 1 10: 
1,966,667 Do. Stock ds M се as .. | 100 С 42 88 — 90 88 — 90 89 

15,000 Do. do. 6 Г. Вос lst Pref. .. P ка. жуы 10 6 6 6 18 — 14 18 — 14 T 

270.009 Do: Фо; ; Cum. 2nd Pref. К че "t 10 б : 4 19 — r^ pa j^ ü 
; Я o. Non-cum. 8rd. Pref., 1 to 000 ee АР b 
2,000,0001 Do. do. 5 Deb. Stock Red. : = А .. Stock | 84 83 84 98 —100 98 —100 

600,00 | Do. do. Deb. Stock Red. s N] 100 |4 4 4 $ 102 —104 102 —104 1033 | 103 
171,504 | Oriental Telephone Ы Elec. Nos. 1 to 171,504, fally pad. 1 6 6 6 "m 13 à— + ; 
100,000: Pacific and European Tel., 4 * Guar. рез. 1 ю ы. ee ee 100 еа oe —100 —100 ee 

11,889 | Reuters .. . i» ee s * 8 5% 5% : 64— 73 $s 

8,808 Submarine Cables Trust ee ee ee ee ee oe Cert. ee ee 108 —111 102 —112 xd 

68,000 | United River Plate Telephone | . 115 5 7% | 7% . 6 6 
40,000 Do. do. Cum. Pret, Nos. 1 to 40,000 > 5 ‚ РЫ 5} 6 * 
179,9471 Do. do. 5 Debs. . -.. | Stock $5 bs à 105 —108 106 —108 Р vs 
15,609 | West African Telegraph, Shares 2x 10 «s “з wie B— 4 8 — 4 pi "s 
80,008 | Weat Coast of America, Nos, 1 to 80,000 and 58,001 to 58,006 -- 24 Ж T .. o- i 0— i 2 
150,000: Ро. до. 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. 100 js Ve - 92 — 91 92 — 97 95 s 
267,980 | Western Telegraph, Ltd., Nos, 1 to 207,980 ee .| 10 1% | 1% z 11 — 12 11 — 12 113 11 
75,0001 Do. do. Debs. 2nd series, 1500 ee = .. | 100 es vs we 101 —104 101 —104 iz 5% 
400,000 Ро. до. Deb. Stock Red. eo ve oe 100 ae eo * c 96 — 99 6 — 99 ee oe 
88,821 Weat India and Panama ан. oe eo ee 10 2% ee ee ad R à * oe oe 
84,568 Do. do. do, 6 Cum. Ist Pret. ee ee 10 ee ee ee — 6 — 6 oe ee 

4,669 Do, do. do. 6 Cum. 2nd Pref. es 10 ee ee ee 8 — 44 84 — 4 ee ee 
80,0001 Do. do. do. b 96 Debs., Nos. 1 to 1,800 ee 100 ее oe ee 99 —102 99 —102 ee ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

3885 Pre Alimintoni Cum. Pref. е ео eo ee 10 ee ee ee 8 — 4 8 — 4 90 ее 
800,000: Do. do. b 18% Mort. Deb. Stock Red. A we .. | Stook zs Ps кА 18 — 18 73 — 78 2 d 
100,000 | British Eleotrio Traction са сва ue. „ |99% 4-9 9S I 14 — 143 м — 14 1418 lay, 
100,000 Do. do. 6 Cum. Pret. ee ee 10 ee eo ee 12 — 124 12 — 1 d 1 
600, 0008 Do. do. 5 Y Perpetual Debenture Btock xs .. | Btock vs $a А 122 —125 122 —125 1 
100,000 | British Insulated and Helsby Cables ae ae. ie Б 15 10 10 т <a 73 je 2 
100,000 Do. do. 6 % Cum. Pref. Wat (Xx. EO cn 5 M Vx a 6 = 0 .. I 

60,000 Do. do. 44 9 1st Mort. Deb. Red... Ба oe «ee | 100 e x es 102 —106 - 102 —106 104 й 

50,000 /{Browett, Lindley s Co., Ord. .. s s ii oi £1 8 Nil ЫР ү? H a id 85 “a 

60,000 |1 Do. 6 % Cum. Pref. .. »* Ар vs £1 6 6 95 P» 15/6 to 16 :16/6 to 16/6 $5 "T 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 . : Men. ee 2 6 Nil Nil i- 1 1 pa s 
150,000 Do. Non cum. 6% Pref. .. Е КН 2 6 8 % 6% 11— 1 11— 1 
125,000 Do. do. J рер. eb. Stock . vs Stock m © " 99 —102 99 —102 
125, 000 Do. X Por. Cu QE Stock ee ee Stock ee ee ee 89 — 94 89 — 94 ee 

85,000 | Callender’s Cable Construction à E : е ne Б |1595 20 115% 18 — 14 — 184 123 

40,000 Do, do. do. um. Pref. . 6 ee ec ее 6 e 
90,0002 Do. do. do. 90045 n Mort, Deb. Stock Red. .. | Stock x - 108 —112 108 —112 . А 

1,860,014 . Central London Railway, Ord. 8 $$ x E .. | Stock 25 4 4 4 106 —109 100 —109 ` 
494,008 Do. do. 4 » Pref.Btock.. n. . | Stock vá 4 4 109 —106 108 —106 106 
494,998 Do. о. doo... Stock .. 4 4% 108 —111 108 —111 110 pit 
1,880,000 | City and South London Hates sa - ds es ©З .. | Stock 8100 2 82 71 — 78 71 — 78 724 11 

85,000 | Crompton & Co., Nos. 1 to 85, : 8 8 7% 0 2— 24 2—. 24 T I 
100, 0002 ME i^ Mort. Beg, Debs., l to 900 of 2100, ni) e |o | 102—108 102 —106 * T 

99,261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 99,961 b 96 Nil T 0 — 0 — af 

17,189 Do. do. “А” shares, 01—017,180..  .. 5 Ф Nil » 14— 2 14— I T 
844, 0281 Do. do. 4 9*6 Deb. Stock Red. 100 ee ec eo 78 — 77 їз — 77 ee ee 
100,000 Do. do. 6 Btook Prov, Certa. all på. 100 e $3 sie 75 — 80 75 — 80 s P 
112,100 |Electrio Construction, 1 to 112,1 E: 2 6% | 6% р 1 2 if 2 E т 

81,990 Do. do. 7% Cum. Pref., ] to 81,890 А rs i 2 as EY at 8 3. ee .. 

82,5002 Do. do. 405 Perp. Ist Mort. Deb. Воск | se ee Stock oe eo se 100 —108 100 —103 ee oe 

25.000 | General Electric Co. (1 o Pref. P E n Ж 10 5% | 5% 3 10 — 104 97— 101 . 
200,000 Do. do. 4 Mort. Deb. ee oe es os Stock "ES UE Pol 99 —102 99 —102 ee 

85,000 Henley's ( 8 (w. T.) Telegraph Works, Ord. 85 : ES Ке 5 20% | 209% 20 15 — 16 15 — 16 . - 

85,000 do. 43 W Pref. . ru. Oke 5 44% EX 2 5 — 5j 5 — bł 5⁴ re 

48,060 - 4 ort. Deb. Stock v» .. | Stock ae ma z 107 —111 101 —111 110 1093 

50,000 India-Rubber, Gide Panne & Telegraph Works sie s 10 10% | 10 96 T 19 — 20 19 — 29 19} is 
800,000: Do. do. do. 4 96 ist Mort. Deb. 100 БЫ xs ix 100 —103 100 —103 108 

87,600 |tLiverpool Overhead Railway, Ord. B 10 81965 | 14% | 14% 0— 6 01 — 6 
10,000 t Do. do. Pref. £10 paid se ее oe ee 10 ee oe ee 1 11 1 IM 11 a 
87,850 тееп Construction and Muninn 12 174% | 9096 |20% 33 — 36 89 — 36 834 

150,000 до. 4 % Deb. Bds., "Nos. 1 to 1,500 Red. 1909 | 100 sie ix » 101 —104 101 —104 si A 
540,000! | Waterloo & City Railway, Ord. Stock — ..  .. se oo ..| 100 | 895, | 8% | 33% 99 —102 ‚ 99 —102 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Tele Construction and Malin tenanco. 1/- —2/-. t Oldham. 55 and сусе Kilectrio eu P ue pa, ES t 


National Electric Wiring, 14/- —16/-. 
Bank rate of discount 33 per cent. (May 21st. 1908). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Closing Closing Business done 
NAME, or Dividends for the Quotations | Quotations | week ended 
issue, Share. three years, May ich. JuneSrd. | June Srd, 1908. 
1 1900. | 1901. | 1902. .| Lowest. 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. Г] ee ee 1 ee ee ee — á — $ ee е е 
rompton & Kensington ight Bup., ; à 20 es А 
0,000 Charing Grose and Strand Electricity Supp! 1% Cum. ere б 9% |10% |10% ш— 0 E 9— 9 "9 92 
А ng Cross an ectricity Supply ds za ‘ae — 4 
70,000 bo. do. do. Cum. Pref. 5% Б s yu vá b 6 91 an 
40,000 Do. do. “ City Undertaking " p Cumi, Pref. .. 5 - ix ге bt 5} " ne 
0000 8 i 8 Su Y 5 Stock Red. E as 100 "m 'à jx 106 66, 198 —i à З se 
, * eotri ty u Ӯ, ee . “ea eo 4 4 — — .. . 
150,000 Deb. Stock Red. x .. | Stock RE vs e 109 —112 109 —113 11 СА 
70,506 City of London Electtio Lighting, Ord. 40,001—110,595 - Ms s 10 0% 5 96 5% 11- 1d 114— 12 11$ 118 
40,000 Do. 6 % Cum. Pref., 1 to 40, wa 10 6 96 a Ga 19 — 14 18 — 14 18d Pd 
400,000! Do. 5 V Deb. Stock, Scrip. (iss. at 116) a all paid .. s za "E ER г 123 —198 193 —128 F sa 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid . 100 sé en $5 108 —106 104 —107 bs zx 
40, 000 сочи о! of London & oom Prev. Electric Lighting, Ord. 1—40, 000. 10 49 14 4% 8— 9 8— 9 i es 
20,000 6 % Pref., 40,001—60,000. . 10 e ee ee 19 — 18 19 — 18 1 5 E 
400,0001 Do до: 44% Deb. Stock, Prov. Certs. (all ка) Red wa ee s "P 110 —118 121 —114 1114 br 
50,000 | Edmundson's Electric Corporation, Ord. Bhares US 8 E 5 7 96 7 96 Ks 6:)— 7 61— 7 6:5 +: 
80,000 . Do. do: 6 % Cum. Pref. .. A Ex эы» s S 6 — — 614 6} 
140,000 44 1st Mort. Deb. Stock ee 100 ee ee oe 107 —110 107 —110 ee ee 
21,000 | Kensin n and Knighiebridge Electric, oe 5 122% 10 10 % 11 — 12 11 — 12 118 ve 
90,000 do. do. 4% Debenture Sto Stock we M vs 100 —108 108 .—106 š xà 
110,000 | London Electrio Supply Corporation, Limited, Ога. . g : 8 fs е 23 23 9 m 
49,840 Do. do. do. 6 % Pret. à 5 i m s$ 6 6 514 
18 ТА по Ei Nur —€— do. 4 A 1st Mort. Deb. Btook Red P ix "m 710 о iR 117 — 183 п iia 
А etropolitan Electric Supply, 1 to . ee p^ — 
220,000 Do. do. ist Mort. Deb. Stock 26 <a Sie v P ee 110 —115 / 110 —116 A a 
250,0001 D do. Mort. Deb. BOSE s " .. . Stock 2 zi 98 —101 98 —101 4 ss 
40,000 | St. James' and Pall МЫП Electric Light, Ord. 5 144% | 144% | 144 154— 164 1 1 E . 
90,000 Do. ‘ do. do. 1 Pret. 90, 081 to 40,030 5 es ee ee 84— 94 ee ee 
180, 000 Do. do. do. 84 Der: Stock Red 100 . ss 99 —102 99 —102 js a 
12,000 | Smithfield Markets Electrio Supply, Ord. .. s ў " 5 E 24% З — 84 8— BÀ - is 
60,0001 Do. do. Deb. ee ee ee e 100 e B8 — 93 83 — 93 ee oe 
66,000 | South London Electricit Supply, Ord, s б» оо он га b 14% 81— 3 àaj- 83 A es 
80,000 | Urban Electric Supply, EM Vs as os b "n А 5 — 5 — d ч: ө» 
110000 | Westminster Electric E б X Cum, Pret тйс сас зе T. 104% 1 % 1 — 15 18 — 15 m 
, | ster 9 РЕ y ee ee ee ee ee = — ee ee 
28,141 Do. 5 % Cum. Pref. A b vs 6 — 64 6 — 6 5 5 
M 15 to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, June 3rd. 
Latest Week's | 'в 
OHEMICALS. &о. Price. Inc. or Dec. | METALS, &o. (continued). Price! Inc. ot Des: 
а Acid, H 'Arochlorio si .. per owt. 5/- $a g Copper Sheet ex per ton | £15 T 
[ ` [T] oe e per cwt. 22/- ee g per ton £75 oe 
2 as Ше. m i» .. рег owt, 83/- 5% £^ 4 (Electrolytic) Bars .. рег ton £70 £2 dec 
a „ Sulphurio id ss So рег ситі 5/6 ss e Уз $5 Sheets .. per ton £8l £9 dec 
а Ammoniac, Sal .. per cwt. 42/- a e " $5 Rod ^ .. per ton #71 10 £2 дес 
r1 AN ине. (сума) . per ton 288 10 АР e 5i »h H.C. Wire per lb. аза, id. dec. 
a per ton £30 we / Ebonite Rod ... per lb. 8/- в 
а В ing powder .. " ee 0 per ton £4 10 ee Sheet e ee per Ib. 6J- oe 
e Bi haeres e or Carbon .. per ton £15 v n German Silver wire З .. рег lb. 1/6 es 
a Borax. vs E . per ton £18 ss h Gutta-percha fine . .. per lb. 8/- vs 
a Bensole (90 б) и Ме .. per gal. qj- vis h India-rubber, Para fine . .. per lb. 8/10 to 8/10} dec. 
a „ ( ) Pe .. per gal. 5/6 ws $ Iron, Charcoal Sheets .. per ton £18 Ve 
a Copper Bulphate .. is .. per ton £21 un í ,, Pig (Cleveland warrants) ' per ton 45 Id. dec. 
a „Nitrate . e. per ton £24 - 4 , Forgings, according to size per ton From £11 55 
a „ White Sugar «а .. рег ton £81 is $ 4 Torin, heavy . per ton 47/8 to 50J- KA 
a Ek кыл А es .. per a xri es f us irc, galvanised No. 8 per ton 111 ir aa 
a Methy r А oe ( to 
a Na sphihs, Solvent (Qo, atio C). per gal. 5/6 E ў Lead, English Ingot .. . ver ten 411 19 6 25 dee. 
a Potash, Bichromate, in casks .. per lb. 8d. 925 g „ Sheet... .. per ton £14 10 . 
a „ Caustic (75/8096). . .. per ton EN . е o Manganin Wire No. 98 .. .. per lb. 8/- UN 
a Bisulphate - per ton 285 А д Mercury per bot. £8 19 6 29 
а 8h hellac .. per owt. 125/- è d ке (їп origipal cases) small . per lb. 8d. to 18. А 
а Sulphate of Magnesia " .. рег ton £4 10 А ” » medium per lb. 2s. to 3/3 
a Sulphur, Sublimed ONE .. рег ton 26 5 és . per lb. 8/6 to 7/8 
a i aa .. per ton #5 10 zs Е 3 Bronze, N castings per Ib. 1/- to 1/24 T 
a Lum .. рег ton £5 - „ tolled bars & rods per lb. 1/1 to 1/4 à 
а Soda. Caustio (white 70 %) .. per ton 210 15 T. Р E "пр ыу per lb. From 1/2 ба 
a „ C Ке ES .. рег ton £8 ee o Platinum Ў рег оғ. £4 vx 
а „ MHhiohromate, casks.. .. per lb. 94d. " p Silicium Bronze Wire . per Ib. 10d. to 1/- (s 
4 Bteei, Magnet, acc'd’g to desc' p n per ton , £58 ae 
METALS, &o. 6 3 »  inbers .. ие ne Ud 
b Aluminium Ingote, in ton lots .. per ton 2180 M g Tin, Block .. .. .. per ton { 2181 } £1 dec. 
M Wire, in ton lots .. per ton - #168 és Д » Fol . per Ib. 1/64 85 
p Sheet, in ton lots .. perton £166 v » Wire, Nos. 1 to 16 per lb. 1/8 1d. dec 
p Babbitt's metal песе г т ton £48 to 2146 МЯ P » White Anti-friction Metals— 
в Brass (rolled metal 2” to 12”) basis per lb. 114. e" " White Ant brand per ton £42 to £65 i% 
€ „ Tube (brazed) "v . per lb. А T j Yarns, 2/106 Grey Cotton, on вр'1в per lb. Izd. - 
e IL , (solid drawn). e . per lb 7 * j »9 6 lea „Flax. ee per lb. ee 
e ire, basis. . ws per lb Пад. і „ B ply 10 Ibs. Russian . per lb. 4e8d. s 
е Соррег Tubes (brazed) T . per lb * ju j „ 10 lbs. Russian, single. ied lb. ; ә 
„ (solid drawn) ., per lb iu j 180 Ibs. Jute rove r ton £11 А 
* Copper Bars (best selected .. рег ton 5 EN k Zinc, Sh't (Vieille Montagne bnd. ) ber ton £24 15 


otations supplied by Меввгв.:—а G. Boor & Co.; b The British Aluminium Co., Ltd.; 
Bmith & Co.: f 


€ Thos. Bolton & 8ons., Ltd.; d Е. Wiggins & Sons. ; e Frederick 
dia-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & shakespeare; 'A Edward Till & Co.; 


í Bolling & L-we; j W. H. Hindley & Co.; 


— — — Инш 


k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston 3 Sons; o Johnson, Matthey & Со., Ltd.; р The Phosphor Bronze Co. Ltd. 


ELECTRIC TRAMWAY Al AND R RAILWAY _ TRAFFIC RECEIPTS. _ 
| E Receipte for Miles Р Week | Receipte for ! 
Locality. ' 4 the week. | 'Total to date. | open. | | Locality. ending | the week. | Total to date. 
£ | £ 2 £* | LA CE £ 4 8 * 
Aberdeen .. .. | May 80 | 1,184 , +880 50,008 | 113,18 — | — 8. (South Staffordshire . May 22 90 —115, 15,484; + 140 
Birmingham, оос e e e == e eee „ы e e р + set 
urnemou ae ?, — i == — = | aunton.. E 6:8 + — А — 
Beer с Bl e E ЕНЕ ч | ЕЕ: 
ac Т = , = Neo eston-super-Mare..  , — — i 
Blackpool and Fleetwood MET! 80 494 1 —246 | 5,935 == 968 а — E | Wolverhampton Dist. уз 22 274 + 54 7,826 | + 4,084 
Bolton „ 81 | 1,938 | +118 16,174 + 2.114 25 — & c Wrexham „ 2 120 — 99 — 
Bradford . is ^ 94 | 8,871 — 197 97,589 + 2,811) 39 |+2 Yorks. Woollen Dist. . „ 22 Ml — 3,197 e 
Ee - r cp SB) it г ш сше cms amas ag 
sto ee • ae , 89: . AN — — ver . 3 [] 
Burnley e| 80| 87 | +456 — – — — d Dublin „ 29. 5817 +546 | 95,311 | + 9,916. 
| Barnsley T District is „ 22 181 — 8,411 — —|— | 2 | East Ham as „ 80 718 | +268 5,585 ' + 1,709 
| Devonpo „ 22 417 — 61! 82757 + 22| 6 |— | Ё |Glasgow . „ 30 14,751 |42990 351,75 488.59 
Dudley- shourbridge. „ 2 мз | 4 18 1600 f ват l0] 2 9 lutei Thanet | 5 
S „ 22 238 — | 3,912 e — E B „ 80 6,776 | +674 43698 + 2.900 
$ Greenock—Pr. Glasgow n 22 549 | + 37 9.249 + 723 "4 | — 9 pee: e oe „ 28 1,16 | +384 | 193,786 | 130400. 
E Hartlepool s s 1 2 258 —108 4.615 + ио. +2 t Manchester - „ 16 1,529 77922 z^ = 
E Kidderminster .. A 52 22 112 Nc: 2.153 | + Д H — | Newcastle vs ss „ 80 8,822 | 4791 - ' = | 
P Ades c 5| 22 n —5 t. Hé e| P воа. 2 " 35 gino |> 38] 25990 + 6496 
Bioldham--Asbton | 22 568 — 64, 10911 + 1,068 | в |— | S.isoutampton: 4. 5 299 роба [ме — | ——— 
^ Peterborough .. e| n 22 147 — | 2,804 | — —|- | Sunderland : „ 24 1,229 | —968 | 8649 + 70 
le .. . | „ 22 990 — 69 56,179 + 748 3 = Central London Railway) „ 50 6,818 | + 4 | 153,718; + 6,997. 
Potteries T 66| op 22 | 1633 | — 85 30,862 | + 2,176 — le 8 & District Co. „ 21 505 — 8,81 — 
Rothesay.. y. . % 2| 126 | + 857 1,321 + 0 — — and B. London Ry. „ 81 2,783 | —919 | 68,519 + 8, 00 
Bheerness ae e| 5, 2 68 — £99 — — — E lin and Lucan Rliwy. „ 81 122 | + 84 | 8, — 9 
Southport „„ 22 9998 | —196 5, 008 + 1,284 67 [s | | Liverpool Overhead Ry. „ 81 | 1,668 | +182 
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FREE TRADE OR — p 


[COMMUNICATED.] 


Because one dishonest German has been found burgling the house 
of our daughter, are we to forbid our own house to our friends ? 

Such, in brief, is the pasition with which we are now face to face. 
Before the question of tariffs are discussed it may not be amiss to 
inquire into the origin of the present outcry for tariffs all round, 
and the existing international ill-feeling. 

Bat first we may all admit that the head and front of the hubbub 
is Germany. Germany isthe one nation named by Mr. Chamberlain 
against which he wishes Britain to be armed for reprisal. The com- 
mencement of the present question dates from the Kaiser's telegram 
to Kruger. It was then that German enmity to this country took 
form. It was from that date that many of us realised tbat there 
would be war in South Africa, and none of us felt surprise that 
Germany was against us in every form except in actually declared 
war. One of the results of that war was the intensifying of the 
Imperial feeling throughout the Empire, & phase exactly the oppo- 
Bite of what was hoped for and expected by Germany, between which 
country and ourselves there has been for several years one of 
those persistent and steady growths of mutual dislike and sus- 

icion that is rarely extinguished without powder being burned. 

t was only because it was beyond her strength that Germany 
did not secure the very fullest advantages from our entangle- 
ments. If we recognise the origin of the tariff cry, we shall 
the more honestly be able to deal with the subject when really 
before us. Resentment! | ! Buch, no doubt, are our feelings. The 
whole world bas bad free entry into our markets. We naturally 
felt resentment when our misfortunes of one black week were 
hailed everywhere with the most ecstatic joy. Germany, in particular 
made herself most objectionable. Canada, following up the 
feelings which had been engendered by the war, decided to reduce 
her tariffs as against the Mother Country, whereupon Germany—it 
is always Germany— with an insolence unparalleled in international 
history, has given her mandate that Canada is no part of the British 
Empire, and shall not exercise & preference for her fellow citizens 
unless Germany also receives the same preference. Could. im- 
pertinence go further? At present, being tied to a policy of free 
trade, our Government can do nothing to retaliate against Germany. 
But in order to enable us td retaliate, can it be necessary that we 
should upset all our fiscal policy ? Surely a very simple little Act 
of Parliament would alone be necessary to put the power into the 
hands of the Government to retaliate promptly against any nation 
acting as Germany has done. The remedy would be short, sharp 
and decisive. We should declare a tariff war against such nation. 
We are all men of peace, and go to war only at the last moment if 
obliged to do so. This does not prove us not to be men of peace. 
So are we all free traders by upbringing and belief; yet there may 
be a time for war in regard to tariffs. This time has apparently 
come as regards Germany. Germany has got all we can give her, 
and is not content; henceforth give her less. But it seems folly to 
start a tariff war with others just because of one country. Did we 
commence with Germany, all the rest of Europe and America would 
dance with joy, and carefully refrain from following her stupid 
policy. German papers have threatened a real war should we take 
action on bshalf of Canada. This threat need disturb us less than 
a little. | ; | 

On the general question the Daily Telegraph gives the figures of 
our trade with the United States. They show that only 64 percent, 
of опг exports go to the United States, and that 40 per cent. of the 
exports of the United States come here. Thus did we impose 
tariffs all round, there would be very little opportunity for 
American retaliation. If all our trade to Uncle Sam were cut off, 
it would not mean much to us. But it would mean very much to 
Uncle Sam of the West if his exports here were stopped. The 
western farmer would ask for better terms to be given to us so that 
he might not be ruined. Оп а general policy of tariffs we must tax 
food. If not, our agricultural interests would cry out that the 
manufacturing interests had taken the selfish place occupied by the 
agriculturiste of 1840. Under free trade we have certainly pros-. 
pered, and we do not believe with Mr. Chamberlain that protection 
would raise wages. It has not done во in other protected countries. 
Wages are said to be highe? in the United States, but they do not 
afford better all round living and comfort than is enjoyed bere, 
and, after all, there is free trade there over four million square 
miles. Tariff tinkering is a dangerous game. Can we tax food 
with any certainty of securing a sufficiency to eat? Can we tax 
raw materials and not injure our power to compete? Can we raise 
the price of food without either raising wages or injuring the health 
of our people? Can we tax manufactured goods only without an 
outcry from the unprotected agriculturist? Who would benefit by 
the tax on food? The farmer? We trow not! It would go into 
the pockets of the landlords and the land ring. We find it 
difficult to see a way to ‘abolish free trade. But need we be 
bound hard and fast as in a vice? Are we to sit still while 
German insolence rages rampant round us and those of our 
household? This is a very different matter. We see no reason 
whatever for doing so. Parliament may well enact that there 
should be power to deal with such things as they come along. 
A sharp rap over the knuckles given to that bumptious nation 
would show that there were limits to our patience, and would 
do much to render the use of sach powers unnecessary. We have 
hung up our weapons and nailed them to the wall, as we see old 
weapons in museums. It is the nails that ought to be drawn, so that 
the weapons can again be used. They will not inflict less dangerous 
wounds because they are a bit rusty. 

The Colonial Secretary evidently had Germany prominently in 
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his mind; yet he talked chietly of food, whieh we buy largely from 
America or Russia. There is very little we get from Germany 
that we cannot do without. Toys, fancy goods of a wide variety ; 
much shoddy cloth ; dye-stuffs made to dodge past tests rather than 
do good work; wines not fit to be named with those of France ; 
cement loaded with gypsum to make it unsound to pass a slow 
setting test; electrical machinery, some of it good, much of it 
mediccre, and too flimsy to do well; badly-made machine tools, softer 
than soft American stuff; а good deal of semi-rotten steel, and the 
cheapest of hardware, carefully stamped “ Sheffield," is sent to our 
Colonies to damage the reputation of English stuff. There is nothing 
dirty, mean or shoddy to which the Germau trader has not stooped 
to filch English trade. 

Let the whole question of tariffa be inquired into, by all means, 
but let us be careful that, in our just resentment against Germany, 
we do not unnecessarily hamper our whole foreign trade. 

One-fourth of our trade is with our Colonies. It is to be hoped 
this will grow. Do statistics show that our foreign trade grows 
less? May we not fairly ask the Colonies to accord us a prefer- 
ence? Are they acting even fairly towards us now in all respects ? 
There are 10 millions of them who pay very little to the defence of 
the Empire. The Mother Country of 40 million people pays 
80 millions sterling annually, of which 16 millions ie the propor- 
tionate share of the Colonies. Is not this a full and fair quid pro 
quo for a preferential tariff ? 

We may at least join in the cry, “ Hands off, Germany!” It 
would be affectation to deny the mutual ill-will that has followed on 
Germany’s action for the past 10 years. She is our open and 
avowed enemy, as anyone may find if travelling there. Moreover, 
Germans boldly state that we shall do nothing, and that they can 
go on as they please. Whilst at the moment it is Germany 
that should be tackled, the case of the United States demands 
serious consideration, less because of her people as a whole than of 
individuals like Carnegie, Schwab, Morgan, and the crowd of dollar 
hunters who appear to aim at destroying our industry in detail. 
The iniquitous steel trust with its unprincipled methods is a menace 
to honest trading that is worked by a few hands, In the event ofa 
break in the United States boom, what are we to do with the flood 
of cheap steel that will be dumped on us? Are we to deal by our 
own iron men as they have dealt by our ugriculturists, for it is only 
now that the iron gander has begun to have sympathy with the 
agricultural goose? The tariff is on the face of it a huge question. 
Woald it, after all, be so very huge if we plucked up courage and 
took up our disused arms and smote our enemies even as they have 
smitten us? It behoves all of us to ponderon it and think it out, 
so that when the time comes, we vote aright. But if it is to bea 
question on which the present Government is to ride to a further 
lease of power, then Heaven forbid! 

We have an Empire three times the size of the United States. 
We have a white population as great, a coloured population twenty- 
fold greater. We produce twice the gold, have, in Africa and Egypt, 
better cotton lands, in Canada and Australia a larger wheat area, 
we grow better oranges, bananas and other fruits, and we ought to 
be able to raise all the meat we want. Probably the Empire 
contains more coal and iron. It grows more timber. We have 
as wide a range of climate. Our fisheries are more consider- 
able. Ава self-contained Empire we should show better results all 
round. Are we prepared to enjoy free trade over 12 million square 
miles, and with 400 million people, and to set up tariffs against the 
outer world ? This is what the United States have done, but they 
have embraced less than 3 million square miles and only about 70 
millions of а population at home and one-sided Free Trade with 
40 millions in the British Isles. 

Can the much greater resources of the more widely spread 
British Empire be brought into use so that we can live meantime ? 
Food cannot much longer come to us from the United States. 
They will want it themselves. 


Can we face the possibility of a shortage of food for a few years 


while our Colonies plough aud sow and reap? A positive assurance 
of a tariff on food to be levied in, say, 1905, would find our Colonies 
perhaps in a position to fill the shortage. But could we bay? 

rade is more or less barter. Gold does not pass. Will the 
Colonies take the £600,000,000 of goods which we now pay to 
foreiga countries for the products we get from them—largely foods 
and luxuries ? . 

How do we pay the United States for the £108,000,000 of stuff 
we buy from them? We send them only goods for £18,390,000, 
yet we don't pay the remainder in gold. The figures appear to 
show that thé United States are useless to us as customers. Such 
questions cannot be answered in an off-hand manner, but the figures 
tend to make one careless of America’s goodwill in the matter. Is 
such a feeling really justified ? Resentment is natural. Still we 
continue to prosper. Many Americans find the “old and effete” 
country preferable to home. They deny this impeachment, of 
course, but still they remain here. The tariff question must be 
looked at asa whole and judged by its results. But it is clear that, 
as men, we cannot allow Germany's present insolence to endure. 
That, at least, must be met by retaliation. 

Oar Colonies would grant us preferences without a return prefer- 
ence. They must recognise the peculiar position in which we are 
placed. They cannot be so dull and stupid that they do not realise 
that we pay for their defence, and we must have food to fight on. 
But Germany's action against Canada isa thing outside, and must be 
stopped or replied to iu the only way that a bully like Germany can 
understand. 

Apart from the mere commercial view of tarifIs, there is a further 
question. In event of war, how soon could we grow all the food we 
want? We may be sure that the calculating enemy would declare 
war when it was too late to sow spring wheat. "This would leave us 
with a shortage until the following year, at least. Во long as we 
grow во little food at home, there is a danger that no army can keep 
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away. Hence the supreme folly of spending on an army the money 
that should be spent on the navy. Germany recognises our peculisr 
position, and is pressing on her navy to take advantage ofit. It 
might be worth while to tax food and bring in.an English land Bill, 
so as to meet the danger by making it pay the farmer to grow more 
food, and enabling others of us, who would like to do 80, to get back 
to the land again. One cannot keep up the stamiua of a great 
nation on town-bred weaklings. If the nation is to survive, 
it must be maintained in health. Only country-bred people 
are of any use in this respect. Tariffs and the tariff question are 
bound up with the national security in so many ways that a recon- 
sideration may fairly be demanded. | 

On purely commercial lines it would pay us to abolish navy and 
army slike. It appears to us that the tariff question comes very much 
iato the same category as the defences. These involve а disagree- 
able expense which we dare not avoid. It is usual to argue that 
free trade has ruined the farmer. This is the landlords’ view; but 
if our farmers would wake up, like the Irish farmers, and secure 
fair rents, they could readily compete with the Far West. This 
brings up the subject of railway extortions, of automobiles and 
endless other points, all of which shows how difficult is the whole 
question, and how cautious we should be in taking any steps that 
will involve us in new fiscal intricacies. But there can be no harm 
in forging special weapons to meet a particular attack, and we 
should be free to retaliate promptly when it appears proper to do 
80. Tbe Empire, to use the pbrase of Tommy Atkins, is fed up 
with German impudence. 


e — p a ÜÓ— —_— 
STEAM PIPE COVERINGS.-II. 


A Few particulars may be useful of the weight and dimensions of 
the coverings. Those on the 2-in. pipes varied in thickness before 
applying from { to 1} in., averaging 21 in., and weighed from 3°17 
to 7:25 Ibs. per length of 36 in., or, say, fully 4 lbs. per sq. ft. of 
external area. Р 

On the 10-in. pipes the thickness averaged 14 in., the circumference 
about 43 in., and the weight per yard length of pipe nearly 21 lbs., 
or about 6 Ibs. per aq. ft., the five samples not being exactly the 
same as those on the 2-in. pipes, The weight is thus about 4j 10е. 
per 1 іп. thick x 1 өд ft. The amount of stuff to cover a pipe is, 
of course, not proportionate to the inside pipe diameter, the thick- 
ness of the covering being so much less in proportion to the pipe 
diameter in the case of large than of small pipes. | 

The average cost of the materials per ft. run of 2-in. pipes is 
barely 74d., and it costs 2d. per ft. run to apply. | 
The cost for 10-in. pipes was 29d. and 24d. respectively per ft. 


un. 

With covered 2-in. pipes, the condensation per hour at 80 lbe. 
pressure averaged nearly 14 lbs. per sq. ft. of pipe area, and nearly 
19 lbs. for 2-in. pipes at 150 lbs. pressure; with superior cover- 
ings the heat lost per hour per degree difference of temperature 
was 0:760 B. Th. U. per sq. ft. for the low pressure, and 0 539 B. Th. U. 
for high pressure pipes and coverings, the temperature differenoe 
being that between the steam and the outer air. Bare 2-in. pipes 
lost 3:081 and 3:336 units respectively at the two pressures. 

The high pressure coverings exposed to low pressure steam lost 
an average of only 0'491 unit instead of 0°76, showing the com- 
mercial superiority of the more costly coverings for low pressure 
work also. Many other figures are given, which are interesting in 
the way they show the relative value of different coverings. One 
table works out their cost om a basis of first cost, and five years’ 
interest plus the cost of the coal represented by the heat units lost. 
The superior qualities come out at the least total cost, the hair-felt 
asbestos sponge varieties being the best. | 

In this record of tests there was no account taken of the plastic 
varieties of covering, a fact regretted by one speaker in the dis- 
cussion, who pointed out that from 20 to 35 per cent. of the whole 


. area to be covered must be dealt with by means of plastic cover- 


inge, and, therefore, these nad а distinct commercial importance. 

Another speaker pointed out that he also bad made tests at 
different pressures, and had arrived at almost the same compara- 
tive reaults, whence may be inferred that the tests fairly represent 
facts, and that the loss of heat with the best types of cover may be 
calculated at half a thermal unit per ft. area per hour per degree 
of temperature ditference, while for second-rate coverings the lose 
runs up to three-fourths of a unit, or, perhaps, to 1 unit at high 
pressure. Ав already stated, bare pipes cost from 5s. to 6s. per ft. 
There is undoubtedly much heat lost for lack of efficient 
covering. The front end plates of Lancashire boilers are often 
left bare for appearance sake, because the coverings аге so badly 
put on, and become untidy. Lancashire boiler ends should be 
covered by material cased in Russiau iron and clipped to the apgle 
iron ring, 80 as to be easily removable. 

It should be possible to cover the whole end of a Lancashire 
boiler with four or five such cased pads hooked neatly together. 
Valve bodies also need covering. While a boiler end may be cost- 
ing £6 or £8 a year, a valve will be wasting heat at the rate of 
203. to 403., aud the bare cover of the manhole mouthpiece is costing 
nearly a sovereign per annum. 

Some eugineers enclose the whole upper part of a boiler below a 
floor, which is itself well protected. This system provides for bare 
mounting blocks, во long as the imprisoned air really is imprisoned 
and unable to get away. Probably the best method of covering a 
manhole mouthpiece is to use a sheet steel cover lined with 
the non-conducting composition, fitting down close on the 
boiler crown cover and easily removable. The acocssity for 
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covering flanges need hardly be referred to. In a 6-in. pipe a bare 
flange offers about 2 sq. ft. of exposbd surface, and costa from 10s. 
to 19& per year more than if covered. The flange may not 
be in contact with steam, but it becomes nearly as hot, and 
metal transmits beat fast, so that the flanges are kept hot by con- 
duction from the body of the pipe. 

From the nnmerous tests that have now been made upon steam- 

ipe coverings, and the uniformity with which they bave shown 
that it is to imprisoned air thet they all owe their value, it maf be 
laid down that all such coverings should consist of a structüfe of 
small air cells in wbich a portion of air is imprisoned. Hair 
and sponge are such cellular-forming materiale, but appear to 
require compounding with non-combustible asbestos, both for ease 
of application, as well as for durability and neatness. 


CONCILIATION IN TRADE DISPUTES. 


Іт is frequently asserted that England is far behind other 
countries in the matter of domestic legislation ; that 
Parliament shows no alacrity to advance with the times; 
and that, being thus handicapped, the country which used 
to take the lead is now being left in the rear of commercial 
enterprise. For our part, we often have occasion to rejoice 
at the refusal of ministers to adopt any measure which is 
based upon some new principle until they have had an 
opportunity of studying the effect of similar legislation in 
other countries. Just as we, in England, have profited 
enormously by the experiments of other nations in electrical 
traction and other commercial applications of electricity, во 
we hope to reap similar advantages from the failure or 
success of other experiments abroad. 

In this connection it is instructive to refer to the progress 
of that advanced form of legislation where a deliberate 
attempt is made to exercise State control over the labour 
market. Fortunately, as we think, the mother of Parliaments 
has, up the present, resisted all temptations to encroach upon 
this dangerous ground; but it seems that the legislative 
assembly in one of the Colonies has not shown the same 
reluctance. Impelled, as we suppose, to this course by the 
voice of popular clamour, the New Zealand Parliament in 
the year 1900 passed an Act which had for its object the 
compulsory reference of every dispute between capital and 
labour to а national Court of Arbitration. A study of some 
of the more prominent features of this measure and the 
history of its working in actual practice cannot fail to be of the 
greatest interest and assistance to those who, in this country, 
are still working on the old lines, but are desirous of. intro- 
ducing some greater measure of State interference in Jabour 
disputes. 

The New Zealand Act of 1900, as amended by the Act of 
1901, provides that any party to an industrial dispute may 
refer the same for settlement to a Board of Conciliation. 
Boards of Conciliation have been established for different 
districts throughout the country. Other parties may appeal 
and be heard upon the reference. In every case where an 
industrial dispute is referred to a Board for.settlement, the 
following provisions apply: (1) The Board, “in such 


manner as it thinks fit," shall carefully and expeditiously - 


inquire into the dispute and all matters affecting the merits 
and the right settlement thereof. (2) For the purposes of 
guch inquiry they may summon witnesses, &c., and receive 
evidence. At the conclusion of the hearing they may make 
such recommendation with regard to the settlement of the 
dispute as they think proper. In саве the settlement 
suggested by the Board does not commend itself to 
the parties, an appeal lies to the Court of Arbitra- 
tion, which consists of three members, one of whom 
is appointed on the recommendation of the industrial 
unions of employers, one on the recommendation of the 
industrial unions of workers, while the third member, 
who also acts as president, is Judge of the Supreme Court. 
The parties to the proceedings before this Court are to be 
the same as the parties to the proceedings before the Board 
of Conciliation. The Court has “full and exclusive juris- 
diction to determine all matters before it in such manner in 
all respects as in equity and good conscience it thinks fit.“ 
It may accept, admit and call for such evidence as in equity 
and good conscience it thinks fit, whether strictly legal evidence 
or not. The decision of a majority of the members present at the 
sitting of the Court, or, if the members present are equally 
divided injopinion, then the decision of the President is to 


be the decision of the Court. Any award may extend to 
and bind as subsequent party thereto every industrial union, 
industrial association or employer who, not being an 
original party thereto, is at any time whilst the award is 
in force connected with or engaged in the industry to which 
the award applies within the industrial district to which the 
award relates. The Court in its award, or by an order made 
upon the application of any of the parties at any time whilst 
the award is in force, may fix and determine what shall 
constitute a breach of the award, and what eum not exceeding 
£500 shall be the maximum penalty payable by any party 
in respect of any such breach. Byan Act which was passed 
in 1901 the powers of the Court under this section were so 
extended as to enable them, on the application of any 
employer, industrial union, or industrial association in any 
industrial district where the award has effect, to any person, 
employer, industrial union, or industrial association within 
euch industrial district, to prescribe a minimum rate 
of wages or other remuneration, with special provision for a 
lower rate being fixed in the case of any worker who is 
unable to earn the prescribed minimum. If any party on 
whom the award is binding commits any breach thereof by 
act or default, then a party to the award, or the Registrar, 
may apply to the Court for the enforcement thereof. On the 
hearing of such an application the Court may either dismiss 
the same, or impose such penalty for the breach of 
the award as it thinks just in either case, with or without 
costs. All property belonging to the judgment debtor (i. e., 
the person who declines to obey the award) is available in 
or towards satisfaction of the judgment debt; and if the 
judgment debtor is an industrial union or an industrial 
association, and its property is insufficient to fully satisfy the 
judgment debt, its members are to be held liable for the 
deficiency. : 

. The first reflection forced upon the mind after a perusal 
of this measure ie, How is it to be enforced ? The Court may 
order a workman to accept a particular wage, and it may 
direct an employer to pay an irreducible minimum to each 
particular class of artisan. But how is it possible to compel 
опе man to work or another to employ him? If placed with 
his back to the wall the employer can always reduce the 
number of his employés, or he can cease to manufacture. 
The workman, again, can also adopt a purely negative 
attitude ; and the result in either case must be disastrous to 
the community. Several instances were given by a corre- 
spondent to the Times (May 5th), which show that the evil 
resulta of this kind of legislation cannot be overstated. Thus 
he writes :— 

In one industry a firm found that since the award was made, they 
had had to dispense with six hands who were unable to earn the 
minimum wage of the £2 8s. per week. Before the award the men 
received 35s. to 36s. a week, which the employers considered 
sufficient for the class of work performed. The employers were 
willing to retain four or five of these hands provided they obtained 
a permit to work for a lower wage than that prescribed by the 
Court. The secretary of the union was applied to, but he refused to 
grant permits to enable the men to work at the wages named. 

In another industry it was found that the wages of boys as fixed 
by an award resulted iu loss to the employer. The minimum wage 
fora lad up to 16 years of age, was fixed at 10s. per week, with an 
increase of 5s. per week for each year above that age. The trade 
being a skilled one the employers considered that 10s. a week was 
too much to pay a beginner, who during his first year was really 
not worth more than 5s. or 66. a week. One firm in this industry 
had in their employ a very small lad, who had been with them nine 
months, and was getting 68. а week. When this award was made, 
owing to hisage his wage had to be increased toa £1 & week. The 


firm could not continue to pay him the increase, and after a few 
weeks he was discharged. 


It is difficult to see how the New Zealand legislature, 
having placed this measure upon their statute book, can so 
amend the law as to be in a position to deal with a dead- 
lock of this kind. As a result of their intervention, men 
have been thrown out of employment. Even more serious 
is the stagnation which threatens to affect, even if it does 
not altogether extinguish, certain industries. 

The cabinet-makers’ lock-out at Auckland was occa- 
sioned by а determination on the part of employers not 
to give effect to an award which had been made against 
them. It appears that the Court of Arbitration made an 
order fixing the wages at a certain rate, As this rate was 
utterly above what they could afford to pay, the employers 
stood together, and refused to employ more than a certain 
number of men. It seems that an attempt is now being 
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made to compel the employers to recogniee the award, but 
in spite of the wide powers conferred by the Act, it is incon- 
ceivable that any order could be drawn up so as to compel 
an employer to keep any particular man in his employ. 

The failure of the New Zealand Conciliation Act, as 
evidenced by the facts above set out, awakens no surprise in 
our minds. There is nothing more futile than interference 
by grandmotherly legislation with the empirical laws of 
supply and demand. The statistics to which we have alluded 


seem to leave out of account the needs of the public in whose ' 


interest both employers and employed are constantly striving. 
To lay down any hard and fast rule to the effect that the 
wages to be given to а particular workman when engaged 
at a specified employment shall not be less than a cer- 
tain amount is easy enough;. but does the tribunal who 
fixes the amonnt. make proper allowance for any rise 
which may take place in the price of raw materials; for 
increasing or diminishing population ; for the prospects of 
the market where the article in question is bought or sold ? 
What are the broad results of this legislation, which, upon 
the whole, seems to have been interpreted favourably to the 
workmen and adversely to the employers. Wages have gone 
up all round, and as a natural result the cost of living has 
also increased. Employers have been driven, in spite of 
threats on the part of those who seek to enforce the spirit as 
well ав the letter of the awards of arbitrators, to diminish 
the number of hands employed. More serious still, the cost 
of production is increased to such an extent that capitalists 
find it more economical to import large quantities of ready- 
made articles from other countries, and this in spite of the 
fact that heavy import duties have to be paid to the coffers 
of the State, These and many other disastrous consequences 
are only to be expected when the State endeavours to 
intervene to modify the relations of capital and labour. It 
is also a significant fact that the awards of the Court 
of Arbitration have hitherto been for the most part 
in favour of the men ; and the encouragement thus given to 
labour to seek the intervention of the State may result in 
renewed calls upon the good offices of the Court of 
Arbitration. We trust that, profiting by the experience of- 
one of our colonies, the British Government may refrain 
from any attempt to introduce legislation of this kind. 


THE INSULATION AND MECHANICAL 
PROTECTION OF ELECTRIC WIRING. 


Bv A. H. M. 


ALTHOUGH an immense amount of matter has been written 
in relation to the above question, the problem is of such 
extreme importance, and the present condition of affairs so 
undecided—in fact, it may be said, so unsatisfactory —as far 
as the adoption of a standard system is concerned, that the 
. writer thinks a few remarks, which are the result of 
practical experience of various systems, may not prove 
unwelcome. 

The chief difficulty appears to be in combining the strong 
points existing in each different system into one, and as, 
во far, this bas apparently not been satisfactorily accom- 
plished, the writer proposes to enumerate some of the features 
of those most in vogue, which may, perhaps, prove of assist- 
ance in determining which is the most suitable arrangement 
for given requirements. 

Wood Casiny.—For indoor work there are places where 
wood casing may be used with most satisfactory resulta. For 
instance, it is very suitable for running under wood flooring, 
and it ів an excellent plan to lay a channel shaped length of 
18 G galvanised iron along each run, it merely being 
necessary to drop the channel piece over the casing after the 
capping is screwed on ; it will then retain its position without 
any fixing. The advantages of this arrangement are—(1) 
Moisture, which might otherwise percolate through the gaps 
in the floor above, and reach the wiring, is diverted, and 
rendered barmless; (2) the system is to a large extent ren- 
dered rat-proof; (3) the wiring is protected against nails 
driven through the floor, it being practically impossible to 
pierce a piece of 18 G iron with a nail, the iron being 


at the time fixed upon & support of such a yielding nature 
as wood casing. 

If the grooves and dividing fillet of the casing are 
thoroughly brushed with a hard-drying and insulating 
varnish, wire of a comparatively cheap and lightly insulated 
character may be used with perfect safety. The extra cost 


involved by the adoption of this device is very moderate, 


as wood casing of the cheapest class answers every require- 
ment, and provided that the casing is treated with varnish 
as suggested above, low-priced wire, certainly not over 
300-megohm grade, will prove perfectly satisfactory. 

In ordinary honse wiring a considerable portion of the 
work has (о бе carried under the various floors, and the 
scope for the adoption of the above system is therefore very 
considerable. | 

With certain modifications a similar arrangement may be 
adopted with snccess for out-of-door work; for instance, 
suppose it is necessary to run wiring in a horizontal 
direction along the outside of a factory or similar 
building. Under such circumstances the casing should first 
receive two coats of good waterproof paint inside and out. 
It should then be supported and fixed 2 in. from the wall, 
with the grooves upwards, and resting upon projecting 
pieces of creosoted hard wood driven into suitable cavities 
in the masonry. The wiring, or cable, which should be of 
600-megohm grade, must then be laid in position, the cover 
screwed closely on, and the channel sheet-iron of 20 G 
dropped over. In this instance the sides of the channel 
must be deep enough to hang down 3 in. lower than the 
bottom of the casing, and it is a point of the highest 
importance that the junctions of the various lengths of 
channeling shall overlap each other about J in., and be 
carefully soldered. It may be added that a screw here and 
there will be required to prevent the channeling from being 
disturbed during high winds, and that plain, cheap insu- 
lators may be interposed between the casing and the pro- 
jecting supporta with advantage. | 

Work carried out in the above manner may be relied upon 
not to give the slightest trouble for a great number of years. 

Plain Iron Gas Barrel.—The advantages here are:— 
(1) Great mechanical strength; (2) moderate cost; (3) 
small space occupied. There are, however, several serious 
drawbacks, the chief being the constant trouble caused by 
moisture condensing upon the inside of the pipes and forming 
a mixture of iron rust and water, which quickly breaks down 
the insulation of the wiring. Then, again, there are 
frequeptly rough and sharp projections in the interior, 
which prove disastrous to the wire coverings during 
drawing in. 

By the adoption, however, of certain precautions the 
efficiency of tbis system may be immensely increased. The 
procedure recommended is as follows :— 

A suitable tool must be passed completely through each 
length of pipe in order to ensure that all projections are 
levelled. This should preferably consist of a circular plug 
of hard steel, slightly smaller than the bore of the pipe, and 
file-cut оп the circumferential surface, which will rub down 
any projections in the interior. This should be attached to 
a rod of iron long enough to allow of the tool being passed 
backwards and forwards through the pipe several times. 

If the length of piping is held in a vice during this 
operation, it may be easily done in a thorough manner with 
merely a trifling outlay of time to each length. 

Then follows a treatment with paraffin-wax, which is 
some little trouble, but which amply repays the time ex- 
pended by the ease with which the wires may be drawn in, 
and by the preservation of the wiring on account of the 
prevention of condensed moisture in the pipes. Suppose we 
are about to deal with a 12-ft. length of barrel. This must 
be supported ia a slightly inclined position, with one end 
about 2 ft. lower than the other, the lower end being stopped 
by means of a cork or plug. Immediately below is fixed 
another length of piping, perforated at intervals and 
arranged to form а bunsen gas burner, the jets playing upon 
the pipe under treatment at intervals of 2 ft. | 

In a few minutes the pipe will be thoroughly heated along ita 
entire length. As soon as the requisite temperature is attained 
(which is easily decided upon with a little practice) the pipe is 
filled with molten paraffin-wax by means of a heated vessel 
having a thin spout (which must be kept very hot). Afters 
minute has elapsed, the plug is removed from the lower end, 
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and tbe surplus wax allowed to run off into the heated 
vessel for further use. The pipe is now removed, and when 
cold will be found to have received a closely adhering coat 
of wax, which nothing short of scraping with a hard tool 
will remove’ = ^ ^'^ | 

This treatment will be found to effectually do away with 
the bugbear of iron pipe work, namely, breaking down cf 
insulation by condensed rusty moisture. 

The pipe itself is, of course, also protected from damage 
by interior rusting. E 

Iron gas piping is largely used for stems in all kinds of 
outside electric light fittings—shop window lighting, for 
instance—and the writer has found that when the interior js 
waxed in the manner described, that instead of proving the 
weakest and most troublesome point in the system, that no 
breakdown whatever has occurred after many years 
service. | 

Lead-Sheathed Conductors.—This system has the advan- 
tages of neatness and easy manipulation, but some mechanical 
protection beyond the lead is reqnired in the majority of 
situations. If the wires are buried in the wall-plaster, pro- 
tection from nails subsequently driven in, becomes necessary. 
This may be effected by fixing the wires, about 1 in. 
apart, by means of clips, and over them a strip of wood 
riu } in. thick (the cover supplied with wood casing will 
o well). | | | 

On the top of the thin wood strip must be tacked a strip 
of 16G galvanised sheet-iron, wide enough to cover the 


wires and overhang abont } in. on each side, whilst the 


junctions of each length must slightly overlap. _ 

For out-of-door and exposed situations where the con- 
ductors are liable to meet with mechanical injury, the writer 
has known excellent results to be obtained by the ure of lead- 
sheathed cables run in creosoted hard wood casing, as a 
mechanical protection. 

For interior surface wiring where the conductors are out 
of the way of mechanical injury, the ** twin" lead-sheathed 


system is very suitable, and is extremely neat in appearance, 


and easy to fix, besides possessing the advantage of being 
easily adapted to bende, cornices, &c. 

There appears to be an impression amongst come contractors 
that, lead-sheathed cables are an expensive luxury, but an 
inspection of the leading price lists will show that the 
increase in cost over ordinary insulated wires is only about 
15 per cent. on the average—not such a very large item, con- 
sidering the adaptability and special advantages attached to 
this class ef conductor. | 

An instance occurs to the writer where lead-covered con- 
ductors simply cleated to a wall with no further protection, 
have been in use for 10 years, exposed to all weathers, but 
out of the way of mechanical injury, and are still in scurd 
condition. 

Enamelled Steel Tube Systems.—These may be divided 
into two great classes, the cheaper class consisting of close 
joint tubing, with sliding soeket joints, and the more ex- 
pensive class in which the tubing is brazed at the joint, and 
screw coupling is employed. | 

As far ав ease and quicknees in running the wiring is 
concerned, the writer considers the cheaper of tbe two 
systems to be the best, as tbe various lengths of tubing may 
be slipped into position, without any of the objectionable 
twisting round with the wires inside, which is £o frequently 
resorted to where screwed joints are employed. 

The objections to the sliding rocket joint are that they are 
not moisture proof, and that the fit is so poor, that the 
metallic continuity of the system is not assured, ard ав а 
consequence the efficient earthing of the whole of the tubing 
—a point of the highest importance— is difficult to attain. 

In order to overcome both of these troubles, the writer bas 
seen the following procedure resorted to with considerable 
success. | | 

The end of the tube which enters the socket, and aleo 
the interior surface of the socket itself, are ecraped or rasped 
fairly brigbt, a strip of very thin sheet lead is then formed 
into a sleeve or liner and placed inside the socket. The 
tube is then forced home into the lead-lined socket and the 
joint painted. The result is a moisture proof and elec- 
trically-continuous joint. 

Provided tbat the complete system of tubing can be 
installed, and the wiring afterwards drawn in, the screwed 
joint work is, no doubt, the best, but even here it is necessary 


to see that both the screwed ends and the sockets are fairly 
clean and bright before putting together, as otherwise in 
case of a leakage of current, considerable difference of 
potential may exist at different pointe in the system, and 
injary to individuals may result. 

Тһе writer thinks а very satisfactory arrangement would 
be te enclose a thin bitumen tube within a cheap class of 
enamelled iron close-joint tube. The bitumen tube woald 
be perfectly damp-proof, prevent condensation, and give 


a very high insulation, thus allowing of & cheaply insulated 


condactor being used, whilst the outer tube would be nail 
and rat proof, and would, in short, provide all the 
mechanical protection required in the vast majority of 
positions, | AE 

Bitumen tubing has, of course, been obtainable for many 
years past, but it is altogether too weak mechanically to use 
without some further protection. ` | 

The whole subject of a cheap and durable system for the 
protection of insulated wires is of immense importance to the 
electrical industry, and the writer trusts that a few suggestions 
of value may be found amongst the foregoing. T 


THE ABOLITION OF THUNDERSTORMS. i 


„% Tus interviewer who pute hie valuable services at the disposal 
of some of our respected lay contemporaries has apparently made a 
misteke in addressing his envelopes, and we publish the following 
article with all reserve :— 

Having heard wonderful reports about the change which 
is expeoted shortly to come over the English climate owing 
to the spread of electric traction, I recently called upon 
Prof. Von Humboug to learn the truth of the matter. 
Entering his splendidly-equipped laboratory, I found the 
learned gentleman seated in a revolving booster and combing 
his hair with a copper brush. He was wearing a neat pair 
of spectacles having gutta-percha lenses and an ion frame ; 
and was warming his feet at a large lump of radium lying in 
the fireplace, the heat rays of which were visibly dancing in 
the ether. Plunging at once into the middle of the subject, 
I asked him, | | 

* What is this I hear, Professor, about the abolition of 
thunderstorms? Is it true that we shall never have any 
more? 

“Certainly it is true, he replied, “they would be un- 
known to the present generation of Englisbmen if it were 
not for the dilatory tactics of the House of Commons, and 
for the vested interests of the Incorporated Society of Light- 


ning Conductors,” g 


Lost in amazı ment, I could only gasp my request for 


' further information. 


* It is like this,” the Professor continued, toying elegant! 
with a thunderbolt which at that moment crashed through 
the ceiling, electricity is a fuid, or more correctly speaking, 
aliquid, which, in the olden days, was made by distilling ^ 
amber——" | 

„Is that why the Romans called amber electrum? " I 
interrupted. | 
4 Of courte," be eaid, every Board Schcol teacher knows 
that. The process, however, did not work smoothly because 
of the flies in that mineral, which constantly caused the 
retorts to lift; and, besides, most of the material won was 
wanted by Dre. Salmon & Gluckstein for their researches 
upon the laws which govern the motion of smoke in pipes. 
The next advance was made by Benjamin Washingtor, who 
never told the truth. He succeeded in collecting several 
large microcosms of electricity from the atmosphere by hold- 
ing up an enormous condenser attached to an india-rubber 
tube; but his experiment failed of complete success through 
his ignorance of that curious property of electricity which I 
will explain immediately. Numerous people, however, 
thought Volta wiorg in his idea of set king electricity from 
the clouds ; believing that it really existed in water. They, 
therefore, erected huge weirs in rivers, sometimes called 
turbines, which extracted the precious metal as the water 
flowed through. Occasionally, I understand, an inferior 
quality of electricity has been made in this manner, but it 
is generally so contaminated with foreign matter as to need 


purification in a static or revolving transformer—apparatus 
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you will kuow better by their common names of filter-press 
and centrifugal machine—before it is fit for making up into 
lamp oil or abdominal belts. Natural water, you know, is 
nearly always hard, and so it has been difficult to get what 
little electricity that liquid contains out of it. Other 
investigators attempted to manufacture electricity from coal ; 
and this method proved moderately satisfactory until Sir 


William Richmond managed to pass Ohm's law for the . 


suppression of smoke through the British Legislature. 

** While this work was going on, Prof. Dewar liquefied the 
air, and the company which now supplies Londoners with 
liquid oxygen as a summer drink was promoted. You 
remember the outcry last winter about their twopenny tube 
leading from the works to the city, becoming choked with 
bacilli; but, perhaps, you are not aware that when the 
deposit was examined in the stethoscope it was found to 
consist of solid matter condensed from the air, including 
small quantities of cæsium, euphonium, plasmium and other 
by-products of combustion, together with large masses of 
electron.” 

“I thought,” said I, “ап electron was the same thing as 
an iron? 

* Oh, no!" he returned, * nobody knows what iron is, 
although some persons allege that it can be ionised—I have 
never seen any in the pure state. An electron is believed by 
Von Wimshurst (whose name I mentioned before) to be a 
piece broken off an atom, which is a particle incapable of 
further sub-division ; but my experiments demonstrate it to 
be composed of hypothesis.” 

* Well,as I was saying," the Professor continued, “ the 
electron from the tube was synthesised by order of the L. C. C., 
when Cardinal Pole observed that it flows along pipes like 
other liquids ; but it has the astonishing property of running 
on the outside. Coal gas and water usually run inside а tube, 
but electricity runs outside ; во conductors are now made 
hollow with their walls inside the bore. Had 
` Faraday, as I hinted just now, been aware of this, and had 
he turned his rubber tube inside out, there is no doubt he 
would have succeeded in collecting sufficient electricity from 
his kite to break the Standard Oi] Co. As the representative 
of a daily paper, you have, of course, a thorough knowledge 
of all branches of science," (I blushed acquiescence) “ and 
you will see what I am coming to. Since the only source of 
electricity is the air, when more of that liquid is used for 
lighting, warming and driving vehicles, there will be less 
left for the manufacture of aerial pyrotechnic displays ; and 
by the time the steam engine is swept off the face of the 
earth, the weekly flashes of lightning will cease to exist. I 
need not remind you of the doctrine of the conversation of 
energy. Sir William Crookes has shown that there is a 
limit to the prcduction of oxygen, and the same thing applies 
to electricity. The quantity present in air is very small; I 


make it 0:00000534189 per cent. by volume at atmospheric 


pressure and at the absolute zero of the electric furnace." 

* Wonderful indeed ! " I ejaculated. 
questions? 

“ Certainly." 

* Do you wear gutta-percha glasses to prevent you seeing 
both sides of a question? And how did you make this 
discovery? 

* No," Professor Von Humboug modestly replied, only 
lawyers are guilty of looking at two sides of a question. 
The scientific expert only sees one, and not always the whole 
ofthat. I wear electrolytic spectacles to prevent my making 
too many discoveries out of the silly season when the papers 
are to busy to record them; you notice the glasses have 
been given an hyperbolical figure. The germ of my die- 
covery (like во many other micro-organisms) came to me while 
dozing in one of Mr. Passmore Carnegie's free libraries over 
а rare and comparatively unbeard of book called the * Ency- 
clopedia Temporensis' Allow me to band you a compe- 
tition.” 


Birkenhead.—The Electricity Committee of the T.C. 

recommended that from July 1st ordinary consumers of elec- 

tricity for lighting purposes shall have the option of a fixed rate 
of 5d. per unit, instead of the maximum demand scale. 


" May I ask two . 


THE PREVENTION OF ELECTRICALLY- 
DEPOSITED DUST. — 


By DONALD SMEATON MUNRO, A.LE.E. 


IT is a fact which has been noticed with annoyance by most 
persons who have had to do with lighting installations, that 
when current is supplied * continuous," and when one wire 
is earthed, and where the voltage is above 200, then dust 
gathers in quantity in the vicinity of al] flexible conductors. 
The phenomenon is marked also at one of the poles of the 
main switch, and on the distribution boards. 

The lamps, too, on such circuite, have their comparatively 
short period of efficient life shortened by the accumulation 
of a film of sticky dust on the outside surface of the bulbe. 

Taking an ordinary city installation fed by three cables, 

of which the centre one is earthed, it will be observed that 
the marble or slate slabs on which the positive and 
negative poles respectively of the main switch are mounted 
are uniformly dusty, while the slabs on which the earth- 
connected brasswork is mounted remain clean. If a circuit 
be traced, the dust marks are not often objectionable 
until tbe flexible conductors are reached, but most 
private houses and offices have a considerable number of 
yards of “ flexible" in use. When it is led across a wall or 
ceiling in such an installation, the surface soon becomes 
strongly marked with a broad black line, which is unsightly 
and permanent. The silk braiding also gathers an amount 
of dust which, in ordinary circumstances, would be out of 811 
proportion to its collecting area. 
It seems evident, then, that a number of the small particles 
of suspended matter, in а normal room, are floating in the air 
approximately at earth potential. They are drawn towards 
the outer wire, be it positive or negative, and thote 
particles which are not too firmly caught and held in the 
small hairs of the braiding, are in time charged and projected 
with force against, as well as attracted by, the wall, or what- 
ever happens to be near. 

With the object of comparing differently surrounded con- 
ductors, I prepared a board with a surface of smooth white 
paper; vertically across this were fixed a number ef con- 
ductors all of the same resistance. The wires were separated 
from each other by a 2-in. space, and the distance from the 
surface of the paper to the nearer side was, in all cases, 5 in. 

Half of the number were connected to the positive side of 
a distributing board, and the remaining wires were connected 
to the earthed side. The sectional area of each was 0019 


sq. in. They were connected in parallel and fed a number 


of glow lamps. During the period of operation the current 
in each wire was 25 ampere. The difference of potential 
was 250 volts. 

The period of trial extended over one month, and the 
circuit was closed for 120 hours, being four hours nightly. 
The switch was placed on the lamp side of tbe test wires, so 
that they might always remain charged while the lamps 
were off. The wires under observation included bare copper ; 
vulcanised-rubber silk-covered flexible; Glover's class 55 
V. I. R. taped and braided; and a V. I. R. copper conductor 
covered concentrically with lead. 

After eight days the positive bare conductor, and the 
external positive concentric, were distinctly covered with 
dust, and the paper behind them held a streak of dust com- 
posed of particles which bad attached themselves, all with 
their greater axes at right angles to the plane of the paper. 
The silk-covered flexible next showed signs, and in about 14 
days was thickly covered, and had strongly marked the 
paper. At tbe end of the test the Glover wire, and the 
paper behind, showed slight signs. | 

In the case of the wires connected to the earth side, 
similar specimens were used, but there was not the slightest 
evidence to hint at their being dust collectors. 

These results are just what might have been expected. The 
experiment was rudely practical, but offers suggestions which 
could be utilised with advantage in similar installations. 

In ordinary circuit wiring, the comparatively thick 
dielectric on the taped and cased conductors minimises the 
collecting property, and the nuisance is kept within bounds. 
I do not see how it is possible to prevent the dust collecting 


JJ my 86 
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in quantity on high-voltage lamps, unless the bulbs are 


washed fairly often. 


But standard twisted flexible wire is the most troublesome, ` 


and, as the test proved, the trouble would vanish if the 
flexible were made concentric, and with the earth-connected 
wire outside. The outside conductor would, of course, have 
to be insulated to come within the rules of the majority of 
supply companies. 

If such wires were adopted it would do much to delay the 
ruin of many a valuable wall decoration, be it paint, paper, 


or tapestry. E | 


ELECTRICITY SUPPLY IN LONDON. 


м 


THE Local Government and Statistical Department of the 
Londou County Council has published an interesting 
analysis of the accounts of all the undertakings supplying 
electricity within the County of London. The information 
is brought down to the dates of the latest accounts issued 
by the undertakers, including both local authorities and 
companies, 

The suppliers are equally divided between municipal 
traders and private enterprise, viz., 15 of each class, and 
the statistics show that, &o far fiom any monopoly of supply 
on tbe part of companies being recognised, there are three 
of the Metropolitan Boroughs in which the local authority 
competes with a company, ten boroughs in which two 
companies supply, and two others, where three companies 
are in competition, whereas monopolies exist in the case of 
12 boroughs where the supply is in the hands of the 
municipal authorities. 

The memorandum points out that “ The policy of the 
Board of Trade has been not to allow companies to obtain 
provisional orders which would enable them to compete with 
local authorities previously authorised to supply electricity." 

It is clear, therefore, that the cry of * monopolist,” ав 
applied to the private companies, is absolutely unjustifiable, 
for although, ia some cases, tbe pioneer companies have not 
been subjected to competition, there is nothing to prevent 
it, 80 far as legislative enactments are concerned, and, as 
stated, the policy of the Board of Trade appears to have 
been to establish monopolies in the hands of local autho- 
tities, while allowing comp ‘tition among companies. 

In any case, во far us the London companies are in- 
terested, even if not interfered with, their monopoly is 
strictly limited to what in a new industry can only be 
deemed the pioneering period, because at the expiration of 
42 years from August 26th, 1889, the local authorities have 
the right to take over the undertakings upon the terms of 
Sec. 2 of the Electric Lighting Act of 1888. 

The limitation of the tenure by dating it from Angust 
26th, 1889, is directly opposed to the intention of Parlia- 
ment in extending the term from 21 years under the Act of 
1882 to 42 years under the Act of 1888, such period to be 
reckoned from the date of the passing of the Act confirmiog 
the provisional order. 

It is true that the clause provides also for such shorter 
period as is specified in the provisional order,” but in 
agreeing to redace the term some guid pro quo would be 
expected to be given. 

It was generally admitted that a less period than 42 years 
was inadequate to obtain a fair return upon the capital 
expenditure, and yet in the case of the last London order 
granted to a private company (Lewisham Electric Lighting 
Order, 1901),the 42 years is dated from August 26th, 1889, 
and the term really reduced to 80 years. 

The object of the clause was probably to enable the 
London County Council to purchase all tbe London 
undertakings at the same time,on the most unfavourable 
terms to the companies, but bad ав are the terms of Sec. 2. even 
after & full 42 years' tenure, they become infinitely worse if 
the period be shortened under the existing practice. 

*'The main object kept in view," says the statistical 
officer, “ in the preparation of this return, has been to present 
the various statistics and the analysis of accounts, in such a 
form that the undertakings of the various local authorities 
and companies might be readily compared.” 

We suggest that another, and very palpable object, was to 


bolster up the case in favour of municipal trading, by 
presenting a series of figures intended to show that under 
municipal management the business was better conducted 
in the general public interest than by the companies. 

The Joint Committee has been reappointed to continue 
the investigation into municipal trading, and the London 
County Council thus publishes its case so far as electricity 
supply undertakings are in question. 

One of the difficulties experienced in preparing such a 
return necessarily consists in what we have repeatedly 
pointed out, viz., the want of uniformity in the systems of 
keeping the accounts and in the audits. 

The forms of accounts prescribed by the Board of Trade 
differ in the respective cases of local authorities and private 


. companies, especially in the provision for depreciation, which 


is only demanded in the case of companies, although recog- 
nised by a few of the local authorities. 

In the case of Fulham, by the way, an item of £3,205 ig 
specified in the depreciation fund, which was really an 
amount received from contractors as penalties ‘for delay in 
completion of works. How this can deemed a depreciation 
fund is & mystery of municipal finance. | 

We would suggest that such an amount should have been 
taken off the cost of the works—less any sum for intereat 
paid on the loan during the period of delay—but the analyst 
does not find fault with the mode of dealing with it, 
although careful with reference to some of the company’s 
accounts, even to correcting the Board of Trade in the 
matter of income-tax, which they complain of as “ being 
charged to the revenue account under the heading of rates 
and taxes.” Just the place where we should have expected 
to find it ! 

The statement is made that ** In analysing the accounts 
of these companies the necessary adjustments have been 
made," and it will be well, therefore, to take these returns 
with a large grain of salt. 

A table is published showing the working of the London 
undertakings, and set out in the order of the lowest price 
obtained for private supply, and it is pointed out that prices 
are generally lower in the cwe of local authorities than in 
that of companies. | 

Before accepting these figures, & few general principles 
must be considered. 

The question is not merely one of price charged, but 
also whether the charge is commercially sound. 

Take the first name on the list, Stepney—facile princeps of 
cheap tuppliers—only obtaining in its second year of 
trading 2°73d. for private supply, and 1°62d. for public 
lighting. and compare this with Js/ingion, in its sixth 
year getting 5:16d. for private and 2:98d. for public lighting. 

How is this enormots difference accounted for? In the 
case of Islington the public lighting is 43 per cent. of the 
total supply, while at Stepney it is only 28 per cent. 

The return shows that where the public lighting is under- 
taken by private companies, the cost is lower than in the 
majority of cases. Thus the Westminster Co. supply at 1:98d., 
the Metropolitan Co. at 195d. | 

Defore any comp&rison can be based upon the prices 
charged, all the conditions of supply must be considered, 
Buch as the load factor and the price of coal. 

In an industrial centre with a good power load, electric 
tramways and cheap coal, lower pric:s are more remunera- 
tive Шап much higher charges in а purely residential dis- 
trict depending upon the lighting demand alone. Hence 
the fallacy of trying to make out a case for municipal 
trading by comparing the working of undertakings carried 
on under essentially different conditions. 


(To be continued.) 


Inverness Lighting.—At a special meeting of the T.C. 
on 26th inst., to consider the Electric Lighting Committee's recom- 
mendation for the appointment of an electrical engineer to advise 
the Council in reference to the proposed lighting scheme, a 
motion to take no further action in the matter was carried by 
8 votes to 7. It was stated that the provisional order which the 
Town Council procured at the initiation of the scheme will lapse 
at the end of the year. There is a likelihood of a private company 
stepping in then and taking the matter up. А number of the 
new premises in the northern capital have been lighted with 
electricity. 
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WIRELESS TELEGRAPHY IN THE UNITED 
STATES. 


Bv E. GUARINI. 


(Continued from page 763.) 


ANOTHER arrangement of Fessenden’s which we must not 
omit to mention, has for ita object the production of a more 


^ 


Werte teres 


powerful spark, more advantageous as regards radiation, with 
a given difference of potential. It consists in effecting 
the discharge in compressed air. This is done without 
making any essential change in the connections of the trans- 
mitter. All that is required is to connect the extremities of 
the secondary circuit of the induction coil to two pieces of 
metal insulated from one another and contained in a 
receiver in which the air has been compreseed by means of a 
pump. The advantage of such an arrangement may be 
described as follows :— 


Fra. 16. 


In wireless telegraphy we cannot, although it would be 
advantageous, increase to an unlimited extent the explosive 
distance, since we should at the same time increase the 
resistance of the discharging circuit, and the discharge would 
be changed from an oscillating to a continuous one. 

In Fessenden's apparatus, in consequence of the increase 


of density in the dielectric in which the spark is produced, 
the balls of the oscillator may be separated considerably 
beyond the limits prescribed by theory and can, therefore, 


Fra. 17. 


produce, without having recourse to an apparatus of larger 
dimensions, the same effective radiation. Moreover. speaking 
generally with regard to the Fessenden 
apparatus, we find certain details 
worthy of mention: 

1. In order to regulate the sensitive- 
ness of the detector, a battery is placed 
in opposition witb a potentiometer. 

2. Warning is given by a carbon’ 
auto-decoherer, which rings a bell, for 
instance. The same auto-decoherer, at 
the same time, effects & passage to 
earth for the atmospheric discharges, 
and in fact, forms, as may be seen by 
the diagram, a path of less resistance 
than the others. 

3. Two electro-magneta act when 
the transmitter is influenced (see the 
writer's Belgian patent, duted May 27th, 
1899, for а repeater for wirelees tele- 
graphy, and the ELECTRICAL REVIEW 
for November 10th, 1899, p. 749). 

The tuning apparatus is not con- 
stituted in the usual way, but by 
wires stretched parallel to one another 
and to the earth. These wires con- 
stitute both the sgelf-induction and the 
capacity. The capacity and the self- 
induction are varied in two ways :— 

1, By putting, by means of a 
special key, а more or less considerable 
number of conductors in circuit. 

2. By sliding along two parallel 
«wires little chariots which thus diminish 
the length of the two wires placed in 
circuit. 

Lastly, in the Fessenden patents 
and in the articles by Mr. Collins 
published by various American journals in particular 
the Scientific American and the Electrical World, an 
apparatus has been discussed which, in the Fessenden 
terminology, is called a wave-chute."- 

It is asserted that the speed of transmission was 85 words 
per minute and the distance 100 miles. 
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We now come to a system which, at any rate in the United 
States, threatens to rival Marconi’s, This is Mr. L. de 
Forest's system, which is worked ру а powerful American 
company. | | 

In the transmitter (figs. 15 and 16) a transformer which 
raises the pressure of the current to 25,000 volts is fed by an 
alternating current machine ог by а converter transforming 
continoons current at 110 volts into an alternating current 
at 500 volts. i 


The secondary of the transformer charges a condenser | 


which discharges into an oscillator of а special type (fig. 16). 
The explosive distance is separated into two parts by a metal 
disc. In the primary of the transformer the circuit is closed 
by a special key which allows of a great speed in trans- 


mission. The oscillator communicates with the earth on the | 


one hand, and with the antenna on the other. 

The De Forest receiver (fig. 17) has some interesting 
features. It may be excited in different ways. In principle 
it combines the advantages of an anti-coherer, or in other 
words, a detector, the resistance of which increases under 
the influence of the waves, and which has no need to be 
subjected to a shock—with those of a telephone, an appa- 
ratus the simplicity of which is its greatest merit. 


(To be concluded.) 


SOUTH AFRICAN NOTES. 


(From оов SPECIAL CORRESPONDENT АТ J OHANNESBURG.) 


May 11th, 1903. 


Somerset Strand, C.C.—A meeting of ratepayers is called for May 
30th to consider public works schemes, amongst them being the 
electric tramways proposal mentioned previously, and to decide 
whether to give the Bill support or otherwise. 

Cape Peninsula.—A memorial, signed by the majority of the 
residents at Mouille Point and Three Anchor Bay, has been pre- 
sented to the Cape Town Tramway Co., praying for a service of 
electric motor-cars to those places from Cape Town. | , 

South African Association for the Advancement of Science.—Many 
interesting papers have been read at the meetings of the above 
Association, now being held in Cape Town. 

Amongst these аге: — 

Atmospheric Electricity," by Prof. Beattie and Mr. J. Leyle, 
M. A., read by Mr. W. Н. Logeman, B.A., with recent practical 
observations taken at Cape Town: and Bloemfontein: by the 
reader. 

"Some Recent Work on the Discharge of Electricity from 
Heated Bodies," by Prof. Beattie, read by Prof. Crawford. 

Durban, Natal.—Last Thursday was the first anniversary of the 
opening of the electric tramway system of Durban. On Friday, 
(May 1st) the town was in total darkness for about an hour, and the 
tramway service suspended. At places of business, hotels, and 
other resorts darkness reigned supreme for some time. The cause 
of the interruption was the failure of the water supply to the 
boilers, and, of course, fires had to be drawn. 

7 rüzburg, Natal.—The Finance Committee, at the last 
meeting of the City Fathers, reported that, with reference to the 
proposed erection of a new chimney-stack for the electric power 
station, the following statement had been received from the acting 
borough engineer :— 

"The necessity for a new smoke-stack for the electric power 
station is evident to anyone who has lately visited the works. We 
have ín hand extensive additions to the existing plant for both 


electric light and tramways; at present we are erecting two sete of - 


boilers comprising eight furnaces, and another set is on order, which 
will bring the extra furnaces up to 12. The present smoke-stack 
was designed to meet the requirements of the old station, having 
eight furnaces, only half the capacity of the new ones." The engi- 
neer then went on to explain the economical and technical reasons 
for the erection of a new stack, and submitted the various tenders 
sent in. The ove by Messrs. Hamilton & Co., for a mild steel stack 
lined with 44 in. fire-brick, to cost £1,439, with a brick foundation 
to cost £900, a total of £2,339, was accepted. 

A requisition by the borough civil and borough electrical engi- 
neers for surveying and testing instraments to cost £450, was 
referred back, to be detailed and specified, so that the local agents 
would have a chance to tender for the order. 

Natal Government Railiways.—A new corridor train, built by the 
Metropolitan Amalgamated Carriage Builders, Birmingham, for the 
N.G.R., has recently been on view in J ohannesburg. It consists of 
two dining and sleeping cars, one kitchen car, and a guard’s van. 
The train is fitted throughout with electric light on the Stone 
system, and electric fans are in every compartment. | | 

Bloemfontein, C. R. C.— A Solar motor is to be erected оп one of the 
Government farms near Bloemfontein, and if the ex periment proves 
а success the machines are to be imported in large number for irri- 
gation purposes. 


RAILWAY SIGNALLING IN INDIA. 
| ! NDIA 


A REOBNT issue of the Indian and Eastern Engineer contains an 
illustrated article on the installation by Messrs. McKensie and 
Holland, of Sykes's lock and block si ing apparatus on a few 
sections of the Bombay, Baroda and Central ia Railway at: the 
instance of the general traffic manager of the line, Mr. C..A. R. 
Crommelin. The ap us employed seems to be the single-wire 
system foreshadowed by. Lieut.-Colonel Addison's remarks during 
the discussion оп tbe paper read by Mr. F. T. Hollins at the Insti- 
tution of Electrical Engineers in 1897. Some four sections. from 
the Colaba terminus have been equipped, and three other cabins 
were to be completed at Delhi at the other extremity of the line, 


in time for the anticipated heavy traffic for the Durbar. - - 


The illustrations do not give any constructional details to allow 
cf a comparison with the older three-wire instruments, but. show 
the familiar outward form minus the small semaphore: iadicator. 
It is, however, probable that they differ but slightly from the three- 
wire form, as only ета] alterations would be necessary to allow of 
separate bell communication being established over the same wire 
with the ordinary Sykes instruments. . The, upper indications, 
“ Locked,” Free, at the sending end of the section, and the lower 
indications, Line Clear,” “Train Accepted,” at the plunging or 
receiving end, are the complements of each other res ively, and 
constitute the block indications. Acceptance of a train is given by 
plunging, after exchange of bell code signals, Line Clear ” being 
replaced by Train Accepted " at the plunging station, and 
“Locked” by “ Free " at the other end of the section. The starting 
signal, ef course, can only be lowered at the latter after ] 
unlocked from the plunging station, and when the “ Free” indica- 
tion is being exhibited. 

A neat mechanical form of signal replacer, operated by. the 
bending of the rail as the engine passes over it, puts the 
signal to danger behind the train, by throwing alack into the signal 
wire. The signalman is not able to again operate the signal until 
after the lever has been replaced in the "On" position, when, of 
course, it is again locked, and cannot be operated until it has been 
freed by plunging from the other end of the section. So far as can 
be seen the signalman at the sending end has no permanent indica- 
tion of the condition of the line when a train is in the section 
ahead, since replacement of the signal lever in the “Qn” position 
will restore the upper indication to “ Locked," which is the normal 
indication when the section is clear of trains. Sykes's ordinary 
form of mercury treadle is used for clearing the plunging instru- 
ment, after the train has d out of the section. 

The article claims for the lock and block probably all that can be 
claimed for the system. Of the value of the interdependenoe 
established between the electrical signalling apparatus and the 
mechanical interlocking by such systems there can be no question. 
As a preventative of following collision, by restricting operation of 

i , Èc., within a cycle, it is of the greatest possible importance, 
but it cannot be said that “ it also provides for the complete safety 
of all shunting operations -however complicated or intricate a 
station yard may be.” 16 is the function of the mechanical . inter- 
locking to prevent converging collision, and in most cases.com- 
plicated or intricate yards are worked without block apparatus of 
any kind, and could not, as a matter of fact, be operated under block 
rules. | | RUN 

Whilst much stress is laid upon the checks against error which а 
lock and block system imposes upon the signalman, and the corre- 
sponding increase in the safety of operation, nothing is.said of the 


fact that the signalman is not the only person concerned, or the 


most important; of the difficulty of working traffic under an Ер 
ing cycle of operation, except for the most simple sections ; ok the 


use of the ordinary releasing key, and all it implies; the fact that a 


clearing treadle may nnder certain conditions be fully operated and 
lead to a collision; that instruments may be -operated by other 
currents than those intended to do so, and that during fogs or other 
atmospheric conditions which prevent clear sight of the signals, lock 
and block systems afford no additional indications to drivers of the 
actual conditions under which they are running. d 


Perhaps something might here be said of the tendency which is 


| constantly met nowadays to decry the workman and place his in- 


telligence ona very low level. Ia this article we find “ The train 
is now master of the section, and however Stupid or forgetful a 


.signalman may be, he cannot possibly get a second train on. to that 
section until the first one has passed out of. it over the treadle x at 


A." That a signalman may.be forgetful and cause an accident is quite 
possible, and has occurred many times, but he ів not necessarily 
"stupid." Such accidente occur generally from much. the same 
causes which appear to have contributed to errors apparent in tbe 


illustrations accompanying the article under consideration. . . 


ELECTRIC DRIVING OF MACHINE TOOLS. 


AT the present time, though many machine tools are driven by 
electric motors, the systems of doing so are crude, and the general 
appearance is of the same order as that of the earlier motor-cars, 
very properly called horseless cars, for as in the electric brougham 
as yet made the absence of the familiar barley motor is very 
obvious. 'l'he modern automobiie appears to have better shaken off 
the trace of the horse, : a Cu 

In driving machine tools, а very ordinary method if the tool is 
large and heavy, is to stand the motor on the shop floor and drive 
through a more or less complicated system of belts, thereby retain- 
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ing many of tke faults and inconveniences that accompany belt 
driving, as well as occupying space on the shop floor, which 
was otherwise unoccupied. The electric motor screwed down 
to the floor, and driving by belts, we have seen applied to a 
heavy planer, which was too heavy a machine to be driven off the 
shaft which drove the contiguous lighter machines on the group 
system. 


Boring mills are even advertised with the same crude method, 


the motor standing by the mill, and being more or leas in the way 
of the operator. The group system of driving by means of a shaft 
of the ordinary type, which is driven itself by an electric motor, isa 
good and sound system under certain conditions as to the size, 
number, and constant use of the machines, which are themselves о 
be of so light an order that they would only require а very sma 
motor if driven each with its own motor. But the great majority of 
machine tools, if at all heavy, are better if driven by fheir own 
motors, and it is quite time that machine tool makers provided their 
tools with self-contained motors properly and mechanically built 
into the machine framing. | 

In ordinary cases where the motor is not fixed upon the floor, it 
may be found on a bracket bolted to some part of the machine 
framing. This bracket is only too obviously not an original 
part of the design. The motor of a machine tool ought, of 
courte, to be so blended with the machine as to be part of it. 
This is a direction in which the skill of machine-tool designers may 
very usefully be directed. 16 is more especially desirable at 
the present time, since the introduction of the modern tool steels. 
Many machine tools hitherto properly driven on the group system 
must now have their own motors. The new steels will take larger 
outs, and do much faster work, especially on roughing-out work. 
They will absorb very much more power, and by doing so they are 
. зә much less fitted to be members of а grouped system. They have 
become more suitable for being independently driven, and they now 
demand motors of much larger power than were necessary with the 
older steels and lighter cuts. To attempt to place such motors as 
though only temporary expedients will be a mistske, and the effect 
will be bad. Machine tool makers and motor makers should be 
able conjointly to evolve a. design that will be satisfactory in 
сае and.fitting to the eye. It may be, and no doubt will 

, & work of more or less tentative experiment to evolve the final 
type, but it iscertain that a type must be evolved, and that machine 
tools in the near future will be designed with their motors as a homo- 
geneous whole. 


NEW PATENTS APPLIED FOR, 1903. 


Co .npiied expressly for this journal by W. P. Тномрвои & Co., Electrical Patent 
redu А High Holborn, London, W.C., and at Liverpool, to whom all. 
. inquiries should be addressed. | i 


11,36. “Improvements in electric earthing device mein, or other circuit cut- 
outs.“ A.J.bEAvMONT. May 18th. 
11,943. "Improvements in or relating to the trollies of eleotrically-propelled 
vehicles," P. FIEL DINO. May 18th. . : 
11, 268. Improved common battery telephone exchange system with con- 
tinuous or alternating «all curent.” T. L. Jox xs. May 18th. 
11,276. “ Improvements in the manufacture of electrodes." C. RobkRBOU RG. 
May 18th. | 
11,299. "Improvements in alternating current motors.” L. ScHULER and 
FgRBANTI,LTD. May 18th. 
11,883. “Improvements in or relating to switches for electric batteries." 
A. J.Boutt. (The Electric Storage Battery Co., United States.) May 18th. 
11,847. “ Ар improved tee for conduit wiring." T.TayLtor. May 19th. 
11,365. “ A reserve-holder for sliding-bows on electric street сагв and 
similar carriages,” E. LANpsBERG. May 19th. 
11,879. * Improvements in electrical measuring instruments.” 
AND VIGNOLES, Lr p., and 8. KVERSHED. May 19th. 
11,4189. Improvements in regulators for alternating seriesarc-light systems.” 
Н. Н. Laxe. (General Incandescent Aro Light Co., United States.) May 190, 
11,426. "Improvements in vibrators for sound telegraph apparatus." A. A. 
Lind. May 190. (Complete.) 
11,427. "Improvements in or relating to radiator systems for wireless tele- 
ger A. BLONDEL. May 19th. (Date applied for under Patents Act, 1901, 
ay 27th, 1502, being date of application in Belgium.) (Complete.) 


11,44. Improvements in and connected with arc light electrodes." О. 
VoagL. May loth. 


EVERSHED 


11,509. © Improvements in electrical measming instruments.” EvarsHaD 
AND VIGNOLES, LTD., and S. KVERSHED. Мау 20th. 

11,529. Improvements in rheostats.“ Н. Н. Lake. (General Incandescent 
Aro Light Co., United States.) May 20th. 

11,546. ** An improved ¢lectrical switch.” С. 811RLING. May 20th. 

11,552. 


" Improvements in or connected with tection insulating bridges for 
electric overhead conductors." Н. В, Hargis. May 0th. 


11.562. An improved means for bringing the trolley pulley on electrio 


tramcars automatically," W. H. Cook. ay 21st. 

11,579, *''linprovements relating to anodes for el: ctrolytic operations." F. 
GREENFIELD, ay 21st. 

11,585. 


" Improvements in overhead trolley or contact arms for electrically- 
driven tramcars.” W. F. SqiTH. May 218. 


11,587. '' Improved method of winding coils and bobbins for electric gene- 
rators and motors.“ H. W. TuRNER. May zist. 


11,91, ‘*Improvements in signalling systems for electric railways.“ G. 
Gis»s May 2ist. (Date applied for under Patents Act, 1901, May 22nd, 1902, 
being date of application in United States.) (Complete.) 

11,607. “Improvements in bases for incandescent electric lamps." E. A. 
CaARoLAN, (The General Electric Co., United States.) May 4186. 

11,609, "Improvements in combined lamp sockets and shade holders for 
electric lamps.” E. A. Canotan, (The General Electric Co., United States.) 
May 21st. 

11,609. * Improvements in fuse plugs.” E. A. CAROLAN, 
Electric Co., United States.) May 21st. 


11,6024. "Improvements in electric ti action.“ 
Comp.ete.) 


(The General 


A. Meuhuz, May Alst. 


11,647. '* Improvements in electrical transformers and method of making the 


same." E. A. CaRoLAX. (The General Electric Co., United States.) May Ast. 
11.649. n in lightning arresters.“ E. A. CanoLax. (The 
General Electric Co., United States.) May 213. 


11,698. "Improvements in self-regulating systems for electrio light and 
power.” 8. E. Pace. (A. S. Adler, United States.) May 22nd. (Complete.) 

11,700. “ Improvement in electrophone receiver." G. C. GEISLER., May 22nd. 

11,704. * A new or improved demand indicator for electi ical purposes.” 
Е. Wyatt. May And. 


11,706. “ Improvements in electrical switch apparatus." J. W. Jones. 
May 22nd. | 


11,718. An improved circuit breaker.“ W. Н. CAMPBELL and P.C. Нсоне». 
May 22nd. | 

11,725, * Improvements in electric switches." E. А. CAROLAN, (Tbe General 
Electric Co., United States.) May 22nd. 7 

11,726. "Improvements in electrical power factor indicators." Е. A. CAROLAX. 
(The General Hleotric Co., United States.) May 22nd. 

11,728. ‘Improvements іп electric switches.” E. A.CanoLAW. (The General 
Electric Co., United States.) May sind. | 

11,729. Improvements in winding forms for coils for electric apparate: 
E. A. CARoLAN. (The General Electric Co., United States.) May 22nd. 

11,730; “ improvements in systems of electrio- motor control.” E. A. CAROLAN. 
(The General Electric Co., United States.) May 28nd. | 

11,739. "Improvements relating to coin-freed telephone apparatus." Н. H. 
Lake. (G. Sem, Norway) Мау 2208. (Complete.) 

11,788. “ improvomen’s in and relating to telephone switchboards.” H. H. 
Lake. (Elektrisk Bureau, Norway.) May 93nd. (Complete.) 

11,761. ‘Improvements in regulating spparatus for electrical circuits." E. Е. 
Moy and P. Н. Bastiz. May rd. (Complete.) 
1 "Improvements in fusible electrio cut-outs." 

r е 

11,826. '"Improvementa in and relating to electric driving mechanism for 
centrifugal machines" W. Е. Evans. (Allgemeine Elektricitats Gesellschaft, 
Germany.) May 23rd. (Complete.) | 

11.828. “Improvements relating to electric telegraphy.” A. MUIRHEAD., 
May 23rd. 

11.886. Improvements in electricity meters." Н. T. Harrison. May 3:0. 


11,846. “ Apparatus for transmitting synchronous and equal movements to 
a distance." BSigMENS BROS. & Co., Lrp., and A. T. BARTLETT. May 23rd. 
(Complete.) 


R. W. Виш. May 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Меватв. W. P. Thompson 
Te Co., - High Holborn, W. C., and at Liverpool, price, poat free, Ud. 
stamps), 


26,746. A new or improved process or method of manufacturing electric or 
other lamp globes." E. Bohm. Dated December 8lst. 

26,748. Safety indicating and cut-out spparatus for polyphase eleotric 
circuits." Siemens Bros. & Co. (Siemens & Halske Aktienge sellechait, Berlin.) 


Dated December 81st. 

26,749. “Improvements in electric safety fuses.” Siemens Bros. & Co. 
(Siemens & Halske Aktiengeselischaít, Berlin. Dated December Sist. 

28, 754. Improvements in apparatus for use in charging storage batteries.” 
J. W. Stover and N. H. Suren. Dated December 81st. 

26,719. “Improvements in or relating to means for supplying current to elec- 


tric vehicles." W. L. Wise. (Maschinenfabrik Oerlikon, Switzerland.) Dated 
December 31st. 


1902. 


1,855. ''Improvements in the ‘construction of underground oonduits, more 
especially intended for use in systems of underground electric traction.” T. Е 
Devonshire. Dated January 17th. | 

2,034. “Improvements in electric arc lamps." Н. Bagget. Dated January 
25th. 
Set . “Improvements in electric arc lamps." Н. Вар е Dated January 

th. 

4,623. Method of cutting out large quantities of electrical energy in parti- 
cular when of high voltage. Slemens Bros. & Co., Ltd. Dated February Mth. 


4,624. Cutting -out contact devices for electric circuits." Siemens Bros. 
and Co., Ltd. Dated February 21th. 


6,263. A portable electric light for sanitary engineers and others to examine 
drains, tubes, and pipes with," J. E. Doughty. Dated March 8cd. 


5,292. ‘‘ Improvements in electric igniting devices for miners’ aod the like 
lamps.“ R. Feslindorf. Dated March 3rd. 
5,312. 


M . in instruments for measuring differences of tempera- 
ture, electrical potential, electrical current, atmospheric dry neas, and tbe like.“ 
R. Chauvin and R. Arnoux. Dated March 8rd. 


5,323. Improved apparatus for automatically reversing trolley or other 
current-conducting poles in overhead and underground electrical tramways and 
railways." F.E. Ward. Dated March 4th. 


5,48. “The combination of electric, magnetic, and carbon тіс: орһопев." 
T. J. Howell. Dated March 5th. 


5,608. ‘‘Improvements in or connected with electric cables or conductors 
and casings therefor.” G. E. Heyl-Dia. Dated March 60. 

5.703. Improved brake and speed oontroiler for electiically-operated cers.” 
J. A. Tbumbiing. Dated March 7th. 


5.786. Improvements in reverse electric current relays." British Thomson- 
Houston Co., Ltd. Dated March 9th. * 


5,819. Improvements in el: otrio and other power hoists and cranes." J. 
Holt, C. Holt and J. W. Powell. Dated March 8th. 

6,147. Improvements in portable hand combination tel: phones." 
Werks and A. Вгооћег. Dated March 134b. 

6,666. "Improvements in dynamo-electric machinery." 
Mawdsley. Dated March 18th. 


6,686. “Improvements in or relating to ‘switches’ for electrio motors.“ 
R. J. Appleton and J. Oulton. 


6.699. Improvements in or relating to electrical apparatus for signalling.“ 
M. Mercier. Dated March luth. 

6,726. “Improvements iu and relating to incandescent electric lamps for 
decorative and other purposes," Т. Wohlmuth. Dated March 19th. 


6.733. Improved apparatus for the regulation of electrical circuits in heat- 
ing devices." W. D. Kelroy. Dated March 19th. 


6,618. ‘Improvements in flexible conducting cords applicable especially for 
use in the plug circuits of telephone switcbboards." G. E. Kingsbury. Dated 
March 30th. 

6,850. “Imptovement connected with ceiling roses for electric incandescent 
lighting." E.Schultz. Dated March 20th. 

6,946. "Improvements in covers for the junotion boxes of telegraph cables 
and the like.“ Callender's Cable and Construction Co., Ltd. Dated March 21st. 


А. Е. Р. 
J. Н. St. Hill 
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TRAMWAY PROGRESS IN AMERICA 
AND THE UNITED KINGDOM. 


No one acquainted with the history of electric traction 


requires to be told that America is at the present time much 


in advance of this country in respect to the number and 
the extent of traction undertakings in actual operation. 
The reasons for this state of affairs have often been stated, 
and need not be repeated here, especially as they are neither 
flatteriug to the Dritish Legislature nor pleasing to our 
national pride. But while it is thus unnecessary to go 
into matters of past history, we may with advantage con- 
sider the present state of electric traction in the two 
countries, and so be enabled to jadge wheth.r we are now 
making good our former deficiencies or are being left still 
further behind. As America had a clear start from us of 


several years, we cannot expect to make up leeway all at 


once; and perhaps even we should not expect ever to 
equal that country in the number and extent of elcctric 
traction undertakings, for the conditions of life in the two 
countries are not identical, and the enormous area of the 
United States compared with tbat of Great Dritain makes it 
uulikely, if not impossible, that our railways and tramways 
should ever be as «xtensive as those on the other side of the 
Atlantic. Progress, however, isa relative term, and by com- 
paring the present condition with that of former years, both 
for the United Kingdom and the United States, we may 
obtain information of considerable interest to the whole 
community. x 

A favourable opportunity for at least a partial comparison 


is offered at the present time by the publication by the 


United States Census Office of a Census Report on street 
railways, prepared by Mr. W. M. Stewart, chief statistician 
of the Division of Manufactures, who has been aided in 
the compilation of statistic: by expert advice from Mr. T. 
Commerford Martin, editor of our esteemed contemporary the 
Electrical World and Engineer, of New York, and from 
Prof. E. Dana Durand, formerly of Harvard University, and 
now special expert of the Bureau of Corporations, Depart- 
ment of Commerce. An abstract of the report has appeared 
in a recent issue of the American Street Railway Journal, 
and to it we are indebted for the figures relating to American 
undertakings which appear below. It will be noticed that 
these only refer to street railways, or what we would call 
tramways, so that iu considering the corresponding position 
in England we will neglect electric railways proper (as dis- 
tinct from tramways), and take only tramways and light 
railways, the latter being in very many cases little different 
from tramways. ; 

The figures given in the Census Report are for the year 
ending June 30th, 1902, and by comparing these with the 
figures of 1890, we find the growth of street railways in 
12 years and the extent to which electricity has during that 
period ousted all other motive powers on these undertakings. 
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The following table gives the length of lines and of single 
track for all street railways, irrespective of the kind of tractive 


force used, in operation in these two years :— 
` Percen 


— ` 1890. 1902. increase in 

12 years. 
Route mileage .. T . 5,783°47 16,047:83 . 18785 
Length of single track i in miles 8,123:02 22,589 47 178:09 


Thus, over the period of twelve years, there has been an 
average increase of 15 per cent. per annum in the length of 
single track over the value for 1890. No doubt the rate of 
increase has been greater than 15 рег cent.-in more recent 
years, as the enthusiasm for electric traction did not come 
till a considerably later date than 1890, and it is quite clear, 
as we shall see immediately, that the great increase in mile- 
вре is very largely due to the growth of electric traction. 
The following table shows how the total mileages given 
above are distributed among the different systems—that is, 
classified according to the kind of power used on the lines :— 


Length of single track. 
Percentage 
Kind of power. 1890. 1902. increáse (4) 
or decrease (—) 
Electric 1,2261[:97 21,92007 + 1,639697 
Animal 5,661:44 25910  — 95°42 
Cable 488:31 240:69 — 5071 
Steam каз ii 711:30 169°61 — 


76˙15 

This table shows clearly the remarkable progress of electric 
traction in the United States during the past twelve years. 
Even in 1890, the mileage of single track operated electric- 
ally was greater than that operated by cable and steam 
together, but at that time only 15 per cent. of the total 
mileage belonged to electric systems, animal traction being 
then far ahead of all its rivals. But twelve years later we 
find a percentage increase of 1,627 in the electric track 
mileage, wbile the other systems have decreased to compara- 


tively insignificant figures, and of the total single-track mile- - 


age in 1902, no less than 97 per cent. is operated by electricity. 
The extensiveness of the system is seen in the fact that 
nearly 22,000 miles of electric track are in use to-day. The 
difference made in the traffic by this modern method of 
traction is seen in the following table, giving the number of 
passenger cars, and of passengers carried in 1890 and 1902 


on all the street railways together :— , 
Percentage 


, 1890. 1902. increase. 
Passenger cars .. 32,505 60,990 85:48 
No. of fare passengers... 2,023,010,202 4,813,466,001 137˙94 


These returns are of great interest to all associated with 

electric traction in this country. They makeone thing quite 
dlear— that we cannot hope to rival the United States in the 
extent of their tramway ‘undertakings. But it is not 
necessary that we should do so. What is really required is 
that tramway enterprise in this country should be as fully 
developed proportionately to the needs of the community. 
It may be taken for granted now that wherever new tram- 
ways are developed, electric traction will be uscd upon them, 
and thus tramway progress will now mean the extension of 
electric traction. Let us consider, then, the actual rate of 
progress at the present time. It is sufficient for our purpose 
to take only returns relating to electric tramways, neglecting 
those concerning horse, cable, cr steam-power undertakings, 
and this course is the more readily adopted in that it is not 
very easy to obtain complete returns of all tramway under- 
takings in the United Kingdom, while those for electrical 
undertakings may be readily collected from Mr. Garcke's 
useful Manual. 

In the following table we give the route mileage and 


the percentage increase is 4,989°6. 


track mileage for electric tramways and light railways in 
operation in 1890, 1901, and 1902 :— 


j 1890. 1901. 1902. 
Route mileage 25:25 777 1,213 
Track mileage 36°25 1,252 1,845 
Number of cars — 3,834 5,310 


Could there be а more Мар illustration of the 
enormous lead America obtained over this country in the 
introduction of electric traction than that supplied by a 
comparison of the figures in this table with those in the 
similar table for America ? In 1890 the United States had 
1,261:97 miles of track on street railways operated by elec- 
tricity, while the United Kingdom had only 36°25 miles; 
and 11 years later, in 1901, we had not yet reached the 
American total for 1890! Overlooking, however, our late- 
ness in starting, and considering only our rate of progress 
since a start was made, the figures are more satisfactory. 
The percentage increase in track mileage for 1901, as com- 
pared with 1890, is 3,8527; comparing 1902 with 1890 
These percentages, 
however, could not be fairly used as a basis for estimating 
the average yearly increase, as the values for 1890 are so 
very small; but we may find the actual percentage increase 
of last year over the preceding year, and thus obtain a 
more satisfactory figure. The percentage increase of 
track mileage for 1902 over that for 1901 is 47°36; 
and it is therefore obvious that at present very rapid 
progress is being made. And it seems certain that we may 
expect this progress to be maintained for some years to come, 


for in 1902, besides these 1,845 miles of track in actual 


operation, there were 768 miles under construction, and no 
less than 2,102 miles either authorised by Parliament or to 
be converted from other methods of traction. Thus much 
is being done to make up for lost time, and if only the 
legislative restrictions, which lead to so much injustice and 
obstruction, were removed, we should, no doubt, see a very 
considerable increase in the rate of progress. For the 
present we must make the best of the law as it stands, 
and we can only hope that, as the advantages of electric 
traction to a community become more and more apparent, 


the local authorities will cease to obstruct progress by the 


improper exercise of their veto, and will rather show a 
desire to advance the welfare of their citizens by doing 
what they can to bring these advantages to their own areas. 


Pror. J. A. FLEMING, through his very 
intimate association with Mr. Marconi and 
his company, ought to know the prospects 
of trans-Atlantic wireless telegraphy. The cessation in the 


A Wireless Tele- 
‘graphy Confession. 


_trans-oceanic service was weeks ago attributed to a slight and 


easily remediable mechanical breakdown, but the 7'»:es has 
still to wait. The ELECTRICAL REvikW and others in search 
of the truth have requested fuller details of what bas actually 
been-done, and the Postmaster-General on March 31st asked 
to be satisfied that he was wrong in disputing that the com- 
pany were in a position to carry on their business and 
transmit messages from one side of the Atlantic to the 
other; but he informed the House of Commons on Monday, 
June 8th, that he was still awaiting this proof. Now we 
take these facts and read them in connection with the 


remarks which are attributed to Prof. Fleming (see our 


* Telegraph Notes" to-day) to the effect that Marconi 
telegraphy will not interfere with the work done by the 
submarine cables or the land telegraphs; “it will 
perform in the future a service of its own, and one which 
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could not be done by telegraphy by wires.” Really this is 
the most startling confession that has yet come from the lips 
of a Marconian apostle, and it speaks volumes. Marconian 
tactics hitherto have been to suggest that wireless mes- 
sages were soon to be sent across the Atlantic at a rate 
which would not leave the old-fashioned cables the ghost of 
a chance. Our readers will remember that all such 
prophecies and sensational promises have been estimated at 
their real value in this journal; but, unfortunately, the 
newspaper press, and in consequence the general public, 
through their natural lack of knowledge of the matter, 


have been grossly led astray. Are we to infer from Prof. 


Fleming’s statement that there is to be no commercial 
trans-Atlantic Marconigraphy after all? "Wireless tele- 
graphy is only to do what the cable cannot do. Obviously, 
then, if the existing deep-sea cables are able to cope with 
the traffic, Mr. Marconi will consider his services un- 
necessary. The cables, too, have for many years shown 
that they can convey a reliable news service to the Times 
and every other newspaper that requires it. Is ће Times 
* By Marconigraph ”' arrangement therefore at an end? 


Іт cannot but be apparent to all who 
give their careful consideration to electric 
tramway statistics that in many quarters 
not enough attention is paid to the importance of a frequent 
service. In too many cases those in authority appear to 
think the great object to be aimed at is the maintaining of 
a high rate of receipts per car-mile; in fact, they would 
seem to desire to keep this a double figure, and to shrink 
from any reduction below the rate of 10d. per car-inile. 

It is certain, however, that this end is very often attained 
at a considerable loss to the undertaking, as everyone on 
consideration will admit that such a procedure does not 
allow the most to be made of the brains and material at the 
disposal of tramway owners. This will readily be seen when 
we point ont that the additional car-mileage entailed 
by an increased service will only mean a moderate increase 
in running expenses, since standing charges and managerial 
expenses will practically be the same whether a frequent 
service is run or not. From this it is clear that even if the 
additional service should only yield receipts at the rate of 
6d. per car-mile, a very appreciable margin of profit would 
be left for the energetic owners of the undertaking. We 
would, in fact, be strongly inclined to find out what service 
would yield 9d. per car-mile, and then take this as our 
minimum service against which the managerial and standing 
charges would be charged. We would then increase the 


Elcctric Tramway 
Services. 


service to such a degree as to give an average yield of 6d. 


per car-mile for such additional service. 

We wish it to be understood that we do not desire the 
above statements to be accepted as final. Not only would 
the figures vary according to the traffic and labour con- 
ditions of each locality, but the whole idea is merely thrown 
out as a suggestion, with a view to stimulating inquiry into 
the interesting question of the proper methods of dealing 
with the modern tratlic problems of electric tramways. 


Wiru this number of the ELECTRICAL 
REVIEW, we present our readers with tbe 
first portion of our annual statistical 
tables, relating to the Electricity Supply Works of the 
United Kingdom. We have endeavoured to increase the 
usefalness and accuracy of the tables by delaying their 
issue beyond the close of the financial year, which in most 
cases ends on March 31st or May 15th, so that the tabulated 


results of the past year’s working may be as closely up to 
date as possible. We offer our cordial thanks to the engi- 
neers and managers who have kindly furnished us with data, 


Our 
Annual Lists. 


and we trust that they may be to some extent repaid by the 


‘Increased utility of the tables. | 


. device alluded to above. 
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THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 


By J. WRIGHT. 


THE current interrupter, or “ break,” as it is sometimes 
familiarly but incompletely termed, is one of the most 
important accessories of the induction coil proper, in that 
upon its economic and steady action depends the very nature 
of the secondary or induced current which the coil is 
intended to produce. In the earlier days of electricity as a 
science, when the induction coil was regarded in the light 
of an experimental piece of apparatus, capable of producing 
spark discharges between its secondary terminals, or impart- 
ing electric shocks to interested investigators, the old- 
fashioned vibrating spring, with attached armature, consist- 
ing of a small piece of soft iron, fitted to its extremity and 
placed opposite to, but at a short distance from, the end of 
the core of the coil, was deemed sufficient for all practical 
purposes ; but the rapid advance of modern electrical science, 
including the development of X-rays and wireless telegraphy, 
in which two branches the induction coil plays an important 
part, has exhibited the need for finer adjustments of the rate 
of “ make and “ break," to say nothing of higher rates of 
interruption than are possible with the crude mechanical 
This latter need has been amply 
filled by the introduction of electrolytic interrupters of the 
Wehnelt and Caldwell types, and as the subject promises to 
be of still further interest in the more or less immediate 
future, the author purposes treating briefly in the paragraphs 
which follow of the development of this important adjunct 
from it& commencement to the present day. 

As already observed above, the very simplest form of 
interrupter consists of a short soft iron armature 4, fig. 1, 
which may be cylindrical, square, or of any other convenient 
section, attached to the free or vibrating extremity of a 
flexible spring s, and so arranged as to be opposite to, but 
separated by a short air space from, one pole, P, of the 
induction coil core. А cock-piece, C, carries a platinum- 
tipped contact screw B, held in position by a lock nut n, and 


with this the spring s makes and breaks contact alternately 
as it is set in vibration by the electro-magnetic activity of 
the pole >. The point on s, opposite B, is also platinum- 
faced, as represented at р, in order to ensure an efficient and 
incorrodible electrical contact. The action of the apparatus 
is readily understood ; the primary circuit of the induction 
coil is completed through the cock-piece C, screw h, and 
spring S, which normally rests in contact with it. The core 
P thus becomes energised, and attracts its armature A, which, 
carrying with it the spring s, breaks the circuit at p, and 
de-energises the coil, giving rise at the same time to a second 
current wave in the secondary circuit, the first having been 
induced by the “ making” of the circuit originally. The 
core P being thus rendered inactive, the armature, under the 
influence of its spring, flies back, and again makes contact 
with B at p, the cycle of operations being repeated at a rate 
approximately dependent upon the natural rate of vibration 
of the spring s. 

This is the main and most serious drawback to this other- 
wise simple device; its rate of interruption, and con- 
sequently the frequency, so to speak, of the secondary 
current waves, depend upon the natural period of vibration 
of the spring s, which, of courae, varies with its thickness or 
elasticity, and also with the distance between the point of 
support and the centre of attachment of the armature 4. 
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There is no effective means of adjustment ; the contact 
point of the screw в must always make contact with р 
when at rest. Some small adjustment is certainly obtain- 
able by varying the normal pressure of B upon p, but such 
adjustment does not allow of any perceptible variation in the 
rate of interruption, being rather designed with a view to 
minimising the destructive sparking at ** break " by varying 
the pressure between в and p, according to the current 
through the primary winding. 

Early experienoe in the practical working of induction 
coils showed that the duration of the make was of equal 
importance with the brevity of the “ break”; in other 
words, the induced current wave set up in the secondary 
circuit by completing the primary current of the coil con- 
gumed an appreciable time interval in attaining it& maximum, 
whilst the inverse current wave, set up by the * break," was 
extremely brief, and, їп point of fact, died away almost 
instantaneously, thus calling for immediate action in severing 
the primary circuit in order to be ready for the next make, 
with its maximum induction effect. 

Bearing these facts in mind, Mr. Alfred Apps, whose name 
will be familiar to readers in connection with the historical 
induction coil constructed by him, instituted a series of 
investigations into the subject, and in 1867 brought out a 
modified form of interrupter, in which the required inequality 
in the intervals of make and break was, to a certain extent, 
secured. ` 

Аррв'в interrupter, which is represented in fig. 2, consists 
in the main of a similar construction to that already described 
and illustrated. in fig. 1, with the important addition of a 
secondary adjusting screw B, which, on being turned to 
the left, or counter-clockwise, increased the normal pressure 
between the actual contacts B and p, thus lessening the rate 
of vibration of the spring s, and lengthening the make, or 
contact interval between them. 

The material advance in the means of adjustment pro- 
vided by the Apps interrupter may be gauged from the fact 
that by simply manipulating the screw, B,, a range of adjust- 
ment, varying, in a coil of average dimensions, from 1 in. to 
10 in. of spark length, may be obtained. Further, by a 
successful blending of the metals which constitute the 
spring, 5, the drawbacks inherent upon an abnormal rise in 
temperature due to the current passing through the device, 
which under ordinary conditions would tend to weaken 
the effect of the spring, are considerably minimised. 

The Bowron interrupter, devised by Mr. G. Bowron, 
existe in two varieties, for large and small coils respectively. 
The simpler form of interrupter, for emall coils, is illustrated 
in fig. 3, and is of similar construction to the simple 
mechanical device illustrated in fig. 1, with the exception of 
the armature, A, which is mounted on a rod, R, upon which 
it moves laterally as an axis. Ite motion in thia direction is 
limited by a spiral spring, 8, which controls the normal 
position of A upon the rod, n. The action of the device, 
which has for its immediate object the lengthening of the 
“© make” interval, is extremely simple. When the core, P, 


becomes energised, it attracts the armature, a, which latter at, 


first moves along the rod n, exerting tension upon the spring 
s. The latter ultimately overcomes the pressure between the 
spring s and the contact screw n, with the result that the 
primary circuit is broken; P then becomes inactive, and 
both springs resume their normal position ready for a fresh 
break. 

Mr. Bowron’s second interrupter, for powerful coilscarrying 
a heavy current, is somewhat more complex, and is repre- 


sented in fig. 4. А cock-piece, c, carries three screws a, b 
and c, as shown ; P represents the magnetic core of the coil, 
and a the iron armature as before. The latter is mounted 
upon a hinged core р, of soft iron, which is also magnetised 
by a coil W, electrically connected in series with the primary 
circuit of the induction coil proper. Tbe armature A carries 
an ebonite-headed screw 8, the insulating flange of which 
abuts against the upper extremity of a vertical spring E, а 
platinum facing, p, on which makes contact with the plati- 
num tip of the screw b. Fisa second vertical spring placed 
behind E, and controlled as to its resistance to tension by the 
screw c, which passes through а clearance opening in E. 
A rubber stop r is attached to F at a point opposite the 
upper extremity of E, and the entire combination of F and r 
serves to regulate the movement of the contact spring Е. 
R is a second rubber pad, attached to the extremity of the 
screw a, which renders it adjustable, and is designed to receive 
and deaden the back stroke of the armature A. The mode 
of action will be at once apparent; when the current is first 
switched on, the armature 4 is attracted, and flies towards 
the core P. The ebonite flange of s catches the tip of the 
spring E, and, after causing it to break contact with 5, 
brings it against F, the spring action of which latter is thus 
added to that of E. The combined action of the two springs 
throws back the armature, which, in its recoil, strikes the 
rubber etop R, and is thus checked, ready for the next break. 
The great advantage of this type of interrupter consists in 
the equality of contact pressure between p and b, which, 
once adjusted by means of the screw б, never varies, 
depending for its severance upon the swing of the arm D 
and its attached armature. j 

The “ Vril” interrupter is also a typical attempt at pro- 
longing the “ make” and curtailing the * break " intervals 
respectively. Its mechanism is represented by fig. 5, from 
which it will be seen that the armature A is not attached to 
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the contact spring s itself, but to а sccond parallel spring 
S, Which is bent twice at right angles as shown, во that its 
free extremity overhangs or passes behind the actual contact 
spring в. An adjustable screw ö, impinging on а rubber 
pad 7, attached to s, transmits the motion of the armature to 
the latter, but not until after it has travelled a certain dis- 
tance towards the pole r. The actual * break" is thus 
quite momentary, and, moreover, a light contact tension 
only, regulated by the screw B, is necessary, thus effccting 
an appreciable saving in the wear and tear of platinum, no 
mean consideration when one takes iuto account the present 
market value of that commodity. | 

The types of mechanical interrupter so far described have 
been of so simple a nature as to readily form part and 
parcel of the induction coil mechanism, receiving the energy 
required to work them from the coil itself; there are, how- 
ever, many later forms of current interrupter, mechanical 
and otherwise, which require the application of extraneous 
energy, such as that derived from an auxiliary electro-motor, 
to set them in action. | 

A form of mechanical interrupter devised for two large 
induction coils exhibited in New York in 1900, consisted of 
button-shaped platinum electrodes, immersed in a bath of 
alcohol; the upper one received a reciprocating motion, 
communicated by a cam driven by an electro-motor, whilst 
the lower button was simultaneously rotated at & low rate of 
speed. This form allowed of a frequency regulation from 
one to several thousand per second. 


(To be continued.) 
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ELECTRICALLY-OPERATED MAIN 
SWITCHES, 


THE standard voltage in isolated plant work in America is 
still 110 volts. This in large installations involves very 
heavy mains and switchgear, and special means have 
frequently to be devised to operate the latter. In the 
American Electrician (February) an illustrated description 
of the electrical equipment of a large store is given by 
Chas. E. Knox, in which the means employed to actuate 
the switchgear is described. The total plant capacity is 
2,000 кї, at 110 volts, the generators consisting of units of 
200 xw. In order to simplify the switchboard connections, 
and to avoid bringing heavy equalising cables thereto, it 
was decided to fix automatic main and equalising switches 
near the generators, and to p ees them by means of 
auxiliary switches mounted on the main switchboard. The 
main positive and negative cables had, of course, to be run 
from the autos, to the main board, but the equalising cables 
are run between the various machines only, and not to the 


EQUALISER Switch MECHANISM. 


board. The switches are operated through a toggle joint and 
worm gearing by means of a small electric motor mounted on 
the back of the switch base, as shown in the illustration above. 
Atwo-wire circuit is run from the + and — bars on the 
switchboard through the auxiliary switches and circuit 
breakers, to the automatic switches, where it is connected 
to the motors through small auxiliary circuit interrupting 
switches. 

The function of the latter is to open the motor circuit just 
before the main contacts are opened (or closed). It is 
operated through a mechanical connection with the toggle 
joint. As the toggle (which makes or breaks the main 
switch contacts) passes over the centre, the auxiliary switch 
opens and changes over to another set of contacts. The 
instant the switch opens, the underload circuit breaker on 
the main board drops out and stops the motor. To open 
the main switches it is merely necessary to close the small 
circuit-breaker again, when the motor will run in the same 
direction as before, and the toggle joint will throw the 
switches out, the motor being stopped as before, just prior 
to the switches flying out. The switch may be operated by 
means of a handwheel in case of need. 


LEGAL, 


Parent ExPLorraATION, Їлр., v. THE AMERICAN ELECTRICAL 
NOVELTY AND MANUFACTURING Co., Lr». 


(Continued from page 953.) 


On Tuesday, May 26th, Prof. Smvanus THowPsow was further 
re-examined by Mr. Автвову. He did not think Bender's 

ification would lead an electrician to make a thing like the 
plaintiffs’ invention. Ifa battery was made as Bender described, 


it would not have the efficiency of plaintiffe’ battery. 


Have you ever known of this on the market as an efficient dry 
cell ?—No, I have never come across any cell on the market by the 
name of Bender, nor any one like this inside. | 

Now turn to Thiebaut. In your opinion, could anybody in those 
four papers pick out the plaintiffs’ specification ?—No. 

Is there anything in those papers to tellyou what to avoid or 
what alternatives to choose to get nearer to or further away from the 
plaintiffs ?—' The instructions to avoid are very few. There is 
only опе, I think, and that is the original patent. They were to 
avoid throwing away the powder. 

Do you find any means in those four documents, picking out such 
of the things as he suggests, that would get you anywhere nesr the 
plaintiffs 7— No; there is a preference expressed at the end of the 
third certificate in favour of plaster as against cement or clay, 
because it e ds in setting. | 

In your opinion, would а cell made in accordance either with the 
patent or any of these certificates of addition resemb]e the plaintiffs' 
ару. ?—Only superficially. It would not have the (соф working 
pro ев. 

ould it be an efficient battery if made in апу of thosé ways ?— 
I think not, and some of them would be very inefficient. 

Answering further questions, Wrrwess ‘said there was nothing in 
Germain to indicate whether you were intended to powder your 
manganese as well as your retort carbon. There was no provision 
for keeping the cell moist by hygroscopics. Plaintiffs combination 
or his construction and arrangement were not to be found in 
Germain's document. There was no suggestion in it of two plastic 
or semi-solid layers standing by themselves without extraneous aid. 
In Castle-Smith's specification there was a direction not to use in 
the outer layer what either the plaintiff or tbe defendant used. 

Mr. ALFRED GoRDON SALAMAN, examined by Mr. Mouton, said 
he was a consulting and analytical chemist of many years’ experience, 
and until lately had been vice-president of the Institute of 
Chemistry, and vice-president of the Society of Chemical Indifstry. 
He bad carefully considered the plaintiffs’ specification, and 
experienced no difficulty in reading his invention from that docu- 
ment. He had carefully examined the documents referred to as 
alleged anticipations. 

Do you find plaintiff's invention, or his combination and arrange- 
ment in any one of them ?—I find that as a combination the 
invention of Hitchoock is a complete one. If І look to the alleged 
anticipations, I find fractions, fragments or portions of that invention 
in various of the specifications, but, reading it as a whole, I do not 
find the plaintiffs’ invention in any of the alleged anticipations. 

Explain to his Lordship what you understand, as a chemist, the 
invention to be, reading the specification from that point of view.— 
I read the document to describe a double-layer battery in which 
there are two electrodes, one of sinc and one of carbon; that 
surrounding the zinc electrode, which is a circular cup, preferably, 
there must be a material which is sufficient of a filter to prevent 
solid matter making ite way through it in the form of the 
depolariser, which must be kept from contact with the sinc; that 
that layer has got to stand up by itself without support either by 
way of springs or bands; that that layer must be us and must 
be permeated with the excitant, and must have in it a hygroscopic, 
which, by combination with the excitant, will form a double salt so 
as to increase the solubility of the excitant, and to lower the freezing 
point of the excitant salt itself, so that the battery will not freeze, 
which is attained by means of the sinc chloride added to the 
ammonium chloride, and that that layer must be in close contact, 
and continuously in close contact witb, the depolarising mixture, 
which depolarising mixture is made up of a conductor and a 
non-conductor, which is the depolariser; those two must be 
in such intimate contact that as the hydregen is evolved as part 
of the working of the battery, the depolariser may deal with the 
hydrogen by becoming itself partially decomposed; the depolariser 
is made to give up a portion of its excitant, being reduced to the 
lower oxide of manganese, and in so doing that water must be 
gathered up by the hygroscopic that is present, and there must also 
be a sufficiency of absorbent and porosity in the depolarising agent 
to dissolve and conduct away the ammonia that is formed as part of 
the decomposition of the electrolyte; that depolariser has to stand 
up by iteelf, and it is of great importance that they should be both 
in this instanoe in a state of sub-division, and very fine sub-division. 
The reason is that as hy is given off it must not come in 
contact for any length of time with the finely powdered carbon; 
they must be so intermixed that the hydrogen is dealt with by the 
peroxide of manganese immediately and not permitted to polarise 
the carbon. Then the carbon rod is placed in that mixture, but the 
finely- powdered carbon which surrounds the peroxide of manganese 
enlarges the function of that carbon rod. I think that is substanti- 
ally, to my mind, a description of the invention. 

Examination continued: He thought that for the purposes for 
which plaster of paris was used in the plaintiffs’ specification 
blotting paper was an equivalent. In support of the statement he 
produced а cell, into which he put a pulp which was made of the 
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pulp of blotting paper poured in, and it was there quite a porous 
material. - 

Now, for the purposes of this battery, do you think it makes the 
least difference whether the outer Jayer is poured in when it is 
soft or got in if you can do it in the condition in which it has to act 
in the battery ?—So long as it produces the same result, and it is 
merely a direction how to produce the result so that the battery 
may function efficiently, I do not think it makes any difference. 

Now, will you go to the inner layer? First of all, you notice it is 
called a compound layer. What do you understand by that ?— 
Re it asa technologist, I should certainly understand a “ com- 
pound” to be a mixture. When you compound drugs you mix 
them. There is no question as to how a chemist would read that 
word ' compound." 


We have heard a great deal about the absurdity of putting іп а 


hygroscopic. First of all, defendant has a hygroscopic in all his 
layers ?—Yes; undoubtedly.. 

You have examined and analysed it?— Yes, I have. It is the 
same hygroscopic as Hitchcock's. 

I think you have made a careful analysis of the defendants’ 
battery ?—I have. 

In your opinion is it made substantially in accordance with the 
plaintiffs specification ?—Assuming that the blotting paper, in a 
moist condition, is an equivalent, as I believe it to be, for the 
excitant layer of a Hitchoock's specification, then I Lave no hesita- 
tion in saying that it is an equivalent. I$ is a substantial imitation 
of Hitchcoek's specification. 

Is there any funotion that plaster of paris plays, that flour plays, 
in the plaintiffs’ battery, which the bleaching powder does not play 
in the defendants’ battery ?—I know of none. 

With that exception, just state the result of your analysis of 
the defendants’ battery.—The battery I analysed consisted of an 
external cardboard case, a zinc pot, a white layer, a black layer, а 
carbon rod, and the top was closed by pitch, and there was no veut. 
The battery consisted of three cells placed one on the top of the 
other, with an arrangement to keep them together. The black layer 
or decomposing layer of the cell consisted essentially of manganese 

xide, of ammonium chloride, with traces of iron and lime as 
impurities, together with ammonium chloride and sinc chloride, 
which I obtain as an aqueous extract of the black layer. 

What about the carbon ?—And a residue of carbon. 

Is the chloride of ammonia sal-ammoniac ?— Yee. 

And the chloride of zinc ?—Chloride of zinc. 


Were the manganese and carbon pulverised or not ?—They were 


both pulverised and substantially equivalent to that which was 
described in Hitchcock's specification. | 

Reading tbe description of Brandon, could you have arrived at 
the plaintiffs' invention ?—Certainly not. 

Fugther examined, Witness said that in Skrivanoff of 1882, 
Walker-Jensen of 1885, Germain, Thiebaut and Bender, he did not 
find the combination described in the plaintiffs’ specification. In 
Gasener of 1887 and Dymond there was no direction for putting any 

ulverised or crushed depolariser up against the carbon pole. In 

ebb and Jensen's complete specification he, did not find any 
direction for arriving at either of the layers in the plaintiffs’ 
specification with hygroscopic or otherwise. The differences were 
very great. 

Cross-examined by Mr. Warrer: He should imagine by the 
description in the plaintiffs’ specification the battery was meant to 
be one that stood upright. He thought a sandwich battery might 
be read into the plaintiffs’ specification. 

As far as the method of construction of the defendante’ battery 
goer, defendants have not followed the method of construction 
pointed out in the plaintiffs’ specification ?—Not as regards the 
mii ys of construction of the battery, but that leads to the same 
res 

I am not on the question of result. I am on the question of what 
I am directed to do in the specification. I am told to have a tem- 
porary core round which I must pour a fluid, which fluid is after- 
wards to set. So far, there is nothing of that kind to be found in 
defendants’ battery ?— These instructions direct you toward what 
you are ultimately to obtain. I think that youdo obtain the same 
effect and the same result in the defendants’ battery. 

Then do I understand that if I take some carbon and manganese 
—I will assume for the moment in powder—and make that into a 
circular shape with the carbon rod in the centre, and wind some 
blotting paper round it, and put that into a zinc pot, Iam taking 
the plaintiffs’ invention ?—I never said that. I say that if you 
have blotting paper which maintains a plastic condition, or is semi- 
solid as the defendants’ paper layer is (it contains som 30 per cent. 
of water as I have analysed it), and if that is permeated with the 
exciting agent, plus the hygroscopic—if that constitutes a layer 
that is in contact with the zinc, and is on the other side in contact with 
the solid depolariser, which is in a semi-solid condition, and the 
whole is enclosed, as it is in thie defendants’ battery, then, in my 
opinion, you have an equivalent of the plaintiffs’ battery, and any- 
one reading this specification would be led to make it in that way. 

I ask you, did I take the invention ?—Well, in my opinion, it is 
the same. 

You consider that a piece of blottivg paper ?—It fulfils all 
the functions ud efficiency, and therefore I considered it an 
equivalent. It ів not an ordinary piece of blotting paper which 
you have got here, you have got a piece of blotting paper so 
arranged that it does all that this other invention does. It stands 
up; it is plastic; it is permeated by the excitant; it is 
permeated by the hygroscopic; it is next to the depolariser; it 
is next to the zinc; it wants no holding up by canvas bag or 
springs, or anything round it; it holds itself up, and, in my 
opinion, it is substantially the same thing. 

In your view the question of whether the thing is in а fluid 
condition to begin with, and is poured into the battery 


has nothing to do with the battery?—No, I think what you 
are aiming at here is to give a direction how to make a battery that 


. wil act efficiently. I do not think you must lay stress on the 


actual method of manufacture. That is for a man to vary as he 
pleaser, so long as he arrives at the result that the inventor intends 
him fo arrive at. 

I ask you, in your opinion, is pouring and setting any part of this 
invention so far as the outer layer is concerned ?—I ғау that as 
regards the actual invention I do not see that pouring or setting is 
part of the battery described in the invention. As rds con- 
venient directions to arrive at the result the inventor desired, I 
think it is part of the invention—but only so far as that is 
concerned. 

. At this stage the further hearing was again adjourned. 


On Wednesday, May 27th, Mr. ALFRED GORDON BALAMAN, 
further cross-examined by Mr. WALTER, said with reference to the 
plaintiffs' specification, that in his opinion actual stickiness was not 
an essential charaoteristic of either of the layers. 

Will you tell my Lord what eleotrically is the advantage of semi- 
solidity ?—Well, I do not know that one could вау electrically. 

That is the question I ask. I want to know what electrically is 
the advantage of semi-solidity ?—I would answer it in this way. 
The advantage to my mind is very great in so far as you have 
manganese in a semi-solid condition, it implies ipso facto that you 
have fine pulverisation, which means that you have the intimate 
admixture of the carbon and the manganese peroxide in such a way 
that as the hydrogen is evolved it will not polarise the conductive 
carbon, but will immediately decompose the manganese peroxide, 
and the functions of the depolariser will be uniformly performed 
throughout the whole mass. That is why I regard it as important 
from a battery construction point of view. 

Will you tell me whether you think I am taking the plaintiffs’ 
invention in substance, 1f, assuming that I have got the plaintiffs’ 
outer layer, I am only proposing to fill up the inside with a mixture 
of lead peroxide, sal-ammoniac water, and sinc chloride—will you 
tell me whether I am taking the plaintiffs’ invention if I do that ? 

His LoRpsHiP: The point is no carbon ? 

e Mr. WALTER: No carbon? Is that the plaintiffs’ invention? 

His Г,ововнр: If you omit the carbon. That is the point of the 
question, as I understand it. 

Mr. літав: If I omit carbon am I taking the plaintiffs’ inven- 
tion ?—Ishould say you were taking the plaintiffs’ invention, less a 
very important feature of it—less a very important feature of the 
combination. I regard this, as І ssid yesterday, as a combination 
invention and nothing else, and if you take this carbon away, you 
take away the conductivity through the depolariser, and that is 
an extremely important thing. 

The witness having been re-examined by Mr. Astbury, 

Mr. Јовх ReciNALD GALL, examined by Mr. Pacer, said he was 
in the engineer-ir-chief's department of the National Telephoue Co, 
and bad been there over 15 years. He was well acquainted 
with batteries, the company using a Jarge number of batteries. They 
were used principally for the speaking circuit of the transmitter in 
subscribers' offices. For that purpose they required a battery that 
would not polarise quickly, and one tbat was always ready for use. 
He had made testa of a large number of batteries. He had tested the 
Hellesen and the Gassner, aod subsequently he tested the plaintiffs' 
battery, the Burnley battery. As a result of those teste, the 
National Telephone Co. used tbe Burnley battery for their work. 
They used the Burnley known under the name of the E.C.C. 

To the exclusion of the Hellesen aud Gassner cells ?— Practically. 

Can you tell his Lordship why the Gassner and Hellesen cells 
were not preferred, or, rather, why the Burnley battery was 
preferred; what were the defects of the Hellesen and Gassner cells? 
—Speaking from memory, I think they would not remain in stock. 
If you kept them in stock and. did not use them, they would 
deteriorate, and I do not think their recuperativo powers were so 
high as the Burnley. 

Was it your experience that the Burnley battery was the best for 
your purpose ?— Yes, of the cells we had tested up to that time. 

Do you speak as to the internal construction of these batteries? — 
No, that does not interest me at all—simply as to their use. 

Do you still continue to use the plaintiffs’ battery ? —Yes, we still 
use them in large quantities. | 

You also use the Obach cell ?—Yes, in large quantities. 

That was the infringement in the last action. At this present 
moment you are using large numbers of the plaintiffs’ cells ?— Yes. 

Cross-examined: He made the tests about the Gassner and 
Hellesen prior to 1892. Every dry cell polarised if you kept it on 
too long, the E. C. C.“ or any other battery. 

For intermittent work, dry cells were now largely used. The 
company probably had some of the Obach cells in use at the present 
time. 

Mr. WALTEBR: There was no injunction granted. The injunction © 
was stayed. 

Mr. Astnury: Do you say no injunction was granted ?—It was 
granted, but there was a stay. 

His LoRpsnriP: I suppose the case is going to the House of Lords, 
and there was a stay meauwhile ? 

Mr. AsTBURY: Which we consented to. à 

His LonpsuiP: Mr. Walter's observation only meant that the 
battery wasstill on sale? 

Mr. WALTER : Still on sale, and has à large sale. 

Mr. ASTBURY: Leer, it is a very popular battery. 

Cross-examination continued: He could not say when the Obach 
came on the market. It came to them after the E.C.C. They first 
used the E.C.C. somewhere about 1892 in large quantities. 

Have you noticed the later cells of the E.0.C.? I suppose it isa 
cell which has gone on improving ?—Yes. 
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It has got better? — Les, I should вау it had. The E. C. C. 
battery, like all other batteries, was not always up toa bigh stan- 
dard of efficiency. The insides of the batteries did not at all 
interest him. 

All you are concerned about is—— ?— What we get ont, of them. 

I think when they started they used to burst? — We did have a 
few burst in the firet instance. The witness stated that he was 
acquainted with the old dry batteries. He knew they were in use, 
but could not say they were iu large use. 

Mr. Harry TuHEODORB BABN TTT, examined by Mr. Shaw, said 
he was a member of the Institution of Electrical Engineers, and 
was engaged by the Electric Construction Corporation some years 
ago to introduce the E.C.C. battery to the trade. That was, he 
thought, in 1890. As soon as he took up the sale of the Burnley 
battery he was shown a few of the Gassner batteries. He had made 
some tests of the Gassner in the presence of persons whom he 
wished to take up the Burnley cell, and in every case it tested ғо 
inefficiently that no prolonged test was found necessary. He had 

tested the Hellesen cell against their cell. Some of his customers 
took up the sale of the Helleren at first, but they soon dropped it. 
That was the date when they were msking the Hellesen with 
colloidal absorbent. His recollection was that the price of the 
Hellesen wholesale came out at about the same as ће E. O. C., but the 
retail price was actually lower. 

With the exception of the Gassner and the Hellesen, did you 
de any other dry cell in commercial use ?—Not until & year after, 
about. 

Did you travel all over the kingdom ? —Yes. The witness stated 
that be travelled about for 18 months to introduce tnis battery, and 
in that time the sales had become so large that they could not be 
dealt with by the Electric Power Storage Co.’s booke, which were 
books dealing with large storage batteries, and he was inst: umental 
in getting the sale of tbe batteries transferred to the General 
Electric Co., Ltd. They agreed to take 10,000 a year, and the first 
year they took more than twice that amount. He had no difficulty 
in getting orders. The Central Telephone Excbange was one of the 
first customers, and took up the cells to the exclusion of the 
ordinary Leclanché. They said tbe E.C.C. cost them less than the 
Leclanché did for men's time. The cells were not made with a 
vent for some time after they were first sold. The cells were very 
good before the vent was adopted, but there were some bursta. 

Cross-examiped : He had nothing to do with the manufacture of 
cells. He could not tell how the cells were made in the factory in 
those days. The first cells sent out—at least, they were supposed 
to be— were hermetically sealed up cells, but sometimes they were 
not. These were sold by the E.P.S. Со. He could not tell how 
those were made. Е 

If they were hermetically sealed I am a little at а loss to under- 
stand why the sea atmosphere did not agree with them. What has 
the difference of seaside and inland air to do with hermetically sealed 
cells ?—It is very strange, is it not? It has been suggested by an 
sbler man than I tbat the iodine in the sea atmosphere attacked 
tbe zinc on the soldered line by setting up local action. 

WITNESS, farther cross-examined, said he bad sold some of the 
cells to Mayfield, in Queen Victoria Street, and he would be sur- 
prised to learn that they returned several thousand cells burst. The 
method of business done by his principals was to give a good dis- 
count. He thovght the discount in the case of large buyers was 
30 per cent., which was ueual in the telegraph trade. The cells 
were used for bells very largely, and for military firing too, and for 
all purposes where intermittent work was required. 

The hearing was again adjourned. 


On Thursday, May 28th, Mr. WILLIAM PuiLLiPS THOMPSON, 
examined by Mr. Shaw, said he was the chairman of the plaintiff 


company, and had an intimate knowledge of all the dealings of the - 


company with tbe Hitchccck patent, which was put before him, in 
the first inttance, with a view to its being taken up in this country. 
The company bad some of tbe batteries made in order to test them, 
and they took special care to have the batteries made according to 
Hitchcock’s specification, because they wished to know whether 
they should buy the patent or not. They weigbed tbe materials 
according to Hitchcock's prescription. The test which they con- 
dacted was a simple one. They had a very strong bell, a large 
electric bell, and they placed this bell successively on this battery 
and some other batteries, and one of the baiteries they put it on 
ran for 27 days and nights. | 

Mr. Justice BUCKLEY: You mean Hitchcock's ?—Yes; I do not 
think avy of the other batteries ran more than a day or two without 
running down. 

Mr. SBAW: You mean that this bell was ringing continuously, 
without intermission, for 27 days and nighte?—Yes; it was in a 
cupboard. I cannot say at night time because I was not there, but 
we left it ringing when we went away, and it was ringing when we 
came back. 


Did you try a Leclancké battery of the type known in 1890 on 


the same bell ?—Yes ; an ordinary common wet Leclanct é. 

What happened to the Leclanché ?—1t ran down very quickly 
indeed, then stopped. Then we let it lie for a minute or two, then 
it would go on again, but we could never get a continuous current 
from it. 

Mr. Justice Bucktzy: When you say a very short time, what do 
you mean ?—A few minutes on this bell. It would go on longer 
with a smaller bell. 

Mr. SHaw: Was this a bell which required a large current, or 
not ?—A tolerably large current. It was the largest size ordinary 
house bell. 

Further examined, Wirnzss said they tested the Gase ner as well 
as the Leclanché. The Gasener was tested un a voltmeter, the same 
as that on which Hitchcock’s was tested. | 


What were the comparative results there ?—I remember that the 
result of the Hitchcock's battery was enormously better than the 
Gassner, but what the results were I cannot remember. 

Examination continued: He was satisfied with the results of the 
experiments as regarded the efficiency of Hitchcock, and the com- 
pany bought the patent, and granted licenses to tbe Electric Con- 
struction Corporation to make. Afterwards the license was granted 
to the Electric Power Storage Co. The two licensees were prac- 
tically one—one was a branch of the other. | 

How were you paid by your licensees—how were your profits 
got ? — From tbe Electric Construction Corporation, Ltd.; we were 
paid at the rate of 4d. & cell. When the change took place they 
said that arrangement was very awkward, as they made small 
cells as well as big, and it would not pay them to make small cells 
at all at 4d. a cell, во we agreed on 10 per cent. of the actual sales. 
There was a royalty. 

The first year, what did your royalties come to at 4d. а cell ?— 
The Electric Construction Corporation bad paid us £600 altogether, 
they, and possibly part of the time, the other company. I cannot 
say exactly when the change took place. We got about £600 
altogether in the first 12 months. 

Further examined, Witness said he estimated that the total 
number of batteries on which the company had received royalties 
was about 1,250,000 up to February of last year. In the cells he 
made, according to Hitchcock, there was no vent put in. The cells 
worked satisfactorily without a vent, and he had never received any 
complaint from the licensees of bursting. 

In the making of cells with zinc as the outside container was it, 
or nof, a common practice to ure amalgamated sinc for making the 
container ?—They always amalgamated afterwaids. They made 
the zinc, and then amalgamated it after it was made. 

Is that common with all zinc batteries ?—I never heard of it 
not being done until a day or two ago. 

Cross-examined by Mr. MouLTon: І should like you very much to 
produce the bell on which you say this test was made, or one like 
it ?—I will try and get one as near as I can see like it, but after 10 
years, and not being an electrician and seeing only the outside of 
the bell— for I do not think I undid it—it would be rather difficult. 

You do not manufacture yourselves for the public ?—Never. 

Therefore you did rot know whether your licensces had returns? 
—No. Well, they never told me they bad. I never heard of them 
having returns. 

When did you first hear of cells being put on the market with 
binoxide of manganese and carbon, powdered, in tha centre with a 
carbon rod, and some soft layer outside and then zinc ?—I never 
beard of it until after the date of the patent. I cannot say exactly 
wher. Ours was the first I heard of. 

After youre, what was the first you heard of ?—The first I heard 
of I think was a thing called the Е S. | 

What date was that ?—I could not tell you exactly, but I think 
it was towards the end of 1891, or the beginning of 1892. | 

That battery is well known now ?— Yes. 

And has been sold ever since 1891 ?—I do not know that. It has 
sold, I believe, ever since 1893, but I only found a single specimen 
in 1891 or 1892. 

Then from 1893 on you knew of its being sold ?— Les. 

And you brought no action in respect of it?— Les; I think we 


‚ commenced an action on one occasion. 


At what date?— Any action that we actually commenced was 
very recent. Since the date of the Siemens's trial. 

Did not they bring an action against you because you threatened 
them ?—Not that I know of. They may have done to. | 

Will you explain why, from 1893 to 1903—10 years—you brought 
no action ?— Because we had au agreement with the F. C. C., or 
rather the Electric Power Storage Co, that they should fight in- 
fringements in given proportions to us, and I never could work the 
Electric Puwer Storage Co. up to the scratch of fighting. 

Neither you nor your licensees have ever interfered till 1903 ?— 
We remonstrated and threatened, and did the best we could. 

Did you bring an action in 1903 against those people who were 
making the batteries ?— Yes. 

Will you let me see the terms on which you stopped that action. 
Has the solicitor got them ?—I expect he has. 

Mr. Moutton: May I have them? 

Mr. ASTBURY: You are absolutely not ertitled to see them. It 
prc vides for a number of trade matters. І am not going to show 
these people the terms unlees I am forced to. 

Mr. Justice BuckrEv: Disclosure of trade secrets is another 
matter. 

Mr. Movutrom: I never disclose secrete, but I want the terms. 
These terms were made with people who were claiming a right to 
make the batteries.— They claimed they had some sort of defence, 
but it was a pretty poor one so far as I could see. : 

But good enough to settle on ?—8ettle on when they were willing 
to pay. 

Mr. ApTBURY eaid they took a license and paid a royalty. He 
would not produce the terms, as the matter was quite irrelevant to 
this action. 

Mr. MourTON: Excuse me, it is an issue. This is one of the 
prior users. 

Mr. Justice Восківу: Suppose you get that, it would not be 
more than this, would it? It would show there was a battery iu 
litigation; that it was worth some one's while to take a sum of 
money forit. If they had put in а defence, the deferce would have 
been another matter, but a mere compromise does not come to 
much. 

What was the name of the company in 1903 that was making 
this battery ?—I believe it was called the Electric Stores, Ltd. 

In 1903 what was it ?—I am not sure whether it was Ford, Lloyd 
and Co., or the Universal Battery Co. 

Did you bring an action against Messrs. Clements & Bons ?—Not 
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that I know of. There have been about 60 or 70 actions brought. 
I bave not kept account of them. This was one of them, this 
Universal Battery Co. 

Did you know of any circular letter from the Universal 
Battery Co. sént all round to their customers statiug that they 
had made these batteries before the date of Hitchcock’s patent? 
—No. 

Answering further questions, Wirnrss said the Electric Stores 
cell was the first cell of this type he saw openly sold in the market. 
The next cell was either the Obach or the LE.C. There was also 
the Hale Bros.’ battery. Hale Bros. gave а full return of their 
batteries and paid for them. The LE.C. were getting theirs from 
America, and they stopped it for a whole year, and then began 
again. They were selling them to-day, and he fancied an 
action had been commenced against them. 

Did you not threaten them іп 1899 and then not go on?—I do 
not remember exactly what happened. | 

I put it to уоп tbat they defied you and went on selling ?—I will 
not be quite sure. It is highly probable, because about that time 
we had the Siemens case in band. ; 

From 1895 they bad been selling openly ?—' They were not selling 
openly until after Siemens began to infringe. Then it was hopeless 
going on any further to attack anybody else. | | 

When you interfered with the International Electric Co., did 
they remind you of an action which had been brought in the States 
and was dropped, and did they defy you to go on exactly as 
before ?—One of the companies —I will not be sure it was the Inter- 
national—did mention about the one being dropped in the Btates. 
That is the first I heard of that action. 

I put it to you they were selling openly all that time ?—Noft till 
after Biemens’s people began. 

Obach and Siemens cells were sold in large numbers in 1894. Who 
else sold openly.?—1 do not remember any others at the present 
time. There may have been others. Since Siemens began infringe- 
ing we left off taking any account of these things, because we knew 
it we did not fight Siemens, the great big man, it was no use fight- 
ing the others. 

It does not seem to me you bad done much before?—Yes, we 
brought several people to book directly we begau. I cannot remem- 
ber who they were now. 

Is there anybody here who is concerned in the manufacture of the 
E.C.C. ?—Not that I know of. 

Practically you are the only shareholder in this ?—No, there are 
а lot of other shareholders, but they аге all small. 

How many shares do you hold ?—I tried to buy out the other 
shareholders as well as I could, and I have bought most of them. 
I think there are about 500 or 600 shares speaking without the 
book in other people's hands, the rest are mine. 

How many are yours ?—4,000 or 5,000. 

Have you issued any debentures to yourself ?—Yes, £600; and I 
paid for them in cash. 

What was the date of that painful proceeding of paying for them ? 
II think they were issued during the Siemens trial. 

Mr. Astbury having re-examiued witness, the plaintiffs’ case was 
closed. 

Mr. MouLToN, addressing his Lordship for the defence, ssid the 
thing tbat had impressed him most of all in listening to the evidence 
in this case was the importance of making up one’s mind as to the 
meaning and scope of the letters patent before one could tell the 
effect or relevance of evidence. He had heard every witness 
examined or re-examined as to differences between anticipations 
and not the total invention, but the particular form of it which 
appeared in the specification, and which the patentee carefully dis- 
claimed as being the whole of his invention. If his Lordship came 
to the conclusion that the scope of the plaintiffs’ claim was so and 
so, then an anticipation of any portion of the field that it cover:d 
waa an anticipation of the invention. 

Mr. Justice BuckLey: Is that so? As I understand it, the 
Court of Appeal have held that this is a combination patent. 
I understand that pulverisation was regarded as essential in 
the patent and that the patentee claimed pulverisation. Both 
these claims were sustained in the Court of Appeal, I suppose, the 
combination patent and the pulverisation of an essential part of the 
combination. Do yon agree that that is the scope of the judgment 
in the Court of Appeal ? 

Mr. MourTON, continuing, said nobody could question that it 
was a combination, because it was a combination of two layers, 
but there was no magio in the use of the word “combination.” 
Every arrangement containing more than one element was a com- 
bination, and in that sense he did not dispute that it was a com- 
bioation patent. But the most important thing to consider was 
that the interpretation of the patent was an interpretation on the 
evidence just before the Court. Nobody pretended that the 
interpretation which the Court put upon these letters patent was an 
interpretation to be obtained from the document itself, without 
evidence as to the state of knowledge. The consequence was that 
in this action that interpretation did not bind his Lordship in any 
way. 

Mr. Justice BuckLey: On the construction of the document І am 
bound. 

Mr. Mouton submitted that that was not so on the construction, 
otherwise than came from the document itself. The interpretation 
given by two of the learned judges in the Court of Appeal came 
from the document as interpreted by the evidence of the state of 
the art, and everything of that kind. Take an example that а 
hygroscopic body was necessary. Nobody could suggest that that was 
shown by the document as apiece of construction. If it was going 
to be said that one could tell from the documents that there must 
be a hygroscopic in the excitant, one could tell from the document 
that there must be a sal-ammoniac cell, that must be a question of 
" what is substantially as herein described,” or “ substantially ” 


must be a question of the state of the art, and what it would convey 
to an electrician. . a 

Mr. Justice BUCKLEY: In Hitchcock where he says in describing 
the inner compound “ Sal-ammoniac one part, chloride, or other 
analogue one-tenth part," you do not say you could vary that so as 
to omit the hygroscopic altogether ?— You must take this or some 
other one. 

Mr. Mobi. ron: The excitant that he used is sal-ammoniac, and 
one-tenth part of chloride of zinc or some other chloride, but he 
may change the whole excitant. | 

Mr. Justice BuckLEv: I doubt that. 

Mr. Mourrox: Our case will be as plain as possible that this man 
deliberately says you can change your excitant. 

Mr. Justice BUCKLEY: You may vary it. 

Mr. Мосітох: But you can change it. Take that very case 
"sal-aàmmonisc one part, chloride of zinc or other hygroscopic 
analogue." It means this, that you can put instead of chloride of 
zinc, chloride of calcium. 

Mr. Justice BuckLEv: You may put any other hygroscopic 


‘and it wil work, but you may not omit the hygroscopic 


altogether. 

Mr. MouLTON: The case I am going to put will be that to an 
electrician this would mean you might cbange this, and you might 
have no sal-ammoniac at all Sal-ammoniac is not part of the 
patent. | 

Mr. Justice ВоскгЕү: I understand Lord Justice Stirling to say 
on the question of pulverisation, this patentee has insisted upon 
pulverisation for this reason: that he says you must get a pasty 
substance, and you are only getting a pasty substance if your 
pulverisation is so thorough as that you get capillary attraction. 
Suppose you prove by evidence that capillary attraction had 
nothing to do with it at all, then that part of the argument would go, 
and on further evidence you would be able to show that pulverisa- 
tion is not insisted upon by reason of the fact that a pasty substance 
can be reached by the use of the capillary attraction. You can 
give evidence of that. That would not be contradicted in the 
construction which the Court of Appeal have put upon the 
document, 

Mr. MouLTON said he would show how the supposed state of 
electrical knowledge had been used by the Court of Appeal right 
throughout for the purpose of arriving at what was substance 
and what was not. All that he was entitled by his evidence in 
this case to vary. So faras the evidence was varied, the interpreta- 
tion which his Lordship put upon “substantially as described ” 
would also be varied. That was important, because the history of 
the last case was extraordinary. The points that were put to the 
Court as being points of substance were points that were obtained 
from the witnesses. They were not points upon which he ventured 
to think there was any evidence which bore on the matter at all. 
Certainly there was not the evidence that the defendants would 
bring forward, or the evidence which they had already obtained to 
show that the points suggested were absurd. He would call his 
Lordship’s attention to one: “ Each paste must be independently 
excited ; theone paste must not draw its excitant from the other.” 
That was one of the contentions, and practically a contention which 
was adopted. To any electrician the idea of saying that that was 
a matter of substance was ludicrous. This was what it had come to 
in the last case, and what he trusted they would (prevent its 
coming to in this case—that the. invention was defined, not by 
knowledge, but by ignorance; that points that were never proved 
with regard to the state of the art had been suggested and accepted, 
because, he supposed, there was no evidence directly against them. 
The Courts could not be technical Courte, and if points were going 
to be put to them that dare not be put to them in the presence of 
witnesses, it was quite time they should take care that they file the 
whole of the case, in order that the Court might know by means of 
oral testimony what the state of the art wae. Their Lordships in 
the previous case had not a great deal of the evidence that he would 
now put before the Court, and therefore they had to interpret the 
specification, and, of course, for the purpose of this case he must 
assume they interpreted it rightly, though which of them inter. 
preted it rightly when there were three distinct interpretations he 
did not know. 

Mr. Justice BuckLkvy: Will you tell me in which way each of 
them respectively construed it ? 

Mr. AsrTBUBY: I think they accepted Mr. Swinburne in the Court 
of Appeal. 

Mr. Мосттох: My Lord, that is really too severe a task for me. 

Mr. Justice Воскгкеү: It appears to me they all agreed that it 
was а combination patent, and that all the several parts were old. 
They all agreed that there is nothing new in any one of the several 

arts ? 
s Mr. MourToN: I think so. 

Mr. Justice DuckLEvy: But it was a new combination, they all 
agreed in that. 

Mr. Мосгтох: But опе thing they did not agree in, so far as I 
can make out, is this: they did not agree themselves on what it was. 
That is the real fallacy. Not one of them, unless it is Lord Justice 
Cozens-Hardy, keeps to the same definition of it. I: oscillates 
between the actual receipt and that which is claimed in the patent, 
and, so far as I have read their judgments, not one of them does 
what Iam going to ask your Lordship to do: stick to the same 
meaning of the invention when they are considering the specifica- 
tion and when they are considering the anticipations. 

The learned counsel then proceeded to go through the plaintiffs 
specification. Не would show that to the mind of an elcctrician— 
the instructed mind of a person to whom the specification was 
addressed, for by the House of Lords in the Badische Austin v. 
Levinstein case it was decided that that was the way you bad to 
interpret it—'' Subetantially as set forth " would not carry with it 
what was suggested by the plaintiffs, and would not carry with it 
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what was taken to be carried with it on the evidence in the last case 


by the Court of Appeal. He would ask his Lordship to make up 


his mind as to what from the specification and from the evidence 
that he would put before him as to the general electrical knowledge 
was the scope of the patent, and then he would develop the case 
with regard to that scope. The patent law of England was to take 
the whole scope of the patent, that was to say, the whole field that 
the inventor had claimed as his own. If any portion of that was 
old, the patent was bad until that was disclaimed. When they 
came to examine the evidence that had been given by the plaintiffs 
in the present case, he thought he might fairly say that the whole 
of the distinctions drawn with regard to anticipations were entirely 
directed to the differences between the whole scope of the patent, 
and a particular recipe. 

Mr. Justice BuckLgv remarked that what he got out of the 
judgment of Lord Justice Vaughan-Williams was that the Lord 
Justice considered that the patentee had insisted upon pulverisation 
as an essential thing from his point of view, and that the patentee 
bad a valid combination patent. 

Mr. Mourrox: Yes, my Lord, I think so, because he took pulveri- 
sation to be a novelty. 

Mr. Justice BuckLEy: He says so. ` 

Mr. Моџгтом said he would show to his Lordship that pulverisa- 
tion was not a novelty. It was a question of ordinary electrical 
choice what condition of pulverisation they should use. He would 
show that to an electrician’s mind the question of more br less 
pulverisation would be a question of “ Do what you like." Ten 
years before this there had been in standard electrical books esti- 
mates of what kind of pulverisation was the best—what was best for 
the one and what was best for the other—and so far from there being 
any novelty, it wae a thing that had been worked out just in the 
eame way as strains on beams bad been worked out. It was per- 
fectly clear that the Lord Justice's mind in deciding with regard to 
pulverisation was guided very largely by the evidence before him, 
deg was very different to what was now to be placed before the 

u 

Mr. Justice BuckrEv: Lord Justice Stirling arrived to some 
extent at his conclusion that pulverisation ів essential on the footing 
that unless you have fine pulverisation you will not get the benefit 
of capillary attraction. 

Mr. MourTON: There again that is absolutely based on evidence. 

Mr. Justice BUCKLEY : I agree it is. 

Mr. Mouton: And that I trust we shall change. 

Mr. Автвовү: It is based on one answer of Mr. Swinburne’s. 

Mr. MovrTON: Your Lordship will hear how we make our battery, 
and I think you will come to the conclusion that holding up by 
capillary attraction does not describe ours. 

Mr. Justice BucKLEvy remarked that Lord Justice Cozens-Hardy 
found that there was nothing to indicate that pulverisation, though 
. desirable, was essentia]. 

Mr. Movrros said that it was very difficult indeed to keep one's 
ideas clear in the case of a patent where a maa had described one 
thing and broadened it out almost illimitably. It was essential to 
a right decision to keep one's ideas clear so that you treat as tbe 
invention always one and the same thing. They must take one 
form, which was that which the claim claimed, and compare that 
rigorously both for anticipation and infringement. He was per- 
fectly certain anticipation after anticipation had been thrown aside 
because it did not use any flour — because it did not use plaster of 
paris. His suggestion was that a majority of the learned Judges in 
the Court above decided that the claim included all cases of two 
plastic or semi-solid layers, one containing a depolarising material 
and the other not containing a depolarising material. Unquestion- 
ably that was Lord Justice Cozens-Hardy's view. In this case he 
(the learned counsel) had a great advantage in the question of 
infringement. The greater part of the argument in the other case, 
except, perhaps, that which related to pulverisation, was based on 
the special method of making the outside layer. Defendants’ out- 
side layer was made in an entirely different way. What they were 
using was not a semi-fluid or plastic layer. On the other hand, if 
it was semi-solid or plastic, then unquestionably plaintiffs’ specifica- 
tion had no patentable subject matter at all. Common knowledge 
however applied could not constitute invention. Whether the 
batteries were made round, or made square, or made flat, or whether 
they were made one way or the other in shape was a matter of 
ordinary common knowledge and common practical choice, and 
nobody could say that that could even be an element of invention. 
There were many things which could not constitute an invention 
because they were so well known to electricians that the whole 
world was entitled to use them and they must be part of the know- 
ledge of a competent electrician. In the present case the electrical 
battery considered from the point of view of ita electric action 
was perfectly well known. That was admitted. It was an 
ordinary Leclanché cell. Leclanché was the first man who saw the 
advantage of having a carbon electrode surrounded by powdered or 
crashed binoxide of manganese and carbon, using as an excitant 
whatever one liked. A vast number of excitants could be used. 
- There was no originality whatever and admitted to be no originality 
. whateverin the electrical combination. His learned friend had tried 
to suggest that there was a novelty in pulverisation. If there had been 
no literature on the subject, he (Mr. Moulton) would have thought 
that it would be impossible to make a novelty out of a suggestion of 
pulverisation, unless careful and minute directions as to the degree 
of pulverisation were given. What was the action of the powdered 
binoxide of manganese and the carbon? The powdered binoxide 
of manganese stood there ready to depolarise, but as it was a bad 
conductor they wanted carbon there to conduct the current to 
the central electrode which carried it off. The hydrogen was 
developed at the point where it went into the carbon. The 
consequence was you must have a line of carbon up to the 
electrode in order that that point may be a point where the current 


. know a little something of what I was not talk of. 


goes in, and there you want your powdered manganese. It was at 
your choice whether you bad it in big blocks, or little blocks. 


That was a question of experiment for the purpose of finding 
out what on the whole was best. He was not going to suggest in 
dealing with this question that this was a claim for the combination 
with the two layers; but it appeared to him that the effect on the 
Court of Appeal was very largely due to the idea that this man 
firat thought of pulverisation, and that was stated by the learned 
judges, or, at all events, by one of them. Leclanché, who had the 
merit of inventing this, knew perfectly well all about pulverisation. 
Defendants had put in two specifications which were not before the 
Court in the last case, in which Leclanché made a dry cell by 
powdered binoxide of manganese and carbon, holding them in 
a porous pot, which was the ordinary way in which he used them; 
and so far as the electrical combination was concerned, that was 
absolutely the same asin the present case. The porous pot was 
the way in which he chose to hold them, but the porous pot was 
nothing in the electrical combination. It gave more or less 
internal resistance, just as everything that turned fluid into 
a denser body—that was to say, everything that turned fluid into 
paste—did. His friend seemed to say: Oh, it would give internal 
resistance.” So did everything that you used. Everything that 
you used that was not a pure fluid added internal resist- 
ance; but his learned friend could not show for a moment that a 
porous pot would add more internal resistance than did that by 
which he made his paste. Nor could his learned friend show for a 
moment that his combination had less internal resistance than a 
properly-made combination with а diaphragm—ssy, a diaphragm 
produced by a textile fabric. But it did not stop with this 
description of a dry cell battery by Leclanché in which the 
materials were pulverised. Fifteen or twenty years ago the whole 
question of pulverisation had been examined, and the result of 
those examinations was given in electrical text-books. He had 
here probably the best known electrical text-book in the world, 
" Wiedemann’s &lektricitüte," published in 1882. 

Mr. Автвовү: This ought to have been put to our witnesses if 
my friend wants to refer to it. . 


( To be continued.) 


E 


CORRESPONDENCE. 


x 


Foote & Milne v. St. Helens Cable Co., Ltd. 


Owing to my absence abroad, I have only recently seen 
the report of the above case in recent numbers of the 
ELECTRICAL REVIEW. As certain statements therein are 
calculated to damage the reputation of my firm if allowed to 
go uncontradicted, I sball be obliged if you will give me an 
opportunity through your columns to emphatically deny the 
statements attributed to Mr. Milne and others that the 
Simplex system was used for the Mersey Dock and Harbour 
Board’s installation at Stanley Dock, Liverpool. 

Before this contract was given out I had an interview 
with the consulting engineer for the Mersey Dock Board, 
and submitted samples of conduits and fittings comprising 
the Simplex steel conduit system, and these were duly 
approved.of by him, and J understood that Simplex material 
was to be specified for the work. 

When calling upon Messrs. Foote & Milne with reference 
to the matter after they had secured the contract, they 
mentioned that they could purchase a similar material to 
Simplex at a lower price, and that they had induced the 
consulting engineer to sanction the use of this other material, 
consequently the order was not placed with our firm. 

In justice to ourselves, I wish to point out that such 
remarks in tbe course of the hearing of this case as ** bent 
ends," “bad fitting tubing," “ loose lids to junction boxes," 
&c., can in no way refer to material supplied by 

The Simplex Steel Conduit Co., Ltd. 
L. М. WATERHOUSE. 


Strand, W.C., June 3rd, 1908. 


Ourselves in Trouble Again. 


I was read your account of the Aldershot Camp, and I, as 
member of our glorious profession, my responsibility strongly 
feel to point out that you refer in your article to what you 
say as to the subject of your remarks. As an engineer born 
and bred in the world-great-renowned British centre of 
industrial of Donnerblitzen (Yorkshire), I should if icis 
When 
I tell you yet that the cousin of my wife has a milkman 
whose name is Smiggs, my Britishness is transcendent. So! 

You say in your article that the troubles going out, and 
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they have to use muscular strength or the assistance of one 
10 B. H.P. motor to get them in again. Well, I tell you, sir, 
when you say that, I tell you and all the world, that is a 
bad fib, and as an Englishman I am of my fatherland, very 
much geshamed. And you do not say nothing of my 
Automatic Brick, for which I was inventor by His Britannic 
Majesty's Royal Letters Patent, which I would mention 
there is now valuable oppurtunity to purchase. 


I will say once more, and as a real Englishman again, I- 


think my native land is to the canine dog fast going, and 
Germany is top, where the native is fondled and the stranger 
encouraged by my Automatic Brick, of which I will now 
take opportunity to outpoint its superlative and extreme 
reality for merits. . . . 

I hope you will excuse my scold you so very, but my 
British soul rises in arms, as the sayings was, against the 
ungratefulness and pititude of Albion, and I must say you 
were worse than my dictionary will let me say, for giving 
me not а gratis advertisement for nothing, which I am 
prepared to pay ; and it is great disgrace that, educationally- 
presumed English gentleman of profession cannot write his 
mother tongue correctly as I have in your “Correspondence” 
column seen, who say they are true-blue Briton like I, who, 
card-enclosing, have the honour to remain 


Otto Schmidt, 

Engineer Lektrik. x 
: Patented No. 54321, 1905. 
Soho, April 1st, 1908. 


Municipal Electricity Undertakings. 


I do not often indulge in a newspaper correspondence, 
but * Consulting Engineer's" reply in your current issue 
really requires an answer. 

The figures, which he quotes for this undertaking for the 
year ending March, 1901, are, of course, correct ; but it is 
not correct to insert them in а table, and call them our 
figures for 1902, which is what ‘Consulting Engineer " 
has done in his article. Hence my correction. We are now 
told they were inserted “in quite a haphazard way," but 
still one expects articles written for serious consideration to 
be accurate in figures. I think “Consulting Engineer's " 
article raises a much more important point, which might 
be briefly termed * the consulting engineer’s responsibility.” 

Apart from the effect of such articles which Mr. Boot 
alludes to, how often does one see in undertakings carried 
out by some of these gentlemen, fearful and wonderful 
arrangements with a total disregard to the safety ot the 
supply, or the future economical extensions of the system. 

А Neville Appelbee. 
Ashton-under-Lyne, , 
June 3rd, 1903. 


* 


My efforts to persuade Consulting Engineer, who now 
signs himself The Writer of the Article," to disclose his 
identity have been futile, and therefore I am afraid I cannot 
continue an argument with an anonymous writer, but I shall 


welcame a discussion, and be prepared to take part with the 


writer in question as soon as his name is known. 

With regard to the other letter, dealing with the question 
of * the value of disused cables and tearing up the roads,” 
I would point out to Mr. Mautby Hill, of Brighton, that 
even when the cables are laid on the solid system, and 
assuming that they are broken down, obsolete, and require 
renewing, as suggested by **Consulting Engineer" (after 
11 years’ working) it will be necessary to re-open the roads 
to put down a new cable to take the old one's place, and 
naturally any sane man would lay the new cable in the same 
trench as that occupied by the old, so that “ The tearing 
up of roads, and the making good again" as suggested by 
Mr. Mautby Hill, would be done for the laying of the new 
cable, and not for taking up the o/d one, unless the under- 
taking gave up tle supply of electricity by means of under- 
ground cables. 

He is kind enough to ask me to enlighten him with 
respect to the Brighton depreciation fund," but, as a pro- 
fessional man, I should naturally be pleased to undertake the 
work for the usual consulting engineer's fees, and, upon 


receipt of his commands, they will have my careful 
attention. | 7 

It may interest your readers to know that there have 
recently been great improvements in single-phase motors, and 
now it is possible to obtain one that only takes one-fifth of 
the full-load current to ran into step, or with the fall-load 
current, the speeding-up torque is equivalent to 1} times the 
full-load torque. | ` 

Horace Boot, 
Consulting ant Resident Engineer. 
Tunbridge Wells, 
June 6th, 1903. 


Free Trade or —? 


Anyone reading tbe article, * Free Trade or —— ? in 
your last week's issue, will come to the conclusion that the 
writer of it has the “ Protection " bee in his bonnet badly, 
at any rate so far as German goods are concerned, and 
this сап be the only sane explanation of his endeavour 
to make statements which he could not substantiate. 

I trust that these few remarks will endble your readers to 
properly discount the statements made in the article, and 1 
will therefore not do the writer the honour of treating him 
seriously and refuting them. 

| Undeluded. 


The Value of Units Not Metered. 


* Author," in his contribution of the 5th inst. to your 
esteemed journal, opens his lecture to the station engineers 
of this country by calling their attention to the points in 
meter testing, which he assumes they have overlooked, and 
concludes with an earnest exhortation to mend their ways and 
make ** a wiae choice of meters.” 

In doing this he appears to be deplorably ignorant of the 
very stringent tests through which meters have to pass in 
most stations, as well as of the fact that the test on short 
circuit is a very general one. 

As a matter of fact, there exists at least one type of 
mercury bath meter whose accuracy, say, for а 2} -атреге 
meter, is wholly unaffected by passing 10 amperes, or even 
more, through it; and this being the case, his instructions 
to the buyer as to the sizes he ought to order seem somewhat 
superfluous. 

Surely in issuing his tables he is not aware that there 
exists such a body as the London County Council, who seal 
meters mainly of the mercury-bath type under very strin- 
gent conditions ; but he ought to know that the confirma- 
tion of such figures as he instances, repeated on the Kelvin 
balances, or potentiometers, of most stations, would entail 
their immediate return to the manufacturers. 

Yet, although he apparently disparages existing tests, he 
is forced to acknowledge one patent truth, viz., ‘ probably 
motor-meters of the mercury-bath type are more generally 
used in England than any other type,” and this admission 
amounts to a recognition of Darwin’s law of the survival of 
the fittest, and onght to furnish some practical recompense 
to the manufacturers of such types. 

Many station engineers can reply with much greater 
force to * Author's" letter than we can, but as it seems 
improbable that any station would furnish its results to a 
manufacturer for the purpose of an attack upon a competing 
manufacturer, we can only suppose that Author has 
bought the meters he criticises second-hand, and is either to 
be welcomed as an inventor of some irreproachable type or as 
a scientific Daniel. 


Venner & Co. 


d 


Shunt Losses in Meters. i 


The writer of the letter which was published in your 
issue of June 5th, claimed a starting current of 73 oth of the 
full load for some types of shunt meters on the English 
market ; the claim is too modest. The writer of this letter 


.has in mind & consignment of six meters recently received, 


three of which register continually when connected on the 
supply side, without the necessity of connecting anything 
on or to the consumers’ terminals; the other three show a 
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decided objection to stopping, having been once started by 
passing current through them. Doubtless, if they are put in 
use во that the commutators have a chance to get dirty, they 
will more than compensate for this excellence by registering 
а more than corresponding amount too little ; by some such 
means assuredly approximate justice achieves its ends. 


T. Dawson Clothier. 
Bootle, June 5th, 1903. | 


A * Shocking” Leak. 


In your correspondence of the 22nd and 29th ult., I 
notice some accounts of electricity on steam pipes. May 
I give you two accounts of the same that I have experi- 
enced? The first one was a steam joint that was blowing 
one dark night. It was a 20-in. pipe, and the steam was 
blowing for about 2 in. of the joint (steam pressure 120 lbs.) ; 
the luminous effect of that lit the joint and pipe up for 
some distance about it, and the light could be seen some 
considerable distance off. But, strange to say, I felt all 
over the pipe and could not get a shock from anywhere. 

Case No. 2 is of a quite different order. It occurred 
under a winding engine house at a colliery. One of the 
engine men (the night man) had occasion to oil his engines 
just before leaving work, and having occasion to pick the 


oil can up (which was kept against the steam chest of the 


engines) received a nasty shock in doing so; not to be beat, 
he took his cap to pick it up, and received a shock through 
it. І may also state that if tbe oil can was anything like 


an inch from the engine steam chest, you could get inter-. 


mittent sparks from the oil can to steam chest. ‘There is a 
pair of engines coupled up together, and yet I could only 
find traces of electricity on the steam chest of one engine, 
and the bright work and lubricators of the same engine. I 
think the reason of it being so strong on the oil can was 
that it must have been acting as a condenser. 

I should like to have other views on the matter. 


| J. C. Dodd. 
Wigan, June 4th, 1908. 


CHICAGO SLABS.—A correspondent asks :—“ Where can 
we buy Chicago slabs for commutators? We believe it is a 
lubricator of the nature of plumbago and tallow.” Can 
any reader help the inquirer ? 

‚ To“ F. A. W."—The Blackpool conduit line was opened 
in October, 1884. The Walsall—Wednesbury overhead 
trolley system was inaugurated on December 81st, 1892. 


PROTECTION FOR ELECTRICAL 
INDUSTRIES. 


By G. BYNG. 


HaviNG been asked by the Editors of the ELECTRICAL 
REvrEW to give my opinions on the subject of Protection as 
applied to the Electrical Industries of Great Britain, I will 
endeavour to show my fellow electricians (or, at least, such 
as are not yet of my way of thinking) in a few words how 
their future prosperity, and therefore that of our country, is 
wrapped up in this great and necessary change. 

By way of parenthesis I wish to make a few remarks of a 
personal character. For many years this great subject has 
given me much food for thought, and during that time I 
gradually accumulated and formulated ideas and argumenta 
based on actual facts and experiences, and with a full know- 
ledge of all the standard Free Trade writings and argumenta 
—Protectionist books there were none, Therefore, when in 
1901 I published a book advocating a change from what 
had become a shibboleth, such rank heresy came as a 
thunder-clap to many who were invited to review the book. 
One electrical journal sent me an intimation to tbe effect 
that they were horrified at the mere mention of the word 
Protection,“ and really, although they had every respect 
'for the author, they could not think that any man in his 
senses could venture to. . . in fact it was really quite im- 


possible for them to read the book or to review it. The 
editors of the ELECTRICAL REVIEW were, however, kind 
enough to devote some considerable space to a review of the 
book, and even credited the author with some sense; but 
they also appeared to think that he must have a screw loose 
for criticising such a revered subject at all In view of 
these opinions I may, perhaps, be excused from quoting the 
following passages from my book, written in the early 
days of 1901 :— | 


Suppose а serious agitation were to begin soon, I believe the 
hands of the Government could be forced within 12 months, and we 
should have a general election purely on the question of Protection 
or Free Trade. In such acase we might have Protection established 
within three years. | . 

To attain this would be a splendid achievement, for in the saving 
of seven or eight years out of the ten which I allot as the period 
necessary for Free Trade to dic а nataral death, the nation would 
benefit to the extent of about five hundred million pounds sterling. 
(Page 236.) | 


The public must be taught that an Empire, like a business, cannot 
be carried on unless it pays at least its own expenses. But who of 
has 5 statesmen has the acumen or the courage to tell people the 

t 
We naturally turn towards our Secretary for the Colonies. Mr. 
Chamberlain was some years ago himself engaged in large 
industrial enterprises, and it is impossible that he should imagine 
that the position of the English manufacturer is the same to-day as 
it was then. It is entirely changed. In those days the effects of 
Free Trade were harmless; as harmless as dynamite shells without 
their fuses. Since then Free Traders have themselves taught the 
enemy how to prepare and apply the fuses. At that period our 
manufacturers апа traders reaped material benefit from the rela- 
tions wbich tben existed between the Mother Country and our vast 
over-se& Empire. Bat to-day the case is reversed. Our present 
Colonial policy is actually doing grievous harm to our industrial 
classes, because foreign.manufacturers are gradually annexing the 
trade with our possessions, paying nothing for the privilege, and 
being, in addition, subeidised and supported in every way by their 
own Governments. Our rivals thus are not handicapped as аге we, 
and if the present system remain unchecked, they will win all the 
races over our own courses. (Page 214.) 


Mr. Chamberlain Aas come to the rescue; the country is 
veering round, and the truth is prevailing. If, therefore, I 
see my pioneer work being acknowledged, I may be allowed 
the pleasure, en passant, of rubbing it in to my friend the 
enemy; and in returning to that particular phase of the 
question which is indicated by the title, I would like to 
add that if anyone wishes to study the whole question of 


Protection, I can refer them to my book and to the various 


articles which I have written in the reviews, a&, for instance, 
in the National Review for June. 

Apologising for this digreasion, I will now address myself 
to my fellow electricians, and I will confine myself to elabo- 
rating arguments based on their probable answers to the 
following question :— Are you salssfied with the present stale 
of the electrical enterprises in this country? I think I can 
readily supply the answer, which will vary according to the 
various classes engaged in electrical work at the present 
moment. Of such classes there are four, viz. :— 

1. Manufacturers (both masters and men).—This class 
cannot possibly be satisfied to see £1,000,000 worth of 
foreign electrical goods coming into this country annually. 

2. Contractors (both masters and men).—Although this 
class buys in the cheapest market, the goods only remain 
cheap 80 long as the foreigner meets competition. When he 
has killed this, he puts up his price. The contractor only 
does what he is obliged to do in order to live, but he cannot 
be pleased to have to spend his money out of the country. 

3. Purveyors of Electricity (supply authorities, G. P. O., 
telephone companies, &c.).—The above remarks also apply 
in this case; the purveyor must also know that by spending 
large sums in foreign countries he reduces the welfare of 
this country, on which his own profits depend. 

4. Factors (representing foreign manufacturers).— This 
category cannot but be delighted at the present state of 
things, by which they keep themselves and the foreign 
manufacturers going, at the expense of the nation. They 
are only concerned to send as much money as possible out of 


. the country. 


I therefore take it that, with the exception of the last 
class, my fellow electricians are not satisfied with the present 
state of things, even if they are not all as personally (and 
directly) affected as the manufacturer. 

What is the reason of the failure of this country to hold 
its own? Many people are ready to give reasons. For 
instance, my friend, Mr. Madgen, will say that it is muni- 
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cipal trading; others will speak of vested rights, finance, 
patent laws, education. All these factors I have carefully 
Studied, and as regards the last le& me again quote from my 
book :— | 


The cry for Education, primary, commercial and technical, has 
been loud during the past 10 years. It is claimed that if only we 
could educate our people as well as some other nations teach theirs, 
our industrial superiority would again become supreme. It is not 
necessary for me to dwell en this statement at any length here, but 
I must draw the Free Trader's attention to the fact that the educa- 
tion ory is another proof of my contention that the followers of 
Cobden consider the Englishman less qualified and less skilful than 
the citizens of other nations. In pursuance of this belief, they call 
for education, wherein they are wrong. They mistake the effect for 
the cause. Their education will be at best a palliative. It will not 
Serve as a remedy. 

Our Electrical Engineering Industry affords a striking example of 
how our ill-success in competing with other nations must be due to 
causes apart from the want of technical education. 

Early in the eighties the invention of the dynamo, carbon lamps, 
accumulators, motors, &c., started the electric light and power 
industries. England was then far ahead of other countries in 
opportunities for teaching the young electrical students. We 

possessed practically the monopoly of telegraph and submarine 
cable factories, and their costly laboratories were the nurseries for 
electrical teachers and inventors. Our literature on the subject was 
the main source from which others drew their theoretical know- 
ledge, and there was no lack of electro-technical colleges, well 
equipped, and conducted by efficient teachers. 

The result was that in those days we led the way in electrical 
progress. Electric lighting of private houses, ships, and also central 
stations originated in this country. The improvements in dynamo 
winding, making of incandescent lamps, accumulators and trans- 
formers were English. The first electrical tramway and electrical 
boat were made in England, and there is no doubt but that at the 
start we were ahead both technically and commercially. 

Yet to-day we are far behind other countries, and we are even 
compelled to obtain abroad the equipment of our biggest electrical 
undertakings, such as central stations and tramways. 

What is the reason? This question has been asked overand over 


again by our daily and our technical press. And of course all sorts 


of explanations are forthcoming. The Electric Lighting Acts and 
other legislation, vested rights and similar obstructions, Josses 
incurred through swindling company promoteis, and last and not 
least, want of technical education. I am convinced that none of 
these are true causes—the real ones are the discouragement result- 
ing from our Free Trade policy and the obstructive tendencies of 
our patent laws. 

I can prove my assertion up to the hilt, but it would lead me too 
far to go into the necessary detail. Suffice it to say that the period 
of retrogression as compared with the work of foreign electrical 
manufacturers, commenced as soon as those manufacturers, sup- 


ported by protection and our orders, were ready to compete against 
us in our own markets. 

And this fact is beyond dispute! In this great and important 
industry England possessed all the advantages of scientific know- 
ledge, of experience, and thorough technical education—yet in 
practical resulta we are beaten by competitors. 

I need hardly assure my readers that I am an ardent advocate of 
technical education, and my views on this subject make me the 
more desirous to impress upon my readers that we can never hope 
to reap the full benefit from it until we are in a position to provide 
adequate inducements to attract students. 


The same may be said of other so-called causes ; col- 
lectively they no doubt havea great deal to do with the 
present stagnation, but they are only secondary effects of the 
working of our fiscal system. The real cause is Free Trade. 
Let me appeal to engineers, as business-men, on one issue 


only, in order to drive my argument against Free Trade 
home, namely, 


Cost or PRODUCTION. 


I will prove that under our present system we are con- 
demned to produce at a dearer rate than electrical manu- 
facturers in а protected country. The few exceptions do 
not affect the main issues. This dearness has been patent 
to all of us; otherwise why should we spend £1,000,000 
annually abroad ? Yet many have tried іс account for it in 
other ways. They cry: Higher wages.” Had they really 
troubled themselves to go into the question of wages in 
England, Germany and America, they would know that, if 
anything, wages (and salaries also) are higher abroad. 

But the very foundation-stone of Free Trade is cheapness. 
Free traders have always cried, and are now crying : “ Let us 
get our supplies and food for the workmen in the cheapest 
market (never mind what happens to our home producers). 
This will give us cheap wages, and we will beat the world! 
What does Farrer say ? 

* A free country has such advantages in production that 
it can compete with a Protectionist country, even in the 
home market of the latter. "There are many free and neutral 


| perience ! 


markets, and in all of them a Free Trade country has advan- 
tages over а Protectionist rival.“ ; 

What a travesty of the truth, as gained by actual ex- 
This fundamental theory, ón which the whole of 
Free Trade stands, is not only fallacious, but exactly the 
opposite has occurred. The cost of production is higher in 
a Free Trade country than in a Protectionist country. How 
can anyone who understands this remain a Free Trader ? 


Although I hold that Free Trade has no advantage what- 


ever, yet, even if it had all the merits which its advocates 
claim, this one fact will outweigh all. 
Therefore, I say, a nation that cannot produce as 
well or as cheaply (the terms are synonymous) as any other 
must eventually be ruined, just as a manufacturer who 
cannot compete with his neighbours goes to the wall. Let 
there be no mistake about this ; it is a law of economics as 
sure and as certain as the laws of nature. It behoves us, 
therefore, to do all that we can to put our house in order. 
Now I will prove how it is that we cannot produce as 
cheaply in this country as abroad. My fellow electricians 
know. that modern manufacture is based not on the question 
of wages, but upon the enterprise of the master. What 
does enterprise mean? It means large works, new and good 
machinery, skilled supervision, up-to-date methods, and во 
on. But how can a manufacturer be enterprising unless he 
has a free market to sell his goods in? .We have none; the 


German, or American, or Frenchman has his own protected 


market to sell in—and ours. He has only to undersell us 
in order to kill our competition, when he at once puts up 
his price. How can he afford to undersell us? I will 


show. With the knowledge that he has two markets to sell 


in, he has the enterprise and the confidence to build large 
works ; Ле makes laryer quantities of goods than we do, for 
disposal in his own country and in ours. As price is 
regulated by quantity, he can make more cheaply than we 
can, besides having better machinery to do it with, 

What, then, does he do? Finding competition in this 
country and fearing only home competition in his own, he 
dumps his surplus output into England at a ridiculously 
low price, making his own countrymen pay for any possible 
loss, Mr. Chamberlain stated in his speech in the House of 
Commons that aman making £50,000 worth of goods and 
earning £5,000 profit could, by doubling the quantity of 
articles to £100,000 worth, earn £15,000 profit. This 
shows that quantity determines price, and confirms what I 
wrote two years ago. Let me again quote from my 
book :— 

'The basis of the theory of cheapness of manufacture is the follow- 
ing idea, often stated by Free Traders: the cost of production of a 
manufactured article depends on three factors :—(1) the cost of the 
material ; (2) the cost of the labour ; (3) expenses. 

This may have been to some extent true 60 years ago, but it is 
not true to-day, as every manufacturer knows, because tbis reason- 
ing leaves out one consideration which we may call the independent 
factor—THE QuANTITY produced. 

And in most cases this factor influences the cost of labour and 
expenses to such an extent that it entirely overshadows both. It 
is due to the application of power, and the enormous improve- 
mente in machinery compared with the mode of manufacture 
employed half a century ago, which depended mainly on manual 
labour. 

With few exceptions this applies to every manufactured article 
of the present day. Whether it be an article produced for 1d. or 
for £1,000, whether it is a screw or a watch, a piece of machinery, a 
piece of cloth, or a locomotive. This principle holds good to-day in 
every branch of manufacture. 


How, then, I ask, can the English manufacturer have 
enterprise ? What power has he to produce cheaply? Let 
me take only two cases—viz., dynamos and telephones, 
Which of us does not know to his cost how the foreigner 
competes in dynamos, and how his agencies are planted in 
this country ? Have any of our manufacturers established 
agencies in foreign countries? We have all heard of the 
depression in the German electrical industries. through 
reasons quite foreign to the question at issue. But this did 
not prevent the Germans from doing a roaring trade in this 
country, in taking orders at ridiculous prices, and thereby 
keeping their works going. In fact, so free is our market 
that we tide the German manufacturers over their difficulties 
by withholding orders from our own manufacturers. 

Again, to take the question of telephones. The German 
and Swedish makers are able to flood this oountry with their 
manufactures, made in much larger quantities than we can 
turn them out under our one-market system, although these 
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instruments are not one whit better than, or as good, in con- 
struction, a&, those of. British manufacture. | 

But the question of costs and quantities is not the only 
one involved. Free Trade stifles invention and new indus- 
tries, which are both factors of enterprise; Free Trade 
drives skill and originality to other shores; Free Trade 
leaves us intellectually, physically, socially and morally 
lower than our neighbours, because it deprives us of the 
ambition to develop our own estate. As an English 
manufacturer, I say that there is not a single electrical 
article which I will not produce as well, as cheaply, and as 
quickly as any foreign manufacturer, if I receive the same 
help and protection as are enjoyed by the foreigner. But I 
cannot be expected to risk my money when I am lravily 
handicapped by not having а secure home market. 
Personally, I have attempted, perhaps more than any other 
manufacturer, to make new articles; sheer hard work has 
made me lucky with some, bat all such ventures have 
brought home to me the injustice of our fiscal system. 

At length there seems to be some chance of a remedy ; 
amid the shrieks of politicians and newspaper men, Mr. Cham- 
berlain has had the courage to take the lead. But amongst all 
these outcries, the voice of the producer, and of the thinking 
workman, have not yet been heard. As a manufacturer [ 
emphatically endorse Mr. Chamberlain’s promise of higher 
wages for working men in an era of protection ; indeed, so 
convinced am I of the truth of this, that I am prepared to 
give an undertaking to pay higher wages as soon as 
this country protects me against the foreigner. The future 
of the country, its maintainence and integrity, must depend 
on the producer, and almost entirely concerns him. We in 
the electrical profession and trade are bent upon increasing 
. our businesses, and this great question of the future of the 
nation is equally our future. I therefore appeal to my 
fellow electricians not to be silent, or to leave off working 
. until the great consummation has been achieved, which shall 
put us as a nation into the same position as that held by 
other countries—a position which we were persuaded to 
throw over 50 years ago by the clamour of a few men. 

I cannot conclude in a better way than by quoting a Free 
Trade historian—A. Mongredien :— — . 

So absolute and so sudden a reversal of the policy by which the 
commercial destinies of an empire had till then been guided was 
unprecedented. The new policy thus boldly inaugurated was 
untried. It was utterly condemned, strenuously opposed, and ita 


failure confidently predicted by a numerous body of influential 
men. It had its foundation not in experience, for it was an inno- 


vation; not in example, for no other country had tried it; but in 


the theories of thinking men who elaborated the system in their 
elosets.“ 4. Monyredien. “Free Trade Movement in England. 
Issued by the Cobden Club. | 


And it has remained nothing more than a theory. р 


THE MIGHTY АТОМ. 


The special meeting of the Physical Society at University 
College, London, June 5th, 1903, was one of the most 
successful that the Society has held; we venture to hope 
that this success will encourage the Society to extend its 
activities in à more generous orbit, and to restrict itself less 
to its classic but inhospitable and inconvenient quarters at 
Burlington House. The following report is unofficial, the 
meetings being now open to the Press—a permission of which 
we took advantage. 

Prof. Rutherfurd began by describing some of the radio- 
active properties of such substances as uranium, thorium, 
, radium and polonium, pointing out that, although these 
Fubstances differed widely in activity, their behaviour was, 
in effect, somewhat similar, especially in the case of radium 
and thorium ; uranium differs slightly from these. 

Close observation shows three types of these radiations, 
distinguished as a, 3, and y rays. ‘lhe a rays are projected 
bodies, very easily absorbed by thin layers of matter; they 
ате a flight of material particles,” charged positively, and 
they have u mass which is of about the same order as that 
of the primary atom, i.e, the ratio of the charge of the 
carrier to its mass is 


„5 10°. These a rays give 


Chemical treatment, however drastic. 


в ii» 


rise to the greater portion of tae ionisation of a gas, increas- 
ing its conductivity. Their velocity is very great indeed, 
being about 2:5 x 10? centimetres per second. They have 
the same size as the hydrogen atom, and a velocity of about 
one-tenth that of light. 'They are deviated by a strong 
magnetic or electric field, the direction of deviation being 
opposite to that of cathode rays. They carry with them a 
very large amount of energy; it is of the order 10 ° ergs for 
each such particle. Each individual a ray has enough 
energy associated with it to excite phosphorescence visible to 
the eye. А thickness of aluminium 0:0005 cm. can be 
traversed by the a rays before their intensity is reduced to 
one-half. 

The 3 rays are similar in all respects to cathode rays 
produced in & vacuum tube. "They consist of negatively 
charged particles, projected with greater velocity than cathode 
rays. This velocity lies between 2 х 10 and 3 x 10", 
They are extremely penetrative; they will pass through 
thicker bodies than those which are opaque to cathode rays 
from an ordinary vacuum tube. "These f rays can traverse 
0°05 cm. of aluminium before their intensity is halved. 

The third class, y rays, seem to resemble X rays. They 
are not deviated by a magnetic field, but they are extremely 
penetrative. A thickness of 8 cms. of aluminium is neces- 
sary to reduce their intensity to half value. They may be 
a wave motion. Of the whole sheaf of rays the most 
important as conveying the most energy is class a. The 
y rays are possibly an attendant consequence of the 3 rays, 
and are not fundamentally important. 

Apart from these rays, the radio-active substances give 
off something else. For example, thorium oxide and certain 
other thorium compounds, though they may afford no trace 
of a and /3 rays, emit something which may be termed the 
thorium emanation. This emanation is akin to matter in 
the gaseous state; it is minute matter, and can be carried in 
a stream of air through a tube or otherwise. Radium 
exhibits emanations similar to those of thorium, and its 
effects are more persistent. The emanations behave like 
radio-active gases, Their rate of diffusion can be measured, 
and they can be occluded in radio-active bodies. Prof. 
Rutherford showed that they could also be condensed by 
liquid air. A slow stream of air from an ordinary aspirator 
was passed through a tube containing thorium oxide, and 
then along a length of “compo” tube of several metres to 
an electroscope, which was almost immediately discharged. 
A coil of, lead tubing was then immersed in а Dewar vacuum 
jacket surrounded by liquid am and connected to the stream- 
tube. The escaping air (temp. — 120° to — 150° C.) was 
now unable to discharge the gold leaves. With radium this 
condensation occurs at — 150? C. The effect is not due to 
ionisation. The emanation from radium differs from that 
of thorium in the rate of its decay. The emanations them- 
selves are able to excite radio-activity in all bodies near to 
them ; and this excited activity likewise decays in a definite 
manner. They behave like radio-active gases, for they 
diffuse like ordinary gases, and the rate of diffusion can be 
measured. It would appear that they have the properties of 
а gas corresponding to a molecular weight of about 100. 
Curiously enough, the emanations themselves seem to be 
absolutely inert in respect to chemical action. They thus 
differ from the radio-activity they excite, for this is 
affected by subsequent chemical treatment. They can be 
neither seen nor weighed. It is characteristic of the emana- 


tions and the excited activity that the process of decay is the 


same under all conditions. 

The emanations, apparently, cannot be affected by any 
The excited activity, 
on the other hand, is able to be affected by certain chemical 
means, Тһе amount of matter involved in these emanations 
is inconceivably small. It would probably take many 
hundreds of years, or thousands of years, to collect enough 
to measure by a balance. But the methods of electrical and 


 maguetic measurement are so extremely delicate that it 


becomes possible to detect and measure the quantities. 
Thorium and radium emanations, and the excited activities 
they produce, are but examples of a very large number 
of similar phenomena which the radio-active bodies exhibit. 
The radio-activity of radium is definite and constant. It 
is possible, however, that the radio-activity of uranium 
may not be due to uranium but іо something else. Ву а 
single chemical process it is possible temporarily to remove 
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the whole of the active constituent, uranium X, from 
uranium. Similarly, by a chemical method, Prof. Ruther- 
ford and Mr. Soddy have found that the radio-active con- 
stituent, thorium X, сап be separated from thorium. By 
gome subtle process, however, the uranium X and the tho- 
rium X both lose their activity after & time, whereas 
uranium and thorium, from which it has been robbed by 
chemical means, regain it. Prof. Rutherford suggeste that 
in some way the matter in radio-active bodies is undergoing 
change, by means of which new substances are being pro- 
duced which are temporarily active, and that, on the 
average, these substances decay with time. "The curve of 
recovery of intensity of the mother substance is then shown 


to be complementary to the curve of decay of the radio- 


active emission. Thus, if for the curve of decay, 


I es ger NE 


m To | 
the curve of recovery is represented by 


— Mt 


The amount of activity lost, due to two or three days’ sub- 
mersion of the substance in ammonia, could be detected. If 
water is added to the radium so as to dissolve it, the emana- 
tion has a better chance of getting away, and is, under 
these conditions, more easily carried over by a current of air 
than when the radium is dry. 

Radiation implies change. This-thorium X is a body 
from which something has been expelled. There appears 
.to be a close connection between radiations and chemical 
change. The thorium X atom is, similarly, radiant matter : 
it throws off positively charged particles. The process 
continues, each change being determined as to its mag- 
nitude by the activity of the preceding stage. First are 
thrown off positive bodies, these are the most important in 
the energy problem ; they are followed by negative electrons 
and cathode rays. The a rays are very readily absorbed. 
They are projected forth, and bring about ionisation of the 
gas surrounding the active substance by their collision with 
gas molecules. When these gas molecules have absorbed the 
rays, the radium is subjected to self-bombardment ; conse- 
quently it grows hot and maintains its temperature above 
that of.its surroundings, as observed by Curie. The amount 
of energy given out is enormous in proportion to the size of 
the projectiles. It is calculated that a gramme of radium 
contains enough energy to raise 500 tons a mile high— i. e., 
about 10* gramme calories—the energy required to raise one 
ton one mile being about 2 x 10° gramme calories. Of 
matter in general, we have no evidence of the amount of heat 
in an atom; we know nothing about the energy of the 


atoms. There is no reason why there should not be an 


enormous store of energy in matter itself, of which we get 
evidence only in radio-active processes. 

In congratulating Prof. Rutherford and Mr. Soddy upon 
the research which has opened out to them, Sir Oliver Lodge 
said “it seems a good time in Physics.“ Prof. Rutherford's 
discovery of the fact that atoms of matter were pitched out 
into space at a rate of one-tenth the speed of light, must 
account for some energy effects, as, for instance, the observed 
effects in respect to heat. If the energy is passing from the 
atomic to the molecular form, from a form unknown and 


atomic, into a molecular form, we ought to be prepared to . 


find heat. The really important thing was that great paper 
of Prof. Rutherford’s in the February Phil. Mag., in which 
was established for the first time the emission of atoms of 
matter moving with a velocity comparable with that of light, 
and the determination of their weight. If they turned out 
to be helium it would be very interesting ; the vital thing 
is that they are mer. Here was the evolution of matter 
going on before our eyes : a thing which had been dimly sus- 
pected by Crookes, Lockyer and others. It may be that this 
hypothesis of the degradation of the atom, that is to say, of 
the transition from one form of matter to another, and the 
assumption of the instability of matter is of the nature of 
speculation, There is great need for confirmatory experi- 
ments in regard to these recent observations. If it ів а 
speculation, it is a most reasonable one, and very suggestive. 
Rapid inter-atomic movements, electrons revolving round an 
atom of matter as in the Zeeman effect, necessarily give rise 
to radiation and loss of energy. Instability of the atom 
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ought to result. It is known that when an electric charge 
oscillates, there is radiation. And it is known that when an 
electric charge revolves, it must raciate, because the rotation 
can be resolved into two simple harmonic constituents. It 
is known that whenever an electric charge turns a corner, it 
must radiate, and the radiating power of an accelerated 
change has been calculated by Larmor, and accepted by 
J. J. Thomson and others, The energy emitted per second 
is— — -— 

_ 2и? w, 

3 * 


. where v is the velocity of light, and u ia the centrifugal 


acceleration. Now if a charge is moving in an orbit of 
radius r, the expression for the acceleration is — 
и? | 
us 


If it is moving in an orbit controlled by electrical forces 
such as a charged body moving round another more massive 
body charged equally and oppositety in an orbit of radius 
r, we may equate the centrifugal force to the attraction, and 
so we have— | | 


which gives us a sort of Kepler’s law r и = consi. 

The actual motion may be much more complicated, bat 
this, at any rate, is a first approximation. From these three 
equations we obtain an expression for the radiating power 


2 u’ 


= 3 „) „% : 
ЕД 


This із an interesting expression for the energy lost per 
second. First of all, everything is constant, except v.. 


We observe that the radiating power is proportional to the 


eighth power of this velocity, which suggests Stephan's law 
in ordinary molecular mot ions — i. e, that radiation varies as 
the fourth power of the temperature. The temperature is 


measured by the square of the molecular velocity, hence the 


radiation varies as the eighth power of the velocity in those 
heat motions as it does here in inter-atomic motions. 

If the revolving thing radiates, that will be equivalent 
to a resistance ; it will lose energy by the radiation as 
if it were moving in a frictional medium. The effect 
is to hurry up the moving body, drawing it nearer. It 
moves more quickly. The radiation tends to hurry it up, 
and this again increases the radiation. If the velocity 
increasea tenfold, the radiation increases a hundred million- 
fold, Ultimately, some of the révolving particles will reach 
the speed of light and then something must fly away, with 
re-arrangement of the rest of the atom. The speed with 
which they go must represent their orbital motion. It is 
not unlike the formation of an earth and moon system. This 
would seem to apply to every atom of matter, and not only 
to these heavy atoms, though these are less stable. Every 
atom contains within itself some seeds of decay ; we ought 
not to assume that any atom is eternally permanent. It 
seems as if we should find a rise and decay in ordinary 
matter, as if we could write a kind of history of any given 
piece of matter, and find it ultimately dying down, perhaps 
into electrons: somewhat as a nebula contracts and col- 
lapses into planets, and into a central radio-active sun. By 
some such process it may be sarmised that there have been 
generated the chemical elements that we know. 


* 


Southport Tramways.—The accounts for the past year 
show a deticit of £1,222 compared with a profit of £40 in the pre- 
ceding year. The total borrowing powers of the committee amount 
to £175,000, and of this sum £103,500 has actually been borrowed. 
The total distance of the track in the borough is 19 miles 1,294 yde., 
and of this length 10 miles 1,291 yds. is leased to the Tramways 
Co. The traffic revenue for the year has amounted to £16,179, the 
total revenue being £16,387. The working expenses have been 
£11,231. £3,493 bas been devoted to paying interest on capital, and 
£2,884 to the sinking fund. The passengers carried numbered 
3,535,434, and the average total revenue per car-mile was 9 401d. 
The shrinkage in the receipte is attributed to the cold summer. 
There are now 26 cars available, 17 double-deck, eight Californian, 
and опе single-deck closed car. 
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BUSINESS NOTES. 


Electrical Wares Exported, 


Waer mme JUNE 10TH, 1902. | Wane ENDING JUNE 9TH, 1903. 


Amsterdam.. is oe Кызы #115 Adelaide се . Value £51 
Auckland .. 22 . 62 den . 92 
Bangkok x ix ps s 1 Alexandria. Elec. fases. . 100 
Barcelona à 91 Amsterdam .. А Ws 17 
Boca. Teleg. poles 82 Auckland . 825 
Bombay : v А 2:7 - Teleph. mat. .. 9,010 
Brisbane até 23 we Bangkok  .. 25 ss .. 198 
Buenos Ayres. Teleg. mat. 397 Bluff .. ‘ee T oe .. 108 
Calcutta eo ee 616 | Bombay "m 

з Teleg. cable .. .. 900 - Teleg. mat. 41 
Cape Town Vs we .. 8f | Buenos Ayres. Teleph. cable... 985 
Channel Islands és .. 150 Calcutta — oo Bi 

tzacoaloos .. ze z 13 " 0168, mat. .. .. 1,005 
Colombo  .. .. 119 Cape Town .. m we ss 20 
Сореппафев. Teleg. wie .. 63 | Co bo M 226 

urban ee ee 931 55353 * “ee ee 48 
East London s oe 441 Delagoa Bay x хя we 
Fremantle ee ee oe ee 747 арбап ee 0 ee ee 

з Teleg. mat. . 148 East London x А 12 
Li is $e - .. 2119 Fremantle .. 147 
Melbourne . . 110 cad Teles. mat. 2% 

11 Teleg. wire . . 1,345 Kobe . 5 vá . 92919 
Perth . " . . 1,976 Lisbon 46 
Port Elizabeth es .. 402 " Elec. cable ss .. 850 
Rangoon. Teleg. cablo.. .. 945 Malta Se vid Не ТР 18 
Rotterdam .. . 100 Mauritius. Teleg. mat. .. 546 
8t. Petersburg .. 960 Melbourne .. 101 

" Teleg. mat. .. 79 New York .. ss s е 18 
Banta Cruz .. > ч E 4t Perth. „ ea . . 1,061 
Santos AY "^ MP M^ 43 Port Elizabeth .._ .. .. $60 

is Teleg. mat. Ре . 96 Quebec s Vx - . 70 
Shanghai ik vs es 178 Rangoon vis m ° 9 
Sydney s a RA .. 396 Rio. aneiro .. T 26 
eneriffe .. .. «oe 50 | i Teleg. cable . Т5 
Trieste E 26 гә eS 127 Santos M Я , 890 
Wellngton.. .. .. .. M | Shanghai xx tu 82 
Yokohama... .. .. .. %7 | Binga . 1,464 
Zanzibar... s oe eo H, Stockholm. "T'eleg. wite.. 44 
, Sydney i 1074 
| Menten. Teleg. mat. .. .. 818 
Wellington. Teleg. mat. ae 85 
° Yokohama .. Ер i ee 828 
Total T £411,069 Total £11,084 
Foreign Goods Transhipped. 
Channel Islands. Elec. cable Sydney. Elec.lamps. .. Value £50 
Value £106 
Sydney. Elec. lamps . 15 


Total ..  .. £180 


A New Fitting.—Some lists are before us of & new 
patent "Simplicitas" electric bedroom fitting. Its main ides is to 
avoid the present rise-and-fall principle of pulling the fitting down 
with the shades, &c., the new arrangement being to push the actual 
fitting up out of the way, this action lowering the lights to the 


A New ELECTRIC FITTING, 


position in which they are required; the use of balance weights 
with lead shot, which possess an element of danger, is entirely dis- 
pensed with. А further feature is that by pushing the fitting up, 
вау 6 in., the lamps descend 12 in., so that the ornamental fitting 
can be retained in the best position, while the lights can be raised 
or lowered over a good distance. The idea can be very easily com- 
prehended from a glance at the accompanying illastration. The 
fittings can be obtained from any of the wholesale trade houses. 


Natal. —The value of the electrical materials imported into 
Natal during the three months ending at March last is returned at 
£21,000, as compared with only £12,000 in the first three months 
of 1902. 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held on Tuceday, before Mr. Registrar Link- 
later, tor the public examination of Harry South, electrical eugineer, 
43, Rathbone Place, Oxford Street, and late ‘of 10—12, Garrick 
Street, Covent Garden. The debtor commenced bu:iness in 1884 cr 
1885, at John Street, Adelphi, with £200 borrowed from his mother. 
In 1887 he removed to Garrick Street, and traded there in his own 
name until January 1st, 1900, when the business was converted into 
a limited company styled Harry South & Co, Ltd. The ocmpany 
went into liquidation at the end of 190), and the creditors are 
expected to be paid in full. A receiving order was made against 
the debtor last April. He attributes his insolvency to the failure of 
the company and losses in his own business owing to competition 
and differenceg with customers. Mr. Boyle, assistant receiver, 
reported that the debtor had only just handed in his statement of 
affairs, for which reason he.was unable to proceed with the exami- 
nation at that sitting. By consent of all parties the hearing was 
adjourned for four weeks. The accounts show unsecured debts 
£467 ; a partly secured debt, £105 (security valued at £100); con- 
tingent liabilities, £680 78. 2d. (not expected to rank); preferential 
claims, 2152 38. 4d.; and assets valued at £35 4s. 6d. Appended is 
a list of the principal creditors, viz.:— 


UNSECURED, 
Ashby & Co., Staines .. ae "" „ £44 8 0 
Behrend, R. H, Surrey St eet, W. C. RS - .. 110 0 0 
Glaisier, W. B., 4, Essex Street, W.C. АЯ “6 40 9 2 
Hands, A., 44, Lincoln’ 8 Inn Fields, Ка C.. kó m 10 10 0 
Haines, W. H., Windsor . ke 8 T "D 65 0 € 
лем , M. E. Richmond '.. .. 11010 1 
Blark, E wards & Co., Southampton Street, Strand Sse 2% 3 5 
Phillips, H., Bt. Margaret’ з ee is 42 0 0 


| PARTLY Е aie 
Bradford, S., Hart Street, W. C. (security valued at £100) 105 0 0 
CONTINGENT LIABILITIES. 
Harry South & Co., Ltd. шо on, of), . E. C. 500 0 0 
0 


Smith, A. J. H., 5, Copthall uildings, К.С, 175 0 
PREFERENTIAL, 

Rent oe es ee ee ee ГЕЈ ee 120 0 0 

Income-tax and wages as "A га - ex Me Bua B 4 


Dissolutions and ТУТОР e Heaton e" 
Smith, Ltd., are in voluntary liquidation, Mr. J. T. Garnett, of 22, 
Booth Street, Manchester, having been appointed liquidator on May 
25th. We understand that the liabilities are about £8,300, and there 
are book debts of the estimated value of £2,000. The other assets 
consisting of land, buildings, machinery, &c , were recently valued at 
£8,536, and the stock in trade at £8,149. There are £5,000 
debantures. 

Messrs. Sykes, Richardson & Hill, elctrical engineers, of 
Glasgow, have dissolved partuership. Mr. Sykes will carry on the 
business at 8, Dixon Street, and Mr. Hill will control that at 
Polloksbaws Road, Strathbungo, Glasgow. 

Messrs. A. Maund and W. H. Robson (Maund & Robson, elec- 
trical and mechanical engineers ànd contractors, of Southport, 
Manchester and Wigan) have dissolved partnership. Mr. Maund 
will attend to debts, and will carry on the business. 

Mesars, C. Wray and J. H. Ashworth (Wray & Ashworth, elec- 
trical and mechanical engineers, Bradford) have dissolved partner- 
EE ^ Mr. Wray will attend to debts. 

he City and Suburban Electric Carriage Co. is to be wound up 
voluntarily, and a new company with the name the City and 
Suburban Electric Carriage Co. (1903), Ltd., is to be registered. 
Mr. W. M. Mason, the secretary, is liquidator. 


Brush.—Looking back upon the inception and growth 
of the electrical industry, there are few names so prominently 
associated with Great Britain's share in its progress as that of the 
Brush Co. Such trials and difficulties as have affected the career 
of that undertaking have been those peculíar to the industry in this 
country, and its management has always taken a prominent part in 
the struggle to remove those legislative and other obetacles which 
have beset the path of the British electrical engineer. In the face 
of these adverse conditions at home, aud the greater encouragement 
afforded to foreign firms abroad, the Brush Co. has always shown a 


strong vitality, and now that the times are changing and the 


necessity for electric power and traction projects on a compre- 
hensive scale is meeting with public recognition, the extensive 
resources and connections of the company place it in a position of 
considerable influence. The association with the B.E.T. organisa- 
tion, wbich now extends to the Colonies, should be of great practical 
advantage in relation to continuity of business and of technical 
experience. Considerable developments have been taking place at 
the London headquarters and at the Falcon Works, Loughborough, 


. during the past 12 months, and we have reason to believe that the 


modern manufactures of the company are meeting with a EST 
increasing demand. 


Books Received. Graphical Statics Probleme," by 


W. M. Baker, M.A. London: Edward Arnold. Price 2e. 6d. 
„Elektrische Apparate für Starkstrom, by George J. Erlacher. 
Hannover, Verlag von Gebruder Janecke. Price 8 m. 
“ Students’ Guide to Submarine Cable Testing,” by H. K. C. 
Fisher and J. C. H. Darby. London: The Zlectrician Printing and 
Publishing Co., Ltd. Price 7s. 6d. 


Superheating.—Mersre. Euston & Co. have during the 
past few weeks received orders for superheater plante aggregating 
upwards of 7,000 H.P., including plant for the electricity works at 
Blackpool. 


к 2l. a. aA. a on 
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Electrical Progress in Egypt.—The German Consul 
at Cairo has lately drawn up an interesting report on the present 
position of electric lighting and engineering in Egypt, which 
is dealt with at length in L'Electricien, and from which 
we may quote a few remarks. The physical conditions of the 
country do-not lend themselves to the employment of electrical 
energy on a large scale. Water-power not being available, there is 
no alternative but to resort to steam engines or other systems of 
power production. Notwithstanding this, electric lighting has been 
adopted in Cairo, Alexandria, and in many of the large provincial 
towns, among which may ba mentioned Mansourah (33,580 
inbabitants), Tantah (57,000), Zifta (14,000), Helaan (3,000), Suez 
(25,000) and Iemailia (7,000). At the present time, too, installations 
are in hand at Assiout (119,000), F'ayoum (31,000), Zagazig (32,000), 
and Damanhour (32,000). 

In Cairo the gas company, under a 30 years’ concession granted 
in 1897, controls the supply of electrical energy for lighting pur- 
poses. The stations of the company are equipped with six steam 
engines, of, collectively, 1, 200 H.P , driving six dynamos of a normal 
capacity of 800 kw. In 1901 the number of cliente supplied was 
1,230, representing 7,000 lamps, an increase of 36 per cent. over 
1900. Ihe underground mains extended to a length of 45 miles, 
and the price charged for current was1 franc per kilowatt-bour. The 
stations and mains of the company will become the property of the 
Government at the end of the term of the ooncession. There are 
also a number of private installations in Cairo, rangirg in capacity 
from 20 н.р. upwards. The State Printing Works has а 26-H.P. 
plant, by means of which the buildings are lighted and the printing 
machines driven; the Ahassije Hospital, on the outskirts of the 
city, is lighted from its own small plant; the Vice-Royal Opera 
House has a small station comprising two 25 H.. dynamos, furnish- 
ing the necessary current for 850 incandescent and 6 arc lamps; 
while, finally, it may be mentioned that two of the largest hotels in 
Cairo have their own electric lighting plants. 

At Alexandria the gas company also furnishes the current for the 
electric lighting, but in this case the concession is held from the 
municipal authorities and not from the “Government. At neither 
Cairo nor Alexandria are the streets lighted by electricity, and in this 
regard the two large cities of Egypt are behind the other towns in 
the country in which electric lighting is available. | 

The plants at Mapsourah, Suez and Heluan are English enter- 

, prises, while that at Ismailia is a Swiss undertaking. The station 
at Mansourah has a capacity of 60 н.р., this furnishing the current 
for 373 lamps for public street lighting and a number approximately 
equal for private lighting. The streets of Heluan are lighted by 
200 lanterns, each containing two incandescent lamps. The station 
is larger than that at Mansourah, being of 130 н.р. capacity, current 
having to be furnished in the winter season to three large hotels. . 

One station furnishes the current for the towns of Tantah and 
Zifta, where it is used, not only for lighting, but also for the opera- 
tion of pumps. The current is generated at 10,000 volts, and 
reduced to the necersary pressure at transformer stations. 

- Although the application of electricity to industrial purposes bas 

not yet made much progress in Egypt, the reverse is the case as 
regards tramway operation, Cairo and Alexandria both being 
equipped with electric tramways. The power station of the Cairo 
tramways, which belong toa Belgian company, is equipped with 
four steam engines of from 350 to 400 н.р. each, each driving a 
dynamo of 200 xw. capacity. The length of the lines at the end of 
1901 was about 24 miles, of which 13 miles was double track. Tho 
rolling stock comprises 94 motor-cars and 59 trailers, the number of 
passengers carried in 1901 being 14,750,000. The concession granted 
in 1896 is for a period of 50 years, at the end of which time tbe 
system and plant become the property of the State. The capital 
of the.company is £240,000; in 1901 the receipts were nearly 
£80,000, the total expenses being about 52 per cent. of this. 

In summarising his report, the Consul considers that there is a 
fair market in Egypt for small dynamos, motors and for ligbting 
accessories. Hitherto the dynamos used have been mainly of 
English and Swiss manufacture, but American machines have lately 
made their appearance. As regards steam engines, Messrs, Sulzer, 
the well-known Swiss builders, appear to control the trade, while 
with respect to gss engines, the high price of gas in Cairo pre- 
vents their use on a large scale. 

The Allgemeine Electricitàte Gesellschaft, of Berlin, recently 
established an underground telephone line between Cairo and 
Alexandria for the Socióió Egyptiennes des Telephones, while 


Messrs. Siemens & Halske, of Berlin, installed tbe necessary elec- 


trical apparatus at the great Assouan dam, and ‘have secured the 
contract for the electric lighting of the barracks at Kbartoum. 

The appended table shows the imports of electric plant and 
apparatus into Egypt during 1901 and the preceding two years in 


Egyptian £ :— 1901, 1900. 1899. 
Germany "T 23,099 15,48) 12,947 
Austria and Hungary ... 6,877 10,984 16,430 
France ... TT cis 2,622 3,218 5,926 
England : . 4314 3,828 5,791 
Italy ... Е . 1,904 2,176 862 
Sweden ... oe .. 2,208. 327 183 
United States ... SA 67 536 5,898 


The increase in tbe Swedish imports is due to tbe fact that the 
telephone company is now using Swedish instrumenta exclusively. 


Bavaria.— Large new works for the production of calcium 
carbide are about to be established near Zwickau, Bavaria. The 
water-power of the Wolfsteiner Ohe is to be utilised in the genera- 
tion of the neceesary electrical energy, and it is estimated that 
2,000 K P. will be available. Messrs. Escher, Wyss & Co., of Zurich, 
will supply the turbines, and the Allgemeine Electricitäts Gesell- 
scbaft, of Berlin, the electrical plant, 


Paper Mill Installation.—The White Mountain Paper 
Co., of New Hampshire, has recently purchased apparatus wbich it is 
said will, when in operation, form the largest individual electrical 
plant in any paper mill in the world. This consiste of three 
1,000-&w. and one 300-xw. Westinghouse three-phase, engine-type 
alternators, complete with  exciters and direct-connected to 
Hamilton-Corliss engines. The various machines in the paper-mill 
will be operated by Westinghouse type “С” polyphase induction 
motors of an aggregate capacity of no less than 5,500 Н.Р. 


Trade Announcements. — Messrs. W. T. Henley's 
Telegraph Works Co. announce that their agency agreement with 
Mesars. L. Andrew & Co., of Manchester, having expired, they have 
opened a branch warehouse at 247, Deansgate, Manchester, where a 
large stock of all standard classes of cable will be kept. This 
branch Messrs. Henley have placed under the management of Mr. 
R. 8. Page, who has been for many years in the company’s service, 
to whom all communications from customers in Lancashire and 
Cheshire should be addressed in future. | 

Messrs. Edwin Danks & Co. (Oldbury), Ltd., boiler makers, have 
opened a London office at 52, Lime Street, in charge of Mr. James 
Gordon, A.M.I.Mech.E., to whom all inquiries should be sent from 
London and district, Surrey, Kent and Essex. . 


Parliamentary.—Stanping ORDERS. — On Tuesday 
Mr. Jeune, Examiner, found Standing Orders complied with in tbe 
case of the following Bills:—Tynemouth and District Tramways, 
Worthing Corporation Tramways, London, Brighton and South 
Coast Railway, Aston Manor Improvement, Hastings Tramways 
(extensions), South Lancashire Tramways, Dewsbury, Batley and 
Bristol Tramways, Chard Corporation Gas and Electricity, Ponty- 
pridd U.D.C., Preston, Chorley and Horwich Tramways, and the 
Scottish Central Electric Power. 

New Commitices.—A new Committee, consisting of Sir E. Strachey 
(Chairman), Mr. Peel, Mr. Mooney and Mr. Morrison, has been 
appointed to consider the following Bills:—Croydon ard District 
Electric Tramwaye, Harrow Road 4nd Paddington Tramways, 
Ulster and Connaught Light Railways, and Baker Street and 
Waterloo Railway (Extension of Time). A Committee, consisting 
of Mr. Geo. Whiteley (Chairman), Sir Charles Welby, Mr. H. Law 
and Mr. Beresford Melville, will consider the Electric Light Provi- 
sional Orders Bills, Nos. 5 and 7. | 

Scottish Central Electric Power Bill.—The Chairman of Ways and 
Means has reported that, after conferring with the Chairman of 
Committees of the House of Lords, it has been decided that the 
above Bill shall originate in the House of Lords. 


Catalogues and Lists.—The Sun ELECTRICAL Co., 
Lv., of Charing Cross Road, W. C., bas published a new fan list 
for the current season. Various types of motor fans for alternating 
and continuous current circuits, and for various positions, are priced 
and detailed. \ 

A new price list of small М. W.“ motor generators, motor alter- 
nators, and motor transformere, bas been issued by MESssRS. Мав- 
SHALL & Woops, of Gray's Inn Road, W. C.; a similar list relates to 
the M. W.“ miniature electric motor. Тіс firm makes a speciality 
of these small machines. 

The NEW CENTURY Аво Licur Со, of Walworth, has brought 
out a new catalogue detailing the advantages, prices, and some of 
the more important users of the New Century arc lamp. The lamps 
are now being made to meet varied requirements, and considerable 
reductions bave been made in all prices. 

The Vacuom Ош, Co., Lrp., of York House, Norfolk Street, 
W. C., who have made a study of lubrication for the past 30 years 
and more, have issued a treatise on“ Oil and Power.” It is an attrac- 
tive and instructive pamphlet, in which many [features of the 
lubrication question and its relation to economy and freedom from 
troublein power production are discussed, and many neat little pictures 
of the company's works at Rochester, U.S.A, are published. А 
copy of the brochure will be sent on application at York House. со 

Ма. Hermann KuHRE, of 28, Victoria Street, S. W., has acquired 
the sole agency of the Proell patent metallic stuffing box for 
the United Kingdom and Colonies. We gather from some lists 
which he is now circulating that this packing is already in use in 
engines up to 14,000 H.P., and is working satisfactorily under 
high temperatures of superheat. Mr. Künne will seni illus- 
trated descriptive circulars on application. 

A pamphlet relating to the E.U. electric fans and ventilators bas 
come to hand from the ELECTRICAL Co., Lro., of Charing Cross 
Road. А number of neat pictures of different designs appear, also 
dimensional drawings. Automatic air valves for electric faus with 
wall rings are illustrated. Prices are given for desk, wail and 
ceiling fans. 

Mrssas. E. Goossens, Pope & Co., of Guildball Chamber, 
Basinghall Street, E. C., have just issued from the pressa new catalogue 


showing numerous types of incandescent electric lampe, which аге 


repesentative of the various styles now in demand. They hold 
large stocks at their London, Liverpool and Glasgow depo!s. 
Pope's patent plasterless cap, which is first described, is claimed to 
give increased insulation etficiency, to obviate loose са; в, and to 
stand exposure in the open air or in damp places. Theillustrations 
in the list are very well done, and are not too small. The types 
shown include high and low-voltage lamps of ordinary shapes, also 
tubular, twisted and pliin flame, ship lighting and traction lampe. 
Prices are given per dozen for lamps and for extras. 

Messgs. D. ANDEgson & Вом, Lro, of Lagan Felt Works, 
Belfast, have issued a second edition of their illustrated pamphlet 
relating to silicate cotton (slag wool) for insulation, fireproofing and 
roofing purpores. The material is also used io the forms of 
cloth and rope for covering boilers and steam piping. 
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From the ErECTRIC AND ORDNANCE ACCESBORIES Co., Lrp., of 
Birmingham, we have received a list showing the Stellite electric 
fans as designed for table, bracket, ceiling and porthole use. Parts 
of the fans are shown in detail. 


Wright's Meter, —We learn that the Wright's electro- 
lytic meter, made by the Reason Manufacturing Co., has now been 
Approved by the Board of Trade. 


Bad Trade.—Messrs. Clayton & Co., electrical engineers, 
Union Works, Huddersfield, announce that owing to bad trade they 
are compelled to close their works, and cannot accept further orders 
from June 8th. Work now in hand is to be completed as early as 
possible. 

Belliss Engine.—Messrs, Tasker’s Engineering Co., of 


Sheffield, have placed a sub-contract with Belliss & Morcom for two 
300-B.H.P. quick revolution engines for electric power work. 


For Sale.—The date for sending in tenders for the 
Halifax plant has been altered from June 9th to 23rd. 


A bout a Fulham Contraet.— The Borough Council at 
last week's meeting passed a resolution appointing a committee to 
** inquire into and report upon the remarkable letter received by the 
Town Clerk on January 28th, 1902, from the British Insulated Wire 
CO. The letter referred to related to a tender of the company's 
which was at that time before the Council, and it offered a reduction 
of 5 per cent. from the prices quoted in consequence of an alleged 
big slump in copper," which had enabled them to buy large 
quantities at bottom prices.” Mr. Scriven, who moved the 
resolution, said that it was an injustice to allow a revised tender 
to intervene. 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—A loan of £550 for the provision of a 
booster at the electricity works has been applied for. 


Batley.— The T.C. has applied to the L.G.B. for a loan: 


of £5,000 for the extension of the electric light cables. 
Birkenhead.—The T.C. has decided that from July 1st 


ordinary consumers in the borough shall be allowed the option of 
paying, on notice, a flat rate of 5d. per unit, instead of at the rate 
based upon the maximum demand. 

With regard to the proposed extension of the E.L. mains to Upton 
and Prenton, which are outside the borough, the electrical engi- 
neer (Mr. Wm. Bates) reports tbat to serve Upton there would be an 
expenditure of £2,401, and the residents had guaranteed a minimum 
revenue of £200 per annum for five years. The outlay for supplying 
Preaton would be £3,833, and there was hope that before long the 
demand from Prenton would become a profitable source of revenue. 


Blairgowrie and Rattray, N.B.—The committee 
representing the T.C.’s of these two burghs to deal with the question 
of electric Jighting, have agreed to ask Mr. Lowden, Dundee, and 
Mr. Hawtrey, London, to make offers for ite introduction, the engi- 
neers to bear all expenses, including tbe cost of a provisional order, 
and undertaking all responsibilities and risks connected with the 
work, the burghs on their part promising to give the lighting of the 
streets to the company successful in getting the contract, on the 
understanding that the cost would be at least as cheap as gas. 


Bolton.—At the meeting of the T.C. on June 4th the 
Electricity Committee reported that the gross profit on the under- 
taking was £20,807, against £17,319 last year, and out of this £4,500 
had been granted in relief of the rates. 

It was decided to reduce the price of electricity to 4d. per B. P. U., 
less 10 per cent., and 14d. per unit for the tramways. The penny-in- 
the-slot system is to be extended. 


Bristol.—The Corporation Electrical Committee recom- 
mends the T.C. to apply to the L.G.B. for a loan of £10,000 for the 
purpose of equipping premises with the electric light. Under the 
Bristol Corporation Act, 1902, powers were obtained to supply 
electric motors, fittings, apparatus, &c., and to wire premises, and 
the Committee is of opinion that the initial cost of wiring prevents 
many persons from becoming consumers. 


Bury (Lancs.).— The T.C. has offered to supply elec- 
tricity to the Whitefield U.D.C. for 7d. per unit for general supply on 
the maximum demaud system, for one hour per day, and 1d. per 
unit afterwards, a flat rate of 5d. per unit for domestic supply, and 
4d. for the first hour per day and 14. afterwards for motive power 
and heating. 


Canterbury.—The T.C. has decided to apply to the 
L.G.B. for a loan of £4,000 for electric lighting purposes, including 
£1,616 168. 4d. for mains, services, meters, and public lamps. 


Carnarvon. — The E.L. Committee recommends the 
T.C. not to undertake the construction of electric lighting works, 
but to enter into an agreement with the National Electric Wiring 


. construct the works, and supply current, the Corporation to 


cave vae option of purchase at the end of 10, 15 or 20 years. 


Clydebank, N. B.— The T.C. has received a deputation from 
the Clyde Valley Electric Power Co., who offer to supply electricity 
in bulk to tbe borough, in lieu of the Council putting down a dust 
destructor and electricity works combined. At the same time the 
supplementary report of the proposed works received from the 
consulting engineers, Messrs Kincaid, Waller, Manville and 
Dawson was considered. Sir David Richmond, who headed the 
Clyde Valley Co.'s deputatio», stated that they would have a 20,000- 
H.P. station ready in 18 months at Yoker, two miles distant. After 
considerable discussion, the Council suggested that the Clyde 
Valley Co. shouid submit an offer to destroy the borough refuse in 
addition to supplying energy. 


Colchester.— The Corporation Electricity Committee 
reporte that the year's working resulted in a net profit of £357 
6s. 5d., which has been pla to the reserve and renewal fund. 
By abolishing meter rents and allowing a discount of 5 per cent., the 
profit was reduced by £311. 


Coventry.— The accounts of the electricity department 
for the past year show a total revenue of £8,076 and working 
expenditure of £3,691, leaving a gross profit of £4,385. Capital 
charges amount to £4,574, being a net deficit of £189. The Com- 
mittee has resolved to recommend the City Council to apply for 
sanction to borrow the additional sum of £5,000 for the purchase of 
motors to be let ont on hire. | | 


Darlington.—A net profit of £180 168. 6d. was made 
on the E.L. undertaking last year, and this sum has been trans- 
ferred to the depreciation account. 

A loan of £7,000 for new mains, services and meters, has been 
applied for by the T.C.. { | 


Dumífries.—The Council has decided, by 11 votes to 9, 
to enter into negotiations with Messrs. Frank Sater & Co., to carry 
out the electric installation in the town with a view to coming to 


an agreement. 


Eastbourne.—During the year ended March 31st last the 
T.C. made a gross profit of £10,547 on the working of the eleotrical 
department. The total income was £17,809 and the expenditure 
£7,262. After meeting financial charges there is а net surplus 
amounting to £2,814. At the last meeting of the Council it was 
stated that it is hoped next year to further reduce the price per 
unit, Pig during the past year has been lowered from 74d. 
to 64d. 


Felixstowe.—The U.D.C. has signed an agreement with 
the Suffolk Electric Supply Co. for the supply of electricity at 34d. 
per unit. 


Glasgow.—An interesting debate on the generation of 
electricity in the Corporation electricity and tramways departments, 
took place at the Council meeting on 4th inst. As is well known, 
the lighting department generates current at 500-volta pressure for 
lighting and power purposes. The tramways department generates 
three-phase current at 6,500, and transform down to 500 volts direct- 
current for its own use оп the tramway system. The tramways depart- 
ment having put down plant greatly in excess ef the present require- 
ments, the lighting department has agreed to take energy from . 
it during the winter months at lid. per B. T. U., thus obviating 
an increase in the lighting department's plant. In this connection 
it may be interesting to point out that the record load on the 
tramways generating station at Pinkston on May 13th, 1903 (the 
night preceding the Royal visit), was 520 amperes, and the to 
capacity of the plant is 22,000 нр. | ў 

Bailie Stevenson, the senior magistrate, submitted а motion, 
“ That the Council, being satisfied that economy and efficiency are 
sacrificed through the production of electric energy being entrusted 
to two departments, resolves that the entire production, both for 
power and light, be put under one control, and that it be remitted 
to the Electricity and Tramways Committees to confer and report 
how this could best be done." In supporting his motion, he pointed 
out that several attempts had been made, notably in 1897 by Bir 
David Richmond, to carry out the policy be adopted. 

Bailie Shaw, а well-known engineer in Glasgow, moved that a 
special committee be appointed to report on the subject. Knowing 
as he did the antagonism between the two committees, he was 
afraid Bailie Stevenson's motion would never be carried out. 

Bailie Stevenson withdrew his motion, and seconded that of 
Bailie Shaw. 

Bailie Alexander moved the previous question, and after con- 
siderable debate the Council divided, 22 for inquiry and report, and 
22 for the existing arrangements. 

The Lord Provost, Sir John Ure Primrose, Bart., gave his casting 
vote for the existing arrangement, so that it will be another six 
months before this subject can be brought up again under the 
standing orders. 


Heckmondwike.—At а recent meeting of the U.D.C. 
& statement was submitted showing the cost of the electric 
lighting station, baths and fire station, which have been recently 
erected, and which comprise one building. The total cost of the 
electricity department, including unfinished contracte, has been 
£27,154. A further extension is contemplated, and application is 
to be made for sanction to borrow £7,157 for this purpose. 
Originally the electricity works were estimated to cost £14,000, but 
considerable additions were made to meet the requirements of the 
rin Electric Traction Co., who are now running cars through the 
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Hastings.—The T.C. has applied to the L.G.B. for loans 
of £3,000 for new mains for two years, £1,500 for house services 
and 41, 500. for meters. 


Italy.— Application bas been made for a concession to 
put down a plant to utilise the water-power of the River Ponzate, 
at Ponzate (Como), in the generatioa of electrical energy for lighting 
purposes. 


Kingstown U. b. C., Ireland.—The E. II. Committee 


recommend for the approval of the Conncil the form of contract 


submitted by Edmundson’s Electric Lighting Corporation, the 
installation to be carried out by the company on a schedule of 
prices to be agreed upon, the Council to borrow the necessary 
capital, which would include the full amount which the Council is 
liable to pay on account of the scheme. If the Council approved of 
the general terms of the contract and agreed upon prices, the Com- 
mittee recommended that application be made to the Local 
Government Board for sanction to borrow a loan for the amount 
required, not exceeding £40,000. 


Leigh,—A gross profit of £1,433 was made on the last 


year's working of the electricity department of that Corporation. 
The net surplus was £263. 


Lewes.—With the consent of the B. of T. the name of 


the County of Sussex Electrical Power Distribution Co., Ltd., bas 
been changed to that of the Lewes and District Electric Supply 
Co., Ltd. | 


Liverpool.—Reports which have been submitted by the. 


city electrics] engineer to the Electric Power and Lighting 
Committee, state that the total road mileage of the tramway 
routes is 571 miles, 4 miles of which are electrically lighted. To 
utilise the tramway poles for arc lighting in accor lance with the new 
scheme of street lighting, would necessitate, approximately, the use 
of 2,054 lamps over the entire tramway routes. It is estimated that 
508 additional electric columns would have to be provided. Main 
thoroughfares not on the tramway routes, having a total length of 
Tour miles, are reported upon. These would require, approximately, 
145 lamps, if placed 55 yds. apart. The approximate first cost 
and additional annual cost of carrying out the proposed 
scheme, exclusive of the ccst of additional generating plant, is 
given 1n one report as follows:—Wiring and equipping lamps, 
switches, &c, on 1,546 tram poles, at £77 eacb, £119 042; wiring 
and equipping lamps, switches, &c , on 653 electric lamp pillars, at 
£84 10s. each, £55,178 10s —£174,220 103., credited by cost of 
3,278 gas lamps, pillars, &c., discontinued, at £1 5s. each, £4,097 108.; 
total first cost, £170.123. Annual cost of 2,199 lamps at £16 12s. 
each, £36,503 8s, credited by present cost of gas lighting, £8,856 
5s. ld.; total additional cost, £27,647 28. 11d. In order to carry 
out the s^heme in its entirety, it would, the resident engineer 
states, be necessary to add, say, 2,000 н.р. to the generating plant ia 
the stations aud to lay additiongl street mains. The engineer esti- 
mates the capital expenditure necessary for the plant and mains 
referred to as approximately £50,000. 


Longton.— Having been petitioned to adopt a flat rate 


of charge for electricity, the T.C. bas appointed & committee to con- 
sider the matter. 


London.—ISLINJG TON. — The unbusinesslike methods of 
the Electric Lighting Committee were severely commented upon at 
the Borough Council meeting on Friday last. Some weeks ago the 
Committee recommended for acceptance the tender of the British 
Insulated and Helsby Cables, Ltd, for laying mains in the Hornsey 
and Canonbary districts. The tender was not the lowest, and the 
matter was referred back for a report of the Joint Finance 
and Lighting Committee. This Committee brought up a 
recommendation that the contract with the British Insulated and 
Helsby Cables be sealed. Alderman Cuffia said the Electric 
Lighting Committee had spent £50 in printiug a specification for a 
contract of £5,000 or £6,000, and yet when this pimphlet of 61 
pages came to be read, there was nothing definitely specified in it. 
They did not state what was the size or weight. of the cable or the 
thickness of the insulation Neither did they specify the siz>, shape 
or capacity of the boxes, and yet in the engineer's report the 
Council was informed that upon the size and construction of the 
boxes practically everything depended. The Committee might have 
put inthe minimum capacity of the boxes which they would con- 
sider suitable for the conditions attached to the contract. Yet 
they did nothing of the kind, and allowed three firms to go to 
the expense and trouble of wading through plans and making 
it all ouf, and then threw them on one side on the 
ground that their boxes were not of the size required. After 
getting in those tenders their engineer—the only expert on the 
Committce—to'd them that the choice lay between the two lowest 
tenders and one other firm which had had a more extended expe- 
rience. After the unbusinesslike action of the Committee, he 
thought it was the duty of the Council to refer the matter back, in 
order that inquiries might be made as to the stability of the firms 
tendering the lowest prices, aud their ability to carry out the work. 
By 23 votes to 16 the recommendation was referred back. It was 
agreed to call а conference of the Borough Councils north of the 
Thames, in order that united action might be taken to secure 
uniformity of system with regard to the electritication of the 
tram ways. 

MARYLEBONE.—Opposition to the proposed taking over by the 
muuicipality of tbe undertaking of tbe Metropolitan Electric Supply 
Co is growing It has been arranged tuat Mr. Edward White, 
Т.С.С, will iutroduce a deputation of ratepayers to the Finance 
Committee of the L. C. C. on the 17th inst, to protest against a loan 
being sanctioned. In a recent report the Electric Supply Com- 


< 


mittee recommend the appointment of a deputation to represent 
their views. The report further states that a letter has been 
received from the solicitor to the L C. C., to the effect that the 
Finance Committee was not at present in a position to arrive ata - 
decision as to whether it was practicable or not to issue а con- 
ditional sanction to the loan, and before further considering the 
question it desired to learn whether on tbe assumption tbat such 
sanction were issued, the Metropolitan Supply Co. wonld be 
willing to complete the sale of the undertaking without requiring 
cash payment of the purchase money in consideration of an under- 
taking to find the money, which undertaking should be. accepted as 
the consideration,” and, further, whether, if the purchase is com- 
pleted ia ibis maoner, the Board of Trade would be prepared to 
fort bwith fix a date for the commencement of the Borough Council's 
Order as provided by Sec. 3 сї the Electric Lighting O-ders Cou- 
firmation (No. 1) Act, 1901, and requestizg that if the Borough 
Council should be in a position to reply affirmatively to these 
questions they should procure avd furnish to the L. C. C. letters from 
the company and the Board of Trade, showing their willingness to 
adopt the course proposed. The Committee decided to com- 
municate with the company and the Board of Trade, asking if they 
are prepared to give such letters as the London County Council 
require. The report goes on to say that the company's costs in the 
arbitration proceedings were delivered at £21,048 128. 10d., and bad 
been taxed at £10,698 183. 1d. This amouut was allowed, and had 
been referred to the Finance Committee for pay ment. 

HACKNEY.— As an experiment, the Electric Lighting Committee 
of the Borough Council decided this week in favour of lighting 
tbree roads in which electric distributing mains have already been 
laid by means of 40 small arc lamps, in зеп of the 91 existing gas 
lamps, at an extra cost of £320 16s. 7d. per annum. 

Stepney — Upon the recommendation of Mr. W. Tapper, the 
borough electrical engineer and manager, the Electric Lighting Com- 
mittee bas decided in favour of appoiuting two additional officers - 
a senior avalysis (time aud material) and prime cost clerk, and an 
assistant analysis and prime cost clerk. Mr. Tapper reported that 
the work bad outgrown the staff to such an extent that during the 
past 12 mouths the clerks had been almost continually doing uver- 
time, for which they received no extra remuneration. Notwith- 
standing the overtime, the work was still very much behind. The 
forthcoming balauce-sheet world, in his opinion, more than satisfy 
the Council аз to there being а balance on the right side. 

BaATTERSEA — On Wednerday it was reported to the Borough 
Council that the agreement with tbe County of London and Brush 
Provincial Electric Lighting Co., Ltd., for the transfer of areas iu 
connection with the Electric Lighting (London) Bill having been 
completed, and the Board of Trade seeing no objection to the terms 
of the agreement, the Council's petition againt the Bill had been 
withdrawn. 


Londonderry.— А curious difficulty has arifen in connection 
with the loan of 35,000 required for the Council's private electric 
lighting scheme. The L G. U. sauctioned the issue of stock for that 
amount at 3 per cent. and at not less than 95. There were few 
offers from the public, and the Corporation applied to the Board of 
Works for a loan. This was refused on the grounds tbat the scheme 
was а commercial speculation. The Finance Committee bas now 
determiued to recommend the isene of mortgages on the security of 
the ra!es, the debentures to bear such interest as can be arranged 
with tbe investors. 


Macclesfield.—The T.C. has asked two firms to tender 
for a complete electrical installation for the borough. Tne works 
are to be erected on Corporation grouaod, and it is stipulated that 
the machinery must be or British manufacture. 


Maidstone.—4A Joan of £7,000 has been applied for by 
tbe T.C. for electric ligbting purposes. 
The electric lighting mains are to be extended to Bt. Peter Street 
at а cost of £426 ба. 


Mexico.—La Compagnie d’Electricité de Hidalgo has 
obtained a concession from the Mexican Government to put down 
a plant to utilise the water power of the lakes of Chalco and Xochi- 
milco, estimated at 1,000 E. p. 


Middlesbrough.— The Corporation E. L. Committee 
has recommended extensions of the electric light mains to Linthorpe, 
at a cost of £2,434, and to Grove Hill, at a cost of 42, 284. 


Newport (Mon.) .— Тһе annual report on the Corpora- 
tiou's electricity undertaking shows a gross profit of £7,584, and a 


net profit of £1,340. In the previous year the respective figures 
were £6,431 and £859. 


Northfleet.—The U.D.C. has decided to apply for an 


extension of time in which to carry out the E.L. order. 


Nottingham.—The annual report of the Electricity 
Committee states that the demand for electricity is still increasing 
both for lighting and power purposes. The first portion of plaut 
ordered for the St. Aun’s power station is now complete, and the 
whole of the traction lad was transferred to this station in Də- 
cember. The plant installed consists of eight Lancashire boilers 
with mechanical stokers and coal conveyors, four steam 
dynamos of 700 mH.P. each, and two fced pumps, &c. The 
total horse-power installed at the two generating stations is as 
follows :—Talbot Street, 8,925 KP; St. Aun's, 2,800 H P.—total, 
11,725 нр. Two additional steam dynamos, each of 700 H P., are 
now in course of erection at the S. Ann's power station. Tue dis- 
tributing mains have been extended in 71 directions, fhe total 
extension being 6:39 miles. The number of applications received 
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for a supply of electricity on March 3let was 2,238, as compared 
with 1,867 on March 3186, 1902. The number of 8-с.р. lamps or 
their equivalent connected up on March 3186 was 208,306, as 
compared with 170,826 on March 31st last year. Tbe total num- 
ber of units sold during the year was 6,510,476. For the 
year ended March 31st, 1902, 4,094,897 units were sold, 
showing an increase for the past year of 59 per cent. The number 
of motors connected to the mains is 392, the total horse-power being 
1,346. The statement of receipte and expenditure on capital 
account shows that the total outlay up to March 31st, including 
that for tramway purposes, had been £374,478 19%. 9d., the ex- 
penditure for the pact year having been £58,335 9з. 2d. The balance 
on the year is £48,179 178. 3d. The revenue account shows the past 
year's income to have been £60610 173. 114. The sinkiog fund 
accouat shows the amount invested during the year to have been 
£7,976 33. 9d., and the interest on investments £175 11s. 10d. From 
the repayment of loans account it appears that £14,455 had been 
repaid up to March 31st, 1902, and 46.965 during the subsequent 
12 months. The amount of balauce on the reserve fund account is 
£15,480, and the total liabilities on the electricity supply account 
stand at £408,031. Of this £111,565 ів for tramway purposes, 
under this heading being £34,223 for buildings, £89,547 for 
machinery, and £32,189 for mains. 


Peterborough.—The T.C. has decided to have Oundle 
Eee the Bridge, Priestgate and Wentworth Street lit by elec- 
tricity. | 


Pontypridd.—The South Wales Electric Power Distri- 
bution Co. bas offered to supply energy to the U.D.C. for E.L. and 
tramway purposes on the following terms:—For a minimum of 
1,020,000 units por annum, 1d. per nait, plus jd. for transformation, 
and less 10 per cent for constant use of energy during the 24 hours. 


Portsmouth.—From the balance-sheet submitted to the ` 


E.L. Committee of tbe T.C. it appears that the income for the past year 
was £35,455 against £32,295 in the previous year. The profit was 
£3,185, compared with £4,000 last year. It was desided to recom- 
mend that £2,090 be placed to reserve, that £1,000 go towards 
the relief of the ratea, and that £185 be carried forward to next yeat's 
account, 


Sevenoaks.—The U.D.C. has secured from the Kent 
Electric Power Syndicate, Ltd , which is applying for a prov. order 
to supply the town, a clause giving a definite assurance that the 
company will proceed to actually instal the electric supply within 
a year after the confirmation of the Act. | 


Sheftield.—The returns for the year 1902-3 show a 
surplus of £6,533, thé largest yet earned in any one year. In the 
preceding 12 montbs it was 45, 604; for 1900-1 (15 months) it was 
£4,018; for 1899 it £914; and for 1898 £1,330. It appears that the 
total output forthe year under review was 2,019,722 unita, against 
2,487,584 units in the previous year. Since the Corporation took 
over the undertaking, the yearly output bas just trebled, the total 
revenue is about 24 times as much as in the first year of Corporation 
mauagement, Stace March, 1901, the number of 8-СР. lamps 
installed has gone steadily up from 130,000 to 210,000, tbe actual 
increase in the last 12 months beiog from 165,000 to 210,000. Tne 
maximum number of 8-c P. lamps, or their equivalent, alight at one 
time was, at the end of January this year, about 86,00). The 
previous year’s maximum, which occurred at the end of February, 
was about 79,000. 


Soutbport.—The Corporation’s electricity undertaking 
shows a gross profit for the past year of £12,363, of which sum 
£10,577 will be devoted to interest and sinking fund, leaving the 
net profit EI, 86, or £102 more than in the previous year. The 
capital account stande at £172,432, and since the commencement of 
the uudertaking £20,000 hae been paid off tbrough the operation of 
the sinking fund. The number of consumers has grown steadily 
during the year. 

During the past year £12,630 was spent in connection with 
the Southport electricity works, bringing the capital account 
up fo £175,442 (including £2,110 as value of land). 
expended on buildings, £1,748 on machiuery at the generating etation, 
апа £7,418 on mains. Units generated for tbe year ended March 
315, 1903, were 2,112,962. Units sold to ordinary consumers, 
346,470; public lighting, 132,588 ; tramways, 672,398. 95,377 units 
were cunsumed at the works aud in testing, and 366,129 ahsorbed 
in mains, transformers, &c,tbe percentage of loss being 245 per 
cent. | 


Swansea.—The results of the second year's working 
of the electric lighting department show that the capacity of the 
plant was equal to 1,725 kw. The maximum load last year was 
547 kw. Number of 8-c P. lamps, 43,112, a gain of 19,946; units 
sold, 578,182, a gain of 258,957. The first year’s working showed а 
deficit of £349, without including any sum for sinking fund, 
although a debt of £542 had been wiped off. In the year just 
dud there was & profit, after providing for interest and sinking 

und. 


Swindon.— It was reported to the B.G., on June 4th, 
that the installstion of the electric light at the workhouse has cost 
£1,821 15s. 10d. 


Walthamstow.—The mun cipal electric lighting under- 
taking for the year ending March 31st last, shows a profit of £3,005 
aftec paying all expenses, including interest and sinking fund. 


. year, heíng an increase of £40,374. 


£1,037 was 


Walsall.—The Corporation Electric Lighting Committee 
reported that the Local Goveroment Board had sanctioned a Joan of 
£16,032, being part:of the application made for a loan of £24,550, and 
had intimated that when the sites for the various sub-stations had 
been obtained they would consider the question of sanctioning a 
loan for the balance. 


Willesden.— The London Gazelle for June 9th contains 
notice of the application which is to be made to Parliament this 
session for au Act giving power to the Willesden U.D.C. to sell, and 
to the North Mctropolitan Electric Power Supply Co. to purchase, 
the electricity works and undertaking. 


Winehburgh (N. B.). — The Oakbank Oil Co, Ltd., 


propose the electric lighting of the streets in the part of Winch- 
burgh which is their property. Energy will be supplied by 
generating machinery at the oil works. 


ELECTRIC TRACTION NOTES. 


Blackburn,—On June 4th the T.C. decided to extend 
the electric tram ways to Cherry Tree, at au estimated cost of from 
£5,500 to £6,000, and to Audley, at a cost of about £8,500. A third 
proposed extension to Revidge, at a cost of £8,000, was rejected. 


Brighton.—As a result of the first completed year’s 
working of the electric tramways there bas been ‚а net surplus of 
£4,135 made. The sum of £3,051 paid out of the rates to make up 
tbe adverse balance to March, 1902, bas now been repaid, and the 
balance, а sum of £1,084, bas been set aside to form the nucleus of 
a depreciation and general reserve fund. According to the chair- 
mau of the Committee the Corporation charged on the average 
zd. а mile, and carried over 14,000,000 passengers without a single 
accident, notwithstanding the severe conditions as to gradients. 
The total revenue was £43,700 3s. 4d. The expenditure was :— 
Wages of inspectors, motormen, conductors, &c., £13,037 ; electrical 
energy, 49.301; miscellaneous, EI, 238; and repairs and renewals, 
44.427; management, £2,676; rent, rates and taxes, £936; total, 
£31,616. Tbe amount carried to net revenue is thus £12,085. 
Interest absorbs £6,171 ; sinking fond, £1,779; the loss on working 
up to March, 1902, was £3,051, and there is carried to general 
reserve fand £1,084. 


Dublin.— Last week a public meeting wns held here for 
the purpose of taking steps to promote a scheme for the construc- 
tion of an electric tramway from Dublin to Swords. 


Glasgow.—The annual report for the year ending May 
31866, 1903, is now being made up. The receipts for the year just 
ended amount to £653,200, compared with £612,826 for the previous 


1902--8. 1901—2. 
Саг. miles 14,008,750 12,615,021 
Passengera T we 177,179,549 163, 678, 190 
Miles of track (double)... 65 52 


This works out that 11°19d. per car-mile was received in 1902—3, 
compared with 11°69d. in the previous year. In other words, a de- 
crease of jd per car mile was received for the past year, probably 
accouuted for by the fact that the cars now run to the outlying 
guburbs practically empty during the greater part of the day, and also 
by the reduction in farea. The amount per passenger received also 
shows a decrease, being 88d. per passenger for year 1102— 3, com- 
pared with 89d. for the previous year. This is, of course, due to 
the fact that an additional 41. stage was given to passengers pay- 
ing 1d. and upwards during the past year. 

‘The T.C. bas authorised the general manager of the tramways to 
get additional sets of light portable bridges to carry the car traffic 
over hoses used in the event of tire. 


Japan.—The Japan Electric Society, of Tokyo, is 
approaching the Japanese Government with the view of obtaining 
a simplification of the procedure to obtain charters for new electric 
railway schemes. 


Leith.—The offer of the T.C. of £60,000 for the 
purchase of the tramwaye has been accepted by the directors of the 
Tramway Co. It is anticipated that the cost of converting the system 
to electric baulage will be £80,0C0, and it is said that, with con- 
templated extensions, the entire cost of the new scheme may reach 
about £200,000. 


London.—It is reported that the L.C.C. has been obliged 
to appoint two conductors for each car on the Tooting electrical 
tramways, one being quite insufficient to collect all the fares at the 
busy- periods of the day. Tanis is because of the greater carrying 
capacity than the old cars, and the short-distance stopping places. 

A deputation of the Islington Borough Council recommends the 
Works Committee to convene a conference of the North London 
Borough Councils to consider the question of the electrification of 
the tramways. 


Manchester and Salfurd.—Under the new arrange- 
ment between the Manchester and Salford Corporations, Salford 
electric cars began running into Deansgate, Manchester, last week. 
The through running has enabled the Salford Corporation to open 
alternative routes to such outlying places as Peel Green and White- 
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field, points between which passengers may now travel without 
changing cars, a distance of 11 miles. Whilet the new arrangement 
has relieved the congestion on Blackfriars Bridge, which marks the 
boundary between the city and the borough, it has caused a little con- 
fusion in Deansgate, along which there is now a constant stream of 
tramcars. The difficulty will, no doubt, remedy itself as the 
public get better acquainted with the service. During the Whit- 
. suntide holidays the tramway traffic in tbe entire district, as well 
as in the City and in Salford, was exceptionally heavy. 


Nottingham.—At Monday's meeting of the City Council, 
the Tramways Committee reported that during the year the under- 
taking had been maintained in good order out of revenue. A re- 
valuation of the lines, depó*s and property of the tramway under- 
taking had been made,and the assessment had been raised to 
£19,134. The amount paid in rates on such assessment for the past 
year was £6,179, being an increase of £4,785 over the previous 
year. The total income during the past 12 months amounted to 
£115,223. The expenditure in the same period (including interest 
and sinking fund) amounted to £84,971, leaving a balance of 
£30,852. Of this balance, £18,000 had been contributed to the 
general district rate account, and the balance carried t» the reserve 
fund, which, with interest accrued, now amounts to £20.156. 
Embodied in toe Committee's report was the report of Mr. John 
Aldworth, the manager of the tramways. The receipte were 
adversely affected by the cold and wet summer, but the loss was 
largely recouped by the additional traffic during the Coronation 
festivities, and owing to the mildness of the weather, with freedom 
from fog and snow, during tbe winter months. The total number 
of passeagers carried was 24,552,358, and the receipts per mile 
averaged 13:06d. The expenditure showed the wages of motormen, 
conductors and, inspectors to have amounted to £21,225 
(equivalent to 24064. per mile), and electrical energy, traction 
and lighting to £15,117 (or 1°713d. per mile), whilst 
rente, rates, taxes, and licences had accounted for £6,780. The 
total expenditure of £60,873 was equal to 52:83 per cent. of the 
total receipts. A summarised statement gives the following result : 
—Total receipts, £115,223 0з. 1d., 13 064. per mile; working 
expenses, £60,873 Ов. 9d., 690d. per mile; interest aod sinking 
fund, £23,498 1s, 2:664. per mile; and net credit balance, 
£30,851 18s. 4d., or 3 50d. per mile. The energy used for traction. 
car and depót lighting and poser for depót machinery was 
2,902,546 units, equal to 1:37 units per car-mile. This was supplied 
by the electricity department to the tramway feeder boxes at the 
rate of 1'25d. per unit. The present number of employés in the 
service of tbe tramways department is 410. "The number of electric 
cars іг stock ів 105, of which 89 are equipped with two motors and 
mounted on single trucks, six equipped with two motors and 
mounted on two maximum traction trucks, and 10 equipped with 
four motors and mounted on two equal-wheel trucks. No fatal 
accident occurred during the year in connection with the working 
of the undertaking. Eighteen children and adults were either 
knocked down by the cars or fell on the track, and one threw herself 
in front of a car travelling at a considerable speed, but all were 
either picked up or pushed clear of the cars by the life guards 
without serious injury. All tae cars are now being fitted with an 
improved trolley head, which it is expected will greatly minimise 
if it does not altogether remove the possibility of accidents by 
reason of trolleys getting entangled with the overhead equipment. 
A detailed statement shows that the total amount of liabilities on 
the tramway undertaking is £555,315. 

Alderman Brownsword, ia moving tbe adoption of the report, 
said that the committee held out no hope either of a further re- 
duction of the fares or of the lengthening of the stages. The fares 
had already been reduced 20 per cent. on the old rates. The estab- 
lishment of a penny fare would involve a loss of £10,000 a year. 
The Committee desired to have a reserve fund for contingencies and 
renewals, which stood now at £20,000, of £100,000, and in the 
meantime they could not expect to contribute much more to the 
rates per year than they had just done— £18,000. The report was 
adopted, 


Oldham.—The financial report of the tramways depart- 
ment for the year ending March 25th, 1903, is as follows:— 
Expenditure.—Trafic expenses, £17,084; maintenance and repairs, 
£4,591; establishment charges, £1,273; energy, £15,673; com- 
pensation, £1,034; and miscellaneous expenses of various kinds 
bring the total to £41,864. Income:—Fares, £47,662; advertise- 
ments on cars, £260; stores in hand, £2,992; and miscellaneous 
sums make the total £51,212. The credit side of the net revenue 
account shows:—Balance from revenue account, £9,348; interest 
and sinking fund contribution, £517; income-tax, amount deducted 
from interest paid, £613 88. 11d; total, £10,479 1s. 11d. Debtor:— 
Interest on loans, £9,856; contribution to siuking fund, £5,150; 
interest to sinking fund, 4891; bank interest, £2,297; total, 
£18,194. This leaves a deficiency on the year of £7,715, to which 
must be added a loss of £3,204 up t» March 25th, 1902. 


Preston.—The T.C., at its meeting on the 28th ult., 
decided, by a large majority, to proceed with the municipalisation 
of the tramways, and accepted the following tenders for the new 
power station, viz. : — Меввгв. Dick, Kerr & Co., Ltd, two 300-kw. 
dynamos direct coupled to engines by Меввгз. Cole, Marchent and 
Morley, Ltd., for £5,916; Messrs. Yates & Thom, Blackburn, two 
Lancasbire boilers and superheaters, £1,591. The electrical engi- 
neer's drawings of the proposed power station, car-sheds, &c., were 
approved, aud he was authoriscd to prepare specifications and 
advertise for tenders for the necessary builder work, condensers, and 
other auxiliary plant. The lines are at present worked by a local 
company, whose lease expires on December 31st, 1903. The muni- 
cipality has procured Parliamentary powers to equip electrically 
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about 147 miles of route, equivalent to about 20 miles of sinple 
track. The overhead system has been decided upon, and it is pro- 
posed to have the new route to Fulwood, vid Deepdale Road, work- 
ing early in 1904, when the conversion of the whole of the existing 
routes is to be proceeded with as rapidly as possible. 


Rochdale and District.—The property of the Bury, 


. Rochdale and Oldham Tramways Co. is about to be transferred, by 


arrangement, to the local authorities through whose districts the 
company's lines pass. The directors of the company have offered 
terms, which the authorities, at a recent meeting, unanimously 
resolved to accept, and the Rochdale Corporation and the other 
authorities concerned will take possession of the tramways within 
their respective districts from July 31st, paying to the company, from 
that date until the completion of the purchase, an annual sum equal 
to the average yearly profite of the last two years. 


Salford.—An accident of an unusual kind happened to 
an electric car last week. Owing to an insufficiency of cars to work 
the inter-trafic arrangement with Manchester, Salford bad to 
borrow a number of vehicles from the Manchester Corporation, and 
one of Manchester's large bogie-wheel cara was used upon the race- 
course traffic. This car was crowded with passengers inside and 
out, when, some little distance from the race course, a smell of 
burning wood was perceived. The car was stopped, and the 
passengers were acked to leave it, which they did quietly ; and an 
examination revealed the fact that a portion of the internal seatiog 
was quite hot. Oa the seat being lifted, a dense volume of smoke 
was at once emitted, and, with the admission of air, the gutta- 
percha coverings of the wires burst into flame. Ina few seconds 
the flame travelled all rouad the car. A motor inspector of the 
Salford Corporation took charge of the burning vehicle, aud had it 
removed at full speed to tbe car depót in Seaford Road. There 
the fire was speedily extinguished. The windowsof the vehicle were 
broken, and its interior fittings were completely ruined. The prompt 
action of the inspector enabled tbe ordinary traffic to be carried on 
without interruption. The mishap was found to be due to over- 
heating of the resistance box, which was located in the cavity 
between the seating and the floor of the car. The box had been 
covered by a sheet of zinc for the protection of the seat, but this 
seemed rather to have aggravated the mischief. The Manchester 
authorities have arranged for a change to be made inthe position of 
these boxes in their cars. They will in futare be located under- 
neath the platforms, as in the Salford cars, so that апу further 
mishap from the same cause will be avoided. 


Sheffield.—The tramways accounts show that the profit 
for the past 12 months amounts to over £28,000, out of which 
nearly £14,000 is recommended for the relief of the rates. 


Stretford.—It was reported at the last meeting of the 
Stretford Urban District Council that the amount apportioned to 
Stretford under the arbitrator's award in the dispute between the 
Manchester Carriage and Tramways Co. and the Manchester Cor- 
poration and local authorities was £73,149, brought down on appeal 
from £163,000 to that figure. The district has been apportioned 
the Chorlton Road end Stretford tramway depéts, which are within 
its area. 

Councillor Johnson has resigned his position as chairman of the 
Stretford Electricity and Tramways Committee on account of ill- 
health. His services in maturing the electricity scheme for the 


, district, and during the lengthy negotiations for the acquisition of 


the tramway lines and their reconstruction for electric traction, 
have been suitably recognised by his colleagues on the Council. 


Swindon.—The T.C. has given instructions for specifica- 
tions to be prepared for the permanent way aud overhead equip- 
ment of the new electric tramways, and also for cars. 


Wolverhampton,—It would seem now as if the troubles 
of the Corporation with the Lorain Co. respecting the experimental 
tramlines are just commencing. It transpires that when the con- 
tract with the company was drawn up, the representatives of the 
Corporation responsible for it failed to recognise the necessity of 
stipulating that in case of arbitration proceedings, the trame should 
Ъз available until the Corporation could make other arrangemente 
for the traffic, or at any rat», uotil the termiuation of the arbitration 
proceedings. The consequence is this, that the Corporation is now 
practically at the mercy of the Lorain Co., and last week a rumour 
gained currency that the company were about to stop the cars 
runniug. Whatever the course, two meetings of the Tramways 
Committee, hurriedly convened, were held last week, but, as usual, 
it is difficult to ascertain what transpired. This, at any rate, may 
be definitely stated that whilst the discussion on the trams was 
proceeding in the Council, an arrangemeut was made with the 
Lorain Co. on terms to run the cars and supervise the working until 
the 16th.of this month—that is really an extension of two, over the 
12 months originally agreed upon. When the decision of the 
Council was communicated to the company, the representative of 
the latter immediately wrote to the Corporation asking that it 
might be pointed «out to them in what respect they had 
failed to comply with the terms of the contract. The 
reply the company received was unsatisfactory, and thereupon they 
gave notice of their intention to proceed to arbitratiou. But the 
important question for the travelling public is, what is to be done 
after June 16th, and while the arbitration is proceeding? Тае 


· Lorain Co., it is stated, have indicated to the Corporation that they 


will take no further part in supervising the system, that they will 
supply no defects, and give no advice—that, in short, they will 
stand aside aud leave the oflicials of the Corporation to ran the 
system and cope with whatever incidents or defects may arise. 
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If a box becomes inoperative, the Corporation will have to replace 
it; and, in short, it will devolve upon the Corporation staff to do 
whatever repairs or supervision im necessary. It is further stated 
tbat the Lorain Co. have removed the reserve “ parts” which they 
had at the Corporation tram depót, and that they have also taken 
off the line the servants who used to test the contact boxes. The 
company claim from the Corporation £25,000 for what they have 
done ; and, moreover, they have intimated to the Corporation that 
they have no right to work the system without the consent of the 


company. Under these circumstances, the Chairman of the Tram- . 


ways Committee (Alderman C. T. Mander’, the Mayor of the 
horough (Alderman G. R. Thorne), and the Town Clerk 
(Mr. Horatio Brevitt) were deputed by tbe Tramways Com- 
mittee to wait upon. tbe representatives of the Lorain Co., 
and endeavour, if possible, to arrange terms on which the com- 
pany would run the lines as beretofore until the Corporation 


are in a position to meet the demands of the travelling public.. 


Since then the town clerk bas received from the company another 
letter, pointing out to the Corporation that the company have 
already continued their supervision and maintenance cf tbe works 
heyond the period for which they were liable, in order not to cause 
inconvenience to the public, and referring to ptoposals which had 
been made by the Corporation, the letter concludes:— 


My, company would have been glad to have been able to adopt your proposals, 
if only in tbe public interest; but, in view of the way in which their rensonable 
request for information has been refused, and tte generally unfair treatment 
they have received at the hands of your Council, they have decided not to agree 
to your proposals, but to stand strictly by the contract. 


It ia announced that the company have retained Mr. Fletcher 
Moulton, К.С, and Mr. Rufus Isaacs, КС, to represent 
them at the arbitration, so tbat evidently there is to be a 
vigorous fight on bebalt of the company. The feeling of the 
public is that a very serious and grave blunder bas been committed 
by the Corporation in not seeing that a clanee wa: inserted in the 
contract which would have obviated the present impasse, and that 
the lack of it may lead to most inconveniert and unpleasant 
developments. Meanwhile the Tramway Committee are preparing 
for eventualities. They consider they have an adequate staff to 
cope with the work; they have also a supply of reserve parts“; 
and though they bave no surplus contact boxes, should any of the 
existing boxes have to be thrown out they will be replaced by 
taking up some of tbe boxes on the unused portions of the routes 
already laid дожп —восЬ as the stretch of line at Molireux Grounds, 
on fhe Waterloo Road. The Committee do not anticipate any 
trouble. 

The Council on Monday passed a resolution appointing the 
chairman of the Tramways Committee (Mr. Alderman Mauder), 
the Mayor (Mr. Alderman Thorne), Mr. Alderman Craddock, 
Mr. Alderman Gibbons, Mr. Councillor Bantock, and Mr. Coun- 
cillor White, a sub- -committee, with whom the town clerk may 
confer from time totime in regard to any of tbe matters con- 
nected with the forthcoming arbitration between tbe Corporation 
and the Lorain Co. The town clerk was also empowered to retain 
such counsel and experts as he may deem advisable. 

At the same meeting an excellent object lesson was given as to 
state of affairs within the Tramways Committee since the decision 
of the Council. The following resolution had been placed upon 
the azenda:—''Tbat the tender of Mr. Herbert Holloway, of 
Wolverhampton, for the construction of the permanent way of the 
proposed ‘ramways on the overhead system on the following routes 
at sums named, be accepted, viz, Dudley Road, £11,247 6« 8d.; 
We.nesfield Road, £7,276 18s. ; Willenhall Road, £9,654 58.“ It 
seemed the very irony of fate that this resolution should bave to be 

„sabmitted to the Council by the chairman of the Committee, who, 
above all others, has been instrumental in introduciug the Lorain 
system into the borough, and has always been its most streouous 
advocate; but the mandate of the Council must be obeyed, and 
bence the anomalous position he occupied. Though submitting the 
motion as a matter of form, he raid he did not approve of it, and 
whilst it was seconded by Alderman Craddock. deputy chairman of 
the Committee, he, too, acknowledged he would be in the seventh 
heaven cf delight if it were rejected. Tnis led to something in the 
nature of a scene," and the resolution was referred back, so that 
the members migbt consider the internal affairs of the Committee 
and put their house ia order. | 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Belgian Telephones.— The telephone line from 
London to Drussele was opened for public communication on 
Monday. 


Glasgow Telephones.—The National Telephone Co. 
wrote some time ago to the Corporation cbjecting to what they 
termed a mis-statemeut of fact by their engineer in stylirg the 
Corporation service the larger of the twc. The Council agreed to 


let tre communication lie (1) on the table and ignore same, as, on: 


examination, it was found that the Corporation service numbered 
9,122 subscribers, and had been in existence 21 months, while the 
National Telephone Co.'s service numbered 8 600 subscribers, and 
had been 24 years in existence. The Corporation have issued a 
circular agreeing to pay terminal cbarges of subscribers to the 
extent of £1 per annum per subscriber. 


Newport (Mon. Telephones.—The Т.С. has decided 
to adhere to its decision not to take up the question of municipal 


telephones if the private company in the town fails to obtain a 
license. Mr. Bennett offered,\if the company failed, to hand over 
all the signed promises to subecribe, to the Corporation. 


Portsmouth Telephones.—On the recommendation of 
the committee, it ie proposed to expend £12,000 upon the exten- 
sion of the municipal telephone system. The National Telephone 
Co. are pushing a cheaper service in this town. They now 
offer an exclusive line service in Portsmouth, with large outward 
traffic and unlimited inward traffic from £5 a year. A party line 
service from 2d. por day is also offered. 


Telegraphic Interruptions and Repairs :— 
OABLES, 


IwTRRRUPTED, REPAIRED, 


Latakia-Cyprus ee eo ee .. June 90, 1599 . ee 
Trinidad- Demerara No. 1 ee m ee ec Aug. 97, 1901  ,. eo 
Tr'nidad-Demerara No. 2 9 - .. June 9, 1908 .. Vs 
Dominioa-Martinique ve oe ee ee oe May 8, 1904 ee ee 
St. Lucia - Martinique ee ee ee ee ee May 8, 1902 ee ee 


Guadeloupe-Martini ue ee, es ee ee May 9. 1903 ee ee 
Martinique-Puerto P n d "is we .. July 10, 1902 ee 


Cayenne- -Pinheiro es ee ee ee Aug. 18, 1909 .. ее 
Bt. Lucia-8t. Vincent . T ee ee „ Sept. 19, 1902. T 
Reissa-Issa oe eo "^ ee е 0 ee es t. 22, 1902 se ee 
Reisea-Yemani .. ee js ec T Oct. 22, 1902  .. ee 


Paramaribo-Cayenne .. x T ee 
New York-Haiti 88 
Assab-Massowah 


.SAprili8,190 ..  .. 
. June 1, 1908 vs ee 


LANDLINES. 


Dagua-Buenaventars.. 
All communication with Tonkin interrupted 
by reason of typhoon 8 


June 6, 1903 
. June 9, 1903 


Wireless Telegraph y.— The Marconi Wireless T ele- 
graph Co. of America has issued official notice to ita stockholders 
setting forth the terms of the agreement with the underwriting 
syndicate, under which the company is to be supplied with funds 
for the extension and equipment of the system iu the United States. 
The notice says:—'' Many of the large holders of stock have 
approved the jen outlined in the agreemente, and bave brcome 
parties thereto by depositing their stock. No obligation reste upon 
any stockholder ot the company to deposit stock under the agree- 
ment in question." Financial News. 

Mr. Austen Chamberlain, the Postaaster- General, replied iu the 
House of Commons on Monday to the criticisms which had been 
raised in the course of the debate on the vote for the Telegraph 
Service. After mentioning the assistance which had been rendered 
to Mr. Marconi by the Post Office in earlier years, and explaining 
their attitude of recent years, Mr. Chamberlain proceeded :—At 
present they knew very little about wireless telegraphy. They knew 
very little of the conditions under which wireless telegraphy would 
have to be worked. In most countries the Post Office was in the 
position of a monopolist; but in this country the monopoly of the 
Postmaster-General did not cover communications with a foreign 
shore or outeide the three mile limit. The Post Office, therefore, 


. could not strangle the invention even if it wanted to. Their busi- 


ness communications had not been with Mr. Marconi, though per- 
sonally his relations with that gentleman had been most friendly. 
They had been dealing with the company which possessed the 
inventor's righte. Tne company did not ask merely for what the 
cable companies had. They asked for an exclusive right to work 
wireless telegraphy in tbis country, and they asked for permaneuce. 
He could not give them either. He said he would give them a 
private wire at Poldhu; and when they applied for it they had 
that private wire, and they had had it for some time past. There 
was no difficalty at any time about the company's haviog 5 
private wire on ord ina-y terms, or obtaining delivery of жу land 
pages sent to them from any point in this country, or having 
messages received at Poldhu put on the Post Office wires. But they 
asked tho Post Office to become their agents for the collection of 
messages to be transmitted by their wireless system in the same 
way that anybody could hand in a message at any post office to be 
tranemitted by the cable companier. He wrote explaining gene- 
rally the terms on which he was prepared to act, and laid down 
certain conditinns be would have to enforce in order to prevent 
interference with the Admiralty for strategic reasons, and to safe- 
guard national interests. He further said they must satisfy his 
technical officers of what was disputed by him, namely, that the 
company were ia a position to carry on their business and transmit 
messages from one side of the Atlantic to the other. That letter 
was writteu on March 3186 last, and he was still waiting fur a reply. 
He did not complain of the delay in the least; but he did com- 
plain that the delay should be attributed to the Post Office. 

Ia the cour-e of his lecture before the Royal Iustitution last 
Friday, Prof. Fleming received wireless messages from University 
College, and from Marconi at Puldhu. He is reported in the daily 
press as saying at the conclusion of the lecture: —“ Wireless tele- 
grapby, in conclusion, ought not to be hampered by hasty or 
premature legislation. It would not interfere with the work done 
by the submarine cables or the land telegraphs; it would perform in 
the fulure a service of its own, and one which could not be done by 
telegraphy by wires" This is certainly a very important remark to 
emanate from one 80 closely in touch with Mr. Marconi. 

fhe Wireless Telegraphy Co., of Berlin, has been formed to 
exploit the Braun and Slaby-Arco systems with the co-operation of 
the respective inventors. The new company has concluded manu- 
facturing agreements with the Allgemeine Electricity Co. and the 
Siemens & Halske Co. The first of these has subscribed one-half 
of tne capital, whilst the second half has been taken up by the 
Braun Co. for Wireless Telegraphy а d the Siemens & Halske Co. 
The share capital of the new comp ny amouats to £15,000. 

It is stated that the De Forest Wireless Telegraph Co. has in- 
stalled 22 stations in America, and is fitting up 20 more. This 
system has been installed by the United States Government between 
Forts Wadsworth and St. Hancock. It is also to be used on the 
Great Lakes. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Reckenham.—June 22nd. 
* Official Notices " June 5th. 


Belginm.—.June 24th. Tenders are being invited until 
the 24th inst, by the Belgian State railway authorities at La Bourne, 
Brussels, for the supply and installation of two 25-ton electric 
cranes. 


Electricity meters. See 


Bradford.—June 13th. Tenders are wanted by the 


Corporation for the lighting of the Cartwright Memorial Hall. 
Tenders are wanted by the Guardians for the lighting of the 
Sanatorium for consumptives at Eastly, near Skipton. 


Bray.—June 15th. "Transformers, mains, and pipework 
for the electricity works extensions. See '' Official Notices " June 5th. 


Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 
workshops. - Particulars, specifications, &c., from C. E. Cardew 
ocomotive and carriage superintendent. | 


Colchester.—June 22nd. Feeder cables, overhead 
equipment and cars. See “ Official Notices " June 5th. 


Derby.—June 16th. Rails, tie-bars, points, crogsings, 
excavation and other roadwork, poles, overbead wiring, feeders, 
and cars for the Corporation tramways. See Official Notices " 
May 29tb. 


France.—The French Post and Telegraph authorities 
have just invited tenders for the electric lighting of the postal 
vans on the railways during a period of 9 years from November 
next. 


Germany.— Tenders аге at present being invited by the 
Municipal authorities of Graudenz for the supply of a st eam dynamo 
for the Municipal central electric lighting station, at an estimated 
cost of £2,400. 2 

Gloucester.—June 16th. Generating plant (two 200- 
KW. eets), condensing plant, pipework, switchboard, battery and 
boosters for the city light railways. See Official Notices” May 
8th. 

Gloucester.—June 16th. Rails, permanent way, cables, 
pillars, poles, overbead work, cars, trucks, and equipmente, for the 
City Light Railways. See Official Notices May 22nd. 

Govan.— June 29th. Steam piping, electric pump, &c. 
See Official Notices " to-day. 


HWull.—June 25th. Steam pipes for the Sculcoates Lane 
electricity works. See Official Notices " to-day. - 

Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 


czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Johannesburg.— Inne 15tb. Rails, points and crossings, 
tie-bars, &c., for the electric tramways. See Official Notices 
May 1st. 


Launceston (Tasmania). — September 28th. 
more electric meters. See '' Official Notices " to-day. 


London.—June 2?nd. Electrical accessories for the 
Metropolitan Asylums Board. Bee “Official Notices " to-day. 


Hanchester.—. June 15th. Two groups of three single- 


500 or 


phase transformers of €0-Kw. et ch; high-tension cables. See two 
‘ Official Notices“ June 5th. 
New South Wales.— September 12th. Tenders аге 


being invited by the Railway Commissioners for New South Wales, 
for an additio al generating set of 1,500 kw. for their tramway 
power ftation. Tenders may be submitted for either reciproc ting 
or turbine engines. Full conditions for tendering are expected to 
be available at the office of the Agent-General for New South 
Wales, 9, Victoria Street, S.W., early in July. Tenders close in 
Sydney on September 12th next. 


Portugal,—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in tbe Portuguese Colonies. 

Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., cau be obtained from the officiating secretary (W. Sbir- 
core), Rangoon municipality, at Re. 75 per set. 

Rochdale.— June 25th. Poles, overhead cquipment, 
section boxes, Ac. See Official Notices" to-day. 


Rotherham. — June 22nd. TWO Lancashire boilers. 
See Official Notices `” to-day. | | 


Salford.—June 20th. Pilot and telephone wircs for the 
tramway poles. See ‘ Official Notices" June 5th. 


Nheflield.—June 25th. Cables for 12 months. See 
Official Notices” to-day. 


Southend.—June 15th. 10,000 pairs of flame carbons. 
See “ Official Notices " May 29th. | 


Spain.—June 30th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until the 30th inst, for 
tbe concession for the establishment and working of the telephone 
liues between Oviedo and Gijon, and between Gijon aud Sau Juan 
de Nieva. Particulara may be obtained from, and tenders are to be 
gent to, La Direccion General de Correos y Telegrafos Carretas 10, 
Madrid. 


Stepney.—June 22nd. Meters and demand indicators 
for a year. See Official Notices” Jane 5th. 


Stepney.—June 22nd. “ Conradty arc lamp carbons 
for a year. See Official Notices ” to-day. 


Stretford.—June 25th. Arc lamps, &c., for street light- 
ing. See Official Notices to-day. 


Wood Green,—June 24th. Underground mains, and 
roadwork for private lighting. See ''Official Notices” May 29th. 


CLOSED. — 


Bath.—The contract now being executed for the Bath 
Electric Tramways, Ltd., by the British Westingheuse Electric and 
Manufacturing Co., includes the building of the generating station 
and car-sheds, and the supply, delivery, and erection of the entire 
equipment for these to designs prepared in conjunction with the 
company's engineers, Messrs. Harper, Hopkins & McCarter. The 
generating station equipment is to consist of three 200-kw. West- 
inghouse compound- wound generators, direct connected to Yates 
and Thom horizontal, tandem, compound engines, runniog at a 
speed of 100 revolutions per minute, and one 75-Kw. compound 
wound Westinghouse direct connected steam set to operate at 300 
revolutions per minute. Two 15-xw. negative boosters are to be 
supplied, with a 12-panel switchboard, of the Westinghouse tram- 
way type, as well as euch other auxiliary apparatus as is involved 
in a tramway generating station. The boiler house is to be equipped 
with three 10,000-]b. Babcock & Wilcox straight tube, water-tube 
boilers, and a Clay Cross economiser ; surface condensers are to be 
used, aod alzo a complete equipment of water eoftening and grease 
separating apparatus. The car-shed is to have a capacity for 40 
double-deck, 56-passenger cars. On the second floor and acrose the 
front of the car-shed are to be located the offices of the company 
The rolling stock ів to consist of 40 cars, the bodies and trucks being 
of the Milnes make, and the equipments the weil-known Westing- 
house No. 49B/90. Most of the cars will, at the outset, be equipped 
with the Westinghouse magnetic brake, which should be useful, 
because of the large number of severe gradients at Batb. 


Battersea.—The D C. has accepted the tender of the 
British Thomson-Houston Co, Ltd, to supply prepayment electric 
light meters at the following rates:—100 at £3103. each ; 200 at 
£3 78. 6d. eacb, от 300 at £3 5s. cach. 7 | 


Bristol.— The following tenders have been accepted by 
the Corporation Electrical Committee :—Mesare. Doulton & Co, 
for water softening plant, at £1,171; Messre. Dick, Kerr & Co, 
Ltd, for 210-K w. dynamo; Mcssrs, Siemens Bros & Co, fur cables, 
at 43.327; Messrs. Bumsted & Chandler, for induced draught plant, 
at £013; Mesers. R. Wilkins & Боре, second instalment of super- 
structure for the Avonbank Works, at £11,229. 


Felixstowe. — The U.D.C. on June 4th accepted the 
following tenders for supplies to the electricity works: — Messrs. 


Johnson & Phillips, for arc lamps aud columns, at £797, and cables 
at £945. | 


 Mackney.—The B.C. on 25th ult. accepted the following 
tenders :—Section X, switcbgear, Ferranti, Ltd., £1,792; Section Y, 
pipework, Ashton, Frost & C `, Ltd., £1,450. 


Leek.—The U.D.C. has accepted the following tenders 
for the supply of plant to the electricity works:—Industrial Eagi- 
neering Co., fcr Btockport gas engines and dynamos, at £1,860; 
Messre. Thor. Wragg & Son, Swadlincote, for stoneware castings, 
at £335; Mersrs. Wm. Smith & Bros, Ltd., for cast iron manhole 
covers, at £12; Callender's Cable Со., for vulcanised bitumen 
sheathed cables, at £813. 


Liverpool. — The T.C. has accepted the following 
tenders: — Mesere. Babcock & Wilcox, Limited, for the supply 
of plant for tbe first section of the new electricity station 
at Lister Drive at £7,320; Messre. E. Green & Son, Ltd, of Man- 
chester, for one standard pattern economiser at £657. 


London.—The London United Tramway Co., Ltd., has 
placed the contract for its requirements in electric iucandescent 


lamps for the tramcars for tbe next 12 montbs with the Sunbeam 
Lamp Co. 


Maidstone.—' The T.C. has accepted the tender of the 


Reason Manufacturing Co. for the supply of meters for one year at 
£1 178. 6d. each. 


Rotherham. — The T.C. on June 3rd accepted the 
tender of Мевётг. W. Н. Allen, Son & Co., Ltd., for one each 500 


and 270-1. H.P. engines and dyuamos at the electricity works, at 
44, 396. 


.. —————(——————————————nm——HP 
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. Sunderland, — The British Westinghouse Co. bas 
secured the contract for the electrical equipment of the North- 
Eastern Marine Engineering Co.'s Sunderland Engine Works. This 
contract includes the supply of a number of polyphase induction 
motors of the Westinghouse type C constant cpeed, and type 
“ F” variable speed patterns, together with controlling gear, auto- 
starters, and three panel ayitcbboard. Power will be obtained from 
the Sunderland Corporation Supply, fur the plent is to be 
connected up to the new polypbase generating plant, which runs 
at a pressure of 220 volts, and a periodicity of 50 cycles. The 
wiring for the installation will also be executed by the Brit ish 
Westinghouse Co. This will include both overhead and under- 
ground work, with distribution boxes and conduite. 


Thorpe,—The Hart Accumulator Co., Ltd., has secured 
the contract for a storage battery for the Norfolk Couaty Lunatic 
Asylam, Thorpe. 

— —— ů — — 


FORTHCOMING EVENTS. 


Monday, June 15th.—At 7.30 p.m. The Institution of Mechanical 
Engineers. Graduates’ Association. Annual business 
meeting. 
Tuesday, June 16th.—Iostitution of Civil Engineers. 
Forrest " lecture. 
Wednesday, June 17th (also 18th and 10th.)—'' Engineering Con- 
| ference” at Westminster. [See article on another 
page of this issue.] | 
Friday, June 19th.—At 9 p m. Royal Institution. Extra Friday 
evening discourse by Prof. Pierre Curie (Faculté des 
Sciences à la Sorbonne, Paris) on Radium" (in 
French). 


% James 


NOTES. 


The Berlin Chemical Congress,—Tbe total number 
of papers and reports prepared for this Congress was 456, not ''44 
reports and 124 papers,” as stated by our correspondent last week. 


Technical Education in Germany.—Dr. Frederic 
Rose, Н.М. Consul at Stuttgart, has recently sent home a report 


upon tbe technical high schools of Germany, to which he a:cribesa a 


most important part in aiding the industrial development of the 
Empire that bas taken place during tbe past 40 years. In 1871 
Germany was a country of 39 million inhabitants, 60 per cent. of 
whom were engaged in agriculture. In 1900 the population was 
58 millions, 65 per cent. being concerned in trade and industry, and 
only 35 per cent.—a smaller absolute number than before—remaining 
on the land. Prominent among the factors which caused this 
curious charge of occupation and this astonishingly rapid industrial 
advance are, according to Dr. Rose, the system of protection, the 
confederation of the German States since 1870, the reduced freights 
on the State railways and canals, the habits of work, discipline, 
order, and thrift inculcated by the system of universal military 
service, aud tbe high standard of general education which prevails 
in that country. But even when the influence of these and other 
factora is taken into consideration, the technical high schools have 
acted most usefully. There are at present nine of these establish- 
mente, and two others in process cf evolution. They were all 
founded in the nineteenth century, mostly about 70 years ago, aod 
they are situated in the larger cities of 100,000 inhabitants and 
upwards, whereas the universities are found in the smaller towns 
of Germany. Originally the former institutions were founded as 
trades’ schcols, and they were intended for the study of architecture, 
engineering and technical mechanics, with special reference to the 
purely practical and empirical aspect of these branches. In course 
of time, however, more attention was devoted to higher mathematics, 
theory, drawing and design, and new highly specialised and com- 
pletely equipped departments were opened for chemistry, elec- 
tricity, various branches of engioeering, forestry, photograpby, naval 
architecture, pharmacy, surveying, as well as general educational 
subjects, such as art, philosophy, languages, and political economy. 
The schools are now intended for tbe technical education of State 
and municipal technical officials, and for all persons wishing to 
qualify themselves for positions in any branch of science applied to 
industry and trade. The students who attend these schools have 
passed through the general classical or Real gymnasiums, their 
average age being from 19 to 21 or 22. Ав a rule, students of 
mecbanical or electrical engineering must work one year at a 
machine or in workshops before beginning to study, and if they 
have not completed tbeir year, they are required to devote their 
firat vacations to making up the time. At some of the schoola lists 
are kept of firms willing to receive apprentices. Students of civil 
engineering and architecture must also have devoted a certain time 
to the acquisition of practical experience, but a shorter period is 
accepted. Students of mechanical engineering wishing to qualify 
for Btate poeitions have to fulfil special requirements in regard to 
practical work. No compulsion is brought to bear on the students 
as to attendance at tbe lectures; but Dr. Rose says that such 
compulsion is not necessary, becuuse the great majority of the 
German lade are possessed of only moderate means, and they 
generally attend the technical schools with a firm intention of 
devoting themselves to hard work. Considering the quality of the 
instruction given, and the facilities afforded for doing practical 
work, the scale of fees is comparatively low, ranging from £12 to 
Els per annum for lectures and practical work. The average cost 


of living at the schools is about £100 a year. From 1870 to 1900 
the number of students at German universities, technical, agri- 
cultural and veterigary high schools and at mining and forestry 
academies, has almost trebled itself. 'The rate of increase at the 


. different institutions shows that the technical high scbools bave 


nearly quadrupled their attendance, while the universities have 
only increased about 24 times in their number of students. 


Compressed Air as a Cleaner.—The flexibility and 
efficiency of compressed air as а eleaner of electrical machinery, 
particularly machinery in motion, is not, says the American Elec- 
trician, suffBc'ently appreciated. Ву no other means ів it possible 
to remove oilsoaked copper or carbon dust without wiping or 
scraping the coated part. Great care must, of course, be taken te 
prevent grit or dust being drawn through the pump, as tbis would 
work havoc with the surfaces against which the blast is directed. 
As this is во easily prevented, it cannot be urged as a practical 


objection to tbe use of compressed air for cleaning purposes. 


The Royal Society.—Among the papers down for 
reading yesterday was the following:—H. M. Macdonald, F. R S., 
en " The Bending of Electric Waves round a Conducting Obstacle: 
Amended Result." 


The Price of Calcium Carbide.—The price of calcium 
carbide, as fixed by the Nuremburg Syndicate, to wbich the 
majority of central European carbide factories belong, is 24:50 marks 
per 100 kgm. in South Germany, 2555 at Berlin, and 25°95 at 
Cologne, for home use only ; the price of export carbide is main- 
tained considerably higher. In March the same syndicate sold 
several tons in Portuguese ports at 40 fr. There are several works 
in Germany, however, remaining outside the syndicate— i. e., the 
factories at Gurtnellen, Paternion, and the large works at Terni, 
in Italy, which makes about 20,000 tons annually, and exports 
half of it. The exportation of carbide from Germany itself is com- 
paratively small. In Austria-Hungary the price of carbide is 
38 k. per 100 kgm. wholesale, the material being guaranteed to give 
280 litres of acetylene per kgm. Practically all the works are 
united in a ''Cartell" the factory at Bad-Gastein, which is a 
derivative of the Neubausen Aluminium Co., being at the head of 
the combination. The Paternion Works, which belongs to the 
Electrical Co, of Venice, is outside thia syndicate also; and so is 
the factory at Jadvoelgy, near Nagy-Varad, which is the only 
establishment actually situated in Huvogary. This last works is 
very small however, baving only a limited quantity of water- 
power at its disposal. In France all the works are controlled by 
the same central agency, and the prices are uniform throughout the 
country, there being no " free” carbide at all on the market. Гог 
lots of 10 tons and upwards the French price is now from 345 fr. at 
Annecy to 399 fr. at Caen, in drums containing 100 kgm. The 
amount of carbide consumed in Austria is stated to bave been 
double in 1902 what it was in 1901. 


Reheaters in Compound Engines.— Some months 
ago Prof. Wightman pointed out tbat there was no economy in 
steam to be derived by the use of intermediate reheaters in com- 
pound engines. In only one case did he find any benefit. The 
object of the reheater is, of course, to convert into steam the water 
that bas been produced by condensation in the high-pressure 
cylinder either by conversion of heat into work, or by the peculiar 
action of the cylinder metal, which is included in the general term 
cylinder condensation. The conversion of this water into steam 
can only be effected at the expense of the latent heat of the steam, 
which is employed to heat the intermediate receiver. It is usually 
coneidered that the presence of water іп а cylinder is particularly 
objectionable, and that its abolition avoids a certain cumulative loss. 
So far, both the experiments of Prof. Wightman, and some recent 
tests of Mr. Barrus, do not bear out this view. At least it would 
appear that the low-pressure cylinder does not suffer. Perhaps it 
never receives water from the receiver; it should not do so if the 
receiver is well trapped and drained. Mr. Barrns quotes three tests 
made by him, one on au engine with cylinders 26 in. and 50 in. X 
60 iu., another on a Corliss engine 18 in. and 40 in. х 48 in., and a 
tbird on a Corlies engine with steam-jacketed cylinders 16 in. and 
40 in. х 48 ір. In the first there was no differeuce whether steam, 
was or was not used in the reheater, but the engíne was enabled to 
do more work to the extent of 35:6 per cent. Ia the second case 
again, the steam consumption remained the same with or without 
steam in the reheater. The third test confirmed tbe other two. 
The г.р cylinder did 40 н.р. less than the нр. cylinder, with steam 
off the rebeater, and 1877 нр. more power when steam was turned 
on to the reheater. In all the condensation in the low-pressure 
cylinder is much reduced, but there is no net gain of economy. 
But an economy is possible, nevertheless, if only the steam con- 
densed in tbe reheater is returned hot to the boilers. It leaves the 
reheater at full boiler temperature, or very nearly so, and ought 


certainly not to be thrown to waste. By applying & reheater an 


engine too small for its work may be given more power, and the 
reheater will give an economy if its drainage is properly saved. 
Superheatiug cannot be employed upon an engine that is small for 
its duty, because superheating prevents the entry of so much 
steam intoa cylinder. Superheat, therefore, demands the power of 
cutting off the steam admission at a later point. Reheating is 
evidently not a matter to be undertaken without means of returning 
the resulting water to the boilers. As with jackets, the proper 
method of passing steam through reheaters js to have a small 
boiler at a higher pressure than the other boilers, and to pass all the 
steam that this special boiler can produce through the reheaters 
and into the main boilers, thus ensuring the best reheatiug, perfect 
circulation and the return of all the water to the boilers. It is only 
by such means that jackets can be made really effective, and it is due 
to the non-effectiveness of many jackets that such very different 
opinions have been held as to the benefita of the jacket. 
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A Telegraphic Vocabulary.—Many gentlemen are now 
in London suggesting various methods of overcoming the drawbacks 
of the official vocabulary and codes in general, to save time in 
transmission of telegrams and to avoid service errors. It is, of 
course, difficult to say, without a prolonged study, which scheme is 
the best and likely to confer the greatest advantages, but it would 
appear that Mr. James Nicolson’s book entitled ‘ Telegraphic 
Vocabularies adapted to Telegraphic Signals,’ by example 
and comparison, shows danger in the use of words as 
arranged in the vocabulary, and how rieks of errors may be 
avoided. Mr. Nicolson sets forth in his work progress 
made іп the’ compilation of the vocabulary from the 
London Co.ference of 1880 until the present date. The General 
Post Office at first suggested a vocabulary of 100,000 words, and now 
the demand bas grown to 1,000,000 or more. Mr. Nicolson points 
out that according to the Cahier de Propositions, issued by the 
Central Office of Telegrapbic Administrations,” Berne, 1901, at 
pages 42-43, it is proposed to modify Regulation 9 of the 
St. Petersburg Telegraph Convention, the object being to 
suppress the interdict against the employment of ,roups of 
letters. He aleo states that his system of vocabulary will 
entirely obviate the difficulties hitherto encountered in 
the transmission of fabricated, but none the less phonetically, 
constructed words, and it is composed of a few convenient 
letters combined with correspondirgly selected signale. He 
proceeds to show the working of bis system, thé economy of 
signals effected thereby, and the comparative immunity from error 
conferred by it. The book then deals with Practical Economy,” 
and quotes from the Official Comparative Telegraph Statistics for 
the year 1899 the number of telegrams of various classes cent by 
certain States, and the income derived therefrom, and Mr. Nicoleon 
calculates that his system wil] relieve the cables of from 10 to 50 per 
cent. of fruitless labour, and after such relief they will be found 
ample to cope with the increasing demands upon their capacity. 
It ie, of course, kucwh that the public are already employing groups 
of lettere, known as "letter cypher,” and there is little doubt but 
that many merchants bave compiled their codes on the gridiron 
system by the use of le“ tere. 


High-Speed Railway Traction in Germany.—A 
Times correspondent rays that during the course of the next few 
wecks there will be witnessed on the Prussian State railways 
between Hamburg, Hanover and Berlin a highly-interesting com- 
petition between steam and electrically-hauled trains. “ All tbe 
leading locomotive builders and electrical firms in Germany bave 
been invited by the State to submit designs and specifications both 
fer high-speed steam locomotives and also for electric locomotives 
or motor-cars capable of attaining a speed of 100 miles an hour with 
a light load and 90 miles an hour in ordinary traffic. The forth- 
coming tests are to be a continuation of tbe trials of high-speed 
electric trains on the Prussian standard gauge military line between 
Berlin and Zossen, which has just been concluded, and they have 
been arranged in view of the fact that it has been decided to 
increase the speed of the trains of the Prussian State railroads 
running between Hamburg, Hanover and Berlin. Elaborate reports 
on the Berlin-Zossen tests have been published quite lately by 
Geheimer Baurat Lochner and Chief Engineer Walter Reichel. In 
the first trials a car built by the firm of Van der Zypen and 
Charlier, of Cologne, and electrically equipped by Messrs. Siemens 
aud Halske, of Berlin, actually attained, for a very brief period, a 
speed of 160:2 kilometres (nearly 100 miles) an hour, but the high- 
speed tests were abandoued owing to the permanent way giving 
way, the rails being too weak and the substructure proving not 
solid enough to bear the weight of the heavy electrical car, which 
exercieed a great wear and tear upon the rails; the total weight of 
the fully-equipped Siemens & Haleke car was over 92 tons. The 
second series of tests were made with an electric locomotive 
designed by Mr. Reichel, who, in order to reduce weight, abandoned 
transformers «n the engine and supplied the line voltage of 19,000 
volts directly to the motors; in the case of the motor-car the 
current was traneformed down to 1,150 volts ; the former weighed 
. 20 tons less than the latter. So far the new electric locomotive has 
not made higher speeds than 65—70 miles an hour. . Doubtless 
some special form of track is the true solution of the problem of 
high-8peed travel." 


The Mercury Coherer.—A Continental correspondent 
writes as follows:—“ At the commencement of the last meeting 
of the Science Section of tbe Institute of Geneva, Prof. Thomas 
Tommasina presented a claim for priority with regard to the 
system of telephonic reception and the mercury coherer, of which 
he is the inventor, and which Marconi used during his famous 
experiment of December 11th, 1901, in the course of which he suc - 
ceeded in receiving the first signals sent by wireless telegraphy 
from Europe to America. By mistake, as M. Tommasina affirms, 
Marconi, before the Royal Society of London, attributed the in- 
vention of the mercury coberer to Lieutenant Solari. The editor of 
the journal Z'Z/ettricite, published at Rome, intending to correct 
this error, committed a fresh one by quoting M. Castelli ав the 
inventor of the new system. "The merit of this invention really 
belongs to M. Tommasina, who was its true inventor, and who 
brought it before the notice of the Physical Society of Geneva, and 
published it іп the Comptes Rendus de l'Académie des Sciences for 
May Ist, 1899.“ 


Electrical Standardising, Testing and Training 
Tnstitution.—Prof. C. A. Carus-Wilson commenced a special 
course of lectures to the senior students of the above institution, 


upon Direct Current Motor Construction," yesterday, Thursday, 
litu inst. 


The M. E. 4. Convention.—The full programme of this 
Convention, which is to be held from July 15th to 18th, is now 
issued. Briefly the arrangements may be stated as follows :— 


Wednesday, July 15th, at 10 a.m., at Sunderland :— 

Presidential Address by Mr. J. F. C. Snell. 

" Statistics of Electrical Supply.” by Aldermen J. P. Smith, 
chairman of the Barrow-in-Furness Electricity Committee. | 

“ The Possibilities'of Future Economies in Electrical Illumina- . 
tion," by W. A. Chamen, Glasgow. 

Luncheon given by Mayor and Corporation of Sunderland, 

Visite to be paid to— 

Wheatsheaf Car Depót, Monkwearmouth ; 

Three-Pbase Sub-Station ; 
' Dunning Street Electricity Station; 

Hylton Road Electricity Station; and 

Hylton Road Car Shed and Repairing Shops. . 

Other places of interest opeu by kiud permission will be— 

Messrs. Bir W. T. Doxford & Sons' Shipyard, Pallion, electrically- 
driven throughout (direct current, from private jnstallation and 
from Corporation sub-station). . 

Messrs. the North-Eastern Marine Engineering Works, driven by 
three-phase induction motors from Corporation's supply. 

Messrs. S. P. Austin & Sons’ Pontoon, electrically-driven pumps 
(Corporation supply). . 

Messrs. Robert Thompson & Sone’ Graving Dock, pumps driven 
from Corpvration’s supply. 

The New Harbour Works of the River Wear Commission. 

The National Telephone Co.'s Exchange. 


Thursday, July 16th, at Newcastle-on- Tyne, at 10 a.m. :— 

„The Sphere of Utility of a Power Company," by Alderman G. 
Pearson, chairman of the Bristol Eleotricity Committee. | 

Electrical Traction as applied to the Newcastle Tramways,” by 
Mr. A. E Le Rossignol, chief electrical engineer and general 
manager, Newoastle Corporation Tramways. 

The Management and Working of Boilers,” by Mr. Horace Boot, 
chief electrical engineer, Tunbridge Wells. 

2.30. Visit to Corporation tramways power house, the Manors ; 
and three-phase distributing sub-station of the Tyneside Power 
Co. ; and to the power house of the Tyneside Power Co. 

The following places of interest will also be open to members:— 

Tbe new Forth Banks station of the Newcastle and District 
Electric Lighting Co. (Large turbo-dynamos and Stirling boilers.) 

Messrs. C. A. Parsons & Co.'s Works, Heaton. 

Messrs. J. H. Holmes & Co.'s Works, Portland Road. 

Messrs. Scott & Mountain’s Works, Newcastle. 

Messrs. Clarke, Chapman & Co., Gateshead. 

The North-Eastern Marine Works and Sub-Station, Wallsend. 

At 8 p.m. the Association Smoking Concert will be held in con- 
junction with the Local Section of the Institution of Electrical 
Engineers. 


Friday, July 17th, at Middlesbrough, at 10.30 a m — 

„Methods of Stimalating Demand,” by Councillor J. E. Panton, 
M.D., cbairman of the Bolton Electricity Committee. 

" The Financial Improvement of Electricity Supply Works," by 
Mr. J. A. Jeckell, chief electrical engineer, Coventry. 

1 p.m. Luncheon to Members of the Association in the Crypt 
of tbe Town Hall, by invitation of the Mayor and Corporation of 
Middlesbrcugh. 

The following works may be visited during the afternoon :— 

Electricity Works of the Corporation. 

Messrs, Bolckow, Vaughan & Co., Ltd. 

Measre. Dorman, Long & Co., Ltd. 

Messrs. the North-Eastern S:eel Co, Ltd. 

Messrs. Sir B Samuelson & Co., Ltd. 

The N.E Railway Co.'s Dock Installation. 

And at 5 p.m. visits will be paid to— 

The Imperial Tramway Co.'s Three-Phase Power House; and the 
Stockton Corporation Electricity Works. 


Saturday, July 18th, at Sunderland, at 10.30 a.m. :— 
The Annual General Business Meeting of the Association. 


Electro-Harmonic Society.—We are glad to record 
that the special extra concert given in the King's Hall, Holborn 
Restaurant, on Friday evening last, in honour of the foreign 


. delegates to the Telegraph Conference, was an unqualified success. 


The hall was crowded, and the tasteful toilettes of the ladies com- 
bined with the floral decorations to present a charming spectacle. 
The programme was full of good things from beginning to end. 
The string orchestra, reinforced by Mr. H. M. Higgs at the Mustel 
organ, was io brilliant form, and ifs selections were moet happily 
chosen; Mendelssohn's goseamer-like “ Midsummer Night'a Dream 
overture went splendidly, and seemed to cast quite a spell over the 
audience. Miss Winifred Marwood and Mr. Montague Borwell 
sang with much acceptance, particularly in a duet by Givetza. Mr. 
Percy French was vastly entertaining with his humorous chalk 
sketches, and Mr. James Taylor spuu plates on & table with such 
bewildering dexterity that one positively longed for the crash that 
never came. Last, but not least, Mr. Alfred Izard, who for many 
years has acted as one of the musical directors and accompanist to 
the Society, deserves praise for bis solo, Nicodé's “ Tarantelle,” and 
for his finished and artistic accompaniments. Mr. J. Gavey occupied 
the chair in the unavoidable absence of Sir William Preece. In 
couclusion, we were very pleased with the superb King's Hall, in 
which the concert was held ; why should not the Rlectro-Harmonic 
Society engage this hall for its regular concerts next season? If 
the extra expense is an obstacle, we feel sure this difficulty would 
be solved by the large access of new members which would doubtless 
ensue upon the improved accommodation. | 
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Electric Fire Engines.— In a recent issue of the фліс 
American, Mr. A. F. Collins gave a descriptive account of the 
electric fire engine which has been constructed at Rouen. It has 
an 8-H.P. electric motor, coupled direct to a pump, both of which 
are on the same plane. The motor makes about 2,000 revolutions 
per minute, and takes a 525-7016 direct current. When the engine 
is in action the current is tapped by means of a movable bamboo 
rod, one end of which is fastened to the track carrying the equip- 
ment, and the opposite end is simply placed on one of the over- 
Һа trolley wires, or at night contact may be made with the 
electric lighting cables Tne feed wire is rolled on a reel above 
the motor; the circuit is completed by a similarly-arranged wire 
wound on an adjacent reel ; the free end of this wire terminates in 
& block of cast-iron placed on one of the rails of the street railway 
tracke. The apparatus is arranged on a two-wheeled, one-horse cart, 
and the hose is carried ona separate cart coupled to the electric fire 
engine The total weight complete, including two firemen, is 2,288 Ibe. 
Another point which is briefly touched upon by Mr. Collins is the 
haulage of fire engines electrically instead of by horse or steam. 
Captain Kenlon, of the Manhattan fire brigade, recently suggested 
that municipalities in giving franchises to street railway and 
electric light companies should stipulate in the contract that leads 
should be run from their circuits to every fiie plug on the route. 
Electric fire ergines could then be adopted, the pumps of which 
could be operated by merely slipping a spring jack into contact 
with the leads terminating in some portion of the fire plug, while 
the traction could be obtained by means of a motor and storage 
battery, just as with automobiles. 


The Compound Explosion Engine.—Writing on the 
explosion engine in Feilden's Mugazine, Mr. E. Butler points out 
that for а given initial pressure of, say, 15 atmospheres in a cylinder 
developing 75 )bs. mean pressure, tbe weight of the gases is only 
one-fifth ef that of the steam or compressed air. that would be 
required to expand to the corresponding degree. Hence any slight 
leak in an explosion engine causes great lose. The high mean 
pressure is due to high temperature, and the preesure is soon lost. 
The author's idea of a compound enyine, is one with two four- 
cycle explosion cylinders alternately exhausting to a third-cylinder, 
the piston areas being as 1 to 2'2. The first two cylinders bave 
cranks at even angles, and 165° ahead of the third crank, this 
arrangement prodccing rapid transfer of the gas and quick 
expansion. The author considers that delayed combustion assists 


to reduce the losses due to the cooling jacket. The expansion curve 


is higher Шап the adiabatic, whether due to this cause or to the 
variation of specific heat at high temperatures; no doubt thie effect 
is present, and the result is economy. By means of the recond 
cylinder, the average equivalent extra pressure obtained, is about 10 
to 12 lbs. referred to the high-pressure cylinder, thus representing 
ap economy of about 12 percent. The capacity of the low-pressure 


cylinder is such that the gases expand to the atmospheric pressure 


at about five eighths or three-fourths of the stroke. The partial 
vacuum then produced, draws out the explosion gases from the 
explosion chambers. With benzoline, the engine ran better when 
the products were still left in the combustion chamber. With 
town's gas, only 13 cb. ft. per 1. . P.-hour were used, and with 
benz line, 6 gallons developed 80 u.P.-hours, or 1 B H.P. with 0:51 
pint, and 1 L k. . with O 4 pint. The engine was of about 100 E P. 
ordinarily, and the second cylinder gave 18 to 20 н.р. when run 
with benzolina. The author spoils bis article by speaking of certain 
communications being '' functioned " by one rotative balanced valve 
for all three cylinders, Why eo ugly an Americanism should 
be used in a militantly British” magazine, in place of decent 
English, is not very clear. 


Obituary.—On Saturday morning last a sad accident 
occurred at the Dadbridge Ironworks, near Stroud, Glos., whicb, we 
t to sav, caused the death of Mr. James D. Humridge,the manag- 
ing director, and an engineer's apprentice named French. A new gas 
engine of 120 B.H P., which had been built to the order of a Madrid 
firm, was under test, when the fly-wheel burst. Mr. Humpidge, 
who was watching the test operations, was so teriously burt about 
the head and stomach that on removal to Stroud Hospital he 
succumbed to his injuries. The apprentice, who, it is said, was 
tightening up a bearing when the accident happened, was killed on 
the spot. It is stated that the engine had been running for an 
hour or so, and the accident is unexplained, except by the supposition 
of an undiscovered flaw in the metal. Mr. Humpidge was president 
of the Gloucester Engineering Society, and his presence will be 
sadly missed in the locality. Less tl au two years ago we made an 
interesting visit to the works under the guidance of the deceased 
gentleman. 

We have to record the death of that eminent railway manager, 
Sir Allen Sarle. Не had been in the service of tbe LB. & В.С. 
Railway for 64 years, entering at the age of 21, and remaining 
associated with the uudertaking right up to the time of his death. 
He was also latterly a director of numerous other companies, in- 


cluding the Great Northern and City Railway Co, the West London 


Extension Co., and the W. R. Sykes Interlocking Signal Co. 


Wages at Hume and Abroad.— In the course of bis 
speech to the sbareholders in Brunner, Mond & Co. at Liverpool 
on 27th ult., Sir John Brunner, M. P., said that the wages paid in 
England were higher than in all pr.tectionist European countries. 
For every 100s. received by the English artisan, the wages in 
France were 778., and the hours of the French workman were half 
as long again as the Englishman's. In Germany the figures were 
788., and there a man had to work every day half as long again as the 
Englishman. It took the Frenchman 1:4 hours and the German 
131 hours to turn out the same work as the English artisan did 
in 100 hours. 


Niagara.— The contract for driving the tunnel tail-race 
for the T'oronto and Niagara Power Co. has been awarded to 
Anthony C. Douglass, of Niagara Falle, N.Y. This will be the third 
tunnel to be constructed for the development of the energy of the 
Falls of Niagara. It will be located on the Canadian side of the, 
river, and will extend from the wheel-pit, which is yet to be com- 
menced, to the lower river. In length it will be about 2,100 ft, 
in height 25 ft., and in width about 18 ft. Thus its section will be 
slightly higher than any tunnel yet built at Niagara, but in width it 
will be about the same as the other tunnels. It will afford tail-race 
facilities for the development of about 125,000 н.р. It will be 
lined from the portal to the pit. The power house of the Toronto 
and Niagara Power Co. will be located up the river, a short distance 
above the station of the Canadian Niagara Power Co., but it will be 
down stream from the forebay of the Ontario Power Co. Thus its 
intake will be between these other intakes. Our Niagara Falls 
correspondent says tbat Mr. Douglase, who has received the con- 
tract, has had considerable experience in rock work at Niagara. He 
aided in sinking the first wheel-pit of the Niagara Falls Power 
Co., and he is now building tbe tunnel of the Canadian N.agara Co. 
The work of lining this latter tunnel is now in progress. As Mr. 
Douglass bas completed the excavation of the Canadian Niagara 
Power tunnel he can transfer his plant to the work of driving this 
new tunnel for the Toronto and Niagara Power Co., both of which 
works are side by side in Victoria Park. It will take about 
two years to construct this new tunnel, the contract price for which 
was about $575,000. 


Automobile Legislation.—The lust issue of the Aw/o- 
mobile Club Journal contains the text of the Bill for the registration 
of motor vehicles, to be introduced into the House of Commons on 
behalf of the Automobile Club. It contains a number of new 
clauses. The object of the Bill is to provide for the numbering and 
registration of motor-cars, light locomotives, and suchlike vehicles, 
and to enable proper means to be taken under regulations of the 
Local Government Board for the identification and punishment of 
persons unlawfully using them. The Bill also provides for the . 
abolition of the specific speed limit and for the licensing uf paid 
drivera of light locomotives. 

In view of the recommendation made by various public bodies 
that all motor-cars should be numbered or bear some other identifi- 
catiou mark, a petition to the House of Commons bas been drawn 
up aud influentially signed, pointing out that such a course is neces- 
sitated by the abuses connected with high-speed motors capable of 
running long distances without a stop. It is contended, says the 
Daily Telegraph, that the arguments which apply in the case of these 
cars have no bearing on tuat of electrical carriages for town use, 
which are incapable of goivg at more than moderate speeds, aua 
being designea for use in towns only, are not provided with battery 
power which would enable them to travel over any consideruble 
distance without recharging. The petitioners urge that it is, there- 
fore, unnecessary to provide that ladies aud gentlemen who elect to 
be driven iu electric brougbaus or landaulets, in preference to 
horse-drawn vehicles, when making calls in London, driving in the 
park, or attending the opeta or theatre, should be required to have 
attached to the vack of their carriage a large distiguring number or 
name. Such a provision, it із suid, would practically put an end to 
the use of such vehicles in London. Attention is drawn to the 
fact that the identification regulations on the Continent do not 
apply to such vehicles, and there 18 no argument which can properly 
be used to require the Loca! Government Board to depart from the 
Continental practice in the matter; the improvemenis wrought in 
the conditions of town traffic by the use of electric carriages instead 
of horse-drawn vehicles are also quoted. On these grounds, the 
petitioners protest against the proposal that the conspicuous marks 
of identification which it is proposed to place on motor vehicles 1n 
general should be attached to electric carriages for town work. ; 


The Engineering Standards Committee—A Com- 
mittee dealing with the question of the standardisation of pipe 
flanges has been formed in connection with the Engineering 
Standards Committee. Mr. William Maw, who was President of 
the Iustitution of Mechanical Engineers when this question was 
discussed before that Institution, is chairman of the Committee. 
The Admiralty has appointed *ngineer Lieut. А. R. Emdin, R.N, 
and Mr. W. E. Smith, Superintendent of Construction Accounis 
and Contract Work. The Institution of Mechanical Engineeis 
has nominated Mr. Ellington and Mr. Henry Davey; tte 
Institution of Electrical Engineers, Mr. Patchell; the North-East 
Coast Institution of Engineers and Shipbuilders, Mr. J. Tweedy; ° 
and the Institution of Engineers and Shipbuilders in Scotland, 
Mr. John Steven. The following gentleweu bave: also seats on 
the Committee:—Mr. R. E. Atkinson, Mr. J. Dewrance, Mr. J. 
Hopkinson. 


Laying out Armature Windings,—Why does the old 
custom persist of considering the siugle conducturs, or groups of 
conductors, in determining the scheme of a drum armature 
winding? It is not necessary to design the winding on the basis of 
pitch in terms of conductors, or even to consider the pitch at the 
back end of the armature. In practice it is more convenient to con- 
sider the coils instead of the conductora, and the couucceting pitch 
in commutator segments instead of in armature conductors. This 
is not an academic result, but the result of practice in the use of 
both methuds. With the exception of machines of ецоги ous size 
an armature coil does not consist of three or four pieces of copper 
joined together, but of a single strip bent to the required ehape. 
Nothing, therefore, is to be gained by running a winding depa't- 
ment on the old lines and dealing with two or three pitches in tho 
windings.— American Electrician, ; 
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Heat and Cold.—Dr. Carl von Lindé has recently 
delivered an interesting short address upon the practical value of 
liquid air to the Ice and Cold Storage Association, of London. Air 
is not liquefied by electrical means, and is not used for electrical 
purposes, во that apparently it is a matter which does not concern 
us directly in the ErEecTRICAL Review. But reading the article 
through, we cannot help being struck by a curious analogy between 
liquid air and the electric furnace. Dr. Lindé ridicules the 
prophecies which were freely made some time ago to the effect that 
all industrial operations where reduction of heat is requisite would 
in future be carried out by means of the auto-evaporation of liquid 
air—prophecies which resemble those offered about the entire super- 
session by electricity of coal and gas firing. Ia industry most 
operations requiring artificial heat reqaire large quantities of com- 
paratively low-temperature heat, just as practically all operations 
requiring artificial “ cold require large quantities of comparatively 
high-temperature “cold.” Below a certain high temperature it is 
most economical to obtain heat from coal or gas firing, just as above 
acertain low temperature it is more economical to obtain “cold” 
by the older and existing methods; but above a certain high 
temperature electricity is the only economical, and, indeed, 

ible, source of heat, exactly as below a certain low temperature 
iquid ait is the best source of cold.“ It does not pay to raise 
steam by electric current, aud it would not pay to freeze mutton or 
to chill beef with liquid air. Except for very special purposes—at 
present only scientific investigation—liquid air is an impossible 
kind of material to handle. It cannot be kept in sealed ves:els, 
because its critical temperature is as low as —140° C.; so that 
when the interior of a vessel holding it reaches that temperature, 
the air changes to a gas which, at atmospheric temperature, exerts 
a pressure of about 800 atmospheres. Air can only be kept in a 
liquid condition in open vacuum-jacketed veesels where its tem- 
perature is maintained below its critical point by its own 
evaporation, and this means gradual loss—say, one quart in 14 days. 


Personal.—Mr. Н. 8. Meyer, designing engineer, 
‚ Alternatiog Current Section, of the British Thomson-Houston Со., 
Ltd., Rugby, bas returned from an extensive tour in the U.S. A., 
made in the interests of the B.T H. Co. 

Mr. Thos. Tate, assistant traffic superintendent at Newcastle-on- 

ne, bas been appointed traffic euperintendent for the Shipley and 
district electric tramways. 

Mr. L. Newitt, who for some years hae been chief electrical 
engineer at the Elswick works of Messrs. W. G. Armstrong, Whit- 
worth & Co., bas been appointed by the Lords Commissioners of the 
Admiralty to be electrical engineer at Chatham Dockyard. 


Appointments Vacant.—An assistant in the mechanical 
and electrical engineering department at the Halifax Municipal 
School (£!50):.assistant engineer for Chesterfield (£101); elec- 
tricity works clerk at Southend ; switchboard attendant for Ports- 
mouth tramways power station; chief assistant engineer for 
Hastings electricity works (£120); lecturer and demonstrator for 
the Croydon County Polytechnic; clerk of works for Atherton ; 
Government electrician for the Gold Coast Government Railway, at 
£300; shift engineer for Battersea (£104); dynamo attendant for 
West Ham Infirmary; and three shift engineers for Reading tram- 
ways power station. See Official Notices” to-day. 


Business Announcement, — Messrs. Evershed and 
Vignoles, Ltd., give notice that they are completing the removal of 
their business to the new factory which they have built at Acton 
Green, Chiswick; and that on and after Monday, June 15th, 1903, 
all letters and goods should be addressed to their new address, 
Acton Lane Works, Chiswick, London, W. 


Mr. Chamlierlain’s Scheme.—The difficulties which 
sarround the attempt to impose preferential duties are well exem- 
plified by a question put to Mr. Chamberlain by Mr. C. A. Vince, 
secretary of the Birmingham Liberal Unionist Association, as to tbe 
effect of the proposal tó levy, if necessary, retaliatory duties on im- 
ports from Germany. The special case put by way of example was 
that of electrical machinery. It had been suggested that if retalia- 
tion took the form of a tax on imported machinery, the manu- 
factnrers who used such machinery would have a sort of right to call 
for a duty upon importsthat competed with tbeir producte, and that 
such a duty would be purely protective. Mr. Chamberlain, through 
his secretary, replied that he would not propose to put any tax on 
German machinery merely because it was cheaper than English, but 
if he found that German machinery was receiving a bounty—either 
direct or indirect —he would then be perfectly ready to put on a 
corresponding duty. Mr. Chamberlain would adhere in every case 
to Cobden's principle of free interchange at the natural price. 
According to this, if be did put on а duty, it would not necessarily 
give а claim to any other manufacturer. If Mr. Chamberlain found 
that the Germans earned their success legitimately, he would leave 
the home manufacturers to find out how they did it and to beat the 
Germans with their own weapone. 

Mr. Vince subsequently put a further question, viz., Whether the 
word “legitimately” is to be interpreted so as to exclude as 
illegitimate the advantage, if any, that the German manufacturer 
may have in the absence of such restrictions as are imposed on 
Engl:sh manufacturers by Factory Acte and by the approved rules 
cf the trade unione. Is sweating a form of unfair competition that 
may be countered by an import duty ? To this question Mr. 
Chanterlain answers, “ Yes.” 

Anxious as everyone isto put astop to unfair competition, we 
fear that an “indirect bounty " would be difficult to define, and 
that a “legitimate success” would be just as much a matter of 
opinion as the " legitimate drama.” Considering that all our manu- 
facturers are, or will be, employing electrical machinery, the claims 
for ‘‘ grants in aid" would be endless. 


THE CENTRAL STATION ENGINEER. 


Тнк Electricity Committee of Manchester T.C. has recommended 
the following increases of salary :—Mr. S. L. PBARCE, deputy thief 
engineer, from £500 to £600 per annum; Mr. F. E. Huaa#es, 
secretary, from £400 to £450; Mr. L. R. Lek, mains engineer, 
from £300 to £325; Mr. W. E. Fopen, accountant, from £250 to 
£300 ; Mr. J. A. Cookson, surveyor of mains, from £250 to £2% ; 
Mr. E. Botton, sub-station engineer, from £200 to £225; Mr. F. Н. 
WhnYsALL, resident engineer at the Dickinson Street works, from 
£175 to £200; Mr. W. A. Jackson, installation inspector, from 
£180 to £190; Mr. I JOHNSON, accounts and wages pay clerk, 
from £180 to £190; Mr. B. Bennison, assistant accountant, from 
£164 to £180; Mr. 8. CHARLESWORTH, chief works clerk. from £160 
to £180; Mr. A. E. M’Kenzie, shift engineer, from £150 to £180; 
Mr. H. LAMB, shift engineer, from £150 to £180; Mr. J BAXENDALRE, 
shift engineer, from £150 to £180; Mr. A. N. Moore, shift engi- 
neer, from £150 to £180; Mr. E J. CONSTABLE, shift engineer, from 
£150 to £175; Mr. W. J Bamber, shift engineer, from £150 to 
£175; Mr. H. A. RaTCLIFP, testing assistant, from £150 to £175. 

Mr. J^C. WHITELEY, the chief assistant engineer at the Hudders- 
field tramways power station was, on June 4th, presented with a 
timepiece and ornaments on the occasion of his marriage. Coun- 
cillor Moore, the chairman of the Tramways Committee, made t e 
presentation. Mr. WHITELEY was made tbe bearer of a work- 
basket for the future Mrs. WuirELEY. Mr. H. N. Tuomas, the 
engineer and manager of the tramways, presided, and in the course 
of his remarks, expressed the hope tbat there would be a few more 
gatberings of the same character. 

Out of 100 applicants, Mr. Moraan, of Worcester, has been 
appointed to succeed Mr. Рвостов as electrical engineer to Hor- 
sham U.D.C. at £175. 

Barnsley T.O. has granted the following increases of salary :— 
Mr. BARKER, assistant to the borough electrical engineer, from £150 
to £170 per annum; Mr. WaiaHT, assistant to the electrical engi- 
neer, from £125 to E145. 

Batley T.C. has appointed Мг; A. STREET as assistant engineer at 
the Electricity Works. 

Rochdale T.C. has increased the salary of Mr. C. C. ATCHISON, 
resident electrical engineer, frem £200 to £250 per annum, and has 
granted him £50 for extra services in connection with the elec- 


© trification of the tramways. 


Mr. W. CLITHEROW SMITH, assistant at the Folkestone Electricity 
Works, bas resigned his post in order to take up an appointment 
with the British Westinghouse Co. 

The Electrical Committee of Bristol T.C. has recommended that 
the salary of Mr. W. B. Мовалм, mains superintendent, shall be 
increased from £156 to £150 per annum as from June 186. 

The T.C. of Eastbourne has raised the salary of its electrical 


| engineer, Mr. J. Kemer BRYDGES, from £350 to £400 per annum. 


Maidstone T.C. bas increased the salary of the electrical engineer 
tee HOADLEY) from £250 to £300 per annum as from March 25th 
t. 


NEW COMPANIES REGISTERED. 


Alley & Maclellan, Ltd. (5,370).— This company was registered 
in E inburgh on June 8rd, with a capital of £130,000 іл £1 shares, to acquire 
the business carried on by Alley & Maclellan, and to carry on the business of 
engineers, iron &nd brassfounders, shipbuilders, marine and electrical engi- 
neers, workers of wood, stone, brick, rubber aod otber substances, makers of 
roofs and bridges, pneumatic aud sanitary appliances, &o. The first subscribers 
(each with one share) are :— P. J. Dunlop, Port Glasgow, Renfrewshire, engineer; 
8. E. Alley, Sentinel Works, Polinadie, Glasgow, engineer; K. M. Alley, Senti- 
nel Works, Polmadie, Glasgow. engineer; A. Robertson, Sentinel Works, Polmadie, 
Glasgow, shipbuilder: J. Maclellan, 260, 8t. Vincent Street, Glasgow, engineer: 
J. Reid, 173, St. Vincent Street, Glasgow, solicitor; and W. Shaw, 142, West 
George Street, Glasgow, solicitor. The number of directors is not to be less 
than three nor more than seven; the first are D. J. Duniop, T. A. Paul, S. H. 
Alley. K. All: y, J. Maclellan and A. Robertson; qualification, 500 shares; remu- 
„ £1,000 per annum. Registered office, Sentinel Works, Polmadie, 

lasgow. 


Electric amp Renovating Co., Ltd. (77, 552).— This com- 
pany was registered on May 29th, with a capital of £20,000 in £1 shares, to 
adopt an agrecment with P, E. Butler for the acquisition of certain patenta, 
rights, &c., and to carry on the business of lamp manufacturers, electrical, 
consulting, mechanical and general engineers, machinists, fitters, millwrights, 
iron, brass and metal founders, glass blowers and manufacturers, cable, 
conductor and carbon manufacturers, wire d'&wers, porcelain manufacturers, £c. 
The first subscribers (each with one share) are:—F. Fanta, 4 and 5, Warwick 
Court, W.C., consulting engineer; A. J. Pierpoint, 22, Norroy Road, Putney. 
S. W., gentleman; C. P. Elms, 109, Tiverton Road, South Tottenham, 
accountant; Н. G. Betts, 44, Furnival Street, Holborn Bars, E.C., auctioneer; 
W. Chapman, 4, Gray's Inn Square, W. C., solicitor; J. Н. Shipley, 4, Gray's 
Inn Square, W.C., managing lerk. and E. James, 21, Apsley Street, Е 
electrical engineer. Minimum cash subscription, £500. The number of 
directors is not to be less than two nor more tban fivc; the sub«cribers are 
to appoint the first; qualification, 100 shares; remuneration as fixed by the 
company, Registered office, 4 and 5, Warwick Court, High Holborn, W. C. 


Miller Signal Syndicate (Foreign Patents), Ltd. (77,594).— 
This company was registered on June 4th, with a capital of £5,000 in £1 shares, 
to adopt an agreement with G. Failing, G. Robins, H. V. Miller, А 8. 
Morrison, A. H. Morrison, and H. C. Cooke, to acquire the patents comprised 
therein, and to carry on the business of makers snd irstallers of railway or 
other signals according to the Miller“ or other system, electricians, engineers, 
suppliers of electricity, company promoters, financieras, &c. The first sub- 
scrihers (each with ‘one share) are: -R. M. Albery, Bridge Road, Chertsey. 
gentleman ; T. B. Harper, 15, Old Jewry Chambers, E.C., solicitor; O. Heinday, 
5—6, Great Winchester Street, E.C., merchant; H. E. Hill, 23, Fairmount 
Grove, Brixton Hill. S. W., cashier; M. Murphy, 81, Victoria Road, Chelms- 
ford, clerk: F. Hopkins, 29, Heron Road, Herne Hill, S. E, clerk, end E. W. 
Hopton, 44, Tharpe Road, Wallington, clerk. No initial public issue. The 
subscribers are to appoint the first directors; remuneration, 450 each pac 
annum, 


: 
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"> Bastian & Partners, Ltd. (77,601).—This company was 


registered on Jane Sth, with a capital of £1,€G0 in £1 shares, to acquire any 
interests in patents, inventions, concessions and the like relating to the pro- 
duction, treatment, storage, application, distribution and use of electricity, or to 
any apparatus therefor, in particular to acquire from C. O. Bastian, of 37, 
Streatiey Road, Brondesbury, the ber efit of certain existing inventions in re- 
lation to prepayment electric meters, to electric lamps and to locks, to adopt an 
agreement with the raid C. O. Bastian and to carry on the businets of suppliers 
o! eleotricity. manufacturers of batte ies, meters and electrical apparatus and 
accessories, ёс. The гаі subscribers (each with one share) are :— C. O. Bastian, 
37, Streatlev Road, Brondesbury, electrical ergineer; А. E. Salisbury, 64, 
Pemberton Gardens, N., electrical engineer; Н. M. Graham, 11, Queen Victoria 
Strect, E.C., chartered accountant ; H. Scholey, 8, Abbey Court, Abbey Road, 
London, electrical engineer; E. Payer, 6, Sarre Road, N.W.. electrical engineer; 
H. T. Harrison, 11, Victoria Street, S.W., electrical engineer; and E. A.N. 
Daniell, 84, Marlborough Mansions, West Hampstead, N. W., electrical engineer. 
No initial public issue. Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Freshwater and Totland (I.W.) Electricity Supply Co., 
Ltd. (61,069).—This company's annual return, made up to September 18th, 1902, 
was filed on May 13th, 19 8, when nine shares had been taken up out of a 
nominal capital of £15,000, in 15,000 :hares of £1 each. Nothing has been called 
up. Mortgages and charges, ail. 


Europe and Azores Telegraph Co., Ltd. (39,452).—This 
company’s annual return was filed on February 18th, when 17,846 shares had 
been taken up out of a nominal capital of £200,000, divided into 20,000 shares of 
£10 each. £10 per sbare has been called up on 12,273 shares, resulting in the 
receipt of £122,780. 5,505 shares are considered as fully paid. No mortgages or 
charges. 

Ltd. 


Mareconi’s Wireless Telegraph Co., (53,403). — This 
company’s annual return was filed on April 23rd, when 157,216 shares had been 
taken up out of a nominal capital of £760,000 in 200,000 shaves of £1 each. £1 

r share had been called up on 97,216 sbares, resulting in the receipt of £97,216. 

,000 shares are considered as fully paid. No mortgages or charges. (The 
capital has, since making up above return, been increased to £300,000 in £1 
shares.) 


Lymington Electric Light and Power Co, Ltd. (57,985). 
—This company's annual return was filed оп Mey 2nd, when 1,710 shares had 
been taken up out of a nominal capital of £10,0.0 in 2,000 shares of £5each. £5 
per share has been called up, resuiting in the receipt of £8,495. £55 remains in 
arrears. Mort:zages and charges, £10,000. 


County of London and Brush Provincial Electric Lighting 
Co., Ltd (31,920).—A trust deed dated May 12th, 1903, to secure £250,000 second 
debenture stock (with power to issue further stock making pari рахи up to 
2400,00 )) has been registered. Property charged: The company's assets, present 
and future, as a floating security, subject to trust deed securing first debenture 
stock and such of the £100,000 debentures issued pursuant thereto as may be 
outstanding. Trustees: The Electric and General Investment Co., Ltd., 1--3, 
Great Winchester Street, E.C., 


London and Provincial Electric Construction Co., Ltd. 
(€9,316).— £2,050 debentures dated May 5th, 1903, charged on the company's 
undertaking and property, including uncalled capital, subject to other charges 
not exceeding £950, have been registered Holders: F.. Middleton, 17, Victoria 
Street, S.W.; W. H. Halford, 32, Coruhill, E. C., and Н. G. Gwinner, Union 
Court, Old Broad Street, E. . 


Notting Hill Electric Lighting Co., Ltd. (25,921).—£55,000 
debentures, created by resolutions of May 26th, 189, and February 17th, 1903, 
have been registered. Property charged: The whole of the company's under- 
taking and property. Trustees: Sr W. Crookes, Kt., 7, Kensington Park 
Gardens, W.; and R. B. Martin, M. P., 3), Hili Street. Mayfair. Date of trust 
deed: June 17th, 1897; of supplemental decd: Jur.e 3uth, 1902. 


New Century Are Light Co, Ltd. (67,849).— Issue оп Mav 8 h 
of а second debenture for £3,000, part of a series created April 24th. 1903, to 
secure 25,000, charged as a second and floating security on the company's 
undertaking and property, present and future, including urcalled capital. No 
previous issue of same series. A postponing deed dated May Sth, 1903, 
prolonging until April 186, 1901, the effect of a debenture dated February 7th, 
1902, in favour of J. M. Bush, securing £2,000, & Lonus of £5(0 and interest, 
bas also been registered. 


Woking Electric Supply Co., Ltd. (46,175).—Issue on May 9th 
of £200, on May 11th of £150, and on May 16th of £1,260 debentures, part of a 
series created November 2nd, 1899, to secure £25,060 charged on the company's 
under-aking and property, present and future, incluJing uncalled capital. No 
trustees. Total amount previously issued of same series, £20,000. 


Royce, Ltd. (Electrical Engineers, Manchester) (63,871).— Issue 
on May 14th of £9,5C0 debentures and on May 19th of £1,90) deb'ntures, part of 
a series created March 27th, 1903, to secure 425, C00. Property charged, the 
eompany's undertaking &nd property, present and future, except uncalled 
capital; trustees, Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, 
W.C. No previous issue of same series. 


Bright's Light and Power, Ltd. (58,29)).—A third debenture, 
May 12th, 1903, securing £2,600 charged on the company's concessione, 
freehold and leasehold property, works and plant, in Engiand and elsewhere, 
aad ite ancalled capital, has been registered. Holder, C. Owles, 16-17, Russcll 
Street, Covent Garden. 


Wycombe (Borough) Electric Light and Power Co., Ltd. 
(59,188).— Issue, on July 25th, 1902, of £10 00) debentures, part of series covered 
by trust deed of April 27th, 1*99, and supplemental trust deed of July 16th, 1902, 
to secure £30,000. Property charged: ‘the company's lands, buildings, p'ant, 
undertaking and pro^"erty. Trustees: W. B. Hopkins, Clua House, Surrey 
Street, Strand; and F. E. Gripper, Broad Sanctuary Chambers. Westminster. 
Registered May 29tb, 1903. Previously issued of same series: £15,000. Amount 
issued same date and previously registered: 45, 000. 


Telephone Co. of Egypt, Ltd. (17,824). —I«sue, on May 20th, 
of £2,£00 mortgage debentures, part of a series created December 8th, 1593, to 
secure 4 20, (00. charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount previously 
issued of same series: £3,000. 


Bromley (Kent) Electric Light and Power Co., Ltd. 
(64.127).—'Phis company's annual return was filed on May 8 h, when the entire 
capital of £50,000, divided into 10,000 shares of £5 cach, had been taken up and 
paid in full. No mortgages or charges. 


Cuba Submarine Telegraph Co., Ltd. (4,710).—This eom- 
pany's annual return was filed on May z0th, when the entire capital of £220 000, 
divided into 18,000 ordinary and 6,000 preference thares of £10 each had been 
taken up and paid in full. No mortgages or charges. 


Indo-European Telegraph Co., Ltd. (73,514).—This company's 
annual return was tiled on May 20th, when 17,000 shares had been taken up out 
of а nominal capital of £450,000 in 14,000 shares of £25 each. £25 has been 
е up on each share, resulting in the receipt of £425,000. No inortgages or 

arges. 


ELECTRICITY SUPPLY ACCOUNTS. 


Wu give this week an analysis of the returns 


Metropolitan of the Metropolitan Supply Co. and the Brad- 
Electric ford municipal supply, in parallel columns. 
Supply Co. Both undertakings occupy leading positions 
and in their respective spheres, the former having 
Bradford started operations in 1988 and the latter in 
Municipal 1889. 


Electric Supply. Their similarity may, however, be said to end 
here,.and the varied results obtained under the 
different conditions existing in the two cases are clearly shown by 
comparison. 

The affairs of the Metropolitan Co. have been frequently before 
the public during the past year, both in connection with the transfer 
of the Marylebone area (including the Manchester Square and 
Rathbone Place generating stations) and in respect of the arbitration 
with the L.C.C. over the Sardinia Street works. During the year 
the company has added some 80,000 lamps and earned an increased : 
profit of nearly £16,000. The supply embraces a large proportion 
of private lighting, some publie lighting and motors, the increased 
output being obtained from the Willesden power station. 

The Bradford Corporation supply has practically doubled itself 
during the past year, owing to the acquisition of a large traction 
load. The lamp connections have increased by 33,000, and the 
motor load by nearly 1,000 н.Р. The department runs three 
stations, one at Bolton Road and two at Valley Road; the 


most recent one, to contain ultimately 20,000 н.р., being in process 
of extension to meet the growing demands of the area. 

The following particulars of the two undertakings are of 
interest :— 


Metropolitan Bradford 

E. 8. Co. Municipal Supply 
Private lighting .. 12,406,012 1,910,871 
Namber of } Public lighting . . 68,612 54,116 
units sold | Motive power wid — 1,900,034 
` Tramways ... T — 5,259,202 
Total ... г T .. 12,474,624 9,124,223 
Public lamps аен — — 51 arcs 
Motors je ius iss TO — 918 = 4,398 HP. 
Gross revenue per unit sold ies 506d. 187d. 
Works cost per unit sold ... тА 2:944. 85d. 


The northern undertaking, while obtaining & small average 
revenue per unit, owing to the large proportion of power and 
traction supply, has the corresponding advantages of good load 
factor and cheap fuel. The supply is on the r.T. continuous, three- 
wire system. The Metropolitan Co. generates alternating current, 
transforming up and down and converting at sab-stations, for distri- 
bation on both L. T. alternating and L.. three-wire continuous net- 
works, and the works costa are probably higher than otherwise, owing 
to the system adopted and the number of small units which this com- 
pany has in ite older stations. The prices charged are— Metropolitan 
Supply Co., private lighting, 6d. to 4d. per unit ; power, 3d. to 2d ; 
public arc lamps, £30 per annum. The Bradford Corporation charged 
for private lighting 44d. per unit with discount, and free lamp supply; 
power, 1d. and 2d. per unit; tramways, 1d. per unit; public arcs 
about £12 per annum. 

Mr. J. 8. Highfield is the engineer-in-chief of the Metropolitan 
Co, and Mr. R. A. Chattock, the city electrical engineer to 
Bradford. 

GENERAL STATEMENT. 


Met. Elec. Bradford 
Supply Co. Municipal Supply 
For year ending December 31st — 1902. 1902. 
Total capital expended  .. T а EI, 816,418 £423,926 
Number of units sold s "e #6 12,474,624 А 9, 124,223 
Equiv. 8-c.p. lamps connected T 733,000 239,509 
Max. load ar РИС T zx m 
ross revenue is ee 0. , 
е „ expenditure .. — .. £152,289 £32,356 
: „ profits PA £105,781 £88,561 
Average price obtained per unit.. ns 4'84d. 175d. 
REVENUE BTATEMENT. | 
Gross, Per unit. Gross. Per unit 
By sale of energy .. os а £252,306 484d. £66,247 1°75d. 
Rental of meters, &c. ss v Р 8,982 16d. 3,575 оча. 
Rental апа sales of motors, arcs and 
fittings • 2 ee ee ee = — 8,094 Od. 
Property, rents receivable.. as T 887 *06d. — — 
.. £201,073 б`оба. — £50,916 1:874. 


Gross revenue .. 


— — 


— — — — 


WORKING EXPENSES. 


Gross, Per unit. Gros, Per unit 
Coa .. T s ve - £693,562 1:33d. £10,005 “20d. 
(vil, waste, water and engine-room stores 7,064 “ча. 2,063 00а. 
Salaries and wages incurred іп genera- 
tion and distribution .. Ж .. 18177 “854. ^ 8,693 10d. 
Repairs and maintenance of buildings, 
plant, mains, and other apparatus 
on consumers' premises “ә .. _ 96,590 ld. 4,561 12d. 
Works and distribution costs .. £120,193 2:32d. 20.32 53d. 
Rents, rates and taxes P T 12,100 24d. 3,223 “Od. 
Management expenses including 
salaries of engineer, secretary and 
clerical staff, and directors’ fees, &c. 12,680 *24d. 1,881 *0od. 
General establishment charges, print- 
ing, stationery, law, insurance, &c. 6,955 *14d. 6,930 18d. 
Total costs sa ix . . £152,238 2944. £32,356 на. 


— 
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Financially the operations of the Metropolitan Co. resulted in а 
gross profit of £108,784, from which £10,000 was contributed to the 
depreciation and reserve fund (now standing at £98,447), and after 
paying interest and dividends, a balance of £1,373 was carried 
forward. 

Рворгт STATEMBNT. 


Year ending December 81st— 1901. 
To intercst and dividends ... E 7 . . £101,697 
Balance carried forward  ... PET ul 1,373 
To depreciation and reserve fund... 10,000 


Balance from last account, discounts, interest, &c. — 4,286 


Gross profits fcr year ... ove ... £108,784 


The Bradford undertaking realised a gross profit of £38,561, and 
after meeting financial charges and transferring £8,436 to the depre- 
ciation fuud, а balance of £8,688 is carried forward. 


Рвоғгт STATEMENT. 


Year ending December 3lst— 1902. 

To interest on loans £13,195 
To sinkiny fund 15,143 
Suadries ; 980 1.115 
To depreciation fand . ux 8,436 
Balance from last account ... as . — 8,688 
» carried fofward ... see 9,360 
Gross profit £38,561 


CITY NOTES. 


Prospectus. 


Mzssns. ALLEY & MacLETLAR, Lro., the well-known engineers of 

. Bentincl Works, Polmadie, Glasgow, have this week been br fore the 
public with an issue of £65,000—5] per cent. cumulative preference 
capital in £1 shares. The vendors (Alley & Mactellan) are to take 
50,000 of the ordinary shares (£1) in part payment of the purch ise 
price for their undertaking, and 10,000 will be subscribed and paid 
for in cash at par by the vendors and their friends. The total 
nominal capital is £130,000. The average annual profit for the past 
s sven years has been £14,676. The preference dividend will 
require £3,575, the balance being available for depreciation, reserve, 
directors’ fees, and ordinary dividend. 


Brighton and Rottingdean Seashore Railway Co. 


AN ordinary moeting of the above company has been held, at which 
the Chairman stated that an Act had been obtained enabling the 
company to substitute an overhead tramway on piles for the tram- 
way under water. The plans bad been passed by the Board of 
Trade, and tbe company was waiting until the necessary capital had 
been obtained before beginning the construction of the line. It 
was estimated to cost £20,000, and about £6,000 for the new cars 
and electrical equipment. | 


Stock Exchange Notices.—The Committee has been 
asked to appoint a special settling day in— British Electric Trans- 
former Co. (1903), Ltd.—30,390 6 per cent. cumulative preference 
shares of £1 each, 7s paid, Nos. 1 to 30 390, and 9,114 ordinary 
shares of £1 each, 7s. paid, Nos. 110,001 to 119,114; and to allow 
the following to be quoted in the Otficial List: —Primitiva Gas and 
Electric Lighting Co. of Buenos Ayres, Ltd.— Further issus of 
£25,000 4 per cent. first debentures of £100 each, Nes. 5,251 vo 5,500. 
The Committee has also appointed a special settling day as under :— 
Thursday, June 18th—British Columbia Electric Railway Co., Ltd. 
—&175,000 43 per cent. Vancouver Power debenture: of £100 euch, 
Nos. 1 to 1,750; and has ordered the uudermentione | securitics to 


be quoted iu the Official List :— British Columbia Electric Railway 


Co., Ltd.—£175,000 44 per cent. Vancouver Power debentures of 
#100 each, Noe. 1 to 750; Edmundson's Electricity Согроа хоц, 
Ltd.—Further issue of £60,000 44 per cent. first mortgage deben- 
ture stock (redeemable). 


Blackpool Electric Tramways (south), Ltd. — An 
extraordinary general meeting is to be held at Biackpool on June 


17th, to pass a series of resolutions wih refereuce to tue acquisi- . 


tion of shares in the Blackpool, St. Anne's aud Lythaw Tramways 
Co. 


Iudia-Rubber, Gutta-Percha aud Telegraph Works 
Co.—The balf-vearly meeting will be held at 106, Ca inoa Street, 
E. C., ou June 16%h, to sauction the раушеаб of an ;nt.rin divideud 
of 24 per cent., or 53. per share. 


Provincial Tramways Co., Ltd.—The directors have 
resolved to pay an interim dividend of 33. per share. 


, 


Metropolitan Electric Supply Co., Ltd.—Allotment 
letters have been posted to present holders of ordinary shares in 
the issue of 100,000 £5 43 per cent. cumulative preference shares. 


STOCKS AND SHARES. 


Wednesday Evening. 


SOMETHING akin to а semi-panic bas seized the Stock Excharge 
markets in its violent grip during the past few days, and the 
tremendous fall of values in American Rails and African. mining 
shares did not confine ita influence to the two departments mostly 
affected. Speculators with heavy differences to face on open 
accounts have had to sell stock in other markets which they held 
for investment purposes, and the raising of the Berlin Bank Rate 
aided a new item of unrest in the mors sober sections of the Stock 
Exchange. Although most of the influences now at work are of a 
temporary obaracter, the slump will probably have an effect of 
time-reaching importance, and it may be weeks, if not months, 
before the freshly-arovsed feeliag of suspicion is again lulled. 

There are, however, no serious fal]s to chronicle in the prices of 
stocks and sbares connected with the electrical markets. Oaly in 
the Na'ioral Telephone issues is there any proncunced weakening. 
The Def rred stock bas fallen 4j points, less on the general flatness 
round the House than on the very particular reasons adduced by 
the statement of the Government in the House of Commors the 
other night. The Pref: rred stock bas also shed a point; bu: the 
other varicties are uncbaaged, and having regard to the rapid rise 
that has taken place iu both Deferred and Preferred, the reaction 
will, perhaps, be considered with equanimity by the stockbolders. 

A good deal of business is being done in the various new issues 
that have recently appeared. Edmuadson's re v shares are i {о 1 
premium, and can be gold at the middle price. The investment, 
however, is too fine a one for shareholders to sell еіс rights, and 
the latter should be taken up. The fall of { in the old Ordinary ів 
consequ int upon realisations by those who are desirous of applying 
forthe new shares with the money. 

Westinghouse New Preference command ro premium from the 
stags’ point of view, being quoted at par to 4 premium only. This 
issue has aleo lowered the price of the existing shares, which are 
now about 5i, the Debenture stock standing at 103. At 7 the 
Ordinary are somewhat easier, to^, the placing of an additional half 
a million of capital in front of them not, of course, tendirg to their 
immediate advantage. The Metropolitan Electric Supply Co. 
placed its latest offer of Preference shares in tbe hands of its 
proprietors on Wednesday, and the nominal price ai the time of 
writing is j; to ү; premium. 

Charing Cress Debenture stock has hardened a point, and in 
South Londons a little investment buyiog sufficed to raise the 
price 3, Westminster Preference improving to the same extent. The 
rise in City of London Ordinary ís maintained, and Metropolitan 
Ordinary are harder at 18 buyers, despite the appearance of the new 
issue. 

Emphatic flatness in the steam railway stocks finds a faint reflec- 
tion in a drop of 1 per cent. in Central London Ordinary ; otherwise 
this section remains without alteration. The Underground stocks, 
however, have suffered more sharply; Districts are дожи to 373, 
and Metropolitan Consolidated to 884. A fresh outbreak of Light 
Railway activity in Dorsetshire and in the North of Scotland bas 
produced no effect so far, but both the schemes now being adver- 
tised are, аз yct, in their infancy. 

Buenos Ayr: в and Belgrano shares continue active ia the Traz- 
way list, tbe Ordinary being 23, the First Preference 54, and the 
Second Prefereuce 5. A further fractional advance lias been scored 
by London United Preference, in which business is being done at 13. 
British Columbia Electric Railway Preferred Ordinary stock com- 
mands about 92 per cent., and the Deferred stands at a trifle over 
70, the Preference shares being 10}. It may be mentioned in 
passing that London General Omnibus stock is better at 973. 
porsibly upon the iutre duct ion of the new motor ‘buses by this 
company. 

Iu the Telegraph a arket, Submarine Cables Trust have fallen along 
with everything else American, The English group maintain their 
ground with а certain amount of fortitude. Globe Telegraph and 
Trust Ordinary are } easier, holdere having received the dividerd, 
and some of them being therefore willing to sell now they have got 
their interest. India-Rubber shares are down 4 despite the diri- 
dend, and it is stated that the price of the commodity shows an 
unmistakable tendency to rise. British Insulated Debentare stock, 
rarely dealt in as а rule, have found a few supporters, and at 104} 
the price is 1 per cent. higher. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


—— ————— — A ———— | ———— | ——————M— ——— |-————— | ——— M Ü—Á 


67,100 | African Direct Telegraph, 4 % Debs, . aes 100 a ВА 


26,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 Ce xw 10 ds as .. * 
488,840 ГЕУ ЕА е Nos. 1 to 1,260 Red. es ee ee E Bi 618 60/6 n — 
o- egre ee ee ee ee ee ee ee 8. = 
8,106,580 Do. do. do. 6 96 Pret. ee oe ee ee es Btock 6 6 6 89 т 
8,105,560 | Do. до. do. Deferred ee o». Swe | Stock | бв. 2s. lj 8 — 
44,000 Chili Tele hone, Nos. 1 to 44,000 se ee ее ee ae ee 5 6 T bd 41— 
Commercial Cable -——— 1 8% | 8 8% | 155 — 
17519700 E. | 3 Sterling 500 year 496 Deb. Stock Red. .. oe оок 44% (X, 6300 89 — 
e ogra, ee 9 ee е ә е е ee ee à 
1081 Po T 10 & Pref. es ee oe ee ee ee ee T ay 435 15 — 
Direct 8panish Telegraph се Vs T ss ee - oe 
6,000 Do. do. 10 Cum, Pref. ae ee ee Ф * 5 ee ace 
30,000 Do. do. 44 Debs. [2] oe ee oe ee o0 oe ee 
` 60,7103 | Direct United States Cable 30 | 8% | 81% 
92,8000 | Direct West India Cable, 44% Res. Deb. within Nos. 1 to 1,200, Red. | 100 z z 
4,000,000 | Eastein Telegraph, Ord. 8 „ dae e „ M Dok) 7% | 7196 
1,955,565 Do. "e Heeg Stock ae ee ec ee es 100 ee ее 
1,584,645 Do. Mort. Deb. Stock Red. oe .. | Stock z .. 
800,000 | Eastern Extension, Аааа. and China Telegraph .. ..| 10 | 7% | 7% 
830,000: Do. 4 96 Deb. 8tock Stock ee “4 
800,000 | Eastern & Bouth African Bur ae Lobe Db., , Nos. 1 to 8,000, red. 1909 | 100 zm zm 
apes urb i о af Reg. M bs, (Mauritius Bub.) 1 to 9 10 si% si% 
7 e egra "1 ee ee eo ee 
180,043 Do. v Prof, se ee ee ee ee 10 ее EN 
en | гуы Northern Telegraph, of Cops inde ap i и 
an rmu e, ist M Mort. Debs., ов. 
66,8008 | { 4% a. within Nos. | 100 b n 
17,000 | Indo-European Telegraph e 5 e| Æ 10 % |10 € 


100 00€ London Platino-Brazilian Telegraph, 6 % Deb. 100 


1,968, National Telephone, Pref. Stocken „100 5% | 6% | 6% | 108 —101 
1,966,667 Do. do. Def. Stock ee ee ee ee ee ee 100 ы еге 44% 88 ER 90 
15,000 * do. 6% Cum. ist Pref. .. .. .. .. .. 10 & 6 6 % 13 — 14 
15,000 Do. do. 6 % Cum. nd Pref. T Бе 10 6 6 6 96 12 — 13 
260,000 Do. do. 6% Non-cum. 8rd. Prof., 1 to 950,000 wae Tus 5 5% 5 505 54— 58 
9,000,000 | Do. do. 5) Deb. 8tock Red. e...  .. | Stock | 84% 83% | 84% 9H —100 
600,000 | Do. do. Deb. Stock Red. e ..]| 100 sg 1% 4% | 102 —104 
171,504 | Oriental Telephone i Elec. Nos. 1 to 171,504, fully paid E ix 1 6 6 6 96 1— 
100,000: | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ss .. | 100 ais as 855 
11,890 Reuter's bd ee ee es oe ee ee ee 8 5% 5% 
8,908 | Submarine Cables Trust с 2 ms ae m. e .. | Cert. "A s 
58,000 | United River Plate Telephone „ 5 7% | 1% 
40,000 Do. do. Б Cum. Pret., Nos. 1 to 40,000 .. 5 ee oe 
179,9471 Do. do. ae ee s E .. | Stock n гн 
15,609 | West African Telegraph, айке T EM e 10 s me 
80,008 | West Coast of шень Nos. 1 to 80,000 and 58,001 to 53,008 . . 24 oe ve 
150,000 Do. 49% Debe., 1 to 1,500 guar. by Bras. Sub. Tel. | 100 " as 
967,980 | Western Telegraph, , Ltd., Nos. 1 to 207,930 us (se 0 7% | 7% 
75,0001 Ро. Debs. Фа geries, i906 ee ee ee 100 еә oe 
400,000 Wide PE ue mel Deb. Stock Red. . ee ee ee ne 196 ee 
88,821 а and Panama Telegraph. s аге “+ oe 
54,568 Do. do. do. 6 Cum. ist Pret. ae ee 10 ee ee 
4,669 Do. do. do. р Cum. 2nd Pref. е ee 10 ee oe 
Debs., Nos. 1 to 1,800 ..| 100 še Vx 


80,000 ро. до. до, 


90,000 | British Aluminium 7 % Cum. Pref. du vs e 10 2 s es 8— 4 8— 4 a Sy 
800,000: Do. do. 6 1st Mort. Deb. Btook Red. se we .. | Stock 1% ня АРЕ 78 — 78 73 — 78 
100,000 British Electric Traction ee ee ee ee 4 10 9 % 9 % ee 14 = i 14 — 125 и, 14 
100,000 Ро. 289, 6 Cum. Pret. s6 лай 10 ss © a 12 —1 12 — 1 ud наў 
600,000 Do. 5 % Perpetual Debenture Stock .. .. | Stock "M HM Ps 192 —125 199 —125 
100,000 | British йшй and Helsby Cables 26 25 КИ 28 va 5 1596 |10% 10 i 7i 7i 
100,000 Do. 4с. 6 % Cum. Pref, ex ES oe 5 vs ee ae 5 6 6 cs 
60,000 | Ро. 44% lst Mort. Deb. Redl... 100 2 i s. 102 —106 108 —107 106} | 104 
-50,000 IBrowett, Lindley а Co., Ord. ke. d еб ж |, #1 8 Nil 5 — rm th - xs 
50,000 1 Do. 6 % Cum. Pref. .. - ix Е &1 6 6 % - 15/6 to 16/ 14/6 to 15/6 2 s 
106,781 | Brush Electrical ТАЕНЕ Ord., 1 to 105,781. : se as 2 6 Nil Nil 1 1 a x 
150,000 Do. do. Non-cum. 6 % Pref. = bs M 9 6 8% 6 96 li— 1 11— 1 là 1% 
125,0004 Do. do. 4 Perp. b. Stock . ee ee Stock ce ee ee 99 —102 99 —102 ee d ee 
125, 0003 Do. do. it Perp. 2nd Deb. Stock ee es Stock . ве ee ee 80 — 94 89 — 94 ee es 
85,000 | Callender's Cable Construction shares vs ЧИ a s 5 15% | 20% 15 % 24— 184 124— 184 13} ES 
40,000 Do. do. do. 5 % Cum. Pref. . ee b ee ee ee 6 54— 6 ` ee ee 
90/0008 Do. do. do. 43 % 15% DAE Deb. Stock Red. .. | Stock 85 >o Pa 108 —112 108 —119 те d 
1,860,014 Central London Railway, Ord. Btock . oe ee ce ee Stock os 4 4 р 106 —100 106 —108 es ee 
494,008 Do, do. 4% Pref. Stock e 7 2s .. | Stock 92 4 4 108 —106 108 —106 104 
494,998 Do. do. Def. do. .. ee v TH .. | Stock S 4 4% 108 —111 108 —111 110 > 
1,880,000 | City and South London Railway .. se es" .. „ Stock d 2 8196 71 — 1З 71 — 78 724 71 
. 5 * st Mort. g. to 0 and ERE ке 
кары 901 to 11,000 of £60 red. A „ 3 ses p, 
99,201 | Edison & Swan United Elec. Light, A shares, 23 paid 1 to me 5 % Nil г 0 — af 0 — j 
17,139 Do. do. “ A” shares, 01—017, paid, 1 to 5 % | Nil s 1%— 14— s 5 
814,0231 no do. 4 % Deb. Stock Red. 100 vs + si 73 — 77 78 — 77 s Hs 
100,0001 do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 s a3 so 75 — 80 16 — 80 a id 
112,100 Electric Ce Construction, 1l to 112,100  .. 85 KP. we 2 6 96 6 96 . 1 2 1 2 . 
31,390 Do. do. 1 Cum. Pref., lto 81 890 i э э» а оа ага А 2 8; 8 2n. 808 
825000 Po. do. 4 Ў Perp. 1st Mort. Deb. Stoo . ee | Btook| .. E .. | 100—103 100 —103 101 
25,000 | General Electric Co. (1900), 5 95 Cum. Pref. . M i 10 b 96 б % sa 91— 10} 91— 10} a oe 
200,000 Do. do 4% Mort. Deb. S is гә .. | Stock =e pr is 99 —102 99 —102 эз с: 
85,000 Henley' в (УУ, T.) Telegraph eee Ord. s re M 6 20 20% 20 15 — 16 15 — 16 158 aie 
85,080 Do. V Pref. * э ee ee 5 44 ee ee 5 — 54 5 — 54 ee ee 
48,050 Do. 44 6 Kort. Deb. Stock sé -. | Stock vx - Ве 10; —111 107 —111. Qu ёа 
50,000 | India-Rubber, Gutte Perche & Telegraph Works PN Be 10 10% 10 T 19 — 29 184— 193 i bx 
500, 000 Do. do. 4% Ist Mort. Deb. | 100 ae 2: i 100 —103 100 —108 s ES 
87,600 |tLiverpool Overhead Байет Ота. oy x s sx 10 84% 1496 18% — 6 6 Р os 
10,000 |t Do. do. Pret. £10 paid zs és ‘ea m 10 Бр ie a 104— 11 1 11 és 8 
87,850 | Telegraph Construction and Maintenance.. 12 173% | 9096 | 2 % 88 — 86 33 — 86 84 83 
150,0001 Do. do. 4 % Deb. Bds., Nos. i to 1,500 Red. 1909 100 is x м; 101 —104 101 —104 vu ia 
640,0002 Waterloo & City Railway, Ord. Stock es eo ee eo ee 100 8 % 8 % 8496 99 102 99 —102 100 
t Quotations on Liverpool! Stock Exchange. 1 Unless otherwise stated all shares are fully paid. From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
NE â Ord., 141—14 
соон Tols E 27 | Oldham, Ashton, and Hyde Line (410 р), Ord. а 
Bank rate of discount 3à per cent. (May 21st. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (en) .—ELECTRICITI SUPPLY COMPANIES. 


- Stock Closing Closing Basiness dose 
кок МАМЕ, I. ог DR lor the Quotations tations week ended 
f Share. years. une 8га. une 10th. | June th, 1908. 
t pee Lovat. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... - .. d 1 1— i | ee 
100,000 Do. 4396 1st Deb. Stock, Prov. Certe. 2s 100 118 —121 118 —121 А | 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 - b 1 п 1 11 . 
20,000 do. 7% Cum. Prei. 5 101— I 10$— 19 ei | ; 
50,000 Charing Cross and Sirana Electricity Supply ^ m xs b 9 — 9 — d 
70,000 do. E um. Pref. ee 6 y 6 6 } 
40,000 Do. do. “ Cit Undertaking” " 448% Cum. Pref. ӨР 5. 63 4 5} | 
250,000 Do. 1% Deb Red. ee ee ee ee 100 106 —i 106 —108 * [ oe 
44,486 »Chelsea Electricity Supply, Ora є Vx ©» me 5 6 —- 64 6 — 64 ves. UH s 
O, 0004 % De b. Stock Red. "T .. | Stock —112 109 —112 m 
70,695 | City of London Electro о Lighting, : Ord. 40,001—110, c .. .. 10 113— 12 114— 194 un, ПА 
40,000 Do. H f., ,000 Se "T 10 18 — 14 13 — 14 13; 
400, 000 Do. Deb. Stock, Berip. (iss. at 115) all paid a ee 198 —128 193 —198 135 E 
800,000 Do. 4 2nd Deb. Stock, Prov. Certs., all paid . ©» 100 104 —107 104 —107 , 
40,000 | County of London & Brush Prov. Electric Lightin › Ord. 1—40, 000.. 10 8 — 8— 9 , 
20,000 Do. do. do. 6 Pre oy ‚ 40,001—80,000. е 10 12 imi 18 13 — 13 13 в ee 
400,000i Do. do. 44% Deb. Stock, Prov. Certs. ot paid) Red А 111 —114 111 —114 11 Do es 
60,000 | Edmundson's Electric Corporation, Ord. nhare e а "m b 1 1 mE 
80,000 ре: е 6 um. Pre f. ee oe ee ee 6 — 6 — Gå | & 
140,000 50 e Mort. Deb. Stock .. 100 107 —110 107 —110 ыш Т r$ 
21,000 ЖРА and Knighiabriage Elec a b 11 — 11 — 19 , š 
90,000 Do. do. 49 Debenture Stock . | Stock 108 —106 108 —106 do, ee 
110,000 | London Electric Supply Corporation, күз, Ord. «s ae 8 27 ia ; | га 
49,810 Do. do. 6% Pref 5 — 6 ii si 
250,0001 Do. do. do. 4 96 1st Mort. Deb. Stock Red Stock 100 — 108 100 —108 1024 | 5 
100,000 | Metropolitan Eleotrio Supply, 1 to 100, se y 10 174— 183 174— 184 " 12 
920,000! Do. do. Ist 'Mort. Deb. Stock eo 88 ES 110 —115 110 —115 "ME ECT 
250,000! D. _ do. Mort. Deb. DOE Red .. | Stock 98 —101 98 —101 5 ow 
40,000 St. James' and Pall Mall Micro Light, Ord. on b] 164— 183 154 — 164 16 15:2 
20,000 Do. do. do. Pret. 20,081 to 40,080 84— 94 e qoe 
150,000! Do. do. do. Stock Red ee 100 99 —102 99 —id2 | ee 
19,000 Smithfleld Markets Electric Supply, ora. 8 ee . 0 ee ee 5 8 x 84 8 — 83 ee . 
50,0001 Do. Bei. ee .. ee e. 100 83 =, 93 88 e 93 
65,000 South London ру e ec ee ee ee se 5 8l - 8 84— 4 Sh l 
80,000 Urban Electric Supply, "T eo es o¢ oo b b — 5 — s . i 
80,000 Do. do. 5% Cam. Pref. ee ee eo ee ee 5 5 — 5 — o ee | 
110,000 Westminster Electric Supply, e ee | ee ee о 6 ее 5 18 — 18 19 — 18 1%: 127 
28,141 Do. do. 5 % Cum. Pref. .. ... E e" b 6 — — 6 55 6% 
* Subject to Founders Shares. 1 Unless nerais stated ali shares are fully peid. 
MARKET QUOTATIONS, Wednesday, June lOth. 
Latest Week's Latest Week's 
CHEMICALS, &c. | Price, Inc, or Dec. METALS, &o. (continued). Price, Inc. ot Dec. 
a Acid, Hydrochloric oe .. рег cwt, 5/- g Copper Sheet ev T eo per ton £75 - 
a „ Nitric.. od - . per cwt. 22/- g „ Rod. „ рег ton £75 > 
а „ Oxalic.. và =e S. рег cwt. 82/- е 26 (Electrolytic) Bars .. per ton £68 £2 дес, 
a „ Sulphuric .. a .. per cwt, 5/6 e Ра * Sheets per ton "79 £1 дес. 
а Ammoniac, Sal 3а SO рег cwt, 42/- 25 e x » Rod .. рег ton £70 Bs. дес. 
a Ammonia, Muriate (crystal) .. per ton £33 10 * e fa * H. C. Wire per lb. ed. ad. dec 
a oe es per ton | £30 / Ebonite Rod e per Ib. 87— — 
a Ble: ac hing powder 2 б ,. рег ton £4 10 f * Sheet ne oe .. per lb. 5/- 
а Bisulphide of Carbon  .. .. per ton £15 n German Silver Wire TP S per Ib. | 1/6 
a Borax. А à Y .. per ton £13 h Gutta-percha fine .. < .. per lb. 8/- 
a Be nzole (90 % Vs * .. per gal. 7/- h India-rubber, Рага fine .. per lb. | 8/100 3/10} 
a * (50; 6: ‚АДЕ а .. per gal. 5/6 i Iron, Charcoal Sheets .. per ton £18 р 
а Соррег Sulphate de T .. рег ton £21 i ,, Pig (Cleveland warrants) per ton 45/9 1d. inc. 
a Lead, Nitrate T: ica .. per ton £24 i „ Forgings, according tosize per ton From £11 
а „ White Sugar E .. рег ton &81 í ,, Scrap, heav y per ton 47/6 to 50% 
a „ Peroxide ч T .. per o x 10 i ,, Wire, galvanised No. 8 .. per ton £9 15 ч 
a Methylated Spirit . * .. per gal. 2,6 38 ( £11 12 6) > 
a Naphtha, Solvent (90% at 160? C). per gal. 5/6 ^ g Lead, English Ingot T „„ per ton | to £11 15. 9/6 dec. 
Фа Potash, Bichromate, in casks .. per lb. Bd. g » Sheet T .. рег ton £14 10 - 
a cs Caustic (15/8095). ; S per ton £24 m Manganin Wire No, 28 , . per lb. Bj- * 
a № мас * .. per ton £35 ч g Mercury - per bot. £8.12 6 | ч 
a Shellac А rk . per cwt., 127/- 2/- inc. d Mica (in original case 8) small per lb, 8d. to 1s. 80 
a Sulphate of Magnesia .. .. рег ton £4 10 T 4 55 m * medium per Ib. 2s. to 3/8 
a Sulphur, Sublimed Flowers . per ton £6 5 "T | d » large. per Ib, 8/6 to 7/8 
a " Recovered i .. рег ton | £5 10 * | РР hosphor Bronze, plain castings per Ib. 1/- to 1/23 
a " Lump .. per ton #5 р * rolled bars & rods per lb. 1/1 to 1/4 
a Soda, Caustic (white 70 ' X) ,. per ton £10 15 p * si Ay sheet per lb. | From 1/3 
a „ Crystals : . . per ton £3 0 Platinum * н +. рег oz. £4 | 
a „ Richromate, casks. А .. per lb. 24d. гъ p Bilicium Bronze Wi ire ES per lb. 10d. to 1/- | 
i Stee., Magnet, acc'd' g todesc'p'ri per ton £58 
METALS, &c. É 88 5 in bars .. 80 £15 to £40 — 
| - ( £127 to l А 
b Aluminium Ingots, іп ton lots .. per ton £130 * g Tin, Block .. ee ee per ton 1 £128 f £3 dec. 
b i Wire, in ton lots .. per ton £168 T 8.4. HOM. Mea $3 $$ „ per lb. 17 * 
b * Sheet, in ton lots .. per ton £166 п „ Wire, Nos. 1 to 16 .. .. per lb. 1775 M. dec. 
p Babbitt's metal ingots А per ton 443 to £145 * p White Anti-friction Metals— 
e Brass (rolled metal 2" to 120 basis per lb. 74d. Ар " White Ant” brand .. perton £42 to £65 
е „ Tube (brazed) А .. per lb. 9d. id. de j Yarns, 2/108 Grey Cotton, on sp "18 per Ib. 1а. 
me ^ „ (solide lIrawn). .. per lb. Tad. id. dei j 3 6 lea. Flax .. per lb. bad. 
€ „ Wire, basis.. * .. per lb. 75d. ; j ^ 8 ply 10 Ibs, Russian .. per lb. ‘На. 
с Copper Tubes (brazed) .. .. per lb. gid, 14. dec. j є 10 lbs. Russian, single .. per lb. 4d. 
c „ (solid drawn) es. Ber ib p td. de j " 180 Ibs. Jute rove per ton £11 
9 С op per Bars (best selected .. per ton £75 k Zinc, Sh't (Vieille Montagne bnd. ) per ton £24 15 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons., Ltd.; d Е. Wiggins & Sons.; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & 


| -hakspeare; h Edward Tell & Co.; i Bolling & Lowe; j W. H. Hindley & Oo; 
к Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 
——— gnc SM ̃ — tb a 


к TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — — P — 


Receipts for | Miles | Week Receipts for Mies 
Locality. | Ате 4 the week. Total to date. | ореп. Looality. ending | the week. Total to date. open. 
£* 2 £* Ы £0 E p* 
Aberdeen ..  .. June 6 1,288 +874 | — — — — g. ' (South Staffordshire ..| May 29 902 +149, 16,446 + 988 | 
Birminghem ee eo » 6 6,214 +928 114,971 + 6,470 — — е4 : Swansea ee ee oe $5 29 518 4 41 9,784 + 624 T 
коппен oe a „ 3З | 1409 — — — — — jv 8 Teunton aes ae „ a 291 863 — 6 1,135 Бы 93 +h} 
Blackburn . e ee | » 5| 1,30 | 4279: 9.176 + 8851194 711 © & emouth .. . „ 20 BAS | + 80 5,080 + 480 = 
Black poo „ 4 | 2,611 71151 67956 | + 415) —|— | 8 eston -ворег- Mare. » 27 99 | — 29 974 — 255 +4 
Blackpool and Fleetwood | ,, 6 | 2068 —1597| 7,997 — 68 19| — Е | Wolverhampton Dist. ,, 29 | 296 | 4387 | 7,782 | + 4,270 +3 
Bolton „ 7| 2,870 | +854 138,645 + 2,968 95 | — | & | MwWrexbam „ 299 178 — 1,163 тыз. Lomas dm 
Bradford |. >:  ..| May?4| 8,871 | —197 21.589 + 2,811; 39 72 3 ( Yorks. Woollen Dist...) „„ 29; 401 | — 8.888 — 6 — 
Brighton . June 7| 1,944 | «41 | 6,186 — 6 — [ Cardiff. . June 6, 2,784 [+1818 | 18451 + 853 — — 
Bristol ee ee es 99 5 8.008 + 8330 — же 28 = Dover ee ees ө ` [T] 6 271 T 12 4,359 + 54 4 8 — 
Burnley .. e| os 6] 90 | +8 — ES ee E Dublin 1. . „ 5| 6,067 1603 | 101,968 + 5565 W — 
5 District. May 29 193 — 8,604 — —|— East Ham. „ 6 907 | +646)  653| 22:5 Б +t 
Devonport M „ 99 469 | — 87 8,615|+ 128 5 — Glasgow  .. e e| „ 6; 15,878 |48104 15,375 | + 8,194 6 + 
, Dudley—Btourbridge.. 4, 29 881 | 4115 | 15,711 | + 1,041 — | Q | Hull. Е s .. „ 6' 2,004 | +8298 | 17,937. + 17193 — — 
& Ge teshead » 29 t94 | +157 17,504 | + 8874 | 103 |+ 2| о | Iste of Thanet .. Я „ 6, 1,011 | +888! 8,645 — M — — 
) Gravesond — Northfleol e 29 254 = 4,166 — — | & | Leeds m .. «|.» 6| 7,681 «142777 | 56,767 + 6,086 — - 
i Greenock—Ps. Glasgow | „, 29 725 | +200' 9,978 + 928 74 | — Liverpool .. Vs ..| May 80 | 10,802 |+11:6 | 210,597. 711,85 101 -5 
Hartlepool .. e| n 29 276 — 0 400+ 860 +з | 3 | Manchester . .June 6 |1 41085 — — !10 +% 
Ë gidderminster ee ee [1] 29 134 + 12 | 2.286 + 18 4 =a $ Newcastle oe ee oe 9 6 8,881 + 1158 —_ жи ; 11 Tm 
GMorthyr.. .. «| ~ 29 207 — 6 3.940 — 254 B | — | Portsmouth oe с. „ 6 9,488 | +698] — "— m 
a Middleton e" es » 2 417 |— 68; 5,782 + 63 | 8 | — | Baltord ae wie .. Мау 25 8,610 | — 383 | 25,990 +646 — — 
д Oldbam—Ashton sé “ 29 645 | + 11 | 11,555| + 1,079, 8 | — Southampton .. June 4, 1,961 | +345 | — cs — — = 
‘a Peterborough .. oe un 9 153 = 2,518 — — — Sunderland „ З 1,809 | 609 11049 + 880 0 — 
2 POohkee „ 29 812 | + 53 5,484 + 801 si — Central London Bailway „ 6, 73847 |— 8, 16010 + 629 6 — 
& Potteries eo | £e 29 1.651 | +212 | 82,513 + 2,388 — |. Chatham & District Co. „ 4 | 74 | — 1017 — 81 — 
Rothesay.. ee T s, 29 139 | + 63 1,460 + 618, —|— cu and 8. London Ry. , 7 | 2,579 | — 495 71,008 + 29000 @ — 
| Sheerness ee es » 27 80 — 679 — — — Dublin and Lucan Riwy.| „ 7 18 + 68 2269 + €0,— ,— 
\ Southport oo 0| n 29 813 | — 58 6847 * 1181 | 51 — Liverpool Overhead Ry.“ „ 7 | 2,006 | 4-600 | 86,887 | + * 4 | — 
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WIRELESS TELEGRAPHY IN THE UNITED 
STATES. к 


Br E. GUABINI. 


(Concluded from page 987.) 


ON& form in which the De Forest receiver is carried out 
(fig. 18) consists in an anti-coherer connected, ou the one 
hand, to earth, and on the other, to the antenna, and put in 
circuit with a battery and the winding of & telephone. In 
its normal state, the current of the battery passes through 
the winding of the telephone, and the vibrating disc of the 
latter is attracted. As soon as, under the influence of the 
variable electro-magnetic field produced by the transmitter, 
а current is induced in the antenna and passes to the ground 


Fig. 18. 


through tbe anti-coherer, the resistance of the latter is con- 
siderably increased. Then, in consequence of this increased 
resistance, the disc of the telephone is suddenly relaxed, 
ав if the circuit had been cut, giving out a sharp sound. 
As soon as the wave ceases, the closing of the circuit is 
produced. In practice we must look at it as if the tele- 
phone had been placed in circuit with an intermittent 
current closed and opened by an automatic switch, viz., the 
distant wave. A dot imparts to the telephone a sound of 
short duration ; a dash, a more prolonged sound. 

Another form of the De Forest receiver consista (fig. 19) 
in introducing into the' circuit of the battery two anti- 
coherers instead of one. This arrangement enables a higher 
electromotive force to be used, although the critical pressure of 
the anti-coherers must not be exceeded ; this critical pressure 
is equal to the sum of the critical pressures of the two anti- 
coherers, The circuit includes, besides, three inductance 
coils. The winding of the telephone, placed in circuit with 
а condenser, is put in shunt to a coil, 


Fic. 19. 


This system has three advantages :— | | 

1. The impedance of the coils prevents the oscillations 
from reaching and weakening the battery. | 

2. In consequence of the supplementary resistance in- 
treduced into the circuit the current which is constantly 


passing through it is much weaker—which is not the case 


With the coherer. 


- 


3. The sound heard at the telephone is louder than in 
the other arrangement, In fact, when the anti-coherer is 
working, an extra breaking current is produced which 
charges the condenser after having paseed through the 
winding of the telephone. 

We may add that the keys shown enable the antenna, in 
case of «torms, to be connected to earth without the current 
passing through the anti-coherers. 

In a third form of construction, the antenna i8 connected 
to earth through the primary of an induction coil (fig. 20). 
The secondary of this coil contains in series with it, the anti- 
coherer, the battery, ard the winding of the telephone, This 
arrangement serves a double purpose; to allow the silent 
atmospheric electricity to pass to earth without influenc- 
ing the anti-coherer ; and then to raise the pressure of the 
wave, which is advantageous to the working of the anti- 
coherer. | | 

By this system the rate of transmission has been brought 
up to 80, 40, and 50 words per minute and even more. This 
speed is not astonishing if we consider that the transmitter 
is not burdened with an interrupter that bas to be started, 
and that the receiver, besides the fact that it bas not to 
overcome the inertia of the coherer, has no striker, relay or 
Morse receiver to start. | 

We will now examine briefly the conditions that a trans- 
mitter must fulfil in order to allow of a high speed of 
transmission. The receiver need not occupy our attention 
from this point of view, since it possesses all the necessury 
qualifications for & rapid apparatus. Leaving aside the 
starting of the interrupter, the slowness of the transmission 
is caused (1) by the time required for establishing the current 
in the primary of the transformer; (2) by the time taken 
up in charging the discharging circuit (oscillator, condeneer, 
earth, antenna). To shorten this time as much as possible, 
and consequently, to make the speed of transmission as great 
as possible, we must have a low self-induction, and a low 
capacity in the primary of the transformer, and moreover, a 
low capacity and a very high pressure in the discharging 
circuit. Now, the De Forest transmitter seems eminently 
fitted to fulfil these conditions. 

We find that Marconi, in bis trans-Atlantic experiments, 
chose the same mode of obtaining comparatively rapid trans- 
missions; in his apparatus also we find an alternator and a 
transformer instead of the Ruhmkorff coil; in his receiver 
a telephone without a local battery. Several stations are 
provided with the De Forest system. Of these the most 
important is that at Coney Island. It is provided with 
an antenna 210 ft. long and uses alternating current at 110 
volts, which is transformed into 25,000 or 50,000 volts. It 
communicated in June, 1902, with the Morro Castle, which 
was provided with an antenna 60 ft. high, at a distance of 
50 miles. In February the Etruria and the Jersey City 
station, the latter being fitted. with a mast rising 30 ft. above 
the roof, comraunicated at a distance of 90 miles. Some 
time after the Staten Island station established communica- 
tion at a distance of 70 miles with the Deutschland of the 
Hamburg-America Со. provided with Slaby-Arco instru- 
ments. Some very fine results were obtained also at the 
time of the last American military manceuvres betweeu Fort 
Mansfield and the Unique. The fort was fitted with a mast 
80 ft. high; the Unique with a mast 40 ft. high supporting 
an antenna 65 ft. high. The maximum distance of trans- 
mission was 50 to 60 miles, the max mum speed 40 words 
per minute, and the mean speed 20 words. 

This is a brief description of this remarkable system. It 
has been announced several times that an action has been 
commenced between the De Forest Co. and the American 
Marconi Co. What it is that Marconi accuses De Forest of 
we do not exactly know. At any rate, we should look in 
vain, in the De Forest arrangements, for anything whatever 
belonging to Marconi. 

If we consider the De Forest trausmitter, we see that 
Marconi cannot claim the connection of the secondary of 
the transformer, on the one hand, with the earth, and, on 
the other band, with the antenna. This arrangement is. 
found in the Edison transmitter. Nor can he claim the 
connection of the secondary with the oscillator; Hertz 
had already done this. Moreover, the combination of the 
secondary of the coil with a simple oscillator (two balls) 
an earth connection and an antenna is public property, sinc? 
M. Della Riccia, then Lieutenant of Eogineers, proposed i; 
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in the Rivista di Artiglieria e Genio (September, 1897). 
This was, it will be remembered, after the Spezzia experi- 
ments, in which Marconi used an oscillator with four 
balls (Righi). And, indeed, Mr. De Forest might—and with 
advantage, we think—abandon the earth connection. From 
the experiments described by the writer in the ELECTRICAL 
Review of January 11th and 18th, 1901, it follows that 
when. an oscillator is shunted by condensers and the antenna 
connected with the discharging circuit, the connection to 
earth has very few advantages. Better results are obtained 
without it. According to what M. Rochefort said a year 
ago, he found, and so did Lieut. Tissot, that the connec- 
лоп to earth ів even disadvantageous under these conditions. 

If we now pass on to the receiver, there is no doubt that 
the combination of an anti-coherer with a telephone belongs 
to De Forest. The connection of the detector on the one 
hand to the earth, and on the other to the antenna, cannot 
be claimed by Marconi, since the coherer is found in the 
Popoff syetems (1 898) and the telephone in the Edison 
system (1891). As to the induction coil which Was, ав we 
know, suggested in the first place by Lodge, what we have 
to notice is the connection of his primary to the earth. That 
arrangement cannot be claimed by Marconi, but only one in 
which а coherer or any other imperfect contact is used. 

In Tesla’s system, which preceded Marconi’s, we also find 

an antenna connected to earth through the primary of an 
induction coil, the secondary containing the receivers, lamps, 
motors, &c. 
_ Bat it is to be observed that the anti-coherer is not an 
imperfect contact ; it is, on the contrary, so perfect that in 
its normal state it lets the current pass as if it did not exist. 
Thus the De Forest instruments do not come under the 
application of Marconi’s claims, Moreover we shall see that 
the arrangement in the secondary differs very much from 
Marconi’s, as does also the arrangement very different from 
De Forest's indicated in our English patent No. 1,555, 
January 24th, 1900. Mr. De Forest puts everything in 
series. From what we have said, it is almost certain that 
the decision will be in favour of Mr. De Forest. 

In conclusion, the writer may mention some unpublished 


information which has reached him from America: The De 


Forest Co. is making some machines of 150 кү. They will be 
sent to California, Honolulu, Manila and Hong Kong with 
a view to trans-Pacific communication. The company hopes 
within 18 months to establish trans-Pacific communication. 
It also hopes to establish a large number of coast stations 
on the Gulf of Mexico and in South America, 
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THE PROFITABLE APPLICATION OF BLAST 
FURNACE GAS FOR POWER PURPOSES. 


By HORACE ALLEN, С.Е. 


WHILE the engineering papers are giving во many instances 
of the application of blast furnace gas for driving «gas 
engines, along with details of the different types of engines 
exploited by the various manufacturing firms, but little 
prominence is given to the saving in cost of fuel as com- 
pared with steam engines using coal. 

The profitable application of blast furnace gas for power 
purposes requires, in the first place, an available supply of 
this gas. At most ironworks of importance, it is the case 
that the gas is at present utilised to about the fullest extent 
possible under existing arrangements. This being so, the 
question that occurs to one is as to the efficiency of the 
present ordinary methods of, firat, preventing loss of gas 
through leakage and other causes; and, second, applying 
the gas for the development of power. 

The answer as to whether reasonable care is taken to pre- 
vent loss of gas will mostly be a distinct negative, while, in 
regard to present applications, it will be shown that these 
are very inefficient, and require to be improved. 

In regard to the efficiency of blast furnace gas when 
applied to a Babcock & Wilcox boiler, Mr. H. G. Scott * has 
made careful tests, and, allowing 20 Ibs. of steam per I.H.P.-hr., 


ä 
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found the combined efficiency of the engine and boiler to 
be 6:732 per cent. | 

For comparison, he also gives the figures he obtained 
from using the gas in а gas engine, when the efficiency was 
found to be 25:43 per cent. 

The ratio of thermal efficiencies was in this case :— 


Gas engine ... s d 
Stem, EE OF 


For the boiler, the gas had an initial temperature of 
595° F., while for the gas engine it was cooled to 65° F. 

The ratio given above may be taken as a minimum, for 
boilers much below the Babcock & Wilcox type in efficiency 
are generally employed, and for the test “every care 
was taken to ensure as perfect combustion as possible, an 
analysis of the flue gases yielding nearly 18 per cent. of 
CO, by volume, the flue temperature being 580° F.;" the 
conditions, therefore, were above the normal. 

We shall be well within the mark if we take the net ratio 
between the gas engine and the steam boiler and engine as 1 
to 4. This shows that whatever power is now developed by 
blast furnace gas at an ironworks can be increased by the 
application of gas engines to four times the amount, three 
times the total horse-power at present generated being avail- 
able for profitable application ; and the value of this extra 
power can readily be calculated when the fuel cost per 
I.H.P.-hr. under the most advantageous circumstances in the 
particular district is determined. 

The following figures show plainly the advantage of blast 


furnace gas, even when compared with the low fuel cost for 


steam which we have taken :— 


COMPARISON BETWEEN THE Совт oF POWER, ÈO., FOR STEAM 
AND BrasT FORNACE Gas. 
From experience with the Thwaite-Gardner system :— 
Steam Power Station. 


Capacity of station ... : ы T NM .. 8,000 Kw. 
Load factor ... 8 v" ... Fall load, 4,000 hours per year. 
Total capital cost, exclusive of mains : У .. £90,000 
E. H. P. m M Ке jos . 4,020 
Cost of fuel per unit ios T E .. 20d. 
Works cost per unit Bis ks dus wee .. ‘60d. 
Cost of fuel per annum 10,000 


Blast Furnace Gas-Driven Station. 
Capacity of station 988 i з .. 3,000 Kw. 
Load factor ... ds T ... Full load, 4,000 hours per year. 
Total capital cost, exclusive of mains (taken same as 


steam installation) .. £90,000 
E. H. P. Svs ane isi ' 4,090 
I.H.P. at 80 per cent. Fe an Has T A .. 5, 025 
Cost of engines — Gas engines at £10 per I. k. p. (included 

in total capital) " xis te m .. 450, 250 
Cost of fuel per unit "083d. 
Works cost per unit xs T а or .. 517d. 
Cost of fuel per annum—Blast furnace gas at id. per 
: 1,000 cub. ft. a „ jas . . £4,187 103, 
Saving effected in cost of fuel per annum .. £5,812 108. 


Compared with 2d. per unit, the equivalent value of blast fur- 
nace gas per 1,000 cub. ft. = 1:194d. 


The iron company selling the blast furnace gas would 
have to bear the cost of purification, as under :— 


Capital cost of gas treatment plant at £2 per I. H. r. £10,050 
Interest on gas treatment plant per 1,000 cub. ft. 000674. 
Depreciation on gas treatment plant „ j `000674. 
Cost of labour (two men at 10d. per hour) .. '00055d. 
Revenue per annum for spare cleaned gas . . £4,171 138. 


41 % on capital. 
Volume of gas per hour 502,500 cub. ft., or the volume given off 
by & furnace using 71 tons of coke per day. 


ELECTRIC TRACTION BY MEANS OF 
ACCUMULATORS ON ITALIAN RAILWAYS. 


ELECTRIC traction on the third-rail and sub-station system 
is mainly adapted for lines on which there is much traffic. 
As this is the exception on the greater portion of the 
railway system in Italy, the Italian Government and the 
authorities of the Meridional Railways decided to give the 
accumulator system atrial. This has now been in use for 
over a year, and the results are worthy of consideration. 
The сагв each consist of a “body” having seating accom- 
modation for 64 passengers (divided into two classes), and 
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standing room for 26 others, a central portion being divided 
off to receive a certain amount of luggage. The body is 
mounted on two four-wheel bogies, one axle of each bogie 
being driven through spur gearing by a 50-H.P. electric 
motor ; the two motors to each car are in series, and the 
gearing in the ratio of 1 to 6. | | 

The cars each weigh 38 metric tons without batteries or 
passengers, four of the 38 tons representing the weight 
of the motors and other electrical appliances. They were 
built by Messrs. Diatto, of Turin, the electrical part of the 
work being carried out by Messrs. Ganz & Co., of Buda- 
Pesth. Westinghouse brakes are fitted to one axle—the 
non-driven one—of each of the bogies, these brekes being 
worked by a small electric pump located in the central com- 
partment. The cars are fitted with controlling gear at each 
end ; each controller comprises two cylinders, of which one 
is connected up во as to vary the grouping of the motors 
and the other that of the battery. The latter is carried 
under the саг ; it weighs about 3 metric tons, and comprises 
266 cells, arranged in three groups of four boxes, or 12 
boxes in all. In each ebonite cell there are 15 plates, The 
boxes are slid laterally, on wooden rollers, into position on 
the car. The wires from each of the three groups are con- 
nected up to a switchboard in the luggage compartment, so 
that in case of accident to any one of them, it may be cut 
Qut. А voltmeter, with switch, is provided for each of the 
groups. In the case of interruption of the circuit, the 
motor-man is notified of it by the reduction in speed ; by 
means of a speaking tube he communicates with the con- 
ductor, who, from the voltmeters, can at once see which 
group is at fault, and put it out of circuit, the operation not 
taking more than two minutes, and without requiring the 
vehicle to be stopped, or the driver to leave his poet. The 12 


boxes of cells can be withdrawn by two men in 10 minutes ; 


they are only entirely withdrawn when it is necessary to renew 
the plates—for re-charging and inspection purposes they ere 
only partially withdrawn. A separate battery of 20 cells is 
provided for the lighting of the cars, which have, states the 
Genie Civil, been in use on the Bologna-Modena (23 miles) 
and the Bologna-San Felice lines (264 miles) since December, 
1901. The maximum grade on the former is 5} per cent., 
and on the latter 5 per cent. | 
Below we give a summary of the result obtained. During 
a total mileage of 11,785 miles, the cars had only to be 
hauled home on two occasions, owing to the ranning down 
of the batteries. At a speed of 35 kilometres (22 miles) per 
hour, the car resistance was found to be 4°33 kgm. 
(94 Ibs.) per metric ton, and the energy consumption. 12} 
watt-hours, at the motor terminals. | 
Each oharge of the battery corresponds to 4,410 kilometre- 
tons (car-weight complete, 52} tons; distance on one charge, 
84 kilometres), and requires on the average 104 KW.- 
hours. The consumption of energy at the power station is 
104,000 
4,410 
efficiency of the battery on the Bologna-Modena line has 
been found to be 57 per cent ; the normal speed on this line 
is 28 miles per hour, and the maximum 333 miles, With 
regard to the life of the batteries, it has been found that the 
positive plates last for an average of 6,875 miles, and the 
negatives for double that distance. The cost of: plates works 
out at 24 centimes per kilometre, or 00456 centime 
per ton-kilometre. The inspection, electrolyte and repairs 
to the batteries cost during the first year 12 centimes per 
kilometre, or *00228 per ton-kilometre. Taking the kilowatt- 
hour at 10 centimes (1d.), the cost of traction per metrical 
ton-kilometre works out at :— | | 


= 23°6 watt-hours per ton-kilometre, The energy 


Energy  .. zn T T 00236 centime 
Renewal of plates... $us vis ... 700456 " 
Maintenance Dia {ж у .. "00228 " 


Total 00920 „ 


Bury (Lancs.) Tramways.— At the meeting of the T.C. 
on June 4th it was reported that the Corporation would provide 
and maintain the overhead equipment of the lines in Radcliffe 
which had been leased from the U.D.C. for 30 years. Bury will 
take energy from Radcliffe electricity works at ljd. per unit for 
less than 30,000 units, and 184. for more. 


ELECTRICITY SUPPLY IN LONDON. 


( Concluded from page 985.) 


ALTHOUGH usefulto analyse the commercial resulta of the 
electricity supply undertakings within the county of London, 
the real question for the public is whether trading by muni- 
cipalities in competition with private enterprise is politically 
sound, and especially in an industry requiring technical 
knowledge and subject to rapid changes during development. 

Parliament, has recognised the right of municipalities to 
trade in the supply of electricity—and the Acts give them 
preferential rights to trade, as well as to exercise considerable 
control over working by companies—and it is in the direc- 
tion of prohibition and limitation of this trading that the 
fature action of the Legislature is needed. 

The justification put forward by the Municipal Socialist 
in support of his views is that the public are better served 
and the community generally derive a profit, which is not 
the case when the business is carried on by ordinary traders. 

Whether this were so or not, if municipal interference 
with trading ів wrong in principle, it is not a sufficient 
defence to try and prove that it sometimes pays. 

The great difficulty in comparing the trading results of 
one local authority with another, one company with another, 
or a local authority with a company, is in tbe want of 
uniformity in the systems of accounts and practice. 

In the case of local authorities—who are in the position 


of trustees for the public, whose money they speculate with 


—there should be absolute rules as to the principles upon 
which the accounts are kept, and a strict Government andit 
for the protection of the public. 

As an instance of what is possible under the existing 


еп, take the case of Plymouth, where it has been shown 
t 


at the financial affairs of the Corporation have been so 
mismanaged that there is no means of ascertaining whether 
money has been spent for the purposes for which the loans 
were raised. 

In making comparisons between the results of the trading 
in London, the County Council return deals with the average 
prices obtained for the supply of current, and points 
out that these are generally lower in the case of the local 
authorities than the companies, inferring, of course, that this 
proves how the public are better served by municipal trading 
than by private enterprise. 

But it really proves nothing of the kind. If the users of 
electricity, for example, pay too low a price to the local 
authority, and the general body of ratepayers have to make 
up a deficiency in the accounts, it is a loss to the community, 
although a gain to the small percentage of those who are 
consumers; whereas а company may obtain a higher price, 
pay a dividend to their shareholders, and prove to be the 
soundest traders, while doing no wrong to the general public, 

The table we are referring to averages prices obtained 
by undertakings which have been working from one to 
strteen years, and under all sorts of conditions, The com- 
piler points out the economical factors governing successful 
working, such as the advantage of supplying public lighting, 
obtaining a motive power load, &., but he does not refer to 
the fact, that of the 13 districts in which there is any 
public lighting by electricity, local authorities supply eight 
of them at prices ranging from 1:624. to 3:440. per unit, the 


five companies supplying the other districts at 1:934, to 2°45d. 


Unfortunately, the accounts are not kept on any uniform 
system, as we find that in the case of the local authority of 
Poplar capital charges in respect of incandescent street 
lighting are included. Hammersmith, St. Panoras and 
Islington include capital charges in respect of public lamps, 
and the City of London Co., but not the other companies, 
include maintenance of public lamps. | 

The return of net revenue and disposal of surplus and the 
depreciation and reserve funds contain figures which may be 
carefully studied as proving to some extent the results of the 
trading, and, so far as the local authorities are concerned, 
should satisfy the public that trading in electricity by 
municipalities cannot be justified upon the plea that it “ pays.” 

The accounts of 12 of the boroughs are included in the 
return, the other three possessing powers but not having yet 
worked them. 

The total capital involved in the 12 undertakings in ques- 
tion amounts to £2,841,932. 
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The surplus, after payment of interest, is stated to be 
£24,324, and the depreciation and reserve funds amount to 
£35,489, which includes the £3,600 penalty for delay in 
completing the works at Fulham, to which we referred in 
our former article. | | 

These two amounts constitute the evidence placed at the 
disposal of the public as to the commercial results of the 
trading—viz., that upon a capital outlay of £2,341,932 
£59,763 has been realised as profit, or, say, 2:55 per cent., 
but, as a matter of fact, no such margin exists, inasmuch as 
the depreciation and reserve funds are far below the amounts 
which should be provided to cover the loss of value by the 
wearing out of the plant, antiquation, and the contingencies 
constantly occurring in workiog electric undertakings, 

If we take the very moderate estimate of 3 per cent. to 
meet these purposes, it would require £70,258—which means 
that there has been an absolute loss npon the trading apart 
altogether from the repayment of the capital by the sinking 
fond—which constitutes a demand upon the ratepayers until 
the balance of revenue is sufficient to meet all liabilities, 
inclusive of the depreciation and reserve funds. 

The repayment of loans by the municipalities is shown to 
have been exceedingly small—viz., 1:08 per cent. Con- 
sequently there is an enormous amount of indebtedness to 

clear cff before those halcyon days when municipal trading 
in electricity will be the means of reducing the burdens upon 
the ratepayers. Bentley said that “ no man can expect eternal 
eerenity and halcyon days from so incompetent and partial 
а cause as the constant course of the sun in the equinoctial 
circle, and we are disposed to say that the very incomplete 
competency of local authorities in the. management of 
electrical undertakings is quite unlikely to secure for the 
ratepayers that eternal serenity which would follow the 
payment of their rates as the outcome of such examplea of 
municipal trading. | | 

The action of Parlismentary Committees in endeavouring 
to protect the ratepayers by regulating the trading, so as to 
fix prices that shall cover the outlay, is practically im- 

Possible. 

The principle involved in what is known as the “ Ber- 
mondsey " clause admits the doctrine that municipal trading 
in electricity, whether in the supply of energy for tramways or 
general purposes, must not be carried on ata loss. How 
will this act ? | | 

At the end of the first year losses are always incurred, 
and the operation of the clause would be to raise prices, 
with the inevitable result that the trade would be paralysed. 

But if municipalities аге to work upon the principle of 
“ no losses to be allowed," it is obvious that the accounts 
must be strictly audited and the question of depreciation 
dealt, with. | 

Take the case of Brighton, referred to by our correspon- 
dent, Mautby Hill, in our last issue, ** No depreciation fund 
and not & penny paid out of the electricity undertakings 

‘towards the support of the establishment charges of the 
Corporation," and yet the advocates of municipal trading try 
to keep up their courage by constantly whistling the tune, 
* [t pzys—it pays." 


ELECTRICITY v. COMPRESSED AIR. 
By T. CAMPBELL FUTERS. 


Frox a criticism published in a recent issue of the Engineer- 
ing and Mining Journal upon a paper by Mr. W. B. Clark 
on Electrical Apparatus for Coal Mining,” there appears 
to be as much diversity of opinion on the use of “ electri- 
city ia mines" in America—the boasted home of electrical 
invention—as on our own side of the herring pond. 

Mr. Saunders, the author of the criticism in question, goes 
strongly in for compressed air, and condemns electricity 
because it seems he has “ searched in vain for a standard 
mining equipment where electric rock drills are in constant 
commercial operation," which is very probable. But rock 
drilling is only one (and not the most important) operation 
in mining, and when he goes on to say: '* Air is exactly what 
is wanted in such a mine (coal mine) and electricity is what 


is not wanted, The one is safe and healthful, the other 
dangerous and destructive ;” and, further, quotes the Report 
of Bureau of Mines which says: “ Besides the increase in 
danger from explosive gases, other elements have been intro- 
duced into mines by the use of mining machines and elec- 
tricity. These have been introduced during the past 
10 year, and it is the opinion of the writer that the use of 
electricity in any form in coal mines is а menace to life, 
limb, and property; both he and the Bureau” are talking 
nonsense, Then comes further extracts from the Bureau 
on fatalities caused by the “ deadly wire,” and finally Mr. 
Saunders raises the “ sparking bogey,” which has been made 
80 much of in our own country. 

The superiority of electrical efficiency over that of 
compressed air, Mr. Saunders does not seem to serionsly 
question, and admits that the efficiency of an air locomotive, 
for instance, is only ** 20 to 30 per cent.,” but denies (with- 
out any evidence however) that the efficiency of an electric 
locomotive is 55 per cent. 

In England, underground locomotives are rarely used, and 
there is probably not а single air locomotive working in any 
English colliery. They have been tried, but were not a 
success. In America, however, they seem to go in for 
** locomotive” haulage, whereas here, rope haulage has proved 
to be the best, and Mr. Saunders goes on: “ Ав to the. 
pneumatic mine locomotive, the statement is made that it * is 
not an unqualified success, and among the reasons given are 
that its radius of operation ів restricted. A mine locomo- 
tive which is absolutely restricted to the limits of a trolley 
wire would seem to have a more limited radius than one 
which is independent of any wire or connection, which carries 
ita own power stored in tanks and which might go anywhere 
and on any track to the erlent of ils storage capacity." (The 
italics are the writer’s.) Quite so! but to increase the 


storage capacity it would be necessary to lay pipes and pro- 


bably a receiver or reservoir for re-charging, and the question 
becomes, Is it easier or cheaper to do this than to runa 
couple of overhead condactors ? | 

Then as to cost of working, Mr. Saunders gives some 
figures which, iu the writer's opinion, are glaringly mis- 
leading, as it is obviously unfair to compare one plant deal- 
ing with 2,362 fons per day with another of only 989 fons 
per day, as the fixed charges with a large output come out so 
much less, and one- naturally expects to bave a much lower 
cost per lon on & large output than a small one. As it is, 
the figures given are $0:01015 for compressed air, and 
$0:02192 for electricity. | 

Reverting, however, to efficiency, a subsequent issue of 
the Engineering and. Mining Journal contains a letter by 
Mr. Winslow, also a supporter of compressed air—who in 
describing an electrical rock drilling installation, says: All 
our power is supplied through our electric power line. 
There is undoubtedly great economy in power with electric 
drills under such conditions over what would be ‘necessary 
with air drills, the former requiring directly, possibly, as 
little as one-tenth of the latter." The italics are the writer'e, 
and if an electric rock drill can be driven with one-tenth of 
the power required for compressed air, is it too much to 
expect an electric locomotive to give an efficiency of 55 per 
cent. ? 

Mr. Saunders, however, is quite right in, his contention 
that efficiency ought ‘not to be taken in its restricted mean- 
ing of the proportion of the power generated to that given 
out as useful work, but in the? capacity to get through work 
in the cheapest and quickest manner possible. A saving of 
nine-teoths in power, therefore, by adopting electricity, and 
consequent less first cost, goes a long way towards securing the 
former, and it only needs experience and improvements in 
mechanical details to secure the latter condition. This isalready 
established with coal-cutting machines; even in America 
electrical machines are displacing those operated by com- 
pressed air, as is instanced, to again quote from the Engi- 
neerin and Mining Journal, by the Chief Mine Inspector 
of Ohio, who says: But while the machines depending upon 
electricity for power are becoming more popular and are 
more generally used, those operated by compressed air are 
becoming fewer. In 1899 the compressed air machines 
numbered 44; in 1898, 58; in 1897, 69; in 1896, 79; 
in 1895, 86 ; and in 1894, 112." 

Generally, there can be no question as to the superiority 
of electricity over compressed air for use in mines, and as to 


Ee 
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danger, no seriovs accident due to an electric spark or over- 
heating, as had been anticipated, has occurred, in spite of 


inexperience and much inferior design and workmanship ; . 


on the other hand, whilst compressed air receivers have 
exploded, and though remote, this danger still remains, to say 
nothing of the annoyance, trouble and loss caused by the 
formation of ice, leakage of pipe joints, &c. | 

As the risk of breakdown, cost of maintenance, &c., 
depends upon the design, quality of material and workman- 
ship of the installation, discussion as to the relative 
advantages of the systems in this respect, is not of much use. 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1908. 


[ Reports of the Inaugural Meeting and of the Proceedings 
of Section X. (Electro-Chemistry), by our Special 
Correspondent. ] 
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(Continued from page 973.) 


= WEDNESDAY, JUNE 3RD. 


THE morning session of the Congress on Wednesday, June 
3rd, was the first full sitting of all the members, and the 
assembly, which numbered nearly 2,000 and filled the 
Deputies Obamber of the Imperial Parliament House in 
Berlin, was probably the most representative gathering of 
chemists which has ever been seen within one building. 
Prince Frederick Henry of Prussia represented His Majesty 
the Emperor of Germany, and remained for the whole of the 
proceedings; while Count von Posadoweky and Dr. Studt 
were present on behalf of the State Authorities, and gave an 
official welcome to the members of the Congress. The 
proceedings at this inaugural meeting of the Congress lasted 
one and three-quarter hours, and consisted entirely in the 
reception of the official representatives of foreign govern- 
ments and of various chemical societies and industries. 
Each of these representatives delivered or read a short 
address, &nd the occasion was remarkable for the variety of 
language and accent which it called forth. Undoubtedly 
the President of the Congress, Dr. Otto N. Witt, is well 
fitted for the position wlfich he occupies. Nature has 
provided him with & commanding presence and a voice 
which can be easily heard in every corner of the Reichstag 
Assembly Hall, and to these advantages he has further 
added by becoming an accomplished linguist, able to express 
himself in German, French or English, with an almost 
irreproachable accent. The representatives of the English 
Government and of English Scientific Societies : — Prof. 
Tilden, of the Royal College of Science, and Mr. Ivan 
Levinstein, of Manchester, both spoke in English. Prof. 
Moissan, of Paris, and Prof. Paterno, of Rome, were re- 
ceived with great applause, and addressed the assembly in 
their native tongues. 

The actual work of Section X. commenced with the after- 
noon Session of Wednesday, June 4tb, at 3 p.m., in the 
Lecture Hall of the Physical Institute of the University of 
Berlin. This departure from the rule that all sectional 
meetings should be held in the committee rooms of the 
Reichstag building was made in order to accommodate the 
numbers expected to attend the aittings of Section X., and 
it is well that it was ғо planned, for fully 300 members 
appeared at this opening meeting of the Section. 

Dr. Bóttinger, president of the Section, opened the pro- 
ceedings with a few words of greeting, and the first paper 
presented was an account of experimental work undertaken 
by Prof. Traube and Herr Teichner, of Berlin, in relation to 
critical density determinations. The value of the constant 


. . (6) in Van der Waals formula for calculating the critical 


temperature for any liquid or substance, has been found by 
these observers to vary; in other words, the volume of the 
molecule i8 not & constant, but increases in its paseage from 
the liquid to the gaseous state. By an ingenious application 
of very minute graduated glass floats enclosed in a sealed 
tube containing the liquid under pressure, the authors of 


the paper were able to show the audience that after the 
meniscus had disappeared within the tube, differences of 
density still existed in the gaseous mixture which filled it, 
these differences being indicated by the various levels 
occupied by the glass floats. The temperature and pressure 
used in these experiments were about 290° C. and 40 At. 
respectively. This demonstration of a very difficult ex- 
periment gained much applause, but the theory which the 
authors had advanced to explain it met with some adverse 
criticism. 

The chief feature of the opening sitting of Section X. 
was, however, the lecture by Prof. Nernst, of Göttingen, 
which followed Prof. Traube and Herr Teichner’s demon- 
stration. Prof. Nernst detailed with remarkable clearness, 
and with a few experimenta, the methcd which he has 
worked out and applied with some success, to the deter- 
mination of vapour densities at very high temperatures. 
Until this method had been worked out and successfully 
applied, all vapour density determinations had been confined 
to temperatures within the melting limits of the glass 
vessels in which they had been carried out—and the diffi- 
culties that had confronted those who had attempted to find 
a suitable substitute for glass had proved insurmount- 
able. In the first attempts made by Prof. Nernst 
а mixture of zirconium and yttrium was used for 
constructing the special tubes’ in which the vapour 
density determinations were made, the principle of the 
Nernst lamp being employed in order to render these tubes 
conducting, and to attain the high range of temperature 
demanded. (An experimental demonstration was given of 
this method of attaining in a few momenta a very high 
temperature.) For various reasons this method of carrying 
out the desired determinations failed, and a tube of pure 
iridium (the most infu-ib’e of metals) was then constructed 
by the firm of Heraeus, in Hanau, for the further experi- 
mental work. The vapour density determinations were 
carried out in this tube by the well known method of Victcr 


. Meyer, the iridium tube being heated in an electric resistance 


furnace of special construction. For temperature deter- 
minations a special photometric method was employed, 
which gave results with a + or — error of Jess than 30° C. 
For weight determinations, a balance of special construction 
was also employed. This balance admitted of weight 
determinations being made, with a + or — error of only 
у сото of a milligram. · The temperatures at which most of 
the determinations made by Prof. Nernst were carried out, 
lay between 1,900° and 2,000° C., it being found inadvisable 
to proceed above the latter limit. At these high temperatures, 
practically every substance examined ehowed signs of 
dissociation into the atomic state, and in the case of 
sulphur, the figure obtained for the vapour density showed 
that 30 per cent. of the total weight present had been dis- 
sociated at the temperature employed. 

By the use of an indirect method, a similar dissociation 
effect was also proved to occur in the case of oxygen. Prof. 
Nernst's lecture was delivered with extraordinary vivacity, 


and fully deserved the applause with which it was greeted. 


The third, and as it proved final paper of the afternoon 
session, was by Dr. Fröhlich, of Messrs. Siemens & Halske, 
of Berlin, and dealt with a new form of electric resistance 
furnace. Dr. Fióhlich claims to have discovered the exist- 
ence of substances or mixtures which lose their conducting 
power at high temperatures, and thus become available for 
use in the construction of electric resistance furnaces. The 
discovery is complementary (or contradictory) to that of 


Prof. Nernst, who was the first to note and make use of 


the opposite characteristic of certain of the rare earths in 
the well-known Nernst lamp. Dr. Fróhlich's paper gave 
rise to some discussion; and doubts were expressed as to the 
correctness of the theory underlying the construction of the 
new furnaces, | 

The authors of the three remaining papers down for 
reading at the first afternoon session of Section X. were not 
present when called upon, and consequently the audience 
dispersed after a sitting lasting only two hours. 


At а meeting of the members of various English societies 
attending the Congress, held on Wednesday, at 1 p.m., it 
was resolved that the Congress be officially invited to hold 
its next meeting (іп 1906) in London, Prof. Tilden and 
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Mr. I. Levinstein being charged with the duty of pre- 
senting this invitation to the final general meeting of the 
Congress on Monday, June 8th. "The invitation was duly 
presented, but it was decided by & vote of 294 against 274 
to hold the next meeting in Rome. 

The London invitation was accordingly declined. 


THE ELECTRO-MEDICAL INSTALLATION 
AT MIDDLESEX HOSPITAL. 


AT the beginning of the present year, the authorities of 
Middlesex Hospital established an installation of apparatus 
for the electrical treatment of disease. The installation has 
been set up in а temporary building erected in the fore- 
court of the hospital, and it is supplied from the street 
mains with a continuous current, which is available at 200 
volts or at 100 volte. High-frequency currents are generated 
either by a motor transformer, or by the ordinary Tesla 
apparatus with condensers, spark gap, and step-up trans- 
former. For treatment with light, there are two Finsen 
lamps, in which the light is supplied by a 1,000-candle arc 
with two carbon electrodes. The light is condensed by a 
lens which is kept cool by water circulation. The patient 
is generally placed in a chair in front of the lens. It has 
long been known that lupus can be successfully treated by 
a powerful light, and at the Middlesex Hospital such treat- 
ment has been as successful as elsewhere. The active element 
in the light is at the violet end of the spectrum, and a great 
economy would be secured in this treatment if violet and 
ultra-violet rays only were emitted by the source of light. 
An attempt to realise this ideal is made in the Leslie-Miller 
ultra-violet lamp, which is also included among the appa- 
ratus at the Middlesex Hospital. The arc, in this case, is 
formed between two steel points, but as it is excited by an 
induction coil, the volume of light emitted must be ver 
small. The authorities are also making experiments with 
the Cooper-Hewitt mercury vapour lamp, for the generation 
of ultra-violet light. This is a very powerful source of 
violet and ultra-violet light, and better results may be 
expected from these experiments. | 

There are two 12-in. induction coils fitted with the 
Mackenzie-Davidson mercury break. These ooils are prin- 
cipally used for exciting X-ray tubes, which are used for 
skiagraphic work, and also for the treatment of carcinoma, 
lupus, rodent ulcer, ringworm, and trachoma. 

The equipment also includes the ordinary apparatus for 
Faradic and galvanic treatment and testing, and a light 
bath. There are also two trolleys, one in the hospital and 
the other in the cancer wing, fitted with coils for treatment 
and for skiagraphic work. The temporary building is 
divided into waiting room, consulting room, dark room and 
dressing room. 

The treatment of cancer with X rays appears to have 
been the most successful ;. but there is little evidence, as yet, 
that the' improvement effected in this way is permanent. 
Very poor resulta have been obtained with the high fre- 
quency currents, which were so much in favour some time 
ago. The experimenta of Jervis-Smith have shown that the 
intensity of these currents is immensely increased by com- 
pressing the air in the spark-gap. This device i8 worth a 
triel in the electro-medical treatment by high frequency 
currents. 

There is no influence machine among the apparatus at 
Middlesex Hospital; but it is in great favour with 
electro-medical experts in the United States. It supplies 
@ unique kind of current, not to be obtained from 
any of the other apparatus, and it is to be hoped that the 
authorities at Middlesex Hospital will also give it a trial. 

Electro-medical treatment is still in the empirical stage, 
but careful experiments under the superintendence of pro- 
perly qualified men may at any time lead to the discovery of 
some method of applying the electrical current which may 
result in the cure of hitherto incurable diseases. The enter- 
prise of the anthorities of Middlesex Hospital in setting up 
this installation is on this account to be commended. 


FLY-WHEELS FOR DIRECT-CONNECTED 
ALTERNATORS. 


Mr. Lnavm, in the American Machinist, gives an approximate 
method for calculating the fly-wheel weights for direct-coupled 
alternators necessary to provide for а limitation of pole disp 
ment angle, that is to say, the maximum attainable displacement 
of the poles from the position occupied wero the speed constant 
throughout the revolution. He suggests that by means of a standard 
curve for each type of engine, a constant can be found pertaining 
to each class, which, worked into a formula, will give a fairly ap- 
proximate answer. 

The idea is to determine a coefficient for a curve constructed on 
the supposition of an engine of 1 н.р. run at one revolution per 
minute with a fly-wheel of 1 ft. radius. 

He gives the curves Nos. 1, 2, 3, as annexed, of effort, velocity 
and displacement, the abscisss representing time, and the whole 
length of the diagram the time of one revolution. 

It is the maximum acceleration effort represented by the shaded 
portion that causes increase of velocity. from a minimum to a 
maximum. owing what proportion of the work of one revolu- 
tion this represents, the extreme velocity fluctuation will be— 

v max. — v min, = — —. —-, (1)—where 
B N? W 
v max. — v min. is the velocity change in feet per second of a 
point in the wheel distant & from the axis. 
N. = revs. per minute. | 
Н.Р. = horse-power at the cut-off at which y has been determined. 
w = weight of revolving mass reduced to radius n. 

O =a constant = EE ER = 10,000 approximately. 
area of accelerating energy 
total area of diagram 

mum fluctuation of energy. 


For single cylinder and tandem engines y = 012 to 016; for 
cross-compound es y = 005 to 014. 

It is assumed in the formula tbat v max. -- v min. — 2 x mean 
velocity of the point in consideration. v max. — v mip. is the 
depth from crest to hollow in diagram II. 


y = , or the coefficient of maxi- 
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Diagrams I., II. AND III. 


Curve 3 represents by its ordinates the distance of a pole ahead of 
or behind the angular position at the eame time of the ideal pole of 
perfect constancy of speed, point р, а minimum point, showing 
where the pole lags, and point x where it leads. Point и, of course, 
coincides with the crossing of the mean velocity line by the velocity 
curve in diagram II., while point в of diagram II. coincides with 
the crossing of the mean line by the effort curve in diagram I. 

It is now assumed that the distance, fo — fi, is one-third of a revolu- 


tion, or the speed above mean lasts for one-third of the total time 


of a revolution. It is also assumed that 5 is } of the maximum 


displacement, в, or ё = 2.7 e With these assumptions is ob- 
tained 
Lip — rnm 
в шах. = 2 HL у min.) | x 3 x x 
l4 99 (v max. — v min.) 
9 N 
and 


ё = А (у max. — v min.) 


and combined with formula (1)— 
jin 2 0 Es 
(NRW ' 


4 C y Н.Р. (2), 


Ww = 
ш Nê RB ё 
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which fixes w at radius в necessary to preserve the deviation of the 
pole within the limit 5, 
The ordinary fly-wheel formula for moment of inertia is 
98.400, 000 Y E. P. 
N’ K 
where к is the coefficient of fluctuation, usually chosen as 4; to =}; 


according to the nature of the work to be done. To keep within a 
limit д, we get from (2) 


w R? — 


40,000,000 Y H.P.R 
n® 6 
Here 5 is the length in feet measured on a circle of radius в. We 
1,150,000,000 y E. r. 
NEB 
where E is the fluctuation in degrees of phase, and P is the number 
of poles. f 


This last formula is the most useful in electrical work. 
All depends on a proper choice of y. 


W в? = 


get also W В? = 


THE NEW POWER HOUSE AT NIAGARA. 


By ORRIN E. DUNLAP. 


Тнк present output capacity of the Niagara Falls Power Co. ів 80,000 
H.P. This is made up of the 50,000 н.р. installation in power house 
No. 1, and the 30,000 н.р. in power house No. 2, in which six new 
generators have been installed. When fully completed the output 
capacity of power house No. 2 will be 55,000 н.р., which means that 
an additional five generators will be installed, making a total of 11 
in power house No. 2, or а grand total of 21 in the two big power 
houses. 

The six new generators installed in power house No. 2 are of 
General Eleotric make, and the same company is to furnish the 
entire electrical equipment of the station. Thesesix new generators 
are of particular interest, because the iron bridge over the generators 

in power house No. 1 has been omitted in building these latest 
Niagara power producers The omission of this iron bridge results 
from the fact that the collector-rings of the new machines are 
plwed at the bottom of tho dynamo shaft instead of at the top. 


\ 


Through the closer regulation, constancy of voltage on the system 
is ensured with variations of load, while the unbalancing of voltages 
on the different phases by differences in loads is reduced to a 
minimum. This result is an important factor at Niagara, ially 
to the Nisgara Falls Power Co. While many systems of electrical 
distribution supply a large number of small consumers, the doings 


NraGíARA New PowER House. 


- 


of any one of which have but slight effect on the voltage, the 
Niagara Falls system supplies a small number of large consumers, 
and the change in load at any one of the plauts might cause a 
marked disturbance on the circuits. In addition to this feature of 
the Niagara development, there is the further fact that single-phase 
electric furnaces are supplied with current taken from one phase, 
giving an inequality of load on the phase, and unbalancing the 
voltages. Ву the use of generators capable of close regulation the 
effects are made inappreciable. 

Iu the new generators a different system of ventilation is em- 
ployed than in the generators in power house No. 1. Air induced 
by centrifugal pressure enters the generator at the bottom side cf 
the armature shell, passiog outward through the air duc's in the 


Power Housk No. 2 at NIAGARA, 


The new generators are, however, of the external field type with the 
nickel steel revolving magnet ring. Bach generator is of 5,000 н.р. 
capacity, wound for 2,300 volta, two-phase, 25 cycles, at 250 revolu- 
tions per minute. The new generators are capable of much closer 
regulation than the generators in power house No. 1, and this, with 
the fact that the entire plant of power house No. 2 will be operated 
from а single switchboard, and also the protection of the feeders 
with automatic oil circuit-breakers, form the main points of difference 
between the two installations. 


- 


armature core, and continuing outward between the layers of the 
field winding to a space at the back of the field coils, and out 
through holes in the magnet ring. Holes for ventilating purposes 
are also provided at the top of the ring. 

The five other generators to be installed in power house No. 2 
will be of the internal revolving field type, so that in the two 
stations the Niagara Falls Power Co. will have three types of 
generators, These five machines will be wound for 2,300 volta, 
two-phase, 25 cycles, and will make 250 revolutions per minute; 


- 
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they will be of 5,000 н.р. each. It will be possible to operate all 
the machines in parallel, and the current of the two power 
houses will be interchangeable. | | 
The exciter plant of power house No. 2 has been installed in а 
chamber excavated in the side of the wheel-pit. The equipment 
consists of four 150-Kw. compound-wound vertical shaft 220-volt 
exciters, each of which has its individual turbine placed directly 
underneath. The speed is 750 revolutions per minute, each exciter 
turbine having ita own governor. : 
Ip general appearance power house No. 2 resembles the original 
station of the Niagara Falls Power Co., but several features have 
been added to increase ite beauty. The building is of stone, and 
stands over wheel pit No. 2. This wheel pit is on the opposite side 
of the inlet canal to wheel pit No. 1, and nearer theriver. A con- 
necting tunnel 130 ft. below the surface allows the employés to 
pass from one pit to the other under the inlet canal. A new feature 
in connection with the new station is & covered forebay structure 
which extends along the canal side of the power house, and is about 
40 ft. wide. The water enters the forebay from the inlet canal 
-through arches, the tops of which are below the surface—a fact that 
should aid in preventing ice and drift troubles. Before passing to 
the penstocks, the water passes through racks. The wheel pit is 
1784 ft. deep, 184 ft. wide, and 463 ft. 8 in. long. Eleven turbines 
of 5,000 н р. each will be installed in the pit. | 
These turbines are made by the I. P. Morris Co., of Philadelphia, 
but designed by Escher, Wyss & Co., of Zurich, Switzerland. The 
governors were built by A. Falkenau, of Philadelphia, after designs 
made by £scher, Wyss & Co. The turbines in wheel-pit No. 1 are 


double wheels, while those in wheel-pit No. 2 are of the interna! 


discharge type, the discharge water being carried off through draft 
tubes. The new wheels are said to give an increased efficiency of 
about 10 per cent. 

When tbe installation of power house No. 2 is completed, the 
Niagara Falls Power Co. will have 105,000 нр. at its command, 
50,000 of which will be geoerated in station No. 1 and 55,000 in 
station No. 2. 


r 


SOUTH AFRICAN NOTES. 


(FROM OUR SPECIAL COBRESPONDENT AT JOHANNESBURG.) 


May 18th, 1903. 


Johannesbury.—Major O'Meara has agreed to act for the Council in 
opening the tenders called for in connection with the tramway and 
lighting scheme, and Lord Monkswell, the chairman of the London 
County Council, has kindly consented to co-operate with him in the 
matter. Owiog to numerous protests from local firms as to lack 
of time, the Town Ccuncil has extended the time for delivering 
tenders for the supply of materials for the construction of the 
permanent way for the tramways, by one week. All tenders must 
reach Messrs. Mordey & Dawbarp, in London, by June 15th. 


('npelown Section of the I.E.E.—At the monthly meeting of the 


local section of the I.E.E., Mr. J. P. Edwards in the chair, an in- 
teresting evening was spent, a fair attendance of members being 
present. The first paper for discussion, namely, “ Phenomenon of 
Resonance in Electrical Circuits,“ by Mr. M. B. Field, was ably 
dealt with by Mr. Horne, who carefully elucidated the principal 
points of interest in the paper. The observations, said Mr. Field, 
made by the aid of the oscillograph, showed how that instrument 
played the same part to the electrical engineer that the indicator 
and its diagrams played to the steam engineer, and by its use 
knowledge was gained as to when cables were at their greatest 
stress, thus enabling precautions to be taken accordingly. Mr. Wilms 
brought forward instances from his practical experience, showing 
how that knowledge could be usefully applied to the safe-guarding 
of power systems, particularly in relation to the lightniug effects. 

The next paper, on the “Nernst Lamp,” by J. Stottner, was 
also dealt with by Mr. Horne, who, by means of slides, exhibited 
details of the apparatus and diagrams of resulte, Mr. Banham aud 
other members continued tbe discussion, and some of the Nernst 
lamps were shown in operation. 

Mr. Banham exhibited and described a combined ammeter and 
voltmeter set arranged in portable form by Messrs. Elliot, of 
London. The apparatus, he said, permitted of a very wide range of 
observation, and the indications were shown to be admirably dead- 
beat. | 

Maine of recent forms of telephone cable for acrial and 
underground purposes were shown by Mr. Parsons. 

It was announced that on Wednesday the 30th inst., the section 
would visit Camp's Bay powcr station, at the invitation of the 
iramway company. 

Volksrust. —Residents complain that the electric light scheme 
appears to have been “shelved.” Like numerous other emall Rand 
townships, the place is badly in want of some kind of illumination. 

Durban, Na / The reveuue from the electric trams during the 
month of April was £7,453, an increase of £2,300 over the revenue 
for the corresponding period last year. 

The Working of Deep Leccls.—The great problem which many of 


the Rand engineers are now facing, is the successful development 


and economical working of mines at depths of from 6,000 to 7,000 ft. 

The most important point, indeed the only real one, is that 
of an efficient winding plant. This subject has been 
thoroughly and  exnaustively dealt with in a paper recently 
read before the South African Association of Engineers, by Mr. 
H. C. Behr, the consulting mechanical engineer.of the Consolidated 
Goldfields of South Africa, Ltd. Remarks were made in the 


] 


discussion by Mr. Hennen Jennings and Mr. A. M. Robeson, of 
Messrs. Eckstein, Ltd. Mr. Behr's contention is that the most 
feasible system is one of electric winding, and his conclusions show 
that for depths.not over 4,000 to 4,500 ft. hoisting in a single lift is 
preferable to stage winding, and that two stages will suffice for 
depths of 7,000 ft. The question of drilling and ventilating at 
these depths is easily within the scope of electricity. The paper 
and discussion ате to be published in conjunction with the Jurnal 
of the Institute of Mining and Metallurgy, and engineers at home 
interested in the Rand mining industry should not neglect this 
opportunity of consulting such authorities as those quoted. 

Installations on the Rund. — Recent reporta and balance-sheets 
show the value of electrical plant in the undermentioned mines: 
New Unified Main Reef G.M. Co., £454, £117 having been written 
off as depreciation. New Primrose G.M. Co., £6,220 ; written off, 
£916. Glencairn M. R. G. M. Co., £84,000. Ginsberg G.M. Co., 
43,080; written off, £795. 

Dissolution of Partnership.—The firm of Messrs. Oehman and 
Hoppert, electrical engineers, instrument makers, &c., has dissolved 
partnership, and the whole of the plant, stock, &c., is to be sold by 
auction on the 28th and 29th inst. 


THE ACTION OF A SHUNT-WOUND 
MOTOR WHEN DRIVEN BY A SERIES- 
WOUND DYNAMO. 


THERE is no difficulty in running series-wound motors from shunt 
or compound-wound dynamos, but the reverse operation presenta 
some interesting phenomena. In the American Electrician 
(February) A. S. M‘Allister discusses these. - 

If a separatély-excited motor be run “light” from a series 
dynamo, it will run first in one direction and then in tbe other. 
This is due to the fact that as the back E.M.F. of the motor rises 
the dynamo Јовев ita field. The motor running on а little by its 
own momentum acts as a generator and reverses the dynamo, 
which then pulls the motor up and reverses it. Thecycle is then 
repea 
With a shunt-wound motor connected up in the usual way, the 
action is somewhat more complicated. The motor reverses as before, 
but from a different cause. The curves in the figure have been 
plotted from observations made on such an arrangement. From 
these curves it will be noted that the field current lags behind the 
E.M.F. on the terminals of the winding. The field magnetism also 
evidently lags bshind the field current, as might naturally be 


0191.4 


—— 


— — 


nn.) 


CURVES OF PRESSURE, CURRENT AND SPEED. 


expected, owing to hysteresis. [This is an old fallacy.—Eps.] If 
the field reversed at the same time as the armature, no reversal 
of rotation would take place, but, as the armature current chap 
first, the moor reverses; then when, after a little while, the teld 
reverscs, the motor stops and reverses again to its original direction 
of rotation, and so on. 

If thecurves be carefully traced out the action will be understood 
without a detailed description of the operation. 

It may, however, be pointed out that the hysteresis of the 
magnet cores and the self-iaduction of the exciting coils are not the 
only phenomena that contribute to the repeated reversals of the 
motor. Whilst tae motor acts asa dynamo, it excites its shunt in 
the same direction as the generator did previously. This, of course, 
causes the armature to slow down, and the field drops with the 
speed. Meanwhile the generator armature has become reversed, 
but no reversal of direction would take place if the motor field 
reversed at once, so it is really the self-induction of the coils and 
the hysteresis of the cores which are responsible for this. If a load 
were put on the motor such that the speed fell quickly, after the 
torque became zero, the counter E.M.F. would never overcome the 
impressed E M.F., and the motor would not reverse. 


Wednesbury Tramways.—The Corporation has now 
come to terms with the South Staffordshire Tramways Co. and the 
South Staffordshire Tramways (Lessce) Co., for the purchase and 
lease of the tramways undertaking in the borough. 
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EBEL'S MORSE TELEGRAPH INSTRUMENT. 


THIS recording style and pocket sounder has been designed to pro- 
mote accuracy of transmission at a minimum cost by furnishing a 
permanent record of all signals sent, and is being manufactured by 
Messers. Siemens Bros. & Co., Ltd. 

Fig. 2 shows the style, which is identical with a Morse contact 
key, having body, marking and spacing contacte. It consists of a 
tubular casing which contains a blade spring body, 8 (with con- 
tacts), terminating in a tracing point. The blade spring is adjasted 
to rest permanently on the spacing contact, s, when the style is 
not in use. Tbe marking contact, M, is placed opposite to s, so that 
when pressure is applied to the tracing point in use contact is made 
with the blade spring at м. 

All three contact parts are separately connected to a flexible 
triple leading wire. The other end of the leading wire is connec'ed 
to & three-way plug and socket, which may be mounted on the base 
of any Morse inker or sounder, and internally connected with the 
instrument. This allows the operator to connect at will, and use 
the Morse key or the style as desired. The style should be held 
like & pencil, taking care that the white knob which indicates the 
direction of the marking contact is uppermost. 'The dots and dashes 
should be marked across the paper, as shown in fig. 1. 


Fic 3 


The records may be taken by using metallic paper, or plain paper 
with carbon sheet may be employed; and by using several shects, 
as many actual records of transmitted signals may be retained as 
desired. This style is also employed in the Ebel portable tele- 
graph apparatus or pocket sounder. 

Fig. 3 shows this apparatus. The electro-magnet has a single 


iron core attached to a swinging lever, with spiral spring and 


adjustable screw attachment. The armature a, and the bridge в, 
are both attached tothe sounding boards. The movement of the 
armature is limited by means of the adjustable screw. 

A small compass needle, м, is attached to the side of the box in 
close proximity to the electro-magnet. 

The recording style is connected internally by means of the 
flexible triple wire, and the connecting terminale, Z, E, C, L, are 
used for the outside connections. 

The novelty of this apparatus consists chiefly in its compactness 
and small weight, the special combination enabling a complete 
outfit for an end station to be placed in а case not larger than 
44 in. x 21 in. x 24 in., of the weight of about 12 ozs. 

The whole outfit comprises: — Sounder; current indicator; sending 
key, i. e., style for recording signals transmitted; sounding board; 
and connection terminals. The combination is recommended as a 
particularly handy one for field service, and for line and cable 
repairing, &c. | 

The sound produced by the instrument is very clear and distinct. 

Mr. J. Ebel, who is one of Messrs. Siemens's engineers, is also 
the inventor of the Ebel relay and other instruments. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished vy a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“R. R. S." writes: — Will you kindly inform us, through the 
medium of your paper, whether the Board of Trade order for 
Municipal Electric Lighting undertakings sanctions all change- 
over work in consumers’ premises—such as changing holders, ceiling 
roses, switches, fuses, &c., when changing from 100 volts to 200 volts 
pressure, or should this be given out to contractors? We believe 
we are right in saying that it does not allow them to wire any pre- 
mises, or to pose as contractors otherwise than for the supply of 
current and the loan of meters and their own feeders.” 

* % Tbe question put by R. R S." cannot be answered without 
reference to the order under which the municipality of his district 
supplies electric light; the right to supply electric fittings being 


. General. 


one of the privileges which is conferred upon some local authorities 
who supply electricity and not upon others. We may, perhaps, 
mention that by the 62 and 63 Vict. c. сі., sec. 49, the Nottingham Cor- 
poration are empowered to provide and let, &c., but not to manu- 
facture, “lamps, meters, electric lines, fittings, apparatus, and things 
for lighting and motive power, and for all other purposes for which 
electric energy can or may be used, or otherwise necessary or 
proper for the supply, distribution, consumption, or use of electric 
energy." It is presumed that if the municipal authority in ques- 
tion happens to be vested with powors of this kind, the right to 
supply will include the right to erect the electrical fittings. 
R. R. S.“ can probably obtain a copy of the prov. order and the 
Act confirming the same from Messrs. Eyre and Spottiswoode, 
London, E.C. 


" LgssEE" writes:— Have the National Telephone Co. any 
legal right to attach their wires to private property without the 
owner's consent, or to run wires over any garden land attached to 
private property without leaseholders’ consent? What course 
should be taken to compel them to remove, failing their right to 
cross. Is not а lessee of land entitled to object to any wires crossing 
Above even a corner of his land ?" 

*„* It is provided by Sec. 21 of the Telegraph Act, 1863, that а 
telegraph (which term now includes a telephone) company shall 
make full compensation to the owner, lessee and occupier of any land 
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or building over, along or across which the company places a wire 
and which may be shown to be in any respect prejudicially affected 
thereby, the amount of such compensation to be determined in the 
manner provided by the Lands Clauses Acts, If the company place 
a telegraph wire above ground or a post within 10 yds. of a dwelling 
house, or place a telegraph wire above ground, across an avenue, or 
approach to a dwelling house, without the consent of the occupier, 
they may (by Sec. 22 of the Act) be subject to a fine not exceeding 
£5 a day. If any question arises between an owner and the com- 
pany, it is to be referred to the determination of two justices, which 
justices may give such directions as to the removal and time and 
mode thereof as may seem reasonable. In addition to this the com- 
pany may be held liable for any damage caused (Sec. 42). So far 
аз can be ascertained these provisions apply to the National Tele- 
phone Co., although they act under the license of the Postmaster- 
In these circumstances it is conceived that Lessee" 
could go to the police court to obtain an order for the removal of 
the wires. It is anticipated, however, that he would find it better 
to come to terms with the company, whe will probably do every- 
thing that is reasonable in the matter. 


THE ENGINEERING CONFERENCE. 


-— 


On Tuesday evening next, June 16th, Mr. W. H. Maw is to deliver 
the eleventh "James Forrest" lecture at the Institution of Civil 
Engineers, the subject being Some Unsolved Problems in Engi- 
neering,” and on the following morning the '' Engineering Con- 
ference " will be inaugurated by Mr. J. C. Hawkshaw, the president 
of the Institution, with a short address. The conference will then, 
according to the general custom, split up into seven sections, and 
the proceedings will continue over three days, closing on Friday, 
June 19th. The following are the sections arranged for:—(1) Rail- 
ways (chairman, Sir Guildford Molesworth); (2) Harbours, Docks 
and Canals (chairman, Sir Leader Williams); (3) Machinery (chair- 
man, Dr. Alex. B. W. Kennedy); (4) Mining and Metallurgy 
oo Mr. E. P. Martin); (5) Shipbnilding (chairman, Sir J. I. 

hornycroft); (6) Waterworks, Sewerage and Gasworks (chairman, 
Sir Alexander Binnie); (7) Electricity (chairman, Mr. Alexander 
Siemens). From a copy of the programme which has been sent to 
us by Dr. Tudsbery, the Institution secretary, we note that there are 
io be papers of more or less electrical interest read in most of thé 
sections. On the Wednesday the Machinery and Electricity 
sections are to consider together two papers, viz, one by Mr. H. A. 
Humphrey on "Internal Combustion Engines for Driving 
Dynamos,” and one by Mr. H. J. Marshal on “Gauges and 
Standards as Affecting Shop and Manufactory Administration." 
On Friday, June 19th, the Railways and Electricity Sections will 
join together in the discussion of two papers on railway electrifica- 
tion— 7. e., High-speed Electric Traction on Railways,” by Mr. 
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J. W. Jacomb-Hood; and “The Position and Protection of the 
Third Rail on Electric Railways," by Mr. W. E. Langdon. 

The other papers of electrical interest are as under, the bracketted 
figures indicating in which section they are to be read: — 


Wednesday, June 17th. 


10 am.—President’s address to all sections. hi | 

“The Design of Permanent Way and Locomotives for High 
Speeds.” Mr. James C. Inglis. (Т.) 

" Automatic Signalling.” Mr. W. J. Cudworth. (I.) . 

“ Speeds of Overhead and other Cranes as a Factor in Economic 
Handling of Material in Working.” Mr. Archibald P. Head. (III.) 

Internal Combustion Engines for Driving Dynamos.“ Mr. H. A. 
Humphrey. (III. and VII.) 

"(Gauges and Standards as Affecting Shop and Manufactory 
Administration.” Mr. H. J. Marshall. (III. and VII.) 

* Percussive Coal Cutters.” Sir Thomas Wrightson, Bart., M. P., 
and Mr. John Morison. (IV.) И 
„Recent Improvements in Gold-mining Machinery on ће Rand. 

Mr. Arthur E. T. Lees. (IV.) ' 
“ Bteam-driven and Gas-driven Blowing Engizes.” Mr. Tom 


Westgarth. (IV.) 
“ Wireless Telegraphy." Mr. E. A. N. Pochin. (VII.) 


Thursday, June 18th, at 10 a.m. 


“The Organisation and Administration of an American Railway." 
Lt.-Col. H. A. Yorke, R.E. (I.) 

“The Relative Advantages of Overhead, Deep Level, and Shallow 
Subway Lines for the Accommmodation of Urban Railway Traffic." 
Mr. 8. B. Cottrell. (L.) | 

“The Use of Petrol Motors for Locomotion.” 
Bauvage. (III.) | 

“Apprenticeship in Engineering EY ucætion.“ 
Cormack. (III.) 

" Smoke Abatement.” Mr. G. T. Beilby. (VI.) 

„Applications of Electricity to Driving Carriages in Towne.” 
Lt.-Col. R. E. B. Crompton, C.B. (VII) 

“Transmission and Distribution by Sirgle-Phase Alternating 
Current.” Mr. E. W. Monkhouse.” (VII.) : 


Friday, Juns 19th, at 10 a.m. 


“The Modern Equipment of Docks, with Special Reference to 
Hydraulic and Electric Appliances” Mr. Walter Pitt. (IL.) 
“ Recent Improveme:ts in Canal Engineering.” Mr. Gerald 
Fitzgibbon. (11) 
" Alloys of Iron, Nickel and Manganese.” Mr. R. A. Hadfield. 
1y 
| 5 UN Turbines.” Prof. A. Rateau. (V.) 
“Н gh Speed Electric Traction on Railways.” Mr. J. W. Jacomb- 
Hood. (I. and VII) 
“The Position and Protection of the Third Rail on Electric 
Railways" Mr. W. E. Langdon. (I. and VII) : 


The following are included in the list of works to be visited :— 
Messrs. Crompton's works at Chelmsford; National Physical 
Laboratory ; Tube Railway works at Finsbury Park; Brompton and 
Piccadilly Circus Railway works; Charing Cross, Euston aud 
Hampstead Railway works: Baker Street and Waterloo Railway 
works; Chiswick power station of the London United Tramwavs; 
Central London Railway generating station at Shepherd's Bush; 
Wood Lane generating station. 


Monsieur F. 


Prof. J. D. 


NEW PATENTS APPLIED FOR, 1903. 


Oompiled ex үе! for this Journal by W. P. Тномрвои & Co., Electrical Patent 
gents, » High Holborn, London, W.C., and at Liverpool, to whcm al 
inguiries should be addressed. 


11,804. “Improvements relating to the control of electric motors.“ Тнк 
JOHNSON-LUNDELL ELECTRIC Traction Co. (R. Lundell,.U.8.A.) May 18th. 
(Complete.) 

11,816. “Improvements in electrically - controlled semaphone signals.” 
Siemens Bros, & Co., LTD., and L. M. О. Екквкінл. May 18th. (Complete.) 

11,629. '' Improvements in electrical fuses.” HikMENS Bros, & Co., LTD., 
and Н. BERRY. Мау 2lst. 

11,865. “Improvements in or in connection with electro-magnetic lifting 
apparatus." STEEL, PEEcH & Tozer Lrp., and H. E. BowaN. May zbth. 

11,867. Apparatus for automatis destruction of rats or vermin by elec- 
tricity.” 8. M. TaNcRED. May 25th. 


11,498. ''Improvementa in and relating to electrolysing apparatus." E. L. 
Тнокь. May 25th. 


11,891. ''Improvements in or connected with means for clectrically igniting 
miners’ safety lamps.“ W. Best. May 25th. 


11,969, “Improvements in electric arc lamps.“ W. R. Ripincs. May 25th. 
11,907. An improvement in electric arc lamps." H. S. Hkaru. May 25th. 


11,921. “Improvements in and relating to electric welding." 8. Z. рк 
FERHANTI, May 25th. 


11,967. ' An improved machine-made nose-piece for gas or electrical fittings.” 
Н. ALLAWAY. May 26th. 


11,998. ‘Improvements in automatic electric circuit breakers.” Н. Swan- 
TON. May 26th. 


12,015. Improvements in coin-contrulled locks for telephone receivers.“ 
P. M. Justics, (The Controller Co. of America, United States) May 26th. 
(Complete.) 

12,032, "Improvements in electrolytic apparatus and secondary batteries.” 
J. Y. Јонмѕом. (H. B. Ford, United States.) May 26th. (Complete.) 

12,063. © Ап improved adjustable holder for electric lamps." F. W. PARKES 
and М. Sapien, May 27th. 

a “Improvements in electric pocket lanterns.” C.GLOERFELD. May 
th. 

12,081, „Improved process and apparatus for the production of nietals of the 
alkali group by electrolysis," E.A, ASHCROFT, May 27th. 


12,082. Improved process and apparatus for the production of metals of th 
alkali group and alkalies by electrolysis.” E. A. ASHCROFT. May 27th. 

12,083. “ Ап improved method and apparatus for agitating the contenta of 
e'ectrolytic cells or effecting systematic transference of portions of the contents 
from one cell to another." E. А. AsucnorT. May 2th. 

12,091. “Improvements in means for enabling shades carried upon bayonet 
electric light lampholders to be easily and quickly removed." J. HARRINGTON. 
May 27th. 

12,093. “ Improvements relating to electric traction systems." Н. Н. Laks. 
(L. T. Gibbs, United States.) May 27th. (Complete.) 

12,105. “Improvements in automatic cut-outs for electric circuits.” BIEux NR 
Bros. € Co., LTD., апа H. Berry. May 27th. (Complete.) 

12,119. A method of receiving electrical vibrations with the use of electro- 
lytic cells.“ W. E. Evans. (Allgemeine Elektricitüts Gesellschaft, Germany.) 
May 27th. (Complete.) 

12.146. Improvements in multi-carbon electric arc lamps." A. EcksrkixX 
and A. E. ANcorp. Мау th. 

12.174. mprovanonti relating to trolleys for overhead electrical conductor 
systems.“ H. H. Lake. (E. Cantono, Italy.) May 28th. 

12,189. "Improvements in or relating to wall plugs and similar electrical 
fittings." 8. A. HUNTER, May 2th. 

12,194. Apparatus for the production of electrolytic deposition.“ E. 
MurrLER. May 28th. (Complete.) 

12,203. ' Improvements in electric burglar alarins.“ В. F. SCHUBERT. May 
28th. (Complete.) 

12,217. Improvements in a winding for dynamo-electric machines." E. A. 
CAROLAN. (The General Electric Co., United States.) May 28th. 

12,218. *''Improvements in electric signalling systems for railways.“ H. Е. 
PaRSHALL and E. Parry. May 28th. | 


12,242. “Improvements in electric alarms for clocks," Н. E. Ives. Мау 
th. 


12,283. ‘Improvements in electric cables.” — CirtLENDKRR'S CABLE AND 
Construction Co., Lep., and J. O. CALLENvER, May 29th. 

12,300. “A useful device for use in connection with electrice lamps.“ C. 
Cunwen, May 29th. 

12,301. * Improvements in and relating to electric a:c lamps J. W. EWART. 
May 29th. 

12,30. Imnprovements in cleciric circuit, controllers.’ 
(The General Electric Co., United States.) May th. 

12,311. "Improvements in electr e steering gear.” 
General Electric Co., United S ates.) May 2th. 

12,312. '*'Improvemen's in the manufacture of materials suitable for in- 
sulating and other purposes E. A. CagorAN,. (1ч о General Llectric Co., 
United States.) May 29th. 

12,313. Improvements in clectr'c meters." Е. A. CAR Lax. 
Electric Co., United States.) May 29th. 

12,314. Improvements in electric motor control systems, and switchos 
therefor.” E.A. CAnoLAN. (The General Electric Co., ULited States) May 
29th. 

12,315. Improvements in electric motor control systems.“ E. A. CanoLax., 
(The General Electric Co., United Stites.) May 29th. 

12.316. Improvements ia electric rheostat switches and resistances thc raol.” 
Tne British THomson-Houston Co, Lip. (H. R. Sargent.) May 29th. 
12,831. *“ Improvements relating to dynamo-electric machines.” 

Hopart. May 20th, 

12,335. “Improvements in or relating to electrical main switches." J. 
Вооккк and W. Sanbeks. May 30th. 

12.15. Improvements in life-saving appiratus for electric tramcars and 
the like.“ J. GREENHALGH. May 30:һ. 

12,877. "Improved process and apparatus for the prod ction of metals of 
the alkali group and a kalis by electrolysis," E. A. Asucaorr. May 80th. 

12,879. "Improvement: in and relating to electrio fire alarms and thermo- 
indicators.“ . HawrHonN. May 30th. 

12,401. “Improvements in the electro-deposition of metals.“ C. E. ALLAN 
and 8. О. CowPER-CoLEs. May 30th. 

12,408. “Improvements rela'ing to dynamo-electric machines.“ The Hon. 
C. A. Parsons and G. G. STONEY. May BUth. 

12,409. *' Improvements relating to brushes for dynamo-electric machines ог 
the like." H. H. LAKE. (La Societé Anonyme Le Carbone, France) May 30th. 

12,416. “ Means and apparatus for economi, ing the use of electric current.” 
A. BLAcKkMAN and J. Crow.ey, May 30th. 


E. A. CaAROLAN, 


E. A. CARoLAX, (The 


(The General 


Н. М. 


PUBLISHED SPECIFICATIONS, 1902. 


бойоо any of these Specifications may be obtained ої Messrs, W. P. Thompson 
An 


Co., 822, High Holborn, W.C., and at Liverpool, price, post f oe, 9d. 
(in stamps). 


0,0918. “Improvements in the ‘feeder pillara' or above-ground boxes ап! in 
connection with electric supply mains." Callender's Cable and Construction 
Co, Ltd. Dated March 21st. 

7,953. ‘‘Imp-coved electrical resistance end the application therefor to a 
switch." Siemens Bros. & Co. Dated March 26th. - 

7,528. "Improvements in electrical switches.” J. Tomlinson, Н. Lomax and 
R. Lomax. Dated March 29th. 

7.952. Improvements in and connected with flexible electrical connecting 
cords." H. Oppenheimer. Dated March 21st. 

7.951. “Improvements in electric water heaters." J. W. Ewart. Dated 
April 5th. 


3,955. “Improvements in electrical measuring i.struments." 8. Eve:shed. 
Dated April óth. 


8.188. Improvemonts in or coanected with the controlling of clectro- 
motors," P. Coote. Dated April Sch. 

8.616. An improved method of moving electrically the points on an electric 
tramway or railway." J. P. Tierney and J. Malone. Dated April 1460. 

8,736. “Improvements in or in connection with electrico controlling devices.“ 
Н C. Frollick. Dated April 15th. 


9,057. © Animproved method of winding for electric machines and appliances.” 
К. Rouzie. Dated 


9,653. *''Improvements in electric and other tramcars." T. Rhodes. Dated 
April 26th. 

9,435. ‘Improvements in electrical rock dri Із or rock drilling machines.“ 
A. H. Gibson. Dated April 29th. 


12,079. Improvemeats relating to the lam.nated core of dynamo.e ectr:c 
machines.“ H. H. Lake. Dated 


14,09. An improved electrical high-tensi:n switch." T. Henwood. Da: ed 
July 3rd. 
17,321. "Improvements in and relating to e'ectrical bonds between rails or 
like conductors.” J. C. Fell. Dated August 6th. 


17,955. “ Method of and apparatus for p.oduciag currents ol high frequency." 
R. Selarf. Dated August litn. 7 


19,777. "Improvements in and relating to the trolley holders for overhead 
elcc.rical conductor systems.“ A. Thode, Dated August 20th. 
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* SOME UNSOLVED PROBLEMS IN 


| ENGINEERING “ 
А PLEA FOR SYSTEMATIC SCIENTIFIC RESEAROH. 


Some of those who attended the “James Forrest” lecture, 
delivered last Tuesday by Mr. W. H. Maw, in the Civil 
Engineers’ Theatre, may have come away with a sense of 
disappointment. Instead of, as in previous lectures of this 
series, dealing with the interdependence of abstract science 
and engineering, the Council of the Institution desired to 
open up new ground, and the task given to the lecturer was 
to indicate some of the directions in which the further aid 
of the physicist is more immediately required by the 
engineer. 

The lecture, therefore, resolved itself into a sort of pro- 
gramme of a future series of lectures to be delivered on 
some of the engineering problems which gre as yet unsolved. 
It might have been anticipated that the lecturer would have 
gone further than this, and indicated in some measure, 
however slightly, the lines on which solutions might be 
looked for. 

It is in this matter that one feels somewhat disappointed, 
but although no new theories were propounded, and the sum 
total of engineering knowledge was not appreciably 
augmented, yet the lecture will, no doubt, have the intended 
effect, namely, to stimulate systematic research into the 
problems which were put forward. 

The first problem touched upon was that of the effect of 
the steam jacket on the economy of а steam engine. The 
divergence of practice among engine builders in this matter 
is such that either sufficient and accurate experimental data 
are not available, or the economy due to steam-jacketing 
is во small as to be often out-weighed by other considerations. 
If this be the true state of the case, it affords an argument 
in favour of the disuse of the practice, and the consequent 
saving in the cost of construction. The lecturer, however, 
attributed the reason to the uncertainty and unreliability of 
the experimental data, and in asking for further research, 
pointed ont that systematic scientific investigation was a. 
very different thing from an ordinary engine trial. The allied 
question of interheating the steam, in its passage from one 
cylinder to another, also calls for further data, and although 
this is a prominent feature in certain branches of American: 
practice, the information on the subject is far from satisfactory. 

The question of interheating is closely akin to that of 
superheating, and whilst marked ‘economy has been shown 
in isolated cases by the adoption of superheat, there is very 


little material to show that superheating per se is beneficial. - 


To take an ordinary engine designed to work with saturated 

steam, and then show an economy in lbs, of steam per 

H.P.-hour effected by using superheat, and claim all 

credit for the latter, is practically equivalent to con- 

vertingi the] transmission arrangements іп an old- 

fashioned works to the most modern system of electrical 
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driving, and claiming the whole of the resultant benefit 
for the credit of the electrical equipment. | 

Ав Mr. Мат rightly pointed out, what is really required 
is accurate information as to the extent to which most ad- 
vanced steam-engine practice can, especially in the case 
of large power unite, be improved by the use of superheated 
steam. We would go further than this, however. It is false 
economy to take back with one hand what is given with the 
other, and any worker on this subject should not overlook 
the fact that superheat is not a free gift. It costs something 
to produce it, and whilst the weight of steam per B.H.P. 
per hour may be reduced, it does not follow that the coal 
bill is reduced in like ratio. 

Then the increased cost of the engines to stand the super- 
heat, the cost of the superheater itself and ite accessories, 
and the effect of the superheat on the cylinder linings, glands 
&c., are all points that require considering. 

The next point of importance touched upon was the 
question of the economy of using very high pressures—pres- 
sures exceeding $50 lbs. per aq. in. The lecturer referred 
to the classical researches of Callendar and Nicholas on the 
* Law of Condensation of Steam,” and held these up as an 
example of the spirit in which the questions at issue 
must be attacked. During the past few years there 
has been a marked increase in the number of engineer- 
ing colleges at which such researches as those enumerated 


can be carried out without interfering in any way with the 


regular courses of instruction. We entirely agree with Mr. 
Maw in advocating co-operation between the various technical 
colleges, and the organisation of schemes of research in such 
& way that each institution shall carry out such portions of 
the work as it is best equipped for. There is, of course, a 
natural tendency for every professor to wish to carry out a 
line of research on his own," and to get the credit for any 
results that mày be due to the work of his own department 
or college. ‘This leads to a very considerable waste of labour 
and time, not only in the actual experimental work, but in 
the publication of data, much of the work being done many 
times over, and a great deal left undone or insufficiently 
treated. By the introduction of some settled system of the 
sub-division of research work, many of the unsolved problems 
would quickly admit of solution. | 

The useless repetition of experimenta to determine points 
for which abundant data already exist not only involves a 
great waste of labour, but, as pointed out by the lecturer, 
tends to perpetuate certain methods of inquiry, which proper 
discussion might have shown to be entirely inadequate or 
misleading. The discussion of experimental data should 
proceed side by side with, but independently of, the actual 
experimental work. 

Here the methods of astronomers might be taken to heart, 
for it by no means follows that a skilled experimentalist is 
the best man to make deductions from the results he records. 
Often quite the opposite is the case, 

After referring to internal combustion engines and to the 
enormous waste constantly going on in discharging blast 
furnace gases into the air, Mr. Maw turns to another 
branch of engineering, namely, comstructional work, touch- 
ing, inter alia, on wind pressure, “factors of safety,” which 
might more properly be named “ factors of ignorance,” the 
theory of plate web girders, and the fatigue of metals. The 
fatigue of metals or the change of structure due to repeated 


applications of mechanical stress, such as a bending or a 
torsional stress, is a phenomenon affecting both the mechanical 
and the electrical engineer, and is one not capable of easy 
elucidation. Mr. Maw is very hopeful of the microscopic 


analysis of fatigue" producing useful results. In addition 


to the fatigue produced by mechanical agencies, we might 
add another, namely, that produced by magnetic and elec- 
trical stresses. 

This is a practically unexplored region, and presents to 
the experimentalist almost illimitable scope for research. 
In this category we might instance the breaking of armature 
conductors close to the commutator Jugs. Whilst this may 
be due to fatigue caused by mechanical vibration, it is. 
thought by many engineers to be due to magnetic reversals 
in cutting through the “ fringe " from the pole-pieces. 

Then the loosening of screws and nuts traversed by alter- 
nating currents has never yet been satisfactorily explained, 
nor is it known whether the metal is affected in any way by the 
current. Apropos of this subject, we have been told on 
several occasions by sea-going engineers, that in single- 
wired ships the metal surrounding the “ earth connections 


-in steel bulkheads becomes very brittle and crystalline, so 
much so that it is practically impossible to drill it. 


Whilst 
such assertions as these must always be taken cum grano 
salts, there is nothing inherently impossible in the idea. 

Passing from the fatigue of metals, and touching en 
passant, on the coefficient of expansion of nickel-iron alloys, 
including the remarkable series discovered by Dr. Guil- 
leaume, and known under the name of “ Invar —alloys 
having a coefficient of practically one-tenth that of platinium 
—the lecturer turned to the subject of “ rapid tool steels.” 
The introduction of automatic machine tools has led to 
considerable modification in the nature and use of tool steel. 
What, a few years ago, was considered a fast cutting speed, 
even with a capious supply of water or oil, would now be 
considered slow, and much faster speeds can be run and main- 
tained with modern tool steel, quite dry, at temperatures 
which would ruin ordinary steel. 

The new tool steels contain, in addition to iron and 
carbon, chromium, tungsten, and sometimes titanium and 
molybdenum. That the points of the tools harden in use 
tends to support the theory that the excessive heating of the 
tool causes a portion of the carbon to leave the iron and 
form high carbides of chromium and tungsten. These 
carbides exist in the form of needle-like crystals of 
intense hardness, and are supposed to form the real cutting 
portions of the tool. Mr. Maw opined that the great 
pressure on the point of the tool, combined with the high 
temperature, might produce an effect which could not result 
from temperature alone. 

The lecturer left electrical engineering topics severely 
alone, not because he failed to appreciate the vast import- 
ance of the problems awaiting solution at the hands of the 
electrician, but because he believed that the extraordinarily 
rapid development of this important branch of engineering 
was due to the fact that electrical engineers and physicists 
have, from the moment that the practical application of 
electricity became & branch of the engineering profession, 
worked hand in hand to overcome the difficulties, and to 
elucidate the questions, to which such applications have given 
rise, 

And so the growth of electrical engineering constitutes 4 
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great object lesson, and supplies the proof, if. proof be 
needed, that the future progress of engineering is indisso- 
lubly bound up with the progress of physical research. 


THE controversy between Prof. Fleming 
and Mr. Nevil Maskelyne in the Times 
last week, brings us nearer to the truth 
concerning wireless telegraphy. It appears that during the 
lecture which Prof. Fleming gave at the Royal Institution 
on June 4tb, on which occasion wireless telegraphic messages 
were received at Albermarle Street from Poldhu, by way of 
Chelmsford, together with others from University College, tbe 
demonstration, towards the end, was interrupted by signals 
which came from elsewhere. In a letter expressing his 
injured feelings, Prof. Fleming denounces this interruption 
as a cowardly and concealed attempt to spoil the demonstra- 
tion. He describes it as a piece of scientific hooliganism, 
as an outrage upon the traditions of the Royal Institution ; 
and he demands to know who was the perpetrator. Mr. 
Nevil Maskelyne, in а letter to the Times of June 12th, 
replies that he performed this service in the interests of the 
public. The lecture commenced at 5 o'clock, and at a few 
minutes before 6 o'clock Mr. Maskelyne ventured to test 
whether what the public had been told in respect to syntony 
was true; he arrived at the result that a “simple untuned 
radiator upsets the ‘tuned’ Marconi receivers.” Prof. 
Fleming complains of this as an attempt to spoil a demon- 
stration of “ practical wireless telegraphy." Now, in view 
of all that bas been said by the representatives of the 
Marconi Co. regarding the attainment of syntony, we infer 
that practical wireless telegrapby” implies the trans- 
mission of signals by a selective system such as cannot be 
interrupted by a second instalment of such apparatus. It 
remains to be seen whether the apparatus made use of by 
Mr. Nevil Maskelyne was of greater or less power than that 
at Poldhu, and whether it was connected up for ordinary 
working, or specially arranged to embarrass neighbouring 
stations. -If it turns out that Mr. Maskelyne made use of 
extraordinary means to upret the lecturer, Prof. Fleming has 
some grounds for his protest; but if, as we think, the means 
employed were fair, and euch as might occur in practice, 
then the protest must be made by the public against the 
professor. In his dual capacity of savant at a learned 
institution, and expert to a commercial undertaking, Prof. 
Fleming is discovering that while the public have nothing 
but courtesy and respect to offer to the one, they have 
searching criticism and still more searching experiment to 
oppose, if need be, to the statements of the other. When 
the philosopher stoops to commerce he must accept the 
conditions of commerce. Having descended from the high 
pedestal, upon which science placed him, into the arena of 
trade and competition, he attempts, wheh attacked, to climb 
back to the sacred temple, whence, like the proverbial 
armadillo, he can in safety evade, observe and deride his 
pursuers. But, as a matter of fact, it is ridiculous for him 
to appeal in his dilemma to the reverence which we all feel 
for the traditions of the Royal Institution. Faraday, to 
begin with, would never have placed himself in so anomalous 
a position; and, moreover, Faraday would have displayed 
more interest in what Mr. Nevil Maskelyne was trying to 
discover, than in what, if we are to believe Mr. Maskelyne's 
statement, Prof. Fleming was seeking, for commercial 
reasons, to withhold from public knowledge. 


Who was the 
Hooligan ? 


Our Annual Lists.—The sccond portion of our Elec- 


tricity Supply Works List is issued with this number. Further 
‘reference to this will be found on a later page. 


, electro-motor. 


THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 


By J. WRIGHT. 


(Continued from page 992.) 


AT a meeting of the Physical Society, held April 25th, . 


1902, two novel mechanical interrupters, based approxi- 
mately on the same fundamental principle, were exhibited 
and described. The first, by Dr. Dawson Turner, consisted 
of two metallic rollers with their axes parallel, and main- 
tained in peripheral contact by a spring. A cam was 
attached to the axis of one of the rollers, and the latter, 
together with its roller, was rotated by an electro-motor. At 
every revolution, the cam caused the two rollers to separate, 
thus producing the **break," at the same time communicating 
to the second roller a motion equivalent to one-eighth of a 
revolution, causing the subsequent make to take place ata 
different point, and thus distributing the wear consequent on 
sparking, &c. The only objection tothis device is the noise 
attendant on its working. 

Mr. Wilson Noble's exhibit was somewhat similar. A 
metallic disc is substituted for one of the rollers, and the 
desired interruption is secured by longitudinal slots cut in 
the peripheral surfaces of both. The roller and disc are 
rotated in opposite directions, thereby producing а very sharp 
* break," whilst the period of make" is controlled by 
varying the longitudinal position of contact between roller 
and disc, the slots in the former being wider at one extremity 
than at the other. | 

А simple mechanical interrupter described some time ago 
in Z/ Industrie Electrique ів similar in principle to the com- 
mutator of an ordinary dynamo. It consists, in fact, of a 
commutator rotated by external means, and provided with 
two copper segments, on which bear carbon brusbes, forming 
the electrodes or terminals of the device. These brushes are 
adjustable as regards their relative positions in connection 
with the pointe at which they respectively make contact 
with the commutator, ара the “ make" period is secured 
when both brushes simultaneously bear on the same com- 
mutator segment. It will readily be seen that by varying 
their relative positions of contact the make-and-break 
intervals can be regulated at will, whilst the frequency of 
interruption is controlled by the speed at which the com- 
mutator is driven. 

A rotary mechanical interrupter, devised by Lecarme 
Bros. and Mitchel, for operation on ordinary lighting and 
power mains with an E.M.F. of from 100 to 180 volts, con- 
sists of a species of paddle, having four blades of springy 
flexible brass, mounted on an axle, electrical contact with 
which is secured by a brush and slip-ring, and rotated by an 
The paddle-wheel proper is enclosed in a 
bronze case, suitable insulation being interposed between the 
spindle and the case, which latter forms the second terminal 
of the arrangement. It is filled with petroleum, and to its 


interior wall are attached four copper brushes, which make : 


contact with the brass paddle blades as the spindle revolves, 
four distinct interruptions being secured for each complete 
revolution. The current enters the device by the slip-ring 
and leaves by way of the case; the contact surfaces. are of 
generous dimensions, and it is claimed that the wear and 
tear in action is small, whilst overheating is prevented by 
the petroleum bath in which the device works. 

Metallic mercury, owing to its normal fluidity, and the ease 
with which it amalgamates or enters into mechanical com- 
bination with other metals, offers special facilities as an 
electrode or component of the current interrupter, and many 
forms of apparatus bave been devised from time to time, into 
the construction of which fluid mercury enters as an indis- 
pensable auxiliary. Of these the simplest, and one of the 
earliest, if not actually the first, was Roget's, a device based 
upon the attraction between parallel portions of a circuit 
carrying a current. A metallic spiral, 8, fig. 6, was suspended 
from a stand, A, its lower extremity normally dipping below 
the surface of the mercury Hg contained ina vessel v. The 
mercury formed one terminal, and the spiral the other, of 
the device, and, on the passage of a current through it, the 


‚ coils of the spiral attracted one another, causing the spring 


generally to contract, thus lifting its lower extremity out of 
| р 
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the mercury, and breaking the circuit, when, the cause of the 
attraction being removed, the spiral again expanded by 
gravity, and repeated its original cycle of operations, the 
result being a rate of interruption depending to a certain 
extent upon the elasticity and dimensions of the spiral в. 
Foucault’s mercury interrupter consists of a massive soft- 


iron armature suspended from a spring, and carrying a long 


copper wire, the lower extremity of which, with the descent 


of the weight, dips into a mercury cup and completes the 
circuit. The “break” is controlled by the core of the 
induction coil, which attracts the armature, and with it the 
attached wire, which is thus lifted out of the mercury and 
severs the circuit. The great drawback to this rudimentary 
device is the difficulty experienced in preventing a detrimental 
churning effect, which, in course of time, splits the mercury 
up into minute globules and detracta from the efficiency of 
ita electrical contact with the wire. An improved form of 
dipping mercury interrupter consists of a metallic wire or rod, 
provided with guides, which ensure a vertical movement, 

rpendicular to the surface of the mercury, the motion 
bling communicated to the rod by a small auxiliary electro- 
motor which, once regulated, runs at a constant speed. The 
speed regulation of the latter further facilitates the setting 
of the interrupter to any desired frequency. Oxidation of 
the surface of the mercury is prevented by a layer of water, 


Fia. 7. 


or oil, poured upon it, and the liquid chosen should differ as 
far as possible in viscosity from the mercury itself, as, other- 


wise, there is a tendency for the two liquids to mingle 


permanently. A mercury interrupter of this description 
also permits of regulation as regards the intervals during 
which the circuit is made and broken respectively ; 
by rendering the surface of the mercury variable as 
regards its horizontal level, it is possible to control 
the depth of immersion of the rod or wire therein, and, 
consequently, the time during which the primary circuit 
of the coil remains completed. 

Ruhmkorff's inductorium, the earliest induction coil to 
employ a mercury interrupter, was provided with one 
designed by Poggendorff and constructed by Foucault. Its 
general principle is represented in diagram form by fig. 7, 
in which А and B are two mercury cups, into the mercury in 
either of which dips a limb of the inverted metallic 
U-piece 0, The latter is attached to one extremity of a 


rocking lever, having ite fulcrum at r, and provided at the 
other end with an attached soft iron armature a, situated 
immediately over the core of the electro-magnet E. The 
device is worked by a small auxiliary battery e, which 
energises the magnet E, causing it to attract its armature, 
and consequently to raise the U-piece C out of the mercury 
in both cups a and ß. By so doing it interrupts its own 
circuit at B, and also the circuit from the main battery D 


to the primary terminals of the induction coil, 1 and 2. 


Modern current interrupters of the class involving 
mercury in their construction are mostly designed to work 
with a rotary motion, communicated to them by an auxiliary 
electromotor or similar device. Dr. Davidson’s mercury 
interrupter was of this class, and consisted of a flat metal 
strip or knife blade, mounted on an axis, which was rotated 
by an electromotor, causing the strip to cut through the 
mercury in passing, after the manner of a partially submerged 


(To be continued.) 


‘ship’s propeller. 


THE PATENT OFFICE REPORT. 


THE annual report of the Comptroller-general of Patents, 
Designs and Trade Marks for 1902, which has just been 
issued, contains some interesting information on the progress 
‘of invention in this country. | 

The number of applications for patents received in 1902 
was 28,976, being an increase of 8:2 per cent. on the 
number for the previous year. It is a curious fact that 
6,415 of these aprlications came from the United States and 
Germany, while only 1,811 came from Scotland and Ireland. 
The proportion of patents sealed to foreigners is still greater ; 
of patents applied for in 1900 48:775 were granted to foreigners, 
48°6% to persons resident in the United Kingdom, and 2:7% 
to persons resident in British Colonies and Provinces. 
Evidently the foreigner appreciates the benefits to be derived 
from our patent laws as much as we do ourselves. It is 
difficult to say what factors determine the number of patents 
taken out by nationals in any country. The demand created 
by a highly developed industrialism requiring labour-saving 
appliances, the inventiveness of the population, the salc- 
ability of patents, are, no doubt, all important factors. From 
figures given in the report, it appears that one native patent 
is taken out in the United States for every 3,196 of the 
population ; in Belgium for every 4,749 ; in Switzerland for 
every 5,152 ; in the United Kingdom for every 6,811 ; and 
in Germany for every 8,525. ‘The United States is 
evidently above all countries the happy hunting ground of 
the inventor. ў 

The growth of patents for inventions connected with 
electricity will be of special interest to our readers, and we 
give below curves representing the patents granted from 
1886 to 1901, in the leading classes relating to electricity. 
These classes are denoted by numbers on the curves, the 
classes to which the numbers refer being as fullows :— 

35. 'Dynamo-electric generators, &c. 

86. Electricity conducting, &c. 

37. Electricity measuring, &c. 

38. Electricity regulating, &c. 

39. Electric lamps, &c. . 

40. Electric telegraphs, &c. 

41. Electrolysis. 

Most of these curves show considerable ups and downs 
since 1886, though on the whole there is a general rise. 
The classes which have made the least advance are (41) 
electrolysis, and (36) electricity conducting, &c. The 
greatest advances have been made by (38) electricity 
regulating, &c., (39) electric lamps, &c., and (35) dynamo- 
electric generators, &c. 

The most striking growth in 1901 over 1900, according 
to the report, is in electric traction, which is included in the 
classes Railways and tramways, and Railway and tramway 
vehicles. The number of vehicles stated to be intended for 
use on electric railways and tramways has risen from 36 to 
87, an increase of more than 240 per cent. 

The Patents Act, 1902, has imposed upon the Patent 
Office the obligation of ascertaining in the case of every 
application for a patent which reaches the complete stage 


€ 


d 
vol. 59. No. 1,934, Junn 19, 1908.] 


THE ELECTRICAL REVIEW. 


1038 


whether the invention sought &o. be patented has been 
described or claimed in any prior specification within the 
last 50 years. The staff of the Patent Office is at present 
being augmented and re-organised with the view of carrying 
out these requirements of the Act. The actual search for 
novelty, however, will not commence until such time us the 
Board of Trade shall direct. It will be interesting to see 
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what effect this examination for novelty will have on the 
number of patents granted. In the United States, where 
examination for novelty is already in force, it has apparently 
increased rather than restricted the output of patents; but 
in Germany the effect of examination is more doubtful, for 
the patenting activity of the population is less than in this 
country, where there is at present no system of examination 
for novelty. These differences, may, however, be due to 
other causes than the presence or absence of examination. 
Appendix K is interesting as showing the mortality of 
patents. It will surprise moet people to learn that only 
about 1:5 per cent. of all patents granted survive for the full 
lifetime of 14 years. The proportion of applications which 
have passed the provisional stage has varied considerably in 
different years. In 1884 it was 58°3 per cent, in 1897 
it had fallen to 46°7 per cent., and in 1901 it rose again to 
52 per cent. 16 would appear to be desirable to abolish the 
provisional specification when examination for novelty is 
introduced. Many of the lapsed provisional specifications 
may describe useful inventions which might be rescued from 
annihilation by the imprimalur of the official examiner. 


LEGAL. 


Patent ExPLoiTATION, Lro., v. THE AMERICAN ELECTRICAL 
NovEeLTY AND MamuPacTURING Co., Lrp. 


(Continued from page 997.) 
Ма. MouLTON, proceeding, said that on page 750 of that 
book it said: “The action of binoxide of manganese and carbon 
in the Leclancbé element, as well as that of peroxide of lead, 
has been thoroughly examined by Beetz.” In that investigation 
he took various degrees of fineness of powder, and he deliberately 
investigated how they behaved when they were in the Leclanché 
element, and what he said was to be found at page 752. He tried 
this finely-powdered carbon alone with finely-powdered binoxide 
of manganese; then he mixed coarsely-powdered carbon with 
finely-powdered binoxide of manganese, and then he mixed finely- 
powdered carbon with finely-powdered binoxide of manganese. 


' tion became part o 


. cathode. 
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He examined that, and he came to the conclusion that using 
the carbon alone, or the binoxide of manganese alone, it was not 
very successful But, on the other hand, elements with coarsely 
powdered carbon and finely powdered binoxide of manganese 
were to be recommended. Now that was an investigation for 
the very purpose of finding what the proper degree of pulverisa- 
tion was. What Beetz came tolwas exactly the same as defendants. 
This question of polarisation had been investigated, and the results 
had been known, and so far from it being a novelty, i¢ was one 
of the things which had become a mere question of electrica 
choice. Oddly: enough, what defendants did was exactly what 
had been found to be the best. When you once asked the 


question: What is the effect of pulverisation ? and you tried it in 


various degrees of 5 the whole question of pulverisa- 

the stock of electrical knowledge, not in the 
sense of an out-of-the-way specification, but part of the stock of 
electrical knowledge which persons who:were working with electricity 


would have at their command. The only thing that could possibly 
be an element of novelty would be some special form of pulverisa- 


tion, unusual and necessary to produce the result, and carefully 
defined in the specification. Leclanché got to pulverisation, first 
in his patent in 1866, and then afterwards, when he came to con- 
sider the way of dispensing with the porous pot. If a person 
described having used pulverisation of different degrees, the novelty 
was gone. Invention required novelty. He was perfectly aware 
that, when he came to the combination, it might be that an old 
thing in combination with a lot of other things niight make a good 
patent. That he would deal with, but taking this element by itself, 
there was no such thing as novelty in the idea of pulverisation or 
powdering. They got it in the Leclanché specification, they got it 
in the Leclanché papers, they got it worked out in Wiedemann, and 


. they would find that when Leclancké dealt with his powdered 
. manganete, he pressed it on to carbon blocks in order that he might 


get by those carbon blocks good conduction for the purpose of this 
Walker, in line 15, said: “The negative element may 
consist of carbon, the refuse from gas retorts, or plates, cylinders or 
prisms of carbon, agglomerated with peroxide of manganese, the two 
substances being pulverised, intimately mixed, then foymed into а 
stiff paste with syrup and water, moulded into the desired form, and 
so pressed by hydraulic or other means as to retain it when dry." 
If that were done, and they put that into a battery, they got precisely 
the paste which was described in the plaintitfs' specification, because 
neither of these two bodies united with water in any way at 


| all. They simply remained wet. However hard they pressed them, 


when moisture got to them they remained a wet mass of closely 
packed powder. The way in which the batteries were made by 
the defendants would be told his Lordship. They took a mass of 


! powdered manganese and carbon; it was just damp powder, and 


acted like a damp sand; sand behaved similarly in not 
absorbing water. It was then rammed down as hard as it possibly 
could be. It kad been suggested that there was a difference 
in Walker's case because he had not got the rod of carbon. It 
was said that for tbe whole of his centre he sometimes used 
carbon and sometimes шей this pasty mass. There, again, 
it was no invention whatever to put the rod of carbon inside 
the pasty mass if you wanted to. Prof. Thompson had been 
asked if there were any cells in the market which had these pecu- 
liarities. Defendants would show that Walker manufactured and 
put on the market things in which he put tbis retort carbon in 
the centre. That was no invention at all, because it was perfectly 
well known that if you wanted to have a good electric contact you 
put a carbon, or whatever it was, inside your mass. Leclanché used 
to press his agglomerate on to carbon plates or carbon sticks just in 
the same way as the plsintiffa did. Proceeding, the learned counsel 
said he need not go into Hellesen or Castle-Smith—all of them had 
used these carbon rods as the most ordinary and common thing for 
the purpose of a good electro-contact. That which was operative 
wag, no doubt, the agglomeration round it; but to use a carbon stick 
was ordinary electrical knowledge, and was carried out by Walker 
in the batteries which he sold in large numbers before the date of the 
letters patent. Germain took a plate of carbon and put on it a 
mixture of powdered carbon and powdered binoxide of manganese ; 
then he put layers of cellulose, which was the same as blotting paper, 
and then zinc, so that be had his central rod, he bad his powdered 
binoxide of manganese and carbon on each side of it, then he had 
something, which the plaintiffs were bound to say wasa plastic 
layer, charged with the excitant, and then his zinc at the top, 
80 that the cathode combination was, as a whole, old at the date 
of the letters patent. Lord Justice Cozens-Hardy and Lord Justice 
Stirling, while excluding acid depolarisers because they would get 
into the outer layer, treated the excitant as one which might be 
chosen.as you liked. There was no special form of excitant neces- 
sary, according to those two judgments. There was no reason to dis- 
tinguish between the two excitants—the fluid penetrated every- 
thing. Sal-ammoniac was chloride of ammonium, “ chloride of am- 
monium, or part chloride of zinc, or other hygroscopic analogue one- 
tenth part.” It appeared to him that that passage said that your sal- 
ammoniac you could use with one-tenth part of some hygroscopic body, 
but all that was governed by the fact that these were only prefer- 
able. It did not mean sal-ammoniac was preferable, but you must 
use one-tenth part of a hygroscopic body. It meant that sal- 
ammoniac with one-tenth part of a hygroscopic body was, after all, 
only a preferential fluid. Chloride of zinc mixed with sal- 
ammoniac, was an excellent excitant, and you could use it as an 
excitant instead of chloride of ammonia. The important thing here 
was that in this closed cell, as his witnesses would tell his Lordsbip, 
the chloride of zinc did not act as a hygroscopic body at all, its 
action was to improve the exciting mixture. 

Mr. Justice BUcELEY: If you go as far as that, does not it play 
the part of a bygrosoopic in diffusing the exciting mixture as dis- 
tinguished from attracting it? 
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Mr. Movrton: No; because of this, that it would diffuse itself. 

Mr. Justice Bockrgv: Not that it could diffuse without moistare, 
but that it assists diffusion ? | 

Mr. Moutton: No, І do not think it has any effect of that kind. 
But your Lordship sees there is one-tenth part chloride of zinc and 
the total comes to about ten parts, so that it is 1 per cent. chloride 
of sinc or hygroscopic analogue, which can produce no effect what- 
ever. 

Mr. AsTBURY: І do not know whether my friend is going to sug- 
est his witnesses will say he can use chloride of zinc as an excitant. 
tis absurd. They would not get any ammonia gas at all. 

Mr. Моотток: Unless it were an acid chloride of zinc, probably 
it could not be used without sal-ammoniac, but chloride of zino 
with sal-ammoniac was a well known exciting liquid, and better 
known as an exciting liquid than chloride of ammonium alone, and 
its hygroscopic use was тїї. The hygroscopic body did not in any 
way change the total amount of mixture. The total amount of 
mixture must remain the same in a closed cell. 

Mr. Justice BuckrEvy: What do you say as to the other part 
which is in the outer mixture. You get one and one-tenth. Do 
these two together play any part as hygroscopics ? 

Mr. Moutron: No, not as hygroscopics at all; as improving the 
exciting liquid, yes. Bal-ammoniac alone would be an exciting 
agent, and he distinctly says that you can change your exciting 
agent. In the closed cell of the plaintiffs’ specification the hygro- 
scopic would have no effect whatever. If his Lordship came to the 
conclusion that it was only a question of total exciting agent, 
because the two were mixed together, and that you could change 
the exciting agent, he (the learned counsel) need not trouble about 
the question whether the chloride of zinc was suggested by any of 
those anticipations, because they might leave out their chloride of 
zinc and they would still be within their specification and within the 
claim. The other layer was carefully described, and a great deal of 
weight was put upon the way this was manufactured. In the 
defendants’ cell there was simply blotting paper. Blotting paper 


was probably the commonest expedient for a dry cell at the com- - 


mand of electricians. It was used over and over again in the 
anticipations. The idea of blotting paper soaked with the excitant 
and put against the zinc was known to every electrician. Germain 
used it against the zinc and between the zinc and the powdered 
manganese and the carbon. If his friend said that defendants were 
within the specification, then all suggestion of novelty in the out er 
layer must be gone, because his learned friend said the plaintiffs’ 
oater layer was the equivalent of and included blotting paper. His 
. Lordship must therefore take it as though in plaintiffs’ receipt 
blotting paper was put in. What would the combination then be? 
There was the central cathode with which he had dealt, you sur- 
rounded that with blotting paper and put the zinc outside it. Could 
it be suggested if the liquid cell was once known, that that was a 
novel combination ?—If plaintiffs were going to say the outer 
layer was the equivalent of mere blotting paper, the commonest 
electrical device that there was for holding an excitant, one 
immediately asked, where was the novelty ? Certainly it could not 
come from the outer layer. Anticipation did not need that a man 
should have done the very thing before. If he had done the thing 
before, which, on applying ordinary electrica] knowledge, was 
identical with the invention claimed — — 

Mr. Justice BUCKLEY: Suppose electricians knew of the half a 
dozen outer layers a, b, c, d, e, f, and they knew of as many inner 
layers, a, b, c; but it was always the practice to combine a aud a, 
b and b, c and c, would not it be a good combination patent if a man 
could say take a, which we know all about, and combine it with f, 
which we have all known before." That would be a good com- 
bination patent, would it not ? 

Mr. Моогтон: It might or might not. Of course if those were 
known to be interchangeable, then the mere fact that nobody —— 

Mr. Justice Восківу: І am assuming that is not во, but that the 
practice bad always been to combine a and a, b and ö, and nobody 
bad thought of other combinations. А man says, I have discovered 
that they will not all intercbange, but « will go with /," that would 
be a good combination. 

Mr. Моогтох: It may or may not be. If they are electrical 
equivalente, it is not a subject matter for invention. 

Mr. Justice Воскгву: The outer layer of blotting paper is not 
merely to hold the excitant, it is also to exclude the depolariser. 
It has two qualities. If everybody knew it would hold the 
excitant, but did not know tbat it would exclude the depolariser, 
there is novelty. | 

Mr. Moutton: But everybody knew both. Take the case of 
Germain. That is а case where it is just as much to exclude the 
depolariser as to hold the excitant. The use of blotting paper for 
any excitant was common electrical knowledge. If it be a known 
electrical method of holding an excitant, it is no more patentable 
than a stone jar would be for holding а fluid excitant. As soon as 
you have got the means of holding tbe excitant by a thing through 
which solid particles will not pass, it is not patentable subject 
matter to apply it to any combination. Proceeding, the learned 
counsel submitted there was no novelty whatever in tbe use of 
blotting paper for the external layer. Which ever way it was put, 
he did not mind. If it was not known, then on the decision of the 
House of Lords in Heath v. Unwin, it was not within the patent. 
If it was known, then it was an ordivary electrical expedient, and 
added no novelty to the combination. In this particular case bis 
friend was in this dilemma that be said it was a plastic laver or 
some plastic within the meaning of the specification—in which case 
he included electrical devices of the most common kina— 
or there was no infringement. He did not understand how his 
friend was to make out that this was a plastic or semi- 
solid substance within any of the language used by the Court 
of Appeal. Electricians knew perfectly well that whenever 
you wanted to make a battery unspillable, you could put 


in insoluble material, inert material, into two fluida, that was 
general knowledge. The use of common electrical knowledge could 
not make а thing more or lese patentable. It was not novel to 
change a fluid into a paste. The whole of this invention reduced 
iteelf to the inner layer; was it novel to have an inner layer 
containing a depolariser in a plastic state? He would show 
that this battery was actually sold in quantities before the date of 
the plaintiffs’ patent. The fact of the case was there was no in- 
vention of any kind in the battery. The idea of any electrician 
keeping his porous pot or keeping anything with an internal 
resistance more than he wanted was absurd. It was ridiculous to 
suppose thatthe people did not use ordinary common sense. There 
was-no wonder that this was invented, if invention it could be 
called, before the date of the patent. There was nothing in it which 
to an electrician was novel. It was sold in thousands. The learned 
counsel then dealt with the alleged anticipation by the Б.В. cell. 
In 1891 plaintiffs were aware of the Е 5. cell being sold, and the 
battery was taken to Mr. Thompson. It was no use for Mr. 
Thompson to pretend he did, not know what was inside it. It was 
clear the person who brought it to Mr. Thompson knew perfectly 
well that it was a battery which touched them. Mr. Thompson 
said: “І did nct hear of it again until we found it sold publicly — 
that is for 10 years—this has been openly sold." It was more 
difficult for the defendants to go back and trace what was done 
before the date of the patent, by reason of this delay on the part of 
the plaintiffs. But, on the other hand, I am entitled to say that it 
points very clearly to the fact that they knew that they could not 
rely upon their patent. 

Mr. ASTBUBY: You never asked Mr. Thompson that. 

Mr. MourToN said that Mr. Thompson had stated that in 1893 he 
met the man who dad made it, who told him he had made it for 
years before the date of the patent. Knowing that, no steps were taken 
for 10 years to stop it. It was perfectly obvious that at that date 
it would have been far too risky. Proof would have been easily 
obtained of the truth of this, and any namber of cells could have 
been proved. Fortunately, defendants could still prove it. 'They 
would prove that such cells were sold and in use for automatic 
machines for two or three years at least before the date of the 
patent. They had the agreement of 1888 under which they were 
supplied for that very purpose. His Lordship, he thought, would 
come to the conclusion that these facts were very well known to the 
proprietors of the patent, and that they abstained from relying on 
their patent, because they knew it was very much too dangerous. He 
would also be able to prove that Prof. Thompson was wrong in 
saying that there was no other cell on the market of thís class, 
because Mr. Walker, the one who applied for patent 833, of 1883, 
made —— | 

Mr. AsTBURY: I object to anything of this kind. There is only 
one prior user pleaded, and I object to any evidence being given 
of Walker of any battery made by him before mine. 

Mr. Justice BuckrEYv: There are three prior users pleaded. 

Mr. Автвовү: You will find it is only one. No. 2 is the ES. 
battery. There are no others. The first one is Gassner, and we all 
know about Gassner. 

Mr. Justice BuckrEy, after some discussion, said the Statute bound 
the parties down to their particulars. 

Mr. Мооттон, proceeding, said he would prove the Walker 
battery was on the market, and that there were plaster and 
other suitable materials for fixing the liquids used in galvanic 
batteries. He was entitled to prove that, as one of the instances of 

.the general use of a depolarising agent in a mixture with the 
exciting agent in contact with the negative electrode. He did not 
see why, when it was suggested that they were not practical 
things, that they were actually made and actually used. The E. . 
cell was identical in every respect with the plaintiffs’. The learned 
counsel then went into the alleged anticipatione, for the purpoee of 
showing what he described as the illegitimate way in which they 
had been treated by the plaintiffs from the point of view of the 
scope of the patent. He had been much amused at counsel asking 
whether tbe various anticipations would be as good as the plaintiffs’ 
battery. Ex concessis defendants assumed that he gave his best 
receipt. After giving his best receipt, he said: I do not confine 
myself to that, but I include a lot of other things.” Then єг 
concessis they must bs al] inferior. | 

Mr. Justice Buckugv: He has to give the best he knows—not 
necessarily the best. 

Mr. MourTON: Those that he knew. Those that he intended by 
these words must presumably be inferior; and yet when we point 
out an anticipation, they say that it is not as good as bis receipt. 
Why should it be? He has deliberately not kept himself to his 
best thing. If he had kept himself to his best thing, the world 
would very easily have avoided, if they had chosen, using it. It 
was quite possible to use this in all sort of forms, but what he did 
was to deliberately put in a wide claim, claiming not by means of 
his receipt, but claiming generally and broadly, and the conse- 
quence is he must take the burden of his greed. He wants now to 
include the common ordinary device of blotting paper, put inside 
the zinc. Very well, then he has to face the fact that that was per- 
fectly common. It is no use his saying, Anything that is inferior 
to my pet receipt is not an infringement He did not confine 
himself to claiming that. If he hsd, there might have been a 
question whether or not there were anticipation, but with this 
broad claim I submit there is no question that he has been antici- 
pated over and over again, because the double plastic layers which 
he claims are to be found in these specifications, therefore I will 
call my witnesses and establish the electrical facta. 

Mr. HERMANN DIEHL, examined by Mr. Мосттох, said he was in 
the employ of Hartmann & Braun, large makers of electrical 
apparatus in Frankfort, Germany. They had manufactured 
batteries, but they left off doing that in 1897. [Shown the Hart- 
mann & Braun specification of 1888, the witness was asked if 
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e n had constructed batteries according to that specifica- 
on.] 

Mr. ASTBURY objected to any evidence being given that that 
patent was made. His friend could discuss with his Lordshi 

whether or not there was a publication in that document whic 

destroyed the plaintiffs’ patent, but he could not go into extraneous 
evidence and give evidence of a whole lot of manufacture in 
Germany as to which plaintiffs had had no notice, and which, of 
course, if there was anything in it must obviously take them by 
surprise. It was excluded by the Act. | | 

Mr. Justice Buckrgy: Do you carry your point as far as this, 
that if we had not in the box this gentleman, who has practically 
made the thing, but some expert who is going to be called in the 
maet he could not be asked, “ Нате you made Hartmann and 

raun ? " 

Mr. AsrBURY: No, I do not say so. 

Mr. Justice BucKLEy: I fail to understand why this gentleman, 
who has made it, irrespective of the point of time, cannot give 
evidence. : 

Mr. MourTON to witness: Have Messrs. Hartmann & Braun made 
batteries in accordance with that iavention ?— Yes. 

Mr. AstBuay: Did you see them made ?—No. 

Mr. AsTBUBY: Then that is no evidence. 

Mr. Мосгтон: What is your position with Messrs. Hartmann 
and Braun ?—I am secretary of the firm, especially for patent 
matters. 

Have you seen these batteries manufactured ?—Yes.: 

Mr. Justice BuckrLEv: Have you seen them after they have been 
made ?—] have seen made batteries. 

In the course of manufacture have you seen them ?—No. 

Mr. MourLToN: Have you examined them after they have been 
made ?—No. i 

Mr. MourToN: I am afraid he does not understand. 

His Lokpsg suggested that the services of an interpreter should 
be obtained. : 

The further hearing was adjourned. 


Oa Friday, May 29th, Mr. WALTEB stated he would not proceed | 


further with the evidence of the last witness, as his evidence was 
really “ hearsay,” and therefore not admissible. 

Mr. Агғвер Picorns, examined by Mr. Warten, said that 
from July, 1892, to 1896 he was employed by the E.P.8. Co. He 
was engaged the first 12 months in making accumulators, and for 
the last three years was employed in the dry battery room—in the 
Burnley dry battery room. He himself was personally engaged in 
the manufacture of these batteries. The witness explained the way 
the batteries were made, and said that the mixture of plaster of 

paris and flour was made in the proportions of four parts of plaster 
of paris to one part of weak flour. That was thoroughly mixed 
together in a dry state. It was then put in a tin saucepan, and a 
solution of sal-ammoniac and chloride of zinc added to it, and made 
into a paste. The mixture was then put into the zino pot, the pot 
being made about half fall. A nickel-plated plunger was then put 
into the top of the sinc pot. When the mixture was set, the 
plunger was taken out, and it then became ready for ramming. 
Then a mixture of manganese and carbon was put in, in a dry state, 
usually four parts of manganese to three parts of carbon. That was 
made damp with a ‘solution of sal-ammoniac and zinc chloride. 
That was rammed down on the top of the plaster as hard as they 
could possibly get it. 

Cross-examined by Mr. As r BUT: He mixed up the chloride of 
zinc and sal-ammonic himself. After that had been standing some 
hours, the heavier stuff sank to the bottom. To make the solution 
of chloride of zinc and sal-ammoniac, they put about 2 lbs. of 
chloride of zinc to every 16 or 18 gallons of water. The directions 
as to quantities of the ingredients to be used were given by word of 
mouth by the leading hands. It was well known in the battery 
room as to what were the quantities to be used. 

Were you aupposed to be making in accordance with the Burnley 
invention ?— Yes, Burnley battery was stamped on tbe bottom. 

When you were making the outside mixture, did you make it so 
that when it was first mixed it was semi-liquid, and when it was 
put in tbe battery it would be in a semi-solid condition, so that it 
would stand up by itself ?—Yes, it would be semi-solid. 

It was damp, but would stand up ?— Yes, it was damp directly 
the plunger was taken out, but it would soon get hard when it was 
exposed to the air. | 

Further cross-examined: They always took great care to finish 
the batteries in such a way that the black mixture could not get to 
the zinc. He left this place in July, 1896. He was now doing 
electric bell fitting on his own account, which paid him much 
better. 

Re-examined: The harder the ramming the better the result. 
You could not get such a nice reading out of a soft ramming. 

Mr. Joun Tuos. MaYvFIELD, examined by Mr. Wa TEs, said he 
was an electrical engineer, and formerly a director of Mayfield, 
Cobb & Co., who carried on business in Birch Row, E.C. He had 
purchased at times large quantities ot Gassner cells. He first pur- 
chased them abou, 1888 or 1889. He produced two of their cells 
purchased by him. They were not less than 14 or 15 years old. One 
had a small current in it then. It was tested that morning. The 
Gassner, asa dry cell, was the best cell he knew. He had also been 


a purchaser of cells from the E.C.C. The termson which the E.C.C. 


secured his contract were that they were to have a discount of 50 
per cent. from the published price. Another inducement was that 
all returned oells were to be allowed for at half price. He first 
began to purchase E. O. C. cells about two years after their introduc- 
tion, In his opinion, the E. C. O. batteries were not a good commer- 


cial article. He had returned large quantities of the E. C. C. celle to 
the company on account of their condition—because they had either 
burst or had gone out of working whilst in stock. 

Cross-examined by Mr. Автвсву: Не could not say whether he 
had purchased all E.C.C. cells through a Mr. Barnett. He bought 
them through the General Electric Oo. at first. Не thought he had 
bought quite 100 of the E. O. C. cells in all, but he could not say tor 
certain, speaking from memory. In his opinion the best battery of 
English make was the E.S. On the whole it was not as good as the 
ле He bad at no time made any comparative tests between 
the two. | 

Do you вау that Gassner's is the best dry cell in the market ?—I 
did when I had anything to do with it. I have had nothing to do 
with it for a long time. 

Are you a dealer in dry cells up toto-day ?—Yes. 

What are the dry cells you have been stocking the last few years? 
—The Fuller cell, the I. E. O. celly and another by Dr. Lessing. 

Cross-examination continued: He did not consider the I. E. C. 
cells inferior to Gassner's. They were no better. It was not the 
fact that nobody would touch the: Gassner cell to-day. The 
E. O. C. cell was not a good commercial article in his opinion. It 
might be that it was still being sold in hundreds of thousands. He 
did not know what the difference of conetruction was between the 
“Е C. O.“ cell and the I. E. C.“ cell. He could not say how many 
"E.C.C." cells he returned through being in bad condition, as 
distinct from being worn out. Не could not say how many burst. 

At this stage the further hearing was adjourned till next sittings. 


On Tuesday, June 9th, Mr. ARTHUR Fogp-LTorp, examined by 
Mr. WALTER, suid he was an electrical manufacturer, and lived in 
Cavendish Street, Brighton. Не was acquainted with chloride of 
silver dry cells before 1887. In 1888 he manufactured a dry bat- 
tery, the excitant of which was composed of sal-ammoniac, chloride 
of calcium and other chemicals surrounded by a zinc cylinder out- 
side. Next to the zinc pot there was an excitant paste, plaster of 
paris, sal-ammoniac, chloride of zinc and other chemicals. The 
other chemicals were a trade secret. He was bound down under a 
heavy penalty not to divulge anything in the battery. Inside and 
between the blotting paper cylinder and the negative pole of carbon 
there was a mixture composed of manganese and carbon. 

Was the battery as altered by you in 1889 the eame or different 
to the E. S. battery ?—No. It was about the end of 1888 or some 
time in 1889 I discarded the cylinder of blotting paper. I found 
in examining the cells it had cut itself right through. А 

With the alteration, of the blotting paper out and the zinc 
chloride substituted for the calcium chloride, how does that com- 
pare with the present Е S. battery 2—16 is exaotly the same as I 
was making up to 1894. I may have altered the proportions of the 
chemicals, but the chemicals remained stationary in the battery the 
same as before. ia 

Was the cell an open one or was it closed in any way at the top ? 
—In the first place it was sold with two blow-off holes, or rather 
ventilators in it. Some time after that I entirely closed it. What 
was the material that you used to close the top with ?—It is part and 
parcel of the secret. The cover was really inactive. 

Answering further questions, WrrNkss said batteries so con- 
structed by him were sold to the Automatic Medical Battery Co, 
of Basinghall Street, to a Medical Belt Co., in Moorgate Street, 
and toa Mr. Tumber. He also supplied batteries for use in auto- 
matic machines. In 1894, when he ceased to manufacture batteries, 
he disposed of the secret of manufacture to a Mr. Elliott, who was 
а partner in the Universal Battery Co. Mr. Tumber was also а 
partner of that company. Witness had entered into a contract to 
supply Woodhouse & Rawson with batteries at the rate of 500 per 
week. The battery then took its name from the Electric Stores, 
and was called the E.S. In 1892 Mr. Tumber left tke Electric 
Stores and joined him as manufacturer, and they traded under the 
name of the Ford-Lloyd Manufacturing Co. That was made a 
limited company in 1894, and he manufactured for it up to 1895. 
About 1892 Mr. William Phillips Thompson wrote him two letters 
which he consigned to the waste paper basket, stating that the 
battery which he (witness) was manufacturing was an infringement 
of one of his client's batteries named Burnley. In March, 1893, а 
letter was written to Mr. W. P. Thompson, stating that Ford-Lloyd 
and Co. did not admit the validity of the Burnley patent, and 
stating that they bad manufactured and bought and sold. 
batteries similar in all respects to those which was claimed 
from a time long anterior to the date of the alleged 
patent. He did not know of any proceedings being taken 
against the Universal Battery Co., but he believed they went round 
to the customers of the Universal Battery Co., saying the cells 
which they sold were infringements. А 

Cross-examined by Mr. Авзтвовү: Where did you get the idea of 
your dry battery from ?— As regards the idea of flour and manganese 
or the carbon being used in the porous pot, that was entirely old. 
I was manufacturing а cell some time in 1886 or 1887, advertising 
it. As regards the outer layer, it was simply a copy of Dr. Gassner's 
I believe, or similar to that of 1887. 

Cross-examination continued: He manufactured a Leclanché cell 
with powdered manganese and carbon in Clipstone Street, Euston 
Road, in 1886 or 1887. Не rold the batteries so made, but could not 
say to whom as he had no books. The idea of putting powdered 
manganese and carbon into a porous pot was common knowledge at 
that time. Не got the idea principally from the Leclanché patent, 
or from books published at that time. In 1898 he made a dry 
battery, which had a zinc cylinder outside and a carbon pole 
inside, and it had ae an excitant—sal-ammoniac, chloride of calcium, 
plaster of paris, and other chemicals. 

What were the other chemicals?—I have already declined to 
answer that. 
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His LonpsHie%:'This is a secret. 

Mr. AsTBURY: It does not matter, he cannot keep back a secret 
process in cross-examination. I will take your Lordsbip's ruling. 
I submit that hia whole evidence goes if he does not answer. 

WirwESS: Will you pay £2,000 damages into Court? 

Mr. AsTBURY: Do not be impertinent. Are you under any 
5 with any person not to disclose this ?— Ves, with Mr. 
Elliott. 

Is Mr. Elliott in Court? — Mr. ELLIOTT: Yes. 

Have you got any objection to this gentleman disclosing what he 
made the battery of? 

Mr. Юттлотт eaid he did not mind his disclosing it to a certain 
extent, but there were certain ingredients in that battery that were 
a secret process. He had no objection to the main features of the 
battery being disclosed. 

After some discussion, Mr. ASTBURY said he would discuss the 
point at a later stage. 

Further cross-examined, the Witness said the E.S. battery was 
not put upon the market on a large commercial basis till the end of 
1890 or beginning of 1891. Questioned as to an affidavit he had 
swore, witness said ithat he had in the year 1888 oonsidered the 
desirability of taking out a patent for the invention of these dry 
batteries, but were advised by experts that the invention was not 
patentable for want of novelty, there being at that time 
several other electric dry batteries in the market. He abandoned 
the idea, 

Were you not told that your battery was the same as the 
Gassner, and you could not patent it ?—I was told the outer paste 
was similar to Gasener’s paste. Something like that-as far as I 
remember. 

Farther cross-examined, Witness said the experts he consulted 
were a Mr. George and a Mr. Derry. He did not after he had seen 
Hitchcock’s specification make several material alterations in the 
manufacture of his cell, except the sealing. The sealing on the top 
of the cell was а little altered after that time. 


(To be continued.) 


PRESSLAND v. De MERAY. 


THis case came before the Court of Appeal, composed of the 
Master of the Rolls and Lords Justices Mathew and Cozens-Hardy, 
on Wednesday last week, on the application of defendant for judg- 
ment or new trial, on appeal from verdict and judgment entered at 
the trial before Mr. Justice Ridley and a special jury in the King's 
Bench Division in January last. 

The action was brought by the plaintiff, an engineer carrying on 
business in Victoria Street, Westminster, against the defendant, M. 
Jules de Meray, the chairman of the Bir Hiram Maxim Electrical 
and Engineering Co., Ltd., to recover £5,508 damages for alleged 
fraudulent  misrepresentations of the defendant, whereby the 
plaintiff said he was induced to purchase shares in the Sir Hiram 
Maxim Electrical and Engineering Co., Ltd. The defendant denied 
that he bad made the misrepresentations complained of. At the 
trial the jury returned a verdict for the plaintiff for the fall amount 
claimed, and judgment was entered accordingly. 

When the case was called on, Sir Edward Clarke, K. O. (with him 
Mr. Lewis Thomas), on bebalf of the appellant, said tbat at the 
trial the learned judge expressed the opinion that the verdict was 
against the weight of evidence, and granted a stay on defendant 
bringing £500 into Court. Bince then terms had been arrived at, and 
he asked that the appeal might be withdrawn without costs. He 
ought to mention that the plaintiff withdrew all charges of fraud 
against defendant, and it was agreed that the £500 paid into Court 
as a condition of the stay should be paid out to the plaintiff's 
solicitors. 

Their Lordships acceded to the application. 


Gr4saow ELECTRAICIARS' DISPUTE, 


SHERIFF Fyre, in the Glasgow Sheriffs’ Court, has given judgment 
in the case raised by D. F. Laing & Co, Ltd., electricians, 
South Portland Street, against D. F. Laing. Mr. D. F. 
Laing carried on an electrical business in South Portland Street 
and sold it to the Limited Company. After having carried on the 
business as manager for a period of 18 months, the Limited Com- 
pany dismissed Mr. Laing from the office of manager in consequence 
of serious irregularities committed by him. Mr. Laing then started 
n new business within а few doors of the old premises, and sent out 
a circular to all and sundry, including the customers of the Limited 
Company, soliciting orders. Tbe Limited Company raised an action 
against him for damages, and also for interdict. Sheriff Fyfe bas 
just decided that the company is entitled to interdict against Mr. 
Laing canvassing the old customers of the Limited Company, and 
tinds him liable in expenses. In a note the Sheriff says:—" This 
case is now witbin very narrow compass. The craving for inter- 
dict is now restricted to the second conclusion of the petition—that 
is, interdict against the defender soliciting orders from pursuers’ 
customers. It is conceded that the parties named in this conclu- 
„ion were customers of the pursuers during the time defender was 
their manager. The defender cannot, therefore, object to his 
being interdicted from canvassing them for business. What pursuers 
in this process, however, would really like to get is judicial 
declaration that certain actions of defender amount to ‘solicitation.’ 
1 fear I cannot in this action give any general definitions. Inter- 
dict is not asked against specific described acte, but only against 
solicitation generally. What conduct may amount to this is a 
question of circumstances which may come to be discussed later 


in a breach of interdict process. In this process I can only give 
pursuers the general interdict in the terms they ask it. ender, 
I do not doubt, will be advised that he cannot be too carefal in 
avoiding even the appearance of canvassing the old customers, 
although if they come to him voluntarily I do not think pursuers 
can interfere with his doing business with them. The craving for 
damages laid at £300 in the petition is now restricted to £16 10s., 
being profit upon the six orders set forth in the list No. 9 of 

rocess. The sole issue in regard to these is, did defender steal this 
Dina away from tbe pursuers? Io my opinion the proof does 
not establish that he did. I think that pursuers are entitled to 
expenses. Defender bas all along fought against the granting of the 
interdict now granted, although how he could do во in the face of 
his circular No. 8 of process, I am at a loss to understand. This 
circular alone was sufficient justification for the action, and the 
proof shows that the defender followed it up by а personal 
canvass,” | 


Sours LONDON ELECTRIC SUPPLY Corponation v. ЇЛҮЕТТ. 


On Thursday, June 11th, Judge Emden, sitting at Lambeth County 
Court, had before him a case in which the South London Electric 
Supply Corporation, Ltd., sued Chas. J. Livett, a retired army 
captain living at 151, Loughborough Road, S. W., to recover 68. 
balance due for meter rent. 

Mr. Giveen, B.L , appeared for the plaintiff company aud Mr. 
Lynch, B.L., for defendant. 

His Honour asked why barristers and solicitors were engaged in 
& case where the sum in dispute was so small. 

Mr. GIVEN explained that the defendant had threatened 
penalties for cutting off his light. Inthe latter part of 1901 an 
installation was put in Capt. Livett's house of 14 16-c P. lampe. Six 
of these belonged to the Corporation. The agreement stated that 
28. quarter should be the rent of the meter if 20 B-c.». lamps ог 
their equivalent were used, to be increased to 3s. per quarter if 
over 20 8-c.P. lamps or their equivalent were used. It appeared 
that defendant after some time changed, without the consent or 
knowledge of the company, the installation to three 16-0 P. lampe 
and 12 8.c.P. lamps. Upon doing this he refused for six quarters 
to pay more than 2s. a quarter meter rent, and ultimately, on the 
19th ult., bis supply was cut of. 

Judge Емрен said it was very arbitrary to put a gentleman to 
the disgrace of having his supply cat off for a few shillings 
which were bond fide in dispute. Why did not the Corporation sue 
him? <A company who abused their position in this way were not 
fit to possess public powers. 

Mr. унон: My client bas occupied this house for a quarter of а 
century, and no one had ever in that time to call for his money a 
second time. 

The Assistant SECRETARY contended that defendant should have 
given the company notice before having the lamps altered from 16 
to 8-C.P. Я 

His Honour: Could the cha ige defraud you of energy ?—No 
bnt we should have been given notice. 

Mr. Пуксн: The agreement lays down that lamps of higher c.p. 
may not be put in, but nothing is said against substituting lampe of 
ower C.P, 

The Assistant BECRETARY: We were never informed of the 
alteration. 

Mr. LxsoB: One department of your company evidently does not 
know what the other is doing. Here isa letter from the Corpora 
tion dated months ago, saying, In future kindly give us notice of 
alterations so that we may set our books right.” 

Judge Empzn: Who gives orders for the light to be eut off—the 
directors or the officers ? 

The Assistant SECRETARY: The Secretary. 

i ges We got notice one day, and the next morning it was 
cut off. 

DErBNDANT said Messrs. Simmonds put in the installation for the 
Corporation, at first 15 16-с.р. lamps, but that was a mistake, and 
was altered to 14. They said their order from the company was to 
put ір 16-c Р. lamps every where. After a while, as the lights were 
bad for the sight, he sent for Mesers. Simmonds, whom he only knew 
аз coming from plaintiffs, and he believed were plaintiffs" agents. 
Tbree of the 14 16-c. p. lamps were left in the larger rooms, 12 
8-c.P. lamps were substituted for the remainder. His agreement 
with the company was for three years. He bad previous to the 
cutting off, paid up everytbing except the 6s. in dispute. 

Judge Empen: I shall hold that the installation for the meter 
rent to be paid upon was that of three 16-0.P. lamps and 12 8-с». 
lamps. I think this corporation, through their officers, knew, or 
ought to have known, that there was an alteration. I do 
not say it was, lor was not, necessary for defendant's case that 
they should know it, but I say they did know it, and therefore 
waived any right they might have had in the agreement to the 
contrary. I cannot allow this case to pass without saying that it is 
impossible for a public corporation to carry on if they abuse their 
powers in this way. Here we have а responsible gentleman, an 
officer who has been in her late Majesty's army, who has always 
paid bis way; not a word can be eaid against bim, and on a trivial 
claim for 68. he is put to the disgrace of having his light cot off. 
The corporation has & monopoly, it is entrusted with great powers, 
but if it exercises them in such & way, it is unfitted to be entrusted 
with such powers. | 

A verdict was then entered for defendant with costs on the higher 
scale. 

Mr. GivEEN asked for leave to appeal. | 

Judge Емрен said he would willingly grant the application, but 
he was unable to do so, as he had decided on the facts, 
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PARLIAMENTARY. 


Royar Commission ow Т,охром TBAFFIC. 


A FURTHER sitting of the Royal Commission on London Loco- 
motion was held at the Westminster Palace Hotel on 12th inst. 
under the chairmanship of Sir David Barbour. 

Mr. d. L. Gomme, clerk to the London County Council, was called 
and gave evidence in the first place as to tbe legislation with 
regard to the great trunk railways, the Metropolitan and the Metro- 
pones District Railways and the Underground Tube Railways. 

e gave instances showing that the systems did not begin upon a 
considered design, and did not provide for local services. He put 
in a table showing the tube railways authorised and already open 
for traffic, and the tube railways authorised but not yet completed, 
and he referred to the nature of the traffic served by each of the 
three tube railways now open. He showed in detail some of the 
results of the piecemeal legislation which had governed 
throughout the building up of the railway system in London, 
which summarised were as follows:—(1) That special, instead 
of general, conditions have been imposed upon the railway 
companies; (2) there has been no definite arrangement of 
termini with reference to passenger requirements; (3) the 
Inner Circle, which was projected with a view to linking up the 
termini and supplying needs arising from their situation, ha: never 
been carried out; (4) that generally the Inner Circle has been 
diverted from its original uses; (5) the results of the authorisation 
of tube railways during the past 13 years are unsatisfactory ; (6) 
extensive interference has been permitted with the streets by rail- 
way bridges, embankments, &c.; (7) the lines are very unequally 
distributed throughout the City, and certain districts are left largely 
unprovided for; (8) the recommendation of the Joint Committee 
of 1872 as to the owning of docks by railway companies has not been 
observed, and the railway system of London is not planned to serve 
the docks. 

By the CHaIERMAN: The only reason for tube railways being con- 
structed in preference to shallow railways was because promoters 
brought them forward. He supposed they were guided toa great 
extent by considerations as to the interference with the streets in 
the construction of shallow railways. The London County Council 
bad been able to secure special provisions in the tube railway Bills 
with regard to workmen's trains, but they could not get these in the 
Bills of the trupk railways. 

Replying to Bir Ковект Кир, Witness said he did say the tube 
railways were failures, but he did not think tbey had been satis- 
factory from the point of view of London. 
give evidence as to the relative value. of tube railways and shallow 
tramways. 

Proceeding, Witness dealt with the breaking up of streets as 
obstacles to locomotion, and said that the present evils arising from 
the continual breaking up of streets, due in a large measure to the 
practice which has been adopted by Parliament in giving to private 
companies powers with regard to the breaking up of streets, which, 
in effect, override the early general legislation on the subject, In 
London there were 9 water companies, 7 gas companies, 15 electric 
lighting companies, 10 tramway companies, the Postmaster-General, 
the National Telephone Co., the London Hydraulic Power Co., and 
several railways having power to break up streets. He had got 
figures from the metropolitan boroughs of Fulham, Hammersmith, 
Kensington, Poplar, Paddington, Woolwich and Southwark showing 
the constant breaking up of the streets by the various statutory 
companies. These figures showed that in over а period of practi- 
cally one year there were no fewer than 23,208 openings in the streets 
in the six boroughs, over a total length of streets of 440 miles. The 
Council had on many occasions tried to have some limitations placed 
on the exercise of powers for the breaking up of streets, and in 
their opinion the matter was one which required to be regulated by 
some central authority. Proposals had been made by the City 
Corporation on the matter, and in 1900 a conference of local 
authorities was held, who passed a resolution to the effect that the 
time had arrived when concerted action should be taken by the 
local authorities to remedy the annoyance and loss of time and 
money caused by the operations of gas, water, telephone and elec- 
tric lighting companies in laying down, renewing and repairing 
their mains, pipes, wires, &c. The Highways Committee reported 
to the London County Council on the matter, and recommended 
that power should be conferred on the Council to make bye- 
laws and regulations with regard to the disturbance to 
the streets. Witness subsequently had an informal inter- 
view with the Home Secretary on the matter, and a draft 
Bill was prepared under instructions from the Highways 
Committee of the Council, but in view of the appointment of the 
Royal Commission they did not proceed beyond the draft stage of 
the Bill The view held by the L.C.C. was that some general 
control over the breaking up of streets in London should be exer- 
cised by a central authority, and that the present evils might be 
minimised to some extent by giving the Council further powers 
with regard to subways. 

The CHarmmaN: Your view is:—(1) There should be one 
authority ; (2) It should be the London County Council; (3) It 
should be given further powers as regards the placing of pipes and 
wires in subways; (4) There should be certain general provisions 
regulating the opening up of streets which would prevent the 
constant breaking up ?—Yes. 

In reply to Sir Јони DioxsoN Ротмрев, WiTNESS said that at 
present there was no map of London showing the cables of the 
electric lighting companies, although each company had a map of 
its own district. 

Sir J. Dickson Porn thought such a map would be most 
useful. 


He did not propose to 


lying to Sir Francis Норуоор, WirmASS thought there 
would be no objection to an appeal lying with the Board of Trade if 
the Council were given such powers as suggested. | L 
Wrrnxss then proceeded to deal with the traffic regulations and 
bye-laws of London, and detailed the powers possessed by the late 
Metropolitan Board of Works and by the Council with regard to 
subways. Не was still under examination when the Commission 
adjourned. | Ё 


EnrrH Tramways BILL. 


-Tug Erith Tramways and Improvement Bill which the Erith 
Urban District Council are promoting in this session of Parliament, 


came before Mr. Heywood Johnston’s Select Committee of the 
House of Commons on Wednesday, Thursday and Friday last week. 
Counsel for the promoters were Mr. Wedderburn, K.O., Mr. Vesey 
Knox, K.C., and Mr. Talbot. Opposition came from the Com- 
missioners of Sewers, represented by Mr. Edward Boyle, K.C., and 
Mr. Hohler; the Guardians of Dartford Union, Mr. Reader 

K. C., and Mr. W. Shakespeare ; the South-Eastern Railway and the 
South-Eastern and Chatham Railway Co.’s Managing Committee, 
Sir Ralph Littler, K. O., and Mr. Edward Boyle, K. O.; the Woolwich 
Borough Council, Mr. Courthope Monroe; the London County 
Council, Mr. Erskine Pollack and the Hon. Е. Charteris; and s few 
residents in the locality. 

Mr. WEDDERBURN, K.C., who opened the case for the promoters, 
said that the Bill consisted of several parte, and, with the chairman's 
permission, he would take the tramway scheme first. The popula- 
tion of Erith had increased very largely, and was now 25,296. The 
greatest growth had taken place between the years 1891 and 1901. 
It was, to a large extent, a mechanical population, for the district 
contained a number of very large engineering works, including the 
Nordenfelt factory, which were situated mainly on the ríver side. 
The tramways would be a great advantage to these workpeople. At 
Abbey Wood there had lately been a considerable dias! pug for 
at that place the Royal Arsenal Co-operative Society an estate 
which was being rapidly built upon. One section of the proposed 
tramways would serve this district. Dealing with the general 
usefulness of the new lines, counsel said that outside Erith on the 
west there was the London County Council tramway ; on the south 
there were the Bexley tramways; and on the east would be the 
already sanctioned extension of the Bexley lines, so that it would 
be seen that the proposed lines would link up the many lines around 
the town. Tramway section No. 1 would connect the authorised 
Bexley tramways with tramway No. 2, the latter section passing 
through Erith on the lower level. To this part of the scheme there 
was no opposition. No. 3 section would run from Abbey Wood through 
Erith to the district where the large workshops were situated. This 
section was opposed by the South-Eastern Railway Co. It was ex- 
plained by counsel that the railway was crossed in Erith by two level 
crossings. The promoters, however, proposed not to use one of the 
crossings for their trams, but to cross the railway by a bridge, making 
a deviation from the road and doing away with the existing level 
crossing. He contended that that would be a distinct advan to 
the Railway Co., as they would not have that level crossing to look 
after. The promoters thought that as the company would derive a 
benefit from that scheme, they should be called apon to contribute 
one half of the cost of the bridge. To this the company objected, 
and said further that the proposed tramway would constitute a very 
unjust competition with theirline. If the pro bridge were 
sanctioned, however, they asked that it should be of such a span 
as would enable them to have four tracks of rails instead of the 
existing two. Sec. 3 of the proposed lines was opposed by the 
owners of two of small lines of tramway, used in connection with 
certain workshops, which lines would be crossed by the projected 
tramways. The promoters were willing to insert a clause which 
should protect those owners, if considered necessary. Coming to 
tramway No. 4, counsel said that that line would run parallel with 
tramway No. 3, but on a higher level that was further from the 
river, At certain places the height of the rails would be 200 ft, 
above ordnance datum. The line would serve the district of Upper 
Belvedere, and as it proceeded would reach the building estate of 
the Royal Arsenal Co-operative Society. Bostal Heath, one of the 
open spaces under the control of the L.O.C., would also be served. 
Opposition ‘to this section came from certain frontagers along the 
proposed route. Tramway No. 5 was to connect section 3 and 4, 
and would carry people pns down between Upper Belvedere 
and the railway station. e gradient was steep in one place, he 
believed it was 1 in 10, and the line would have to be worked with 
caution. Tramways 6 and 7 he took together, they were outside 
the Council's district, and were opposed by the London County 
Council and the Woolwich Borough Council. 

Mr. W. C. C. HAwTAYNB, the engineer, was the first witness 
called. He said that the lines would be worked by the overhead . 
trolley system. The District Council had their own power station, 
and would supply the current. Ав the traffic would doubtless be a 
point-to-point traffic, the speed would not exceed, perbaps, 6 miles 
an hour. 

On 11th inst. Mr. ALBERT Vinson, a member of the District 
Council, was called in support. He spoke of the large increase in 
the engineering works, &c., in the district, and said that the tram- 
ways would be of considerable benefit to the workpeople. 

Mr. THEODORE PETERSON, assistant manager of Callender's Cable 
and Construction Co., Ltd., said that his firm never employed less 
that 1,500 workmen and sometimes as many as 2,200. He was of 
opinion that the proposed tramways were highly necessary. It was 
a serious drawback at present that the workpeople had no tramway 
communication with the works. 

Major Pu Canpsw said that he was a consulting engineer 
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artnership with Sir Wm. Preece. He had inspected the routes | 
of the : sed tramways, and oonsidered that the scheme was a CORRESPONDENCE. 
practical one. He anticipated that there would be а considerable 


holiday traffic on some of the lines, in particular the tramway to 
Bostal Heath. With regard to the proposed diversion of the road- 
way, he considered that a most important improvement, because a 
level crossing would be most undesirable. ` 

. Mr. ARTHUR ELLISON COLLINS, engineer to the City of Norwich, 
gave evidence as to the gradients. 

Other witnesses included Mr. G. A. Hubbard, who had prepared 
the plans and estimates for the construction of the bridge and 
approaches over the South-Eastern Railway, Mr. Charles Joseph 
Seaman, director of & number of large ironworks, and Mr. Walter 
John Lomax. Both of the last-named witnesses gave evidence as 
to the suitability of the proposed bridge. 

Mr 


FRANK ALFRED Brong, chairman of the Erith District 


Council, and a number of local witnesses were then called, and gave 
evidence in support. 

On 12th inst. the first witness called was Mr. CHARLES EDWARD 
Fry, clerk to the Erith District Council. He submitted figures 
showing the population and rateable valuable of Erith. Daring 
tbe last three years the number of new houses erected was 1,095. 
Lines Nos. 1 and 3 were the most important of all the sections. 
No. 2 was merely & connection. 

Mr. Им. EGERTON, architect and surveyor, said that he had pre- 
pared valuations of the property proposed to be taken for the 
improvemente. 

Mr. PRMBEB said that an agreement had been arrived at between 
the owners of the small tramway which would be crossed by the 
proposed lines, so that their opposition was withdrawn. 

Mr. Seaman was then recalled, and gave further evidence as to 
the bridge over the railway. This concluded the tramway part of 
the Bill, and the CHAIRMAN announced that the Committee wished 
the room to be cleared. After deliberating for some time, the 
chairman announced that the Committee found that as regarded 
tramway No. 5 the preamble had not been proved. They did not 
feel jastified in sanctioning a line with such a steep gradient. With 
regard to the proposed bridge over the tailway, the Committee 
agreed that the tramway would have to pass over a bridge, but 
would not compel the railway company to contribute half or any 
considerable sum toward the cost of construction. They would take 
the opponente' case before deciding on the other sections. 

Further evidence in opposition was given on Monday on behalf 
of the L.C.C. and Woolwich Borough Council. The Committee, 
after consulting, found the preamble proved so far as related to 
tramways Nos. 1, 2, J, part of 4, and No. 7. Tramway No. 6 they 
did not pase. Clauses were then considered. 


Scottish Central Electric Power Bill.—Fourteen petitions bave 
been deposited in the Private Bill Office of the House of Lords 
praying to be heard against this Bill. They include petitions from 
the North British Railway Co., the Falkirk and District Tramways 
Co., Provost of Stirling, Linlithgow County Council, Provost of 
Borrowstounness, Alloa, Alva and Kilsyth, British Electric Plant 
Co., Clackmannan County Council, Stirling County Council, and the 
Caledonian Railway Co. 

Tynemouth and District Tramways.—Qpposition having been 
withdrawn to this Bill, it has been теа to the Committee on 
Unopposed Bills. : 

Standing Orders.—On Tuesday Standing Orders in the House of 
Lords were found to have been complied with in tbe case of the 
Blackheath and Greenwich District Electric Light Bill. Standing 
Orders in the House of Commons were also complied with in the 
case of the Exeter Corporation Bill. 

On Monday Mr. Campion, Examiner, had before him a number of 
Bills for po! of compliance with the House of Lords Standing 
Orders. e Orders were found to have been complied with in tbe 
case of the following :—Plymouth Corporation, Middlesbrough Cor- 
poration, Woolwich Borough Council, Great Northern, Piccadilly 
and Brompton Railway (Various Powers), and the Wood Gresn 
U.D.C. Bill. 

Standing Orders were found not to have been complied with in 
the case of the Stroud and District Tramways Bill, the Beckenham 
Urban District Council Bill, and the Romford and District Tramways 
Bill. The non-compliance was in respect of additional provisions 


inserted by the House of Commons Committees, and the Bills will 


have to go before the Standing Orders Committee, who will decide 


whether they sball be allowed to proceed. 

Metropolitan District Railway (Various Powers) —Petitions in 
opposition to this Bill have been presented by the London County 
Council, the Metropolitan Railway, the London and South-Western 
Railway and the Stepney Borough Council. The Examiner has 
found that Standing Orders have not been complied with in regard 
to the additional provision sought to be inserted in the Bill, and 
the matter will have to go before the Standing Orders Committee of 
the House of Lords. 

North Metropolitan Electric Power Supply Co.—This company is 
secking to get the Standing Orders of Parliament suspended to 
allow of the introduction of a Bill to enable the Willesden U.D.C. 
to sell their generating station at Willesden to the company. The 
petition ie referred to the Examiners, | 

Standing Order Proofs.—On 12th inst. Standing Orders in the 
House of Lords were found to have be complied with in the case of 
the followng amongst other Bills:—Seaforth and Sefton Junction 
Railway, Watford and Edgware Railway, L.C.C. Tramways, 
West Cumberland Electric Tramways, Electric Lighting Pro- 
visional Orders (No. 4), Newcastle-upon-Tyne Electric Supply, 
Cheshire Lines Committee, and Wellingborough and District 
Tramroads. 


Shunt Losses in Meters. 


Referring to the letters in your issue of May 22nd and 
June 5th, Mr. Aspinall Parr is quite right in taking the 
value of current consumed in the shunt at something near 
the selling price. The shunt current has to be conveyed 
along the mains at the same time as the actual lighting 
current, and is generated by the same machines. It there- 
fore adds its quota to the capital outlay and expenses of 
management and maintenance just as much as the same 
amount of current consumed in the lamps. The question as 
to who pays for this current when the meter is running, 18 a 
small matter. There is no question as to who pays for it 
when the meter is not running. 

We, in England, are not quite ignorant of the wonderful 
American meters which start with sth their full load. 
But Mr. Anderson seems to have greatly understated the 
case. They will often start with no current at all. 


r S. H. Holden, M. I. k. E. 
Erdington, June 10th, 1908. 


Free Trade or —— ? 


I am somewhat pleased to see Undeluded’s”’ letter. 
My communication was written with the intention of setting 
down the impressions I had gathered of the general opinions 
afloat on the subject of tariffs. I trust * Undeluded” and 
many others will remain unconvinced uftil much more 
thought has been given to the subject than so far has been 
the case. I must now tell * Undeluded," however, that I 
have always been, and still am a Free Trader, and further, 
while I took Germany, because Mr. Chamberlain has put 


.her prominently forward as the first target for the slings 


and arrows of our outraged feelings, my own particular form 
of resentment would be inclined to place the United States 
first as the worst offender in tariffs, and our most illiberal 


‘customer, The Western peoples of the United States owe 


much of their prosperity to our market, and we receive not 
а whit of consideration in return. 

The tariff question appears to me to have risen chiefly on 
the feeling of resentment, as I tried to show. “ Undeladed” 
somewhat misread my meaning. While asa free trader I 
strongly believe that we should take to ourselves the power 
to retaliate, I hold as yet to a belief in Free Trade. Tariffs 
are all advocated on the selfish side. The land owner and 
the farmer want to tax food. Now the manufacturer wants 
to tax manufactured articles. І, and many like me, think 
they are both wrong. As Englishmen who have spent years 
and much money in training ourselves to the full of our 
capacity, we wish imposta to be levied on foreign engineers, 
80 that they may not come over here and compete with us to 
the reduction of salaries. с 

We consider from our point of view that without а pro- 
tective tariff on our abilities we are unable to acquire expert- 
ness along lines in which we are deficient. By means of 
protection we should be able to exclude foreign experte, and 
thus be able to compel British traders to employ us. Mr. 
Byng, please take note of this. 

In this way we should benefit the British trader, who 
would, by carefully adjusted tariffs, raise round him a body 
of English experts to the exclusion of the foreigner. With 
the extra salaries, we would with pleasure pay the enhanced 
price of the British-grown loaf. We could breakfast off 
real Wiltshire in place of the detestable Chicago hog, and 
generally we should with pleasure encourage home products, 

Clearly in the interests of our manufacturers we English 
engineers ought to be the first to be protected. I have care- 
fully thought it out, and, in all unselfishness, am convinced 
that we have the first claim. ‘Until this Protection is 
afforded us how can we pay more for food and clothing than 
we now pay with difficulty ? In putting forward our claim 
for Protection against the alien invader, I feel sure that 
manufacturers who now employ the alien will be pleased to 
set him adrift. If not, where is their logic. 

I regret to see Mr. Byng takes no account of this most 
important side of the question. He talks all of manufac- 
tured goods, and wants me to pay more for his goods than I 
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at present do, which means that I cannot buy his goode. 
Mr. Byng should be consistent, and should send away his 
alien employés. To quote his own words, So free ig our 
market, that we tide the German . . . over his difficulties 
by withholding ” employment from our own” countrymen. 


; Free Trader or ——? 
Londen, June 12/4, 1903. 


Protection for Electrical Industries. 


I fully endorse Mr. Byng’s opinion, expressed so ably in 
his article of last week, though I do not agree with him in 
stating, as he does at the end, that “Free Trade has 
remained a theory only." By no means do I consider this 
the case ; but Free Trade 50 years ago was a totally different 
policy from the Free Trade of to-day. Fifty years ago we 
were *the manufacturers" of the world ; we were also 
obliged to buy our foodstuffs from foreigners, and it was 
therefore a very fine thing for England to import all raw 
material and foodstnffs free, ensuring cheap labour 
and being sure of a market for the manufactured 
article. ‘To-day it is a different tale, and it is only 
a powerful business man like Mr. Chamberlain, who 


will be able to convince the country at large that the time 


has come when it is necessary, in order to save our country 
from ruin, that we should reverse the one-sided Free Trade 
policy. We are the only Power, I believe, without a 
tariff, and to me it seems puerile that people should require 
so much convincing of the truth that this one-sided Free 
Trading cannot be right. Allthe other Powersare ina position, 
especially our greatest commercial rival, America, to manu- 
facture «everything we manufacture, and flocd our markets, 
as Mr. Byng says, with their surplus when trade is dull, 
whilst our Colonies are now in а position to supply us with 
all the foodstuffs we can require. These were the two great 
features on which Free Trade was established, and now that 
we are independent for foodstuffs, and crippled by Tariffs 
against competition, let us cry, and the sooner we cry the 
better, off with Free Trade. 
` M. H. G. 


Electricity in Mines. 


I bave read with interest the letters of Mr. Scott and Mr. 
Croft appearing in your iesues of the 29th ult. and 5th inst., 
and it appears to me that both gentlemen overlook one of 
the most important advantages in the use of three-phase 
motors in mining work. 

I have no doubt that both gentlemen are aware that an 
induction motor is el ctrically a transformer, the primary 
current being taken direct from the mains into the stator, 
and the secondary current being taken eff the rotor slip 
rings. 

Three-phase motors of 30 II. P. and larger outputs can 
now be obtained from first-class makers for 3,000 volts and 
upwards, wbile motors of 20 Н.Р. are wound for 2,000 volte, 
and of 15 н.р. for 1,000, so that transformera would only 
be required for the smaller motors, and it is possible that 
these might be supplied in groups from a moderate-siz d 
transformer placed at some convenient jositicn in the 
workings. 

The voltage in the rotor (secondary voltage) is independent 
of the stator voltage, and in most motors on the market of 
first-class manufacture does not exceed a value which even 
the most scrupulous of experts would consider within the 
limits of safety. 

The main terminals on a well-designed motor are quite 
inaccessible, and the slip rings are either placed iuside the 
bearing bracket, well protected from accidental contact, or 
are enclosed in a gastight box outside the bearings. In con- 
sequence of this characteristic, open-type three-phase motors 
сап be used in most places where, if continuous-current 
motors were used, they would have to be fully enclosed. The 
advantage of this, as regards both efficiency and prime cost, 
must be apparent to anyone with the slightest knowledge of 
electrical machinery. 

The switchgear for motors is, in my opinion, of equal, if 
not more, importance than the motor itself; and here a cer- 


tain amount of discretion in the choice of design is neces- 


вагу. At the same time, I would venture to point out that 
after a certain size of motor has been exceeded, it becomes 
much more difficult to deal with the large currents which a 
low voltage would entail than with high voltages, an opinion 
which, I have no doubt, will be endorsed by any engineer 
who has had experience with large units. The main point 
to be considered with regard to the controlling and switch 
gear, is that it should be both electrically and mechanically 
of sound design, suitable for rough usage. For high tension 
stator current there are now several designs of reliable high 
tension oil break switches, which comply in every respect 
with the requirements of mining work, while, so far as the 
rotor circuits are concerned, there is no difference, whether 
the stator is wound for high or low pressure. When dealing 
with currents for large motors, such as are frequently in- 
stald in Continental mines (I speak of motors having out- 
puts of 100—1,000 н.р.), not only is the cost of copper of 
paramount importence, but the difficulties and expense cf 
laying the cables have to be taken into serious consideration. 
This is especially the case with the cables suspended verti- 
cally in the shafts, a fact which appears to have been entirely 
overlooked by your correspondents. | 

The application of electrical power in collieries appears to 
be still quite in its infancy in this country, and I am in full 
agreement, with Mr. Scott that as few rules and regulations 
as possible should be made which might hamper its develop- 
ment, especialiy as only a few of our engineers appear to 
have any acquaintance with what has already been done in 
other countries in which a more progressive policy in this 
respect has been pursued, or with the great possibilities of 
still further development. 

І can, therefore, also heartily endorse Mr. Scott's opinion 
that only first-class plant and materials installed by com- 
petent persons should be employed, so as to avoid accidents 
and consequent injury to the electrical trade during the 
early stages of development of electrical power in mires. 

Trusting that I have not been trespassing too much on 
your valuable space. 

Sidney A. Simon, A. M. I. E. E. 


London, June 18ih, 1903. 


Electric Fire Engines, 


We note your article on the new electric fire engine in 
use at Rouen, France, and we also note that the description 
is taken from the Scientific Ámeriren. 
ordinary to notice how perei:tent the foreigner is in copying 
English inventions and putting these forward as his own. 
We have the pleasure to forward you an illustration cut from 
our 1896 catalogue and reproduced from a photograph of a 
powerful electric fire engine built by us for Messrs. Siemens 
Brothers & Co., in 1891. As you will see, this engine runs 
on four wheels, carries firemen, hose, and all equipments, and 
is made in sizes to pump from 200 up to 450 gallons per 
minute, 16 can be arranged to take current from electric 
lighting or street tramway wires, and is altogether a more 
powerful and serviceable machine than the one at Rouen. 
We also make this engine to run with a petrol or electric 
motor instead of horses. "l'rusting you will accord British 
manufacturers the same favour as shown to the foreigner by 
giving us a small epace in your columns. 


Merrywenther & Sons, Ltd. 
Greenwich Road, S. E., 


June 1501, 1903. 


Dynamo Contracts.—The Lancashire Dynamo and 
Motor Co, Ltd., of Trafford Park, has booked the followirg con- 
tracts: — One each 750 kw. and 600-K W. steam dynamo, direct 
coupled to a Browett engine, for the Guvan Corporation; two 
55-K w. generators, coupled to Crossley engines, also seven motors, 
for the London and Ncrtt-Western Railway werks at Crewe; one 
360-Kw. three-phase alternator for direct coupling, to the order оѓ 
Messrs. Alley & Maclellan, and one asynchronous motor-generator 
to transform 400 vclts three- phase to 110 volts continuous, for 
Palmers’ Shipbuilding Co., of Jarrow; and one 175 Kw. generator 
for direct coupling to a Robey low-speed compound engiue, for 
Mesers. Alfred Herbert, Ltd., of Coventry. 


Е 
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THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


Tre TEevTONS DesIiBE Low Tanirrs—in OTHER COUNTRIES. 


Тнв Association for the protection of the economic interests cf the 
German electrical engineering industry, the formation of which was 
announced in these columns some time ago, has now begun to bestir 
itself in connection with the renewal of commercial treaties. In 
the course of a petition which has been addressed to the Govern- 
ment, it is submitted that the Teutonic electrical industry does not 
require any special protection against foreign competition in 
Germany, but the greatest value is attached to the retention of 
external markets opento trade and to their not being closed by 
high import duties. Yet the new German tariff will render it all 
the more impossible for mechanical and electrical engineers of 
other nations to do business with Germany. 

The Union Electricity Co., of Berlin, which operates under the 
Thomson-Houston patents in Germany, has succeeded in greatly 
strengtheniag its relations with the United States General Electric 
Co., which absorbed the American Thomson-Houston Co. What 
the new arrangement will lead to is not known at the present time, 
but the strong position now occupied by the Union Co. owing to 
the community of interests established with the Allgemeine Co. 
should enable it to utilise to greater advantage its improved rela- 
tions with the General Electric Co., of the United States. In the 
meantime, the rumour may be mentioned of proposed negotiations 
between the A.E.G. and the Lahmeyer Co. for the institution of a 
closer connection between the two undertakings. 


GERMAN ENTERPRISES. 


The Accumulator Works Co., of Berlin, which also has works at 
Hagen, Hirschwang and Buda-Pesth, continues to maintain its 
record in the way of dividends, a rate of 10 per cent. having been 
paid since 1896, and being proposed also for 1902 on the share 
capital of £312,500, which has remained stationary since 1898. In 
the course of the directors’ report it is pointed out that the company 
withdrew from the syndicate of accumulator makers in April of last 
year, and several other firms followed its example, with the result 
that an arrangement now only exists between a few firms. This 
unsuccessful attempt to found a uniform basis of sale has plainly 
shown that, having regard to the inequality of chances of sale for 
individual works in consequence of the extended guarantees 
required by purchasers, the interests of all makers in such a syndicate 
cannot receive a corresponding consideration, and for that reason a 
combination of makers is regarded as premature, at all events, at 
the present time. The secession of the company from the syndicate 
was followed by a reduction in prices to a degree which, whilst 
perhaps not affording an existence to works having a small turn- 
over, will ensure satisfactory results to the company in the future. 
The report mentions the acquisition of a batch of shares in the Tudor 
Accumulator Co., of London. 

The report of Ludwig Loewe & Co., of Berlin, shows a slight 
diminution in the financial resulta for the past year, although the 
return to the shareholders may still be regarded as satisfactory. 
Tbe company has a share capital of £375,000, and a bond issue of 
£425,000, the latter being gradually redeemed year by year. In 
each of the years 1897, 1898, 1899 and 1900 the company was able 
to distribute the handsome dividend of 24 per cent, but in 1901 a 
severe check was experienced, and the distribution declined to 12 
per cent., and for the past year there is a furtber fall to 10 per cent. 
The net profits amount to £43,217, as against £51,114 in 1901, and 
£99,000 in 1900. The report of the directors points out that the 
course of business during the year did not exhibit any improve- 
ment over the preceding 12 months, and although the sales increased 
they were counteracted by a further decline in prices. A number 
of new works in the applied branches were compelled to go into 
liquidation owing to the unfavourable conditions prevailiug, and in 
that manner many nearly new machines were thrown on the market 
for sale at any price obtainable, thus diminishing the demand for 
entirely new machinery. These liquidations now appear to have 
come to an end, but the company's customers are still very reserved, 
and it can be understood that so long as they themselves work at 
low profite, they have little inclination or funds for purchasing new 
equipment. The competition on the part of the United States bas 
been less perceptible, partly because macbine-tool makers in 
America are well employed at home, and partly bccause the prices 
in Germany have reached such a low level that the Amcricana have 
little inducement to place their machines on the Teutonic market. 
The report suggests that the company's business will only improve 
when a general revival in trade takes place. 

The Bouth German Cable Works Co., of Mannheim, has carried 
through the authorised scheme for reducing the share capital from 
£150,000 to £120,000, which was decided upon for the purpose of 
extinguishing the deficit that arose in 1901, and the year 1902 has 
been mainly devoted to the reorganisation of the undertaking. 
During the year a large clearance of stocks took place, but the 
transactions were mostly conducted at a loss in consequence of the 
general disposal of stocks by competitors owing to the new regula- 
tions adopted by the Association of German Electrical Engineers in 


regard to the manufacture of insulated wires and cables for installa- 


tions. The final result is a small profit, which is partly placed to 
reserve and partly carried forward. 

The report of the Land and Marine Cable Co., of Cologne 
Nippes, which has a paid-up capital of £262,500, refers to the 
further extension in 1902 of the reaction in enterprise and to the 


lack of orders for heavy cables due to the stagnation combined with 
the presence of increased competition. On the other hand, business 
waa more favourable in the case of light cables, although these are 
of less importance to the company. In 1900 the company was able 
to pay a dividend at the rate of 10 per cent., but the net profits of 
£3,790 earned in 1901 did not allow of any distribution, and the 


profits of £1,000 for 1902 are equally insufficient to permit of the 


payment ofa dividend. The working results of other companies 
are as follow: 


1901. 1901. 
Bergmaun Electricity Co. 17 per cent. 17 per cent. 
Hart mann & Braun ... RE ME 8 ,. 
Mix & Genest ... se Е T 9 , 
Schorch & Co. ... T 4 5 5... y 
Heddernheim Copper Co. 14 „ Nil 
Voigt & Haeffner -— e Nd Н ае 
Воеве Accumalator Co. .. Ail 4 , 
Daisburg Cable Co " ds Nil 
Voltobm Electricity Co. = н :3 
Poschmann & Co. mus zu n К 
Weimar Accumulator Co. ... 5, " 


FRENCH AND Swiss COMPANIES. 


The French Thomson-Houston Co. has created considerable sur- 
prise among the shareholders by the heavy decline in the net profite 
which took place during 1902, and which is attributed to the indus- 
trial crisis, the inclusion in the previous year's accounts of contracts 
concluded in earlier periods and completed in 1901, and to the 
interruption in working caused by the fire at the workshops. The 
ordinary capital of the company &mounts to £1,600,000, and the 
net profits for 1902 reach £82,570, as compared with £256,000 in 
the previous year. As the net profits are almost entirely absorbed 
by the payment of a dividend of 25 fr. per share, as in 1901, it is 
impossible to devote any portion of them, on the present occasion, 
to the writing down of the securities in the company's portfolio. 
The directors have, therefore, drawn upon the special reserve fund 
to the extent of £240,000 for depreciation of securities, thus making 
в total of over £520,000 written off this particular account in the 
past two years, although the shares are still estimated to represent 
£2,560,000. The outlook for the company in the future is not very 
promising. It has principally devoted itself, in the past, to the 
construction and equipment of tramways, and out of 1,052 miles of 
track existing in France, it is calculated that the company has either 
built 620 miles, or supplied the rolling stock for that mileage. А 
standstill has, however, practically arrived in this particular brancb, 
owing to the impossibility of financing new enterprises on account 
of the unsatisfactory results attending the issue of shares down to 
the present time. The company has consequently turned to other 
branches, as, for instance, electric railway working, and the utilisa- 
tion of water-power, and large orders are said fo have been given 
for the Orleans and Lyons railways, whilst the Midi company has a 
scheme at present under consideration. 

The directors of the Neuhausen Aluminium Co.,in their report 
for 1902, have followed the practice pursued in previous years, and 
given as little information as possible concerning the operations of 
the undertaking. Beyond stating that sufficient orders were 
obtained to keep the works fully employed, notwithstanding the 
unfavourable position of trade, the report refrains from mentioning 
the amount of tbe production and the prices realised. The company, 
which has a paid-up capital of £220,000 and a bond issue of £240,000, 
paid a dividend of 12 per cent. both in 1897 and 1898, 134 per 
cent. in 1899, 124 per cent. in 1900, and 13 per cent. in 1901; 
whilst an advance to 15 per cent. is possible for 1902, owing to an 
increase in the profits from £84,650 in 1901 to £93,455 last year. 
The improvement in the resulte is attributed to the further progress 
made in the consolidation of the works and the manifold nature 
of the business, although a not inconsiderable portion of the profit 
is believed to arise from subsidiary industries and royalties. In 
addition to the works at Neuhausen and Rheinfelden in Switzer- 
land, and the Lend works in Austria, the company now owns a 
power installation at Rauris which bas recently been set in 
operation, and which supplies 6,000 н.р. to the Lend works, the 
latter now having 15,000 н.р. at disposal. 

The Swiss Co. for Electrical Industry, of Basle, which is closely 
associated with the Siemens & Halske Co, has called up further 
capital during 1902 to the extent of £240,000, thus increasing the 
paid-up capital to £400,000, out of a total of £800,000 nominal, 
apart from a large issue of obligations. As a purely investment 
concern, the company has refrained from embarking on any new 
transactions during the past year in consequence of the general 
position of electrical enterprises. The accounts show gross profits 
amounting to £70,968, as compared with £55,228 in 1901, but after 
meeting expenses and devoting £48,000 to the payment of interest 
on the bonds, it has been found necessary to write off over £18,900 
for depreciation of securities, leaving a net profit of only £400. 
The payment of a dividend is consequently out of the question, as 
was the case for 1901. 

The Motor Co. for Applied Electricity, of Baden, Switzerland, 
which was unable to declare any dividend for 1901, bas been 
equally unsuccessful during 1902. It has a paid-up capital of 
£300,000, which is partly in the possession of Brown, Boveri & Co., 
and the General German Credit Anstalt also holds a large number 
of shares. The net profits for 1902 slightly exceed £8,000, which 
is mainly devoted to the reserve fund, and carried forward to the 
next account. 

The Electro-Chemical Works Co., of Bitterfeld and Rheinfelden, 
has declared a dividend of 9 per cent. for 1902, as compared with 
10 per cent. in 1901; and the Rheinfelden Power Transmission Co., 
54 per cent. as in 1901. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEBE ENDING JUNE 177TH, 1902. WERKE ENDING JUNE 16TH, 1903. 


Auckland .. Value en | Adelaide  .. .. Value £199 
angko : ss | Amsterdam.. - S - 6 
Boca .. 487 Auckland .. E "T Se 53 
Bombay 780 | Bahia. Teleg. able. .. 9,698 
Caloutta > n 1,674 Bombay  .. M А .. 101 
Саре Town.. i T .. 1,329 | Buenos Ayres ss vd ,. 172 
pense 1 - ii .. 1,225 Оасоња  .. ә РР s 11 
Christchurc či T. ©» 84 Cape Town .. ee 85 S 41 
Colombo 23 185 ee V1 | Channel Islands .. s .. 875 
i Teleg. mat. a 78 Durban ss oe Ws . 106 
Соревпавап. Teleg. wire sie 93 | па Fondon V pi ss 105 
rone - se oe . BR cemantie .. P 2s 22 
Durban - P we . 40 | Halifax. Teleg. cable. .. . . 5. 070 
East London a à .. 178 Hamburg T - P 40 
Gibraltar. Teleg. mat... gx 16 „ Teleg. mat. .. 190 
Gothenburg. Tele ph. cable 81 Hong Kong.. - T . . 214 
пагах v3 s m ee 921 пе са аа “+ vi 2% 48 
amburg .. Se бе . 110 Madras 5% es “з . 178 
Wisi Teleg. mat. .. T 155 | north Sea. Teleg. cable... si . 
ong Kong .. - vis ae ) tago.. we 50 5 ss ES 
p Telog. mat... x 48 | Paris. Elec. machinery - 
14 é = ah Ss A a | рт мино, Teleg. cable .. 92 
mo. able 22 ee 8 erth.. га as ee 
Melbourne .. "T . . 1,505 | Port Elizabeth  .. d . 338 
North Atlantic. Teleg. cable. 3 | пов hampton T is Ex 18 
Perth . АТ P 2s - hanghni .. 25 vs eer Т 
Piraeus ЯР ss ial os 53 Singapore as es vs 64 
Port Elizabeth  .. is .. 1,700 | Ste'tin - bed we Vx 56 
Rotterdam .. ie бА vs (0 : Sydney T vi . "T 53 
is Teleg. mat. .. HO Victoria, B.C. T ра .. ROO 
St. Petersburg. Teleg. mat. [00 Yokohama .. - 92 .. 800 
Shanghai .. ... Т eo 310 
te Teleg. cable. . . 9,950 
Stockholm, Teleph. cable .. 28 | 
Bydney s ee . 611 
Total  .. 22,69 | | Total £30,868 


—  ! 


Foreign Goods Transhipped. 


Boulogne. Elec. cable Value £270 
Hong Kong. Teleg. apparatus 150 
Paris. Elec. lighting goods .. 237 


Total .. 


— 


. £617 


A Large Commutator.—The following illustration 
shows the assembly of a commutator which is to form part of an 
1,800-xw. direct current generator under construction in the shops 
of the British Westinghouse Co., Manchester. The generator is 
being supplied to the order of the City of London Electric Lighting 
Co., and will be run ia conjunction with units of similar size 
already supplied by the company, and working at the Bankside 
station. The external diameter of the commatator is 10 ft., and 
there are 900 segments of hard drawn copper around the circum- 
ference. ‘The generator is designed for a normal output of 


* 


1,800 xw., at 450— 500 volte, and will be capable of supporting a 
continuous overload of 20 per cent. of its total output. This com- 
mutator serves to illustrate the class and size of work being turned 
out from the Westinghouse Works, now tbat the organisation bas 
become settled into regular operation. The development of this 


large undertaking will be watched with considerable ‘interest 
during the next few years, especially as some of the largest schemes 
for power distribution and railway operation are passing through the 
company's hands. 


Peter Pilkiugton's New Works.—The well-known firm 
of Peter Pilkington, Ltd., of Accrington, has erected new works at 
Bamber Bridge, aud has removed thereto so as to be more centrally 
situated. The new works which stand upon а 12-acre site adjacent 
to the L. and Y. Railway, were formally opened on Saturday after- 
noon, June 6th, Mr. W. R. Pilkington, the chairman and managing 
director of the company, presiding at the ceremony, the other 
directors and heads of departments as well as a large company of 
friends being also present. The actual ceremony was performed by 
Master Peter Pilkington, who received a handsome gold key from 
the hands of Mr. G. J. Gibbs, A.M.I.E.E., the works manager, on 
behalf of the staff. The first sod was cut on July 8th, 1902, so 
that the new works have been speedily erected and equipped. The 
whole of the guests were entertained to luncheon, and felicitous 
speeches were delivered. An illuminated address, referring in most 
happily chosen terms to the sterling qualities of Mr. Pilkington, and 
expressing devout wishes for his future prosperity, was presented 
to that gentleman by tbe heads of departments. Two gas engines 
with the fitting names of Enterprise and “ Prosperity," were 
sabsequently started. In regard to the works themselves, the 
buildings at ‘present erected cover 14 acres, but the complete 
scheme provides for eventually covering the whole of the 12 acres. 
The fitting shop is 210 ft. long, 80 ft. wide, and 30 ft. high. The 
moulding shop is 210 ft. long, 80 ft. wide, and 25 ft. high. Along- 
side the fitting shop is an engine hcuse 30 ft. by 25 ft., and the 
smithy and gas-producing house are also 30 ft. by 25 ft. Over the 
workmen's conveniences, which are on Stephenson's (Huncoat) 
system, aretwo large tauks containing a reserve supply of water. In 
the moulding shop are two large stoves, motor and blower-house, 
two cupolas, sand and coke stores, with a building for coal and other 
stores. There isa yard down the centre of the works, 60 ft. wide, 
and a covered loading-way, 80 ft. by 40 ft., into which a railway 
siding will run. The fitting shop is constructed entirely of steel, 
with brick curtains at ends and sides, the central portion being 40 ft. 
from stanchion to stanchion, and having a 10-ton electric crane ran- 
ning the full length of the shop, the side aisles, 20 ft. wide, having 
several auxiliary cranes. The building is lighted with a North top 
light, and the floor is covered with maple boards in concrete. The 
moulding shop is built with large brick piers, has a roof of pitch- 
pine with Queen post principals, and is arched so as to allow of 
lateral extension. A 10-ton electric crane also runs the fall 
length of this building. The ой зе block covers an area of 82 ft. by 
42 ft. Ол the grouud floor there is a large entrance hall, with 
vestibules, with black and white mosaic floor, aud polisbed walnut 
and pitcbpine staircase, with elaborate dome light, also panelled 
and decorated board-room, 22 ft. by 15 ft., general office, secretary’s 
office, managing director's office, engineer's office, drawing offices, 
waiting rooms, lavatories, &c. On the drat floor are to be found a 
large dining room, model rooms, &c. The works are entered by a 
large covered way, 20 ft. wide, with weigh office and time office, the 
workmen’s entrance beiag alongside. The works are heated by 13 
rows ОЁ steam piper, and in their construction over 200 tons of steel 
have been used, which has been supplied by Messrs. Dorman Long 
and Co., Ltd., of Middlesbrough. The electric travelling cranes 
bave been supplied by Messrs. Воо в, Ltd., of Rodley ; the electric 
ligbt aud telephones have been installed by Messrs. Simpson Bros., 
of Hapton ; the two gas engines, of 50 and 100 н.р. respectively 
are by Messrs. Andrews & Co., Ltd., of Stockport, the gas for tue 
same being generated by a plant by Messrs. Daniele, Ltd , of Stroud ; 
Messrs. McUlure & Whitfield, of Stockport, have supplied the motors 
aud dynamos; aud Messrs. DewLurset, of Church, have supplied the 
boiler aud cupolas. 


Advice Gratis.— The following extracts from a letter 
which recently appeared іа the Walsall Advertiser may be of 
interest to our readers : —'' The rebate system, though it might have 
been advantageous to a weakly and uncertain undertaking, is now 
unnecessary aud annoying to users of current. Though strictly 
accurate instruments are used, they do not indicate a consumer's 
' average maximum load,' but only the maximum aince last adjusted, 
and are, therefore, a source of error to the uninformed. The result 
of the system in actual practice is that a shopkecper who is fully 
entitled to half his current at the 2d. rete will forfeit that advan- 
tage by lightiog an arc or a few more lamps when he wishes extra 
illumination on market day. Without going into any calculations, 
it may be briefly stated that a person who lights an arc for one hour 
on а *aturday night is paying 53. а unit for his light. . . . It may 
be taken as aa axiom that all consumers should have half their cur- 
rent at 2d, or an average of 4d. a unit, in Walsall. If this is not 
the case, advice should be taken from the wiring contractor as to 
the cause, aud the matter remedied. The iutermittent lightiug of 
arcs is the usaal cause of dear current, and when arcs are wanted 
for occasional lighting they should be on a separate meter. 
Those who are still using gas will be surprised to learn that there 
are shops well lighted in Walsall for 3d. an hour. As a guide to 
intending consumers, it may be stated that a good fully approved 
and tested installation can be obtained at 7s. 6d. per light, while 
any charge beyond 10s. a lamp is absurd in any case. From the 


_ above facte, easily verified by any intelligent wireman, much of the 


mystery and indefinite information will be cleared from what has 
now become an indispensable and beneficial adjunct to municipal 
existence. — ELECTROTECHNOLOGIST.” 

We understand that one firm in Walsall offers to do wiring at 5s. 
per light! ''Electrotechnologist's " views on the maximum demand 
system are refreshing, and that idea of putting arcs on a separate 
meter is delightful—to say nothing of the intelligent wireman "| 
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Electric Pumping at Blyth Docks.—The Blyth 
Bhipbuilding and Dry Docks Co. have for some time had under 
consideration the pumping of their docks by means of electric 
motors instead of by steam engines, and consulted Messrs. Ernest 
Scott & Mountain, Ltd., upon the subject, with the result that this 
firm undertook to supply special motors 
each of 105 effective н.р. to run at a speed 
of 250 revs. per min. designed to fit into the 
same space originally occupied by the steam 
engines. The illustration shown represents 
the two special motors, the overall dimen- 
sions of these being 6 ft. long x 6 ft. 6 in. 
wide x 5 ft. 3 in. high, each motor being 
of 105-x.H.P, direct-current and shunt 
wound. These motors are constructed to 
run at the same speed as the engines, viz, 

250 revs. per min., and are worked by power 

supplied by the Blyth Electric Power Co. 

at a pressure of 400 volts. Owing to 

the small spsce at their disposal, the 

contractors were compelled to make the 

motors of very special design, as it was con- - 
sidered necessary that each motor should - 
be provided with two bearings so that they 

were entirely self-contained. The motors 

are of the 12-pole type with armatures 39 in. 

diameter x 6 in. wide; they have 12 sets of 

brushes, and the brash gear is attached t» 

the magaet frames, and operated by screw 

and hand wheel. Each motor is fitted with 

half coupling to suit half coupling of theexist- 

ing pumps. The motors were delivered to 

the Blyth Shipbuilding and Dry Docks Co., 

the engines taken out, and the new motors 

put into position and set to work with a 

stoppage of only 18 hours. In addition to 

the two main motors mentioned above, 

which drive the large centrifugal pumps, 

there are two small motors, one of 40 E. P., 

and another of 16 H.P., which also take the place of steam engines 
and drive the drainage pumps, so that the whole installation 
consists of two motors each of 105 H. p., one of 40 H.P., and one 
of 16 н.р. In the motor room a switchboard is fitted with 
amperemeters, voltmeters, automatic overload and no-voltage 
circuit breakers to each motor, and also the necessary double-pole 
main switches as wellas shunt regulators, which are supplied so 
tbat the speed of the motors can be varied as required. Tho two 
main motors when started were run at 150 в н.р. for several days, 
and worked entirely satisfactorily, and the pumping arrangements 
ав now completed are not only capable of pumping out the dock in 
less time than before, but this method of driving is a great advan- 
tage as the current can be switched on and off just when required, 
and as the supply company are supplying the energy at the price of 
148. per Kw., the actual cost of pumping is very much less than by 
the old system of steam pumps. 


The Fire Exhibition.—The Simplex Steel Conduit, Co.'s 
stand (No. 82) occupies a corner position in the Queen's Hall, at 
Karl's Court, and 18 an exhibit of their fireproof system of conduite 
and fittings for safety electric wiring. It consists of two show cases 
arranged on stands, made up of the conduits and fittings of the 
company's manufacture. The two show cases are placed at the back 
aud side во that the frontage of the stand is left free for a frame- 
work of tubes on which lamps are connected up by means of ceiling 
rose boxes, pendant boxes, lampholder fittings, &c. On the hori- 
zontal tubes are shown a number of porcelain connection fittings 
having the inspection covers removed so that the wires may be seen 
connected to the terminals on the porcelain interiors. This arrange- 
ment illustrates how with a complete system of this kind the whole 
of an installation may be readily tested and inspected throughout 
by the removal of an inspection cover. The tubes and fittings are 
shown enamelled and galvanised for screwed or socketed junctions, 
and are of a first-class finish, all the fittings being subjected to a 
eand blasting process before leaving the works, and the tubes have 
a smooth bore throughout, so that no abrasion of the wires can take 
place when erecting. In the show cases and on the panels at the 
back are shown the more important of the fittings, as bends, tees, 
junction, draw-in and branching boxes, also saddles, crampets and 
clipe for erecting, together with plugs for fitting to the walls of a 
building. The whole ia well lit at night by some 30 lamps, which 
are controlled by one of the company's double-pole fuse and single- 
pole switchboards mounted in position. 


Electrically-Driven Compressors.— Messrs. Reavell 
and Co., of Ipswich, report numbers of orders for their new motor- 
driven variable-speed compressors, amongst others being large 
machines for Messrs. Ruston, Proctor & Co., Lincoln, the English 
Admiralty, Sheerness Dockyard, Natal Government Railways, and 
the Thames Ironworks, Ltd. A large example of this machine will 
со косар at the Colliery Exhibition in London, from June 30th to 

uly 7th. 


Rankine Feed-Water Filters.—The Rankine Patent 


Fecd-Water Filter Co., Ltd., of Liverpool, inform us they have sup- 
plied their filters to the following lighting and power stations :— 
Midland Electric Power Co. ; South Lancashire Electric Power Co. ; 
South Wales Electric Power Co.; Reading E. L. station; Tyneside 
power station; Shoreditch E. L. stat ion; St. Pancras E. L. station, 
and further orders for extension ; Brussels tramway station; Antwerp 
power and lighting station; Hamburg tramways. 


Electric Locomotives for De Beer's Mines,—Mnle 
haulage is to be replaced by electric traction on the De Beer's 
Mines, an order having just been placed with the British Westing- 
house Electric and Manufacturing Co., Ltd., for the supply of 12 
mining locomotives of the Westinghouse 4 2/10 C type, with the 
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requisite spare parts, &c. These locomotives have four wheels, 
each pair driven by a Westinghouse motor of 10 н.р. capacity ata 
conservative rating. They can thus develop a full load draw-bar 
pull of about 900 lbs., running at six to 10 miles per hour on the 
level. The most interesting feature of these tractors is that, the 
gauge being very narrow—18 in.—the motors have to be mounted 
clear of the wheels. The motor pinion meshes in the ordinary way 
with an additional intermediate gear wheel. The journals of the 
shaft carrying this gear wheel run in boxes working in pedestals 
over the main journal boxes of the locomotives and rigidly con- 
nected to them. Thus the locomotive frame, which is supported on 
springs in the usual manner, is free to rise and fall on the axles 
withont disengaging the gears. The motors are hung on the sb: fts 
of the intermediate gear as if these were the ordinary wheel axles, 
and the usual “ nose " suspension is employed. 


Trade Announcements.—Owing to the death of the 
senior partner, Mr. W. J. Lister, of The Rivers, Dursley, Gloucester- 
shire, the following changes have taken place in the Lister 
Electric Manufacturing Co. Mr. G. Del Rivo, who entered 
the business last year, has retired, and Messrs. R. A. Lister 
and Co, Ltd, the well-known manufacturers of centrifugal 
cream separators and dairy machinery, have purchased the business, 
in which Mr. Fraser Lister, A. M. I. E. E., will continue to be actively 
engaged. Under the new auspices the firm will be increasingly to 
the fore in the motor industry in the near future. The firm, we are 
informed, are fall of orders, having contracts for motors and 
dynamos in hand for some of the leading railway companies, cor- 
porations and public institutions, whilst an order for 23 sets of 
motor-generatora has just been satisfactorily executed for the 
British Government within the guaranteed time of four weeks. 
The Lister Electric Manufacturing Co. will be represented in London, 
as heretofore, by Messrs. Pinching & Walton, 52, Cannon Street, E. C., 
whilst the branch offices and agencies in Glasgow, Newcastle, Liver- 
pool and Belfast will also be continued. Important extensions at 
the works are in progress to enable the firm to cope with the 
increasing business. 

Messrs. Hodgson Wright & Wood, of Halifax, have appointed 
Mr. Harold Elliot, of 30, Bootle Street, Manchester, as their sole 
agent for Lancashire and Cheshire, for dynamos, motors, motor 
starting switches, &c. 

Mr. J. W. Richardson, for 16 years foreman of Messrs. Dorman 
and Smith’s small switch and accessories department, at Salford, 
has joined the firm of Richardson & Co., electrical and telegraph 
engineers, Nelson Street, Stretford Road, Manchester. 

W. T. Henley’s Telegraph Works Co., Ltd., have acquired the 
Crete Hill Estate of 12 acres at Rosherville. Buildings will be 
erected there, in the first place, for the underground cable depart- 
ment, and afterwards probably for the telephone cable department. 


German Electrical Machinery Imports and Exports, 
—We have long looked upon Germany as an electrical machinery 
exporting country rather than an importing one. It comes, there- 
fore, somewhat as a surprise that, so far this year, at least, the 
imports are increasing, while the exports show a decrease. Thus, 
the imports during the three months ending with March last 
amounted to 452 tons, as compared with only 156 tons in the 
corresponding period of last year. On the other hand, the exports 
of electrical machinery from Germany declined from 3,026 tons in 
the first three monthe of 1902 to 2,648 tons in the three mouths 
ending with March last. 
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Catalogues and Lists.—A circular relating to some of 
their new electrical specialities has been issued by the CRYPTO 
Works Co., Lro., of Clerkenwell Road, Е.С. These include their 
alternating to continuous-current transformer, to enable motor-car 
batteries to be charged from alternating current mains. The motor 
is said to be self-starting under load, and to require no starting 
resistance when coupled to the “Crypto” standard “Е” dynamo. 
Other devices shown are their continuous-current transformer for 
reducing the voltage on mains, anda new pocket voltmeter for 
testing the charge of motor-cars and motor-bicycle accumulators. It 
has been spe^ially wound with a low-resistance shunt coil to take 
about half an ampere at fonr volts. 


The NaTIONAL TurLEPHONE Co., LTD, has brought out a “sale” 
catalogue of telephones and telephonic apparatus. It opens with 
an imposing list of the company’s offices all over the United King- 
dom, and in the preface we note, among other remarks, an intims- 
tion that the compauy supplies all classes of electrical apparatus, 
special mention being made of instruments which have been used 
in the company's service, but have been since thoroughly repaired. 
The illastrator’s art has been madc excellent use of, both in regard 
to blockmaking and the general “set ont” of the pages. In the 
course of ‘about 160 pages, we find pictures of many types of trans- 
mitters (including breast-plate instruments), head-gear receivers, 
combination transmitters aud receivers; long-distance magneto wall 
sets; magneto table sets; extension instrumente, battery wall aud 
table sets; mining telephone instrumenta; inter-communication 
wall sets; metaphones for existiug electric bell wires; switchboards, 
fire aud police alarms, switchboards, indicator boards, bell pushes, 
cement conduits and blocks, insulators, tools, and numercus sun- 
dries. Prices are stated where possible. 


Some new lists have been issued by Mussas. Warp & GOLDSTONE, 
of Strangeways, Manchester. One gives illustrated particulars and 
prices of their Coolie” fans, also bracket and wall ring fans; the 
other gives prices and illustrations of their Unity conduit tube and 
fittings. 

Mr. A. P. Lunpuera, of Liverpool Road, N., has sent us а cata- 
logue of the drawing instruments made by Mesars. Haff Bros., of 
Bavaria, for whom he is sole agent in this country. 


From Messrs. J. P. Hatt & Co, of Oldham, we have received a 
book of illustrations showing the various types of dynamos, 
motors, steam engines, and other machinery manufactured by them. 
A number of the views illustrate the application of their motors to 
driving mining and shipyard machinery, machine tools, pumps, 
coal conveyors, cranes, winches, &c. 

We have received from Messrs. FaLk, BTADELMANN & Со. а 
new list of electric light statuettes, wall decorations, hanging 
lamps, portable standards, candelabra, plaques, and table decorations 
of very varied styles. 

Messns. W. T. GAgRNzTT & Co., of Barkerend Mills, Bradford, 
have issued a price list of their “ Scroll Diamond electric light 
wires and cables, flexible cords, bell wires, dynamo wires, &o. The 
details are in tabulated form, and prices per mile are given. 


From Mr. ARTHUR Kort, of 27, Clement’s Lane, E. C., we 
have received а copy of his G.“ list of portable tramways, tipping 
wagons, concrete mixers, &oc. 

The Execraicat Co., LTD., has brought out a new pamphlet 
relating to its Luna” arc lamps for continuous and alternating 
current circuits; inverted, enclosed and other types are shown, 
also resistances, transformers, choking coils, &c. Nat votes for 
installing the lamps are detailed. 


We have before us sketches and circulars of a patent insulator for 
overhead trolley wires which is the invention of Mr. J. B. Smith, 
of Fleetwood, and is known as the Fylde insulator. It is said to 
have stood most severe tests, and to have been in use for over four 
years under very trying conditions. We understand that at St. 
Helens, where the atmosphere is not free from chemical ingredients, 
this insulator has been used and stocked by the Corporation for a 
couple of years past. It is also stated to have stood a test at the 
hands of the Manchester Corporation of 15,000 volts after 48 hours’ 
immersion in water, without exhibiting any signs of breakdown. 
At Blackpool, along the promenade, they are also doing suc- 
cessfully, although subjected to salt water spray. Copies of the 
circulars showing the device can be obtained on application to Mr. 
Smith. 


A circular “concerning machine finishing” has been issued by 
Messrs. GnirrirHs, Bros. & Co., of Bermondsey. Specimens of 
their enamels and varnishes for finishing electrical and other 
machinery are shown. К 

Messrs. W. T. Grover & Co., Lrp., of Trafford Park, bave, with 
their usual enterprise, brought out an interesting map of the United 
Kingdom, indicating only those cities and towns where they have 
supplied their cables. There are about 100 places so marked in the 
map, tbis work being described as part of the Gloverification of 
the United Kingdom." 

The TvyrEwRITING TELEGRAPH CORPORATION, LTD, of 92, Queen 
Victoria Street, E.C., has issued a new pamphlet relating to the 
Stelſes typewriting instruments. It gives a list of the uses and 
principal users of the apparatus. A very full set of photographic 
illustrations shows its applications, and diagrams of the parte are 
given. 


Ignition Accumulators for America.—There ought to 
be an opportunity for British makers of ignition accumulators for 
petrol motor-cars to develop a trade in the United States. Mr. 
Alexander Winton, one of America's representatives in connection 
with the forthcoming Gordon-Bennett race in Ireland, is using dry 
battcr.es on his racer, but would have preferred accumulators. “It 
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seems strange,” he says, “that American storage battery makers fail, 
80 far, at least, to produce reliable and efficient constructions which 
will equal the performance of European batteries, but such seems, 
unfortunately, to be the present condition of affairs.” 


Books Received.— Technical Arithmetic and Geo- 
metry,” by C. T. Mills. London: Methuen & Co., 36, Essex Street, 
W.C. Price 3s. 6d. 

“Subject List of Works on Architecture and Building Con- 
straction in the Library of the Patent Office.” Published at the 
Patent Office, Southampton Buildings, W.C. 64. 

" Elementare Vorlesungen uber Telegraphie und Telephonie," 
by Dr. Richard MHeilbran. Berlin, W.: Verlag von Georg 
Siemens, 1902. 


Dissolutions and Liquidations,—Mr. W. B. Peat, the 
liquidator in re E uton, Anderson & Goolden, Ltd., has issued a 
circular stating that he has received a farther dividend of 4d. in 
the £ from the trustee of the estate of E. T. Hooley. The remain- 
ing азве*в can only bs immediately realised at a great sacrifice, and 
it is impossible to estimate their value. They may provide a further 
small dividend eventually. With regard to the 45,000 ordinary 
sbares of EI each in Easton & Co, Ltd., which were allotted to 
Mr. Peat аз liquidator of Easton, Anderson & Goolden, Ltd., his 
endeavours to find a purchaser for these shares have not yet been 
successful, and he is applying to the Court for directions. A second 
cash dividend to the creditors, at the rate of 1s. in the £, has been 
now declared, and is payable at the offices of Messrs. Peat & Co., 3, 
Lothbury, B.C. Ав soon as the further dividend promised by the 
trustee of Е. T. Hooley's estate is received, a final distribation to 
the creditors will be made. 

Mr. John Henry Ashworth has retired from the firm of Messrs. 
Wray & Ashworth, electrical engineers, of 21, Simes Street, Brad- 
ford, and the business will be continued alone by his partner, Mr. 
Cecil Wray. 

A meeting of the Electrical Vehicle Syndicate is to be held at 
6, Old Jewry, E. C., on July 17th, to hear an acount of the winding 
up from the liquidator, Mr. A. Holmes. 

Mesers. G. & J. Hadfield, electrical engineera and contractors, of 
Ashton-under-Lyne, have dissolved partnership. 

Messrs. C. M. Wilson and W. Jefferson (Wilson & Jefferson, 
electrical engineers, of Darlington) have dissolved partnership. 
Mr. W. Jefferson will attend to debts, &c., and continue the business 
as Wm. Jefferson & Co. 


Regina Arc Lamp.— In our recent note relating to 
this lamp, we omitted to mention that the address of the makers is 
Regina Bogenlampen Fabrik, Aachenerstrasse, Koln, Germany. 


ELECTRIC LIGHT AND POWER NOTES. 


Alsace-Lorraine,—The Eleässische Maschinenfabrik, 


. of Mulhouse, Aleace, has lately completed two 1,200-H.P. gas 


engines on the Delamare-Deboutteville system for the works of 
Messrs. de Wendel & Co. of Hiyingen, Lorraine. They are 
intended to utilise the waste gases of the blast furnaces and to be 
used for electric lighting and power purposes. 


Barnstaple.—The plaintiff'8 costs payable by the T.C., 
in connection with the recent action brought by Mr. Chanter to 
restrain the Corporation from wiring consumers’ premises and 
supplying electrical fittings, amount to £179 1s. 10d. When this 
was reported to the Council, it was stated that the Corporation's 
own costs would exceed this sum. Several members criticised the 
action of the Council in going into Court with the case when it 
could have been settled for £60 or £70, but the Mayor replied that 
counsel advised them that they were right up to a certain point. 
He thought they were right in wiring, but wrong perhaps in supply- 
-ing the fittings. 


Bradford.—There was no opposition at the L.G.B. 
inquiry into the application of the T.C. for a loan of £215,000 for 
the extension of the electricity undertaking and the erection of a 
refuse destructor plant. The electrical engineer (Mr. Ohattock) 
said that unless the extensions were made they would be unable to 
cope with the increased demand next winter. 

Tbere was а long debate in the City Council meeting on Tuesday 
upon a proposal of the Electricity Committee to reduce the charge 
for lighting and motive power to private users and to increase tne 
cost per unit charged against the Tramways Committee. The Com- 
mittee’s revised scale was rejected, but an amendment was carried 
determining that the whole subject of charges shall be reconsidered. 
The Chamber of Trades is agitating very strongly for a reduotion of 
the cost of lighting from 44d. per uuit, and it has just been stated 
at a meeting of the Co-operative Society that that Society would, 
upon present Corporation prices, save £500 a year at its central pre- 
mises alone by making its own electricity. 


Brighton.—A L. G. B. inquiry into the application of the 
T.C. for a loan of £550 for altering and improving the cooling 
towers at the electricity works was held on June llth; there 
was no opposition, | 
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Belfast.—It has been decided to charge for electricity 
on a special scale of 12d. per unit during the coming visit of the 
King. 


Bournemouth.—The Bournemouth and Poole Electricity 
Supply Co. has intimated tbat it has increased the free service 
distance from 60 ft. to 100 ft., and that any premises within this 
distance from the company'a supply mains will be connected free of 
charge. 


Bo'ness. — The Town Council has now concluded an 
agreement for the electric lighting of the burgh with the National 
Electnc Wiring Co., Ltd., Loudon. The company willcarry out the 
terms of the provisional order granted the burgh, the Town Council 
will advance the capital, and pay a premium of 7 per cent. on the cost 
of the works, plant, &с. The maximum prices for energy for 
private lighting on the maximum demand system are to be 7d. and 
3d., or 54d. flat rate; for power and heating, 3d. and 2d. ; for streets 
aud public buildings, 24d. During the continuance of the lease, 
which is for 20 years, the company has to pay as interest and 
sinking fund on tbe Council's loan 6 per cent., but at the end of 
10 years the Council can bring the agreement to an end without 
paying any premium. 


Bristol.—The T.C. has adopted the resolution to apply 
to the L.G.B. for a loan of £10,000 for the wiring of buildings, &c., 
for the electric light under its Act of 1902. 


Carnarvon.— The T.C. intends to apply to the L. G. B. 
for sanction to borrow & sum of £17,000 in connection with the 
electric light scheme. It is proposed to purchase a site adjoining 
the gas works from the Harbour Trust for £700. 


Caversham.—A Committee of the U.D.C. considered 
the question of supplying the town with electricity, and recom- 
mended that before any steps were taken to apply for a prov. order 
Mr. F. J. Warden Stevens, of Westminster, should be consulted. 
This recommendation has been adopted by the Council. 


Dartford.—The U.D.C. has decided, in order to en- 
courage the use of the electric light, to dispense, in cases where it is 
thought advisable, with the limit of £12, in the assisted wiring of 
premises, and to base the quarterly payments upon the actual 
cost of the installation. This will enable tradesmen who hold 
short leases to use the light. 


East Barnet.—The District Council is in negotiation 
with the North Metropolitan Electric Power Supply Co. as to 
obtaining а supply of electricity in bulk. Replying to inquiries 
from the Council, the company last week wrote that the price would 
be 13d. per unit after 100 hours’ use per quarter of the ascertained 
maximam demand, which would be charged at 34d. per unit. If 
the Council used their maximum demand for the equivalent of 
three hours per day, the average price would work out at 2d. per 
unit. The agreement would be terminable by two years’ notice at 
the end of 12 years, or at the end of subsequent periods of seven 
years. Shou'd the Council be disposed to entertain a proposal for 
the responsibility of the supply to the consumers, the general 
average price of the retail supply need not exceed 3id. per unit. 
This low price to the consumer was due to the relative economy of & 
uniform and comprehensive system. 


Eccles.—At its last monthly meeting the T. C. accepted 
the tender of Mr. J. F. Moore for building extensions at the elec- 
tricity works in Cawdor Street, Patricroft. The progress of the 
borough electricity undertaking is shown by some statistics which 
were presented. Che apparent loss on the undertaking, which in 
1901 was £1,606, fell last year to £476. The capital expenditare in 
1901 was £19,302; in 1902, £22,862. The expenditure on revenue 
account in 1902 was £3,136, against £3,753 in the previous year; 
whilst the income rose from £2,147 to £2,660. There ie, therefore, 
an increase of revenue, concurrently with a steady decrease in the 
yearly expenditure. 


Ed monton.— Inquiry into the electric light scheme of 
the District Council is not favourabla to the promoters. Six of the 
largest firms, which it was hoped would be extensive power con- 
gumers, have emphatically declared that they will not take a 
supply. 

Exeter.—The E. L. Committee has decided to equip the 
boilers at the new electricity works with mechanical stokere. Mr. 
J. A. Lorau moved that a report be furnished showing the loss 
entailed through having adopted hand firing in the first instance. 


Failaworth.—The U.D.C. has sealed an arrangement 
for the transfer of its E. L. undertaking to Manchester Corporation. 


Germany.—The establishment of a municipal central 
electric lighting station in the town of Strausberg at an estimated 
cost of £12,500 has been decided upon. 


Hornsey.—It has been decided to give consumers the 
option of being charged on a flat rate of 54. per unit after 
September next, or of continuing on the demand indicator” 
gystem. 


Worwich.—The U.D.C. has formally consented to allow 


Dolton Corporation to supply electricity to premises in the Council's 
area, 


Hove.—The Lighting Committee has recommended the 
T.C. to apply to the L.G.B. for a loan of £15,000 for the purpose of 
extending the electricity mains to the village of Aldrington. The 
Council's order will expire on February 14th next, aud the B. of T. 
his intimated that no further extension of time will be granted. At 


the meeting ofthe T.C. on June llth the recommendation was 
referred back to the Committee for further consideration. By 
supplying energy at 6d. and 4d., it was estimated that a profit of 
£68 would be made on the first year. 


Пота, —1'һе annual report of the U.D.C.’s electricity 
works shows that there is a gross profit of £5,420 17s. 24d., and a net 
profit of £104 14s. 6А. 


Iikeston.— The T.C. has decided to supply energy to 
the Ilkeston Colliery Co. at 1,,",d. per unit for 500 units per day. 


Kingston-on-Thames.—The electric light failed on the 
night of the 15th inst., owing to the floods, and at the theatre the 
audience had to be.sent away. Work at the Post Office was carried 
on by candle light, and many private consumers were in darkness. 


Lichfield.—At a meeting of the City Council it was pro- 
posed that the necessary steps should be taken to obtain & supple- 
mental provisional order for extending the area of the electric 
lighting order of 1901 to outlying villages, including Whittingtou 
Barracks and the Trent Valley railway station, and to embrace the 
same area as the Lichfield Gas Co. ö 


Littleborough.— The B. of T. has informed the U. D.C. 
that it will defer for & year the consideration of the revocation 
of the E. L. order. 


Leigh.—At a recent meeting the Tramways and Elec- 
tricity Committee recommended that extensions of mains be carried 
out; that a surface condenser, oil separator and cooling tower be 
provided; that consumers for power purposes of 10,000 to 
25,00) units per annum be allowed 15 per cent. discount off lighting 
account; 25,000 units and up to 45000 units per annum, 20 per 
cent.; 45,000 and up to 80,000 unite, 25 per cent.; 80,000 and up 
to 125,000 per annum, 30 per cent ; upwards of 125,000 units per 
annum, 3:34 per cent. These discounts to commence as from the 
beginning of the current quarter. It was resolved that as the 
Anchor Cable Co., Ltd., were asked to take electricity on the maxi- 
mum demaud indicator system for lighting purposes as an experi- 
ment, the company should be allowed a discount of 20 per cent. on 
their account. 


London.—Laws5kTH.—At the Borough Council meeting 
on Thursday of last week, the Finance Committee reported that a 
copy of the statement of the accounts of the South London Electric 
Supply Corporation, Ltd., for last year as audited by the Board of 
Trade, had been submitted to it, together with the official 
auditor's report thereon. That gentleman reported that the over- 
charge which he disallowed in the accounts for 1900 of £2,275 to 
capital for directors’ fees, had not been corrected. He certified 
that the capital expenditure to December 31st, 1902, amounted to 
£299,354 68. 8d., instead of £301,623 бз. 8d., as stated in the 
accounts. The town clerk was instructed to communicate with the 
Board of Trade, asking what steps had been taken to enforce tbe 
disallowance of £2,275. <A letter was read from Mr. Baker, manager 
of the LC.C. tramways, stating, in reply to an inquiry from the 
Council, that the Brixton line would be reconstructed for electric 
traction probably early next year. 

HAckNET.— On Thursday of last week the accounts of the electric 
lighting undertaking for the first year were submitted to the 
Borough Council. It was stated that they showed a profit of 
£2,229. 

IsLINdrON.— The Joint Committee appointed to consider the 
difficulty which arose in regard to the tenders for the extensioa 
mains in Hornsey Rise and Canonbury districta, recommends that the 
firms which originally tendered be asked to revise their prices on 
the basis of further explanations supplied by the electrical 
engineer. 

MarYLEBONE.—At the last meeting of the M. B. C., the deadlock in 
the negotiations relative to finding the purchase money for the 
transaction with the Metropolitan Electrical Sapply Co., formed the 
subject of discussion. The E.S. Committee recommended the B.C. 
to appoint a counter-deputation to the L. C. C. representing its 
views, and Mr. Walter Leaf, L. C. C., undertook to introduce it. An 
amendment was moved that the depntation reprerent the views of 
the majority of the B.C. In the discussion which ensued, it was 
pointed out that they were bound to purchase by Act of Farliament, 
and the price had been settled. If they could not obtain the L.C.C.'s 
sanction to the loan, it would be necessary to levy a rate of 203. in 
the £ for a year to meet their liability. Mr. Strauss, L.C.C., sub- 
mitted that; although unsatisfactory, the concarn would pay, as the 
company were making a net profit of between £50,000 and £100,600 
а year. Others contended that а loss would ensue for some years. 
After further discussion the amendment. was lost by 27 to 17 votes, 
and the recommendation was carried. 

PaAnDINGTON.— The Finance Committee bas re-valued the under- 
taking of the Metropolitan Electric Supply Co.’s undertakiog in the 
borough, and acting upon the advice of a valuer, has increased the 
gross value from £12,909 to £15,000, and the rateable value from 
48,000 to £9,800. The increase is chiefly in respect of the new 
mains recently laid in Harrow Road from the company's Willesden 
generating station. 

CAMBEBWELL.—The Finance Committee of the Borough Council, 
in a report with regard to the decision of the Board of Trade not to 
sanction the application of the London Electric Supply Согрога- 
tion, Ltd., for an extension of its area to the southern portion of 
the borough, во as to include the entire borough, says: — By the 
refusal to grant the application for a competitive supply throughout 
Camberwell, which is contrary to the practice that has hitherto 
beea pursued by that department, the Board has actually given to 
the County of Loadon and Brush Provincial Electric Lighting Co., 
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Ltd.,a monopoly over the southern portion of the borough, and 
consequently the ratepayers there will not be able to avail them- 
selves of the advantages of the lower charge which is now made to 
some consumers for electricity in Camberwell where such competi- 
tion now exists." The Committee decided to ask the members for 
the district to draw attention in Parliament to the Board of Trade’s 
decision. Other Borough Councils will be requested to urge their 
representatives to support Camberwell's members. 


Lowestoft.—The T.C. has decided to apply for a loan of 
£2,000 for extensions to cables for private lighting. 


Lynn.—The report of the E.L. Committee for the past 
year shows that a gross profit of £2,854 was earned, and that the 
deficit this year amounts to only £47, as compared with £793 last 
year. The cquivalent number of 8 с.р. lamps connected was 
17,482, as compared with 14,222 in 1902. 


Margam.—The U.D.C. has appointed a committee to 
report on the cost of public lighting by electricity, if the Council 
undertakes the supply, or if current is obtained from the South Wales 
Electrical Distribution Co. 


Melbourne.—The result of the electric supply work of 
the City Council for the year ending February 28th was a surplus 
of £22,655 over working expenses. Out of this the committee paid 
£11,830 interest on the capital, commission and exchange; and 
£9,724 to the sinking fund. This left a net profit of £1,100, plas 
£40 interest on the unexpended loan moneys, a total of £1,140, as 
against a loss of £15,820 on the business of the previous year. 


Midland Electric Supply Corporation.—The company 
iutend to increase their present installation of 5,000 н.р. to 10,0CO H. P. 
immediately, owing to tbe rapidly increasing demand for energy for 


power purposes. 
Penrith.— The U. D. (. has decided to ascertain if, and 


upon what terms, the powers of the Council with regard to electric 
lighting can be leased to a private company. 5 

Penzance.—The E.L. Committee has recommended the 
Council not to accept any of the offers made for carrying out the 
inetallation, but to do this work itself. After discussion, an 
amendment to continue negotiations with one or more companies 
was carried by seven votes to four. 


Perth.—The T.C. has decided to put down additional 


generating plant to be ready to meet the increased demand in the 
coming winter. 


Ramsgate.— At a recent meeting of the T.C. the recom- 
mendation of the committee—that the offer of the National Electric 
Wiring Co., Ltd., be accepted, subject to an agreement being duly 
entered into between the parties, and to the necessary cousent of 
the Board of Trade and tbe Local Government Board being 
obtained; but, in the event of such agreement not being entered 
into, that the offer of Edmundson's Electricity Corporation, Ltd., 
be accepted —was considered, and an amended offer from the Isle of 
Thanet Electric Tramways Co. was read. The company offered to 
provide the complete installation and to supply private consumers 
at the rate of 6d. per unit for the first two hours, aud 24d. after; 
street lighting at 2d., and power from 14d. to 2d. per unit, accord- 
ing to demand. They would pay the Corporation tbe cost of 
obtaining the order, and the latter would have the option of pur- 
chasing on conditions the installation outside the company's 
Ramsgate sub-station at the end of 10 years and further periods. 
If the Corporation lays its own network, the company offer to 
guarantee interest and sinking fund on the expenditure not exceed- 
ing 64 per cent., and in that case the Corporation might determine 
the agreement at the end of 21 years and subsequent pericds. An 
amended offer by Messrs. IE£dmundson's Electricity Corporation was 
also read. After protracted discussion it was decided to adopt an 
agreement with the National Electric Wiring Co. 


Redditch.—The U.D.C. bas adopted the recommendation 
of the Electric Supply Committee to considerably extend the E.L. 
works to accommodate new generating plant. | ; 


Sale.—The U.D.C. has decided to instal a storage battery 
at the Council'8 sub-station at an estimated cost of £1,100. 


Sheftield.—The change-over from single to two-phase, 
which has been carried out during the last two years, was com- 
pleted on the 4th inst. Practically no inconvenience has been 
caused to consumers. 


South Africa. — The electrical installation of the 
Moodie's Gold Mining Co., at Barberton, generates three-phase 
current at 220 volts; this being transformed up to 11,000 
volts for transmission to certain points, it falls to about 
10,000 volts, and is transformed down to 200 volts or so for the 
motors, mill lighting, &c. Mr. H. J. S. Heather, A. M. I. C. E., 
is the company's engineer, and we learn that he has had to 
force his line, during a breakdown, to over 13,C00 volts. Since 
the war he has had two uninterrupted runs of 82 days aud 77 days 
respectively. Previous to the war there was one of &8 days, which, 
so far, constitutes the record run. We believe that the Brakpan 
plant is the only other instance in South Africa of such high 
pressures. 


Southend.— The E.L. Committee has decided to 
recommend that application be made to the Local Government 
Board for sanction to borrow £20,000 for extensions to generating 
plant. 
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Southport.—4A new transforming station has been con- 
structed at the foot of Eastbank Street, Southport. The old station 
was found to be much too small for the work required, and it has 
been reconstructed in such a way that the transformers might be 
placed below the floor level; it is sufficiently large to contain 
the plant of the present sub-station below the Town Hall. 


Stirling.—In a report on the progress of the electrical 
undertaking for the year endiog May 15th last, the engineer stated 
that the number of units sold was 173,987. The estimated deficit 
balance on the year's working, as compared with the estimate, was 
about £48, the revenue having fallen short by £195, and the 
expenditure being £147 less than the sum calculated. The average 
price received from private supply had been 4:684. per unit, as 
compared with 5 27d. last year, the reduction being due to some 
extent to the introduction of the Nernst lamp. The cost of pro- 
duction per unit has tbis year been reduced from 1:98d. to 151d, 
or nearly 4d. per unit. The total costs have decreased from 2 77d. 
last year, to 2 05d. this year, showing a reduction of nearly jd. per 
unit sold. This reduction in working costs is the result partly of 
au increase in the output, but chiefly of the improved load factor, 
which has risen from 10:51 per cent. to 12°89 per cent. To further 
encourage large motor users, the engineer suggested that a reduction 
in the power charges should be made, viz, 4d. per unit for the 
first 50 unite, 3d. per unit for the second 50 units, 14. per unit for 
the next 900 units, làd. per unit for the second 1,000 units, 
and 1jd. per unit for all units over 2,000 per quarter. He also 
suggested that an alteration should be made in the flat rate to 
private houses, making it 44d. per unit instead of 6d. The report 
was adopted. 


Stockton-on-Tees.— The Council has reduced the price 
of energy to 6d. per unit for the first 100 hours per quarter and 2d. 
per unit beyond. 


Sanderland.—Th:? report of the E. L. Committee on the 
progress of the electricity undertaking is considered satisfactory, 
although a deficit of £400 exists on the year's work, due to increased 
financial charges, interest on loans having amounted to £6,756, and 
sinking fund to £6,460. The number of consumers has increased 
from 721 (last year) to 833; 8-с.р. lamps connected, from 129,202 to 
154,923; and units supplied, from 2,375,557 to 2,848,283. The 
works costs show a fractional decrease, and the gross profit amounts 
to £12,816, as compared with £11,366 last year.. 


Swansea.— There has been a profit on the electric 
lighting for the year of £2,159 in the district, and taking the sink- 
ing fund and interest and all other charges, there has been a clear 
increment of £733. 

Intimation bas been given of the intention of the South Wales 
Electrical Power Distribution Co. to lay mains within the rural 
districts of Swansea and Pontardown. 


Tunstall.—The U.D.C. has applied to the B. of T. for 
a further extension of time in which to carry out the E.L. order. 


Whitehaven.—Tbe. Board of Guardians proposes to 
accept the offer of the T.C. to supply energy for lighting the Work- 
house and Infirmary at 74d. per unit on a three years’ contract. 

York.—Sanction to raise a loan of £50,000 for exten- 
sions at the elcctricity works has been received by the Corporation. 


ELECTRIC TRAOTION NOTES. 


Aston.—The U.D.C. on June 9th sealed an agreement 
with the B.E.T. Co. for the leasing of the tramways for 21 years. 
The Council will supply all the current. 


Bournemouth.—The tramway accounts for the period 
from July 23rd, 1902, to March 31st, 1903, are as follows:—In- 
come— £18,196, representing 13:45d. per car-mile. Expenditure— 
General, £8,881; interest, £4,365 ; total, £13,245; showing a gross 
balance of £4,951. The miles run on the overhead system were 
287,360°09, and on the conduit system 37,290:38, making a total of 
324,650°47. The average receipts per car-mile were 13'03d. The 
number of passengers carried was 3,073,450, and the average receipts 
per pacsenger carried, 137d. The units generated were: Traction, 
352,067; street lightiog, 39,609; and station ала shed, 6,879, 
making а total of 398,555 units, giving an average of nnita used per 
mile run of 1:08. A subsequent return, giving the number of pas- 
sengers carried since March 31st, showed that between tbat date 
and May 6th, an additional 906,199 passengers had been carried, 
who bad paid £5,319. This later return gave the gross total 
number of passengers since commencement of traffic to May (th as 
3,979,649, and the gross receipts, £22,956. Alderman. Lawson 
pointed out that as during a portion of the eight months covered by 
the figures only part of the system was in full work, it was fair to 
take the period as representing six months of full work, aud he 
thought that a balance of £4,950 on the six months must be con- 
sidered very satisfactory. He reminded them, however, that the 
figures did not include any provision for a sinking fund, and that 
allowing £2,632 as a fair proportion of the sinking fund for the 
period, the net profit would be reduced to £2,318. The sinking 
fund, во far as could be ascertained at present, would be as near 
as possible £6.492 odd each year, that being a year’s sinking fund 
on £250,319, which was the total cost of the system, so far as it could 
be arrived at. In addition to this, the interest payable would be 
47,509 odd, making the total annual payment required £14,002. 
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Canary Islands.— Official approval has been given to 
the scheme for adopting electric traction on the steam tramways 
between Las Palmas and Puerto de la Luz. 


District Railway.—Major Pringle, one of the inspectors 
under the Board of Trade, made the final inspection on Tucsday of 
the new portion of the Dis- 
trict Railway Co. between Ealing and South Harrow, which 
will be opened to the public on Monday. The new 
line (says the Times) is about five miles in length, and 
brings Harrow, Sudbury and Alperton iuto direct and easy 
communication with the City. In all there will be six stations 
on this new line—viz., South Harrow, Sudbury Hill, Sudbury 
Town, Alperton, Park Royal, and North Ealing. Park Royal will 
serve the now show ground of the Royal Agricultural Society. 
During the progress of the show, trains will be run at frequent 
intervals, but thereafter a balf-hourly service will be provided over 
the new line in conjunction with the existing service of the District 
Co. to Ealing. The traine which are to be used on the new line 
will be made up of seven coaches, including a motor at each end 
and one in the middle. The seating capacity of cach car is 52. 


Dunedin.—(Good progress is now being made with this 
scheme. It will be remembered that the question of the use of 
water-power was kept under discussion for a considerable length of 
time, but it has now been definitely adopted. In order, however, 
that the operation of the tramways may not be delayed pending the 
completion of the transmission plant, a temporary steam plant will 
be put in. The transmission scheme includes the erection of a 
power house situated on the banks of the river about 20 miles from 
the city, where three-phase current will be generated by turbine- 
driven alternators, and transformed up to 15,000 volts for traus- 
mission. From a point near the city the main transmission line 
will be divided and branch off to the various sub-stations, which 
will be equipped with Westinghouse rotary converters and with 
storage batteries and all necessary appliances. The designs for the 
whole scheme were carried out by Noyes Bros., of Sydney, who 
were for that purpose gazetted as consulting engineers to the Cor- 
poration of Dunedin. The work of construction will be under the 
control of Noyes Bros.; all motors and electrical machinery will be 
supplied by the British Westinghouse Co., and the cars will be by 
the J. G. Brill Со, 


France.— Work is approaching completion on the new 
electric railway between Epernay and Montnierail. 


Llanelly.—The solicitor to the tramway company states 
tbat there is now no doubt that both the tramway and the light 
railway bave been sold, or validly in writing agreed to be sold, 
to the Carmarthen Power Co., or its promoters, the Power Co., and 
a new line of electric railways will no doubt be at once built. 
Pending the result of the action, consideration is asked for on the 
part of the authority. 


L.C.C.—The Works and General Parposes Committee of 
Lewisham Borough Council this week referred to a special com- 
mittee, letters from the L.C.C., asking whether consent would be 
given to the construction of the following proposed new tramways, 
and if the borough would contribute one-third of the cost of the 
neceseary street widenings :—New Cross to Lee Green, Greenwich 
s AO Lordship Lane to Forest Hill, Lewisham High Road to 

orest Hill. 


Manchester.—4At the last meeting of the City Council, 
Mr. D. Boyle, chairman of the Tramways Committee, said that 
the arrangement with Salford for au interchange of traffic was 
working very satisfactorily. Referring to the agreement with the 
Manchester Carriage and Tramways Co., who worked the old horse 
trams, Mr. Boyle said the total amount to be paid by the Corpora- 
lion, in respect of the lines taken over, was £335,000, or £161,000 
less than Sir F. Bramwell awarded to the company, subject to certain 
legal reservations. An agreement, he added, had been arrived at 
with the promoters of tbe Manchester Southern Tramways Co., 
under which the Corporation would have complete control of the 
traffic on the southern side of the city. With & ring fence, so to 
speak, eight or nine miles round Manchester, be did not think the 
Committee would be put to much experse in defending the city 
against the inroads of private companies." 


Wolverhanmpton.—The tramcars have not yet ceased to 
run, the Corporation having succeeded in obtaining a further ex- 
tension from the Lorain Co. until the beginning of July ; but what 
may happen then it is difficult to say. Negotiations have been 
going on during the past week between the Corporation 
and the Lorain Co.'s solicitor in London, the town clerk and the 
Advisory Committe (which was appointed in view of the arbitra- 
tion proreedings) being in the city for that purpose. A meeting of 
the Advisory Committee was held in Wolverhampton on Tuesday, 
and it w:s stated that it does not now follow that the arbitration 
proceedings will take place. It is felt by the Corporation that 
whether they gained or lost the arbitration, the costs would be very 
heavy, and under those circumstances it ів not improbable that an 
offer may be made to, and accepted by, the Lorain Co., which would 
be mutually advantageous to the company and the Corporation. 
Meanwhile, the Corporation are preparing for eventualities, and 
the opinion of eminent counsel bas been obtained on the contract 


which hc has declared to bc favourable to the legal position of the 
Corporation. | 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraph Vocabularies, — “ Signaux  Té'égrapbiques 
Adoptes au Nouveau Langage Couvenu, Classification des Signes, 
&c.," is the title of another book by Mr. James Nicolson, which 
may be had of Messrs. E. Bernard & Cie., Quais des Grande 
Augustins, 29, Paris, price 10 fr., and is a treatise in Freuch of the 
author's system of vocabulary advocated by him as a substitute for 
the Official Berne Vocabulary, the proposed adoption of which has 
raised so much discussion. Mr. Nicolson draws his readers’ atten- 
tion to a statement which he says is in the preface to the vocabulary 
issued by the Bureau International, Beroe, that it was prepared on 
the basis that every word should differ from another by at least 
two letters and three elementary Morse signals, and also that, after 
having brought their work to a conclusion, the Bureau were of the 
opinion that this could rot be done. Finally, the Bureau pre- 
pared the last edition of the vocabulary, and mide known that it 
contained words of eight languages, witbout regard to their simi- 
larity. The Guide to the Correction of Errors іп Code and other 
Telegrams " gives a table of 60.errors possible on the Morse and 63 
on the Siphon Recorder instruments. It also gives 70,000 examples 
of errors in telegraphic correspondence, of which many have been 
detected as the result of experience. Mr. Nicolson goes at 
length into the way in which errors are caused and 
facilitated, and states, with the system he proposes, 
it is possible to eliminate certain classes of errors, and 
to considerably reduce others. Tais system has enabled him 
to offer to the public an ample though limited vocabulary of 
" artificial" words, of which each letter and each ayllable is com- 
bined with signals chosen on & previously established plan. In the 
compilation of this vocabulary Mr. Nicolson hopes to realise what 
was the desire when the first vocabulary was compiled, viz, tele- 
graphical, caligraphical, orthographical and phonetical precision, 
and the establishment of a typographical dissimilarity of the words 
by at least two letters. He has selected some vowels and con- 
sonants according to the Morse alphabet, and by alternating them 
in a constant manner, or disposing of them on a previously arranged 
plan, is enabled to make a great distinction between cach letter and 
each consecutive sign. This, it is claimed, makes it easy to discover 
errors due to " prolongation," shortening of space between signals 
necessary for determining letters, loss and addition of an elemen- 
tary signal. In the same manner the author substantiates what he 
otherwise claims in respect of his vocabulary, and then goes into 
calculations of combinations, possible errors, and general arrange- 
ments of and their productiveness in words, &c ; in fact, the subject 
is treated from all points of view, and the “economy” of the 
system is specially dealt with. Should the present vocabulary be 
“shelved " at the conference now sitting, and the need of а recog- 
nised vocabulary be still felt, Mr. Nicolson's system, as one of the 
alternatives and as a way out of the difficulty, would be useful. 


The Telegraph Wire Export Trade.—Although not 
up to the activity which prevailed in April, the export trade of the 
country in telegraph wire and apparatus therewith during May was 
of a satisfactory character, the shipments reaching a value of 
£100,392, as contrasted with £36,423 in the corresponding month 
of 1902. So far as the year has gone, it shows & considerable 
advance over the same period of 1902. The shipments for the five 
months ending with May last have attained a value of no less than 
£1,362,133 as contrasted with only £840,319. 


Telegraphic Interruptions and Repairs :— 
CABLES, 


INTERRUPTED, 
Latakia-Cyprus .. m ec ee ee 
Trinidad-Demerara No.1 .. ә T 


Trinidad-Demerara Мо. 2 я ee une9,1903 .. e 
Dominica-Martinique ee ee ee ee ee May 8, 1902 ee ee 
Bt. Lucía-Martinique "n ee ee ee ee May 8, 1903 ee ee 


Guadeloupe-Martinique T ee - 


ee May 9, 1909 oe ее 
Martinique-Puerto Plata 


.. July 10, 102 oe 


Cayenne-Pinheiro ee os ee oe ee Aug. 18, 1909 .. oe 
St. Lucia-St. Vincent as ee T „ Sept. 19, 1902 .. T 
Reissa-Issa 8 ee oe T ee Oct. 22,1902 .. 
Reissa-Yemani .. “a x ds Oct. 22, 1902 
Paramaribo-Cayenne .. $4 ae vs Feb. 27,1908 .. . 
New York-Haiti vi i. Р ee .. April 18, 1908 


Assab-Massowah 


LANDLINES, 
Dagua-Buenaventura.. 
All communication with 


S ч Pn .. June Ө, 1903 .. June 12, 1908 
Tonkin interrupted 
by reason of typhoon Р ee Р 


.. June 9, 1903 .. 
Wireless Telegraphy.—Reuter’s representative at Rome 


says that an International Wireless Telegraphy Conference will 
take place in Berlin on August 4th. 


The Iaternational Fire Prevention Congress.—The 
opening of the Congress has been fixed to take place at 11.45 a.m. 
on Monday, July 6tb, by the Rt. Hon. the Lord Mayor of London, 
who will open the Congress in state, and will be accompanied by 
the Burgomaster of Brussels. The first Congress Conversazione will 
take place on the evening of the sime day. The general and 
sectional discussions will take place on the Tuesday, Wednesday 
and Thursday forenoons, July 7th, 8th and 9th. The testing opera- 
tions and inspections are fixcd for the afternoons of those days, and 
there will be evening entertainments for the visitors The 
Congress Banquet has been fixed for Wednesday, July 8th. 


\ 
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THE POPLAR ELECTRICITY WORKS. 


THE history of electricity supply in Poplar commenced in 
1898, when the Board of Works obtained a provisional 
order for the supply of their district, which included the 
parishes of Dow and Bromley, aud was practically co: 
terminous with what is now the Metropolitan Dorough ot 
Poplar. 

In 1894, and again in 1897, reports were obtained from 
consulting engineera a8 to the advisability of putting the 
order in force, and in each case the single-phase A.C. system 
was recommended. Eventually, in 1898, Mr. Alfred Black- 
man was appointed to desigu and curry out the work as 
borough electrical 
engineer and man- 
ager, which post he 
still retains. Mr. 
Blackman recom- 
mended the direct 
current three- wire 
system, at 230 and 
460 volts; his 
scheme was  ap- 
proved by the Board 
of Works, and the 
work was put in 
hand. In carrying 
it out, Mr. Black- 
man has had the 
very able assistance 
of Mr. D. M. 
Macleod, distribut- 
ing engineer, and 
Mr. T. Roles, gene- 
rating engineer, who 
superintended the 
installation of the 
plant and cables in 
their respective 
departments, under 
the borough elec- 
trical engineer. 
Supply commenced 
in October, 1900. 

The central por- 
tion of the area is 
fed directly from the 
generating station, but owing to the elongated shape of the 
borough, and the large and increasing demand for power in 
the docks at its southern extremity, it has been found neces- 
sary to adopt high pressure transmission on the direct cur- 
rent system for the sapply of this region. For this purpose 
the pressure is raised to 1,590 volts at the generating 
station, and lowered to the standard value in a reducer house 
ia Millwall. 

The first instalment of plant had a capacity of 600 kw.; 


but applications for supply were filed in unexpectedly large 


numbers, and before the erection of the plant was 
completed, large extensions had to be put in hand. The 
additional generating plant had a capacity of 1,000 KW. ; 
the storage battery was duplicated at the same time, and the 
whole of the space available in the original buildings was 


WiLLANS-MaATHER & PLATT 5CO-Kw. GENERATING SETS. 


taken into use. Further exter sions are now under con- 
sideration, and judging by the progres: of similar under- 
takings elsewhere, these will shortly become imperatively 
necessary. 

The power station is situated in Glaucus Street, near the 
centre of the area supplied, and close to the Limehouse Cut, 
from which water for condensing is obtained. Between 
the works. and the canal is the Council's depét and refuse 
destructor. The site consists of made ground, which has 
necessitated some extra outlay on the foundations. The 
buildings are of plain design, of stock brick, and consist of 
engine room, with battery overhead, boiler house, offices for 
the engineers and the commercial staff, stores, test 
room, &c. 

The first floor of 
the offices, the floor 
above the coal 
bunkers, the flat 
roof of the pump 
house, and the 
switchboard plat- 
form in the engine 
room are all upon 
approximately the 
same level, and in 
direct communi- 
cation with each 
other by means of 
light iron bridges, 
which cross the 
boiler house and 
engine room, pas- 
sing over the top 
of the boilers in 
the one case and 
over the  Belliss 
engines in the 
other ; this arrangc- 
ment has been 
found exceedingly 
convenient, because, 
in the event of 
anything going 
wrong, the bridges 
afford a view of 
practically the 
whole of: the 
station, and exceedingly quick access to any desired part. 

The boiler house measures 73 ft. by 80 ft. wide, and 
31 ft. high, with a louvred glass roof. It contains six 
Babcock & Wilcox boilers, fitted with superheaters, and 
working at 180 lbs. per square inch. Four of the boilers 
have each a heating surface of 2,010 вд. ft., and a grate 
surface of 34 sq. ft., and evaporate 6,000 Ibs. of water 
per hour each ; the remaining two have a heating surface of 
4,020 sq. ft. and a grate surface of 74 sq. ft., and are rated 
at 14,000 Ibs. of water per hour each. All the boilers are 
fitted with chain grate stokers, driven through a Hans 
Renold chain by either of two shunt-wound motors, of 
5 B.H.P. each, which run at 450 r.p.m., and are geared down 
to 40 r.p.m. Each boiler is provided with a small dead- 


weight safety valve, and a larger one which discharges into 
F 
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the open air, the former being adjusted to blow off first and 
give warning. High and low water alarm whistles are also 


DiRECIT-DRIVEN AIR AND CIRCULATING PUMPS. 


provided. Behind the boilers are the flues, and beyond 
these the economisers, of Messrs. Green's make, with 456 tubes 


in all. The chimney is 150 ft. high 
and 8 ft. in diameter inside. The 
coal used is small double- screened 
north country nuts, and no trouble 
has been experienced through smoke 
emission. 

Opposite the boilers is a coal bunker 
of 300 tons capacity, constructed of 
steel and concrete, and entirely en- 
closed to prevent dust from entering 
the works. А coal conveying plant 
i8 to be erected to bring the coal from 
the wharf on the canal to the bunkers. 

On the top of the bunker is a 
Guttmann apparatus for softening the 
make-up feed water, which is obtained 
from the East London Water Co.'s 
mains ; in this apparatus the water is 
boiled by means of live steam with a 
solution of soda ash, which is auto- 
matically introduced by meaus of a 
float valve. The impurities are either 
precipitated in the boiling tank, or 
ure removed by a filter consisting of 
eight divisions filled with wood wool. 
This apparatus was supplied by Messrs. 
Babcock & Wilcox. 

The steam piping consists of steel 
pipes, covered with lagging by Messrs. 
Pidduck & Co., and fitted with straight- 
through Marchant valves with remov- 
able seats, cast-steel bodies, and bye- 
passes. The arrangement of the 
piping is very simple, there being a 
single longitudinal pipe, from which 
tees are taken alternately to the 
boilers and the engines. Each engine 
can be supplied from a single boiler, 
if required, and any boiler and engine 
can be isolated by closing a valve on 
the tee-piece. Horizontal expansion 
bends are used where required. Super- 
heated steam is invariably used, and 
has always given complete satisfaction; 
the temperature of the steam at the 
engines is about 500° F. Ample means 


the main range and near the engine stop valves. Large 
mercury and dial thermometers are constantly in use. The 


joints are made with Taylor’s corrugated 
brass rings, which have proved exceedingly 
efficient. The pipes are slung from 
brackets fixed to the walls, and the 
suspension rods are bedded on spiral 
springs, to prevent the transmission of 
Vibration to the structure. 

The feed water for the boilers is 
derived from the hot wells, and is sup- 
plied by two electrically-driven feed pumps 
made by Messrs. Mather & Platt, on 
Chorlton’s patent system. Each of these 
is capable of delivering 24,000 lbs. 
of water per hour to, the boilers against the 
working pressure, and is driven by a 
12-B.H.P. motor running at 470 r.p.m. 
through single reduction gear, giving & 
speed of 105 r.p.m. on the pump shaft. 
The pumps are of the variable-stroke 
type, the throw of the plungers being 
variable from zero to about 4 inches. 
The regulation is effected by rods and 
levers from the stokinz floor, which act 
on a brake drum and operate a differential 
gear. The speed of the motors remains 
constant at all loads. It is interesting 
to note that the stokers are able to 
gauge the output of the pumps by the 
readings of ammeters in the stokehold, 
in circuit with the motors. There is algo 


a Weir steam pump, capable of delivering 100,000 Ibs. 
of water per hour. 


Bascock & WILCOX BOILERS, WITH CHAIN GRATE STOKERS. 


are provided for 


testing the temperature, mercury pockets being inserted in 


The feed water piping is so arranged that the boilers may 
be fed direct, or through one or both of the economisers. 


— 
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Railton & Campbell pressure filters are inserted in each 
line of feed piping to remove oil which has passed the coke 
screens in the air-pump discharges. There is also, on the 
floor over the pump house, a feed-water purifier made by the 


BALANCER AND Battery Boos rn. 


Paterson Engineering Co., of Glasgow, shown in outline in the 
view on p. 1051. 

This plant is not of standard pattern, having been 
designed to utilise the existing hot well as a reaction tank. 

The greasy condensation water is discharged by the air 
pumps into the measuring and chemical regulating apparatus, 
A, which supplies the coagulant in correct proportion to the 
varying loads. The mixture of coagulant and greasy water 


particles, so that the filtrate is free from oil both in the 
mechanically suspended and the emulsified form. The accu- 
mulation of greasy sludge is removed daily by reversing the 
current of water through the filter bed, the oil and sludge 
passing to the drain. Beyond this periodic flushing out of 
the filter and recharging of the chemical tanks, no attention 
at the apparatus is required to meet the very rapidly varying 
loads on the station. "The apparatus has been remarkably 
successful, and its extension is contemplated. | 
All the dynamos, as well as the main switchboard, were 
supplied by Messrs. Mather & Platt, Ltd., Salford. The 
generating plaut consists of two 100-Kw. four-pole dynamos, 
coupled to triple-expansion three-crank engines by Messrs. 
Belliss & Morcom, running at 550 r.p.m.; two 200-K W. 
four-pole dynamos coupled to Belliss engines of similar 
type, running at 380 r.p.m.; and two 500-Kw. dynamos 
coupled to triple-expansion three-crank engines built by 
Messrs. Willans & Robinson, and running at 270 r.p.m. 
Allthe machines are shunt wound, and generate current at 
440 to 570 volte. 
all the engines are governed on the throttle, and are pro- 
vided with bye-passes enabling them to be run compound 
at times of heavy load, giving an additional output of about 
10 per cent. when required. — 1 
The Belliss engines are provided with separate condensera, 
the latter being arranged in pairs between the engines, as 
shown in the illustration below. 3 
The corresponding air and circulating pumps are driven 
by an extension of the crankshaft of the engine; the 
circulating pump is of the centrifugal type, running at the 
same speed as the engine, while the air pump is driven 
through worm gear running in an oil bath. "This arrangement 
was carried out by Messrs. Belliss & Morcomto Mr. Blackman's 


BELLISS-MATHER & PLATT GENERATING SETS. 


flows along the horizontal trough, 5, into the end of the re- 
action tauk, c, which was formerly the hot watertank. This 
tank is fitted with a series of baffle plates, arranged во as to 
effect the separation of the bulk of the grease before it enters 
the filter tank, р. 

The filtering medium employed is of a special grade of sharp 
quartz silver sand. The sand grains become by the action 
of the coagulant coated with а thick gelatinous precipitate, 
which has the power of arresting the exceedingly minute oily 


detailed specifications ; it is shown in one of our views on p. 
1048, from which it will be seen that the resuit is a remarkably 
compact and self-contained set of plant. The connections 
between the engines and condensers are extremely short, and 


easily kept airtight, while the power wasted in driving tke 


pumps is 8 minimum—an important point in the case of a 
day-load plant. An automatic atmospheric relief valve is 
provided, which places the engines in communication with & 
main exhaust pipe of cast-iron, 18 in. in diameter, carried 
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up to the top of the chimney. The air pumps discharge 
into two hot wells over the pump house, which are fitted 
with coke screens to act as filters. 

The two large sets are provided with а common con- 
denser, supplied by Messrs. Babcock & Wilcox. The air 


Laram BALANCER-BOOSTER SET. 


and circulating pumps in connection with this are situated 
in the pump room, and are driven through single reduction 
gearing by a motor of 35 B. H. p. The air pumps are of the 
Edwards iype, and with the double-acting circulating 
pump form a three-throw set, which was made by Messrs. 
De Ritter. The buckets of the air pumps are 17 in. in 
diameter, and of the circulating pump 18 in. with a 
common stroke of 14 in. The discharge from these air pumps 
passes through the 
Paterson  purifier de- 
scribed above. 

Water for condensing - 
is derived from thecanal, 
110 yards distant, 
whence it flows by 
gravitation through a 
24-in. culvert to a tank 
in the boiler house, 
returning after use to 
the canal at a point 100 
yards from the intake. 

The Willans engines 
are provided with gal- 
leries round the top of 
the casing, connected 
by a bridge, which also 
gives access to the main 
condenser valve between 
the engines, 

Contrary to the usual 
practice, the cylinders 
of these engines are 
lagged with composition 
covered with planished 
sheet-steel, as it was 
feared that wood would 
deteriorate at the high 
temperature of the 
superheated steam. 

The condensers are 
kept above ground to 
avoid weakening the con- 
crete foundations. which 
form a single solid block; 
a further advantage resides in the accessibility of the con- 
densers for cleaning and repairs. A trench 7 ft. deep sur- 
rounding the engine foundations accommodates the cables on 
the switchboard side, and the exhaust pipes, &c., on the 
opposite side, 
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, On the space beneath the switchboard gallery are two 


balancer-bcoster sets, made by Messrs. Mather & Platt. One 
of these consists of two four-pole balancer dynamos, each rated 
at 115 amperes, 220 to 285 volts, at 700 r.p.m., with a four- 
pole booster coupled between them capable of generating 200 
amperes at 0 to 100 volts. The booster 
is ова for charging and regulating the 
storage battery. The larger set consists 
of two four-pole balancers, each taking 
815 amperes at 220 to 285 volte, at 
640 r.p.m., coupled together, with a 
battery-regulating booster of 380 amperes 
capacity at 0 to 100 volts coupled to one 
end of the shaft, and a generator rated 
at 90 amperes, 570 volts, coupled to 
the other end. Tbe last-mentioned 
machine is used in connection with the 
high-pressure transmission system at light 
loads. 

A portable Reavell air-compressor (seen 
in the view below), driven by ashunt-wound 
motor, and working up to 30 lbs. per sq. 
in., is provided for blowing dast out of the 
armature windings, switchgear, &c. 

A 15-ton travelling crane, by Messrs. 
Carrick & Ritchie, spans the engine room, 
and a 60-in. electric fan at one end of the 
room provides for ventilation. 

The battery room is over the engine 
room, which is roofed with steel decking 
and asphalte. There аге two batteries, 
each consisting of 210 cells, of the 
The connections are 
made on a ‘system not commonly used, the lug of each 
plate in any cell being burnt on to the lug of a single 
plate in the adjoining cell, so that any peir of + and 
— plates can be lifted out and examined, or replaced by 
new ones, without disturbing the rest; this involves an 
even number of plates in each cell—in this case 16. 
An advantage of this system is that a short-circuit 


МР. Р Wy уг. 
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Maris SwITOHBOARD AT GENERATING STATION. 


between two plates is confined to these alone, and 
does not affect the rest of the cell; on the other hand, it 
would appear that the detection of such short circuits would 
be by no means an easy matter, аз a Voltage test could 
only be made by testipg all the plates separately. All the 
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cells are carried in a single tier on iron girders, insulated 
from the floor with porcelain oil insulators There are no 
regulating cells, each battery being used en bloc, and the 
charging and pressure regulation effected by the boosters. 
This is, as we have often urged, an admirable system, 
especially when used in conjunction with a reversible 
booster ; unfortunately, the latter was not available at the 
time when this installation was designed, but even with a 
simple hand-regulated booster the system has proved highly 
satisfactory. Each battery has a capacity of 600 ampere- 
hours at 80 amperes discharge rate, and 320 ampere-hours 
when discharged at 160 amperes, 

The main switchboard in the engine room is mounted on 
a platform 10 ft. 6 in. above the floor, and 9 ft. 9 in. wide ; 
the platform is supported entirely from the main wall of the 
building by bolts and struts, to avoid transmitting vibration 
from the engine beds through the platform to the walls. 

The low pressure part of the board was supplied by 
Messrs. Mather & Platt, and the high pressure part by the 
Electric Construction Co., Ltd., who also supplied all the 
transforming plant. The measuring instruments were made 
by Messrs. Kelvin & James White, Ltd., and Messrs. 
Evershed & Vignoles. We must mention here that the bigh 
pressure for tranemission to Millwall is obtained by boosting 
on either side of the main three-wire system, so as to 
make a five-wire system, the two outers of which, at 1,500 
—1,700 volts difference of potential, form the high pressure 
mains. 

Any of the four smaller generators, and the 500-volt 
booster mentioncd above, can be used in connection with the 


high pressure system, their leads being brought to change- . 


over switches which connect them with either the low 
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pressure or the high pressure board; in the latter case, 
Nos. 1 and 3 are coupled to run on the positive side, and 
Nos. 2 and 4 on the negative. The exciting circuits of 
these machines: are similarly provided with change-over 
switches and duplicate rheostate, so that they can be 
regulated at the switchboard to which, for the time 
being, they are connected. A similar arrangement is being 
fitted to the two large sets. 

The whole of the starting and regulating rheostats are 
fixed under the switchboard platform, and are controlled 
through bevel gear by means of hand wheels, with indicating 
djals, at the outer edge of the platform. A number of 
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Aron watt- hour meters, in circuit with the main generators, 
ampere- hour meters in circuit with the batteries and the works 
motors, and the change-over switches referred to above, are 
also situated beneath the switchboard platform. 

The main switchboard, which was designed by Mr. 
Blackman, comprises eight panels, consieting of 16 slabs of 
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enamelled slate bolted to a wrought-iron frame. "The upper 
portion of each panel carries the positive switchgear, and 
the lower the negative—a much better arrangement, we 
think, than the system which has not yet died out, of placing 
the positives at one end of the gallery and the negatives at 
the opposite end. A diaphragm of non-flammable wood 
separates the two portions. There are two generator panels, 
one for the balancers and battery, three for the feeders, one 
for the middle wire and booster switchgear, and one for the 
dynamo and bar voltmeters and switches, | 

The dynamo, feeder and balancer panels are all much 
alike, each having three vertical plug bars on the front of 
the slate, both above and below the dividing diaphragm, 
with four plug holes in each bar, so that it can be plugged 
on any one of four horizontal positive or negative bus-bars 
at the back, which run the whole length of the board. One 
of the latter on each pole is the main bus-bar; another is 
used for feeders requiring a higher station pressure than the 
normal. The other two are spares, used for special purposes, 
such as plugging in ammeters in series with the permanent 
instruments for calibration purposes, andso on. A chopper 
switch clcses on to each of the vertical bars, its free terminal 
being connected through a fuse with a 6-in. break to the 
corresponding dynamo or feeder. The two switches in con- 
nection with any one dynamo or pair of cables are 
mechanically coupled together behind the board and operated 
simultaneously by a single handle on the lower switch, 
forming an extremely neat arrangement. Ап edgewise 
ammeter is provided over each pair of dynamo -switches, 
and two ammeters side by side in the case of the feeders and 
balancers, the latter enabling the attendant 
to ascertain the state of balance on any feeder 
at a glance. Thus the whole of the gear for 
controlling any dynamo or feeder is contained 
in a space 9 ft. 6 in. high and 10 in. wide. 
Sockets are provided in each dynamo panel 
for the plugs of a Kelvin portable paralleling 
voltmeter of the usual type. There are no 
automatic circuit breakers, other than fuses, 
on the board. 

Four edgewise voltmeters are mounted on 
the voltmeter panel, respectively for the 
dynamos, the bus-bars, and the two sides of the 
three-wire system ; there are also four volt- 
meters to show the pressure at the feeding points, and the 
necessary multiple-way voltmeter switches are fixed below. 

The middle wire panel has three central zero shunt 
ammeters, reading 300—0—300, with which the middle 
wires of the feeder cables are connected, each ammeter 
recording the out-of-balance current of a group of feeders 
feeding the same portion of the district. The middle wire is 
earthed through an ampere gauge with a range from 0 to 


м 


500, an indicator showing the side of the system which is 


temporarily earthed when a fault occurs. 
A small plug bar is mounted on this panel, by means of 
which one pole of either of the two 100-Kw. generators may 
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be plugged on to the middle wire, and by running these 
machines at about half speed and regulating on the stop 
valve they may Бе used as balancers in case of necessity, 
as the balancing of the gystem is carried out entirely by the 
balancers, no middle wire connection being made on the 
battery. The balancers are started by closing their main 
switches, thus connecting them with the outers of the system, 
and closing the circuit through a starting resistance, from 
the centre of the switch of which is taken the middle wire 
cable. 

The lower portion of the same panel is occupied by the 
booster switches, &c., there being two D.P. switches to break 
the circuits of the two battery boosters, a change-over switch in 
the booster main circuit to enable the booster voltage to either 
assist or oppose that of the battery, a voltmeter (range 0 to 
150 volts) with two-way switch to indicate the voltage of 
each booster, and two shunt-breaking switches for the booster 
fields. 

On the left of the low pressure board is a telephone 
box, with instruments in connection with the reducer house, 
the exchange, and various parts of the works. Alongside 
this is a terminal fuseboard for the pilot leads, and further 
along the works light and power board for 12 circuite, the 
switches being arranged so that the respective circuits can be 
thrown on either side of the three-wire system, to help in 
the balancing. 

The high-pressure board is situated on the right of 
the low-pressure board, and consists of nine panels, 
with spaces to provide for extensions. It is built up on the 
cellular system, of enamelled slate slabs. The first six panels 
are for the boosters, including the four Belliss sets ; each of 
these is provided with a fuse on each pole, double-pole quick 
double-break switch, and ammeter; paralleling voltmeters 
are also provided. The next two panels are for the high- 
pressure feeders, and the last panel is used for controlling 
the sub-station, one of the reducers and two balancers in the 
latter being started and stopped from the generating 
station. 

(To be concluded.) i 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


 Aberdeen,— Electrical equipment of the Torrey tram- 
way route. See Official Notices to-day. | 


Batley.—July 3rd. Tramway panels and Highfield 
booster for the electricity works. See Official Notices to-day. 


Beckenham.—June 22nd. 
Official Notices June 5th. 


Belgium.— Јоле 24th. Tenders are being invited until 
the 24th inst., by the Belgian State railway authorities at La Bourse, 
Brussels, for the supply 'and installation of two 25-ton electric 
cranes. 


Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 


.workshops.  Particulars, specifications, &c., from C. E. Cardew, 
locomotive and carriage superintendent. 


Colchester.— June 22nd. Feeder cables, 
equipment and cars. See Official Notices June 5th. 


Coventry.— July 2nd. Pipework, economiser, coal- 
conveying plant, stokers and sundries, for the electricity works 
extensions. See Official Notices to-day. 


Darlaston.—June 29th. Electric wiring and fittings 
for the Town Hall Buildings. See “ Official Notices " to-day. 


Deusbury.—. July Ist. 
electricity works. See Official Notices " to- day. 


. Govan.—June 29th. Steam piping, electric pump, &c. 
See Official Notices” June 12th. 


Hornsey.—Electric wiring and fitting at the Council's 
offices. See '' Official Notices " to-day. 


Hull.—June 25th. Steam pipes for the Sculcoates Lane 
electricity works. See Official Notices June 12th. 


Electricity meters. See 


overhead 


Hungary.—August 31st. Tenders are being invited 
until August 3186 next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р 


One Lancashire boiler for the 


Launceston (Tasmania). — September 28th. 500 or 
more electric meters. See '' Official Notices " June 12th. 


Leek.—July 9th. Switchboard, balancing transformer 
and motor-generators, battery, crane. See Official Notices to- day. 


London.—June 22nd. Electrical accessories for the 
Metropolitan Asylums Board. See Officia Notices” June 12th. 


Middlesbrough.—July 4th. Underground mains, road 
work, &c. See '' Official Notices " to-day. 


New South Wales. — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 kw. for their tramway 
power rtation. Tenders may be submitted for either reciprocating 
or turbine engines. Full conditions for tendering are expected to 
be available аё the office of the Agent-General for New South 
Wales, 9, Victoria Street, 8.W., early in July. Tenders close in 
Sydney on September 12th next. 


Pietermaritzburg.—July 6th. Cables, feeder and 
junction boxes, cable terminals and telephones for electric tram- 
ways. See Official Notices” to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rangoon.—July Ist. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Re. 75 per set. 


Rochdale.— June 25th. Poles, overhead equipment, 
section boxes, &c. See Official Notices June 12th. 


Rotherham. — June 22nd. Two Lancashire boilers. 


Bee Official Notices June 12th. 


Salford.—June 20th. Pilot and telephone wires for the 
tramway poles. See '' Official Notices” June 5th. 


Saltburn.— Storage battery for the Cleveland Trust, Ltd. 
Bee '' Official Notices” to-day. 


Sheffield.— June 25th. 
" Official Notices June 12th. 


Spain.—June 30th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until the 30th inst, for 
the concession for the establishment and working of the telephone 
lines between Oviedo and Gijon, and between Gijon and San Juan 
de Nieva. Particulars may be obtained from, and tenders are to be 
"e pa La Direccion General de Correos y Telegrafos Carretas 10, 
Madrid. 


Stepney.—June 22nd. Meters and demand indicators 
for a year. Bee “Official Notices” June 5th. 


Stepney.—June 22d. Conradty arc lamp carbons 
for a year. See “ Official Notices " June 12th. 


Nt. Pancras. — July 2nd. Wiring the St. Pancras 
Infirmary for the Guardians. See Official Notices” to-day. 


St. Paneras.—July 14th. 350,000 carbons (12 months’ 
supply). See Official Notices” to-day. 


Stretford.—June 25th. Arc lamps, &c., for street light- 
ing. See Official Notices June 12th. 


Wiring the Technical School. 


Cables for 12 months. Sce 


Swindon.—July lst. 
See “ Official Notices " to-day. 


West Ham. — July 14th. — High-tension feeders and 
other cables. See Official Notices to-day. 


Wood Green,— June 24th. Underground mains, and 
roadwork for private lighting. See ‘ Official Notices" May 29th. 


CLOSED. 


Ashton-under-Lyne. — The T.C. has accepted the 
tender of the Albion Clay Co. for tramway cable. conduits, that of 
Messrs. W. T. Glover & Co., Ltd., for cable and troughing, and that 
of Mesars. Evershed & Vignoles, for a testing set. 


Dewsbury.—The Joint Hospital Board has accepted the 
tender of Messrs. Robey & Co. for an engine for the electric light 
plant, at £415, and that of Messrs. Hewitt & Kellett, of Bradford, 
for a boiler, at £340. 


Exeter.—The T.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for the supply of a complete set of 
mechanical stokers for the electricity works, at £1,486. 
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Bath Tramways.—We are asked to say that the state- 
ment which appeared in our last issue, that the British Westing- 
house Electric and Manufacturing Co., Ltd., were carrying out 
certain works for the Bath Blectric Tramways, Ltd., is incorrect, 
the British Westinghouse Co., being merely sub-contractors to Mr. 
Charles Chadwell—the sole contractor to the Bath Electric Tram- 
ways, Ltd., for the entire construction and equipment of their 
nxystem of tramways, the contract sum being £164,095. Amongst 
other sub-contractors are:—Cars and trucks, Messrs. G. F. Milnes 
and Co., Ltd ; cables, British Insulated and Helsby Cables, Ltd. ; 
points, crossings, and lay-outs, Messrs. Hadfields Steel Foundry Co., 
Ltd., and the Lorain Steel Co.; rails, The North-Eastern Steel Co., 
Ltd.; poles and pole fittinge, Messrs. Stewart & Lloyd and Mesers. 
Wm. Bain & Co.; trolley wire, Messrs. F. Smith & Co. 


Bradford.—The Corporation has just placed an order 
with the B.T.H. Co. for 11,600 of their B.T.H.-Edison lamps. 


Fife.—The Fife and Kinross Lunacy Board has accepted 
the offer of Mesars. Lowden Bros, Dundee, of £2,987, for the 
electric light plant, engines, and the installation at the asylum. 
This} was the lowest offer, the next being £3,360. 


Iikeston.—The Т.С. has accepted the tender of the 
British Westinghouse Co. for the supply of four tramcars, at £404 
each, on condition that two cars are delivered by August 1st. If 
the company cannot undertake this, the order is to be placed with 
Messrs. Dick, Kerr & Co., Ltd., at £545 each. 


Islington.— The following is a list of tenders received by 
the Electricity Department for the supply of two and three-wire 
alternating current, single-phase, 30-Kw. street tank transformers 
and switch boxes: 


Lahmeyer Electrical Co., Ltd. З ss ee £9,506 18 
British Electric T ransformer Co., Ltd. ‚+ 4,265 7 
John Fowler & Co., Ltd. 4,056 10 


British Electric Transformer Co., Ita. . 8895 7 


Ferranti, Ltd... 3,772 15 
British Westinghouse Electric and Mfg. Co., Ltd. 3,719 18 
Johnson & Philips  .. ix .. 8,651 15 
British Thomson- Houston Co., Ltd. e T .. 3,487 12 
Ferranti, Ltd. pa 8,448 15 


Electric Construction С Co., Ltd. ф (accepted) 2,966 10 

Islington.—The В.С. has accepted the tender of the 
Electrical Construction Co., Ltd., for the supply of 37 transformers 
and subsidiary apparatus for £2,966. 


Keighley.—Mr. E. M. Redfern, of Birmingham, has 
secured the contract for the electric lighting of the Keighley Free 
Library. 


Lewes.—The East Sussex County Council's contract for 
intercommunication telephones throughou: the County Hall, Lewes, 
has been secured by Mr. E. J. H. Long, of that town. 


London.— The tender of the Sir Hiram Maxim Electrical 
and Engineering Co., Ltd., has been accepted by the London 
United Tramways, Ltd., for high voltage and special lamps and 
accessories. 


National Telephone Co.— The directors of the National 
Co. have accepted the tender of Mesers. Rowland Carr & Co., for 
the supply of insulating componnd, for six months ending Decem- 
ber 31st, 1903. This is the fifth half-yearly contract Messrs. Carr 
have received from the company for their compound. 


Poplar.— The E.L. Committe recommends that the 
following tenders, in respect to extensions necessary to minimise 
the risk of breakdowns owing to the probable overloaded condition 
of the works next winter, be accepted: — Hart Accumulator Co., 40 
cells, £269; Electric Construction Co., change-over switches and 
panels for high-tension board for Nos. 5 and 6 generators, and two 
sets of isolating switches for disconnecting long-range starting gear, 
£278, and one low-tension feeder panel for reducer house, £250; 
E. & F. Moy, Ltd., resistances for the regulation of Nos. 5 and 6 
generators, £56; Kelvin & White, one middle wire panel, £111, 
six feeder logs, £192, two recording voltmeters, £32, two recording 
amperemeters, £35; Paterson Engineering Co., Ltd. „set of patent 
filter apparatus, £45. 


Salford.— The T.C. has accepted the tender of Messrs. 
Smith & Co., of Salford, for the installation of the electric light at 
the new fire station, at £230. 


Wandsworth.—The Borough Council has accepted the 
tender, at £350, of the County of London and Brush Provincial 
Electric Lighting Co., Ltd., to instal the electric light in the Town 
Hall, and provide electric fans. 


Wolverhampton.—The T.C. has accepted the tender of 
Mr. H. Holloway for the construction of the electric tramways on 
the overhead system at £28,000. 


Worksop.—The U.D.C. has accepted the tender of 
Messrs. Taylor & Co., of Marsden, for the supply of a Lancashire 
boiler to the electricity works, at £498, and that of the Electrical 
Co., Ltd., for an engine and dynamo, at £1,394. 


FORTHCOMING EVENTS. 


Friday, June 19th.— At 9 p m. Royal Institution. Extra Friday 
evening discourse by Prof. Pierre Curie (Faculté des 
Sciences à la Borbonne, Paris) on “ Radium” (in 
French). 

Tuesday, June 23cd.—At9 p.m. Institution of Electrical Engineers. 
Conversazione and reception by the President at the 
Natural History Museum, South Kensington. 

Tuesday, June 23rd.—At 9 p.m. Institution of Electrical Engi- 
neers. Conversazione and reception by the President 
at the Natural History Museum, South Kensington. 

Friday, June 26th.—At 5 p.m. Physical Society. “ Science 
meeting, to be held in the Physiological Laboratory, 
University of London, South Kensington. Elec- 
trical Effects of Light upon Green Leaves," by Dr. 
A. D. Waller; “Blaze Currents (1) of a Vegetable 
Tissue ; (2) Of an Animal Tissue," by Dr. Waller; 
“ On the Movement of Unionised Bodies in Solution 
in an Electric Field," by Dr. Hardy. 

l [At 4.30 p.m. a gpecial general mesing of Fellows 

is to be held adopting certain Articles of Association. | 

At 7.30 p.m. Junior Institution of Engineers. Meeting 

at the Finsbury Technical College. Mr. R. P. How- 

grave Graham will deliver a lecture illustrated by 

experiments on “High Frequency Electric Dis- 
charges.” 


ADDENDA TO ELECTRICITY SUPPLY 
- WORKS LISTS. І 


Fon various reasons, some of the particulars relating to our 
lists have arrived too late for insertion in the sheets; a 
number of these are given below, and can, if desired, be 
copied on the sheets. 'Those who do this will incidentally 
acquire some slight appreciation of the labour involved in 
preparing these tables, embracing nearly 350 stations. 


PROVINCIAL. 


BUBNLEY.—Add 1 Lanc.; 1 Bellies triple exp.; 1 Dick, Kerr, 
150 xw. Max. loads, Itg. 386:5, tr. 400 Kw. Capital exp., 
£75,146. Рг. Itg., 31,995; added during year, 3,929 ; 
H.P. of motors, 100. Price for power, 3d. to Id.; traction, 
14а. Units sold, 1,293,323. Price obtd., 2˙428d; works 
costs, 765d; total costs, 1 054d. 


GRAVE SER D.— Supply pressure, 230 & 460 v. Add 2 Lanc., Led- 
ward ejector cond., motor-driven pumps. Max. load 
recorded, 405 xw. Battery, 630 amp.-hra. Capital exp., 
£45,000. Pr. ltg. 5,350. Pub. ltg, add 50 Nernst. 
Price chgd., ltg, 7d. & 2d. m. d., or 5d. flat; pr., 2d. 
Units sold (3 mo.) 117,728. Price obtd., 2:524. ; works 
costs, 1:45d. 


MaipENHEAD.— Corporation. Opened Dec., 1902. Engineer, С. О. 
Milton. Supply pressure, 230 & 460 v. 3 B. & W., jet 
cond.; 3 steam dynamos, by Clayton Engineering Co., 
180 xw.: max. load, 98 kw. Battery, 28 Kw., 350 amp.- 
hrs. Maine, ppr. vulc. bit. sheathed; dist. triple conc., 
fdrs. triple & conc, in Sykes conduits, Some lead covd. 
and armd. conc. ppr. Capital exp., £23,000. Pr. Itg., 
7,000. Pub. ltg., 36 arc, 10 Nernst. Motors, 11 = 36 H.P. 
Price chgd., ltg. 6d. (to be red. to 5d. in Oct.), pr. 3d., 
flat rate with disc. 


NEWMABKET.—Max. load, 188 kw. Battery, 230 cells, 245 KW.- 
brs., max. disch. 98 amps. Capital exp., £29,960. Pr. Itg., 
13,821 ; lamps added, 4,230. Unita sold, 90,554. Price 
obtd., 6d.; works costs, 1:8d.; total coste, 281d. New 


plant erecting—1 Economic, 1 Belliss set. 


NonwicH.—Supply pressure, 220 & 440 v. Plant cap., 2.135 кж.; 
max. load, 1,510 xw. Battery, 200 xw. for 3 hrs. Capital 
exp, £170,000. Pr. ltg. 76,022; lamps added, 7,773. 
Motors, 180 = 789 HP. Units sold (end of 1902), 
1,481,179; price obtd, 3 95d.; works costs, 1°50d.; total 
costa, 2 10d. 


OuLTON BROAD.— Supply authority, Barber, Croft & Co. Opened 
1902. Eogineer, Б. Barber. Supply pressure, 230 
volte, p c. Boilers, 1 Cornish, 1 Paxman Joco. Engines, 1 
Paxman, 1 Hornsby horizontal. Generators, 1 Laurence 
Scott, 1 Harrison Engine Co., 23 Kw.; max. load, 18 kw. 
Battery, 28 Kw.-hrs., Chloride. Mains, bare cpr., and conc. 
lead covd. armd. Capital expd., £1,500. Pr. ltg., 800. 
Price chgd. 64d., flat rate with diac. 


Sr. HEsLENS.— Max. load, 874 xw. Add St. Helens Cable Co.'s 
mains. Capital exp, £133,020. Pr. Itg., 35,125; lamps 
added, 8,836. Motors, 108 = 547 H.. Units sold, pr. 
448,823; pub., 51,704; tr, 1,014,218; total, 1,514,745. 
Price obtd., 1:99d. ; works coste, '648d. ; total costs, 955d. 


WEST HAM.— Pr. Itg., 66,569; lamps added, 16,843. Pub. Itg., 128; 
arc, 154 inc. Motors, 66 = 256 HP. Price chgd., Itg, 7d. 
and 2d. m. d.; pr, 5d. and 1d. m. d., and special terms, 
Units sold, 1,885,173. Price obtd., 3-41d.; works costs, 
1:614. 
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Torquay.—Engineer, P. Storey. Capacity of plant, 665 xw. ; max. 
load, 250 xw. Capital exp., £46,000. Pr. Itg., 16,245; 
lamps added, 2,363. Unita sold, 262,981. 


Wonkksor.— Max. load, 125 xw. Capital exp. £20,000. Pr. Itg., 
6,891; lamps added, 3,244. Pub. ltg, add 65 inc. 
Motors, 10 = 38 нр. Price chgd, 1%. 4d., pr. 14d. 
Units sold, 123,298. Price obtd., 2 9d; works costs, 1 74d.; 
t:tal costa, 2:19d. 


Yonx.—Capacity of plant, 1,760 xw.; max. load, 550 kw. Capital 
exp., £69,000. Pr. Itg, 44,000; lamps added, 14,000. b. 
ltg., 66 arc. Motors, 63 = 270 н.р. Price chgd., 7d. and 
14d., m d., or 44d. to 3d., sl. sc. Units sold, 652,000. Price 
obtd., 2:69d.; works costs, 1:03d.; total costs, 1°896d. 
Extension plant completed. 


LONDON. 


Ввомртон & Kensincrox —Max. load, 1,612 kw. Capital exp., 
£223,606. Pr. ltg., 137,325; lamps added, 16,113. Pub. 
ltg., 16 are. Price chgd., Ир. 6d, pr. 3d. Units sold, 
1,952,230. Price obtd, 5:76d.; works costs, 1`314.; total 
costs, 2 34d. 


HackNEY.—Add 3 B. & W.,and B. & W. water softener. Max. 
load, 1,161 kw. Pr. Itg., 63,457; lampe added, 36,957. 
Pub. l'g, 302 arc, 44 Nernst. Motors, 93 = 380 E. p. 
Units eold, 1,614,968. 


SrEPNEY.—Add 2 Willans, 3 M. & P. Total plant capacity, 
1,220 Kw.; max. load, 952 Kw. Capital exp, £150,000. 
Pr. ltg. 54,318; lamps added, 23,504. Pub. Itg., 170 arc., 
13 inc., 6 Nernst. Motors, 147 = 411 н.р, Price chgd., Itg., 
8d. & Id., рг. 2d. and 1d. Units sold, 1,761,538. Price 
obtd. (approx.), 2:46d. ; works costs (approx.), ‘96d. ; total 
costs (approx,), 123d. 


NOTES. 


The Albert Hall Concert.—The invitation Concert at 
the Royal Albert Hall, given by the President of the Institution of 
Electrical Engineers in connection with the International Tele- 
graph Conference, was, from s popular point of view, socially and 
musically, an unqualified success. But if, as we suspect, the pro- 
gramme was arranged to give our foreign visitors a favourable 
impression of native musical art and choral singing, we beg 
leave to say that it was decidedly open to improvement, 
so we will speak freely, though in no ungenerous spirit. 
Sullivan’s “Di Ballo” overture was a happy choice, but his 
songs, highly as they are appreciated by our own people, can 
ecarcely commend themselves to our visitors unless they are con- 
versant with the English language and the sentiments expressed by 
the words, and the same may be said of the two excerpts from the 
operatic works of Goring Thomas.  Mackenzie's overture, " The 
Cricket on the Hearth” cau scarcely be called a fine example 
of English music, nor even of Mackenzie bimself, and might 
well have left room for something better. Even the 
unaccompanied evening hymn “О Gladsome Light,” from the 
Golden Legend, beautiful gem as it is alone, is preferably heard in its 
setting in Sullivan’s great sacred work, but it gave the Royal Choral 
Society an opportunity of which the members took full advantage, 
although the Albert Hall never strikes usas a building for obtaining 
the most satisfactory results in choral singing. An even better effect 
was secured in Sir Frederick Bridge's “ Ballad " for solo voice, chorus 
and orchestra, The Forging of the Anchor,” which was musically the 
piéce de resistence of the evening, although Mr. Andrew Black seemed 
overweighted in the solo parts. The general effect, however, was 
highly creditable to the Abbey Organist and the forces under 
his command, and the composition is a notable contribution 
to this form of musical art. At one time our choral singing was 
among our principal titles to be termed a musical nation, but alas ! 
that day has gone. The old masterpieces have been forgotten, for 
what reason it is difficult to say, but it is certain that the attach- 
ment which clung to choral singing in the days of the old Sacred 
Harmonic Society, and for some years after, has undoubtedly 
waned. The true cause may probably be found in the hurry and 
scarry of daily life, and the desire for variety in small doses, which 
seems to characterise the musical wants of the present generation. 
We heartily endorse tbe following comments from the '' Musical 
Notes" of the Pall Mall Gazette of June 12th, the more so as they 
might well have been written for this very concert: 

„We have, now this long time, voiced the very definite opinion 
that there is nothing more fatal to success in choral singing than the 
accumulation of numbers just for the sake of numbers. We deplore, 
every time we attend a concert given by the Royal Choral Society, 
the waste of energy obvious in the conducting of Sir Frederick 
Bridge, a finely enthusiastic musician, who is beseiged, in the matter 
of his artistic intentions, by the irrepressible hostility of—may ore 
call it ?—over-population. With many hundreds of choristers, the 
musical misreading of a dozen voices is sufficient to overset the 
balance of the whole choir. And therefore we have lost our faith 
in the capability of innumerable singers to produce in combination 
a great artistic unity of result, even though we may trust to 
preserve a sense of tolerance in listening to the efforts of so 
many singers doing their level best one to another, and supporting 
each other with extraordinary loyalty and devotion.” 

Some of Mr. Edward German's compositions would have given 
our visitors a good insight into the style of music which was 


liar to our country in bygone centuries, and which would have 
еа truly representative of early pastoral England. Still, with 
« A]]- British " artistes like Madame Albani—no longer the Albani of 
old, be it regretfully said Miss Clara Butt, with her magnificent voice 
and intensely dramatic vocalieation, Mr. Andrew Blick and Mr. Ben 
Davies, together with Miss Marie Hall to give an extra zest to the 
musical feast by her remarkable violin playing, the audience seemed 
well content with the good things provided for them. Sir Frederick 
Bridge (conductor) and Mr. Henry Bird at the piano, did all that 
could be expected from such accomplished exponents of their 
respective duties, and the great invitation concert at the Albert 
Hall, so thoughtfully and generously provided by Mr. Robert Kaye 
Gray, will live long in the memories of those who were fortunate 
enough to be present. 


Postal Telegraphs.—Mr. Сео. H. Comport, I. S. O., 
who retired on the 20th ult., under the age limit, after a service of 
513 years, entered the service of the Electric Telegraph Co. in 
Beptember, 1852. At that time the instrument room of the com- 
pany at Lothbury, where Mr. Comport was located, contained only 
eight double-needle instruments; afterwards the foreign gallery 
was built, and the company became the Electric and International 
Telegraph Co. Mr. Comport's first removal from Lothbury was to 
the old wooden station at Paddington, where he acted as night 
clerk-in-charge. Не was afterwards transferred to Neath, 
Gloucester, and Swindon. Being of a mechanical turn of mind, 
he profited by the association with men employed in the engine 
works at the latter town, and ultimately he commenced his career 
in the engineering department of the E. & I.T. Co. as storekeeper 
at Bristol. He next became olerk of works to the foreman con- 
structing the single wire line from Plymouth to Truro, which was 
completed before the Cornwall Railway was opened (practically in 
the old coaching days, for there were two four-horse mail coaches 
running daily between these two places). After the opening of the 
Cornwall Railway, Mr. Comport's desire to improve his prospects 
led him to accept the invitation of the British and Irish Magnetic 
Co. to take up a position of foreman of construction. After the 
completion of the London and Doncaster road line, he took up the 
position of testing inspector at the Threadneedle Street office. In 
1861 the United Kingdom Telegraph Co. invited Mr. Comport to 
take an inspectorship, which he held in various parts of their syetem 
until the acquisition of the telegraphs by the State. Daring his 
33 years of service in the Post Office, Mr. Comport has introduced 
many useful appliances, chief amongst which is the tension ratchet 
for measuring the strain in regulating wires—a tool now in general 
use all over the world; also the method of binding-in copper wires 
by covering the wire with a sleeve, and using a copper tape binder. 

Mr. Comport’s services to the State have been recognised by his 
having had the "Imperial Service Order" conferred upon him, 
which he has well deserved. Ав an old and valuable servant 
and a genial comrade, his presence will be greatly missed in the 
Service. 


Institution of Mining Engineers.—The meeting of 
this Iastitution, which is to be held at Burlington House, W., on 
Thursday, July 204, and the two followiog days, will have a 
number of electrical papers under consideration. Among those 
down for reading on the tirst day are the following:— 

“ Electric Coal-cutting," by Mr. W. E. Walker. 

„ Paeumatic and Electric Locomotives in and about Coal Mines," 
by Mr. A. B. E. Ackermann. 

" Electrical Piant Failures, their Origin and Prevention,” by Mr. 
A. C. Cormack. 

“The Electrical Driving of Winding Gears,” by Mr. F. Hird. 

‘Electric Power Distribution by Continuous Current for 
Mining and General Purposes in North Wales" by Mr. T. P. 
Osborne Yale. 

The City Road Station of the County of London and Brush Pro- 
vincial Co. will be visited on the Friday afternoon, and on Batar- 
day morning the Chiswick power station of the London United 
Tramway Co., also the National Physical Laboratory, will be 
inspected, 


Municipal Trading.—On Monday last the Joint Com- 
mittee of the two Houses of Parliament met in private to arrange 
for further sittings and the takiug of evidence in respect of the 
reference to consider and report as to the principles which should 
govern powers given by Bills and provisional orders to municipal 
aud other local authorities for industrial enterprises within or with- 
out the area of their jurisdiction." The Committee appointed the 
Earl of Crewe as Chairman, and decided to hold its first sitting on 
Monday. 

Royal Society.—Among the papers to be read yester- 
day were:— 

" The Forces Acting on & Charged Electric Condenser moving 
through Space," by Prof. Trouton, F. R. S., and Н. R. Noble. 

"Oa the Discharge of Electricity from Hot Platinum," by Dr. 
H. A. Wilson. Communicated by C. T. R. Wilson, F.R 8. 


Municipal Trading.—In the House of Lords on June 
12th it was agreed that the Lords following be named of the 
Committee to join with a Committee of the House of Commons to 
consider the subject of municipal trading, viz. :—The Earl of Crewe, 
Lord Zouche, Lord Barnard, Lord Brougham and Vaux, Lord Aber- 
dare, Lord Lamington, and Lord Rothschild. 


Industrial Freedom League.—The annual meeting of 
the League will be held at the Westminster Palace Hotel, Victoria 
Street, S. W., on Wednesday, 24th inst, at 5 p.m. when Lord 
aa P. C., D. C. L., the president of the League, will be in che 
chair. ! 
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American Society of Mechanical Engineers,—On 
Jane 23rd the convention of thia society opens at Saratoga, and 
remains open until 96th inst. Mr. James M. Dodge is president, 
and the following are amongst the papers to be read :— 

“ Rational Train Resistance Formula," by J. B. Blood. 

„Turbine Flow Recorder," by C. M. Allen. 

“Shop Management,” by F. W. Taylor. 

“Steam Turbine from Operating Staudpoint," by F. A. Waldron. 

"Curves of Water Consumption for various Horse-powers of 
several Engines,” by D. S. Jacobus. 

„Drawing Office Equipment," by J. McGeorge. 

" Alternatirg-current Motors for Variable Speed,” by W. I. 
Blitcher. 

" Positive Governor Drives," bv A. H. Eldredge. 

Test cf a 12-H.P. Gas Engine," by C H. Robertson. 

Internal Combustion Engine using Kerosene as Fuel,“ by Н. F. 
Halladay and G. O. Hodge. 

“ Gas Engine Testing, by E. C. Oliver. 

" Hot Well as Oil Extractor," by A. H. Eldredge. 


South African Notes,—Onur Special Correspondent at 
Johannesburg writes, under date May 25th, 1903:— 

Cape Town.—A thorough re-organisation of the staff of the clec- 
tricity works is to take place shortly. 

A deputation of the members of the Table Bay Harbour Board 
recently waited on the Treasurer-General (Sir Gordon Sprigg) with 
reference to the electrification of the Sea Point Railway, as pro- 
poed in the Bill of the Cape Town Electric Tramways Co. The 
proceedings were private. 

Sea Point and Green Poiut.—A public meeting of ratepayers is to 
be held to decide whether to recommend the Council to support or 
oppose the Bill for the electritication of the S^a Point Railway. 
Mach diesatisfaction has been recently expressed with regard to the 
condition of the municipal trams, and at the last meeting of the 
Council, Councillor Yallop moved that the town engineer be 
instructed to draw up a report on the subject. 

Lourengo Marques.—The construction of the electric tramways 
is being rapidly pushed on with, and it is hoped to have the cars 
ranning by Christmas, 

Bulawayo.—Mr. A. E. Uttley, until recently engaged at the 
Manchester electricity works, has arrived in Cape Town, and has 
proceeded direct to Bulawayo, having been appointed constructor 
and electrical inspector to the Rhodesian Government. 


Institution of Electrical Engineers (BIRMINGHAM 
SEcTION).—Aft the annual meeting held on May 27th it was 
reported that the memberehip had during the past year increased 
by 47 to 199. The following is the Committee nominated for the 
year 1903— 4:— 

Past-Chairmen,--Sir Oliver Lodge, D. So., F.R.8.; Henry Lea, M. Inst. C. E. 
(Chad man,-—-J. C. Vaudrey, M.Inst.C E. 

Vice-Chairman -W. E. Sumpner, D.Sc. 

Meimbers.--F. Brown; A. Coleman: A. Dickinson; T. Hawkins; R. Н, 
Housman; J. H. McLean; W. O. Rooper; C. E. C. &hawfield ; A. M, Taylor; 


and R. Threlfall, F.R.S. 
Hon. Secretary. =D. K. Morris. 


Institution of Civil Engineers.—The opening day of 
the Engineering Conference was blessed with fine weather, and 
& large attendance greeted the inaugural address of Mr. John 
Clarke Hawkshaw, M.A, President, which was delivered iu the 
meeting room of the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, all the sections attending. The President 
bri: fly reviewed the progress of engineering during the interval 
which has elapsed since the last Congress in 1899, referring to tha 
great wo: ks which have been completed, such as the Nile dam, the 
work of the Engineering Standards Committer, the progress of 
engineering education, the tra'ning of officers of the Army and 
Navy, the sewerage and transport problems of London, & 2. A vote 
of thunks to the speaker was proposed by Sir John Wolfe Barry, 
and seconded by Sir William White. The meeting then split up into 
the various sectione. Among the mattera of greatest interest to the 
electrical engineer was, probably, the paperon “ Wireless Telegraphy,” 
by Mr. E. A. N. Pochin, read at the Guildhall, Westminster, the 
discussion on which should prove of more tban ordiaary iuterest in 
these days of unsubstantiated rumours. There were also papers on 
“ [uternal Combustion Eogiaes for Driving Dynamos,” introduced 
by Mr. H. A. Humphrey, “ Gauges aud Standards as affecting Shop 
and Manufactory Administration," by Mr. H. J. Marshall, delivered 
at the IL stitu'ion of Mechanical Engineers, and the paper on 
" Automatic Signalling,” by Mr. W. J. Cud worth, the discussion on 
which, iu view of the great progress in partially and wholly 
electrically operated sigcalling systems, might have been expected 
to be far more comprehensive than wasactually the cas». 


Personal.—We understard that Mr. Sydney Woodfield, 
of the contract department of the Brush Electrical Engineering Co, 
Victoria Works, bas been appointed by the British Thomson- 
Houston Co. as engineer to the London office. Mr. Woodfield was 
formerly oa the ВТН. staff, and left to take up the position as 
ass i: taut enginecr to the Glasgow Corporation tramways. Before 

taking up the work in London he wii] spend two or three months 
at the Rug by works. 

Mr. Bertram Blount, consequent on the death of his partner, has 
removed to 76—78, York Street, Westminster, where he will con- 
tinue in practice under his own name. 

Mr. Nicholas Murray, principal forcman for Messrs. Macartney, 
McElroy & Co., Lid, who bas been engaged in layiug the electric 
tramlines at Rotherham, has been presented by the staff with a 
writing case on his departure for Delagoa Bay, where he will super- 
intend the laying of the new tramway track. 

Mr. I. Harding Jenkins, who is relinquishing the position of chief 
inspector at Bristol for thc National Telephone Co. in order to take 


up а post af the head offices in London, has been presented by the 
Bristol staff with a travelling bag and pocket wallet. 

Mr. H. Bell, who is relinquishing the managerahip of the Cardiff 
district, National Telephone Co., for а more important post in the 
metropolis, bas been presented by the local staff with a silver tea 
service and a pair of silver entreó dishes. 

Mr. Thomas Tate, one of the Newcastle tramway officials, has been 
appointed traffic superintendent for the Shipley and District Tram- 
ways. He has been connected with the Newcastle system as 
assistant traffic superintendent in its inauguration in 1901. 

Mr. H. H. Vreeland, of the New York street tramways, is to give 
evidence before the Royal Commission on London Street Traffic in 


: July. 


The Engineering Standards Committee. — The 
following is a list of the Committees now sitting, together with the 
names of their chairmen :— 


COMMITTEE. CHAIRMAN. 
Main Committee .. МА ae . James Mansergh, Eq. 
Finance Committee s4 ev А es James Mansergh, Esq. 
Calculation Committee . $8 ci ee Н. J. Cornish, Esq 


Committee on Ships’ Sections. A .. A. Denny, Esq. 
Sub-Committee on Ships’ Tests .. A. Denny, Esq. 
Committee on Rails "€ 25 .. Bir J. Wolfe Barry, K.C.B. 
Sub-Committee on Railway Rails T oo J. C. Inglis, Esq. 
Sub-Committee on Tramway Rails W. Howard-Smith, Esq. 
Sub-Committee on Tire Protiles James Holden, Esq. 
Connunittee on Railway Rolling Stock Under- 
frames Sir Douglas Fax. 
Committee on Bridges and Building Construction Sir B. Baker, K.C.B. 
Committee on Locomotives. Sir Dougias Fox. 
Sub-Committee on Component Parts and 
Types.. F. Wolley-Dod, Esq. 
Sub-Committee on Tires, ‘Axles, ‘and Springs W. Lorimer, Esq. 
Sub-Committee on Steel Plates .. .. W. Lorimer, Esq, 
Sub-Committee on Copper and its Alloys .. William Dean, Esq. 
Committee on Electrical Plant Bir, W. Preece, K.C.B. 
Bub. Committee on Generators, Motors and . 
Transformers є А з 5% .. Col. Crompton, С.В. 
Sub-Committee on Cables R. Kaye Gray, Esq. 
Sub-Committee on Temperatures of Insu- 
lating Materials .. Dr. Glazebrook. 
Sub-Committee on Telegraphs and Tele- 
phones А е 
Sub-Committee on Electrio Railways ae .A. P, Trotter, Esq. 
Sub-Committee on Electric Tramways Vs » ў i 
Bub.Committee on Central Station Rules . C. H. Wordingham, Esq. 
Committee on Screw Threads and Limit чаш Н. F. Donaldson, Esq. 
Sub-Committee on Screw Threads V» Уз T $5 
Sub-Committee on Limit Gauges vs 
W. Maw, Esq 


W. Matthews. Esq., C.M.G. 


John Gavey, Esq. 


Committee on Pipe Flanges .. ee 
Committee on Cement .. ©» v 


International Telegraph Conference.—On Saturday 
last the delegates to the International Telegraph Conference 
were invited to a garden party at Coombe House, Kingston 
Hill, by the deputy-chairmau and directors of Siemens Bros. 
and Co. After a very pleasant journey by special train to 
Norbiton, the guests were driven in clesed conveyances 
to the house, where they were received by Mr. and Mra, 
Carl Siemens. The weather conditions being adverse, everything 
that kindly thoughtfaloess could suggest had been done to make 
those assembled happy, and this was most successfully accom- 
plished by the aid of two or three bands, and two parties 
of vocaliste, the one discoursing Neapolitan music, and the other, 
the Jap Singers, giving light lyrics, differing widely in character. 
A charming supper was served in a large marquee in the grounds, a 
covered way extending the whole distance from the house. After- 
wards the gueste made their way back to the house, where dancing 
was commenced in the library to the strains of music by a military 
band, thus winding up, in spite of the weather, a most enjoyable 
evening. 

On Mondav, at Windsor, the Kiog received Mr. Austen Chamber- 
lain, M.P. (Postmaster General), S'r George Murrav (Secretary to 
t^e Post Office), Mr. J. C. Lamb, C. B., C. M. G. (Second Secretary). 
Mr. G. W. Smyth, C. B. (Assistant Secretary), Sir Н. C. Fischer 
(formerly Controller of the Central Telegraph Office), and other 
officials and many members of the International Telegraph Con- 
vention. The delegates, about 300 in number, travelled to Windsor 
by special London and South-Western train. The King received 
the delegates in St. George's Hall, the Queen, Princess Victoria, the 
Prince and Princess of Wales, and the Royal Children being also 
present. The principal delegates were presented to the King. 
Refreshments were served to his Majesty's gueste, the municipal 
band of Rome perfurming meanwhile. 

The Lord Mayor and the Lady Mayoress gave a State reception 
and conversozione at the Mansion House the same evening to Mr. A. 
Chamberlain, М.Р., and the members of the International Tele- 
graph Convention. The guests numbered about 1,200. During the 
evening the string baud of his Majesty's Scots Guards played a 
selection of music in the Egyptian Hall, and a programme of vocal 
music was performed by Mr. Gregory Hast, Miss Alice Lakin, and 
Miss Marie Narelle, with Mr. Herbert Cooke as accompanist. 

On Tw: sday evening a reception and dinner were given in honour 
cf the delegates by the T. C. and M. Co., at the gutta-percha works 
in Wharf Road. The Times says that the guests were received by 
Sir Robert Herbert, and before dinner they were allowed the 
opportanity of viewing the various operations carried out at the 
works, inclading the preparation and purification of gutta-percha 
from the raw state and its application as an insulating covering to 
wires and cables. Dinner was served in one of the warehouses, 
which for the occasion had been skilfally transformed iato an oak- 
panelled banqueting hall. The toasts, which were given in French, 
the official language of the Telegraph Congress, were few and short, 
including, besides the King and Royal Family, only the delegates 
of the International Telegraph Conference, which was responded 
to by Herr Sydow, of Berlin, M. Bordelongue also speaking. 
Afterwards there was a short concert, in which Signorina Sassoli, 
Mmc. Susanne Adams and Herr Kubelik took part. 
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The Disposal of Refuse in Smaller Towns.— This 
question having reached an acute stage in many communities, a 
report presented to the Stirling Town Council on Monday night by 
Mr. Goudie, master of works, giving the relative costs of different 
methods of refuse disposal, is interesting. The probable cost of a 
refuse destructor of two cells, with boiler and settings, flues, damper, 
&c., and centrifugal dust-catcher, he estimates at £2,126, with an 
additional £1,277 for chimney, buildings, &c. The average yearly 
cost of destroying the refuse he estimates at £686 12s. 8d., including 
£238 4s. 2d. asinterest and sinking fund at 7 per cent. The return 
for clinker and value of steam generated would be £173 13s, 
bringing down the yearly cost to £512 193. 8d. By the present 
system of carting the refuse the cost is £352 2s. 6d., while to the 
new depdt it would be £402 2s. 6d. The cheapest system would be 
that of motor traction, which he estimates сопа be done for 
£288 98. 6d. per annum. The capital outlay for two motor tip- 
wagons would be £1,400, And allowing for depreciation, interest, 
wages, fuel, &c., the annual expenditure would amouat to £640 12s. 
The wagons would only be required for five hours each day, and by 
hiring them to other trusts for the remainder of the day an income 
of £352 28. 6d. would be secured, reducing the cost of motor traction 
to the.sum named. 3 


Conversazione at the Institution of Civil Engineers. 


—On Wednesday evening last & conversazione was held at the 
headquarters of the Institution, the guests being received by the 
. President, Mr. J. C. Hawkshaw, and Miss Hawkshaw. The whole 
of the rooms were thrown open and were tastefully decorated; the 
string band of the Royal Artillery, conducted by Cav. L. Zavertal, 
M. V. O., performed a lengthy programme, and a chorus led by Mr. 
Robert Hilton gave a selection of glees, madrigals and part songs. 
A large collection of paintings and other works of art, including 
pieces of plate presented to members of the Institution in con- 
nection with the completion of public works, was on view, and a 
variety of engineering models and scientific apparatus was shown. 
Amongst the last category we may mention an interesting exhibit 
of electric welding apparatus shown in operation by Mr. R. J. 
Wallis-Jones, the chief feature of which was an automatic welder 
- for joining small wires, hoops, &c.; an enclosed liquid starting 
switch, by Mr. L. J. Hunt; Mr. A. W. Beuttell's “ Linolite " 
system of electrical illumination, by Mr. A. 8. E. Ackermann; 
measuring instruments, by Messrs. C. W. and Lil. B. Atkinson; 
measuring instruments and a rotary synchroniser (in action) by Mr. 
Kenelm Edgcumbe; a collection of telegraphic apparatus by Mr. 
John Gavey, shown in action ; cable signalling apparatus, in opera- 
tion, a scale model of the bed of the Atlantic Ocean, showing the cables, 
and a model of the cable-ship Restorer, by the Eastern Telegraph Co.; 
an interesting machine for calculating the sizes of electric cables for 
given conditions, by Mr. Harold Hastings; electrically-worked 
points, reverser and selector, by Mr. J. C. Sykes; limit gauges, &c., 
by Mr. 8. E. Thornton; model of a new gas producer, by Mr. J. E. 
Dowson; and a large number of models and speeimens of great 
interest. 'The conversazione was well attended, and was in every 
respect a great success. „ 


Edmundson's Electricity Corporation, Ltd. — A 
dinner of the resident engineers and staff took place on Wednesday 
evening in the Throne Room of the Holborn Restaurant, the com- 
pany, with guests, numbering nearly 100. The musical pro- 
gramme, under the direction of Mr. Herbert Schartau, was inter- 
spersed with & few well-selected toasts, the usual loyal ones, of 
course, taking precedence. | 

The Chairman, Mr. F. E. Gripper, proposed the toast of “The 
Resident Engineers and Staff," and in so doing alluded to the fact 
that the staff was outgrowing its clothes, the numbers increasing to 
such an extent that the difficulty was to properly find room for it. 
As regards the resident engineers, it was considered by some 
risky to have all of them away from their respective stations at the 
same time, but some risks, he added, had frequently to be taken, 
and he attributed the success of the company largely to the fact that 
the company had taken the greatest pains to select for their 
resident engineers gentlemen who were not only good engineers 
but were also good business men. Mr. Gamlen responded, and 
remarked that the success Mr. Gripper alluded to could not have 
been achieved had they not always been well supported from head- 
quarters, Mr. J. C. Wigham also generously complimented the 
managing director. 

The toast of The Visitors" was proposed by Mr. Hopkins, and 
briefly responded to by Mesers. T. O. Callender and A. A. Campbell 
Swinton. 

“The Directors” was then proposed by Mr. Н. R. Beeton, who, 
in extolling the work done bythem, said that the company had 
succeeded in its operations in conferring a public benefit, coupled at 
the same time with advantage to the shareholders. He then gave 
high praise to the energy and capability of Mr. Gripper. Mr. W. R. 
Davis, one of the directors, in replying, said that, in the early days, 
the company had done good work in proving that th : lighting of 
the smaller towns was not only posible, but profitable. It had, with 
ita first-class experts, been able to demonstrate this to the benefit of 
the inhabitants of such towns. He then thanked the resident 
engineers for the success of the company. 

Mr. Schartau was ably assisted in the musical entertainment by 
Miss Edith Serpell, Miss Lilian Harvey and Mr. Arthur Strugnell. 
Mr. Valentine Hill told some very funny stories, and Mr. Sydney 
Gandy eutertained the company by a feat of memory and a ventri- 
loquial interlude. 


Business Announcement.— Messrs, J. G. Childs & Co., 
Ltd., electrical engineers, of Farringdon Road, are opening new 
offices and works at Hawthorn Road, Willesden Green, N.W., on 
June 23rd, and all communications should be addressed there. 


Appointments Vacant.— West Ham Council is requiring 
a superintendent for its electric tramway system at £300 (rising to 
£400); permanent way foreman for Stockton-on-Tees; two pupils 
are wanted for the Southwark electricity worke; assistant elec- 
trical engineer to Melbourne Corporation, £300 (rising to £450); 
clerk of works for Newcastle-under-Lyme, £150. See Official 
Notices to-day. | 


Central Station Employés Please Note.—The time 
for annual excursions and beanfeast parties is at hand, and it seems 
to us to be an opportune moment for asking whether it is quite the 
thing for municipal electricity departments to saddle manufacturers 
or traders who are on their lists of contractors with the cost of 
these annual events? We know that it is an all too common 
practice for the staffs of private trading firms to seek subscriptions 
for such purposes, but we should be sorry to think it likely that 
municipal supply works generally were going to do the same sort of 
thing. Profits are cut down quite closely enough without their 
being lessened by a further nibbling, and apart from that, it is any- 
thing but dignified for a municipal department to be sending out 
requests for assisting the men to have a day's jollification. The 
worst feature of the whole business is that lettere are sent out 
on the official notepaper of the department, and to firms who, being 
anxious to secure future business, feel practically under compulsion 
to respond. 

There is another aspect of municipal electrical employment about 
which we also hold somewhat strong views—viz., the continual 
tax that is made upon station employés whenever a member of the 
staff takes it into his head to make a shift. Too many central 
station men are continuously on the move, and it seems to be pretty 
well the rule now for a more or less expensive presentation to be 
made, however short may have been the residence among them of 
the departing official. We believe that scores of central station 
men feel the hardship of this rule, and in some cases we have heard 
of chiefs who have endeavoured to put a stop to it. Where an 
engineer or assistant has been long connected with a works the 
circumetances are different. Far be it from us to undervalue the 
importance of promoting good fellowship among those engaged in 
central station work, but when carried to excess it may cause a 
genuine grievance. Tothe man who, not being of the restless dis- 
position which characterises so many of his confréres, remains 
{ог a reasonable term of years with one „station and sees many 
coming and going, the burden is a particularly unfair one. 


THE CENTRAL STATION ENGINEER. 


Tux Durban Corporation Electricity Department held its first 
annual dinner on May 22nd, under the presidency of Mr. J. ROBERTS, 
the electrical engineer, the vice-chair being occupied by Mr. J. 
FLETCHER, the borough engineer. The secretarial duties were dis- 
charged by Mr. E. Poole, the second assistant at the works. The 
health of the Department was proposed by the Mayor, aad he 
made some general remarks respecting the growth of the electricity 
supply business during the past five or six years. Last year the 
number of consumers was 1,115, and now it is 1,772 with 75,000 
8 c.. lamps. Mr. A. G. TAYLOR, the chief assistant engineer, pro- 
posed the health of Mr. Henwoop, the chairman of the Electrical 
Committee, and that gentleman referred in flattering terms to the 
services of Меввгв. Roberts and Fletcher. 

Mr. S. R. WINDLE, of Manchester, has been appointed assistant 
superintendent at Sunderland. 


The staff of the Kingston-on-Thames electric light. works have 
presented a silver-gilt sugar basin and sifter in case to Mr. Percy 
C. бїмрвон, chief assistant, on his marriage. 

The Dorchester T.C. has considered the applications sent in for 
the post of borough electrical engineer. There were 40 applicants, 
and Mr. W. J. U. SowrER, the chief assistant electrical engineer to 
the Coventry Corporation, has been appointed at a minimum salary 
of £120 per annum, to become merged in & commission salary, 
which will be at the rate of £1 per 1,000 units for lighting, and 103. 
per 1,000 units for power. It was stated that the idea of the 
committee in making such terms was to take the engineer into 
partnership with the Corporation. 

For personal reasons, and owing to circumstances that have 
occurred since his appointment, Mr. К. Е. CAMPBELL, borough engi- 
neer at Huddersfield, has decided not to accept a similar post 
conferred upon him at Belfast. Mr. Campbell was appointed to the 
office by 34 votes to 10 given for Mr. Соттге, city surveyor, Cork. 
The Belfast appointment is worth £500 per annum, and emoluments, 
and Mr. Campbell's preszeat salary is £700. The Huddersd el! 
electric tramways system was planned by Mr. Campbell and carried 
out under his superintendence. 

Mr. J. M. MarGet's has resigned the post of second engineer in- 
charge of the King’s Lynn electric light station. 

Salford T.C. has appointed Mr. JohN PaRRETT as assistant 
electrical engineer at £250 per annum increasing by annual incre- 
ments to £400. 

Lowestoft T.C. has decided to pay Mr. G. A. BRUCE, resideut 
electrical engineer, an additional salary of £150 per annum as 
general manager of the electric tramways. 

Dudley T.C. has been recommended by the Committee to increase 
the salary of the chief electrical engineer, Mr. WILSON, to £480 per 
annum, 
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Sheffield T.C. has increased the salary of Mr. A. Н. Lows, 
mechanical superintendent at tbe Kelham power station, from £180 
to £200 per annum, as from June Ist. The E. L. Committee has 
given notice of its intention to increase the salary of Mr. Б. E. 
FEDDEN, general manager and engineer of the E. L. works from 
£700 to £800 per annum. | 

Mr. G. W. Mayne, of Bath, has been appointed assistant engineer 
under the Lewes and District Electric Bupply Co , Ltd., in the place 
of Mr. J. M Carsriok, who has been appointed assistant engineer 

at Gateshead-on-Tyne. 

On the 1st inst. an interesting ceremony took place at the electri- 
city works, Croydon, when Mr. A. P. Mac ALIS EB, the assistant mains 
superintendent, was the recipient of a handsome present in the shape 
of a brass standard lamp and a small brass spirit kettle and stand, 
on the occasion of his departure to take up the duties of mains 
superintendent to the Battersea Borough Council. The testimonial 
was presented by Mr. J. Gray Scorr. 


NEW COMPANIES REGISTERED. 


Electric Turbine Gas Retort Charging and Discharging 
Co., Ltd. (77,640).—This company was registered on June 9th, with a capital of 
£10,000 in £1 shares, to adopt agreements (1) with La Compagnie Parisienne 
D' Eclairage et de Chauffage par le Gaz, and (2) with the Whessoe Foundry Co., 
Ltd., to acquire any patents, inventions, licenses, concessions or grants relating 
to the working, charging or discharging of gas or other retorts, or to the quench- 
ing or cooling of coke, or otherwise connected with gas making, to turn the 
same to account, to manufacture and deal іо machines and apparatus, tc. The 
first Subscribers (each with one share) are :—C. А. Snaith, 94, Fairfleld Street, 
Darlington, engineer's clerk; T. Hildreth, 14, Elmfield Terrace, Darlington, 
engineer's clerk; A. E. Hodgson, 9, Lawrence Street, Darlington, engineer's 
clerk; V. B. Hicks, 4, Harris Street, Darlington, engineer's clerk; A. H. 
Collett, 1, Wesley Place, Darlington, draughtsman; J. M. Lawrie, 16, Pierre- 
mont Crescent, Darlington, draughtsman; A. Harland, 14, Henry Street, 
Darlington, draughtsman; J. Whittaker, 8, South Arden Street, Darlington, 
draughtsman; and R. L. Chambers, 8, Dixon Terrace, Darlington, draughtsman. 
No initial public issue. The number of directors is not to be less than four nor 
more than six; the first are F. D. Marshall, J. Ingleby, A. Stanley, E. Ledoux, 
H. 8. Smith-Rewse and T. Coates. In the case of Е. D. Marshall or any of his 
successors vacating office, the vacancy may be filled by him or his legal 
personal representative. Inthe case of J. Ingleby, A. Stanley or E. Ledoux, or 
any of their successors vacating office, the Simon Carves Bye-Product Coke 
Oven Construction and Working Co., Ltd., may fill the vacancy, and in the 
case of Н. S. Smith-Rewse or T. Coates or their successors vacating office, the 
vacanoy may be filled by the Whessoe Foundry Co., Ltd. 


Phenix Dynamo Manufacturing Co., Ltd. (77,660).— This 
company was registered on June 10th, with a capital of £60,000 in £1 shares, 
to acquire the business of electrical engineers and contractors, carried on as 
the * Phenix Dynamo Manufacturing Co." at Thornbury Works, Bradford, 
and certain patent rights or benetits in existing inventions in relatioa to elec- 
trical dynamos, motors and other machines or apparatus, to adopt an agree- 
ment with C. B. Crawshaw, and to carry on the said business and that of 
mechanical, hydraulic, gas, mining and general engineers, electricians, 
producers, storers, distributors and suppliers of electricity, gas, steam, water 
or other force, for the purposes of light, heat, sound, motive power or otherwise, 
manufacturers of, and dealers in, instruments, apparatus and things capable of 
being used in connection with the generation, &ccumulation, distribution or 
employment of electricity or other force, cycle, carriage and motor inanu- 
facturers, iron, aluminium and steel founders, cable makers, india-rubber and 
gutta-percha manufacturers, &c. The first subscribers (each with one share) 
are: H. A. Jones, 820, Scarr Hill, Bradford, electrical engineer; Е. Fozard, 
Chancery Lane, Ossett, secretary ; W. J. Axworthy, 10, Belle Vue, Bradford, 
electrical engineer; F. T. Hewitt, 32, Reginald Terrace, Bradford, clerk ; J. F. 
Heaton, 42, Fernbank Road, Bradford, secretary; F. A. Reed, Woodhouse Hill, 
Huddersfield, solicitor ; and F. C. Watkinson, 27, Greenhead Road, Hudders- 
fleld, solicitor. No initial public issue. The number of directors is not to be 
Jess than two nor more than five; the first are C. B. Crawshaw (permanent— 
special qualification, £1,000), and H. A. Jones; ordinary qualification, £500 ; 
remuperation, £150 per annum for the chairman, and 475 each for the others. 


Engineering Contract Corporation, Ltd. (77,657).—Thie com- 
ріпу was registered on June 10th, with a capital of £3,000 in £1 shares, to 
carry on the business of ironfounders, electrical and mechanical engineers, 
clectricians, suppliers of electricity for light, heat, motive power and otherwise, 
manufacturers of agricultural and other implements and machinery, tool 
ink ers, brassfounders, iron and steel converters, boiler makers, Ко. "The first 
subscribers (each with one share) are:—J. I, Smith, 14-15, Coleman Street, 
E. C., gentleman ; B. T. Drayner, 90, Grove Park, Camberwell, S. E., gentleman : 
W. N. Cheeseman, 18, New Clive Road, Dulwich, leather manufacturer; 
H. G. L. G. Jackson, 91, Grove Park, Camberwell, S. E., gentleman; W. Н. 
Kearsey, 21, Monckton Street, Kennington, S. E., clerk; C. D. Morris, Niton, 
Holindene Avenue, Herne Hill, clerk ; and C. Blomfield, Aviemore, Greenford 
Road, Sutton, Surrey, clerk. No initial public issue. The number of directors 
is not to be less than two nor more than tive; the first are not named; quali- 
tication, 100 ordinary shares; remuneration (except managing director) 
not more than £150 per annum, divisible. Registered oftice, 36, Lombard 
street, E.C. | 


MÀ 
ELECTRICITY SUPPLY ACCOUNTS. 


THE annual report of this department for the 
Hull Municipal year ending March 31st, 1903, must have given 
Electric considerable satisfaction to those concerned, a 
Supply. considerable net profit baving replaced the 
deficit of the previous year. The most impor- 
tant feature is the large decrease in works costs, which hag been 
contributed to by (1) the shutting down of the Dagger Lane 
generating station, now used as a transformer sub-station ; and (2) the 
improved load factor, directly traceable to the motive power supply 
demanded by Messrs. Earle's shipbuilding and engineering works, 
which has been electrically equipped throughout. It is to be hoped 
that the latter feature and its beneticial results, amply verified in 
other quarters, may have some effect in inducing other supply 
authorities to cater specially for large power loads, as distinct from 
isolated motors, which appear to be the limit iof their enterprise 
at the present time. Mr. Bellis the acting electrical engineer. 


GENERAL STATEMENT. 
For year ending March 8lst— 1902. 1908. - Ine. 


Total capital expended Was .. £206,246 £252,546 £46,300 

Number of units sold ws wwe 1,490,099 2,385,577 895,478 

Equivalent number of 8-0. . lamps 130,550 192,453 61,903 

Maximum load in kilowatts ... 2,044 2., 735 2,691 

Number of public lamps iss 12 12 — 
Number and horse-power of motors... 145 284 1, 326 f. P. 

26398 HP. 1, 959 H. P. 

Revenue Gross revenue .. £24,512 £32,270 27,758 

Account | „ expenditure ... £14,686 £16,461 £1,775 

j » profit ... .. £9,826 £15,809 £5,983 

Average price obtained per unit sold 3804. 3'14d. — 66d. 


Of the 2,385,577 units sold, private lighting consumers took 
1,520,294, as compared with 1,314,260 units in 1901—2 ;;motors 
took 778,883 units, as compared with 152,739 in 1901—2 ; public 
lighting, 26,400, as against 23,100 in 1901—2. The charges are: 
Private lighting on the maximum demand system, 5d. per unit 
for the first hour, and 2d. after, or an alternative flat rate of 44d. 
per anit; motors 2d. to 1d. per unit; public arc lamps, £22 each pe 


annum. moe 
REvENUE STATEMENT. | 
1902. 1903. 
Groas. Per unit. Gross, Per anit. Ino. 


By sale of energy for 
private lighting, mo- 


Lad 


tors, and public lamps £23,563 3:804. £31,160 3'14d. — 66d. 
Meter rents, &c. A 934 15d. 1,100 11d. — 04d. 
Sundries see “з 15 004. 10 004. 00d. 
Gross re venue .. £24,512 3:95d. £32,270 8:254.  —'70d. 


The working expenses show decreases all round — the most notable 
items being coal, wages, and taxes—the wages item being jd. per 
unit less, and partly due to the closing of the Dagger Lane gene- 
rating station. The costs are nearly jd. per unit less in the total 
than in the previous year. 


WorREING EXPENSES. 


For the year ending March 3lst— 1908. 1903. 
Gross, Perunit Gross. Perunit. Ino. 


Coa! ee ee ee oe oe £5,228 "Bid, £6,805 69d. = "löd. 
Oil, waste, water, and engine room 

stores. ва T vs .. 419 Od. 668* 07d. *00d. 
Salaries and wages inourred in | 

generation and distribution, &c. 8,292 53d. 2, 890 29d. — 24d. 
Repairs and maintenance of build- 

ings, engines, boilers, dynamos, ` 

and distributing plant m . 1,979 Sid. 2,332 "23d. — *08d. 
Works and distribution costs £10,918 175d, £12,725 128d. | — 470d. 
Rents, rates and taxes ee @e 1,789 20d. 1.700 18d. eT па. 
Management expenses, salaries of 

engineer, secretary and clerical 

staff, &o. T Ex $a . . 1,896 23d. 1,821 18d. — od. 
General establishment  oharges, 

Stationery, printing, law and in- 

surance and bad debts  .. .. 588 *08d. 655 06d. — 02а. 

Total costs.. £14,686 2:35d. £16,161  1:65d. — 70d. 


* Inoludes £216 cost of energy supplied by Tramways Sub-Committee. 


With a substantial balance of £15,809 on the year, financial 
charges absorbed £13,161, and an instalment of £1,123 was written 
off meters, leaving a sam of £1,525 to be transferred to the reserve 
fund. This is a great advance on the previous year’s results, and 
with the improved prospects of the undertaking in regard to supply 
it should become a permanent one. | 


РВОРГР STATEMENT. 


1903. 
Interest on loans Soeg o Tt w. £6,501 £7,284 
Sinking fund ... AES date 5,030 5,877 
Meters instalment written cff ... . 1,028 1,123 
Transferred to reserve fund ... E — 1,625 
5 from " —2,733 — 


£9,826 15,809 


CITY NOTES. 


CHANGE IN THE Bank Rark.— The Bank rate was reduced 
yesterday from 34 per cent. to З per cent. 


West African Telegraph Co. 


THE directors’ report for the year ended December 31st, 1902, 
which was presented to the meeting held yesterday at Electra 
House, E.C., saya that the revenue for the year amounted to 
£70,399 5s. 5d., against which £19,991 13s. 8d. is charged for 
ordinary expenses, £8,683 15s. 4d. for expenditure relating to 
repairs of cables, &c. After providing £454 13s. 5d. for income- 
tax, there remains a balance of £41,269 3s., to which is added 
£311 168. brought from the preceding year, making a total avail- 
able balance of £41,580 19s. (From this balance there has been 
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deducted £4,643 6s. 8d. for final payment of interest on debentures 
to August 31st, 1902, and £11,077 10s. 5d. for part of expenses in 
connection with alterations and diversions of cables, &c., to French 
possessions, leaving a balance of £25,8€0 18. 11d., out of which the 
directors propose to place £20,0CO to the general reserve fund. The 
directors recommer ded the payment of а dividend of 2 per cent. 
free of income-tax for the year ended December 31:t, 1902, and 
to carry forward the balance of £1,238 5s. 11d. to next account. 


Rand Central Electric Works. 


Тн report for 1902, to be presented at the meeting on 25th inst., 
states that the prosperity of the company bas been adversely 
affected owing to the mines, which are its principal customers, 
baving been unable to resume operations to their full capacity. As 
soon as the labour difficulty bas been overcome, and the mines a:e 
in full workirg order, the company’s cutput of power will be in- 
creased. The accounts show a gross profit of £14,188, and, after 
deducting the amount of £11,950 set aside for depreciation, there 
remains a net profit of £2,238, which reduces the debit balance of 
£25,231 brought forward on December 31st, 1901, to £22,993. The 
total power distributed during the year was 7,123 720 K w.-houra. 
The total revenue from all rources was £52,964, as against £8,529 
for about three months of 1921, and the working expenses, including 
depreciation, to £50,725, as comyared with £26,809 fur the pre- 
ceding year. The receipt: derived from the tupply of power aggre- 
gated £52,469, as against a revenue of £7,859 from the same source 
during 1901. 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. 


THE half-yearly mceting was held at 106, Cannon Street, E.C., cn | 


Tuesday morning. 

The Chaux said tbat whiltt the board bad no reason to 
anticipate that tbe present year would show much difference from 
last year when they were called together in December next for the 
financial year to September 30th, at the same time they noted a 
want of activity in certain lines of their manufactures which they 
would g'adly see removed. In certain directions the business was 
increasing, while in others a falling off was to be remarked ; per- 
haps the remaining months of the financial year might show an 
improvement in this latter. What they principally desired was, 
that their average should prove satisfactory. Since the last general 
meeting the cable steamer Silterto had completed the laying of 
the Honolulu— San Francisco cable, and everything went off in tbe 
usual satisfactory manner. They were so well equipped for this 
class of work, that their only regret was that they had not greater 
opportunity of showing their efficiency. Though there was nothing 
definite in prospect for this year, yet the board and c fficers, ever on 
the alert, hoped that within a reasonable time some submarine work 
might fall totheir share. They had no reason to believe that the 
recent developments in telegrapby would in any way injuriously 
affect the submarine branch of their business, The chairman moved 
that an interim dividcnd of 24 per cent., or 5s per share, be declared 
on Jure 18th. | 

Mr Scorr secondcd the resolution, and it was carried. 


Colombo Electric Tramways and Lighting Co. 


THE first annual meeting of this company was held on Tue:day at 
St. Benet Place, E.C. Mr. Henry Brooks presided, and moved tke 
adoption of the report and the declaration of & dividend cf 1 per 
cent. He pointed out tbat the profit sbown was for only 10 months 
of the year. Some of tbe iten.s in the balance-sheet were ccnse- 
quent upon the fact that he report dealt with the first year of the 
company's existence. The auditors in their report stated their 
opinion that provision should have been made for renewal and 
depreciation of the works and plant. The board considered that 
by propcsing to trant fer £4,000 toa general reserve and renewal 
fund" they were going very much further than the auditors tbem- 
selves во; gested, especially when it was borne in mind that, to far, 
practically all renewals had been provided for out cf current 
revenue. During the period under review the tramway traffic bad 
been steadily maintained without any very material check. The 
working had bcen effective and economical. The electric lighting 
system had steadily increased, and the business was still steadily 
progressing. 
2 һе resolution was carried. 


Stock Exchange Notices.— Applications have been 
made to the Committee to appoint a special settling day in General 
International Wireless Telegraph and Telephone Co., Ltd.— 507 
shares of £1 each, fully paid, Nos. 1 to 7 and 120,008 to 120,507 ; 
and 120,000 vendors’ shares of £1 each, fully paid, Nos. 8 to 120,007. 
Also to allow the following securities to be quoted in the Official 
List:—Charing Cross and Stran Electricity Supply Corporation, 
Ltd.—Further issue of £49,712 4 per cent. debenture stock (redeem- 
able). The Committee haa ordered the undermentioned secu- 
Titus to be quoted іп tbe Official List :—Barcelona Tramways Co., 


L'd.—Further issue of £51,900 44 per cent. redeemable debenture . 


ttock; British Electric Traction Co., Ltd. Further issue of £400,000 
5 per cent. perpetual debenture stock; Calcutta Electric Supply 
Corporation, Ltd.— Further issue of 20,000 shares of £5 each, fully 
paid, Nos. 40,001 to 60,000. 


STOCKS AND SHARES. 


Wednesday Evening. 

ConFIDENCE in the markets of the Stock Exchange is still far from 
being restored, and, as suggested last week, it may be weeks before 
the suspicion aroused by the recent débacle in speculative descrip- 
tions becomes lulled. Nor can it be said that the pablic have much 
encouragement thrown out to them by the present trend of eventa. 
S» much was predicted in regard to a revival of business when the 
Transvaal Loan should have been issued, that the present state of 
affairs is keenly disappointing, and the only remedy which good 
authorities think would brirg trade back to normal channels is a com- 
plete cessation of all new issues for at least one year. 


Electricity undertakings, however, had very little difficulty in 
placing fresh securities at advantageous prices. The cry for gilt- 


. edged stocks in the supply rection is still as shrill as ever, and it ir, 


perbaps, a little surprising that the latest Metropolitan Preference 
sharcs have not been taken up with greater avidity. The market 
premium has dwindled to abcut 6d. a share, and everyone seems 
anxious to sell bis rights.“ Ia tbe House the idea is that the fact 
of the shares not beir g preferential as to capital, constitutes а draw- 
back to the attraction of the issue as an investment. . 

The little Oxford Electric Co. is offering more shares at ра”, 
aud there can be no dcubt that these will be promptly taken up. 
Oxford old shares are quiet at 57, ard tke Debenture Stcck stands 
at 100. Other provincial varieties are little altered since we last 
mentioned them. Bournemouth and Poole Ordinary and Preference 
command 13 and 10% respectively, and the Bromley 41 per cent. 
Debenture stock can be negotiatcd Letvecn 101 ard 104. Ное 
shares stick steadily at 84, and are consid. red one of tho best in this 
list. | 

As regards the other Supply descriptions, Metropolitan Ordinary 
and Eimundson's Orlinary are both e» rights to the new issues, but 
по change has occurred in the quotations. In fact, the solitary 
alteration amongst tLese shares is in City of Lor don Ordinar:, 
which are down ?, losing their rece.t improvement, while the 
D.benture stock isdowna point. Three other insignificant falls ia 
the Debenture stocks are due in cach case to the marking of the 
quotation ex dividend on the last Stock Exchange account day, 
June 11th. 

Fresh declines in National Telephone stocks have lowered the 
price of the Deferred to 81}, which is 3 points cheaper than lat 
week. The Preferred holds its ground, but the Third Preferene 
shares shed a small fraction. The drop іа the Deferred already 
exterds to 74 per cent. during the fortnight, and the general fall 
throughout other markets of the House is the reason given by the 
dealers, this of course to be taken in cop junction with fears as to 
what Parliament may do in connection with the licence. The 4 per 
cent. Debenture stock, after falling a point, recovered to 104. 

Rising tendencies in the American railway market re- assured the 
Lulis of Avglo-Telegraph Preferred stock, аз to the firmness of 
уу! ich attention has recently been directed when the price stocd at 
a lower level. The advance of 1 per cent. gots against a similar 
decline in the price of the Ordinary stock, for which a very limited 
ша! Кеб exists. The Deferred shows no change, and Sabmari:e 
Cables Trust certificates are two points better, business being 
marked in these the other day at 108. West African Telegraph 
shares have risen £1. Reuter's easily recovered their dividend 
deduction of 4s. a share. None of the Eastern division Бате moved 
except Esstern Ordinary and Preference, both of which are up 1, 
but West African and Panama changed hands on Tuesday at 3, and 
the quotation is lowered 2s. 6d., the First Preference falling also. 


` A seller of these had some trouble in finding a buyer even at 6. 


Preliminary particulars of an issue by the well-known firm of 
Bruce Peebles & Co. have recently been circulating, and perhaps 
the final document will be out before this notice is. The miscel- 
Јапесов section continucs idle, and a fall of 103. in Callender' is 
represented by the dividend taken off the price. British 
Aluminium Debenture bas gained a point, and British Westing- 
house Preference sbares are 5;. The company is about to supply 
the famous De Beers diamond mines with a dozen mining locc- 
motives electrically worked, to supply the place of the mules at 
present used for haulage. Traction descriptions call for littl: 
comment; the British Elec'ric Traction report should be out пез: 
week. Central London Preferred is a point easier, and City 
Ordinary bas lost a similar sum, thanks to the poor traffics. In tke 
case of the Twopenny Tube the fl;oda in West London should hare 
proved a splendid advertisement for the company, the District 
station at Hammersmith being submerged to an extent tla! 
seriously interfered with the traffic fora time. District Ordinary 
stock is 373, but Metropolitan at 90 has recovered ite last жесі: 
relapse. 


- 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ре Business done 
Present ari or | Dividends for the last | Сен, |. сусын | Week ended 
ве, rid three years. une 10th. June 17th. J re 
1900. | 1901. | 1902. Highest Lowest 

67,100 African Direct h, 4% Debs. . ee ee ee ee 100 ee ° ee 98 —109 98 —108 e ee 

26,000 | Amason Telegraph s shares, Nos. 1 to 95,000 Ve ax das 10 s й : 94 95— 11 ie še 
119,700; Do. do. 5% Debe, Nos. 1 to 1,90 RG... 100 be " 70 — 80 70 — 80 : 
788,840 Angio-American Telegraph ee ee ee ee ee . Btock 83 618. 47 = 60 46 — 49 47 

8,105,580 Do. do. do. 6 % Pret. ee ee ee ee . Stock 6 6 96 X 89 = 91 90 = 92 91 90 $ 

8,105,580 Do. do. do. Deferred ax - vs és s Stock | 5s. 2s. 1 8 — 8 — & 
44,000 Chili Telephone, Nos. 1 to 44,000 oe ee ee es ee ee 5 b 5 42— 4$— ә о 
18,888,800$ | Commercial Cable oe ..]|9100 8 8 8 9, 155 —165 155 —165 РЕ 

1,841,900 Do. do. Blerling 600 year 4 & Deb. Btock Red. .. | Btook se > ss 89 — 92 89 — 92 92 901 
16,000 Cuba Telegraph ee . se ее ee ее 10 43% 4 % 63% 64— 73 64— 73 7 e. 
19000 e иһ 0 ® Pret, ee ее ee ee ee ee . 0 4˙* 4% 4% pup 15 — 16 15} ee 
Direc pan elegrap ee ee eo ee ee ee ee 23 9— ee ee 
6,000 Do. a 10 % Cum. Pref. Se АЕ өг» тта b gs vs os 7— 8 7— 8 wa 

50,000 Do. do. 44 % Debs. ne vl 2 $5 я o0 is са T e. — 98 —102 

60,7101 | Direct United States Cable 20 83% 8196 = 9 — 10 9 — 10 

92,8001 | Direct West India Cable, 4% Res. Deb., within Nos. 1 to 1,900, Red. 100 E vs Vs 99 —102 99 —102 M e» 

4,000,000 | Eastein Telegraph, Ord. S i > ‘we .. | Stock 1% 1% x 118 —123 119 —12« 122 119 

1,965,565 Do. 84 aia AR es es ee ee os 100 | ee ee ee 83 — 85 89 — 86 

— Oon Do. 2 оре риск нел. ee ee ee ee * 1% T% 1% pt fi | и — 113 ET 10 5 
Eastern xtension, ustralas a, China egraph ее ee 

830,000: Do. 4% Deb. Stock Stock | .. i: 10 —f05 105—108 Soo Ши. 
800,000 . 4% Mt. Db., Nos. 1 to 8,000, red. 1900 100 v e» as 99 —109 99 —102 M EM 
200,000: | Do. do. 4 X Reg. Mort Debs. (Mauritius Bub.) 1 to 8,000 | 5 i » i 99 —109 101 31004 % | .. к 
180,237 Globe ‘Telegraph and ee ee oe ee oe 10 54 5196 ee ES 8 8 A 
180,043 do. 6 b Pref. sa + а es ee 10 s: x x 11 12 11 1143 11. 
150,000 Great Nonam Еее o nhagen os we js s 10 1% | 18% | 124% 29 — 94 22 — 94 

66,3008 5 and Bermudas Cable, 96 lst Mort. MICA Бов } 100 А 25 oo 99 —102 . 99 —102 k zd 

17,000 do-European Telegraph js ‹ ats 8 25 10% | 10% 10% 96 — 40 86 — 10 87 367 
100,000 | London Platino-Brazilian Telegraph, 6% Deb  .. . Nf 100 vi s i 100 —104 100 —104 Ке 22 

1,968,383 National i Pref. es ae «s 8 А 100 5 96 5% 6 % 101 —108 101 —103 1843 101 
1,966,667 Do. Def. Stock е ee ee ee ee e 100 oe 44% 83 — 86 80 — 83 84 80 

15,000 Do. do. 6 Cum. Ist Pref. ee ео ee ee . 10 6 8 6% 13 — 14 18 — 14 1 

15,000 Do. do. 6 % Cum. nd Pref. .. 6 vs > " 10 6 6 6 12 — 18 12 — 18 12 1 
250,000 Do. do. 6 % Non-cum. 8rd. Pref., 1 to 960,000 .. Я b b b b 5i 5 — 51 x 

8,000,000: Do. do. 84 % Deb. Stock Red. ee M ie .. | Stock | 84 84 84‘ 98 —100 98 —100 984 98 

600,000 Do. do. 4% Deb. Stock Red. T ; 100 4 4 4 X 108 —106 108 —105 104 
171,604 | Oriental Telephone and Elec. Nos. 1 to 171,504, folly aid .. 1 6 6 6 95 á— 1. i— . . 
100,000: | Pacific and European те; 4 % Guar. Debs., 1 to 1 so oe | 100 .. 97 —100 97 —100 e 

11,889 Reuter’s . oe ee ee ee ee ee ° 8 5 % b % . 64— $ 04— 7 e. 

8,908 | Submarine Cables. Trust ©з M ee T А .. | Cert. vs es 101 —109 104 —112 1064 

40008 оши River Plate Telephone. в P 5 133 © Р = 1% 7 96 si d- 6 - 

. О. Cum. e os. ‘to e ee ee ee 4 4 — 2. . 

179,941 Do. do. ee у ee ee f ee es Stock es oe ee 105 my 105 00 oe ee 

15,609 West African Telegraph, тА ee oe 10 ee ee 2% B — 4 4 — b ee ee 

80,008 West Coast of America, Nos. 1 to 80,000 and 68,001 to 68,008... 94 es és 55 0 — 1 0— 1 ia 
150,000 Do. do. 4% Debe., 1%о 1,500 guar. by Bras. Sub. Tel, | 100 .| .. i А 92 — 97 92 — 97 De 
961,900 | Western Telegraph, , Ltd., Nos, 1 to 907,980 2. 9c ò ss] 10 ]|1%|1% |... 11 — 12 11 — 12 Ug, | 133 

76,0002 Do. Debs. Ind series, 1908 oe ee ees 100 os ee ee 101 —104 101 —104 ee ee 
8 801 Not асо Et DOR Blook Бей. ae ee ee ee Er i% ee ee “ү, 96 — 99 e- ee 

за an anama elegrap ee ae ee ee ee ae os 7 == ee 

84,568 Do. do. do. 6 Cum, ist Pref. eec ee 10 ee ee ee 6 —! md d | è ee 

4,669 Do, do. do. 6 * Cum. 2nd Pref. ss 10 is 55 a 84— 8— 4 PM 

80,000: ро. do. do. 5 Deba., Nos. 1 to 1,800 ее 100 ee ee oe 99 —102 99 —108 ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 

90,000 | British Aluminium 7 % Cum. Pref. . T we ee 10 -— - se 8— 4 8 — 4 .. T 
B00,0001 Do. do. 5 1st Mort, Deb. Btock Red. ve os .. | Stock s s T 73 — 78 74 — 19 ae vs 
100,000 | British Electric Traction T: vs ©» “> s 10 9 96 9 96 PE 14 — 14 14 — 14 144 124 
100,000 Do. "ys 6 % Cum . Pref. ee ee 10 ee oe oe 12—1 12—1 1 
600,000: Do. 5% Perpetual Debenture Stock Stock i x $e 122 —125 129 —125 
100,000 | British Werl and Helsby Cables KU. x» жю: йж s 5 |15% |10% 10 et 7i 7% T 
100,000 Do. 2 6 % Cum . Pref. oe ee ee ee 6 . 0 8 oe 
50,000 Do. do. 44% n t Mort. Deb. Red.. : Es vx .. | 100 ss 108 —107 108 —107 . . 
50,000 reeset Lindley м Co., ee ee ee ее ee #1 8 Nil ee Re t my ik . ee 
60,000 ' 6% Cum. Pref. ee ee ee ee #1 6 6 96 2 14 to 15/ 14/6 to 16/ ee 
106,781 "Bee ‘Electrical Engineering, Ord., 1 to . 3 ee a 2 b Nil Nil m 1 ii 
150,000 Do. Non-cum. 6 } vs i 2 6 8 96 6 96 14— 1 11— 1 
125,000 Do. do 4; Регр. b. 8 Hrs ee ee Stock ee . ee 99 —1023 99 —102 
125, 000% Do. perp: md Deh, Btock e 0 0 | Stock ke ы; : 89 — 94 89 — 94 
85,000 | Callender’s Cable Construction кз ae 5 |15% 20 & 15 124— 184 12 — 18 xd 124 12 
40,000 Do. 385 do. us ү Саш . Pref. . es 6 ee ee [] 6 ee 
90,0001 Do. do. lat Mont. Deb. Stock Red, .. | Stock sis 108 —112 108 —112 . 

1,860,014 Central НА, Railway, Ord. st ee ee ee Stock ee 4 4 106 —108 105 —108 108 1064 
494,008 Do. do. 4 % Pref, Btock . ee ee ee ee ee Stock ee 4 4 108 —106 102 —106 1041 

і 494,998 Do. do. Det. do. ee ee ee ee ee Stock ee 4 4 108 —111 108 —111 

1,880,000 | City and South London Railway Vs we Ба ix s .. | Stock ate 2 8 71 — 18 70 — 72 72 103 

85,000 | Crompton & Co., Nos. 134085000 .. hl 8 8 1 2— 2) а —. 2 oe 
100,0001 ( Do. b [ys Mort. of 9 1 to 900 ot 2100, and 3 Mec w ey 102 —106 102 —106 m Е 
99,261 | Edison & 8wan United Elec. Light, “A” shares, £8 paid, 1 to sae 8 4 Nil z% 0 — Та af . 

17,189 Do. do. A shares, 01—017,189 . . 5 Nil V l— 1 A 
844, 0281 Do. do. 4 Deb. Stock Red. 100 ee ee ee 78 — 77 78 — 77 . ee 
100,000! Do. do. 5 % 2nd b. Stock Prov. Certs. ‘all pd. 100 Vw za x 75 — 80 75 — 80 ai i 
112,100 |Eleciric Sopak JOMON; 1 to 112,100 ... "A d m 2 6 96 6 96 ss ] 2 1 2 133 M 
81,900 Do. 7% Cum. Pref., 1 to 81,890 А те T 9 РА S a 2 8 8 «а zi 

. 825001 | Ро. do: 4% Perp. 1st Mort. Deb. Воск | eo s. аюок| . б .. | 100 —108 100 —108 1004 | .. 

25,000 | General Electric 20, (1900), 5 % Cum. Pref. T ss us 10 5 % 5 % 25 94— 10} 91— 10} Vs vs 
200,000 Do. 4% Mort. Deb. КЕ РЕ sis ..| Stock 82 ix ея 99 —102 99 —102 ae - 
85,000 | Henley's (W. T. | "Telegraph Y "orks, Ord. sc 5 20 20% | 2% 15 — 16 16 — 16 15 as 
95,000 ро. % Pret. -. i "n 2d 5 4k Ен S 5 — 5 5 — bà js d 
48,060 Do. ort. Deb. Btock ee ee Stock ae ee ee 107 —111 107 — 111 11 oe 
60,000 | India-Rubber, e & Telegraph Works GUS. рд 10 |10% 10 M 184 — 192 19 — 20 1 183 
E iis же рй КЕ ur. ß е ЖЕ E ae 

' verpoo way, ° ee oe ee ee m ee oe 

10,000 |+ Do. do. Pref. £10 paid ae es T T 10 s N ae 16 il 104 — 11 T. T 
87,860 | Telegraph Const totes and Maintenance 19 |174% 20 „% 20 % 83 — 86 . 83 — 36 844 
150,000: 4 % Deb. Bds., Nos. i to 1,800 Red. 1900 100 js s Е; 101 —104 101 —104 га 
640,000: | Waterloo & City Ойна; Ord. Stock T ee ee oe ee | 100 8 96 8 96 83% 99 —102 98 —101 99 

t Quotations on Liverpool Stock Exchange _ t Unless otherwise stated all shares are fully paid. 4$ From Manchester Share List. 


— M = — 


LATEST ,PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Construction and Maintenanoe, 1/- —2/-. Ash and H Blectrio (410 Ord., 1 144. 
National тану Free Wiring, 14/-—— 16. er ME oor uda uu "Feel (216 på), 1-10. 
Bank rate of discount Зі per cent. (May 21st, 1903). 
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SHARE LIST OP ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


100,000 | Biackheath and Greenwich Dist. Eleotrie Light, Ord.. 
20,000 | Brompton & Kensington B Light Bup., ога, 1 to 90,000 
50,000 ene Cross and de. Electricity 1 Supply 


4 
QM с Undertaking ” gg 
4% Deb. Stock Red 


40,000 Do. 


МАМЕ, 


44% 1st Deb. Stock, Prov. Certs. 


Cum. Pref, 
Cum. Pref. 
. Pret. 


i 


Dividends for the 
last three years. 


Ёз 


Do. do: 
000 e Supply, Ord. 


ш өш ч е ч 


8888885 


~~ 


——— 


5 


sh 
88 


м 
бд 
888888 8 


8888888 


SS 888888 


м 


SBRSES 
8888888 


— 
BS 


pst 
ра 


» 


Deb. Stock Red. . 
су of London Eleoteio Lighting, Ord. 8 8000 1100 
‘Do. 6 % Cum. Pref., i to : 
Do. Deb. Stock, 5 toe at 115) all paid 
Do. ma 2nd Deb. Stock, ov. Certs., all paid .. 
County of London & Brush Prov. Eleotric Li hting, ora 1—40, 000.. 
Do do. do. 6 96 Pref., 40,001—60, 000. 
do. 44% Deb. Stock, Eror. Certs. (al paid) Red 
Pamondeon’ 8 Electric Corporation, Ord. 8 bares з s 
19: Con Pref. . oe 


50 Mort. Deb. Stock 

iral and Knighisbridge Elect 
Do. do. nta Debenture Stock 
London Electric Su ly — A Limited, Ord. .. А 


Do. o. 6 & Pref. 

Do. do. do. 4 96 Ist Mort. Deb. Stock Red 
Metropolitan Electric Supply, 1 to 100,000 . o s» 

Do. do. lst Mort. Deb. Stock sa ©» 

D. do. Mort. Deb. Stock е? E эө 
Notting Hill Electrio Lighting - РЕ 


St. James’ and Pall Mall Electric 2 Light, Ord. .. 
Do. do. es Pref. 20,061 to хо 40,080 


Do. do. 
Smithfield Markets Eleotrio варріу, Ord 
South London pcr Supply, Ord. .. ш noon 


Urban Electric Supply, 4 - аж © аа 

Cum. Pret. ae eo ee i 278 ee 

Westminster Eleotrio Sopp у, О * ne eo woes Р 
5 95 Cum. Pref. .. es 


M ee to Founders Shares. 


t 
1 
100 
5 
5 
5 
б 
b 
100 
6 

Stock 

10 


{ Unless STER саса RT shares are fully paid. 


MARKET QUOTATIONS, Wednesday, June 17th. 


Latest Week' 
CHEMICALS, &c. Pros. line ос Ded; METALS, &o. (continued). 
Acid, Noe s per cwt. 6/- ex g Copper Sheet oe as " 
trio . ee ee f ee per cwt. N / 9 » 
Oxalic.. és ii S рег cwt. 82/- 82 e » (Electrolytic) Bare 
Sulphurio ка . рег owt. 5/6 T e ü " éa 
a Ammoniac, Sal ee per cwt. 49/- е ё [1] 9? ee 
a ee Muriate (crystal) .. per ton £83 10 E e A i H.C. Wire 
.. рег ton £80 : f Ebonite Rod xs è Я 
powder . is .. per ton £4 10 i heet Fee 2 
a Bisulphide rol Carbon .. .. per ton 215 А ^" German Silver Wire “o a 
a Borax.. T. sa os .. per ton £18 Я x Gutta-percha fine. oe а 
a Bensole (90 ) ae ss .. per gal. q|- “А & India-rubber, Рага fine as : 
( ) М? .. per gal. 5/6 ss $ Iron, Charcoal Sheets .. АР 
a Copper Sulphate .. vx .. per ton £21 a 4 , Pig (Cleveland warrants) 
a Lead, Nitrate ч s .. per ton 421 - " А d оош to size 
a White Sugar: ee .. per ton £81 is 1-3 Вогар, h 
а ЗЕ 1 e vs .. per n xc a we „ Wire, galvanised No. .. 
a Methylated Spirit . per gal. j " 
a Naphtha, Solvent (90% at 160° С). рег ка]. 5/6 à g Lead, English Ingot — .. PE 
a Potash, Bichromate, in casks .. per lb. 8d. у g Sheet 
a Caustic (75/8096). . .. per ton 294 m Manganin Wire No. 28 .. T 
a i Bisulphate га .. рег ton g Mercury 
а Shellac sá per cwt, d Mica (Ш original cases) small . 
a Sulphate of Magnesia - .. per ton с эз " medium 
а Sulphur, Sublimed Flowers .. per ton 
a "T 5 ss .. per ton ` p Phosphor Bronze UR ani ening: 
a Lum .. рег ton p is rolled bars & ro 
a Soda. Caustic (white 70%) .. per ton „ Strip & sheet 
а „ Crystals .. рег ton 5 Platinum" P oe ee 
& „ ichromate; ‘oaks... .. рег lb. ? нс Вгопке re Wire > 
ќев,, Magnet, &co'd'g to deso'p'n 
METALS, &o. s н bars 
b Aluminium Ingote, in ton lots .. per ton g Tin, Block ..  ..  .. per ton 
b " Wire, in ton lots .. per ton g „ Foil . 
b Sheet, in ton lots. per ton n „ Wire, Nos. 1 to 16 . 
p Babbitt’s metal ingots .. per ton p White Anti-friction Metals 
e Brass rolled metal 2" to 12) basis per lb. “White Ant" brand 
€ „ Tube (brazed) T .. per lb j Yarns, 2/108 Grey Cotton, on sp'ls 
€ „ » (solid drawn).. per lb. j » ea. Flax. 3 
€ „ Wire, basis.. a per lb MEET : ply 10 Ibs. Russian 
е Copper Tubes (brazed) per lb. j n 0 lbs. Russian, single 
„ (solid drawn). per lb j » 180 Iba. Jute rove pe 
; Copper Bars (best selected — .. рег ton k Zinc, ЗЬ’ (Vieille Montagne bnd. ) per ton 


Quotations supplied by Messrs.:—« G. Boor & Co.; 
Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., 


Ltd.; g James & phakepeare ; 


8/10 to 
І А CN 


46/8 


| From £11 
47/6 to bO[- 


г 2176 


to £11 10 


£18 10 


£81 6 
4d. to 1/2 
2/8 to 3/6 
8,9 to 7/9 
i to 


1 
юа 
m 1/3 


£11 
£24 15 


k Morris Ashby, Ltd.: m W. T. Glover * eon Ltd.; n P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Lu. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Reoeipts for 
the week. 


Locality. me 
Aberdeen .. e .. | June 18 
Birmingham “a ss » 18 
Bournemouth T sa » 10 
Blackburn . 2x е » 12 
Blackpool .. „ 11 


Blackpool and Fleetwood » 18 
Bolton ia 


Bradford ys » 14 
Brighton ee ee ee 93 14 
Bristol ja sé » 12 
Burnley oe » 18 
| Barnaley District gs „ 6 
Devonport a б 
_Dudley—Stourbridge. . „ б 
& Gateshead » 5 
Gravese d—Northfleet „ 5 

9 @кеепоой—Р%. Glasgow „ © 
E g Hartlepool ee a „ 5 
k. Kidderminster oe ex „ b 

g Merthyr . ee ee LI] 6 
Ei Middleton - ace » 5 
а Oldham—Ashton ee ee 5 

2 ‘2 Peterborough ee СЕЈ ee 5 
= = Poole vs ee a » б 
~ Potteries ae БЕ „ 5 
Rothesay. . ee ee [T] Б 
Sheerness ee T „ 8 
Southport ee ee „ Б 


| 


+++++ ++ 


SENE 


+ +++ ++|+++ +++ 


8888 8 


Ф 
— 


to te ho t to 
288 


— 
Ф 


88 8 S 8 


e 


| 
| 
| 
| 


Miles Week | Reoeipts for 
Total to date. | open | Locality. | ending | 
T £ 
рез g (South Staffordshire .. June 5 | 1,618 
md E vd Swansea ee oo ee [T] 6 20 
F S Taunton s oe wal » 
194 | +13 E emouth .. ..| „ 5 
— — 8 eston - super- Hare. » 8 
112 — 5 íi ! Wolverhampton Dist. » 6 | 
25 — | & | fi Wrexham » 5 
39 |+2 Ei \ Yorks. Woollen Dist. . „ 5 
6} | — |2 Cardif .. .. „ 18| 1924 
28 — 8 | Dover IY » 18 | | 
— — Dublin „ 12 5,168 
=. East Ham .. „ 18 | 589 
5 PE Е Glasgow е ” 6 15,876 
тү, 8 Hull ee е » 18 1.715 
1 + {$ | о | Isie of Thanet .. . » 18 623 
— jg | Leeds Ё » 18| Б,147 
74 | — g Liverpool „ 6 | 12,107 
+2 Manchester " | » 8 | 16,022 
44 | — | B | Newcastle .. s » 13 8,901 
8 — Portsmouth oe 18 1,589 
8% | — | Salford  . May 25 3, 610 
8 — Southampton . June 11 1,831 
e= = Bunderland » 8 1.809 
si — Central London Railway » 18; 6,812 
— |, |Chathsm & District Co ** 11 
— — City and 8. London Ry. „ 14 9,796 
es eges Dublin and Lucan Rlwy. „ 14 
5 — Liverpool Overhead Ry. „ 14 | 1,660 


| Total to date. | n 
£ | y 
18,069 | + 1,078 918 | —} 
10,454 | + 7 — 
1.224 — '+]} 
5,660 + 844 — 
1,271 — 42$ 
8,591 | + 4,011 | 10] 8 
1,956 — — — 
4,180 — 6 — 
4.578 + 46 8 | — 
106,596 | + 6,184 46 | — 
7,120 + 2,456) 8 + 
15,378 | + 8,194 | 65 |+ 
19,648 + 1,711 | — | — 
9,168 | — аз — | — 
61,920 | + 5,7652; — E 
705 7 18,171 | 101 475 
— — 110 | +96 
— | — 99 -— 
25,990 + 6,496 тте = 
167,862 | + 6,082) 6 | — 
10,729 = 893 — 
73,824 + 9976 | 6 — 
2.88 66 — — 
67,897 | + 5,616 | 6 | — 


b The British Aluminium Co., Lu; € Thos. Molton & Bons, Ltd.; d F. N ; e Frederick 


k Edward T. Il & Co.; í Bolling & Lowe; j W. Hindley & Co.; 


o 


ЖОЛ, A — — 


— U —— c. ree Д 


Kerr & Co., Ltd., comprises the whole of 
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HAMPSHIRE LIGHT RAILWAYS. 


An interesting system of tramways has been recently completed by 
Messrs. Dick, Kerr & Oo., in Hampshire, the line extending from 
the outakirts of Portsmouth to Horndean. The line is distinctly a 
light railway, and serves a purely country district. Though 
strenuously opposed by landowners and residents, the promoters 


were able to fully demonstrate the utility of the system to the Light 


Railway Commissioners, and at the end of 1899 the order was con- 
firmed by the Board of Trade. ` 

In a sense, ће line may be stated to be an actual extension of the 
Municipal Tramway system which was completed some months ago. 
The recently completed line is owned by the Hampsbire Light 
Railways Co., and an agreement has been made under which the 
Corporation undertakes to run certain cars over the lines owned by 
the company. | 

The line passes tbrough districts of more 
than ordinary interest. From the top of 
Portsdown Hill, nearly 400 ft. high, a 
magnificent view of both sea and land is 
obtained. The dockyard, the town hall, 
and the parish church of St. Mary’s stand 
out in bold relief. Beyond Portsmouth is 
seen the Isle of Wight, the beautiful 
" garden of England." To the sonth also | 
may be seen Osborne House, the Solent, and 
Spithead, and a complete view of the har- é 
bour of Portsmouth. 4 

Continuing tbe journey from tbe top of 
Portsdown Hill, the cars pass along a de- 
lightfal road through the pretty villages of 
Parbrook and Waterlooville, and thence to 
Horndean. ЕС 

The necessary electrical energy for the 
operation of the line is purchased from the 
Portsmouth Corporation, and the manner 
in whích the arrangement has been carried 
out suggests that other country districts 
might be effectively linked up with town 
tramways, even when the two systems are 
operated by different authorities. 

The work carried out by Messrs. Dick, 


the permanent way, the overhead equip- 
ment, and the generating and sub-station 
plant; the cars were supplied by the British 
Electric Car Oo. 

The line is 6 miles in length, and is a 
single track with passing places. The line 
is practically divided into three sections, 
owing to the different forms of construction rendered necessary 
by the nature of the country. 

Section No. 1, from the junction with the Portsmouth Corporation 
tramways to the top of Portsdown Hill, about 1 mile in length, 
ри ali the features of ordinary railway construction, the line 

ing taken across country some distance from the County Road, 
but parallel to it. 


EXTENSION TO Main SWITCHBOARD IN POWER STATION, FOR TRANSMISSION PLANT. 


About ў mile of the track is carried on embankments, and the 
remainder through cuttings. The rails are Jaid on longitudinal 
concrete sleepers 18 in. wide x 12 in. deep, and are kept to gauge 
by tiebars spaced about every 7 ft., the whole being ballasted up to 
the level of the rail table. Where the depth of the filling is con- 
siderable, the rails are supported on timber framing, the uprights of 


€ 
Е. 


wbich extend right through the filling to а substantial concrete 

foundation. This form of construction has been adopted to ensure 

ге stability of the track, should the filling material settle аё any 
me. 

Section No. 2, from the top of Portedown Hill, through the 
village of Parbrook to Waterlooville, a distance of about 24 miles, 
is laid on the County Road, and the form of construction is that of 
an ordinary street tramway ; that is, a feundation of coycrete 6 in. 


deep extending over the whole width of the track, the rails being 


laid on this foundation, and the whole tramway area is paved with 


6-in. granite sette. | \ 


Section No. 3, from Waterlooville to Horndean, about 24 miles in 
length, is laid on the waste ground at the side of the County 
Road, the construction of the track being exactly similar to 
that of Section No. 1. The different systems are shown in the 
views on р. 1083. 

The rails used are of ће ordinary grooved tram-rail type, weighing 


ё 


ч 
4 


У < 
^ »» 4 


INTERIOR OF SUB-STATION. 


96 lbs. to the yard, and are laid in lengths of 45 ft., with a percentage 
of shorter lengtha. 

The fishplates are of the Dicker patent combined sole-plate type, 
and weigh approximately 100 lbs. per pair. The tie-bars are 
spaced every 7 ft., and weigh 14 lbs. each. The points are 8 ft. in 
length over-all, manufactured by Messrs. F. H. Lloyd & Co., Ltd., 
of Wednesbury, and are of the symmetrical or equilateral type, cast 
from the best crucible steel. 

The crossings are 10 ft. in length, built up 
from the rails themselves, and were con- 
structed at the Kilmarnock Works of 
Messrs. Dick, Kerr & Co., Ltd. 

The whole of the track is bonded and 
cross-bonded with 0000 copper Neptune 
bonds of high conductivity. 

The overhead construction is somewhat 
novel, combining a special form of con- 
struction for light railway work, with the 
ordinary form of bases, brackets, &c., for 
those parts of the line going through towns 
and villages. The troliey wire, which is 
No. 00 B & S gauge is ia duplicate, and is 
carried over the centre of the track. Where 
double track existe, centre pole construction 
is adopted, and where the track is single 
side poles with brackets are used; on 
some parts of the line where the roadway 
is exceptionally wide the span-wire system 
is in voguc. 

The brackets used for light railway work, 
although plain in construction, are quite 
sightly, and particularly strong. 

The poles are of three sizes, built up in 
three sections of lap-welded steel tube. 
Tae poles used on the straight have a 
minimum weight of 830 lbs.; on the curves 
the poles weigh 970 lbs., and for dead ends 
and anchors 1,170 lbs. The No.1 pole is 
capable of supporting a weight of 1,200 lbs., 
No. 2 pole 1,500 lbs., and No. 3 pole 2,500 
lbi,at a distance of 18 in. from the top 
without giving more than 6 in. temporary 
deflectiou and no permanent set. 

The trolley line is as usual divided into half-mile sections, a 
feeder pillar being erected at each place, which has, in addition to 
the usual four line switches, a sufficient number of main switches to 
allow the main cables to be disconnected for making a loop test in 
case of breakdown. 

The switches are mounted on marble panels, the holes being sub- 
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stantially bushed with ebonite and fitted in cast-iron pillars with 
watertight doors. The trolley wire is supported by gun-metal 
hangers and ears (Admiralty mixture) throughout. 

The system of transmission is a three-phase one, motor-generators 
being installed at the tramway power house in Portsmouth, whence 
current is transmitted at 6,000 volts to a sub-station about midway 
along the line. 


AL REVIEW. 


outer bearings. The details of the sub-station machinery are 
exactly in acoord with the machinery at the main power house, as 
shown in our illustrations. 

The switchboard at the main power house is connected to the 
already existing tramway switchboard, and is made up of five 
panels, carried on wrought-iron frames. On the motor panels are 
automatic circuit breakers, and illuminated dial ammeters, the 


MoroR-GENEBRATOBS IN PORTSMOUTH CORPORATION POWER STATION. 


There are twe motor-generator seta, each consisting of a four-pole 
direct-current shunt-wound motor, direct-coupled to an eight-pole 
three-phase alternator, carried on the eame bedplate. The motor 
derives ita supply from the tramway bus-bars at 550 volts, and the 
output of each machine at 375 revolutions per minute is on the 
alternating current side, 250 Kw. at 5,500 volts. The motor closely 
follows the standard practice adopted by Mesers. Dick, Kerr and 
Co. in their direct-current machinery. The armature is cf the 
tramway slotted type; the armature core, which is built up of 
laminations, is carried on a cast-iron spider firmly keyed to the 
shaft, and the special construction of the spider permits of ample 
ventilation of the armature coils. The field yoke is of cast-iron, the 
field magnete being built up of laminated steel and cast into the 
frame. The coils are wound on removable spools kept in position 
by pole-shoes, which also serve the purpose of properly distributing 
the magnetic flux. | 

Тһе alternating current generator is of the revolving fleld type, 
with external stationary armature. The stator consists of laminated 
segmenta, built up into a cast-iron frame, and special provision is 


necessary switches, motor starters, and field rheostats. The two 
generator panels are provided with the necessary fuses and switches, 
field rheostat, field breaking switches and resistances, and synchron- 
isingapparatus. The fifth panel is for the feeders, and controls the - 
entire output of the motor-generator sete; it is provided with three | 
high pressure fuses, one high pressure switch, and a Kelvin 
ammeter. 

The switchboard at the sub-station consiste of eight panels, the 
details of construction being similar to the board at the power house. 
The input panel and two motor panels deal with current at 5,000 
volte, and are arranged so that no live connections are accessible 
from the front of the board. They are provided with the usual 
ammeters, and the necessary fuses and switches. The generator 
panels, which deal with the current for the overhead line, are pro- 
vided with the usual equipment. There are, in addition, two feeder 
panels, and the ordinary Board of Trade panel. 

The current is carried by a specially constructed three-core cable 
to the sub-station, the sectional area of each conduotor in this cable 
being 05 sq. in. The cable is lead-sheathed, with a copper 


Matin SwITCHBOABD IN SUB-STATION. 


made to give ample ventilation. The windings are carried in slots, 
and connected up in star fashion. The field magnets, consisting of 
laminated steel, are carried on the revolving hub, which is itself 
keyed to the shaft. 

Exciting ourrent is led into the field-magnet coils by means of 
two brass slip-rings, each slip-ring being provided with copper 
gauze brushes. The excitation of the field of the alternator is 
obtained from a direct current shunt-wound generator, which is 
coupled direct to the main shaft, and carried inside one of the 


earthing strip under the lead. The thickness of the dielectric 
oe the cores, and between the cores and the earthing strip, 

1875 in. 

The insulating material used on the cables is specially impreg- 
nated paper, and so high are the insulating qualities of this that 
these cables, which are in duplicate, have stood an alternating E. M. F. 
of 20,000 volts for 15 minutes without the slightest defect becoming 


ap t. 
Prom the sub-station a continuous current is taken to differen! 
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of the line by cables of 5 and :25 sq. in. cross-section. The 
whole of the cables are laid on the solid system. 


LR Passing FROM Country ROAD TO BPECIAL TRACK. 


Lins CaBRIED ON ENCLOSED Колар. 


The permanent way and buildings have been carried out under 
the supervision of Mr. John Glenn, who has acted as engineer for 
the promoters, while Mr. E. Rotter, A.M.I.C.E., has acted as 
consulting engineer for the electrical portion of the system. 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1903. 


[Report of the Proceedings of Section X. (Physical Chemistry and 
Electro-Chemistry), by our Special Correspondent. ] 


(Continued from page 1024.) 


THURSDAY, JUNE 4TH.— Morning Session. 


THE first session of the members of Section X. on Thursday, 
June 4th, resolved itself into the Annual General Meeting 
of the members of the Deutsche Bunsen Gesellechaft (the 
German Electro-Chemical Society). Dr. Bötlinger, the 
President of the Society, occupied the chair, and about 
150 members of Section X. were present at the meeting. 
The reporta of the Committee, of the treasurer, and of the 
International Commission on Physical Symbols, were 
presented and read by Dr. Wagner, Dr. Marquert and 
Prof. Nernst respectively ; and the latter gave rise to a 
somewhat protracted discussion regarding the practicability of 
the symbols recommended for adoption by the International 


Committee. Prof. Nernst and Prof. Marie, of Paris, replied 
to the objections raised, and finally it was decided that a 
sub-committee of three members—Prof. Marie, Prof. Le 
Blanc and Prof. Nernst—should revise the list of proposed 
signs and symbols for physical quantities, and should again 
submit it to the members of Section X. for approval. The 
final form in which this list was accepted by Section X., and 
passed at the general meeting of the Congrees on Monday, 
June 8th, is given below :— | 


VABIABLES. 
P Ordinary and osmotic pressure. 
v Volume. 
T Absolute temperature. 
O Celsius temperature. 
t Time. 
ё 
4 


ture). 
Quantity of heat. 


Q 
U Internal energy. 
a Atomic weight (O — 16). 
M Molecular weight (O; — 32). 
c Specific heat. 
Cp, c, Specific heat at constant pressure or volume. 
2 w js 1 Molecular heat at constant pressure or volume. 
N Index of refraction. 
x Conductance in mhos per centimetre-cube. 
n Concentration (gm.-equivalent per com.). 
А = E: equivalent conductivity. 
Nee » " at infinite dilution. 
A Degree of dissociation. 
K Equilibrium-constant of the law of chemical mass- 
action. о: on 
E Potential difference. pr: e 
W Resistance. EEO 
I Current strength. aP e 
e Separate potential, decomposition potential. 


Potential with referenoe to & normal hydrogen 
electrode. 

‚ Potential with reference to a normal calomel 

electrode. 


№ 
* 


е 
е 


CONSTARTS. 


R Gas-constant per mol. 
Mechanical equivalent of heat 41:98 x 105 erg per gm. cal. 


F Valence-charge (96,540 coulombs per gm. equivalent), 


ABBRBVIATIONS IN TEXT. 
2n. Н, SO,, &., for double equivalent-normal sulphuric acid, &c. ; 


Н., ОГ, Ba", &c., for singly charged positive H- ion, singly charged 
negative Cl-ion, doubly charged positive Ba-ion, &o. 


Prof. Warburg, Director of the Physical Institute of the 
Berlin University, then took the chair, and the papers 
planned for reading at the Thursday morning session of 
Section X. were proceeded with. The first was by Dr. 
Wedekind, of Tübingen, and dealt with the production and 
properties of colloidal zirconium, Several specimens of this 
form of zirconium were shown, it being possible to obtain it 
either in the form of a dark green liquid, or as a dried 
powder. The paper gave rise to a lively discussion, in which 
Prof. Bredig, Prof. Lorenz and many others joined, and 
in the course of this discussion it was stated that zirconium 
in the colloidal state still acted as an ion, and under the 
influence of the electric current, drifted towards the negative 
pole. 

After a paper by Prof. Marie, of Paris, upon the “ Electro- 
lytic Reduction of Unsaturated Compounds," which was 
read very rapidly in French by its author, Prof. Foerster, of 
Dresden, followed with a paper upon the “ Utilisation of 
Electrolysis for the Production of Inorganic Compounds." 

Dealing first with the formation of oxygen products at the 
anode and cathode, he showed that by varying the physical 
conditions of the electrolytic procedure, either the lower or 
higher oxides could be obtained. According to Prof. 
Foerster, most of the per-salts are now produced industrially 
by electrolysis. As regards reduction changes, little use has 
been made of electrolytic action in the formation of inorganic 
products, and this use of electrolytic reduction phenomena is 
far more general in the production and manufacture of 
organic compounds. The most interesting of these 
attempte to employ the reducing action of the electric 
current, was that for the reduction of nitrates to ammonia, 
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but complete success had not yet attended the experimental 
solution of this problem. Prof. Foerster devoted a consider- 
able portion of his paper to the theories of the electrolytic 
prodaction of chlorates, bromates and iodates, and gave the 
following tabular statements to show the gradually increasing 
importance of secondary action as one passed тош {һе 
chlorine to the iodine salts :— | 


The Relative Importance of Primary (Electrolytic) and of Secondary 
(Chemical) Action in the Electrolytic Production of Chlorates, 
Bromates and Iodates. 


Salt formed In Beer крш In е solu- | Ia Em oe 
Chlorate | By second ary | By anodic discharge of Cl. O. 
Bromate | Е By secondary action. By anodic dis- 
Todato | By secondary action. 


— —— 


Prof. Foerster's paper gave rise to & discussion in which 
Prof. Nernst, Dr. Bredig, Prof. Le Blanc and others joined. 
A paper on the same subject was then read by Direktor 
Brandeis, of Aussig, but owing to the indistinct enunciation 
_of the reader, it is impossible to give any abstract of this 

per. 

P he final paper of the morning session was by Prof. Le 
Blanc, of Karlsruhe, and dealt with the phenomena observed 
during ‘Electrolysis by alternating currents.” Using 
copper and cadmium as anodes and cathodes in salts of the 
same metals, and an alternating current of 1,000 to 2,000 
cycles per minute, the author had found that there was a dis- 
crepancy between the amount of metal going into solution 
and that deposited, and he advanced a theory in explanation 
of this phenomenon. Prof. Nernst, Dr. Kriiger and others 
joined i in the discussion, and the former pointed out that the 


migration coefficient of the ion had, probably, some in- 


fluence on the result, since the discrepancy observed by Prof. 
Le Blanc in the cases of cadmium and copper, did not 
extend to hydrogen. Prof. Le Blanc, in reply, admitted 
that the phenomena to which he had drawn attention in his 
paper were obrerved chiefly with complex ions with a low 
migration coefficient. 


Afternoon Session, 


Prof. Moissan, of Paris, acted as chairman at the after- 
noon session of Section X. on June 4th, and the first paper 
read was by Prof. Lebeau, of Paris, on the ‘Constitution of 
the Silicon Products of the Electric Furnace.” Prof. 
Lebeau claims to have established the formation of the 
following silicides :— 


Iron and silicon  ... Si Fe, Si Fe Si, Fe 
Cobalt and silicon .. Bi Co, Si Co Sig Co 
Nickel and silicop... .. Si Nig Si Ni Si. Ni 
Manganese and silicon ... Si Mn, Si Mn Si, Mn 


Chromiam and silicon Bi Crs Ві Cr, Si, Crs Sig Cr 


There was no discussion on this paper. 

Prof. Moissan followed with his own paper on the 
* Carbides of the Alkali Metals.” After a reference to the 
earlier work of Berthelot and himself upon this subject, 
work which left the formation and composition of the alkali 
meta] carbides still unsettled, he gave details of the methods 
by which he had been able to obtain carbides of all the alkali 
metale, including rubidium and cesium, the most chemically 
active of the group. For the production. of carbides of these 
latter metals, he made use of a thin wire or ribbon of the 
metals, and after embeddirg it in pure lamp-black, he raised 
it to a high temperature in an atmosphere containing no 
oxygen, by means of an electric current. "The combination 
of carbon and metal occurred with violence, and as the 
decomposition temperature of rubidium and cesium carbides 
lies near to that of their formation, considerable loss occurred 
from this cause. The resultant fused mass, however, found 
in the centre of the excess of lamp-black, on treatment with 
water, yielded acetylene gas, and was thereby proved to be 
the carbide C4 Rb, or C, Ce}. A second method of forming 
these carbides is to gently heat the corresponding acetylides 
(C; Ce, C,H, and С, Rb, C, Н») to their decomposing point 
in an exhausted tube, when : .acetylene gas will be liberated, 
and C, Ce, or Cs Rb, will remain behind. The acetylides 


can be formed by action of ammonia on cesium or 
rubidium. 

If some method of producing these alkali metal carbides 
can be worked ont for use on an industrial scale, Prof. 


' Moissan believes that their production may become of con- 


siderable importance, for the sodium and potassium carbides 
on treatment with water yield acetylene gas, and a solution 
of the corresponding hydrate of some value in the arts and 
industries. 

There was no discussion on Prof. Moissan’s paper. 

М. Gin, of Paris, followed Prof. Moissan with another 
paper in French upon the * Manufacture of Aluminium." 
M. Gin had worked out anew, from the thermo-chemical 
data, the E. M. F. required to decompose the various salts or 
compounds of aluminium used for production of the metal. 

He had obtained the following figures :— 


Aluminium fluoride, Al,F, decomposition E.M.F. 2°49 volts. 
Aluminium oxide, АО, 5 „ 2°19 volts. 
Aluminium sulphide A18, » 2: 


From these figures the author calculated that the maxi- 
mum variation between the power consumption of the 
various processes for aluminium production would not exceed 
5 KW.-hours, and that the fixed cost of the metal would, 
therefore, depend much less upon the power-factor than waa 
popularly supposed. 

The economic problem of the aluminium industry, accord - 
ing to M. Gin, was, therefore, chemical, and not electro- 
chemical in character. 

Prof. Coehn, of Góttengen, followed M. Gin, with a paper 
upon * Evidences of Metallic Action in Electrolytic Oxida- 
tion and Reduction." 

Prof. Coehn showed that in the decomposition of water 
with nickel electrodes the following changes can be sub- 
stantiated :— 

At an E.M.F. of 1°08 volte the decomposition represented 
by HII / O occurs, and the final product is O, at the anode. 

At an E.M.F. of 1:67 volts the decomposition is repre- 
sented by H/OH, and the final products at the anode 
are czone and water, in accordance with the following 


equation :— 


The electrolytic change, therefore, depends upon the 
E. M. F. used and also upon the metal employed as electrode, 
and is not independent of either of these. A very lively 
discussion, in which Profs. Nernst, Foerster, Le Blanc, 
Tafel and others joined, followed the reading of this paper, 
and it was urged that the uber spannung phenomena 
observed by Prof. Coehn were due to the formation of 
peroxides on the surface of the electrodes. The phenomena, 
therefore, could not be regarded as caused by metal electrodes 
in the ordinary stute. 

The next paper was one of the very few papers on 
industrial sabjects read before Section X., and related to 
the ** Electric Furnace Processes for the Production of Iron 
and Steel." 

Dr. Goldschmidt, of Essen, who read this paper, has had 
exceptional opportunities for gaining information of these 
processes, and he presented all the efficiency and costs figures 
which he had been able to obtain in tabular form. The 
Stassano, Kjellin and Conley processes were more especially 
dealt with by the author, and the following figures were 
given for the cost of one ton of steel by these three 
processes :— 


Stassano . Raw material iron ore Ni 75 M. 
Kjellin iss - cast-iron 172 M. 
Conley 5 " iron ore 48 M. 


In the discussion which followed the reading of this 
paper, in which Dawneel, Gin, Kershaw and Engelhardt 
joined, it was pointed out that the cost figures for the 
various processes showed most striking variations, and that it 
was doubtful whether any of the published figures were to be 
relied upon for judging the future of these new processes. 

The last paper read before Section X. on June 4th was by 
Mr. E. R. Taylor, of Penn Tann (U. S.A.), and was a 
description of his new method of manufacturing carbon 
disulphide in the electric furnace. 

Details of this procedure for production of carbon disul- 
phide have already appeared in the columns of the ELxc- 
TRICAL REVIEW, and Mr. Taylor's paper did not contain any 
new information beyond the statement that the furnaces are 
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now being built of larger size with improvements in both 
their working economy and durability. A furnace.16 ft. in 
diameter by 41 ft. high is now in operation, and can produce 
16,000 Ibs. of carbon disulphide in 24 hours. | 


(To be cencluded.) 


AMENDMENT OF THE ELECTRIC LIGHTING 
ACTS. | 


Tue Board of Trade have introduced into the House of 
Lords an important Bill for amending the Electric Lighting 
Acta. The Bill is a short one of a dozen clauses, but it dea!s 
with several important reforms calculated to relieve the 
industry from some of its difficulties in obtaining the neces- 
sary facilities for conducting the business. 

Clause 1 deals with the compulsory acquisition of land 
for generating stations. This provision will enable the 
promoters to schedule a suitable site for their works, either 
within or without the proposed area of supply, in their pro- 
visional order in the same way as is at present done ina 
Bill, with, of course, a great saving in expense. As a 
corollary to this provision, power is given to break up roads, 
railways, &c., to enable the electricity to be brought into 
the area of supply. This clause will relieve the undertakers 
from private arrangements as to way-leaves, &c., which 
might prove onerous. 

Clause 2 introduces another salutary alteration, in autho- 
rising by provisional order the supply of electricity in 
bulk within any area for the purpose of distribution by 
authorised undertakers, Sub-sections of this clause provide 
for compulsory supply in bulk, and define the limits of supply 
and the adaptation of the Electric Lighting Act of 1882 to 
cases where such supply is given. 

Clause 8 is of considerable importance, as it modifies the 
powers of purchase of undertakings by local authorities 
under Section 2 of the Act of 1888. The Board of Trade 
will have power to exclude the right of a local authority to 
purchase on Section 2 terms if “they consider it is in- 
applicable either by reason of the undertaking being situate 
in a large number of districte, or by reason of the objects of 
the undertaking not being such as can be properly carried 
out by local authorities, or by reason of any other special 
circumstances affecting the undertaking." This clause is 
the more important as it is retrospective, being made to 
apply * both as respecta undertakings authorised before the 
passing of this Act and as respecte undertakings authorised 
after the passing of this Act." | 

Clause 4 provides for the incorporation of provisions of 
the Lands Clauses Act for taking land otherwise than by 

ent. 

Clauge 5 gives power to the Board of Trade to enable 
local authorities to combine for carrying out an electric 
undertaking in any area of supply consisting of the whole or 
perta of the districte of those authorities, in any case where 
it appears to them that the joint exercise of those powers 
would be expedient. Under the existing law, such powers 
as are here proposed could only be obtained by an Act of 
Parliament, and the promotion of a Bill for the purpose 
would require the sanction of the ratepayers. This clause 
is objectionable, inasmuch as it is calculated to facilitate 
municipal trading in electricity supply, with even less control 
by the ratepayers than they at present and it is to be 
hoped that it will be eliminated from the Bill. In any cage, 
if the principle of the clause be determined upon, the rate- 
payers should be protected by giving them the opportunity 
of polling for or against any application for the grant of such 
powers, the result of such referendum being certified to the 
Board of Trade in the memorial to them, and included in 
the proofs of compliance with the requirements of the Act. 

Clause 6 is decidedly a step in the right direction, and 
deals with a grievance under which the industry has seriously 
suffered. 16 provides for repealing Sec. 1 of the Electric 
Lighting Act, 1888, in all its essential provisions as to the 
consent of local authorities to the grant of provisional 
orders. 

Local authorities like everyone else affected by the pro- 
posed grant of powers, will be allowed a locus standi and their 
views will be taken into consideration, but it will no longer 


be necessary for the Board of Trade to make a special report 
to Parliament as they do now when proposing to dispense 
with the consent of the local authority, for they willact on their 
own initiative. Under the existing law, of course, the 
consent is not absolutely necessary, as the Board of Trade 
have power to dispense with it, but in practica it is rarely 
done, due, probably, to the principle involved in Clause 1 
of the Act of 1888, viz., the right of the local authority to 
veto the grant of powers, unless the circumstances are so 
exceptional as to induce the Board of Trade to ask 
Parliament to sanction their dispensing with it. Under the 
proposed alteration, no such principle will be laid down, and 
the Board of Trade will have more freedom in dealing with 
applications on their merits, and local authorities having to 
take the initiative iu raising objections, will probably 
exercise less obstructive tactics than heretofore. 

Clause 7 is not of much importance, as it merely amends 
the Electric Lighting (Clauses) Act, 1899, with respect to 
revision of prices by substituting five for seven years, and 
giving power to “20 consumers" to make the repre- 
sentation to the Board of Trade for alteration in the method 
of charge instead of limiting it to the local authority or 
undertakers as under the exiating Act. 

This alteration in the law has been anticipated by the 
Board of Trade—in Provisional Orders granted during the 
present Session—Sub-section 2 of Section 32 of the 
Schedule to the Electric Lighting (Clauses) Act, 1899, as 
incorporated in the orders being varied to meet the new 
conditions, 

Clause 8 makes the provisions under Clause 7 retro- 
spective, | 

Clause 9 deals with the accounts of local authorities, but 
merely as to the dates for making them up, and is not a matter 
of much interest except for statistical purposes and 
uniformity. This clause might and should be amplified by 
stipulating for a Government audit and providing for pro- 
perly dealing with depreciation. "The adoption of the prin- 
cip:e involved in what is known as the Bermondsey clause 
renders it absolutely necessary that the accounts of local 
authorities should be dealt with in the strictest manner. 

Clause 10 will be useful to all undertakers as dealing with 
one of the practical questions which has arisen in supplying 
current, viz., in protecting undertakers who have demands 
upon them to supply premises having a separate supply, by 
requiring the consumer to pay a minimum annual sum во 
as to give a reasonable return on the capital and to cover 
standing charges. 

The Bill is an honest attempt to deal with some of tte 
grievances under which the electric industry suffers, and 


we congratulate the Board of Trade upon their efforts t^ 


remedy them, and heartily hope that the Bill may become 
an Act before the end of the session. But whether the 
measure matures this year or not, the proposal will have a 
good moral effect as an important declaration of policy on 
the part of the department charged with administrating the 
Electric Lighting Acta. 


THE ELECTRICAL CONDUCTIVITY OF 
COPPER. 


By ROLLO APPLEYARD, A.M.Insr.C.E. 


The Definition of 100 Per Cent. Conductivity—tIt is greatly 
to be desired that ** Matthiessen’s standard 100 per cent. 
conductivity copper " should, so far as possible, be converted 
from an ambiguous term info a precise quantity. Quali- 
tatively, it represents the conductivity of pure copper, and 
with this broad meaning it enters into almost every speci- 
fication for submarine cables, British and foreign. The 
retention of the term **100 per cent.” is advocated asa 
description of high grade quality, because any deviation 
from that standard appears at once as a direct percentage- 
difference. Moreover, expressed as it always has been, in 
terms of weight, resistance and length, it lends itself con- 
veniently to calculations in regard to submarine cable work, 
where the weight of the conductor is always prescribed rather 
than its j diameter. For electric light and electric power 
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cables the phraseology changes, and secitonal-area to a great 
extent replaces weight. _ 

Errors Due to Differences of Density.—The transition 
from weight to sectional-area implies a convention as to 
density. To enable specifications to be interpreted on a 
general commercial understanding, makers of electric light 
and power cables have provisionally adopted a density of 
8:912 for all high-conductivity copper. The effect of 
assuming density constant for all such copper does not, 
as has hitherto been supposed, remove ambiguity from the 
definition of 100 per cent. conductivity, even in regard to 
density. | Р 

Let us premise that the resistance of a given copper wire 
of given length, sectional area, and specific resistance, can 
be expressed in standard ohms at some definite temperature, 
and that the resistance so expressed is free from ambiguity. 
It can then be shown that Matthiessen’s standard con- 
ductivity, defined without a statement of density, is 
necessarily a fugitive quantity. For let / be the length, 
and s, the sectional area, of a given wire of nominal 100 per 
cent. conductivity upon that basis, having resistance R at 


some definite temperature. Then if 100 is the specific 
resistance. г! 
100 5, ' 


If A, is the density of this conductor, and xw its weight, 
w = 80 / ^o 


_ ЕЙ ^, 
„ 100 20 (1) 
Now, unless A, is constant, the reciprocal of в in 
equation (1), when / is constant, does not correspond to an 
unique conductivity. For example, a second wire having 
the same resistance R, length /, and weight w, but of 
different density A,, has a different sectional area 8, and а 


different percentage conductivity, вау (100 + z). Con- 
sequently, its specific resistance is now 
E M 
100 + 2’ 
3 i 
80 that ЕРА. (2) 


~ (100 + z) н" 
For these two wires, from equations (1) and (2), we have 


Oo un 01 2. Ao 
100 (100 + 2) z 


Ao 

This equation (3) enables us to calculate errors of percentage 
conductivity due to assuming for copper, generally, an 
average or conventional density. In order to evaluate z, 
we must assign some figure to the limits of density ( ^,— ^,). 
In Appendix 3 to the Report of the Electrica! Standards 
Committee of the British Association, 1890, Mr. T. C. 
Fitzpatrick mentions that the density of certain specimens 
of copper examined by him in the Cavendish Laboratory 
showed differences ranging from 8°86 to 8:94. The mean 
of these extremes is 8:9. The present writer has made 
testa on about 20 samples of copper wire of different 
gauges, from four different makers, and has found that for 
annealed copper the range of density is from about 8:85 to 
8°97. We are, therefore, justified in assuming that the 
average density is about 8°9, and that there are probable 
variations of about 0°05 above and 0°05 below that figure. 

In equation (3) if we put д, — A, = 0°05, we obtain 


100 x 0:05 


— = 0:56. 
8˙9 


rst 
Hence, fluctuations of density in copper. account for inherent 
uncerlainties in percentage-conduchivity to the erlent of 0:56, 
or more than 1 per cent, throughout the whole ronge. Neglect 
of density, or the assumption of constant density for every 
sample of copper, invalidates all statements of conductivity 
to within that limit. In the event of a question arising as to 
whether а valuable submarine cable is or is not manufactured 
of copper of 100 per cent. conductivity according to Mat- 
thiessen's standard " this discrepancy would be well worth 
considering. It is clear that in order to remove this source 
of ambiguity we require (а) a convention as to what 


arbitrary value to accept, for the density of standard copper, 
and (b) to determine the law, if such a law can be determined, 
connecting change of density with the corresponding change 
of conductivity. 

With regard to the first of these requirements (a), it is 
useless to seek for a value of ^, in Matthicesen's work upon 
pure copper. It is true that in his classical paper (РА. 
Trans., R. S., Vol. 150, 1860, p. 168) Matthiessen does for 
& moment assume that the specific gravity of copper is 
8:921; but in a foot-note he is careful to tell us that he 
took this figure from Gmelin’s “Chemistry Book," as no 
concordant results could be obtained. He had the same 
difficulty with silver, the density of which he found to 
vary from 10:424 to 10:511. Ав there is no established 
figure for the density of standard copper of 100 per cent. 
conductivity, we are free to assume the simple value 8:9. 
The present writer has used this figure for designing and 
checking the weights of thousands of miles of submarine 
cable, and has found that it leads to extremely good resulta. 
It is, in fact, a fair average value for the density of high- 
conductivity copper. The first requirement (a) would be 
Batisfied by accepting 8:9 as the conventional density, and 
to this extent ambiguity would be removed. The second 
requirement (b) is far more difficult to fulfil. 

As the result of tests made by the present writer upon a 
large number of specimens of commercial high-conductivity 
copper, it appears that there is no justification for assuming 
the existence of a definite law connecting change of density 
with change of conductivity. We are, in fact, in this 
dilemma: we must either assume a law for which there is no 
justification, or we must confess that when referred back to 
the bed-reck of specific resistance, all conductivity per- 
centages based upon weight are, by reason of differences of 
density, uncertain to within plus or minus 0:56. We will 
presently revert to this matter, and will, for the sake of 
clearness, assume that there is such a definite law. In that 
way we shall the better realise in what respect our present 
basis for ** 100 per cent. conductivity " is lacking. 

The Resistance of the Foot Grain.—Before we can attain 
to a rational definition, there is, in addition to considera- 
tions of density, a further requirement which must be 
satisfied, i. e., we must decide as to the resistance of the foot- 
grain of copper at standard temperature (60° Е.) corre- 
sponding to 100 per cent. conductivity. This factor is at 
present also nebulous. So far as the present writer has been 
able to ascertain, the authentic figure, at any rate up to the 
year 1899, was based upon the report of the Committee on 
Electrical Standards, appointed by the B. A. in 1861. An 


account of the work of this Committee was published in 


1878, by Fleeming Jenkin, as a separate volume. On p. 228, 
Table XI., we are informed that at 15° C. (59° F.) the 
resistance of a wire 1 ft. long, weighing 1 grain, is 0:2186 
B.A. units for soft copper. For our present calculation let 
us assume a linear temperature-coefficient of 0:002391 per 
1? F., and let us also assume that 1 B.A. unit = 0:95653 
standard ohm. Then, at 60? F., a foot-grain of soft copper 
on this basis has a resistance of 0:21617 standard ohm. 
The text-books, up to, the year 1899, however, give the re- 
sistance of a foot-grain as 0°2262 B.A. unit at 24? C. 
This value occurs in Table XI. of Fleeming Jenkin’s report 
(l.c.) 16 reduoes to 0°21533 standard ohm at 60° F., 
and refers, of course, to soft copper. In the year 1899, a 
Committee of Experts and Manufacturers considered certain 
questions relating to copper conductors, but they did not 
publish a definition of 100 per cent. conductivity. Their 
report as given in the ELECTRICAL REVIEW, Vol. 45, p. 1025, 
assigns /:we values to what it calls Matthiessen’s Standard," 
one for “ hard-drawn high-conductivity commercial copper," 
and another for “annealed high-conductivity commercial 
copper." Clearly these cannot both be representative of 
100 per cent. conductivity, either on Matthiessen's or any 
other basis, Referring, now, to the most authoritative 
treatise, Mr. Kempe’s * Hand-Book of Electrical Testing,” 
sixth (latest) edition, we get a half step nearer to a defini- 
tion. He tells us what figure the above-mentioned Com- 
mittee decided to take as their standard, and he deduces 
therefrom that the standard of conductivity is to be that of 
a wire of pure soft copper of length / ft., and of weight w 
grains, having a resistance, R, given by the formula 
R = = os standard ohms st 60° Е. 


Vol. 52. No. 1,334, Juwx"19, 1903.] 


THE ELECTRICAL REVIEW. 


1067 


— —— - .— t — ä. b t — — — — 


He then proceeds to use this as a standard of 100 per 
сті. conductivity. Such a definition of 100 per cent. con- 
ductivity does not, however, occur in the Report of the 
Committee (lc.). But, if we correct for an arithmetical 
difference of 2 in the sixth decimal place of Mr. Kempe's 
somewhat extended expression, we can identify it as agreeing 
with the arbitrary definition, mentioned in that Report, for 
“ Matthiessen's standard annealed high conductivity commer- 
cial copper.” It differs only slightly from the B.A. definition 
reduced as above. The Committee, apparently, were only 
. concerned with arriving at a conventional resistance-weight- 
length for hard-drawn high-conductivity commercial copper, 
and a second resistance-weight-length for annealed high- 
conductivity commercial copper. Apparently, they were 
not concerned with arriving at a definition of 100 per cent. 
conductivity. Thus, if from their Report we select the 

corresponding to what the Report calls Matthiessen's 

standard hard-drawn high-conductivity commercial copper,” 

we obtain the expression | 
В = "em e Standard ohms at 60? F. 

The differences between the Committee values and the 
reduced B.A. values are not great, but they imply uncer- 
tainty where there is no need for doubt. Convention should 
establish a definition of “ 100 per cent. conductivity as a 
datum for copper generally; pure or impure, annealed or 
hard-drawn, cold or hot. Custom seems to favour this 
datum being calculated on the basis of annealed copper. 
There is no objection to this; it matters little. 
might with great advantage decide that 100 per cent. con- 
ductivity copper shall be such that a length | ff., weighing 
w grains, has a resistance R, where— 


R = — standard ohms at 60° F. 


Temperature Corrections. We come now to the question 
of the temperature correction factor. Fortunately the good 
work done by Messrs. Clark, Forde & Taylor in 1899 pute 
the observed value of the temperature change beyond doubt. 
It was pointed out by Matthiessen (Phil. Trans. R. S., 1864, 
p. 164) that the temperature coefficient increases as the 
conductivity increases. In accordance with this law, com- 
mercial copper, by reason of its improvement in recent years 
towards purity, has also improved in conductivity, and we 


find that Matthiessen's temperature correction factor is now 


too small. Messrs. Clark, Forde & Taylor have given us a 
new one in the form— 


Eo = 1 + 070023708 (1 — 82) + 0700000084548 (t — 82). 


They have also shown that within a range of temperature of 
from 32° F. to about 75° F., we may for most purposes 
replace this complex parabolic formula by the linear 
expression— 


Pt ш 1 + 0002386 ( — 82). 


Rea 
These equations have been made the basis of some simple 
tables, so that they are of very easy and rapid application. 
Nevertheless, it is much to be regretted that the old 
logarithmic formula, so concise and so simple for these 
corrections, has now to give place to these artifices, In 
order to investigate whether this change is really justified, 
the present writer has worked out the logarithmic co- 


efficiente for every 10° F. throughout the whole range of 


temperature to which these recent determinations apply, i. e., 
from 32? Е. to 102° F., the corresponding resistances being 
calculated from the above parabolic formula. Thus, let 
R, B, Rs В; be the resistances at successive degree incre- 
ments. The logarithmic relationship implies that 


R 
RI =R + 5^ 
where 7 is constant. 


R 
n к= T les 
Ri — R 
UM 1 Ry 
similar J» Rg = RI + P 
4 
1.е., Кә кыы 


Convention 


RI \. | Ri M 
Hence Ri = R (2) mae (=) ; &с., 


R t 
R 


Ит and Ө are any two values of ż 
в, T—0 
кк t3 


(Br) = 108 Br — log Rg 
log (* (r - 6) ` 


(To be continued.) 


and, generally, 


HIGH-PRESSURE SWITCHING AND’ TRANS- 
FORMING AT BUTTE, MONTANA. 


An interesting description of the switching and transforming 
station of the Butte Lighting and Power Co., of Butte, Mont., is 
given in the March issue of the Journal of Electricity, Power and 
Gas. The current is received over a line something less than 60 
miles long from the Madison River Power Co. The system was 
designed originally for a transmission pressure of 80,000 volts, and 
was operated for a few hours at this pressure. Во far, however, 
since ita inauguration in the spring of 1902, it has been operated 
for practical working at 40,000 voits. The line is supported on 
No. 1 “Provo” type glass insulators, having a diameter of 7 in. 
across the bell. For 80,000 volts regular transmission, somewhat 
larger insulators would probably be necessary. 

The step-down transformers were made by the General Hlectrie 
Co., of America, and were so constructed that & receiving pressure 
of either 40,000 or 80,000 volts could be utilised. There are four 
three-phase transformers, each of 330 kw. capacity, 60 cyeles, the 
саш being star connected, and transforming down to 2,200 
volts. 

‚ In general design, these transformers closely follow the standard 
oil-immersed water-cooled transformer built by the General Electric 
Co., and, except for allowance for the increased voltage, they are 


Fic. 1.—Detam OF 80,000-votr WI DOW Busurwa. 


identical with the 500-xw. transformers built by the same manufao- 
„turers for the Bay Counties and other companies, which have now . 
been in continuous operation for nearly two years at 45,000 volte. — 
The coils of the Butte transformers are wound with flat copper strip, 
and are covered with waterproof insulating material. This material 
is kept thin, so that the heat generated can quickly escape, and the 
specially refined oil that is used is mostly relied upon for insula- 
tion. The spaces between the high voltage coils and all other parte 
are, however, sub-divided into separate ducta by diaphragms of solid ' 
insulation, so that any conducting particle that might fall into the 
oil can bridge only a small percentage of the oil space. The trans- 
former case is made air-tight, and, previous to filling with oil, is 
exhausted of air, and the winding is heated to expel all moisture. 
The oil, which has been specially prepared to get rid of foreign 
particles, air and moisture, is then allowed to flow into the 
exhausted case from the oil-treating tank. Not only is this pro- 
cedure followed while the transformers are under test in the fac- 
tory, but the same method of filling was repeated when the trans- 
formers were set up for commercial operation in Butte. The 
efficiency of these transformers is stated to be 97:5 per cent. They 
were subjected to an insulation test of 160,000 volts. To with- 
stand this test pressure, it was necessary to have soft rubber discs 
projecting from the terminal cables aud securely cemented on to 
the insulation of the same for a distance of about 1 in. Before 
this was done, an arc formed between the uninsulated end of the 
cable and the trausformer case when the test pressure was applied. 
In other respects, the 160,000-volt test failed to develop any weak- 
ness. Further tests were made in order to determine any loss due 
to dielectric hysteresis in the transformer. An entire absence of 
any such losses was, however, indicated. 
The room in which the transformers and switch gear is situated is 
a disused engine and dynamo room measuring 50 ft. x 100 Ft.; 
there is thus plenty of room for the rather extraordinary switch. 
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gear employed. Fig. 2 is a side elevation of the general arrange- 
ment of the sub-station. The line wires, which are six in number, 
in two three-pbase circuits, enter the building through plate glass 
bushings shown in front and side elevation in fig. 1. A wooden 
casing contains a piece of plate glass, which is 30 in. equare and 
2 in. in thickness. Two such casings and glass plates are set in 
the brickwork, and in the centre of each glass plate a hole is cut 
in which is set a “Provo” No. 2 glass insulator, from which the 
top piece has been broken off. In the holes thus formed a glass 
tube is cemented, through which the line loosely supported 
each side on pins and insulators. From the glass bushings the 
lines are carried down in 3- in. iron piping supported on insulators 
to a sliding contact switch which has an air- 

gap, when open, of 3 ft. 6 in. The still con- 

tact of this switch is & copper rod 2 ft. in 

length, from the further end of which is sus- NS 
pended horizontally a high pressure fuse 5 ft. 
in length, made of stranded aluminium wire, | 
covered with & thick woven tube of fibrous = 
material well impregnated with fireproof. (2 
materiale. Тһе second sliding contact switch 
is in line with*the other switch and the fuse, 
and has an air-gap of 10 ft. "There are six sets 
of switches, similar to the single set just de- 
scribed. They are supported on wooden rack- 
work, which is connected by cotton rope to two 
seta of windlasses, by which the switches are 
opened or closed in sets of three. If re-fusing 
is necessary, the switches on either side of the 
fuse are opened, which allows the operation to 
be done with safety. The paralleling of the 
lines is accomplished by means of the high 
pressure bus-bars which run directly over the 
transformers. The lightning arrester equip- 
ment is of the ordinary Wirt type, as manu- 
factured by the General Electric Co. 

As yet, the heaviest arc that has been drawn out on the switches, 
while carrying 1,000 н.р. at 40,000 volts, has been broken by the 
upward movement of the arc before the switch terminals have been 
separated 3 ft. When only the magnetising current of the trans- 
formers is flowing the arc is broken when the switch parte have 
been separated 10 in. or 12 in., and even with the 10-ft. switch 
open, and with no capacity beyond the smaller switch except that 
of the fuse, and about 4 ft. of switch rods forming the sockets on 
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each side of the fuse, the arc will hang on in a thin thread until a ' 


tion of 3 or 4 in. causes it to break. 
t is not stated what happens when the fuse blows. 
i C. c. G. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, 823, High Holborn, London, W. O., and at Liverpool, to whom all 
inquiries should be addressed. 


12,448. “ An improved electrical motor-starting switch.” U. HoRsFALL 
J. CROWTHER and T. C. Wip (trading as the New Contact Controller Co.) 
June 3nd. | 

12,452. “ Improvements in and relating to electricity as applied to tramways 
and the like.” J. Day. June 2nd. 

12,458. “ Electrical rail bondr.” W. H. WHERRY. June 2nd. (Complete.) 

12,461. Electrica) conductors.” W. H. WuHxRRY. June 2nd, (Complete.) 

12,462. ' Improvements in apparatus for perforating tape for automatic tele- 
graph instruments or for the like purposes. J. GELL, June nd. (Complete.) 

12,476. Improvements in and connected with electrical tapering or imped- 
ance elements for electric circuits.” Н. B. WARREN and G. A. CAMPBELL. 
June 2nd. (Complete.) | 

12,479. Improvements in dynamo-electric generators and motors." Е. J. 
JERVIS-BMITH. June 2nd. 

13,516. ** A new or improved electro-magnetic machine for the ignition of the 
mixture in explosion motors." С. Е. Picharp. June 2nd. (Complete.) 

12,529. * А ferro-electric filter." М. Отто. June and. (Complete.) 

19,596. '" Improved manufacture of electric cables." W. DIESELHORST and 
A. W.ManTIN. June 2nd. 

12,548. Improvement relating to electric ignition on motor engines.” 
Je McD. Boyn and J. АтмЕнв. June Brd. 

12,568. “Improvements in coin actuated electrical apparatus." J. Бове and 
Rosk, Соор & RissoNE, Lro. June 8rd. (Complete.) 

12,618. ‘Improvements in appliances for e from a 
slotted conduit for the working of electric tramcars,” F. Hewrr. June 4th. 

12,629. ‘‘Improvements relating to electric alarms." С. E. GRoUSELLB and 
V. É. sMANOUVRIER. June 4th. (Date applied for under Patents Act, 1901, 
March;6th, 1908, being date of application in France.) (Complete.) 

12,688. Improvements in or connected with eleotric conduit traction for 
tramways or railways.” W. Cork. June Sth. (Complete.) 

13,716. “А new or improved electric gas igniting device.“ Н. BERGNER. 
June Sth. 

19,726. “ A telephone mouthpiece.” J. Авнток. June 6th. 

12,745. “А controlling or regulating resistance starting switch for eleo- 
trically-driven hoists.” A. M. Morrison and A. M. MACLACHLAN. June 6th. 

12,752, "Improvements in telephone switchboards.” W. AITKEN. June 6th, 

12,802. “Improvements in controlling electric motors, particulariy for 
electrically propelled vehicles.” Siemens Bros, & Co., LTD., A. SIEMENS and 
A. M. DUKE. June 6th. (Complete.) 


Electric Fire Engine.—4An electric fire service wagon 
has just been added to the equipment of the fire brigade of St. 
Gilles, Brussels. It can carry eight firemen, hose reels, ladders, &c. 
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PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 899, High Holborn, W. O., and at Liverpool, price, post free, dd. 
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22,421, ‘Improvements in electrical switches.” -O. M. DormanJand R. А. 


Smith. Dated October 15th. 
22,817. rovements in trolley heads Hor electric railways aud tramways 
on the e system.“ С. 8. Schultz. Dated Ootober 20th. 


W, 78. Improvements, in teleotric conduite or insulators.” R. Illemann. 


Dated October Mth. 


атту ‘Improvements in{telephone systems.“ E. Ekstrom. MDated. Novem- 
r А P 

234,840. “Improvements in and relating <eto welectriczeheatingwapparatus." 
M. Peterson. Dated November 6th. . 


3 "Improvements in telephone, systems.“ A. Ekatrom. Dated Novem- 
r А 


24,710. “Apparatus for electrical control of motors." «t G.JA.;Hill. 


25,288. ''Improved electric current indicator." A. Denny, J. A. Robertson, 
and E. H. Johnson. Dated November 18th. : 


25,624. ''Improvements in arcjlamps and electrodes] therefor.“ 
G. et P. de Mestral. 


25,829. ''Improvements in or relating to rotary current motors.” С. de 
Kando. Dated November 24th. 


26,004. ''Improvements in drivers’ brake valve apparatus for operating air 
brakes for railway and like vehicles, both by means of air pressure and eleo- 
tricity.” Siemens Bros. & Co. Da November 26th. х 


26,188. “ Improvements іп glowers for pyro-electrio lamps and роси of 
te , 


La] Societé 


making the same.” British Thomson-Houston Co. (С. P. 
Schenectady, U. S.A.) Dated January 20th. 
26,189. ‘Improvements in arc lamps and electrodes therefor.” “British 
(W. T. Dean, Schenectady, U. S.A.) Dated January 


Thomson-Houston Co. 
20th. 

26.41. “Improvements in means for adjusting the distance between the 
magnet system and the diaphragm in telephones." О, Köhler and P. Behrens. 


. Dated November 27th. 


26,162. ‘Improvements in electric conducting cables and process of making 
the same.” Н. H. Lake. (Communicated U. S.A.) 


. "Improvements in electrical switches.“ 
Dated November 28th. 


B. Thomas and C. Bourne, 
26,805. Improvements in and relating to wireless telegraphy.” A. Artoni. 
Dated November 29th. 


26,558. ‘Improvements in current-operated receiver for electro-magnetic 
waves.” R. A. Fessenden. Dated December 2nd. 


26,557. Improvements in and relating to electro-magnetio traction increas 


ing devices." А. А. Honey. Dated December 2nd. 

26,685. “Improvements in signalling apparatus for telephone systems.” 
W. P. Thompson. (Communicated.) 

26,668. Improvements in and connected with controlling arrangements for 


electrio motor circuite.” The Johnson-Lundell, Electric on Co., Lid. 
Dated December 8rd. | 
805. ''Improvements in electric railway or tramway vehicles.” C. F. 


28, 
Peel. Dated December 4th. 


27,869. An improvement in synchronism indicators for use in connecting 
alternate ourrent or £o! yphase dyn&mo-electrio machines in parallel. 
Siemens Bros. & Co., Ltd. Dated December 11th. 


97,885. '*Improvemente in appliances for lighting eleotrio trolley oars.” 
E. A. Hall. Dated December 7th. 


27,900. "Improvements in bells for electrical and mechanical, signalling 
signalling &pparatus." W. Deckert. Dated December 17th. 
W. Me 


98,081. “Improvements in contact boxes for Selectric railways.” 
Brown. 

98,966. “Improvements in and relating to aro lamps." T. L. Carbone. 
Dated December 23nd. 


98,898. ''Improvements relating to slot tongues and alot switch bor 
mechanism for conduit railway systems." Н. С. Stiff. Dated December rd. 


28,686. ‘(Improvements in electric switches for stopping and reversing elec- 
trio motors.” G. H. Whittingham. Dated December 27th. 


768, ‘Improvements in and relating to insulating supports for electric 
Ко чы J. M. Anderson and A. Anderson. Dated December 901b. 


99,783. ‘‘Improvements in storage or secondary batteries.” Н. Н. Lake 
Dated December 80th. 

28,915. ‘Improvements in switches for eleotric circuits.” Н. R. Stuart. 
Dated December 81st. 


"Improvements in galvanic batteries." 


The Halsey 
Generator Co., Ltd. Dated December 80th. 
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v VEHICLES. 
Vol. LII.] CONTENTS: June 96, 1903. Dou. 

Electrically-Driven Road Vehicles wag ae 1069 | | ас. | 
Motor-Cars for Railways... .. .. 1070 Іт is not а little surprising, considering the importance of 
Legal — ME е ө 1071 Lieutenant-Colonel Crompton's paper on “ Applications of 
VF pU Electricity to Driving Carriages in Towns," read at the 
Parliamentary rr 1074 уо Б Чагпар 
Correspondence ... Же 1076 Engineering Conference last week, that so small an audience 
Large Low-Speed Induction Motors (illustrated) + 1078 — welcomed the author, Anything like a lively, useful, and 
Business Notes  ... . se 1079 Я | | . be ted 
Manchester Corporation Electricity Works (illustrated) *. 1085 informing discussion could, therefore, scaroely expected, 
The Poplar Electricity Works ни once 1093 апа, even as it was, some of those who had real facta and 
Electricity пару“ н gis is 1101 figures to offer, were handed. over—or their contributions 
City Noces » s ies % 1101 А | 
Stocks and Shares " „ 1102 were handed over— to the tender mercies of the official 
Share List of Electrical Companies e + е 1103 reporter of the Conference, the Chairman, seemingly, being 
Market Quotations 2 es . 1104 m , ‘ 
Electric Tramway and Railway Traffic Reeeipts - —. 1104 unable to cleni ly discriminate between po 106 of real interest 
The Engineering Conference :— and vital importance, and the irresponsible chatter of those 

Presidential Address оз се сө sion who indulged in nothing bat empty platitudes, 

Wireless Telegraphy m А : 

Applications of Electricity to Driving баспаш in Towne 1106 Electric antomobile cella, m everybody knows, di 

Internal Combustion Engines for Driving Dynamos 1108 designed from a different standpoint to that which obtains 

Traosmission aud Distribution by Single-Phase Alter- ; ч : * 

cating Curent: e n: TM in stationary battery practice, and they are roughly divided 

Automatic Bignalling .. 1109 into two classes: — One, those with a moderate output рег 
Effects of a Lightning Flash (illustrated) — ..^ — ... . 1111 2 od 1 
Manufacture of Electrical Accumulators 855 vas ws 1111 other, those whose life is sacrificed to a large output per pound, 
New Patenta Applied For 6 9 oe . 1112 the idea being apparently to run the cheapest and lightest 
Published Specifications ; ~ 1112 possible battery for a short time only. When it begins to give 
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trouble, or shows considerable diminution in output, it is con- 
sidered the most economical plan to scrap the plates and 
put in new sections, not even troubling to utilise the old 
negatives with fresh positives. It is, however, the opinion 
of many capable of judging, that the better plan is to employ ` 
a heavier make of cell for traction purposes, with a longer 
life, rather than to fit the carriage with cells in which the 
weight is reduced regardless of every other consideration. 

Touching the large outputs for weight now claimed for 
automobile cells, it may be interesting to hark back to a 
Faure-Sellon-Volckmar cell described in 1888 by M. Emile 
Reymier. Its output was as high as 7:5 ampere-hours per 
lb. at an eight-hour rate. The electrodes were of the grid 
type, about ,'; in. thick, and consisted of equal weights 
of support and active material, the specific output of the 
latter being 45 ampere-hours per lb. The cell had an 
output of 155 ampere-hours, and weighed 21} Ibs. total. 
Nothing was said as to its life, so that probably it was 
but a laboratory experimental cell, unfitted for daily use ; 
we ure not sure, Indeed, whether it was even intended for 
traction purposes. 

Mr. W. Worby Beaumont, in his compendious work on 
„Motor Vehicles and Motors,” says :—‘ Given the elec- 
tricity supply, nothing would be better than the electric 
motor for the propulsion of vehicles” . “the elec- 
tricity supply, however, is still almost as great a problem aa 
ever, because the weight of secondary battery which must be 
carried for even a 25-mile run in any but flat country is 
prohibitive.” .... “Even if a battery of theoretically 
least, weight could be used, that weight would still hopelessly 
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handicap the electrical! vehicle for long-journey work over 
average country.” Discovery must be made of means of 
employing materials other than lead and its oxides or salts,” 
This was written in 1900. 

Mr. E. J. Wade, however, the author of the most recent 
and most important work on “ Secondary Batteries" which 
has yet been published, evidently thinks that we have by 
no means reached finality in the use of lead, and the Elieson 
battery which one of the speakers introduced to the meet- 
ing, and for which we: hold no brief, apparently shows that 
Mr. Wade was correct in his assumption. 

But the data connected with the practical running of a 
carriage fitted with these cells were tabooed by the Chairman, 
and the remarkable qualities of the cell, particularly that of 
receiving its full charge in three-quarters of an hour, 
seemed to be lost upon, or misunderstood by, those present. 
This appears all the more ourious when one hears of the 
preparation for a 50 miles’ journey by one of the gentle- 
men who took part in the discussion, who charges his cells 
for 10 hours to get the best efficiency. Luckily, Mr. 
Llewellyn Preece, who had for some time subjected the 
Elieson battery to very severe teste, although the last speaker, 
was able, at the psychological moment, to practically fill in 
what, by the direction of the Chairman, had previously been 
left incomplete. 

Too much valuable time was lost through those who had axes 
to grind (and, with two or three exceptions, the speakers were 
pecuniarily interested in what they advanced) combatting one 
another's views on front and rear driving, the merits and 
disadvantages of solid or pneumatic tires, chain v. tooth 
gearing, and the cost of electricity at central stations, 
forgetful, apparently, that all these are of no avail without 
the battery to supply the electrical energy, the vital part of 
the whole business. Even the author's trump card, viz., that 
all that is necessary to further reduce the cost of accumulator 
traction is standardisation—that is to say, that the supply of 
charged accumulators to replace empty ones should be under- 
taken very much as the supply of fodder and forage for 
horses—loses much of ita value in the face of the fact that 
you can now have your battery charged while you are partaking 
of breakfast or luncheon. 

Standardisation in the way of a standard voltage, 
wherever one may be stopping, is certainly very desirable ; 
but that standard must be low enough to keep down the 
number of cells in a vehicle, Carriage makers cannot build 
to use the 200 volts or more of many of our central station 
supplies; central station managers must arrange to meet 
the voltage requirements of the accumulator car. 

It should be clearly understood in connection with electric 
automobiles that the actual efficiency of the battery repre- 
sented by the ratio— Output : Input, is of altogether minor 
importance. The fundamental requisites are—large capacity ; 
ability to stand high charge and discharge rates ; durability 
or cheapness (i. e., low cost of maintenance); lightness and 
reliability. Of the qualities named above, that of rapidity 
of charge is of prime importance, and although this of 
necessity entails a reduced watt-hour efficiency, the loss takes 
the form of increased inpul, not decreased output—a dis- 
tinction of great significance in this connection. The advan- 
tage of being able to fully charge the battery within the 
hour is infinitely more weighty than the disadvantage of 
paying 40 percent. more for the charge, 


Referring to the actual trials of the Elieson cell in an 
automobile, it is interesting to note that, taking the weight 
of the car, with passengers, as 4 ton, and No. 2 run to 


Reading as 50 miles, the ton-miles were 50 x 4 25. Also 


the charge was 8 units, and at 60 per cent. watt-hour 
efficiency, the discharge would be nearly 5 unite. Thus the unita 
per ton-mile, an important datum, were = 2. This is about 
double the value found with tramcars, showing that traction 
on roads offers practically double the resistance of traction on 
rails. Moreover, the cost of 8 unite at, say, 2d. per unit, 
would be 16d., so that the cost of energy per mile of route 
traversed by the two passengers would amount to no more 
than 32d. This more than bears out the author's estimate, 
and our own statement that, even with electric automobiles, 
the cost of energy is immaterial. It will be noticed that this 
car was very light and speedy, just the kind of thing, in fact, 
which seems likely to become popular for everyday use. 

Lieut.-Col. Crompton has evidently great faith in the 
future of the electric automobile, and we are equally 
optimistic. The London Electric Cab Co. showed some 
years ago that electrically-propelled cabs were practical 
though not then economical; to-day we have passed the 
first stage, and it only remains to demonstrate that the use 
of secondary batteries may be made commercially successful 
in daily practice under ordinary conditions of road traffic, to 
swell the number of vehicles now running to the thousands 
which the author foresees will come in two years' time. 

To do this is not so easy. Nearly all the money invested 
in exploiting these ventures is confined to the carriage 
builders ; the secondary battery inventor, the man who 
supplies, so to speak, the very soul of the thing, does not во 
readily find the necessary financial support. 

Still, with the batteries already in the market approved 
by Lieut.-Col. Crompton, and better ones in view 
(assuming the Elieson data to be correct), the gallant 
officer’s faith in electric traction on ordinary roads should 
now be within measurable distance of becoming realised. 


MOTOR-CARS FOR RAILWAYS. 


THE rapid development of electric tramways in this country - 


renders it impossible for steam railways to ignore the 
damaging effect of their competition on short saburban and 
branch lines. The majority of our railway companies, for 
many reasons, do not wish to make such drastic changes ss 
would be necessitated by the electrification of their lines, and 
have been casting about for some system, other than electric, 
which will decrease working expenses, and enable them to 
offer the public a better service than heretofore. Under such 
circumstances, it is only natural that the rapid progress and 
recent success of the self-contained motor-car should have 
attracted their attention, and led some of them to investigate 
the possibilities of this system of traction as applied to rail- 
ways. Results, however, have not quite come up to expecta- 
tions, and the reason is not far to scek. 

It is true that the recent motor-car trials on common 
roads, both on the Continent and elsewhcre, have demon- 
strated that speeds спа] to, and sometimes in excess of 
the maximum average speeds attained on main line steam 
railways, can easily be attained, but this fact by iteelf is of 
little or no commercial importance. The attainment of 
high speeds is almost entirely a question of the proportion 
of power to weight carried, and if this ratio is sufficiently 
large, there is no difficulty in ruaning at between 70 and 80 


B ad 


м 


€ MR —L———————— a ae a r ESS BCE TIE 


Vol 52. No. 1,335, Jumm 26, 1903.] 


THE ELECTRICAL REVIEW. 1071 


miles an hour. The modern racing car, weighing about 
1 ton or less, requires approximately 100 н.р, to give the 
high speeds required, but to equip railway carriages with 
motors in the same proportion to their weight as this, is 
quite out of the question. 

If railway companies were ofily looking for a motor-car 
which would run at the comparatively low average speed of 
from 15 to 20 miles an hour, the solution of the problem would 
be easy, and, in fact, was diecovered 10 years ago, amongst 
others, by the Belgian State Railways, when they intro- 
duced a service of light steam motor-cars to handle suburban 
traffic round some of their big towns. But such a service 
is of little use as a provection against electric tramway com- 


petition. 

The ordinary petrol motor-car is in many ways unsuitable 
for use on suburban railway lines having a heavy traffic. 
The large amount of gearing required causes considerable 
loes of power in transmission, and to obtain the best resulta 
requires an exercise of care and delicacy of adjustment, 
which in itself should be sufficient to cause railway com- 
panies to hesitate before putting such intricate mechanism 
into gervice. Another rtrong argument against their use is 
that petrol engines, being of the reciprocating type, cannot 
give high rates of acceleration, unless the transmission to 
the wheels is done electrically and storage batteries are added. 
That reciprocating engines are of little use to give large 
acceleration has recently been clearly demonstrated by the 
results obtained with the huge “ Decapods” designed by 
Mr. Holden for the Great Eastern Railway. The acce'era- 
tion obtained with these locomotives, whilst being very 
creditable for steam roads, was under 1*5 ft. per sec. per sec., 
which is not much to boast of, compared with the rate of 
4 ft. per sec, per sec., obtained on the Liverpool Overhead 
Railway. 

Tbe North-Eastern Railway has been experimenting with 
a car fitted with a Diesel petroleum motor in combination 
with an electrical equipment supplied by the British 
Westinghouse Co., but from reports to hand the resulta do 
not appear to have been very satisfactory. The London and 
South-Western Railway has also recently put into service a 
steam motor-car running between Fratton and Southsea, the 
object being to give a more frequent service without the 
expense of running comparatively heavy trains which there 
are not enough passengers to fill. In spite, however, of the 
short run, and the light traffic, this car requires a consider- 
able rest to pick up steam after each journey. 

With steam-driven motor-cars, unless some such system 


as the Serpollet is employed, the same waste will occur as 
with ordinary steam locomotives, as the fuel consumed when 
standing still is not much less than when running. 

Some railway men are still awaiting the advent of a 
perfect electrical accumulator, and doubtless the discovery 
or invention of such a thing would solve many problems, 
There are strong indications that good progress is being 
made towards this end, and the important experiments in 
accumulator traction on railways which are being carried on 
in Italy and Germany deserve serious attention. 

From a careful study of the whole question, it docs not 
appear to us that self-contained motor-cars, whetber steam, 
petrol, electrical, or worked on some combined system, are 
likely to prove serious competitors to electric haulage on 
urban, suburban or interurban lines carrying a heavy 
traffic. Their best sphere of action would seem to lie in 
short country branch lines where high average speeds are 
not required, as, for instance, the South-Western line between 
Fratton and Southsea, which we have already mentioned. 
We are of opinion that such lines would greatly benefit by 
the adoption of motor-cars, and if required arrangements 
could be made for them to stop at crossings, and practically 
anywhere else required, to take up and set down passengers, 
and the cars could run at any frequency which would best 
suit actual demands. 


LEGAL. 


PATENT ExPLorrATION, LTD., v. THe AMERICAN ELECTRICAL 
Novgrty AND Maxnvuracrugmd Co., LTD. 


(Continued from page 1084.) 


Mr. НЕнвү CHARLES BRAUN, examined by Mr. WALTER, said he 
was a consulting engineer practising at King's Cross, and carried out 
a large amount of experimental work for inventors. Before 1889 he 
had been interested in questions of batteries for many years. In 
1885 be went to France to make inquiries from people there in 
connection with dry batteries. There were a number of them made 
about that time in Paris, and being sold by Woodhouse & Rawson; 
Graefe was one of them, and there were others whose names he 
did not recollect at the moment. He was partner with Mr. Ford- 
Lloyd from 1886 to 1889, and since he had ceased to be associated 


with him he had no connection with batteries or with the Universal. 


Battery Co. Whilst he was working with Mr. Ford-Lloyd, he 
made hundreds of dry batteries of different kinds for experimental 
urposes. He had made a battery with a zinc pot, and had sold 
tteries to an automatic company. The last batteries before he 
left in 1889 were made with an outer cell. In some instances they 
put the outer zinc case into an earthenware case or pot to prevent 
short-circuiting when they were close together. The containing 
vesael was zinc, which was one of the electrodes, the otber electrode 
being, a3 a rule, some form of carbon. The excitant was sal- 
ammoriac in both cases. It was a semi-fluid battery. The 
substance they used in the outer layer was flour, or arrowroot or 
sawdust, to render the plaster more porous. They also added sal- 
ammoniac, glycerine and water. They used to stick in brown paper 
or blotting paper, or something of that sort, to keep the wholething 
together, because, in damp weather, it fell down more or less. 
Between the blotting paper and the carbon rod they put a mixture, 
probably peroxide of manganese and broken-up carbon. It was put 
in dry and was mixed up with powdered sal-ammoniac and glyce- 
rine. After the mixture was pnt round the carbon it was pressed 
in, there being a little pitch dropped into the bottom of the pot so 
as to make the carbon rod stand up while it was being put in. The 
blotting paper was not used in all cases. The batteries were made 
afterwards without blotting paper. 

Cross-examined by Mr. ASTBURY, witness said the date of his last 
dealing of any sort with Mr. Ford-Lloyd was some time after 1889. 
He (witness) simply drew a percentage of royalty on their joint 
battery after that. He was advised not to patent it because it was 
partly old and more or less like several of the others, He thought 
there was not sufficient novelty in it to patent it. 

Mr. James SWINBURNE, examined by Mr. Mouton, said that in 
1890 it was no novelty to make a dry battery. The only object of 

making a dry battery was to make it portable, unspillable and 
lasting without being replenished. He bad read the plaintiffs’ speci- 
fication, and, speaking generally from the electric point of view, 
there was no novelty wbatever shown in the description there 
‘given. In the last case he thought there was. He thought the 


80. 

First, as to the battery that is there described in detail—is there 
in that anything which to you, as an electrician, was novel at that 
date ?—No. 

The WiQiTNESS was then taken in extenso through the plaintiffa 
specification, and said that, taking the knowledge at the time, it was 

‚ known that you migLt use a very large number of different salts as 
excitants for a battery like that, including acids. An acid excitant 
‚ would do better in every way to give a good current, excepting that 
acid left in contact with zinc was apt to work into the ziuc and 
give off hydrogen. To avoid that, they amalgamated the sinc. 
. There was no more objection to an acid excitant in a dry battery 
than in a wet, if you wanted it for portability. The acid would be 
better as far as portability went. Acid solutions were the better 
conductors. So far ав Ње question of paste versus fluid in two layers 
. was concerned, there was no objection to acid when you had a paste. 
All tbe storage battery accumulators were made with fairly strong 
. sulphuric acid—1 іп 10, up to 1 in 5. А man called Schoop 
brought out а particular form of dry battery. and there had been 
. several others. It was known that you could have either a fluid 
outer layer or a semi-solid outer layer. Paste outer layers were 
matter of common knowledge. А common method of turning the 
outer layer into a pasty condition was where а cell was made with 
mercury sulphate. Skrivanov was another, who used mercuric ealt, 
with lead peroxide inside. The most common way of turning a 
fluid battery into a paste battery, was by sawdust and blotting 
paper, and things of that sort. It did not make a paste exactly ; it 
made an absorbent. Asbestos was another. Then there was plaster 
of paris. ss 

bo you see, reading plaintiff's ification as an electrician, that 
the intention of the specification is to exclude from his claim any 
form of ?—No, the only thing apparently is the physical con- 
dition, the two leyers of exciting composition iu & semi-solid or 
plastic state, one with а depolariser, one without. That is as far as 
I can make out the point of it. 

Examined as to the depolarising agents as the central layer, 
WrrNESS said that pulverised peroxide of manganese and 
pulverised carbon were old materials, and were largely used by 
Leclancbé. It was not novel to powder the two substances. In the 
last case he had said that the fineness of these things for Leclanché 
batteries was new to him. Since then he had looked up the matter 
and found that Leclanct ё apparently started with fine powders, and 
found, for some reason, that they did not conduct, and rejected them, 
using larger powders. Then aman named Bates investigated the 


- fineness was new, but he had found out since that that was not 
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matter thoronghly, tried various kinds, and he found that the 
carbon ought to be coarsely powdered and the manganese ought to 
be very finely powdered. | 

Mr. Автвовү: Are you talking about this publication, 
Wiedemann?—Yes. He experimented, and that was the result, 
his idea being that the carbon should not be fine, because if the 
carbon is in large particles it can conduct and make a sort of tree, 
and he gives as his result that that works best. , 

Mr. MourToN: Fine pulverisation of the manganese, compara- 
tively coarse pulverisation of the carbon ? —Yes, he is dealing with 
& porous pot cell. What bas altered the aspect of this, to my mind, 
is, now I find they ram the cell. If you do not ram, the fine 
particles will not conduct. If youram it tight and get the particles 
into contact, it will conduct. { 

Take Bates, apart from the conclusions he comes to as to what is 
best, does he examine into the question of finely powdered carbon 
and mangan, finely powdered manganese and coarsely powdered 
carbon and vice versá?— Yes. He examines them for use in a 
Leclanché as a depolariser. 

Mr. Justice Восківу: What is the date of this ?—That would be 
in the early eighties. 

Further questioned by Mr. Mourros, WriTNESS said Bates’s 
paper wasin 1872. Bates was a very well known scientific man. 

ith regard to that book of Wiedemann, is that a standard 
book ?—Yes, one of the books that Lamb says ought to be on every 
man’s shelves and stay there—no one reads it. 

Mr. Автвову: Mr. Swinburne had not heard of it apparently in 
the last case ?— I had iton my shelves bnt had not read it. 

Mr. Movutton: It is a classical book on electricity, is it поё? — 
Yes. It is out of date a little now, but it is very full. 

Had you any reason to doubt that the conclusion he came to, 
apart from the tbiags he examines, was that somewhat coarsely 
powdered carbon and finely powdered manganese would be the 
best ?—I think that is right. I am not sure whether it would be 
altered by ramming— whether in that case you could not use both fine ; 
but his work is quite right, no doubt. 

Answering other questions, Witness said the defendant's material 
in the inner cell was a damp powder, but it was not a semi-plastic 
or plastic mass. It was rammed hard. 

Supposing you have two outer layers equally porous, and one 
hard and the other soft, does that make any difference electrically ? 
—None whatever, as long as the hard layer is always in contact 
with the zinc. The only danger of a very hard layer is it might 
have a different shape to the zinc, and not- make contact, во that air 
would come down between. 

Further examined, witness said that Brandon, so to speak, was a 
Leclanché with sawdust in it. 

Was it a superstition among electricians to put-in porous pots 
when they were not wanted ?—No, it has generally been the other 
way. Possibly unneceesary trouble has been taken to remove porous 
pote from all sorts of electric cells. 

Was there any invention, in your opinion, in leaving out the 
porous pot, if your outside layer was strong enough to stand ?—No, 
the outside layer is the porous pot, really. It fulfils the same 
intention. - 

Was blotting paper perfectly well known аз a means of holding 
an excitant ?— Yes; I used it myself in 1882. It was just an ordi- 
nary thing to me then. li 

Do defendants’ cells differ electrically from what Brandon would 
be if you put blotting paper in instead of sawdust ?—No ; except 
Brandon, as described, has an earthenware porous pot. If you use 
a jar—the old Leclancbé jar—you muet start with a porous pot 
to hold the stuff put inside. If you are going to start with sinc or 
start with something from the outside, and work inwards, then you 
do not need the porous pot. 

Suppoging the defendants put the porous pot in and it was 
equally pervious with the blotting paper, would that make any 
difference at all ?—None. 

Does Thiebaut show a depolariser which is different to binoxide 
of manganese ? — He has peroxide of 1 

Take Thiebaut made according to what he says with clay on the 
outside, carbon and peroxide on the inside in his way, and with, I 
think, sal-ammoniac as an excitant, would there be two layers there 
both plastic ?— Yes. 


The inner one being plastic in the same sense as the defendant's ` 


inner one is ?—Yes. 

WiTNESS, replying to other questions, said there would be no 
difficulty for an electrician to make such a battery as was described 
by Thiebaut. Such a battery would work. In Germain there was a 
horizontal battery. He had carbon as a conductor and carbon and 
manganese oxide as the inner coating, and then cellulose, and then 
came the zinc. There was no difference between cellulose and 
blotting paper for the purpose for which it was used. Germain’s 
was a practical battery. Castle-Smith's prescription would succeed 
if used as described by him. The battery would be unspillable. 
Agar-Agar made a stiff jelly. Hellesen was a perfectly effective 
battery, because the resistance of a jelly was very low. Assuming 
that the central part was equally rammed, there was no reason why 
that should be inferior to the receipt given in the plaintiffs’ speci- 
fication. The specification of the earlier Hellesen, No. 4,369, of 
1855, called Jensen, described the manufacture of the internal layer, 
which, when manufactured, would be the same as the internal layer 
of the defendants or the plaintiffs, as made. In Gassner's United 
States patent the external layer did not differ substantially from 
the one described in the plaintiffs’ patent. A cell of that kind 
electrically was the same as either the plaintiffs’ or the defendants’. 
In Bender there was also electrically no difference between it and the 
cell described in the plaintiffs’ specification. It was a practical cell, 
and there was nothing in Bender which would prevent anyone 
choosing at willthe fineness of the manganese or carbon or adopting 
peroxide of lead instead of peroxide of {manganese. Skrivanoy 


was a battery which would work, and could be made in 
the cylindrical form. The originality in Skrivanov was the 
taking of somethiog which was not binoxide of manganese; in fact, 
there the layer next to the carbon was pasty. It was a perfectly old 
way of making an external layer. It was not true that the pre- 
scription given by the plaintiffs’ was better than the defendants’ 
battery. On the contrary, the ever ready” battery, as it was 
called, was about the best he had come across. 

His LoRpsuiP: Do you say that the plaintiffs’ prescription in 
abandoning blotting paper which he says was used before, and 
going back to the outer layer, is a step backwards or forwards ?—I 
should have ssid that the plaintiffs’ was a step backwards, my Lord. 

WiTNESS was next examined as to Walker, and said that apart 
from the question of there being a carbon rod inside the paste, 
that would lead to & centre of the same character as that used 
by the defendants or used by the plaintiffs as made. He saw no 
difference in the exciting layer in Webb and Jensen, described on 
page 3, down to line 27, and that described in the plaintiffs’ speci- 
fication.—The hearing was adjourned. 


On Wednesday, June 10th, Mr. JAMES BWINBUBRNE, cross-examined 
by Mr. ASTBUBRY, agreed that there were many commercial desiderata 
which bad no relevance at all to chemical or electrical action in the 
case of these batteries. It was very important to bave a battery 
which could be kept in stock for months or years by an ironmonger 
and then used, and it was important commercially that the thing 
should be capable of being knocked about and stand a certain 
amount of rough usage. Cheapness was very important, and it was 
also important that it should have a good life. In the last case bis 
view as an electrician was that this fine pulverisation was not only 
& novelty but one of the chief contributory causes to the success of 
the battery. 

The general impression that you had as an electrician in the last 
case was that owing to the experiments, the world had come to the 
conclusion that you must avoid the dust and powder in the man- 
ganese portion of the battery ? —Yes, that was my impression. 

That impression is only altered in this case to the extent of the docu- 
ments that bave been put in that were not referred to in the last case. 
You are not giving evidence of change of view other than what you 
have found in the documents which have been referred to ?— Yes, 
and not only the documents but the fact of ramming. 

Iam simply on the pulverisation as a novelty first ?— As a novelty, 
that is so. 

I see one of your answers in the last case was that it was 
the idea of electricians, at all events up to 1890, to avoid powdering 
with reference to peroxide of manganese; that was your view ?— 
Yes. i 

This book of Wiedemann is one of the documenta which has led 
you to give different answers ?— Yes. : 

There is nothing in these experiments of Wiedemann to show 
that he is putting his fine powder in a porous pot, or that he is 
testing the strength of a battery so constructed ?— Yoa mean to 
suggest that he may be really working with it on a plate at the 
bottom of the cell. 

He does not say how he is working ?—1 do not remember. This, 
you must remember, is an abstract from the paper. I do not 
remember what he says in the original. I do not remember any- 
thing about the porous pot. I read it as if it was a porous pot. 

Cross-examination continued: After the date of Brandon’s 
specification in 1866, the battery world came to the conclusion 
that powdered dust ought to be avoided in a Leclanché battery. In 
practice he bad never heard of a battery being made according to 
this specification of 1866. - 

Is the Brandon anything more than a suggestion to put 
powdered materials into the porous pot of a Leclanché battery, 
and then build the thing up with sawdust ?—That is what it is, 
practically. 

Do you think that a battery made according to this - an ordinary 
Leclanché stuffed up with sawdust—would have the same results 
commercially as the plaintiffs’ battery?—Not as the plaintiffs 
battery, but I think it would be as good as a battery made accord- 
ing to the particular directions in the plaintiffs’ specification. . 

Do you mean to tell me that a battery made like this would ring 
for 27 days and nights without stopping ?—I think it is quite 
probable. | 

How long will an ordinary wet Leclanché ring for ?—I do not 
know. 

Five minutes ?—I really do not know. 

Cross-examination continued: He saw no novelty in the 
plaintiffs’ outer layer, and nothing new in the inner layer in the 
plaintiffe’ battery. What he meant was that there was nothing new 
in using the powdered carbon and powdered manganese powd 
fine, all the rest being old. Now the fineness was а 1 removed the 
rest was all old. The only reason why the fineness was removed 
was because of Brandon and Wiedemann. The onter layer in the 
Hitchcock battery was a layer which permitted the free permeation 
of water through it. It wasalso a layer which sufficiently prevented 
the powdered manganese from getting to the zinc, and those actions 
were essential to its success as a battery. It was also important that 
the material next to the zinc should for the purposes of success 
maintain complete contact throughout with the zinc. It war, 
further, important if you nad no bag or diaphragm, that the outer 
layer should not develop cracks in working, through which 
manganese might penetrate. It was а fact that the outer layer, 
made according to Hitchcock’s prescription, answered those points, 
and that the outer layer in the defendants’ cell aleo answered those 
points ?—There were four documents of Thiebant. 

All lodged in the Patent Office at the same time ?—I¢ may be #0. 

There is a good deal of nonsense in those four documents ?—! 
think there is some, 
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Suppose that anybody went to those four documents uninstructed 
by any other document, in order to make a battery that would act 
successfully, he would have to know what to discard and what to 
choose ?— Yes. 

Look at the patent of April 26th, of the year 1881. That docu- 
ment is an absurdity ?—Part of it is absurd. 

The second document is little better ? —It is better. 

It is only a question of degree ?—The thing which makes it not 
workable is removed. Theapplication of the depolariser to the zinc 
is removed. | 

Bat the other objects remain ?—It is not such a good cell. It is 
not an unworkable cell. The cell is not unworkable because it is 
hard, but it is very much better to have it soft. 

In the first patent he kept in tbe dust. In tbe second, of April 
3rd, 1882, he gets rid of the dust and uses grains. And in the 
third document he gets rid of the grains and uses agglomerate 
blocks? — Yes. 

This third document is the only one in which clay is mentioned, 
and you do not make your hattery тю to it at ай? —М№. I 
have made the battery, if you like to put it so, like the ones in question. 

You have made it with all the knowledge of the plaintiffs ?— 
Well, with the knowledge of to-day, or the knowledge of 1890. 

And you bave not made it according to the way that anybody 
reading this second addition would fairly arrive at ?—I would 

not say that at all. 

Does he say that the plaster can be replaced by lime? — Yes. 

What would be the result of putting in lime instead of plaster of 
psris?—Lime with the sal-ammoniac would probably give off 
ammonia. 

Would it be perfectly ridiculous in а battery to put in lime? 
It is not a thing that a chemist would do. It would be absolutely 
wrong. 

Then he says “or by cement.” Supposing you fill your battery 
with agglomerate blocks and Portland cement outside, bow long 
would it work as a battery ?—1I do not know. 

You do not suggest that it would be а gcod battery ?—I do not 
say it would be a good battery compared with the E. O. C., but it 
would wosk and give a current. 


It might give a current, but it would not be comparable with a 


battery made according to Hitchcock’s pret cription ?—No, I have 
told you it is not comparable. 

Is it true to say of the exhibit you have handed in that you have 
icked out clay from among three things, two of which would be very 
ad indeed, that you have departed from Thiebaut’s direction to 

use agglomerate blocks and have gone to his discarded idea of 
manganegejand carbon, in which you have retained the dust ? —The 
object of this is to show that clay will work as an outer layer, and 
it shows that. 

Am I right in saying that that exhibit is not ia any way made in 
accordance with the directions contained in ће second certificate of 
Thiebaut ?—It is made is accordance with the directions to the 
extent of using clay. 

And nothing else?—Any one without any regard to this case 
taking up Thiebaut and told to make a sample cell according to it 
would not of course produce this cell. 

Take Germain. It is obvious, isit not, that & battery constructed 
according to this would, for commercial purposes, be a totally dit- 
ferent article to a battery made according to Hitchcock ?— This is 
only a laboratory type. It is not a commercial one. Except that 
it shows the use of cellulose and blotting paper which is analagous 
to our blotting paper, it is entirely irrelevant. 

But the use of cellulose in this is simply a means of getting the 
excitant to the zinc and keeping the zinc off the carbon ? —Quite. 

Now Castle-Smith. I think you made a mistake about this traga- 
ar You said tbat it did not make a mucilage, but made a jelly? 
— Yes. 

Is one of the commonest uses of tragacanth for the purpose of 
making mucilage ?—Not that I koow of. 

Iwant to know where you find a single word about filling tbe 
inner bag with manganese and carbon, or making your outer electro- 
lyte of sal-ammoniac, or any justification for adopting that form ?— 
The Hellesen was made that way. | ý 

I am talking about Castle-Smith's specification ?—TLen you will 
have to look at the other one, too. 

Was Hellesen à man who fairly well knew wbat he was talking 
about ?—I do not know. І only know him in connoction with this 
battery. All these batteries are full of absurdities. 

Assuming the man knew what he was saying, is not it obvious to 
anybody tbat he was trying to make a closed acid battery in which 
the spray would be avoided, and the gas absorbed ?— Certainly any- 
one reading this document alone would think tbat was his object. 
He would be led to an acid cell undoubtedly. 

And there ig not a single suggestion in it from bsginning to end 
for putting either manganese or carbon into the bag ?—No. 

Nor to powder either of them ?—No. 

Nor to put sal-ammoniac in the other mixture ? —No. 

Answering further questions, WiTNESS said Jensen was another 
communication from Hellesen. It was four years earlier, and the 
specification dealt with nothing but a wet cell. 

There is no suggestion in Jensen's specification from beginning 
to end, to make a cell in the way of the exhibit you have put in 
marked Hellesen-Jensea ?—It is Jensen, with tragacanth added, and 

‘sawdust. 

There is no suggestion in Jensen to make a dry cell of any sort or 
description ?— There is a suggestion to make a dry cell, and it is 
made dry by adding sawdust. | 

Is the specification of 1887 one which subetantially describes 
what was known as the Gassner cell ?—I think во. | 

Mr. Cooper's book, at page 227, eays : "Theo Gassner cell was the 
first cell which was commercially successful." Do you think that is 
probably accurate ?—1I should think so. 


. system under the powers they 


“But in recent years it has been surpassed by various other cells.” 
Із that also accurate ? — Yes. 

Then he says: In its construction it resembles the Lessing cell, 
in that the zinc plate is a cylindrical sheet which does not form the 
containing vessel. For that purpose a papier maché case is employed. 
The carbon, which is hollow, is of large diameter, so that а space of 
only about a quarter of an inch exists between the carbon and the 
sinc cylinder. This space is filled up with a white paste, there being 
no depolarising paste.” It is no doubt on account of the absence of 
the depolariser that the useful life of a Gassner cell, when tested on а 
o circuit, is so short, being considerablyilessithan one day.? — 

өз, | 

( To be continued.) 


[On Wednesday, June 24th, his Lordship gave judgment forlthe 
defendants with costs. ] ; 


NationaL Erectric Traction Co. v. ELECTRIC Tramways | 
CONSTRUCTION AND MatNTENANCE Co. 


Mn. JUSTICE SwINFEN Bap, in the Chancery Division on 19th 


inst., appointed a receiver in this debenture holder's jactiop, for. a 
month. 


Tum NATIONAL TELEPHONE Co., LTD., v. THE Mayos AND CITIZENS 
or KiNGSTON-UPON-HULL. 


IN the Chancery Division of the High Court of Justice on Monday 
Mr. Justice Buckley had before him tbis action which raised the 
question of whether under an Act of 1899, the powers of the 
National Telephone Co, Ltd., had been extended. Mr. Haldane, 
K. C., Mr. Astbury, K. C., Mr. Forbes and Mr. Lancaster Gay 
appeared for the plaintiffs; and Mr. Dankwerts, K.C., Mr. Buck- 
master, K C., and Mr. R J. Parker for the defendants. 

Mr. HALDANE, in opening the case, said it raised an important 
point of law. The question was whether, in the nature of the Act 
of 1899, which was ín & somewhat unusual form, the period during 
which the plaintiffs were entitled to maintain and work a telephone 
had from the Postmaseter-General 
had been extended, the Legislature according to their view having 
created a statutory contract between the parties. The point was as 
to whether the result of certain acts done by tbe Corporation of 
Hull had had the effect of successfully preventing the operation of 
the statute. The position in 1899 was that a telephone system had 
been established under British patents. All those patents became 
consolidated in the National Telephone Co. In 1884 it was decided 
that telephones were telegraphs within the meaning of the Post 
Office Act, and therefore the Postmaster-General had a monopoly. 
The Postmaster-General granted licences to the plaintiffs, retaining 
possession of the trunk lines. Amongst the places that the National 
Telephone Co. had a licence to lay down a telephone system was 
Holl. In 1899 various Corporations went to Parliament and asked 
for an extension of their corporate powers in order to set up com- 
peting telephone systems. Parliament took the view that though 
the Corporations should have the powers; they must protect the 
National Telephone Co. If licences were granted by the Post- 
master-General to the Corporations, they would take care that the 
Corporations did not get & monopoly, and the powers of the 
National Telephone Co. must be extended for the period during 
which the Corporation's licences would run. Accordingly, the Act 
of 1899 provided that where the Postmaster- General proposed to 
grant a licence to a local authority or any other person in the same 
area as an existing company upon the company agreeing 
to give favour or preference to any person, and not 
to charge more than a maximum rate, the licenc3 of 
such company should be extended for the period for which 
the new licence was to be granted. The plaintiffs con- 
tended that, under that clause in the Act, they were entitled 
to a licence so long as the Corporation's licence existed, and 
that all contracts in existence at the time should be continued during 
the period of the licence. The Corporation had given notice to 
determine certain agreements with the plaintiff company. Hence 
the present action. | 

For the defenoe it was contended that the Legislature never 
intended to provide that whatever agreements were in existence at 
the date of the Act of Parliament should be continued during the 
period of a new licence to be granted. 

At the close of the argumenta, his Lordship intimated that, as the 
question raised was one of considerable importance, he would put 
his judgment in writing, and deliver it in a few days. 


SOUTH AFRICAN NOTES. 


(From оов SPECIAL CORRESPONDENT AT JOHANNESBUBG.) 


June 1st, 1903. 


Cape Town.—There is great opposition among the inhabitants of 
Sea Point and Green Point suburbs regarding the proposals of the 
С.Т. Tramway Co., whose lines run through those places, to 
electrify the at present unworked Sea Point Railway. The com- 

у'в tramway service is not considered satisfactory, and the feel- 
ing of the inbabitants is that it is undesirable that, the possibility 
of competition should be extinguished, and that the Government 
should run the railway itself. The City Corporation and the 
Harbour Board with these views. The Sea Point Munici- 
pality are willing to guarantee the Government against loss ont of 
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the rates, and at a meeting of the ratepayers this week a resolution 
to that effect was carried unanimously. 

The street fire alarms of Cape Town have long been in an unreli- 
able and dangerous state, and consequent upon the strong repre- 
sentations of Captain Hayne, the chief, & new system is to be 
installed. This will be on the “ Gamewell” system, and the total 
cost will be £1,350. 

Durban Telephones.—As mentioned some time ago, the Government 
were dissatisfied with the Durban Municipal Telephone Service, and 
decided to instal a system of theirown. They therefore purchased 
the complete plant and equipment of the Natal Telephone Co., and 
this week completed a system connecting together half a dozen 
local departments, and entirely independent of the municipal 
service. The headquarters of the system are on the Main Wharf, 
the whole line of cargo sheds, water police, Customs, wharf - masters, 
&c., being connected. The system will greatly facilitate the busi- 
ness of the Harbour generally. 

The “Sydenham Electric Tram and Lighting Bill“ will be intro- 
duced into Parliament this week. 

Potchefstroom.—A public meeting is called for 5th inst. with regard 
to the electric lighting of Potchefstroom. Some months ago several 
offers to light the town were received by the Health Board from 
Johannesburg firms, but the matter was indefinitely “ shelved.” 
The inhabitants, however, were not satisfied with this, and one 

rominent citizen, Mr. Hendriks, proprietor of the Queen's Hotel, 

as now on order a complete plant of his own. As others intend to 
follow suit, the Health Board bave brought the matter up again, 
and the above meeting is called to consider the advisability of 
granting a concession for lighting the whole town and military can- 
tonmen ta, 


PARLIAMENTARY. 


Royan Commission on LONDON TRAFFIC. 


Sm Davio Валввосов presided on 19th inst. at the Westminster 
Palace Hotel over a further setting of the above Commission. 

Mr. G. L. Goma, clerk to the London County Council, continued 
his evidence, and described the powers possessed by the Council 
with regard to subways. The Council had no power to make a new 
subway, except with Parliamentary sanction. The Act of 1893 did not 
apply to pipes and wires laid under the Electric Lighting Acts nor 
by the Postmaster-General. In the Electric Lighting Confirmation 
Order, however, clauses were inserted authorising the Council to 
require electric wires to be laid in their subways. The Postmaster- 
General was not bound by law to lay pipes or wires in subways, but 
as a matter of practice, the Post Office did use the subways. The 
Council did not think that the existing arrangements were satis- 
factory, and they had proposed further powers. "They bad certain 
powers with regard to subways constructed for underground rail- 
ways, and there were subways either open or in course of con- 
struction at the Bank and Charing Cross. They would like similar 
provisions to those they had in tbe Underground Railway Bille, 
inserted in all similar Bills in the future. The Highways Com- 
mittee in 1901 reported to the Council on the question of the con- 
straction of tramway subways aud subways in streets for the 
reception of pipes, wires, &c., and legislative proposals were intro- 
duced аз the result of the Council's resolutions on the recommenda- 
tions contained in the report. As a result the Council obtained 
powers to construct a subway for a shallow tramway under the new 
etreet from Holborn to the Strand, but the proposals to confer 
1 powers on the Council with regard to subways were with- 

IAWD. 

The CHarBMaN: The idea of the Council was to make subways 
for pipes and wires and tramways in any street without special 
application to Parliament ?— Yes. 

Bir G. T. BARTLEY : Without consulting the Borough Councils? 
Yes. 

Continuing, WirNESS advocated the laying down of an extensive 
scheme of subways for wires and pipes, and believed that the cost 
of such subways would, roughly speaking, be paid for by the com- 
panies who would use them for their wires and pipes. The Council 
still asked for power to make subways in any streets for electric 
tramways. 

The CHarBRMAN: Do they consider the breaking up of the streets 
80 great an evil as to make it desirable to bave an extensive system 
of subways ?—I think we may go beyond that and say it is almost 
necessary. 

Do the Council wish a veto as regards the construction of under- 
ground tramways and railways? — They have tbat power as regards 
tramways, and would like it as regards railways. 

By Sir Rost. REip: The Council contemplated having subways 
for wires and pipes only in streets where they were not needed for 
tramways or foot traffic, and they would like general powers to 
construct such tramways where necessary. It would be quite 
possible to have all the electric and other wires and pipes placed in 
subways, and the rent which would have to be charged to recoup the 
Council for their construction would, he believed, not be greater 
than the cost of breaking up streets at present to the companies, 
Their engineer advieed them that it was quite safe to place wires and 
pipes in the subways used for traffic. He knew of no objection 
which the Borough Councils had made to the construction of 
subways. 

Replying to Sir J. Dickson PovNpER, WiTNESS said he did not 
think the Council would consent to lease subways to private 
enterprise for trafic purposes, although they had not passed any 
resolution on the subject. 
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Wrrness proceeded to deal with the question of street improve- 
ments, and stated thatiwhen streets were widened for tramways it 
was usual to charge one third of the cost to the local authority, one 


third to the tramway account, and one third was borne by the 


Council. 

The CHAIRMHANM: If the Borough Council does not agree, what 
happens ?—1 it is extremely urgent, аз it is in some cases, the 
Council gives way. If not, the tramway is not made. 

Would it be desirable to hava some authority who would be able 
to settle the relative proportion of the cost to be borne ?—I do not 
know that it would, because public opinion in London is already 
having its effect upon local authorities, and the Council feels that 


in due course the objection which has been held will not be held. 


You think there is no prospect of much disagreement in the 
future ?—I think the grievance is gradually being broken through 
by the course of events. 

The Commission adjourned. 


CROYDON AND District ELECTBRIO TRAMWAYS. 


Sır Epwarp STBaACHEY'S Select Committee of the House of 
Commons had this Bill, promoted by the British Electric Traction 
Co., before them on June 16th. Mr. Balfour Browne, K.C., Mr. 
Moon, K.C., Mr. Lloyd and Mr. Hutchinson represented the 


promoters. 


In opening the case, Mr. Влгғосв Browne said that the Bill 
was to empower the company to construct tramways between Sutton 


and Croydon. The proposed line would commence with a junction 


with an authorised line from Mitcham to Sutton. From Sutton it 
would pass through Carshalton to Wallington, and from the last- 
named place it would proceed through Beddington to Waddon. 
At Waddon another authorised line would be connected up. With 
regard to the Mitcham and Button anthorised line, counsel said that 
that line was to be transferred to the British Electric Traction Оо. 


by the Croydon Council. The Mitcham line commenced at Tooting ` 


Junction, and doubtless, in future, the L.C.C. tramways at Tootiog 


Graveney would be connected with it. The Bill was before the 


House last session, and as then proposed, the line would have parsed 
through Carshalton Village, and objection was taken to this on the 
ground that the street was too narrow for a tramway. The present 
Bill proposed that the tramway sbould go by a different route. It 
was proposed to take the lines along a road belonging to the 
Carshalton Park Estate Co. This was opposed by that company, 
who asserted that the road was a private one, and intended merely 
as a means of access to their estate. They also objected to the over- 
head system of traction, which was the method proposed to be 
adopted. A large number of witnesses were called in support of the 
scheme. | | 

Mr. J. W. Sawyer, chairman of the Council, considered that the 


‘trams would be of great benefit to the working classes who were 


employed in the district. 

Mr. RicHABD KINGSBURY, а solicitor, said he acted for a number 
of owners of property in the neighbourhood of the proposed tram- 
ways. He had always found that tramways increased the value of 
property. 

On 17th inst., Mr. Pollock asked that an adjournment be granted 
until after lunch. He said that there was a possibility of au agrec- 
ment being arrived at between the promoters and the opponents. 

After the luncheon interval, Mr. Moon said that negotiations һай 
been going on between the parties, and the result was that the pro- 
moters had agreed with the company owning the estate proposed to 
be crossed by the tramway, to divert the route 150 yds. south of tbe 
original proposal. 

Mr. Рогт,оск said that the route, as proposed, would shorten the 
line, and would certainly be better. Ав there were other opponents 
for whom he appeared however, and as he did not know what view 
they took, he asked the Chairman of the Committee to adjourn for 
one day so that they might be consulted in the matter. 

The CnaIBMAN thought that the time might be occupied by the 
engineering evidence. Accordingly Mr. SELLON, the chief engineer 
to the British Electric Traction Co., was called. He gave evidence 
with regard to the width of certain parts of the route. 

On 18th inst., Mr. SELLON was re-called, and put in a plan show- 
ing the propored alteration of route, which he explained to the 
Committee. He said that the proposal would have the effect of 
shortening the route. This concluded the case for the promoters. 

Mr. Гогг,оск said, that although the Carshalton Park Estate Co. 
agreed to the proposal, several of the remaining frontagers, for whom 
he appeared also, objected to it. He proposed to call witnesses to 
show that the tramways would be detrimental to the best interests 
of the locality. 

A Mr. Tyron, a solicitor, resident at Carshalton, was then called. 
He said that Carshalton was a purely residential district, though 
there were workmen living in the neighbourhood. The effect of 
the tramways on the working population would, he said, be that of 
raising rents very considerably. | 

Mr. BARBOW, another resident of Carebalton, gave similar evi- 
dence against the tram ways. 

After conferring, the Committee found the preamble proved. 


Harrow ROAD AND PADDINGTON TRAMWAYS. 


Tars Bill came before Sir Edward Stracbey's Select Committee of 
the House of Commons on 17th inst. The promoters’ case was 
opened by Sir RALPH Їлттгєв, К.С. Originally the Bill sought 
to empower the Harrow Road aod Paddington Tramways Co. 0 
construct two short lines of tramway, one in Cambridge 

Kilburn, and another from the junction of Cambridge Avenue with 


Qu m — 


— —— AH — BÓ EO- талар. 


а ee Ш — — 


- 


= E = adl ho omn s m d 


pL ——k— 


Vol 59. No. 1,935, Jom 26, 1903.) 


THE ELECTRICAL REVIEW. 


1075 


——————————— — 


the High Road, Kilburn. Those tramways, however, were struck 


out in compliance with the resolution of the Select Committee on 


Standing Orders on March 10th last. The Bill as it came before the 
Committee therefore was limited to the question of working the 
existing tramways by electric power. 'The proposal was to adopt 
the overhead trolley system. Opposition to this came from the 
London County Council, who contended that they should have a 
voice in the matter of what system should be adopted. Their 
grounds were that there might be in the future a connection with 
the existing L.C.C. system, part of which is on the conduit system, 
and that they had the right to purchase in the year 1907. 

Mr. SELLON, the chief engineer to the company was called, and 
gave evidence as to the various proposals. . 

Mr. DEVONSHIBE, managing director of the Metropolitan Electric 
Tramways, to which company the applicant company propose to 
lease the undertaking, said that there would be no difficulty in 
getting electric power, as there were the local authorities who could 
supply them. If the line were electrically equipped it would 
greatly increase its value to the travelling public. 

On 18th inst., Mr. Talbot having addressed the Committee on 
behalf of the London County Council's case, the chairman ordered 
the room to be cleared. After deliberating for some minutes, the 
Committee found the preamble of the Bill proved, and the con- 
sideration of clauses was proceeded with. 


Тнв MuniciPAL TRADING COMMITTEE. 


Вів SaMUEL Provis, Permanent Secretary of the Local Govern- 
ment Board, gave evidence before this Committee, presided over 
by Earl Crewe, on Monday. He gave statistics of the municipal 
loans granted during the years 1900, 1901 and 1902. The electric 
lighting loans were £10,226,000, in addition to £1,427,000 autho- 
rised by local Acts. For telephone systems the loans sanctioned 
amounted to £114,000. 

On March 31st, 1901, which were the latest figures available, the 
total outstanding loans were as follows :— 


Electric light... n 1898 £3,674,000 
T a Vis 1901 ... 11,066,000 
Tramways wis ius 1885 1,167,000 
" 4 ꝙ—. *. 1998 3,255,000 
" = Sei 1901 8,091,090 


The total outstanding loans for all purposes amounted in 1901 to 
£172,983,000. 

Sir GEorGE BARTLEY questioned witness at some length as to 
the advisability of enacting that all municipal accounts should be 
set out in the same form as any commercial undertaking, and 
should be certified by a firm of accountants. He asked 
whether it was a fact at present that the electric lighting accounts 
of municipal bodies were not so set out, and that it was really 
impossible for ratepayers to tell how the undertaking stood. 

WiTNESS said that in the case of a municipal electric lighting 
undertaking the accounts would show the sum spent during the 
year upon the undertaking, but it would not give a balance-sheet. 
It was not kept on what would be called commercial lines, and 
would not show a profit and loss account. With regard to this 
being done, it raised an important question which was being con- 
sidered at present by the Local Government Board. He thought 
that some modification of the present system was desirable, but 
there were difficulties with regard to the accounts being certified by 
a chartered accountant. He would prefer that the auditors should 
be Local Government auditore. There were at present four towns 
whose accounts were compulsorily audited by the Local Govern- 
ment Board. Many municipalities published their accounts in 
volumes, so that the results of their operations could be ascer- 
tained. At present municipal accounts were kept in varied forms, 
and no doubt it would be better if they were kept in a uniform 

manner. 

Mr. ALFRED QREY, counsel to the Chairman of Committees in 
the House of Lords, was next examined, and said an effective 
system of municipal audit would go far to remove the evils resulting 
from municipal trading. 

Mr. T. A. WELTON, a past president of the Institute of Chartered 
Accountante and Chairman of the Finance Committee of the Wands- 
worth Borough Council, said he agreed with the last witness that it 
was to the public interest that local authorities should appoint their 
own auditors, but subject to the approval of the Local Government 
Board. He did not think it would be possible to lay down a stan- 
dard form of accounts, but it might be possible to lay down certain 
principles which should be followed in drawing up accounts. They 
might have separate forms of accounts for particular enterprises. 
A separate balance-sheet should be published of each enterprise—in 
fact, he would treat municipal undertakings just the same as a 
private company. "The transfer of receipts and balances from one 

.undertaking to another wss open to great objection, and he would 
not allow it, except with the consent ef the Local Government 
Board. The work required to be done in the interest of any under- 
taking should be placed to the debit of that undertaking. In the 
case of a tramway undertaking, where street widenings had to be 
done, he would refer the matter to the auditor to say as to what pro- 
portion should be charged to the tramway undertaking. The ques- 
tion of depreciation was a most important one. The allowance 
ought to represent the wastage ou the actual capital, and very often 
ougbt to include a provision in cases where the works were liable to 
become obsolete. Establishment charges, he thought, needed to 
be extended in the case of many municipal undertakings 80 as to 
make each undertakiug contribate its share of the general salaries. 

The Committee adjourned until Thursday. 


Mip-YonRksHIBB TRAMWAYXS BILL. 


A SELECT Committee of the House of Lords, presided over by the 
Earl of Donoughmore on June 15th, commenced the consideration 
of the above Bill, which seeks to incorporate the Mid-Yorkshire 
Tramways Co., with a capital of £372,000, and to authorise the com- 
pany to carry out a number of tramways in the Keighley district 
of Yorkshire. Mr. Fitzgerald, K.C., and Mr. Macassie represented 
the promoters. The Keighley Corporation were represented by 
Mr. Freeman, K.C., and Mr. Waugh, and the London and North- 


. Western Railway Co. by Mr. Baggallay and Mr. H. Lloyd. 


Mr. FITZGERALD, K. C., in opening the case for the promoters, 
said it was the object of the Bill to construct tramways along the 
valleys of the Aire and Wharfe. At the present time there 
was a line of tramways from Bradford to Shipley, and it was 
desired that power should be given for the construction of 
tramways from Shipley to Keighley on the one side, and 
from Shipley, vid Baildon, to Menston, Otley, Ilkley and 
intermediate places on the other. Many of the inhabitants of the 
districts along the sugested lines of route worked in Keighley, 
Shipley and Bradford, and the lines would be of great convenience 
to them. Every local authority in the district had given 
consent except Keighley. The Corporation of Keighley had secured 
& provisional order to promote their own tramways in the borough, 
and the question which arose really was as to who should constr. ict 
the tramways. The position of his clients was that if the Keighley 
Corporation made their own tramways within the borough, the com- 
pany should be allowed running powers over them, and the terms 
upon which such powers should be allowed should be settled by the 
Board of Trade. Further, they asked that if the Keighley Corpora- 
tion did not construct within the time prescribed by the Order, 
then the Mid-Yorkshire Co. should have power to construct within 
the borough. Even if the Mid-Yorkshire Co. constructed th; tram- 
ways within Keighley, they were willing that the Corporation should 
have control of them. With regard to the London and North- 
Western Railway Co., their opposition was on the ground of com- 
petition, and he contended that such opposition could not be upheld 
in view of the action of Parliament in other cases. 

Mr. Freeman, K. C., addressed the Committee on behalf of the 
Keighley Corporation, and said his clients did not want to prevent 
the construction of the through ronte, as they recognised the con- 
venience it would be. All they objected to was strangers coming 
into the borough except on certain terms. They asked that, if 
running powers were granted, the company should be only allowed 
to run through cars, and should not be allowed to run a purely local 
service. Further, Keighley desired a clause inserted making it clear 
that if the question of terms went to arbitration, the Board of Trade 
should bear in mind the expense Keighley had been put to in 
widening streets for tramway purposes. 

Mr. FirzGEBALD saw no ditBculty with regard to the first point, 
but could not accede to the second. He could not give an under- 
taking to fetter the discretion of the Board of Trade in case arbitra- 
tion became necessary. 

A number of witnesses were then called, including Mr. R. Quin, 
one of the promoters, who stated that 26 miles of tramways were 
proposed. He estimated that that company would almost at once 
pay 5à per cent. dividend, and that the dividend would be pro- 
gressive. 

On June 16th Mr. FrrzaEBALD said there was every possibility of 
anariangement being come to with Keighley, and in the meantime 
he asked that the opposition of the railway company might be gone 
into. 

Mr. J. MaTHIESON, general manager of the Midland Co., gave 
evidence as to the prejudical effect the tramways were likely to 
have on the receipts of that line, and other evidence of a similar 
character was called. 

Mr. Freeman then announced that a satisfactory arrangement 
had been come to between the promoters and the Keighley 
Corporation, by which the Corporation withdrew theiropposition. The 
promoters undertook only to run a through service through the 
town, and leave the Corporation to work the local service, and also 
in assessing the amount to be paid forthe use of the Keighley 
tramway lines they had undertaken that the arbitrator should be 
asked to take into consideration the cost incurred by the Corporation 
in widening the streets for tramway purposes. 

The Committee found the preamble of the Bill proved, and 
ordered it to be reported to the House. 


BiBMINGHAM AND DIS BRICT TRAMWAYS. 


On 18th inst. Mr. EML Савске gave evidence, describing in 
detail the various routes. With regard to the various sections 
of the tramways, he said that the British Electric Traction Co., the 
Birmingham and Midland Co., and the City of Birmingham Co. 
worked about 20 miles of line outside the city, radiating north and 
south. Witness stated that several times the companies had 
endeavoured to come to some arrangement with the Corporation, but 
never with success; therefore he considered the proper course had 
been taken in coming to Parliament. The proposal was to equip 
electrically all the lines, and to run them as one system with the 
outside lines. Although in 1899 the Corporation decided in favour 
of municipalisation, the next year they made arrangements with the 
companies for electrification ; then, after further negotiations, they 
decided in May of this year to abide by their decision to municipalise 
the trams. 

In answer to Mr. Влгғосв Ввотме, K. C.: If the Corporation 
were prepared to enter into working agreemente, and to equip the 
line electrically, the promoters would seek further advice. 

Mr. Wu. SHAKESPEARE, town clerk to the Smethwick Urban 
Council, and other witnesses from that place, gave evidence in 
favour of the Bill. 
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A large number of local witnesses were called on Friday, mostly 
1 and clerks of the various Councils interested in the 

щш. 

Col. LupLow, surveyor to the Board of Trade, said that several 
years ago he reported on the Birmingham tramway system. He 
was of opinion that the tramways would greatly benefit the working 
class population, for whose accommodation large estates had been 
laid out in the surrounding districts. But the service of trams would 
have to be a continuous one. a : 


Mr. Fitzgerald, in reply to a suggestion from the Chairman, said | 


that the promoters, after careful consideration, desired to submit a 
proposal that a clause be inserted providing for through communica- 
tion between Birmingham and the adjoining districts, the terms and 
conditions to be settled by an arbitrator to be appointed by the 
Board of Trade. He thought that that mighc be a basis fora 
settlement of the whole matter. Mr. Balfour Browne, K.C.. 
reserved his answer to this until Monday. 

On Monday Mr. LLoxp said that he was afraid the case would 
have to be proceeded with as it stood, as no agreement bad been 
come to with regard to the clause which it was suggested should be 
inserted in the Bill, leaving it to the Board of Trade to find a 
solution satisfactory to all the parties. The view of the Оогрога- 
tion was that if any such step were taken there should be excluded 
from the consideration of the Board the proposal as to running 
powers. As the promoters were willing to submit the whole matter 
to the Board of Trade, he contended that it would be improper and 
inconvenient if one of the most important provisions of the Bill 
were excluded from consideration. 

Mr. Влгғоов Browne, for the Corporation, said that the point 
was that through communication between Birmingham and the 
surrounding districte should be agreed to as a basis of a settlement 
of the contentious matters. The promoters were asking for running 
powers over the Birmingham lines and the Birmingham Согрога- 
tion objected. Counsel’s speech lasted all the morning. After 
lunch a number of witnesses were called in support of the opposi- 
tion, including Alderman Beale, the chairman of the Tramways 
Committee o? the Corporation, and Alderman Cook. After lengthy 
examination and cross-examination, the cbairman of the Committee 
intimated that the Committee did not wish to hear any other 
evidence. 

The Committee room was then cleared. After conferring for 
some minutes in private, the CHAIRMAN announced that the Com- 
mittee found the preamble proved ав regarded the tramway. The 
clauses were settled on Tuesday mcrning. 


LEzps Tramways BILL. 


On Tuesday a Select Committee of the House of Lords under the 
chairmanship of the Earl of Belmore, considered Tramways Orders 
Confirmation (No. 1) Bill which contained the confirmation to the 
Leeds Corporation of an extension of their system. 

Mr. Влгғоов Browns, K. C., who, with Mr. Rax, represented 
the promoters, described the tramways which the Corporation 


` sought power to construct, which were altogether about eight miles 


in length. The only opposition came from the London and North- 
Western Railway, who asked for a protective clause with regard to 
the carrying of an electric wire under a bridge belonging to the 
company in Domester Street. The company alleged that there 
would be danger of injury to their workmen when the bridge was 
repaired. He submitted, however, that the space beneath the 
bridge was absolutely the property of the public, and the Corpora- 
tion were simply dealing with their own property. The Railway 
Co. had no right without the consent of the Corporation to come 
underneath the bridge to repair it, but when a question arose 
between two great Corporations, they would lke to act reasonably. 
There were 13 railway bridges in Leeds under which there were 
electric wires for the tramways, and three of these belonged to the 
North-Western Railway Co. In none of these cases were there any 
protective clauses. Whenever it was wished to repair these bridges 
the Corporation cut off the current at night. 

Mr. J. B. HAMILTON, manager of the Le ds tramways, said that 
80 miles of tramways were now being operated i, Leeds. They 
went under 13 bridges, and in no case was there any protective 
clause. 

In cross- examination by Sir R. Їлттїлёв, K. C., Wirnzss admitted 
that if the railway company was to have any voice, the suggested 
clause was reasonable. 

The CHAIRMAN asked if there was any body to which an appeal 
could be made in the event of a disagreement as to what was a 
reasonable time for cutting off the current. 

Sir R. LirrLER said the Corporation had made no objection to 
details. They simply said tbey would do nothing. The company 
had no objection whatever to an appeal to the Board of Trade in 
the event of a refusal by the Corporation. All the company 
wanted was that they should not be put at the mercy of the Leeds 
Corporation. 

Mr. Hopkinson, consulting engineer to the Leeds Corporation, 
said there were 5 ft. between the live wire and the structure of the 
bridge. They could make it up to 8 ft. if necessary, which would 
enable the company to paint their bridge. They were willing to keep 
the wire down to 8 ft. 

By Sir R. LiTTLER: He could not imagine the Leeds Corporation 
being unreasonable. 

Can you imagine the L. & N.W. Railway being unreasonable? 
— Yee, I can—they are not acquainted with the conditions of our 
traffic. 

The Committee passed the preamble, subject to the insertion of a 
clause protecting the railway company. By thisclause the Oor- 
poration will be bound to cut off their live wires at reasonable 


times when requested for the repair of the bridge, and апу dispute 
as to what shall be a reasonable time will be settled by the Board of 


North Metropolitan Electric Power Supply Bill.—On Monday the 
above Bill, which has just been introduced, came before the 
Examiner for Proof of Compliance with Standing Orders, and it 
was found that the Orders had not been complied with. Accord- 
ingly it will be referred to the Standing Orders Committee, who 
will decide whether the Bill will be allowed to proceed. The Bill 
empowers the U.D.C. of Willesden to sell their generating station 
to the company, and the company will be empowered to enter into 
agreements to supply electricity in bulk from the station to the 
District Council, to the Harrow Road and Paddington Tram- 
ways Co., and to any new tramways or light railways within the 
атса owned or worked by the Metropolitan Electric Tramways 

4 Ltd. 

Hastings Tramways (Extensions).—On Tuesday this Bill came 
before the Select Committee of the House of Commons, presided 
over by the Deputy-Chairman. The Bill empowers the Hastings 
Tramways Co. to construct extension tramways in the county 
borough of Hastings. It is proposed to construct new tramways to 
the length of 2 miles 6 furlongs, at an estimated cost of £26,161. 
Power is taken to raise £60,000 additional capital. The preamble of 
the Bill was found proved, and it was ordered to be reported to the 
House for third reading. 

Tynemouth and District Electric Tramways | (Extension).—This 
Bill authorises the Tynemouth and District Electric Traction Co., 
Ltd., to construct additional tramways and other works, and to use 
electric power for the tramways. It is proposed to constract 2 


miles 4 furlongs odd of tramways at a cost of £35,021. It gives the - 


company running powers over the lines of the Tyneside Tramways 
and Tramroads Co. Oa Tuesday it came before Mr. Jeffrey's Com- 
mittee of the House of Commons, and there bzing no opposition, it 
was ordered to be reported for third reading. 

New Group.— A new Select Committee has been appointed, con- 
sisting of Messrs. Bond, G. Brown, T. L. Corbett and C. Devlin, to 
consider the following group of Bills:—Dudley, Stourbridge and 
District Tramways; London, Brighton and South Coast Railway; 
Pontypridd U. D.C.; Preston, Chorley and Horwich Tramways ; 
South Lancashire Tramways; Bournemouth Corporation Tram- 
ways; Poole and District Electric Traction; Hove, Worthing and 
District Tramways; and South-Eastern and Chatham and Dover 
Railway. 

Electric Lighting Provisional Orders (No. 7) Bill.—This Bill came 
before the Unopposed Committee of the House of Commons on 
Thursday last week, and was ordered to be reported for third 
reading. 16 confirms orders granted by the Board of Trade to the 
following districts :—Cambridge ; Isle of Sheppey and District; 
Sandwich ; Deal and Walmer; Sittingbourne and Milton; Strood 
and Dartford Rural Districts; Tadcaster and District (Extension); 
Uxbridge and District (Extension), and Wimbledon (Extension). 

Wigan Corporation Tramways —On Thursday the Examiner 
found that Standing Orders had not been complied with in the 
case of the above Bill, and accordingly the Bill will have to go 
before the Standing Orders Committee. 

Standing Orders.—On Friday Standing Orders in the House of 
Commons were found to have been complied with in the case of the 
Willesden U.D.C. Bill, the Fyfe Electric Power Bill, and the 
Nottinghamshire and Derbyshire Tramway Bill. In the case of 
the Rochester Corporation Tramways and Improvements Bill 
Standing Orders were found not to have been complied with, and 
the matter will have to go before the Standing Orders Committee. 

Keighley Tramways. — On 16th inst. the provisional order 
granted by the Board of Trade to the Keighley Corporation, aud 
contained in Tramways Confirmation Bill (No. 2), came up for con- 
sideration. Mr. Freeman, K. O., appeared for the promoters, and 
called Mr. W. H. Hopkinson, borough engineer, who gave formal 
evidence, and stated that the object of the order was to construct a 
new tramway from the centre of the town to Stockbridge, and to 
electrify the existing horse tramway between Ingrow and Utley. 


. There was no opposition, and the Committee found the preamble of 


the order proved. - 

Hove, Worthing, and District Electric Tramways.—The Standing 
Orders Committee of the House of Commons have decided that 
Standing Orders may be dispensed with in the case of this Bill. 
Mr. L. Sinclair bas given notice of his intention to move the rejec- 
tion of the Bill on second reading. 


| CORRESPONDENCE. 


Free Trade v. Fair Trade. 


I note, with great satisfaction, that you have opened your 
columns to the expression of opinion on the great question 
of Free Trade versus Fair Trade. It seems a most extra- 
ordinary thing how little the principles of trading are under- 
stood by the ordinary man in the street, or at least the man 
in the street who exploits his convictions, apparently, with- 
out having grasped the rudiments of the question to the 
smallest degree. Everyone must agree, unless he is an utter 
simpleton, that it would be vastly to the country’s benefit, 
other things being equal, if the 100 millions of pounds 
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worth of manufactured goods alone bought annually 
by this country, were manufactured in this country, in 
British factories, and by British labour. In the elec- 
trical trade alone one million pounds’ value of manu- 
factured stuff is being annually imported, which, if 
manufactured in this country, would be sufficient to keep 
five additional factories going employing 1,000 hands 
each, at some 30s. to £2 per week per hand, and this 
only accounts for £1,000,000 out of the £100,000,000. On 
this basis, which is in no way an exaggeration, if this 
country manufactured the whole of the manufactured goods 
now imported into it, in addition to what it already manu- 
factures, we could find employment, first hand, for some 
400,000 to 500,000 more British working men, at an aver- 
age wage of 30s. per week, and, second hand, at least half 
as many again, at the lowest estimate. ` 

The whole question, although it is of most vital im- 
portance to tbe future prosperity of the country, and ought 
to receive the greatest amount of intelligent thought that 
the country can bring to bear on the subject, is treated by 
manyin a spirit of derision, and by others simply as a 
political question, that is, a question on which it is easy to 
farm out the well-worn cry of the big and little loaf, &c., 
with effect, for the sole idea of displacing the present 
Government and substituting themselves, on the strength of 
the want of perception of the average voter. 

Like your correspondent who signs himself ** Free Trader 
or ——?” the bulk of the men in the street cannot see 
how they would be anything but losers, except they are 
manufacturers, whereas the writer contends that practically 
everyone would be immense gainers. Would it be no benefit 
to * Free Trader or " if, say, five additional electrical 
factories requiring assistants sprang up employing 1,000 
hands, or, say, 10 smaller ones employing 500 hands. Or 
would it not be better, say, for the proprietors of the elec- 
trical technical papers if this £1,000,000 extra value of elec- 
trical machinery were manufactured in this country. 
Assuming only that 1 per cent. was expended by the manu- 
facturers in advertising this amount of extra sales, it would 
mean £10,000 per annum extra in the pockets of the tech- 
nical press proprietors, and 1 per cent. of sales expended in 
advertising would not be. out of the way as an estimate. 
Perhaps they consider that they already get this amount due 
to the advertisements of foreign electrical machinery, in 
which event the contention would not hold good; but in 
any event it would be much more to their satisfaction, the 
writer would think, if it came from the sale of British 
goods made by British working men. 

If we could open a trading account with the moon to the 
extent of £100,000,000 per annum, everyone would go off 
their heads about it and think the millennium had come; 
yet here we have this amount, which is the country's birth- 
right, going under our very noses, and being treated as a 
matter of derision and ridicule. i 


Stowmarket, Suffolk, 
June 19th, 1903. 


H. W. Wilson. 


Zollvereinism. 


Technical journals are not supposed to take part in ordi- 
nary political discussions, and in considering the new fiscal 
proposals that threaten a return of the old Free Trade and 
Protection controversy, they can only deal with the question 
as it affects the electrical industry. Until the, at present, 
vague ideas take shape and get out of the region of party 
cries into the concrete form of a Bill in Parliament, we are 
all necessarily in the dark as to what is really intended. 

The Imperialist idea appears to involve a policy of trade 
combination in the interests of the United Kingdom and 
her Colonies. Trade between the Mother Country and 
Colonies ів to be cultivated by preferential Custom House 
arrangements. : 

The British Empire is to regulate its fiscal policy on the 
principle of absolute reciprocity, Free Trade being estab- 
lished with exceptional arrangements as to foreign Protec- 
tionist nations. 

The scheme assumes that the Colonies will adapt their 
fiscal policy to that of the Mother Country in all respecta, 
and that foreign nations will continue to impose duties upon 
the produce and manufactures of the British Empire. With 


universal Free Trade, of course there would be no raison 
d'étre for retaliatory measures. If such a policy were 
carried out, what would be the effect upon the electrical 
industry ? | 

It appears to be agreed by the promoters of the system 
for which we have coined the word Zollvereinism, that food 
and other necessaries will increase in value, but that wages 
will also increase to a greater degree. Thus the electrical 
industry will be carried on at higher rates of wages, while 
the cost of all materials will be enhanced by the limitation 
of the sources of supply, or the additional charges imposed 
upon importations from foreign nations. 

The supply of electrical manufactures to foreign countries, 
will be also affected by the extra cost of production and 
additional difficulty experienced in competing for business. 

We do not know if the Imperialist idea extends to the 
question of the establishment of aliens in the British 
Empire, but if they contend that Americans and Germans 
should not carry on their extensive electrical manufacturing 
works within the Imperial territories, it would involve some 
startling developments. The electrical industry in this 
country owes much of its practical working to the inventions 
and energy of foreigners, especially the Americans, as 
represented by Brush, Thomson-Houston, Westinghouse, 
Edison and others, with Siemens and Schuckert among 
the Germans, all of whom are established in this country. 

If preferential duties in favour of the Colonies are 
imposed, it will mean paying more for copper, which enters 
80 largely into all our electric work, for South Australia and 
even Canada would claim exceptional advantages over South 
America and Spain. Canada manufactures dynamo 
machines, and under a preferential tariff it might add to the 
cost of such appliances if obtained from America or 
Germany, although the chances of any important develop- 
ment of the Canadian supply of the article for British and 
Colonial consumption would be somewhat remote. 

Again, there is the matter of lamps, millions of which are 
imported into this country free of duty from Germany, 
France, Holland, Norway, Switzerland, &c., so that if the 
proposed arrangements put on any extra cost, it could not 
benefit the industry by making preferential terms in favour 
of Canada, for example, where electric arc and incandescent 
lamps are made by American firms domiciled there. 

One of your contemporaries which favours preferential 
duties to use ав a leverage in bargaining with Protectionist 
countries, uses the argument at present adopted by Mr. 
Chamberlain that it would tend to promote Free Trade all 
round. That is to say, if we put on a retaliatory duty and 
then say to the foreigner we will take it off again if you take 
yours off too; they are more likely to alter their fiscal 
arrangements than if we leave them alone, but this argument 
assumes the whole question of whether Free Trade benefits 
the nation which adopts it, whatever course other Powers 
may pursue. 

The Protectionist countries might content themselves by 
congratulating this country upon having adopted their 
enlightened views and adhere more strongly to them. When 
Free Trade was being advocated for this country its advan- 
tages appeared to be so apparent that it was believed that our ' 
example would convert the rest of the nations, but triumphs 
of progressiveness are not so easily obtained. It required ап 
immense effort to bring about che change among English- 
men, and there are still among us those who cling to the old 
Protectionist theories, and preach them under the names of 
Reciprocity and Fair Trade; but the general interests of 
the community will prevail, and the argument of high prices 
resulting in better wages is already received with the 
sceptical but very practical suggestion that the improved 
wages had better be secured first before doing anything to 
increase the cost of living. 

Among those who have expressed opinions, a late Presi- 
dent of the Institution of Electrical Engineers considers that 
Free Trade between the Colonies and the Mother Country, 
with a certain impost on importations from other countries, 
would not affect the price of food and would benefit the electrical 
industry, but hedoesnot show how this would be accomplished, 
and his views are certainly not in accordance even with 
those of Mr. Chamberlain, who admits the probable advance 
in cost of living, but suggests higher wages to enable people 
to pay for it, in which case those who have fixed incomes and 
are not subject to the rise and fall in wages will not receive 
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the new policy with much comfort. Nor does he explain 
how any restriction on imports can improve the electricity 
business. 

Prof. Silvanus P. Thompson argues strongly against the 
proposal, and considers that to the electrical industry it 
means its concentration in the hands of financial trusts and 
rings both abroad and at home, but while agreeing with him 
in his opinion of the baneful reaults of the change, we do 
not quite follow his conclusion as to the effect, upon the 
character of the organisations for carrying it on. 

Mr. W. C. Mountain tells a sad tale. A Conservative (/) 


Member of Parliament has actually adopted the old com- 
mercial axiom of buying in the cheapest market instead of 


paying a higher price to Mr. Mountain’s firm. Most 
unpatriotic indeed ! but how does he expect to persuade the 
community that it is in their interest to pay more for what 
they want than market value? If this із the best argu- 
ment he can give, then this mountain in labour has indeed 
brought forth a very poor little mouse. ` 

Mr. Tinker is on safer grounds when he appeals to results 
as proving the soundness of the views of the veterans of the 
Free Trade policy, of whom, by the bye, Mr. Ckamberlain 
was one, and Lt.-Col. Crompton endorses his opinion, with the 
warning that any restriction whatever on trade is a mistake, 
and will prove financially disastrous to this country in the 
long run. 

If foreign manufacturers are foolish enough to sell us 
their goods, be they electrical apparatus or sugar, at a loss to 
themselves, it is a gain to us; and to cut off our nose to 
spite our face by trying to stop the process, will not help 
matters. | 

The Two Obadiahs. 


In reading © Free Trader's reply to my note, I observe 
with pleasure tbat in principle he revokes his utterances, and 
reveals himself as a real Free Trader," and not a selfish 
Protectiouist.“ 

In view of the statement by a hard-shelled Protectionist 
that higher wages and salaries are paid abroad than here, 
there would hardly appear to be any necessity to levy 
imposts on the hated foreign engineer, as under these con- 
ditions it would only be prejudicial to his interesta to come 
over here at all. : 

It seems to me that “ Free Trader" and a good many 
others do not know what it is they do want, and to please 
them all the Government's only course would be to 
legislate specially for each individual manufacturer, 
engineer, &c. | 

Undeluded. 

June 22nd, 1908. 


Electricity in Mines. 


I note Mr. Simons's letter in your current issue, and 
having recently installed what is probably the largest three- 
phase power plant for colliery work in this country, I might 
claim some knowledge of the matters which Mr. Simons 
apparently thinks I lack. | 

I am quite aware that three-phase motors of com- 
paratively small size are built for pressures of 3,000 volts, 
and I would not hesitate to instal such in suitable places, 
but what I contend is that a coal mine—such as we have in 
this country—is not a suitable place. 

Mr. Simons says open-type motors can be used, and I 
quite agree that this is the better type to use where possible, 
but not at 3,000 volts in a coal mine. 

If this gentleman has been underground much, he will 
know that the air is impregnated with moisture and the 
coal dust collecting on the windings is more or less damp. 
Now the risk of breakdown of the coils insulation is directly 
proportional to the pressure, and it would not be long in 
proving а constant source of trouble and danger. However 
undesirable these conditions may be, they are nevertheless 
unavoidable, and keeping the pressure down is the only 
way, in my opiníon, to ensure reliability from breakdown. 

With regard to switchgear, I have used switches entirely 
immersed in oil and in gas-tight cases with every success, 
These switches operate on 600-volt circuits, motors re- 
quiring 150 amperes per phase. This question of switch- 
gear, as Mr. Simons says, is very important, but at low 


preasures it does not -present great difficulties in colliery 
work, for the simple reason that in this country motors of 
over 300 H.P. are rarely required underground. Conse- 
quently, the currents to be handled will be in the order of 
300 amperes per phase at 500 volts. It is not difficult to 
build switches for this current—or even double. | 

The question of cost of copper is a secondary consideration 
when the distances are short, and the fixing of large 
cables in shafts presenta no difficulties to those accustomed to 
this class of work. I have put cables 3 in. diameter by 
300 yards long into a shaft in a few hours. 

Electric plant at a colliery must require à minimum of 
attention and repairs, otherwise it will lose many of ite 
advantages. If we increase the pressure to save a few 
pounds in first cost of copper, and by so doing increase our 
risk of breakdown and attention necessary, it will be a fatal 
policy both for the collieries directly concerned and the 
development of electric power in this class of work 
generally. 

W. A. Scott. 

Cardiff, June 20th, 1903. 


Bankruptey Proceedings. 


I much regret seeing the prominence given in your issue 
of 12th inst. on page 1003 to my unfortunate position. I 
now ask you, with your usual fairness, to note the follow- 
ing :—No actual proceedings took place at all, and the party 
furnishing the garbled report might have stated—(1) the 
true names of creditors; (2) that, with the exception of 
about £150 unsecured, all the liabilities are due to a law- 
suit ; and (3) that the asseta are over £700. J ask for this 
explanation considering my old standing in the trade (I have 
been in business on my own account for 20 years), and 
owing to the pioneer work I had to do, had many a hard 
struggle. When competition became too keen I saw to it 
that the trade received 208. in the £, sacrificing everything 
to do this. A careful inspection of the report proves game. 
Not a trade name appears. 

Harry South. 

June 23rd, 1903. 


LARGE LOW-SPEED INDUCTION MOTORS. 


We have received from Messrs. Witting, Eborall & Co., Ltd., the 
following interesting particulars of some special low-speed induc- 
tion motors, which have been recently supplied for mining work. 
The {problem presented to the makers was that of replacing three 
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steam engines driving mining pumps, by means of electric motors of 
corresponding output, namely, 150 в.н.р., working from a three-phase 
supply at 21 cycles. Тһе speed of the mining pumps in question 
beiog only 68 revolutions per minute, and the motors having to be 
directly coupled to them, the difficulty of the problem from the 
electrical point of view will be readily appreciated. At 21 cycles, 
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the speed of 68 revolutions per minute corresponds to 36 poles on 
the motor, and this called for a rotor diameter of 9:6 ft. in each 
case. On account of the clearance between rotor and stator being of 
the order of 0:07 in., this large diameter necessitated & special con- 
struction in order to obtain the necessary stiffaess in the motor, аз 
any want of rigidity in either stator or rotor would be fatal to tne 
proper mechanical performance of the plants under | 
these circumstances. The illustration gives a good . 
idea of the completed motor, and shows how the 
neceesary rigidity is obtained ; the rotor bearings are 
carried by special end shields consisting of 
spider-shaped castings bolted to the stator frame 
along its whole periphery. 

The rotor is, of course, provided with the usual 
star-connected three-phase winding, the ends of 
which are connected up to three slip rings for the 
purpose of inserting a non-inductive resistance in 
the rotor circuits at starting. Ав can be seen from 
the figure, the brushes pressing on these rings are 
рош with an arrangement whereby the rings сап 

short-circuited and the brushes lifted off them 
after the motor has attained full epeed. This 
obviates, of course, all wear on the rings and 
brushes while the motor is running, and aleo the 
loss in the cables going to the starting resistance 
which have to carry heavy currents. 

The curves on the opposite page show the running 
performance of one of these motors, from which it 
will be seen that the power factor, efficiency and 
overload capacity are exceptionally good when the 
low speed of the motor is considered. 

Oa account of the very large radiating surface, 
the temperature rise of the motors after long 
periods of running at fall load is exceedingly 


These three motor-driven pumps all work under- 
ground, and are giving every satisfaction. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Warr внріма Јони 24тн,1902. | WEEK ENDING JUNE 23RD, 1903. 
Adelaide .. Value £68 Adelaide ʻi .. Value £112 
Alexandria .. s "T K 22 i Teleg. mat. .. © 62 
Amsterdam .. ae as . 62 Alexandria .. m jd - 72 
Bilbao ee Р . . 181 Ми Elec. launch .. 99 
Buenos Ayres .. x .. 1,614 Amsterdam .. 23 T . 91 
si Teleph. cable .. 9205 Bombay  .. "m se ӘТ 
Calcutta oe ee se ee 591 Boston eo ee oe oe 15 
n Teleg. wire . 111 Brussels . 90 
Cape Town ee os ee ee 188 Cascuatta ee oe ee eo 1,001 
5% Teleg. mat. .. 376 Callao. Teleg. cable .. .. 7,500 
Channel Islands .. . . . . 18] Cape Town .. ө vs . . 107 
Colombo s: e 5. 901 Channel Islands .. 92 .. 611 
" Teleg.mat. .. .. 461 | Colombo .. 85 
ban - © ЗР . . 2,936 Constantinople 48 
Fremantle. Teleg. wire .. 189 Delagoa Bay 29 
Gibraltar. Teleg. mat. 15 Durban са oe 1,926 
Hong Kong. vs ae .. 884 T Teleg. mat. . 687 
Melbourne .. sè “э . 405 Flushing... a we 20 
New York .. es . 500 Hamburg. Teleg. mat... . 120 
Perth .. Зр У 00 Hong Kong.. >.. ‘a х 64 
Port Elizabeth 66 Kobe .. sé „ 581 
Shanghai 270 Lyttleton .. . 260 
Sydney as ae 2,165 adras ais vs 98 
„ Teleg. wire .. 160 Melbourne .. Es T . 14 
Townsville, Teleph. cable .. 628 è Teleg. mat. 45 
Wellington sa ues S 60 Montreal КА sä .. 180 
Yokohama .. ws x ee 428 Penang ae ys 8% s 45 
| Perth oe ee ee ео 80 
Port Elizabeth 2 ss “> 96 
T Teleg. mat. .. 4*8 
Rio Janeiro. Teleg. mat. . 200 
St. Petersburg. Teleg. wire .. 81 
Shanghai .. za m А 200 
Bingapore .. 220 
Sydney me T ae ee 821 
10 Teleg. mat. . 2826 
Tientsin s “ә . 10 
Toronto T m are .. 166 
Valparaiso .. ee 2а V 35 
Wanganui .. £a sê oe 45 
Wellington .. Pe a . 260 
Yokohama .. © ба .. 677 


Foreign Goods Transhipped. 


Boulogne. Elec. cable Value £400 Gothenburg. Elec. goods Value £199 
Brussels. Elec. goods .. : 80 


Total .. .. £480 


Henley's New Works.—The Gravesend and Northfleet 
Standard of June 13th contains an account of an interview with 
Mr. Geo. Sutton, the enterprising manager of Henley's Telegraph 
Works Co., respecting the new works which that company is pro- 
Fosing to put down at Crete Hall Estate. 


Holidays.—A very attractive “Tourist Guide to the 
Continent,” has been issued on behalf of the Great Eastern Rail- 
way, detailing the new tours in North Germany, the Tyrol, Norway, 
Denmark, Sweden &c. It is published at 30, Fleet Street, Е.С. (6d.), 
and as the return of fine weather will incline the thoughts of many 
in the direction of holidays, it comes at the right moment. 


THRER-PHAsE Motor ғов MIxIxd Pump, 150 в.н.р.; 68 Revs. 
РЕВ MIN.; 21 CvcLES; 350 VOLTS AT THE TERMINALS. 


Catalogues and Lists.—From the A.B.P. AccUMULATOR 
Co., LTD., of Stockton-on-Tees, we have received an advance copy of 
their new list of prices and outputs of their different types of cells 
for traction, central station, yacht lighting, and other purposes. 
It is of handy sise, and attractively illustrated and аттар 
Another list from the same firm consists of a set of illustrated sheets 
showing photographic views of the battery rooms at the Dartford, 
Devonport, Mexborough, Barnstaple, Worcester, and Oban Electricity 
Supply Stations, where A.B P. batteries are in service. Other illus- 
trations show different views of the plates of the Stockton type of 
accumulator, 

A small pamphlet entitled “ Angold Arc Lamps at Hornsey ” has 
been brought out by the GENERAL ELRHOTRIO Co., Lro. It gives а 
full account of the Hornsey electric street lighting, of which a 
description has already appeared in the columns of the ELECTRICAL 
REVIEW. 

Messrs. BELL Bros, of Manchester and Ravensthorpe, have 
issued a brochure containing an account—illustrated by a number 
of excellent pictures of plant installed by them—of their patent 
process for purifying and softening water. 

A catalogue of band saw mills, single and double cutting, has 
come to hand from the WarEROUS Enaings Wonxs Oo., LTD., of 
Brantford, Canada. | 

Messrs CRESSWELL'S AsBESTOS Co., LTD, of Wellington Mills, 


. Bradford, Yorks., who are spinners and manufacturers of all kinds 


of asbestos goods, recently commenced the publication of a monthly 
magazine known as the Engine Room and Boiler House. It has some 
chatty articles and notes, and at the same time serves as an excellent 
medium for keeping the Cresswell specialities before the notice of 
buyers and users of engine stores. 

A list of the Mallett” oil and steam tor has come to 
hand from Messrs. Fixup, MaLLETT & Oo., 4 Of 38, Mincing 
Lane, E.C. ~ 

A handy little pocket address book (with alphabetically finger 
index) has been sent to us by the GENERAL INCANDESCENT АВО 
Lieut Co, of 115—117, Cannon Street, К.С. 


Trade Announcements.—Messrs. G. N. C. Mann and 
Co. have changed their address to 5, Bank Plain, Norwich. The 
change has been necessitated by increasing business. At the new 
address Mesers. Mann have purchased a large and imposing building, 
which they have fitted up as extensive showrooms, offices, workshops 
and stores. The firm has at the moment a very large amount of 
installation work in hand, including complete installations for two 
large asylums, a large theatre, over a dozen country mansions, and 
n number of public buildings, including churches, clubs, hotels, 


The Wheeler Condenser aüd Engineering Co. has removed from 
Queen Victoria Street, and has taken offices at Westinghouse 
Building, 2 and 3, Norfolk Street, Strand, W.C. 

The Ajax Electrica! Engineering Co., of Morley Road, Barking, 
is removing to larger premises (offices and showrooms) at 78, North 
Btreet, Barking. 

Messrs. Willey & Co,, Ltd, of Exeter, have taken premises at 
Cross Street, Barnstaple, where they will carry on an electrical 
engineering business. 


Hudson-Bowring Lifeguards.— We understand that 
the Corporation of Glasgow has authorised the equipment of 100 
cars with this form of , and the B. T. H. Oo. has been 
instructed to alter all the existing lifeguards to this type 
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Dissolutions and Liquidations, — A petition for 
winding up the Electric Tramways Construction and Maintenance 
Co. is to be heard in London on June 30th. | 

The Electro-Magnetic Traction Co. is winding up, with Mr. 
J. Н. Howard, of Hamilton House, Bishopsgate Street, Е.С, as 
liquidator. 

A meeting of the Norwich Electricity Co. is to be held at 
Norwich on July 23rd to hear an account of the winding up from 
the liquidators, Messrs. F. W. Harmer and G. F. Buxton. 

Messrs. Е. M. Long, E. Scbattner and F. W. Harmer (Schattner 
and Co., Norwich) have dissolved partnership. 

On July 13th the public examination takes place at Carey Street 
in connection with the Desramaux's Automatic Water Softener and 
Purifier, Ltd, of Cheapside, Bradford. The persons to be 
examined are:—W. Elmore, W. Parker, J. T. Norman, T. H. 
Butt, 8. Smith, R. J. Hannam, E. W. Townend, and J. L. Harrison. 


Sentence.—At Bow Street the other day Otto Domon, 
& French subject, described as an electrical engineer, was charged 
with obtaining money from Mr. Frederick Arthur Glover, electrical 
engineer, Garrick Street, Mr. J. E. Taylor, electrical engineer, Lombard 
Streef, and other persons, by falsely representing that he had the 
placing of a large contract for electrical-works on behalf of Mr. 
Jobn Mitchell, pen manufacturer, Birmingham. Prisoner was 
sentenced to three terms of three months’ imprisonment, or nine 
months in all. 


Jandus Lamps.—The Jandus Arc Lamp and Electric 
Co. has recently placed on the market several new and improved 
forms of alternating arc lamps, double and single enclosed. The 


lamps are said to be remarkably quiet, this very important feature 


having been obtained without the use of rubber bands, &c, gene- 
rally employed, as these quickly deteriorate owing to the variations 
of the temperature of the lamps. The choking coils and trars- 
formers are external, and can therefore be easily adjusted for 
different circuits by the average wireman without in any way inter- 
fering with the mechanism of the lamp. The cases are removed 
without detaching the lamp from the support or leads. Tbe dust- 
proof mechanism is enclosed within an easily removable machined 
metal casting, forming a perfectly air-tight construction and 
enabling the lamp to be used in almost any position, and at the 
same time reducing the possibility of breakdown to a minimum. 
The lamps can be run singly on any voltage from 80 to 2,000, or in 
series on 200 to 2,000 volts by the use of patent transformers, &c. 
Further particulars can be obtained fro rake & Gorbam, Ltd., 
66, Victoria Street, London, 8.W. | 


The Elland Destructor.— Тһе refuse destructor and 


-steam generating plant erected by Meldrum Bros., Ltd., for the 


U.D. Council were formally opened on June 16th. The destructor 
is of Meldrum's patent “Simplex” type of two grates, with 
regenerator for heating the air for combustion, and other special 
features of this system. Attached to the destructor is a 
Lancashire boiler 30 ft. x 8 ft., to work at 200 lbs. pressure, the 
steam from which will be used for driving the engines in the elec- 
tricity station now being erected on the site. A supplementary 
Babcock & Wilcox water-tube boiler is also provided, titted with 
Meldrum's forced.draught furnaces, for burning cheap coal fuel. 
This destructor is intended to burn preesed sludge from the sewage 
works, along with ordinary town's refuse, in the proportion of two 
of the latter to one of the sludge. This mixture will be effectually 
cremated, and the builders of the destructor have guaranteed 1 lb. 
of steam from each pound of the mixed material burned. 


Electro-plating.— Messrs, W. Canning & Co., of 
Birmingham, have just issued from the press an interesting band - 
book on electro-plating, polishing, lacquering, burnishing and 
enamelling. It sets forth in some detail the practical means which 
are at present adopted in this country for the electro-deposition of 
metals and the preparation and finishing of same. "The various 
apparatus, plant, and material enumerated are of Messers. Canning's 
manufacture ; indeed, the book isintended to be read in conjunc- 
tion with that firm's catalogue. One section of the list deals with 
the charging of motor-car accumulators from a plating dynamo, the 
method of doing this being described. In the directions and large 
quantity of practical notes and hints there is a great deal that will 
be instructive to those of our readers who are iuterested in the 
subject of electro-plating. 


A Truck Obstruction.—At the City of London 
Sammons Court on Friday William Roodwell, in the employ of the 
Charing Cross and City Electricity Supply Corporation, was sum- 
moned for causing a truck to stand longer than neceseary for loading 
or unloading. Mr. Walter Frampton was counsel for the defence, 
and stated that in the event of the case being decided against 
defendent, it was the intention of the company to take it up 
to the High Court. After hearing the evidence, Dr. Crosby 
said he should adjourn the ca:e, to see if the company, 
the Board of Trade, and the Corporation could not arrive at some 
satisfactory arrangement as to the hours during which the work 
should be done, and that would be more satisfactory than going to 
the High Court. 


Forthcoming Book. — Electrical Engineering," by 
E. Rosenberg, “ A practizal elementary text-book ” will be shortly 
published in this country by Messrs. Harper & Brothers, and simul- 
taneously in New York by Messrs. Wiley & Sons. The author ів 
the chief electrical engineer at Messrs. Korting Brothers, Hanover. 
A large amount of space is given to alternating current engineering. 
Prof. W. W. Haldane Gee, of the Manchester School of Technology, 
and Carl Kinzbrunner, the lecturer on Electrical Engineering at 
the same school, are responsible for its rendition into English, 


* 


Aqua Glue.—We have received from the Aqua Glue Co., 
of 23, Brunswick Street, Liverpoo!, a descriptive circular of their 
prepsration of which any desired consistency can be obtained, 
quick or slow drying, according to requirements. For electrical 
work it is claimed to be a perfect insulator, and can be used either 
by itself, or for making a quick drying impervious insulating 
covering over the rubber tape used when jointing wires. It is useful 
for filling up the backs of switches and electrical instruments, as it 
forms a non-cracking flexible compound, is proof against damp or 
corrosion, and is always ready in an exceedingly handy form, an 
important advantage being that it does not dry up in the tubes like 
rubber solution, but will keep indefinitely. It will also unite 
strongly the broken parts of a porcelain switch base, is a 
sticker for celluloid and similar substances, and very useful for 
medical coils. In pattern-making it has great capabilities; and 
in automobilism it is said to be a useful rapid remedy for short 
circuit and kindred troubles. Some other uses to which it may be 


put are mentioned in the circular, of which a copy may be obtained 


on application to the company. 


Imports of Foreign Electrical Machinery and 
Apparatus.—The imports of foreign electrical goods aud apparatus 
in this country during May last were the largest recorded so far 
this year, a total of £67,582 being reached, as compared with 
£61,864 in the preceding month, and only £53,361 in May last year. 
The value of the imports during the five months ending with May is 
given as £300,480, as against only £283,702 in the first five months 
of 1902. On the other hand, imports of foreign electrical macbinery 
азе on a reduced scale, being only £7,466 for May, bringing up the 
total for the first five months of the year to £260,505. 


Russia.—La Compagnie Centrale d' Electricité de Moscow 
reports a loss of 233,508 roubles for the last financial year. 


Canary Islands.—La Société d’Electricité de las Palmas 
reports a loss of £2,654 for the last financial year. 


A B. I. W. Walking Race.—On Saturday afternoon last 
48 members of the staff of the British Insulated Wire Co., of 
Prescot, started from the Wire Works Recreation Club for a walk 


round the district, over a distance of 154 miles. The turn out 


aroused great interest in the town and district. The walkers were 
started and timed by Mr. J.J. Tickle. The best time was made by 
W. Gerrard, who reached home іп 2 h. 154 min. The second was 
J. Howell and the third J. Holland. Medals were awarded to the 
following, who finished in the order named:—J. Stott, J. Lyon, 
E. Worsley, J. Wignall, P. Yowd, J. Hunter, J. Farrell, C. Money, 
W. Brynn. A “veteran's prize" offered to those over 40 who 
completed the distance was won by Mr. T. S. Payne. 


The Royal Show.— At this show, which closes on 27th 
inst., Messrs. Robey & Оо. have a good display of engines of various 
types. They also show a well-finished model of a 200-Kw. steam 
alternator with exciter. This model was accurately made to a 
quarter scale, and every detail was perfectly finiehed. The whole 
model was made so as to be able to work with compressed air, but 
it was shown at their stand in motion, being driven by a small 
electric: motor coupled direct to worm gearing. А long-stroke 
horizontal fixed engine fitted with patent trip-expansion gear is also 
shown. A new Robey-Saurer oil engine can be seen running 
coupled direct to а dynamo. Among other engines on the stand is 
a high-speed vertical open-type engine, suitable for electric 
lighting purposes, and an improved gas engine, which, under test, 
is said to have given remarkably low results in gas consumption. 

Mesers. Ruston, Proctor & Co., Ltd., are making a special exhibit 
of their machinery at the Royal Agricultural Show at Ealing. It 


includes a number of their oil engines, ranging from 4 to 30 в.н.р. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—A L.G.B. inquiry has been held respecting the 
application of the Urban Sanitary Authority for power to borrow a 
further sum of £30,000, for the purpose of the electric light under- 
taking. The extensions include a new boiler-house, an engine- 
house, a retaining wall on the river side, 80 ft. long, one 
500-x w. continuous current dynamo, an additional boiler, condensers, 
an iron chimney, feed pumps, and other accessories, including a 
crane, and additions to the switchboard. Mr. Manville, electrical 
adviser to the Committee, said he thought it would be sufficient for 
about two years, not more. Mr. H. T. Hatt, chairman of the Com- 
mittee, explained that the profit in the last year would have been 
larger had not the cost of the public arc lamps been reduced from 
£30 to £24 a-piece, and bad there not been exceptional expénditure 
in connection with the conversion of a portion of the system from 
alternating to continuous current. He forecasted for the present 
year that there would be a profit of £752. Mr. Evans opposed, and 
contended that it was useless to make any further outlay on the 
works. He regarded the £90,000 already obtained in loans as 
money thrown away. 

The City Council has adopted a report of the E.L. Committee 
recommending the Council to serve notice on the Rural D.C. of 
its intention to apply for a prov. order to extend the present 
area of supply—an action rendered necessary by the passing of 


‘the Somerset Electric Power Bill. 
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Black pool.—The accounts of the Corporation electricity 
works show that last year a net profit of £2,410 was made. 


Bray.—Tenders for additional buildings at the electric 
light station were received by the U.D.C. and referred to the Electric 
Light Committee. The tenders for new plant were referred to Mr. 
Hammond, the consulting engineer. 


Brentwood.—After considering the E.L. scheme pre- 
pared by Mr. H. W. Wilkinson, the Committee informed the 
U.D.C. tbat it could not advise the Council to proceed any further 
in the matter, it being felt that the cost, £20,000, was too great. 


Cardiff.— The report on the past year's work of the 


electrical department shows that the gross receipts amounted to 
£9,885, and the net profit to £3,647. 


Chorlton.—The Board of Guardians has decided to 
have the electric light installed in the new hospital buildings at 
Withington and the Cottage Homes at Styal. 


Devizes.—A Committee has been appointed by the T.C. 


to scans the question of applying for power to establish electricity 
works. 


Dublin.—The E.L. Committee, in a special report, re- 
commends a series of revisions in appointments and salaries in: con- 
nection with the new system, wbich comprises the generating 
station at Pigeon House, the distributing station at Fleet Street, 
aud 25 b ub-stations, with 500 arc lamps, in place of one generating 
ttation and five sub-stations in the old installation. It is proposed 
to iacrease the salary of Mr. M. R. Ruddle to £600, with a proviso 
that £50 per annum ibe added for every £1,000 net profit made by 
the undertaking, and rising up to a maximum salary of £1,000 per 
annum. The proposed appointments also include chief assistant, 
second assistant, and assistant engineer, main superintendents, and 
chief book-keeper, all from the present staff. 


Dundee.—Preparations are being made to renew the 
whole of the cables in the central area of the City, and the engi- 
neer has received instractions to prepare specification and ask for 
tenders for the work of supplying the mains in the town. 


Eccles.—The T.C. has received from the L. G. B. sanc- 
tion to borrow £4,052 for the construction of a refuse destructor. 


Ebbw Vale.—At a L. G. B. inquiry into the application of 
the U.D.C. for sanction to borrow £10,000 for electric lighting, it 
was stated that the Council intended to purchase energy from the 
South Wales Power Co. at 14d. per unit. The Council has been in 
communication with the Board of Trade for permission to put over- 
head wires instead of underground cables, which would reduce the 
cost to £6,000. The Ebbw Vale Co. appeared in opposition. 


Electric Lighting in India.—The local government of 


Mazao has granted a concession for 30 years for the lighting oi the 
city by electricity: à 


Gillingham (Dorset).—The P.C. has appointed a Com- 


mittee to consider the advisability of introducing the electric light 
into the town. 


Glasgow.—The Joint Committee of the tramways and 
electricity departments has agreed (1) that the total quantity of 
energy now to be taken from the tramways department by the 
electricity department (including the 150,000 unite, or any increase 
of that quantity, taken from the Coplawhill sub-station under the 
arrangement of date April 10th, 1902) should be fixed at not less 
than 700,000 units; and (2) that it be remitted to the general 
manager of the tramways department to consider and report as to 
the price at wbich the quantity of energy to be taken from 
Pinketon station should be furnished to the electricity department. 

Prof. Archibald Barr, of the Glasgow University, is in communi- 
cation with the electricity department for one of the latter's emall 
disused Willans & Robinson's engines in the Kelvinside electricity 
station, for use in the James Watt Engineering Laboratories at the 
university. 

The electricity department bas reduced the charge made to the 
Clyde Navigation Trust for the supply of energy at the Queen's 
Dock from 2d. per unit to 14d. 

The total amount borrowed by the department from the Corpora- 
tion's loan fund for capital fund to date is £1,097,000. 


Gravesend.—The T.C. has decided that the charges for 
electricity in future will be as follows:—To lighting consumers, 7d. 
and 2d. per unit on the шах. dmd. system, or 5d. per unit on the flat 
rate; to power consumers, 2d. per unit. After June 30th discounts will 
be given :—To consumers whose quarterly account exceeds £10, 24 
per cent.; £25, 5 per cent.; £50, 74 per cent.; £100, 10 per cent. 


 Greenock.—The engineer has reported that the cost of 
laying cables, &c., to supply the poorhouse, as well as the new 
fever hospital (which is to be erected on a site a few hundred yards 
from the institution) would be about 22 300. The E L. Committee 
has decided to lay the cables on condition that the Parish Council 
guarantee a minimum payment for energy of £300 per annum for 
10 years. The Corporation is also in communication with Grange- 
mouth and Greenock Shipyard Co. regarding a supply of energy to 
that company's shipbuilding yard. 


Grimsby.—AÀ loan of £7,000 for E. L. purposes has been 
applied for by the T.C. 


Hebden Bridge.—A L. G. B. inquiry has been held into 
application of the U.D.C. for sanction to borrow £10,260 for electric 
lighting purposes. There was no opposition. It was stated that 


` 


N 


land had been secured for the works. Provision had been made in 
the scheme for providing power for a light railway from Hebden 
Bridge to Keighley. The price to be charged was 5d. per unit for 
lighting and 2d. for motive power. 


Haddersfield.—The E.L. Committee has resolved to apply 
to the B. of T. for a provisional order authorising the Corporation 


to supply electricity within the urban district of Golcar. 


Italy.—The Märkische Maschinenbau Anstalt, of Wetter 
a/d Ruhr, Germany, has recently completed three 200-H.P. gas 
engines on the Dalamare-Debontteville system for the Società 
Miniére d'Elbe, on the Island of Elba. They are intended to 
utilise the waste gases of the blast furnaces, and to be used for 
electric lighting purposes. | 


Kingston-on-Thames.—At a recent meeting of the T.C. 


the following recommendations of the E.L. Committee were 


adopted :—(1) Alterations to the stokers of the Lancashire boilers. 
(2) The provision of an additional air and circulating pump for the 
new condenser. (3) The re-arrangement of the water pump for 
pumping from the well into the tank overhead. (4) The substitu- 
tion of au alternating current motor for the stoker steam engine. 

«Тһе Committee recommends the Council to reduce the charges on 
the indicator system, so that, instead of continuing the present rate 
of 6d. for the first two hours daily, and 4d. afterwards, the charge for 
the first hour daily should be 7d., and afterwards 3d. per unit, the 
charge to be 7d. where tbe indicator system is not adopted, and the 
discount scale to be discontinued. 

“The Committee further recommends that a canvasser be engaged 
to solicit custom and explain the advantages of electricity. 

“In view of the large amount now sunk in the undertaking, some 
£80,000, and for the purpose of supporting the Committee and the 
borough electrical engineer in their endeavours to render the under- 
taking a paying concern, it would be a wise precaution to 
appoint an advising engineer, at a salary not exceeding £120 per 
annum, for period not exceeding three years, who should be 
required to exercise a constant supervision of the works." | 

Upon the failure of the electric light during the recent floods, the 
special main to the theatre was connected up and a supply of 
energy given within three minutes, the performance proceeding as 
usual. | 


Ringstown, Irelaud.—At the last meeting of the 
U.D.C. the recommendation of the E.L. Committee favouring a 
contract with Messrs. Edmundson's E. L. Co., and the application 
for sanction to borrow £40,000, was up for consideration. After a 
lengthy discussion, an amendment, that the report of the E.L. Com- 
mittee ое back to the вате Committee, was carried by 
11 votes : 


Leeds.—The annual report of the Electric Lighting 
Department shows that the consumers for lighting have increased 
by 639 during the year, and there are 112 more consumers for power. 
The units sold during the year amounted to 4,448,650, as compared 
with 3,055,165 in 1901-2, an increase of 45°61 per cent.; for private 
lighting, 3,418,383 units; street lighting, 124,829 units; and power 
905,438 units were sold. The average net price has fallen from 
3:564. per unit in 1901-2 to 3:02d. in 1902-3. The receipts from the 
sales of energy and meter rents were £56,013 15s. 11d., leaving a 
gross profit of £36,659 9s. 4d. After deducting £22,404 for interest 


and £12,871 for the redemption fund there is a surplus of £1,383. 


During 1902-3, 87 additional electric arc lamps were erected in the 
city. 

Lichfield.— The T.C. has been notified that the gas company 
intends to oppose the application of the Council for an extension 


of the E.L. prov. order to include the villages embraced in the gas 
company’s area. 


London.—MAaRYLEBONE.—AÀ deputation of ratepayers 
waited upon the Finance Committee of the London County Council 
last evening for the purpose of asking the Council to withhold its 
sanction of the loan which the B.C. is desirous of obtaining in 
order to purchase the local electric lighting system. 

Mr. Edward White, J.P., L.0.0., introduced the deputation and 
presented a petition signed bya large number of ratepayers. He 
said that there was a widespread feeling against the extravagant 
proposal of a certain section of the Borough Council to spend 
£2,032,000 in the acquisition of the Metropolitan Electric Supply 
Co.'s local electric supply system. The value of the undertaking 
bad been assessed by an arbitration tribunal. at £212,000, with 
£100,000 for goodwill, notwithstanding that the company had lost 
no less than £60,000 during the 14 years of its working. Other sub- 
sequent expenditure made up the huge total of £2,032,000. The 
Marylebone ratepayers asked the Council to refuse ite sanction to 
the loan. 

Councillor Emery said it would involve an increase in the rates 
of not less than 18. 6d. in the £ per annum. 

Lord Welby, the chairman of the Finance Committee, L.C.C., 
said the Committee. had fully considered the question. It recom- 
mended that the application be not granted, on the ground that 
the solicitor has advised the Committee that it is not possible for 
the Council to sanction the proposed loan without further statutory 
authority being given to the Borough Council authorising it to 
borrow. 

PoPLAB.—The B.C. has adopted the recommendation of the E. L. 
Committee to spend £1,923 on extension works as a provision for 


~ the next winter's supply. 


HamMMERSMITH.—The accounts of the electric lighting department 
show that at the end of the year there was an accumulated balance 
standing to the credit of the revenue account of £3,814 2s. 8d. The 
B.C. has decided to light Askew Road, Paddenswick Road, Dalling 
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Road and Glenthorne Road by arc lamps affixed to the tramway 
standards, at a cost of £1,172 0s. 2d. 

Crry.—The Council has approved the plans submitted on behalf 
of the Charing Cross and Btrand Electricity Supply Corporation, 
Ltd., for the construction of an electricity distributing station on 
the south side of Beech Street, between Braime’s Buildings and 
Three Herring Court. 


HacxkNEY.—The Electric Lighting Committee of the Borough 


Council reported on Tuesday that the feeder and distributing mains 
are becoming fully loaded in certain localities, and there could be 
no doubt additional feeders would have to be laid down next year. 
In.the meantime it had decided in order to keep the pressure 
reasonably uniform during the coming winter to lay connecting 
distributing cables joining those parts of the network in which the 
pressure differs to any considerable extent. The estimated cost 
was £906. 

_ Ізглхатом.-—Тһв Borough Council on Friday referred to the 
Lighting Committee a letter from the Stoke Newington B.C. 
asking for prices for the supply of electrical energy in bulk. It was 
decided to inform the L.C.C. that the Islington B.C. was strongly 


opposed to the proposal of the Holloway Electric Supply Co. to 


supply the new Marlborough Thestre by means of overhead wires 
crossing the Holloway Road. A recommendation by the Ligbting 
Committee that application be made to the L.C.C. for sanction to 
borrow £4,125, and that the seal of the Council be affixed to a con- 
tract with the Electrical Construction Co., Ltd., for 37 transformers 
for £2,966, was referred back for more information, especially in 
regard to the cost of laying down the transformers. One councillor 
described the Committee as worse than the War Office. A private 
firm, he said, which managed in such a way would be bankrupt in 
12 months. The Joint Finance and Lighting Committee recóm- 
mended that the firms which originally tendered for the extension 
mains in the Hornsey Rise and Canonbury districts be asked to 
revise their tenders on the basis of further explanation supplied by 
the electrical engineer. Mr. Lambert, chairman of tbe Committee, 
disassociated himself from the recommendation. It was, in his 
opinion, a mcst improper proceeding, and other speakers 
concurred. Alderman Mills, in supporting the recommenda- 
tion, said when they found they were paying too much 
for an article, it was right they should use proper and fair means to 
bring about a reduction. They hoped to save nearly £800. On a 
division the recommendation of the Committee was carried. A 
report by tne Finance Committee to the effect that the regulations 
as regards ordinary and overtime pay at the electric lighting 
station were unsatisfactory, and recommending same, be referred 
to a special committee for revision, was carried. The Lighting 
Committee recommended that from the end of the current quarter 
the charge for supplying electricity to places of worship, public 
entertainment, hospitals, workhouses and infirmaries, be 4d: per 
unit for lighting, and 2d. per unit for power. This was adopted. 


Llanrwst.—At the monthly meeting of the Llanwrst 
U.D.C. it was decided to pay the Llanwrst Electric Supply Co. the 
sum of £62 3s. 9d. for lighting the public lamps in the town 
through the last season. The lighting was reported to have been 
satisfactory. The tender of the lighting company for lighting was 
again accepted, the terms being 253. per lamp from August 10th, 
1903, to May 20th, 1904, the lamps to be of 50 с.р. 


 Mangotsford.—The Council has signed a petition in 


favour of the proposal of the Somerset E. L. Power Co. There are 
9,000 inhabitants and no public lighting. The company propose to 
charge 3d. per unit for energy in bulk. 


Mansfield.—The formal opening of the new electricity 
works took place on Wednesday afternoon, in the presence of a 
large and representative gathering of townspeople. The works are 
situated on a portion of Burden's estate, contiguous to the gasworks, 
and are approached by specially constructed roads. The buildings 
are of brick with stone dressings, and the undertaking consists of 
a generating station for electric lighting, power and traction, com- 
prising a boiler house, engine and dynamos room, switch, accumu- 
lator and pump rooms, cable stores, workshops and the officials in 
charge and their staff. In the northern part of the buildings is the 
plant for the destruction of refuse. The boiler house contains three 

oashire boilers by Messrs. Musgrave & Sons, Ltd., of Bolton. 
Each boiler is 30 ft. long, by 8 ft. in diameter, and capable ot 
evaporating 8,000 lbe. of steam per hour, and constructed for a 
working pressure of 160 lbs. per sq.in. The engines are triple- 
expansion, and are designed to develop 400 Ін.р., and direct- 
coupled to multipolar compound dynamoa, designed for an output 
of 200 to 300 ку. А 10-ton overhead travelling crane by Messrs. 
Carrick & Ritchie, of Edinburgh, spans the engine room. A booster 
is provided for charging the battery. It consists of two machines, 
one running as a motor at 480 to 500 volts, and the other asa 
generator, designed to give a current of 160 amperes at any 
pressure from 20 to 160 volts, when running at a speed of 800 
revolutions. 
Maun, and is pumped by three electrically-driven pumps, each 
being calculated to deal with 20,000 gallons per hour. The water ів 
fed into a large tank over part of the boiler house, from which it 
gravitates through the condensers, and is returned to the stream. 
With regards to the switch gear there are two separate boards. The 
dynamo board has six panels, and the feeder board seven. The 
whole of the switchboards and connecting cables have been erected 
and supplied by Messrs. Bertram Thomas, of Manchester. The battery 
consists of 292 L 17 K.W.8. type cells, manufactured by the Tudor 
Accumulator Co., Ltd., and is capable of maintaining a discharge of 
100 amperes continually for 10 hours. The cells are placed on two- 
tier stands. The cables were supplied by the Western Electric Co., 
and аге laid on the solid“ system. Tne total amount of cable laid 


Surface, are combined with the celle. 


Water for condensing is obtained from the River. 


up to the present is 131 miles, including 4 miles of public lamp 
cables, supplying 30 arc lamps for street lighting. The lampe аге 
of tbe Gilbert single-carbon type, and are erected on posts supplied 
by Mesers. Sansom Bros, of Mansfield. About 180 tons of refuse 
is collected in the town per week of six working days, aud the 
object of the Corporation has been to thoroughly cremate without 
causing a nuisance, and in such a manner as to utilise 
the heat in fraising steam for the electricity works. The 
destructor (supplied by Messrs. Heenan & Froude) has three 
cells with twin furnaces, with a burning capacity of 30 tons per 24 
hours. Two water-tube boilers, each having 1,200 ft. of heating 
Mr. Robert Hammond, 
M. I. E. E., has acted as consulting engineer to the Corporation, aud 
Messrs. Vallance & Westwick, Mansfield, were the architects for 
the buildings. The contractors for the engine house plant were 
Messre. T. Parker, Ltd., of Wolverhampton; for the condensing 
plant, Messrs. Johnson & Phillips, London; for the pipework and 
tanks, Messrs. Crompton & Oo., London; for the metere, Messrs. 
Chamberlain & Hookham, Birmingkam; and for the works wiring, 
the Mansfield Engineering Co. The buildings, with the exception 
of the chimney, which is 150 ft. high and is of speci: 1 design by the 
Alphons Custodis Chimney Construction Co., were erected by Mr. 
John Greenwood, of Mansfield. , 

The ceremony connected with the formal opening of the works 
took.place in the engine house. The Mayor (Councillor Crampton) 
was attended by all the members of the Town Council, the local 
public officials, &c., and the invited guests numbered several 
hundreds. At theoutset Mr. Robert Hammond gave an interestirg 
description of the works. 

Other addresses were delivered by the Mayor (Mr. Crampton), 
the chairman of the Electricity Committee (Mr. Chadburn), the 
architect (Mr. Vallance), and tbe chairman of the Sanitary Com- 
mittee (Alderman Patterson) The Mayor then started the engines, 
switched on the electric light, and declared the works formally 
open and the supply of electricity for light and power available in 
the borough. Subsequently the visitors were entertained to 
refreshments in a marquee adjoining the works, the contractors 
being the hosts. 

In the evening, at the invitation of Mr. Ohadburn, a large com- 
pany sat down to a banquet in the Victoria Hall. Alderman 
Richmond (Hackney) proposed Success to the Undertaking,” and 
the Mayor of Chesterfield (Alderman Robinson) supported the toast, 
which was responded to by the chairman. Other toaste followed 
daring the course of the evening. 


Morecambe.—The report of the E. L. Committee for 


‘the past year shows that the net loss on the year's working was 


£1,531. Less electricity had been consumed’ as compared with the 
previous year, and the cost of generation had been reduced. 


Northfleet.— The U. D. C. having applied for an extension 
of time in which to carry out the E. L. order, the B. of T. has 
informed it, that it will defer consideration of the question 
of revoking the order for one year from July 2nd. It on tbe 
expiration of that period definite steps have not been taken by the 
undertakers to carry out its obligations under the order, the 
rus will not be disposed to allow the order to remain any luoger 
in force. 


Penmaenmawr.— A deputation from the U. D. C. 
visited the electric lighting station at Colwyn Bay last week, and 
inspected the system of electric lighting on the Promenade, with а 
view to adopting the electric light at Penmaenmawr. 


Pontypridd.—The District Council has decided to 


appoint a deputation to obtain an interview with the B. of T. and 
L.G.B., with a view to ascertaining its opinions as to how tbc 
powers of the Council already granted would be affected by a 
prospective three years' agreement with the power company for the 


supply of energy. 
Saffron Walden.—The desirability of adopting an 


electric lighting system is down for discussion at the next Council 
meeting. 


Scottish Central Electric Power Order,—There is 
every prospect of the promoters of the above order escaping oppo- 
sition to their measure by granting the prospective clauses de- 
manded by the burghs interested. The proposed airangement is 
that the company agree not to compete with the Town Oouncil 
inside the latter's area, while the Council undertakes to give faci- 
lities to the company for the laying of its cables through the 
burgh, subject to its approval as to route and the payment of 
wayleave. 


South Staffordshire, — The directors of the South 
Staffordshire Mond Gas Co. have purcbased an estate of about 
17 acres adjoining the site of their central station at Dudley Port. 
The area of the land now owned by the company is nearly 40 acre, 
together with 54 acres of mines and minerals, and is bounded by 
the London ага North-Western main line, the Birmingham Саза, 
and the main roads from Tipton to Wednesbury, and from Dudley 
Port to Princes End. 


Southend-on-Sea.—The T.C. has been recommended, 


owing to the increased demand for energy, to expend £6,950 on 
extending the plant at the electricity works. 


Spain.—A company has just been formed in Bilbao to put 
down a plant to utilise the waterfall known as the Lancha de 
Canes in Granada in the generation of electrical energy. 


a 
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Stafford.—It was announced at the meeting of the Town 
Council last week that the eleotric lighting order empowering the 
Electric Light Committee to supply electricity outside the borough, 
has been granted. It was also stated that the opposition to the 
North-Western Electricity and Power Gas Bill has resulted in 
valuable clauses being conceded to the Corporation The Electric 
Light Committee. however, do not recommend that the application 
of the company for the Corporation to support the amended Bill in 
the House of Commons should be acceded to. 


Teddington.—The U.D.C. has sealed an agreement for 
the leasing of the electric lighting order to the Twickenham and 
Teddington Electric Supply Co., which agrees to supply electricity 
within the compulsory area in three months’ time. The Council 
is to have the option of purchase at the end of 7, 14 or 21 
years. 


Townhill.— The West of Fife Coal Co., Ltd., are 
arranging for installing electric plant at Townhill Colliery, so as to 
enable them to introduce coal-cutting machines and work the thinner 
seams. The Cairncubie and Swallowdrum seams range in thickness 
from about 2 ft. to 23 ft., and both consist of hard, flinty coal, 
which it is almost impossible for men to produce in remunerative 
quantities. | 


Tynemouth, — The was no opposition at the L.G.B. 
inquiry into the application of the Corporation for £12,280 for 
electric lighting purposes. It is proposed to reduce the maximum 


price for electricity from 7d. to 5d., with a view to popularising the 


supply. 

Watford.—The U.D.C. has decided to apply for a prov. 
order to enable tbe area of supply to be extended to the rural 
districts of Bushey and Watford. It is proposed to extend the 
generating plant by an additional 300 xw., and to undertake addi- 
tional street lighting. 


ELECTRIC TRACTION NOTES. 


Black pool.— At an extraordinary meeting of the share- 
holders of the Blackpool Electric Tramways (South), Ltd., held at 
Liverpool, Mr. M. Guthrie, who presided, stated that owing to 
the executors of Mr. Thos. Levins (? Nevins) —who had died since 
tendering for £70,000 for the reconstruction of the line—baving 
declined to abide by the agreement, the company had been com- 
pelled to accept the next lowest tender of £74,000. 

Last year the Corporation. tramways made a gross profit of 
£15,994 and a net profit of £2,249. 


Cardiff.—At the close of a discussion at the last meeting 
of the Tramways Committee regarding the rate of wages for the 
tramway employés on holidays, Mr. Arthur Ellis said he wished to 
make an explanation with reference to the estimate which he had 
made of the tramway receipts. If there were to be continued 
reductions in fares, it would be impossible for that estimate to come 
out correctly, in spite of the fact that the working expenses were 
about аз low as апу town iu the country, viz., 44d. per mile. The 
reduction of fares, the reduction of hours of labour, and increasing 
wages were serious matters, which the Committee should take into 
consideration whenever they compared his estimate with the actual 
results. 


Copenhagen.—Captain Boyle reporting on the very 
complete and extensive system of tramways in Copenhagen, states 
that the service is worked by the overhead trolley ; storage batteries 
have been entirely done away with, and borse traction is being 

. gradually abolisbed. One can travel any distance from one to five 
or six miles for 1d., and transfer tickets enabling passengers to 
cbange cars are supplied free. .The working expenses are about 
740. per mile. The tramways belong to a company which has a 40 
years' lease from 1899 from the municipality, and the municipality 
has the right to buy the various lines in 1908. The company has a 
capital of 16,000, 000 kr. (£889,000), and empioys 793 conductors and 
drivers, with about 127 hands in the various sheds, track 
cleaners, &., besides day labourers. The motor-cars number about 
184, and there are besides 75 trailers, 26 horse-cars, and 17 omni- 
buses. The length of the tracks, double line, is 33,550 kiloms.— 
lkilom. = 1,094 yds.—and 11,700 kiloms., single lines, and the 
total length of the various routes where cars run by electric power 
is 45,810 kiloms. The length of routes where horse-power is used 
is 10,225 kiloms. Ina very short time horse-power will be done 
away with and every car will be electric, besides the routes being 
much extended. The cars up to the present, Captain Boyle 
reporte, have been built in Germany and in Denmark, aleo the 
electric plant, and he sees no reason why British firme should not 
compete for these supplies. 


Darlington.—The specifications for the track had been 
prepared on a 3 ft. 6 in. gauge, measuring from the outside edge of 
each groove, but tbe lines of the Stockton and Middlesbrough 
system are laid on & 3 ft. 6 in. gauge, measuring from centre to 
centre of the groove. There is thus a difference of 1 in., which 
would prevent an interchange of traffic over the Darlington and 
other lines. The Darlington Tramways Committee met the other 
day to specially consider what to do, and a result of its delibera- 
tions was to continue with the gauge as in the specifications, 
thereby adopting & track different from that of the Middles- 
brough system. The laying of the track. was to commence on 
June 22nd, 1 HEN 


District Railway.—The new electric trains between 
Harrow and Ealing did not commence running last Monday, as 
expected, owing to a landslip at Alperton. The service was 


opened the following day between Ealing and Park Royal for the 


Royal Agricultural Show. 


Folkestone.—The T.C. has asked the B. of T. to 
extend the time in which to construct the electric tramways. The 
Council has decided that the conduit system would have no chance 
of pecuniary success in the town. * 


Glasgow.—At a meeting of the sub-committee of the 
Tramways Commitee on Monday a draft report on revenne 
and expenditure account for the year ending May 31st, 
1903, was submitted by the general manager. The report is a 
highly satisfactory one, the net balance of the revenue over 
the expenditare being no less a sum than £100,276 18s. 
The details are:—Revenue for the year, £656,572 7s. 11d.; 
working expenses, £431,870 2s. 11d., made up of power, 
£20,112 108. 5d.; traffic, £176,532 178. 11d.; general, 
£44,014 88. 5d.; repairs, £63,654 18s. 4d.; set aside to meet per- 
manent way renewal, £53,516 13s. 3d.; annual depreciation 
written off, £74,038 148. 7d. This leaves a balance of £224,702 5d., 
from which there falls to be deducted :—Payment to Govan Cor- 
poration, £5,053 2s. 8d.; interest on capital, £61,072 3s. 9d.; 
sinking fund, £43,294 Os. 7d.; payment to common good, £15,000 ; 
a total of £124,425 7s. This gives a net balance of £100,276 18s., 
which it is proposed to appropriate as follows:—Additional pay- 
ment to common good, £10.000; additional depreciation, £65,000 ; 
general reserve fund, £25,276 18s. Last yeat's revenue amounted 
to £614,413 48. 11d., an increase of £42,159 3s. The gross balance 
on that occasion, after deducting working expenses and writing 
off depreciation, was £209,310 4s. 4d., and the net balance 
£100,495 68. 11d. 


Gloucester.—Tenders for the installation, construction, 
and equipment of the new system of electric tramways at Gloucester 
under the Light Railways Order, in accordance with the specifica- 
tions of the engineers, Messrs. Dickinson & Hammond, were opened 
last week, and despatched to the engineers for their consideration 
and report. A local journal understands that in all 110 tenders 
were received. Of these, 60 relate to the installation of new elec- 
trical plant at the Corporation Electricity Works, aud 50 to the 
construction and equipment of the tramways. The engineers’ 
report on the tenders will be submitted to a meeting of the Tram- 
ways Committee which will be convened in due course. The Com- 
mittee had hoped to be in a position to recommend tenders for 
acceptance at this week's meeting of the City Oouncil, but, owing 
to the large number of tenders dealing with various sections of the 
undertaking, and the mass of figures to be critically examined, the 
engineers have found it impossible to prepare their report in time. 
It is expected that the matter will be submitted to a special meeting 
of the Council to be held early in July. 


Hamilton.—The inspection by the Board of Trade of 
the new electric tramline between Blantyre and Wishaw is expected 
to take place shortly. During last week the last connecting link 
in the rails of the entire system were completed, and during the 
early hours of the mornings trial runs were made with the cara over 
a large part of the route. These were satiefactory. 


Hudderstield.—The Corporation Tramways Committee 
has approved of plans aud estimates prepared by the borough engi- 
neer, Mr. К. Е. Campbell, for proposed extension of the track to 
Whitestone Road and Hillhouse Coal Sidings (for electric haulage 
of coal), and the work will be proceeded with as soon as the railway 
companies have approved the plans. It has been resolved that the 
tender of Mr. Nuttall, of Manchester, be accepted for the execution 
of the work, and that the borough engineer obtain tenders for the 
materials required. | 

The Committee has granted an application from the British 
Electric Traction Co. for permission to copy the plans of the tramway 
system in Huddersfield. 

The Committee has recommended the purchase of one four-wheeled 
and one eight-wheeled truck from the Brush Electrical Engineering 
Co., together with the equipments therefor, from the British Westing- 
house Co., for the purpose of coal haulage. 

The Mayor of Huddersfield, Ald. F. Culvert, who is chairman of 
of the Corporation Electricity Committee, will represent the 
Tramways Committee at the Municipal Electrical Convention to be 
held at Sunderlaud next month. 

Some months ago negotiations were commenced with the view 
of the British Electric Traction Co. taking over from the 
Corporation the powers the latter possessed under Act of 
Parliament enabling them to extend the tramways without the 
borough to the Mirfield and Ravensthorpe boundaries. Certain 
provisional agreements had been come to in the way of protecting 
the rights of the Corporation, &c.; but in the Bill now being pro- 
moted in Parliament by the British Electric Traction Co., this 
portion of their scheme does not find a place. 

In reply to Alderman W. H. Jessop, Councillor T. H. Moore 
(chairman of the Huddersfield Corporation Tramways Committee) 
last week said that the proposed extension had been struck out of 
the Traction Co.’s Bill because of various differences that had 
recently arisen between the parties in relation to the widening of 
two bridges and other matters. The final breach arose upon the 
question of affording protection to the Corporation’s water mains 
against electrolysis. Councillor Moore said that the abandonment 


ol the extension would be a great disappointment to the Mirfield 


U.D.C., who had acted in a most friendly manner towards the 
Corporation. He added that the Corporation was in no way to 
blame for the collapse of the scheme. The way in which “Much ' 


* 
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continually asked for More," he stated, almost encouraged the 
belief that the company bad altered their intentions, and were not 
anxious to proceed with their undertaking. 
Atalaterstage Councillor Moore stated that all the Huddersfield cars 
. had now been fitted with the Westinghouse magnetic brake, and an 
instance had occurred this week of its efficiency in saving life. A 
child fell across the track on the Fartown section, when the motor- 
man was enabled to pull up the car in four yards. The life-guard 
touched the child, who, however, was unhurt with the exception of 


a slight bruise or two. The drivers of the cars all agreed, be said, 


that the brake was the most efficient of any that they had been 
called upon to operate. | 


Lanarkshire.— On the morning of the 19th inst., the 
contractors had a trial trip over a portion of the route of the 
Hamilton, Motherwell, and Wishaw Electric Tramway Co. The 
line was found to be in as satisfactory a condition as could be ex- 
pected after the recent subsidences. As, however, the feeder cable 
dispute with Motherwell is not yet settled. it will be some time 
before the line can be opened for public traffic. 


Lincoln.— Mr. John Young, manager of the Glasgow 
tramways, has been appointed arbitrator on behalf of the T.C. and 
Bracebridge U.D.C. in respect to the purchase of the tramway 
company’s undertaking. 


London.—The placard warning passengers not to stand 
up when an electric car is passing under Clapham Road Bridge has, 
ав we expected, proved of little effect. The distance between the 
top of the cars and the bridge is quite inadequate. Оп the morning 
of the 17th a young man, not heeding the caution, was struck sense- 
less on the roof of the car and received serious injuries. One news- 
paper says that bate are frequently knocked off at this spot. 

KENSINGTON.—The Borough Council on Tuesday resolved to sup- 
port, by evidence, the Westminster City Council's petition to the 
House of Lords against the London County Council (Tramways and 
Improvemente) Bill. A general opinion was expressed that the 
L.C.C. should not be subjected to less restrictions with regard to 
opening up the public streets than are imposed upon the various 
electric supply companies. 

West HaMx.—It was reported to the Council on Tuesday that 
sanction had been received from the Board of Trade to borrow 
£43,044 for the acquisition of the North Metropolitan Co.’s tram- 
ways. Arrangements were made to hasten the scheme for the 
electrification of the Barking Road line. | 


L. & N.-W. Ry.—It is reported that the London and 
North-Western Railway Carriage Works at Wolverton have now 
upwards of 4,000 men working only 3$ days a week, owing to 
a scarcity of work, a thing which has been unknown for the past 
16 years. It is proposed to run the Newport-Pagnall branch line by 
electricity as a trial to greater things. 


Luton.—The Tramways Committee is to invite com- 
panies or private parties to submit schemes for an electric tramway 
system. 


Mersey Railway.— The old locomotives and carriages of 
the Mersey Railway Co. are to be sold by auction to-day at Birken- 
head. 


Morecambe.—The Т.С. has instructed the borough 
engineer to prepare a scheme for the electrification of the 
tramways. 


Paris.—The omnibus company is becoming strangled by 
the competition with the Metropolitan Underground Electric 
Railway, and has set on foot a claim for compensation amounting to 
several millions of francs for interference with its monopoly. Thé 
company has recently come forward with a proposition to run its 
omnibuses by the overhead electric trolley system, and so very 
largely to reduce its working expenses. The men of art oppose 
this on ssthetic grounds. 


Perth.—The preamble of the Corporation tramways pro- 
visional order to empower the T.C. on the acquisition by them of 
the tramways within and without the burgh to work and use the 
same, wae proved on Saturday before a Commission which eat at 
Edinburgh. The Commissioner stated, however, that there might 
be a question of reducing the period for the sinking fund from 40 
to 30 years, but that was a matter for Parliament. The order is 
expected to be formally ratified by Parliament on an early date. 


Preston.— Another offer has been received by the T.C. 


for the leasing of the tramways, but the Corporation bas declined 
to open negotiations. 


Salford.—A loan of £3,931 is to be applied for by the 
T.C. for the electrical equipment of the Prestwich U.D.C.'s tramways 
in Bury Old Road. 


Wolverhampton.—The members of the Corporation are 
at the present time in a sorry mess, and evidently they do not know 
their own mind. On Monday two meetings were held with refer- 
ence to the present position of the Corporation as regards the 
Lorain Co. The first was a meeting of the Tramway Committee, 
held in the morning, and presided over by the chairman (Alderman 
Mander). This was followed by a meeting, in the afternoon, of the 
whole of the Council in Committee, that is, with closed doors, 
from which the representatives of the press were rigidly excluded. 
The object of both meetings was, as stated, (1) to consider the pre- 
sent legal position of the Corporation in respect to the arbitration 
proceedings for the final settlement of the points in dispute between 
the Wolverhampton Tramways Committee on the one hand and the 


Lorain Steel Co. on the other; (2) the opinion of eminent counsel 
on certain specific questions submitted by the town clerk for con- 
sideration in view of the approaching arbitration ; and (3) to con- 
sider what steps should be taken to obtain from the Lorain Co. э 
further extension of time for the running of the trams beyond the 
limit of the last concession, which will expire on the 3rd prox. 
(Friday week). The Council meeting lasted for four hours. and it 
developed into a re-discussion of the tramway policy as between 


.. the supporters of the Lorain surface contact system on the one hand 


and those of overhead traction on the other, in the course of which 
some very strong views were expressed by the partisans on each side. 
The fact is, there have always been some waverers amonget those who 
voted on May 20th in favour of the Lorain system being discon- 
tinued and superseded by the overhead, and they now seem to have 
capitulated tothe enemy. These waverers know the contract with 
the company is ambiguous, they know the costs of arbitration will 
amount to thousands, they know the result of the arbitration is doubt- 
ful, and they also know that members of the Corporation will be 
found in the witness-box against the Corporation. With these 
probabilities staring them in the face they appear to be content to 
* bear the ills they have, than fly to others that they know not of.” 
The result is this, that a revolution, moved by Councillor Gough Allen, 
and seconded by Alderman Plant, was carried by 23 votes to 17, 
instructing the Tramways Committee to make a further appeal to 
the repregentatives of the Lorain Co. for a conference between 
them to see if some terms cannot be arranged by which the 
threatened arbitration proceedings, and consequent immense cost to 
the town in legal expenses, may be averted. - 

On interviewing a prominent member of the Town Council with 
respect to the inner meaning of tbis resolution, he stated“ it practically 
means that we [the Corporation] are to commit ourselves to the 
adoption of the Lorain surface contact system, so far at least as it is at 
present laid down in the borough. Asa matter of fact,” he added, 
“ever since last Council meeting there has been a strong under- 
current at work with the object of inducing certain members of the 
Council, who on the previous occasion voted in favour of Councillor 
White's amendment for the substitution of the overhead in place 
of the Lorain system, to adopt a different attitude, by magnifying 
and exaggerating the difficulties in which the carrying out of that 
amendment would place the town. І regret very much that, as seen 
in the adverse vote recorded this afternoon, that policy has for the 


present been successful. But the decision was not arrived at without 


considerable difficulty. Asa matter of fact, at the meeting of the 
Tramways Committee in the morning, Mr. Gough Allen's resolution 
for a further conference with the Lorain Co., with the view of 
coming to some terms, was defeated by six votes to four. Then he 
brought it on again at the meeting in full Council in committee in 
the afternoon, and this led to a re-opening of the whole question of 
tramway policy, and at times, I may tell you, the debate became 
very warm. It was seea very early in the discussion that we had to 
contend against a good many Wolverhampton wobblers, men who 
have wobbled in tbe Council an previous occasions.” Ano’ber 
meeting of the Council is to be held on an early date 
for the purpose of confirming the above resolution. This 
will be open to the Press, but according to present arrangements 
there are to be no speeches on the subject, which it is held bas 
been thoroughly threshed out by the Council in committee. The 
whole proceedings are to partake of the nature of a dumb show. 
"The chairman of the Tramways Committee, or perhaps the 
Mayor,” said the member of the Council interviewed, ** will get op 
and move the adop!ion of this foregone conclusion ; someone else 
will second it; tben the resolution will be put to the vote; no dit- 
cussion will be allowed ; and by means of the mechanical maiority 
which the committee has got, including those ' wobblers' that 


bave been recently captured, the whole thirg will be carried 


througb. In other words, the ratepayers outeide, whose property 
is being dealt witb, are to be kept in the dark until the whole thing 
has beeu settled. Then they will be called upon as usual to pay tbe 


piper." 


TELEGRAPH AND TELEPHONE NOTES. 


Post Office Trunk Calls.—Mr. Brotherton asked the 


Postmaster-General if he could see his way to increase the time 
limit for trunk calla upon the telephone system of the Post Office 
from three to five minutes, and, in reply, Mr. Austen Chamberlain 
says:—Owing to the time required to obtain the connection of 
вобвсгіђегв’ exchange lines with the trunk linea, not more than 
about 12 conversations an hour are possible under the best con- 
ditions on any trunk line with the three minutes’ limit. Ап 
increase in this limit would make the lines available for fewer 
subscribers and would involve a proportionate increase in the 
charges for their use. As about 95 per cent. of the present trunk 
line conversations are completed within three minutes, and as the 
traffic is practically confined to business hours, a general extension 
such asis suggested would clearly not be to the advantage of the 
public. An extension of the limit between 8 p.m. and 6 a.m. from 
three to six minutes was made in March to encourage the use of the 
trunk lines at hours when hitherto they have been littte used. 


Telegraph Cable Imports.—The value of the imports 
of foreign telegraph cables and apparatus connected therewith, 
imported into this country during May last was much below the 
average, being only £979, bringing the total for the first five months 
of the year up to £26,618. 


(Continued on page 1096.) 
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THE NEW ELECTRICITY WORKS OF THE MANCHESTER CORPORATION. 


THE LARGEST ELECTRIC POWER DISTRIBUTION UNDERTAKING IN GREAT BRITAIN. - 


WE have во frequently referred to the electricity supply 
undertaking of the Corporation of Manchester, and to the 
progress of the electricity works, that we need not devote 
much space to introductory remarks before commencing а 
detailed description of the new works. In our issue of 
May 30th last year, in connection with the formal inaugura- 
tion of the Stuart Street station, we briefly outlined the 
schemes which the Corporation then had in hand. These 
included the installation at Stuart Street of generating 
plant having a capacity of 9,000-xw., to Dr. A. B. W. 
Kennedy's specifications, and 10 sub-stations, costing in all 
£492,000 ; and the erection of an additional station at Stuart 
Street alongside of -the first one, to be equipped with plant 


of 7,500 Kw. capacity to the specifications’ of Mr. G. F.- 


Metzger, city electrical engineer, as well as 19 sub-stations, 
the latter scheme costing about £450,000, including the mains 
in each case and a cable subway. In addition to these large 
installations, the Cor- 
poration: had already com- 
pleted the new works at 
Bloom Street, separated 
from the original works 
at Dickinson Street only 
by an arm of а canal, and 
having a normal output of 
7,200 kw. Adding to the 
outputs given above that 
of the Dickinson Street 
Works, which has been 
raised by additions and 
substitutions of plant to 
10,350 xw. the total 
output of the three works 
existing at this moment | 
is no less than 26,550 kw., pee СЗ 
so that already the under- 
taking considerably exceeds 
in point of generating 


capacity any other in the PS ee ааа 
United Kingdom. When 

the sets now under con- 

struction are completed, Е 


bringing the total capacity 
up tomore than 34,000 K w., 
the excess will amount to 
about 40 per cent. more 
than the undertaking next 
in magnitude, of the same 
nature, viz., electric light- 
ing, power and traction 
supply. The Glasgow 
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works, with about 24,000 KW., appear to be the second in 


size in this country. Besides the article referred to above, 
we may also mention those on pp. 955-6, December 5th, 
1902, and pp. 391-2, March 6th, 1903, as containing many 
interesting particulars relating to these works. 

The load is at present divided as follows: — About 400,000 
lamps are connected to the maius, while over 1,000 motors, 
of about 4,000 H.P., and trgmways comprising about 130 
miles of single track, with 400 motor-cars, are supplied 
from the Corporation stations. 

One of the most remarkable features of the undertaking 
consiste in the number of local authorities beyond the 
city boundaries who derive their supply of eleotricity from 
Manchester, both for light and power and for traction ; the 
Corporation, in fact, has control of the largest and most 
important electric power distribution " undertaking, in the 
wider sense of the term, that exists at present in Great 
Britain. 

The system of supply from Stuart Street station, which 
we shall deal with first, is the three-phase alternating 
current system, energy being generated at 6,500 volts, with 
a frequency of 50 cycles per second, and transmitted to sub- 
stations through underground cables. At the sub-stations 
the energy is converted by means of motor-generators to 
direct current, at 500—550 volts for traction, 205 and 410 


PLAN OF AREA SUPPLIED. 


volts for light and power supply. As will be seen in the 


outline plan below, the site is on the north-east of the city, 


not very far from the centre of the area supplied. 

The enormous scope of the complete scheme which has 
been prepared by Mr. G. F. Metzger, in addition to the 
plant which has already been laid down to Dr. Kennedy’s 
designs, may be gathered from the plan of the site which we 
give on the next page. The plant at present installed con- 
sists of 24 boilers and six steam alternators, together with 
the necessary auxiliary plant. 

Coal is brought to the station in carts for the time 
being, but a viaduct over half a mile in length is 
approaching completion, by means of which it will be 
made possible for trains of coal trucks to be brought 
from the L. and Y. Railway right up to the works. 
The coal will be tipped from the trucks into hoppers, 
whence it will be carried by two bucket chain conveyors of 
| the New Conveyor Co.'s 
make, driven by electro- 
motors, into the bunkers 
over the boiler house. The 
same conveyors will remove 
the ashes from beneath the 
stoking floor to trucks or 
barges. At present the 
conveyors are not in use, 
the ooal being lifted from 
a hopper at the end of the 
boiler house by a Priestman 
grab, and elevated by a 
crane direct to the top of 
the building, where it is 
delivered to the bunkers 
by Decauville trolleys, each 
holding 1 cb. yd. Ample 
provision is made for 
weighing the coal, and the 
shoots from the bunkers 
are fitted with measuring 
boxes holding 5 cwt. each. 

The condensing plant is 
not, as yet, іп use, the 
cooling towers and con- 
n-ctions being incomplete. 
The Manchester and 
Ashton-under-Lyne Canal 
bounds one side of the 
— site, and will supply the 

make-up water for con- 

densing, bnt a large in- 

stallation cf cooling towers 
is in courte of erection to dissipate the heat carried off in 
the condensing water. | 

The buildings, which were designed by Messrs. Allott 
nnd Son, consist of a steel framework filled in with brick, 
the walls being facd with white glazed brick with а brown 
dudo. The roofs are fitted with large skylights and 
ventilation lanterns, and the interior of the buildings is also 
well-lighted by side windows. The engine room is 1144 ft. 
long x 131 ft. wide, and 40 ft. high to the rails of the 
travelling cranes. The boiler house is 200 ft. long and 
94 ft. wide. The boilers are arranged in two rows, with a 
space between them 23 ft. wide, over which is the coal 
bunker ; the latter is capable of holding about 1,000 tons. 

The boilers are 24 in number, of. the Babcock & Wilcox 
type, each capable of evaporating 12,000 Ibs. of water per 
hour at a pressure of 200 lbs. per sq. in., but working 
normally at 170 lbs. Each boiler has a heating surface of 
3,580 вд. ft., and consists of 160 4-in. tubes expanded into 
staggered headers, which are connected at the ends with 
two steam and water drums, 42 in. in diameter, joined 
at the rear end by а steel cross-drum 20 in. in diameter. 
The mechanical stokers are of the chain-grate type, with 
a бге - brick arch over the fire to facilitate complete 
combustion of the gases; the stokers are driven by four 
Bruce Peebles motors, coupled to shafting in four sections, 
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each motor being capable of driving two sections. 
There are no economisers; there is a cross flue at 
the end of the boiler house remote from the chimneys, 
uniting the two longitudinal flues, so that either of the 
chimneys can be used glone. There are at present two 
chimneys, one 200 ft. high and 13 ft. in diameter, the other 
250 ft. high and 18 ft. in diameter, both lined with firebrick 
to a height of 100 ft. The larger chimney is intended to 
carry the waste gases from the extension boilers, as well as 
from those already installed. А cast-iron exhaust pipe 
runs up the centre of each chimney—3 ft. in diameter in 
the case of the smaller chimney, 4 ft. in the larger. 

The main steam pipes аге in duplicate in the boiler house, 
and in the form of a ring in the engine room. The former 
increase from 12 in. to 20 in. in diameter where they enter 
two large vertical headers, and they are joined by a 16-in. 
bend at the middle of their length ; each boiler is connected 


head (which is divided into two sections), from the con- 
denser discharge pipe, or from the main drain tank, with 
duplicate steam and water piping. The heaters are four 
in number, of the Berryman type; they are the largest 
size made by Messrs. Joseph Wright & Co., and each is 
capable of heating 50,000 lbs. of water, 150° Е. per hour, 
with an equal weight of steam. The auxiliary plant is 
always run non-condensing, and the exhaust steam is passed 
through these heaters, one of which appears in the view 
referred to above. The feed-water tank has a capacity of 
25,000 gallons ; a larger tank, to hold 500,000 gallons, is to 
be built over the workshops. 

The engine room, which is shown in the left-hand corner of 
the plan on the opposite page, is arranged in three bays, the 
two outer ones containing the main generators, and the middle 
one the condensing and auxiliary plant. Two 20-ton cranes, 
of 49 ft. 6 in. span, are provided in the north bay, and a 


View rw Восиев HousE, SruART STREET Exgctsiciry Works: BABCOOE & WirLoox BOILEBS. 


with both pipes by separate branches. The piping, which was 
carried out by the Sir Hiram Maxim Electrical and 
Engineering Co., Ltd., is of lap-welded steel with wrought- 
iron flanges, and is slung from the cross girders; it is 
covered with magnesia sectional covering. The valves are 
of Messrs. Hopkinson's make. 

Thetwo vertical headers mentioned above are 24 in. in dia- 
meter, and 9 ft. high; from each of these four headers 10-in. 
pipes are taken in a double bend, as shown in one of our 
views on p. 1090, to two receivers close to the engine room 
wall, each 30 in. in diameter, and 15 ft. high, which also act as 
separators. The bends referred to provide for the expansion 
of the long lengths of main piping. From the separators 
two 15-in. steam pipes pass into the engine room, where they 


run round the centre bay, and are joined together at both 


ends through stop valves, forining a complete ring. 

The space between the chimneys is used for the feed 
pumps and heaters. There are three feed pumps, of Messrs. 
G. and J. Weir's compound duplex type, each capable of 
delivering 15,000 gallons per hour ; the pumps are built so 
that either side can be used alone, and they draw either 
from the town water mains, from a feed-water tank over- 


similar one in the south bay ; these are electrically-driven, 
and were built by Messrs. Higginbottom & Mannock, Ltd. 
A crane of the same capacity and make traverses part of the 
centre bay over the auxiliary engines. Lu 
There are six main generating sete, each consisting of 
a 2,500 I. H. P. vertical croes-compound engine, built by 
Messrs. Yates & Thom, of Blackburn, and driving direct a 
polyphase generator supplied by the Electrica! Co., Ltd., of 
1,500 Kw. capacity, at 94 revolutions per minute. Each 
engine is connected by a single branch with the ring steam 
main, and galleries round the cylinders provide access to all 
of them, and tothe main switchboards, which run along the 
west end of the room. P 
The cylinders of the engines are 36 in. and 71 in. in 
diameter respectively, and the stroke is 3 ft. 6 in. The 


normal load of the engine is 2,500 I. H.P., with a steam 


pressure on the stop valve of 160 lbs. per square inch. 

The cylinders are of the built-up type, with separate ends 
and barrel, the valves, which are of the Corliss double- 
ported type, being placed in the cylinder ends; by this 
arrangement one-half of the cylinder end forms a steam box. 
The barrels are also steam jacketed, in the case of the high- 
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pressure cylinder with boiler-pressure steam, and the low- 
pressure cylinder with steam at about 70 lbs. pressure. 

The steam valves are worked by Messrs. Yates & Thom's 
trip gear, the closing of the valve being accomplished by 


View Over ТОР or BOILERS. 


powerful vacuum dashpots. The exhaust valves have a 
plain vibrating motion, derived, like the motion for the steam 
inlet valves, from eccentrics fixed on the crankshaft. 

Special attention has been given to the question of 
governing, and a very powerful and sensitive governor is 
supplied to the engine, having various special devices 
attached to it for dealing with widely varying loads, and 
acting on both cylinders. It is fitted with a special safety 
arrangement which will completely stop the engine in 
the event of its reaching a speed 10 per cent. above the 
ordinary working speed, and will also stop the engine in 
the event of any failure 
of the governing gear 
whilst it does not in- 
terfere with the engine 
taking excessive over- 
loads, even beyond the 
full range of the cut- 
off gear. The governor 
is controlled from the 
main switchboard by an 
electrical device, to which 
we shall return later. 
Each cylinder rests on 
two massive cast-iron 


standards, with bored 
guides for the main 
piston rod crosshead. 


The vertical standards 
are coupled across by 
two cast-iron entablature 
beams, which, besides 
serving to tie the high 
and low pressure engines 
together, carry also the 
upper platform. 

The engines are very 
solidly constructed, and 
of massive proportions ; 
as evidence of this, the 
following weights of 
various paits may be 
mentioned: — Bed 
frames, each about 194 tons; vertical standards, each about 
8 tons; crankshaft, about 16} tons. 

The pistons are of cast-iron, fitted with Ramsbottom 
rings, and having also bands of white metal to increase 
their wearing qualities, 


The piston rods, crossheads, connecting rods, and crank- 
shaft are of mild steel forged from Siemens-Martin open- 
hearth acid-process ingots ; the rod is secured to the piston 
by means of a large nut, and cottered into the crosshead in 
the usual way. The cross- 
head is fitted with gun- 
metal steps, held in place 
by a mild steel cap secured 
by two bolts. 

The connecting rod 
ends at the top in a jaw, 
having a pin shrunk in to 
suit the crosshead; the 
bottom end is of the 
marine type, with a palm 
end forged on the rod and 
a mild steel cap. The 
steps of cast-iron, lined 
with Babbitt’s metal, are 
secured between the palm 
end and the cap by 
means of strong bolts. 
The crank pin is 14 in. in 
diameter. 

The crankshaft main 
bearings, 25 in. in diameter, 
are of cast-iron, lined with 
Babbitt's metal, and fitted 
with a special arrangement 
of oil pipes giving ample 
lubrication. 

The fly-wheels measure 
15 ft. 37 in. in diameter, 
and weigh about 70 tons each; the periphery is turned 
and drilled to receive the alternator pole-pieces. Each 
wheel is built up of four sections. 

A very complete system of lubrication has been supplied 
to these engines, consisting of two ram pumps worked by 
drag shafts from the main cranks, and delivering oil to all 
the main bearings about the engines, as well as to the 
eccentrics ; all the various parts of the engine are protected 
by oil throwers and covers so as to prevent the splashing of oil. 

The barring gear is driven by an electromotor of 10 H.P., 
through spur wheels and worm gear. 


GENERAL VIEW IN SourH Bay, Over Тор or ENGINES. 


The generators are of the Electrical Co.'s stationary 
armature type, mounted between the high and low pressure 
cylinders of the engines, the 64 magnet poles being carried 
on the periphery of the fly-wheel. Two large slip rings, of 
gun-metal, each provided with four brushes, serve to convey 
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the exciting current into the field magnet winding. The 
armature is of the Electrical Co.'s tie-rod construction, the 
usual massive frame being replaced by cast-iron cheeks 
clamping the core laminations together; the structure is 
strengthened by means of nine tension rods round the cir- 
cumference, the topmost rod being horizontal and the two 
lowest rods meeting at a point vertically beneath the shaft. 
There are also two diagonal stay rods on either side of the 
frame, crossing over the shaft from the upper part of the 
frame to the pedestals which carry the weight of the arma- 


` 


1,500-kw. GENERATING SET. 


ture. The frame is divided in the horizontal plane. The 
winding is disposed in the usual way, in two holes per pole 
per phase. 

Each engine is provided with a separate set of condens- 
ing plant, which is constructed on the barometric principle, 
and was supplied by Messrs. Willans & Robinson. The 
appearance of the condensing plant, which is situated in 
the central bay, is shown in two of our views on the next 
page. Each condenser chamber, shaped like a funnel, is 
elevated upon a stand pipe, which ends in a tank below the 
floor level, the total height from the bottom of the tank to 
the top of the water supply pipe being 34 ft. The con- 
densing water is delivered tangentially into the condenser 
chamber, whirls round the conical base of the latter, and 
falls down the stand pipe, entraining with it not only the 


condensed steam, but also the air, and carrying them away 
to the tank below. The latter is provided with a stand 
pipe extending upwards through the roof, to carry off the 
air liberated from the water. The injection water is sup- 
plied to the condenser by a Gwynne centrifugal pump with 
а 18-in. delivery, driven at 800 r.p.m. by a motor of the 
Electrical Co.'s make; no other pump is required, and, 
owing to the natural lift due to the vacuum, even this one 
is only required to lift the water a few feet, except at start- 
ing. Less water is required for condensing than with either 


Yates & Tuom ENGINE; ELECTRICAL Co.’s ALTERNATOR. 


jet or surface condensers of the ordinary type, and the 
pumping plant need only be of small size and power, while 
the floor space occupied is extremely small. The condensing 
plant provided for each engine is capable of dealing with the 
condensed steam when the engine is working at 20 per cent. 
overload, or about 50,000 Ibs. of steam per hour. The hot 
water flows away along underground pipes to the cooling 


towers, or to the canal. 


An alternative exhaust is provided to the atmosphere by 
а 36-in. cast-iron main under the engine room floor, con- 
necting with the two exhaust pipes which run up the 
chimneys. 

At the west end of the central bay there are three auxiliary 
generating sets, each consisting of a Willans 3-crank com- 
pound engine, with cylinders 12 in. and 20 in. in diameter, 
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stroke 9 in., running at 350 r.p.m., and coupled direct to a 
200 xw. shunt wound dynamo of the Electrical Co.'s make, 
generating current at 220 volts. These sets are,used for 
supplying power for lighting the station, and for driving 
the various motors working the pumps, barring gear, stokers, 
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AUXILIARY GENERATING SETS. 


&c. They can also be used for exciting the main generators. 
These three sets are provided with duplicate steam pipes, 
connected to the ring main at points on either side of a stop- 
valve at the middle of the latter, 

[> The three-phase generators are normally excited by two 
motor-generators, each consisting of a three-phase induction 
motor fed from the 6,500-volt bus-bars, direct coupled to a 
shunt wound six-pole dynamo, generating at 220 volts. Each 
of these sets is capable of providing exciting current for 
three of the main generators, and is rated at 90 kw. The 
set is provided with three bearings, and the rotor of the motor 
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EXPANSION BENDS, FEEDWATER HEATER, Erc 


is fitted with a neat device to prevent the brushes from 
being lifted before the rotor is short - circuited when the 
machine has been run up to speed. 

The remaining running machinery consists of two mains- 
chargers, each comprising a direct current motor coupled to a 
comparatively large three-phase generator—the latter having 


тч 
to be large in order, to carry the eapecity current when 
charging the feeders. There is also a portable motor air- 


compressor for cleaning the machinery. 


11 
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UPPER Part OF BAROMETRIC CONDENSERS. 


We turn now to the switchboards, which form а pro- 
minent and important feature of the station. 

The switchgear formed part of the Electrical Company's 
contract. It comprises two main‘; boards, each opposite to 
and controlling three of the main generators, as well'as one 


LOWER PART OF BAROMETRIC CONDENSERS. 


of the exciter sets, and seven high-pressure feeders; two 
boards for the exciting current, on a level with and between 
the main boards ; and alight and power board beneath the 
exciter boards. The switchgear is really arranged in four 
tiers ; the lowest tier is beneath the floor level, and contains 
the sealing and dividing boxes for the main cables, the 
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spark gaps for the feeders, and the field regulating rheostats 


of the main generators. The second tier is raised above the 
floor, and contains the fuses in circuit with the feeders and 
generators. The third tier is the switchboard proper, 
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View Tow.arps SouTH-WzzsT or ENGINE БООМ. 


and is mounted on the switchboard gallery, which 
is connected on the same level with the galleries 
round the engines and round the engine room. Above this is 
a gallery carrying selector switches, whereby any generator 
or feeder cın be connected with one or other of two sets of 
bus-bars. Normally it is intended to use one of the main 
boards for supplying power to the feeders connected with the 
traction motor-generators in the sub-stations, aud the other for 
supplying power to the lighting motor-generators; but by 
means of the above-mentioned selector switches and bus- 
bars, either board and any of the generators may be used for 
either purpose. 

The fuses referred to above, in the second tier 
(beneath the switchboard platform) are of considerable 
1oterest; in the саве of the feeders, they 
are arranged in wheeled carriages, whichrun 
on rails and can be bodily drawn back 
and isolated from all the live contacts, 
to enable the attendants to replace fuses 
in perfect safety. 

The main generators and the indaction 
motors of the exciter sets are provided 
with duplex fuses in hinged frames, so 
devised that a spare set can be inserted 
in parallel with the working fuses before 
taking the latter out of circuit; the 
operation simply consists in raising one 
hinged frame carrying three fuses, pushing 
it into place, and lowering a corresponding 
frame similarly equipped. "Thus at any 
time the fuses may be exchanged or ex- 
amined, without danger to the person or 
risk of interrupting the circuit. The 
fuses are enclosed in earthenware tubes. 

The main switchboards consist of 
white marble panels carried in iron 
frames, the back of the boards being 
arranged on the open-framework principle 
characteristic of Continental practice. In 
front of each board is a wide platform, which 
commandsaclear view of the corresponding 
engines; communication with these is 
provided by mechanical telegraphs such 
as are used in ships' engine rooms. The 
regulator hand-wheels for the rheostats controlling the 
excitation of the generators are mounted on standards at the 
edge of the platform, and the ammeters in circuit with the 
field windings are fixed on the tops of the standards above the 


hand-wheels, forming an extremely neat and convenient 
combination. The speed of the engines is con- 
trolled from this position by an ingenious electrical 
device, consisting; in effect of a small controller on the 
switchboard platform, and a small motor 
mounted on a lever in connection with the 
governor of each engine the latter clearly 
shown in our view of one of the genera- 
ting sets on p. 1089. The motor is worked 
by direct current, and is so arranged that 
it reproduces exactly the motions of the 
hand-wheel on the platform, thus screw-- 
ing itself in or out on the lever arm, 
and varying the effective weight on the 
governor spindle. Another noteworthy 
device is a telephone and battery circuit, 
used for the purpose of synchronising the 
engines, not only electrically, but also 
mechanically. The circuit is carried to 
the valve gear of each engine, which 
momentarily closes it at а certain point 
in each revolution of the crankshaft. 
The make-and-break is short-circuited 
in the case of an engine which is at rest. 
It will be seen that unless the contacts 
are made simultaneously on each engine 
which is running, the telephone circuit 
will never be complete ; hence it is only 
when the engines are ranning not only at 
the same speed, but with their cranks in 
step, that the telephone responds. 

Each of the main switchboards com- 
prises 15 panels. Starting from the 
centre bay, there is a phase indicator and two volt- 
meters, reading 3,000 — 7,000, for synchronising pur- 
poses. The former shows 6,500 volts when only one 
machine is excited ; but when a second machine is excited 
in readiness for paralleling, and is in phase, the reading rises 
to 18,000. This has the advantage over the ordinary zero 
method, that an apparently ccrrect phase cannot possibly be 
indicated through a failure of any part of the apparatus. 
The synchronising gear can be used to parallel any of the 
machines, and also for paralleling the bus-bars on either or 
both boards. 

Recording ammeters are provided for the purpose of 
recording the traction load, which is charged for on the 
maximum demand system. 


SWITCHBOARD FOR AUXILIARY GENERATORS, Works Moros, &c. 


The first panel carries three voltmeters for each set of 
bus-bars, six in all, and a wattmeter on each set. The next 
controls one of two sets of crose-connector cables between 
the two boards, and carries three ammeters, a main switch 
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and synchronising gear; the third panel controls the 
coupling between the two sets of bus-bars on the same 
board, and is similar to the second. The fourth to the 
sixth panels each control one of the main generators, bear- 
ing three ammeters, one wattmeter, one phase meter, syn- 
chroniser and watt-hcur meter. The seventh panel is for 
one of the exciter sets, and is similarly equipped. Next 
come seven panels devoted to the control of feeders, each 
carrying three ammeters, a phase meter and a synchroniser. 
The fifteenth panel is used for the feeder charging gear, and 
is fitted with three voltmeters reading to 7,000 volts, three 
ammeters reading to 6 amperes, one voltmeter reading to 
250 volts, and an ammeter with central zero, reading up to 
70 amperes either way. The same panel also bears the 
main switches and regulators for the motor and generator 
of the charging set, motor starter and synchroniser. At the 
end of the board there is a phase indicator reading to 
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crane motors, barring motors, works and апшат lichtine 
works motors, motors of charging sets, &c, Over the board 
are two voltmeters reading to 225 volts, and three ammeters 
reading to 1,400 amperes. Some of the instruments on this 
board are of Messrs. Evershed & Vignoles' make ; the board 
was supplied by the Electrical Co. 

The main feeder cables are led away through a subway, 
which is 10 ft. high, 5 ft. wide, and extends for a distance 
of 940 yds., passing under the canal, and ending at Ashton 
New Road. There is room in the subway for 50 or 60 
heavy cables, about half of which are in position, in racks 
on either side. All the cables were made by Messrs. W. T. 
Glover, and are paper insulated and lead covered. All the 
three-phase cables are armoured with icon wires in addition. 
Pilot and telephone cables have been provided, and а number 
of direct current traction cables have been laid, but will not 
come into use until further progress has been made with the 


Mam SWITCHBOARD, М№овтн Bay, SrvART STREET ErLEkcTBICITY WORKS. 


13,000 volts, and above the middle of the board are two 
main voltmeters for the top and bottom sets of bus-bars. 
A steam pressure indicating and recording gauge is fixed 
near the board. 

There is a gallery over the main board for access to the 
selector switches, which consist of two rows of panels one 
above the other, with contacts connected with both sets of 
bus-bars and with the various generator and feeder panels, 
so that, by means of switch plugs, any feeder or generator 
can be coupled to either set of bus-bars. 

The back of the main board is inaccessible without autho- 


rity, and all the gear is guarded with metal screens from 


accidental contact. Three colours are used to distinguish 
the various phases from one another. The conductors are 
mostly bare, and are carried on porcelain insulators fixed to 
the framework. Rubber mats are provided all over the 
floors near the boards. 

The exciter boards are provided with switchgear to con- 
trol the motor-venerators used for excitation, and with 
means for paralleling with the auxiliary sets and exciting 
from them. The switchboard for the auxiliaries consists of 
nine marble panels, most of which are equipped with circuit 
breakers, main switches, and ammeters for the generators, 


extensions at Stuart Street. Beyond the subway the cables 
are laid on the solid system. 

The subway is electrically lighted throughout, well 
drained and ventilated ; it was constructed to the designs 
and under the supervision of Mr. Meade, the city 
surveyor. | 

The erection of the first installation of cooling towers !$ 
being carried out by the Klein Engineering Co., Ltd: 
there are four towers, provided with electrically-driven fans 
for circulating the air, and centrifugal pumps to raise the 
water to the distributing troughs. These towers are situated 
at one end of the site, close to the canal. 

A testing tank is to be erected over the feed-water storage 
tank, capable of dealing with a load of 4,000 к. ; the 
arrangement is to be such that a large proportion of the bent 
given off will be imparted to the feed water, and thus re- 
claimed. The immersion of the electrodes will be controlled 
from the switchboard platform. 

An account of the extensions which have been designed 
by the City electrical engineer, Mr. G. Е. Metzger, and te 
description of the sub-stations, Bloom Street works 4C, 
must be deferred to a later issue. 

(To be concluded.) 


"1 Vol 52. No. 1,335, Јони 26, 1903.] 


THE ELECTRICAL REVIEW. 


1093 


THE POPLAR ELECTRICITY WORES. 


= (Concluded from page 1052.) 
THE area supplied direct from the generating station is 
divided up- into nine sections, each of which is separately 
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MANCHESTER: ENTRANCESTO CABLE SUBwAW STUART STREET. 


fed ; the sections, however, are coupled together by means 
of isolating fuses in disconnecting boxes, so as to confine the 
effect of a bad fault to the section in which it occurs. 
Fuses are also provided throughout the network. There are 
nine feeders, each of which is of the multiple core type, 
insulated with paper and lead covered; these, as well as the 
distributors, were all supplied by the British Insulated Wire 
Co., Ltd., to Mr. Blackman's detailed specifications. Each 
of the feeder cables has six cores, made up of tbree main 


РОРГАВ WBack or SwrrcH FILLAR. 


conductors, 5, 2, 5 sq. in., and three pilot wires of 7 20 
S.W.G. cable. The total length of feeder laid is about 13 
miles, The network cable has five separate conductors, 
three being main distributor cables, :2, 075, 2 sq. in., and 


two public lighting conductors, of 7/16 S. W. G.; опе of the 
latter is used for the arc lamps in series, the other for 
switching on the glow lamps which replace the arc lamps at 
midnight. The length of the network cable laid is about 
38 miles. The sections of cable used for feeders and dis- 
tributors are shown in the cut on p. 1096; it is claimed 
that cables of this type are exempt from electrolytic 
troubles, as all the conductors are enclosed within a 
single Jead sheath, while the combination forms a very 
strong and compact cable, convenient to handle in the 


PorLAB: DiscoNNECTING Box. 


laying. It is certainly a noteworthy fact that only one 
cable fault has been experienced since the opening of the 
works, and that one was due to a navvy’s pick. 

The cables are laid on the solid system, in glazed earthen- 
ware troughing with special spigot and faucet joints, filled 
in with pure pitch and covered with tiles. | 

To supply the Millwall area, which is completely isolated 
from the mainland by the West India Docks, special sub- 
merged cables have been laid. 


PoPDAR: Front or Switcs PILLAR. 


At the feeding points, the positions of which are indicated 
on the map on p. 1096, switch pillars above ground are 
used, supplied by the British Insulated Wire, Co., Ltd.; one 
of these is illustrated herewith. We also give a view of one 
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of the disconnecting boxes, photographed in place ; this is 
of a special form designed to suit the mnltiple-core cables, 
provided with exceptionally strong studs, conveniently 


particulars of it may, therefore, prove interesting. The 
1 on the opposite page serve to illustrate the methods 
adopted. 


arranged, and run in solid. 
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Main SwrrcHBoABRD IN REDUcER HOUSE. 


House services are of the concentric type, ending on con- 

sumers’ premises in a cast-iron fuse box with singl2-pole 
fuse, the mid-wire pole being without a fuse. Where 
unusually large loads are to be provided for, a piece of 
standard network cable is used, terminating in a special 
underground box just outside the consumer’s premises ; from 
this box single-core cables are led into the building. 
For the public lighting, 115 74-ampere, and 75 10- 
ampere Brockie-Pell arc lamps are used, and 180 73-ampere 
Westinghouse-Bremer arc lamps are in course of erection. 
The last are of the magazine type, fresh carbons being 
automatically introduced up to the number of five. 

The arc lamps are run in series of 10 off the 460-volt 
outers, with & connection to the mid-wire at the centre of 
each series. The Brockie-Pell lamps are spaced 60 to 
70 yds. apart, and 20 ft. high, while the 
Bremer lamps, which distribute the light 
to great advantage, are 80 to 95 yds. apart 
and 234 ft. high. To connect the arc 
lamps in circuit, the lead sheathing of the 
distributor is cut at each lamp standard, 
and the arc lighting cable is cut and joined 
to the service leads running into the lamp 
column. 

Besides the arc lamps, there are 490 
glow lamp lanterns for public lighting, 
which have been converted from gas 
lamps; the fitting used is illustrated 
on p. 1096. Each lantern contains two 
16-C.P. 115-volt lamps in series, with a 
fuse, and the lamps are switched on in 
groups of 6 to 10. 

The charges for private lighting are 5d. 
per unit for the first 914 hours’ use of the 
maximum demand per quarter, and 3d. 
afterwards; for power the charges are 
3d. and 14d. on the same basis, all subject 
to a discount of 5 per cent. for cash. 
Power consumers of more than 250,000 
units per annum are charged 13d. per 
unit net. Ferranti meters are us d, with 
Reason and Scha*tner demand indicators. 
During the year ended March 31st last, the 
consumption was, for lighting, 1,346,191 
units : for power, 441,856 units : making a total of 1,787,547 
units for the year; the net revenue was £22,649 104. 5d. 

The arrangement of the high-pres-ure transmission 
system for the supply of the dccks is unusual, aud further 
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The reducer house is situated in Glengall Road, in the 
Isle of Dogs, adjoining the Millwall Docks. 
It is a brick building, with one end 
temporarily closed with galvanised iron to 
allow of extensions, and is provided with a 
10-ton Morris & Bastert traveller. A 
switchboard platform, 11 ft. wide, runs 
along one side of the room. 

The transforming plant, of which we give 
а view, consists of three seta, each com- 
prising two motor-generators coupled to- 
gether, and having a total capacity of 
900 Kw. There are also two balancers, and 
space is left for a fourth transformer. All 
the machines, as well as the switchgear 
connected therewith in the reducer house 
and the generating station, were supplied by 

. the Electric Construction Co., Ltd., of 
Wolverhampton. 

The transforming sets have double-wound 
armatures, with an auxiliary field magnet 
acting on the low-pressure winding only, so 
as to provide for the regulation of the 
voltage. Each reducer may, therefore, be 
looked upon as consisting of four machines, 
which are coupled up as shown in the 
diagrams of connections. It will be seen 
that the whole of the high-pressure 
current passes through the two motor 
windings, after which it reaches the 

low-pressure bus-bars and passes out, in common with the 
current generated in the two generator windings, to the net- 
work. Thus only two-thirds of the power transmitted at 
high pressure is actually transformed. The resulting effi- 
ciency of transmission is shown by the curves given on 
the next page. 

The low-pressure machines feed direct to the outers of the 
three-wire network at 460 to 520 volta; the balancers pro- 
vide for the middle wire. They also are of the auxiliary field 
type, and each is capable of dealing with an out-of-balance 
current of 200 amperes. 

Separate switchboards for the high and low pressure systems 
are provided in the reducer house, as shown in one of the 
illustrations on this page. The former is on the extreme left, 
and is similar in construction to the corresponding board at the 


E. C. C. REDUCEBS. 


generating station, huving two panels for the incoming 
feeders, and three for the reducer, motore, The low-pressure 
board consists of five panels; three of these control the 
reducer generators, one carries the long-range automatic 
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switches for operating the balancers from the generating 
station, and the fifth controls the low-pressure feeders, At 
the front edge of the platform are the starting and regulating 
switches for the reducers. 
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DrAaBAM No. 1.—Connzorions or HIGH PRESSURE TRANSMISSION SYSTEM. 


A separate board, seen in the view of the reducers, carries 
the switchgear for operating one line of reducers from the 
generating station at times of light load, so as to dispense 
with an attendant at the latter. 

The method of operating the switchgear is very simple. 
Two of the reducers are started with rheostats from the low 
preasure side, but only onc of these is shown in the diagrams ; 
the fields of the motors (which are common also to the 
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DiAGRAM No. 2.— CONNECTIONS OF SWITCHGEAR FOR CONTR -=LLING 
REDUCER HOUSE From GENERATING STATION. 


pressure of the motors are adjusted in the act of paralleling 
with the high-pressure bus-bars, and afterwards the pressure 
and load of the generators are controlled. 

In the case of the third reducer, the starting rheostats are 
in circuit with the motors, next the high-pressure bus-bars, 
this set being always started up from the high pressure side, 
either by an attendant іп the reducer house, or by manipula» 


tion of the switchgear in the generating station. The latter 
operation is effected by means of the feeders, and six pilot 
wires, which ordinarily serve to indicate at the main 
station the high and low pressure bus-bar voltages and the 
ET out-of-balance current of the reducer house. 
Before the attendant leaves the latter, he 
cuts out all the starting resistance there, 
and leaves the switches so disposed that 
upon switching on the feeder at the main 
station and gradually cutting out the 
starting resistance at the latter, the reducer 
веб runs up to speed. | 

In ordinary running the two outer **long 
pilot wires are used for showing, at the 
main station, the voltage of the high 
pressure bus-bars in the reducer house, which 

is always kept at 1,450 volts. For parallel- 
ing purposes, these pilots are coupled to the 
low pressure bus-bars by means of the 
voltmeter plugs shown, before the attendant 
leaves the reducer house. 

The two two-way switches labelled “ L. R. 
switch solenoid,” in the reducer house 
(diagram No. 2), are mounted upon the main 
field magnets of the reducers, and are 
actuated by their stray field when the 
machines are run up from the generating 
station ; when this takes place, they connect 
the pilot leads with the terminals of the 
generators through the long range switch 
solenoid, at the same time showing at the 
main station the voltage of the generators, 
The primary pressuie is adjusted until the 
secondary pressure is equal to that of the 
bus-bars, and the voltmeter is then short- 

circuited by means of the “ firing switch shown in the 
diagram, causing the solenoid of the “long range” switch, 
in the reducer house, to close the main switches connecting 


the motors and generators with the respective bus-bars. 


Similarly, either or both of the balancers can be run up 
and coupled to the mains by means of the switches shown 
next to the * mid-wire ammeter” on diagram No.2. The 
pilot wires used for the purpose last mentioned are connected 
one on either side of & special shunt resistance, in circuit 
with the middle wire at the reducer house, and by coupling 
them to a moving-coil ammeter at the main station, they 
gerve to indicate at the latter the out-of-balance current at 
the former. 

The long-range switches referred to above are of two 
kinds. One type, used for starting the balancers, actuates 
a rheostat with half-a-dozen contacts, and is provided 
with a dashpot to give a slow motion over the period of 
acceleration. When the switch is operated a second time the 
balancer is stopped, and so on. The other kind simply 


QENBRATING STATION REDUCER HOURZ 
GENERAL ARRANGEMENT OF TRANSMISSION BYSTEM. 


actuates the four-pole switches which connect the motors 
and generators with the corresponding bus- bars. 

The system has worked quite satisfactorily since its instal- 
lation, and the machines, which are provided with con- 
tinuous lubricating devices, run practically without atten- 
tion. There is a large and increasing demarid for power in 
the adjoining docks, and this has been efficiently met by the 
arrangement described. 

Thanks no doubt to the large proportion of energy taken 
by power consumers, the cost of generation at Poplar is 
remarkably low—almost the lowest, in fact, among the 
metropolitan boroughs. During the past year—the second 
year of working—1,787,547 units were sold. The fuel cost 
per unit sold was 56d., and the total works costs were 
108 d.; the total costs, exclusive of capital charges, were 
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1°45d., and the average price received was 2°74d. per unit. 
Certainly the consumers are to be congratulated upon the 
very low price at which they are supplied with electrical 
energy; only one other borough charges less than 8d., 


namely, Stepney, where the price is practically the same, 


Efficiency per сэп: 


Klowatts 


Curve a, line efficiency. Curve в, reducer efficiency, Curve с, over-all 
efficiency of transmission. 


ErricreNCY OF TranemMission SYSTEM. 


and the latter obtains part of its steam supply from a refuse 
destructor. | 


MAP OF AREA SUPPLIED, 


The capital outlay to date is £194,537, divided as fol- 
lows :—-Land, £3,123; buildings, £25,786; machinery in 
generating station, £43,045 ; rotary transformers, £8,834 ; 
accumulators, £2,511; mains and services, £89,922; 
meters and indicators, £3,186; public arc lighting, 
£12,513; public incandescent lighting, £2,075; minor 
expenses account for the remainder. 


a 


Having regard to the nature of the area supplied, and 


' especially to the splendid field for motive power supply in 


the docks and warehouses of the Isle of Dogs, there is every 
prospect that the undertaking will continue to prosper, and 
that the remarkable success which it has attained in its first 


FITTING FOR 
CONVERTED Gas LANTERN. 


BECTION oF FBEDER CABLE. 


two years will be far outshone when its development has 
arrived at the scale warranted by the circumstances. 

In conclusion, we have pleasure in acknowledging the 
generous assistance which we have received from the borough 
electrical engineer, Mr. Alfred Blackman, and his assistants, 
Messrs. D. M. Macleod and T. Roles, in the preparation 
of this article. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 1084.) 


French Submarine Cables.—The Times Paris corre- 
spondent quotes from an article in the Deépéche Colon iale calling 
attention to a Parliamentary report on the important question of 
submarine cables. The desirability of linking France with her 
colonies by means of a direct telegraph has been fully recognised 
of late years. "Various proposals to that end have been laid bsfore 
Parliament. In 1901 the French Government moved a step in that 
direction by establishing a line from Oran to Tangier and from 
Turan to Amoy, and by purchasing from the West African Tele- 
graph Co. a series of cables which now unite Dakar to Konakry, 
Grand Bassam to Kotonu, and Kotonu to Libreville. These lines 
are at present worked by the Government. The next step was 
taken in October last, when the Minister of Commerce provisionally 
accepted estimates for the laying down of cables from Brest to Dakar, 
from Saigon to Pontianak, and between Tamatave and the islands 
of La Réunion and Mauritius. The contract price was 22,975,000 fr. 
As it was necessary for the project to receive the sanction of Par- 
liament, a Bill was introduced into the Chamber last March by M. 
Trouillot, Minister of Commerce, in conjunction with M. Bouvier, 
Minister of Finance, and M. Bérard, Under-Secretary of State for 
the Postal Department. The Bill authorised an annual charge on 
the Budget for 35 years of 1,278,000 fr. for the establishment and 
organisation of a submarine cable system.- The proposal was sent 
to a Parliamentary Committee, which, in the report above referred 
to, unanimously approves the principle of the undertaking and 
recognises its urgency. 


Indian Cable Rates.—Cable rates between India and 
Europe having been reduced in March, 1902, substantial reductions 
bave now been made in the rates between India and Australia and 
the Pacific Islands. 


The Pacific Cable.—Mr. Chamberlain replied to a 
House of Commons question put by Sir J. Colomb the other day as 
follows :—The cost of special surveys is not included in the capital 
outlay in connection with the Pacific cable. The soundings made 
by the surveying ships of the Royal Navy on tbe route of the cable, 
though of great value, were incidental to and made in tbe course of 
their ordinary operations. The special detailed survey reqaired for 
the determination of the exact route to be followed by the cable 
was carried out not by the Royal Navy, but by the contractors for 
the construction and laying of the cable. The sea route of the 
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Pacific cable is that recommended by Lord Selborne's Committe e 
That Committee left open the choice between Fanning and Palmyra 
Islands for the mid-Pacific landing place, but Fanning Island was 
found on further investigation to be the preferable station. The 
question of a connection with the United States cable at Honolulu 
has been raised, but no action haa yet been taken in that direction. 
The interruptions which bave taken place in throngh telegraphic 
communication, viá Canada, between the United Kingdom and 
Australia have been confined to the Vavcouver Island land lines, 
the western section of which was specially laid by the C.P.R. for 
the purposes of the Pacific cable. : 

The Ottawa correspondent of the Times says that the recent cor- 
respondence from Sir John Cockburn and Sir Horace Tozer 
on the Pacific cable question has attracted widespread atten- 
tion in Canada. Sir Sandford Fleming says that the difficulty 
with the Eastern Extension Co. was originally caused by New South 
Wales, and the Commonwealth inherited it. There is one solution, 
he thinks, which New Sonth Wales can urge, the Commonwealth 
can offer, and Canada and the other partners in the cable can accept. 
It is to extend the principles of State ownership to a single cable 
across the Indian and Atlantic Oceans, so as to constitute an 
. Empire-girdling State-owned telegraph service. This, Sir Sandford 
Fleming considers, would remove the friction which, without it, 
must continually exist.” 


Queenstown.—In the past week H.M.S. Monarch, sub- 
marine cable ship, was employed in laying a cable from Haulbowline 
Dockyard, Queenstown, to the signal station at Roche's Point, 
where a Marconi apparatus is in operation. 


Telegraphic Interruptions and Repairs :— 
Титива 


Camus. UPTED, REPAIRED, 


. Latakia- oe ee ee ее ее ee June 20, 1899 ee ee 
Trinidad- emerara No. 1 ee ee ee ee Aug. N, 1901 ee ee 
Trinidad-Demerara No. 2 és ee .. June 9, 1908  .. ee 
Dominica-Martinique ee ee ee eo May 8, 1902 
Bt. Lucia-Martinique .. dk ee ee „ May 8, 10 ee 


Guadeloupe-Martinique ee ee „ Мау 9, 1909 .. - 
Martinique-Puerto P ta oe ee ee ee 

Cayenne-Pinheiro e oo 5 >o ө» Aug. 18, 1908 .. ee 
Bt. Lucia-St. Vincent oe ee ee 


Reissa-Issa - T "a vé oo, ». Oct. 22, 1902 
Reissa- Yemani ео ee oe ee ee Oct. 22, 1902 ee 
Paramaribo-Cayenne .. Ge: © cae T Feb. 27, 1908 
New York-Haiti въ - Avril 18, 1908  ,. 
- Assab-Massowah oe a June 1,1 
LANDLINES. 
Dagua-Buenaventura.. : .. June 22, 1908 .. 


All communication with Tonkin interrupted 
by reason of typhoon А bn .. June 9, 1908 


Wireless Telegraphy.— The Daily (Graphic of 18th 
inst. published a letter addressed to them by Mr. Cuthbert Hall, 


ee June 29 


managing director of the Marconi Co., who takes exception to their 


statement as to the failure of wireless telegraphy apparatus in 
Somaliland. Mr. Hall states: “It is as absurd to take wireless 
apparatus off a ship and expect it to work well overland as it would 


be to expect submarine telegraph instruments taken from a land 


station to work satisfactorily on a ship.” We are to understand by 
this that the mirror speaking and Morse instruments used on cable 
ships cannot be used to work cables from stations! Mr. Cuthbert 
Hall knows better than this. 4 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdare.—July 11th. The U.D.C. wants tenders for 
tbe installation of fire call bells. Particulars at the Surveyor's 
Office, Town Hall. 


Aberdeen,— Electrical equipment of the Torrey tram- 
way route. See “ Official Notices " June 19th. 


Batley.—July 3rd. Tramway panels and Highfield 
booster for the electricity works. See Official Notices" June 19th. 


Coventry.—July 2nd. Pipework, economiser, coal- 
conveying plant, stokers and sundries, for the electricity works 
extensions. See Official Notices June 19th. 


Darlaston.—June 29th. Electric wiring and fittings 
for the Town Hall Buildings. See '' Official Notices " June 19th. 


Dewsbury.—July 1st. One Lancashire boiler for the 
electricity works. See Official Notices June 19th. 


France.— July 2nd. Tenders are being invited until 
July 2nd by the French Post and Telegraph authorities for the 
supply of a quantity of insulated electric cables. Tenders are to be 
sent to Le Sous-Secretariat d’Etat des Postes et des Telegraphes, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 


~ 
France.—July 7th. The French Ministry of the 
Colonies is inviting tenders until July 7th for the supply of 100 
tons of annealed and galvanised iron telegraph wire for Iado-China. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Ministere des Colonies, 4 bis, Rue Jean Nicot, Paris. | 


Govan.—June 29th. Steam piping, electric pump, &c. 
See Official Notices” June 12th. 


Hammersmith.—July 150. -= Forty alternating current 
arcilamps, &c. ; See Official. Notices "to-day. | 


. Hornsey.—Electric wiring and fitting at the Council's 
offices. See '' Official Notices” June 19th. | | 
Hungary.—August 31st. Tenders are being invited 
until August 3let next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 H. p. 
Ipswich.—Jaly 14th. Electricity meters. See “Official 
Notices” to-day. | | 
Lauiceston (Tasmania), — September 28th. 
more electric meters. See Official Notices June 12th. - 
Leek.—July 9th. Switchboard, balancing transformer 
B мок азыт, battery, crane. See Official Notices” June 
19th. . 
Middlesbrough.—July 4th. Underground mains, road 
work, &c. See Official Notices June 19th. | 
New South Wales, — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 xw. for their tramway 
power station. 
Norwich.—July 8th. Cables, meters, accessories, pump. 
and motor. See “ Official Notices” to-day. 


Pietermaritzburg.—July 6th. Cables, feeder and 
janction boxes, cable terminals and telephones for electric tram- 
ways. See Official Notices June 19th. | 


Poplar.—July 8th. Arc lamp carbons. See Official 
Notices” to-day. | 


Portugal.—October 21st. 


500 or 


Tenders are being invited 


.until October 21st by the Portuguese Ministry of the Colonies in 


Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. | 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- . 
core), Rangoon municipality, at Ба. 75 per set. 


St. Pancras, — July 2nd. Wiring the St. Pancras 
Infirmary for the Guardians. * See Official Notices” June 19tb. 


St. Pancras.— July 8th. Wiring the Godlington Build- 
ings, Gt. College Street, for the Borough Council; also supply of 
ae to Electricity Department. Вее two Offizial Notices“ 
to-day. 


St. Pancras,—July 14th. 350,000 carbons (12 months’ 
supply). Bee Official Notices” June 19th. 


St. Pancras.—July 14th. Electric jenny and crab. 
Bee Official Notices to-day. І 


Saltburn.— Storage battery for the Cleveland Trust, Ltd. 
See “ Official Notices” June 19th. 


Spain.—July 10th. ‘Tenders are being invited until 
July 10th by the Spanish Post and Telegraph authorities for the 
supply and laying of a submarine telegraph cable between the 
Spanish possession of Fernando Po and the German Colony of 
Kamerun. Tenders are to be sent to La Direccion, General de 
Correos y Telegrafos, Carretas, 10, Madrid, whence particulars may 
b» obtained. | 


" Stepney.—July 21st. Pipe work, water. scftening plant, 
ш storage tanks, for the electricity works. See Official Notices 
to-day. 
 Swindon.—July 1st. Wiring the Technical School. 
See “ Official Notices " June 19th. | 


West Ham. — July 14th, — High-tension feeders: and 
other cables, See Official Notices June 19th. 
Weymouth and Melcombe Regis.—July 19th. Boilers, 


engines and dynamos, and various other plant for electric lighting. 
See “ Official Notices " to-day. 


CLOSED. 


Battersea.— The B.C. has placed an order with the 
Gilbert Arc Lamp Co., Ltd. for providing double carbons to 112 
electric arc lamps, at £235. 

. The tender of Callender's Cable & Construction Co., Ltd., to 
supply at schedule rates, articles and materials required in connec- 
tiou with the extension of electric mains, has been accepted at 

£1,148. 


"€roydon.—The Corporation has accepted the tender of 
the British Insula ed and Helsby Cables, Ltd., for cables 
in connection with the direct current supply, the amount of 
the contract being £1,039. The Corporation has also accepted the 
tender of Mes:rs. E. Goossens, Pope & Co., for the supply of 3,741 
incandescent lamps of various candle-powers. 


Duudee.—The Corporation, on Mr. Richardson's recom- 
mendation, has decided to erect an oil filtering apparatus of the 
Harris Patent Feed Water Со.'в make, capable of dealing with 4,000 
gallons per hour, in the electricity works. At а meetiag of the 
Tramways Committee on Monday it was decided to accept the 
tender, of Messrs. Crompton & Co., Chelmsford, for a large balancer 
booster. 
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Fife and Kinross Asylum, Cupar.— Messrs. Lowdon 
Bros. & Co. have ordered three engines for direct coupling to Mavor 
and Coulson continuous current dynamos for this installation. 


Glasgow.—The offers of Messrs. Crompton & Co., Ltd.“ 
and Messrs. De Grelle, Houdret & Co., for the supply of carbons 
for the year ending May 31st, 1904, have been accepted. 


Heysham.—The Electrical Power Storage Co., Ltd., has 
received the sub-contract for the storage battery for the Heysham 
Harbour Works from the British Westinghouse Electric and Manu- 
facturing Co., Ltd. 


Huddersfield.—The Electricity Committee has accepted 


the tender of Messrs. Schofield & Taylor, Turnbridge, Huddersfield, - 


for a jet condensing plant (£600). 


Manchester.—The order for the starting switches for use 
with motors supplied by the Corporation on the hire system, has 
been placed with Veritys, Ltd., who also hold the contract (second 
year in succession) for the Salford Corporation motor starters. 


Morecambe.—The T.C. has accepted the tender of 
-Mesers. Ledward & Co, for the supply of a condenser for the 
electricity works. | 


Stepney.—The New Century Arc Lamp Co. have accepted 
the tender of Messrs. Rowland Carr & Co., for 60 arc lamp pillars, 
required for the contract they have for Stepney arc lighting. 


Wednesbury.—The following tenders have so far been 
accepted in connection with the Corporation's electricity supply 
scheme to the specifications of Mr. F. J. Warden-Stevens :—Phonix 


Dynamo Manufacturing Co., of Bradford, for motor-generators ; - 


British Westinghouse Co., for battery boosters; British Accumu- 
lator Co., of Westminster, for accumulators; W. Sanders, of 
Wednesbury, for switchboards ; W. T. Glover & Co., Ltd., for cables. 


West Ham.—The Council has accepted the tenders of 
the Vulcan Electrio Co. for the electric lighting and fitting of the 
Holborn Road and Napier Road Schools, at £695 and £578 re- 
spectively. 


Wigan.—The T.C. has accepted the tender of the Com- 
mercial Electric Co. for the supply of 1,200 16-о.р. electric lamps, 
and that of the B.I. and Helaby Cables, Ltd., for cable. 


Wolverhampton.—The installation of electric light, 
telephones, and lightning conductors for the new Women's Hospital, 
has been placed with the District Electric Co., Wolverhampton. 


Worksop.— The Electrical Co. has ordered one 220-H.P. 


engine for direct coupliog to contiouous current dynamo from 
Belliss & Morcom, Ltd. 


FORTHCOMING EVENTS. 


Friday, June 26th.—At 5 p.m. Physical Society. “ Science " 
meeting, to be held in the Physiological Laboratory, 
University of London, South Kensington. Elec- 
trical Effects of Light upon Green Leaves," by Dr. 
A. D. Waller; Blaze Currents (1) of a Vegetable 
Tissue; (2) Of an Animal Tissue,” by Dr. Waller; 
“ On the Movement of Un-ionised Bodies in Solution 
in an Electric Field," by Dr. Hardy. 

[At 4.30 p.m. a special general meeting of Fellows is 

to be held for adopting certain Articles of Association.] 

At 7.30 p.m. Junior Institution of Engineers. Meeting 

at the Finsbury Technical College. Mr. R. P. How- 

grave Grabam will deliver a lecture illustrated by 

experiments on High Frequency Electric Dis- 
charges.” 

Monday, June 29th.—At 6.30 p.m. Junior Institution of Engi- 
neers. Visit to Messrs. John Bennett Lawes & Co.'s 
Atlas Works, West Ferry Road, Milwall. 

Tuesday, June 30th.—At 8 p.m. The Faraday Society. Meeting 
in the rooms of the Chemical Society, Burlington 
House, Piccadilly, W. The Council will submit the 
Rales which they have drawn up for adoption :—The 
following papers will be read :—“ The Present Position 
of the Theory of Electrolysis,” by W. C. Dampier 
Whetham, F.R.S.; “Chlorine Smelting, with Elec- 
trolysis," by James Swinburne, M I. C. B.; Total and 
Free Energy of the Lead Accumulator," by R. A. 
Lebfeldt, D.Sc.; “Electrolytic Apparatus," by F. 
Mollwo Perkin, Ph.D. 

Thursday, July 2nd.—At 8.30 p.m. Röntgen Society, 20, Hanover 
Square. Annual meeting. [The names to be bal- 
lotted for include Lord Blythswood for the presi- 
dency, and Dr. C. W. Mansell-Moullin and Prof. 8, P. 
Thompson as Vice-Presidents. ] 

Monday, July 6th.—At 11.45 am. At Earl's Court. Opening of 

E the Fire Prevention,Congressihy the Lord Mayor. 


THE ST. MARYLEBONE IMPASSE. 


We have to record another development in the proceed- 
ings incident upon the compulsory purchase of the Metro- 
politan Electric Supply Co.'s undertaking within the borongh 
of St. Marylebone. As our readers are probably aware, the 
Borough Council of this district in 1901 promoted a Bill in 
Parliament in order to obtain powers to take over the pro- 
perty of the company. This Bill was passed as the Elec- 
tric Lighting Order Confirmation (No. 1) Act, 1901, and 
by Sec. 2 it was provided that the company should sell, and 
that the Council might «nd should purchase the St, Maryle- 
bone undertaking and business of the company es therein- 
after defined, with the exception of certain offices and the 
extra high pressure trunk mains of the company for such 
purchase money and consideration being а sum in gross, 
and on such terms and conditions as might be agreed upon 
between the company and the Council, or, failing agree- 
ment, as might be determined by arbitration in manner 
provided by the Lands Clauses Acts with reference to the 
purchase and taking of lands otherwise than by agreement. 
The parties having failed to agree to the amount, the matter 
was referred to arbitration, and after a protracted hearing 
an award was made to the effect that the price should be 
£1,212,000. Seeing that the price claimed was £2,750,000, 
this does not appear to be an excessive figure. But, as might 


‘have been expected, the representatives of the ratepayers 


found that they had been committed to a policy from which 
they would be glad to retreat, and. they therefore took steps 
to ascertain whether it would not be possible to set aside the 
award. Counsel having advised against this, there was 
nothing for it but to apply to the Local Government Board 
for leave to borrow the necessary sum. 

The Finance Committee of the London County Council 
has reported that the St. Marylebone Borough Council 
applied for sanction to the borrowing by it of £1,274,000 
for the purchase of that portion of the undertaking of the 
Metropolitan Electric Supply Co., Ltd., which was within 
the borough, aud which the borough was authorised to 
purchase bythe Electric Lighting Order Confirmation Act of 
1901, and for costs in connection with the purchase. The 
Committee had had before it a deputation of the Borough 
Council in support of its application for sanction to the 
loan, and also a deputation from ratepayers in the borough 
in opposition to the application. The solicitor had advised 
it that it was not possible for the Council to sanction 
the proposed loan without further statutory authority being 
given to the Borough Council authorising it to borrow, and 
Mr. Haldane, K.C., confirmed that view. In the circum- 
stances it recommends that the application for the loan 
be not granted. The result of this is that, before the 
Metropolitan Electric Supply Co. can get their money, or 
any part of it, a new Bill must be presented to Parlia- 
ment; and unless Parliament sanctions the loan, it 
is difficult to understand what the position will 
be. Under the Act of 1901, the Borough Council 
is bound to ‘acquire and pay for the undertaking 
in question, and the company are bound to execute the 
necessary conveyance. If the purchase price i8 not forth- 
coming, the company must presumably be entitled to bring 
an action for damages for breach of contract, unless, of 
course, the whole of the proceedings to date have been 
conducted upon the understanding that the liability of the 
Council was subject to the consent of the Local Government 
Board. 

We shall await with interest the future developments of 


‘this “ leading case against municipal trading. 


eee 


Electricity on Canals,—It is reported that Sir William 
Tomlinson, Mr. J. Briggs and other members of Parliament, have 
made representations to the Board of Trade in favour of the 
principal provisions of the Railways (Electrical Powers) Bill being 
extended to canals. The measure proposes to enable railway com- 

anies to issue new capital and acquire land with a view to the ase 
of electrical traction, and it ів understood that this would apply 
also to canals owned by railway companies, 
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ADDENDA TO ELECTRICITY SUPPLY WORKS 
LISTS. 


PROVINCIAL. 


LoNDONDEBRY.—Capacity of plant, 180 ку. Capital exp., £18,942. 
Units sold, 261,535 ; works costs, 2:27d. ; total costa, 3:174. 
(public arc lighting only). Рг. Itg., scheme sanctioned and 
contracts placed, £35,000. 


РЕнАВТН.— Add 1 B. & W., 1 Allen-Brush. Total capacity, 210 Kw. ; 
max. load, 70 kw. Pr. ltg, 3,230; lamps added, 839. 
Units sold, 31,962 Price obtd., 4'54d. ; works costs, 2:95d. ; 
total coste, 5°65d. (? incl. cap. charges). 


WrsTON-SUPER-MaRE.—5 B. & W., cond, clg. tr. 2 Universal, 
2 Browett-Lindley eng.; 3 Brush, 1 Siemens & Halske, 
800 Kw.; max. load, 261 Kw. ltg. & tr. Battery Pollak, 
576 a. h. Capital exp., £54,615. Pr. Itg., 9.666; lamps 
added, 3,644. Price chgd. pr. 444. & 14d. Units sold, 
200,396 (inc. 102,453 traction) Price obtd., 471 ltg., 
4°03 pr., 2d. tr.; works costa, 1°77d.; total costa, 2:48d. 


Гонрох. А 

PLUMSTEAaD.—Woolwich Borough Council. Opened 1903. 
neer, J. B. Mitchell. Supply pressure, 460 & 230 v., p.c. 
4 B. & W., econ., cond., elg. tr. 6 Willans- Westinghouse, 
650 кї. Battery, Brit. P. T. & L. Co, 392 a.h. Maias, 
Callender v. bit. solid. Capital exp. £60,000. Pr. Itg., 
3.017; lamps added, 2,036. Pb. ltg, 77 atc + 2inc. each. 
Motors, 5 = 235 нр. Price chgd., ltg. 4d., or 7d. & 21d. ; 
Pr. 2d. to 14d. 3 Meldrum destructors. 


WooLwicH.—W. Boro’ Cel. Opened 1893. Engineer, J. B. 
Mitchell. Supply pressure, 420 and 210 v., р.с. Four 
Economic, 4 Paxman loco.; 4 Parsons turbo-dynamos, 
1 Allen, 1 Burmsted-Easton Anderson, 910 xw.; max. 
load 569 xw. Triple conc. armd. fdrs., 3-core dist. 
Callender v. bit. in c.i pipes and solid. Cap. exp., 
£98,000. Pr. ltg. 23,899; lamps added 6,326. Motors 
22 = 213 н.р. Price chgd., ltg. 4d., or 7d. and 23d.; 
pr. 2d. to 11d. Purchased fr. Co. Jan. 1st, 1901, taken over 


Feb, 1903. | 
Norta METROPOLITAN ЁгЕствїс PowER SUPPLY Co, —Delete 
Barnet. Sec., В. Doyle. бо 


МОТЕВ. 


The LE.E. (Calcutta Section).—We have received 
from the hon. sec. of the Calcutta Local Section of the Institution 
of Electrical Engineers a сору of the Journal (No. 1, vol. lii.) con- 
taining report of the proceedings of the annual general meeting, 
held on November 28th, 1902, and adjourned to the following 
month, together with the 5 of the first ordinary meeting 
ofthe third session, held on March 27th, 1903. The secretary's 
report presented to the adjourned meeting is terse and informing. 
The future ” seems to have offered some grounds for despondency, 
but the concluding paragraph reports that “since the above was 
written two papers bave been received, one by Prof. Bruhl, now 
being published, and one by Messrs. Styan and Shields.” The paper 
by Prof. Bruhl is contained in the Journal, and makes amends for 
any previous shortcomings of the section. It is “ Оп the Preserva- 
tion of Instruments and Machinery in Bengal,” but covers wider 
ground than is indicated in the title. The construction and packing 
of machinery so as to be adapted for use in India are dwelt upon, 
and the apparently fórbidding subjects are Bo handled as to be not 
ouly interesting, but also amusing. We have tried to abstract this 
paper, but have hesitated to sacrifice any portion, and will publish 
it in full in an early issue. 


Electrical Cosl-Cutting Machines, — Before the 
Mining Institute of Scotland recently in connection with a paper 
previously read by Mr. F. W. Hurd on “ Electrical Coal-Cutting 
Machines" Mr. P. G. E. Kennedy, of Wypen Colliery, near 
Coventry, gave some results of comparisons and tests with regard 
to the bar and disc coal-cutting machines. In the uses which had 
come under bis notice the power absorbed by a bar machine for 
diiving purposes was generally about one-half that necessary for 
tLe disc machine. Sometimes, on rare occasions, the power would 
Le two-thirds as much, but never more. As between the disc and 
bar coal-cutter, the latter had one decided advantage in respect of 
the increased life of its gearing. Mr. Kennedy said that during the 
last nine years he had been in personal contact with nearly all the 
most successful coal-cutters in England, and his opinion was that 
the average life of the main gearing in a disc machine was not 
more thau from six to eight montbs, even under the most favourable 
conditions. This did not compare at all favourably with the bar 
machine. He knew one of the tatter type which had been working 
rs and day for the past 22 months without a breakage of any 

ind, 


Radium.—M. Pierre Curie delivered a lecture on 
" Radium before the Royal Institution last Friday in the presence 
of a distinguished audience. The lecturer spoke in French and met 
with an excellent reception. 


Engi- 


Crompton & Со., Ltd.— Last Saturday, on the invita- 
tion of the chairman and directors of this company, a considerable 
number of visitors foregathered at Chelmsford, for the purpose of 
inspecting the worka, followed by the annual athletic race meeting 
of the Arc Works Club. Reserved saloon carriages were attached 
to the 10 55 train from Liverpool Street for the convenience of the 
London guests. Immediately after their arrival they were taken 
over the Arc Works, and the various apparatus were seen in the process 
of manufacture. When the company had gone through the various 
well-lit shops, luncheon was served in the new club building, after 
which the chairman of the company, Mr. John Trotter, proposed the 
toasts of “ The King," and “ The Mayor," and Mr. Alderman Taylor 
proposed '' Success to Crompton & Co., Ltd." Replying, the chairman 
mentioned the cordial relations existing between the company and 
its men, and referred to the new club building which had been 
erected, and to the continued growth of the company's business. 
He added that we were often told by our friends across the Atlantic 
that the Britisher was old-fashioned and effete, and must adopt 
new methods. He did not believe half of that. He did not 
believe that England was behind other nations in cultivating 
new methods. Other nations, at times, went ahead faster. They 
wanted to make money too fast, with the result that they had set- 
backs, and when the slump came they found themselves at the 
bottom of it, whereas English manufacturing industries in such 
cases were not eo much affected. Major Rasch, M.P., proposed 
* The Ladies," and Colonel Crompton responded, and referred to 
the success which had attended the introduction of girl labour into 
the works. There were a number now employed in the lighter 
work of the instrument shop. | 

An excellent programme of sports—walking, running, cycling, 
tug-of-war, &c.—was successfully carried through. The prizes were 
distributed by Mra. Crompton to the following winners: 


300 yards flat, under 17.—1, A. G. Wilks; 2, E. Love; 3, T. 
Skingley. 

Half-mile flat.—1, R. C. Stannard ; 2, H. Mason ; 3, E. Sparkes. 

Mile bicycle.—1, H. P. Girling; 2, A. F. Bearsby; 3, R. P. 
Hulton; 4, B. R. Brown. 

Mile walk.—1, H. Martin; 2, G. A. Taylor; 3, A. C. Benson. 

Quarter-mile flat championship.—1, A. J. Leathers (holder); 2, 
W. Howes ; 3, J. E. Porter. 

100 yards flat, over 40.—1, W. Saltmarsh; 2, R. C. Wilks; 3, E. 
Warder. 

120 yards hurdle handicap.—1, A. G. Wilks; 2, H. F. Wilson; 3, 
Е. A. Rust. 

100 yards flat, under 17.—1, F. Lucking; 2, S. A. Rose; 3, A. G. 
Wilks. 

Two miles bicycle championship.—1, H. P. Girling (holder) ; 2, 
J. A. Wilks; 3, E. E. Dyer. 

100 yards flat.—1, J. L. Owen; 2, A. J. Leathers; 3, E. d. 
Newman. 

Half-mile bicycle handicap.— 1, R. P. Hulton; 2, A. F. Bearsby ; 
9, D. A. Dunham. 

Mile flat championship.—1, E. H. Barnes (holder); 2, R. C. 
Btannard ; 3, H. Mason. 

100 yards flat championship.— 1, J. L. Owen; 2, A. J. Leathers 


Е (holder); 3, W. Howes. 


220 yards flat. —1, C. R. Lambert; 2, A. J. Leathers; 3, B. E. 
Smee; 4, W. Howes. 

Mile flat.—1, Н. Mason; 2, К. C. Stannard; 3, J. Wilkinson ; 4, 
A. B. Dickson. 

Comical race.—1, W. Berry.; 2, 8. Britton; 3, W. Warder. Best 
costume : B. Britton. 

Tag-of-war.—A. Suckling, C. 8. Capel, H. Rolph, F. Bryan, 
Bradley, W. G. Bickmore, W. Lee, and A. J. Young. 

Two miles bicycle handicap.—1, H. P. Girling; 2, B. R. Brown; 
3, A. Е. Bearsby. | 


The Royal Society's Catalogue of Scientific Papers. 
—The Royal Society has just received from an anonymous source а 
donation of £1,000 towards the fund of £12,000 which is being 
raised to enable the society, without further expenditure of its own 
resources, to complete the catalogue of the scientific papers of the 
last century (upon which it has been engaged for so many years 
and has expended so much money), so as to link it with the Inter- 
national Catalogue of the Scientific Literature of the present 
century. It will be remembered that the fund was started by a 
munificent donation of £6,000 from Dr. Ludwig Mond, F. R. S., 
which was followed by one of £1,000 from Mr. Andrew Carnegie. 
A contribution of £367 10s. has since been received frum 
F. R. G. S., and others of various amounts from Fellows of the 
Royal Society. The total amount already received or promised is 
£8,636.— Times. 


The Mosely Industrial Commission to U.S. A.— We 
are informed that Mr. Alfred Mosely has just made arrangements 
with Mesers. Cassell for а reprint of the complete Reports of this 
Commission in cheap form. Copies may be had from Messrs. 
Cassell & Co., Ltd., Ludgate Hill, E.C., at 6d. each net, or post 
free 9d.; and application should be made to them before J aly 186, 
the edition being limited. This cheap edition is being produced 
by Mr. Mosely not only without profit but at a loss, and solely in 
order that the public may be enabled to possess themselves of the 
knowledge gained from the inquiries made in the United States. 
The Board of Trade has ordered 3,000 copies for free distrit ution. 


Personal.—Mr. H. Allcock, A.LE.E., of Glovers, 
Trafford Park, was presented with a handsome clock by tLe mem- 
bers of tae stall on the occasion of his marriage which tc: k place 
this төз”, 


^ 


` 
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The Engineering Trades and Preferential Tariffs. 
—The Times on Tuesday published the following in its Political 
Notes column :—“ Amongst business men in the great industrial 
centres in sympathy with Mr. Chamberlain's preferential tariff 
proposals, there is a strong feeling that, to bring the new movement 
to a successful issue, more is needed than the mere passing of resolu- 
tions. The appeal of the Cobden Club for funds to promote free 
trade propagandism in the constituencies, coupled with the known 
intention of the Liberal organisers to utilise the approaching recess 
for a campaign of a far-reaching character, must, it is recognised, be 
met by kindred tactics. Accordingly, a war chest, sapplementary to 
that controlled by the Conservative central office, is required, in 
order that there may be a vigorous crusade in favour of the Colonial 
Secretary’s scheme. To this end a conference of members of Parlie- 
ment and others interested in the iron, stee!, engineering and elec- 
trical manufacturing trades will be held in one of the committee 
rooms of the House of Commons on Thursday. Sir Bernard 
Samuelson has consented to preside, and amongst those expected to 
attend are Sir A. Hickman, M.P., Sir T. Wrightson, M. P., Mr. 
Arthur Keen (Guest, Keen & Nettlefolds), Bir Joseph Lawrence, 


M. P., Mr. E. Windsor Ricbards (Bolckow, Vaughan & Co.), Mr. J. . 


Lokach (British Westinghouse Electric and Manufacturing Co.), 
Mr. Parkes, M.P , Mr. Baldwin, M.P., Col. C. Allen (Henry Bessemer 
and Sons), and Mr. J. W. Spencer (John Spencer & Sons), New- 
castle.’ 

The Times, in the same column on the following day, says :—" We 
are requested to state that the first object of the conference of 
members and others interested in the iron, steel, engineering, and 
electrical manufacturing trades which is to be held in one of the 
Committee rooms of the House of Commons to-morrow is, according 
to the convening circular, ‘to consider’ Mr. Chamberlain's preferen- 
tial tariff proposals. Attendance at the meeting will, therefore, in 
no sense carry with it an obligation to support the new scheme; 
and, of course, no steps will be taken for starting a campaigning 
fond unless a general desire is manifested to assist in repelling the 
Liberal attack upon Unionist seats.” 


London County Council.—The Council at the meeting 


on Tuesday received a report from the Finance Committee 
referring to the application made by the Marylebone Borough 
Council for sanction to borrow £1,274,000 for the purchase of 
the Marylebone section of the undertaking of the Metropolitan 
Electric Supply Oo., as authorised by the Electric Lighting Order 
Confirmation (No. 1) Act, 1901. A deputation from the Borough 
Council had appeared before the Committee in support of the 
application, and a second deputation from ratepayers had 
come forward in opposition. The solicitor bad advised the Com- 
mittee that it was not possible for the Council to sanction the pro- 
posed loan without further statutory authority being given to the 
Borough Council empowering it to borrow, and Mr. Haldane, K.C., 
who had been consulted on the subject, confirmed this view. In 
these circumstances the Finance Committee recommended the 
Council not to sanction the loan. 


The Highways Committee were authorised to take steps to oppose ` 


before the Light Railway Commissioners the application of the 
Harrow Hoad and Paddington Tramways Co. for an order to 
authorise the construction of light railways specified in the Harrow 
Road and Willesden Light Railways (and Lande) Order, 80 far as 
the projected lines would be situated in London. i 

The Council recently decided to require the Kensington and 
Knightebridge Electric Lighting Co. to provide and maintain stations 
for the testing of energy supplied to consumers. As the Highways 
Committee were informed that the Brompton and Kensington 
Electricity Supply Co. were prepared to make similar arrangements 
for testing statione, the Council resolved to serve a notice on the 
company formally requiring it to do so. 

The Building Act Committee reported that sanction had been 
given to plans submitted by the Charing Cross and Strand Co. for 
the construction of a distributing station in Beech Street, and by 
the London Electrio Bupply Corporation for additions to the boiler 
house at Deptford. ` | | 


А L. C. C. Steel Contract.—The L. C. C. Bridges Com- 
mittee recommended that in a specification for certain steel work 
for the new Vauxhall Bridge, a clause should be inserted declaring 
that all materials should be of British manufacture only. It has 
over and over again been proved that the Coüncil's attitude in tax- 
ing the British manufacturer with labour clauses which it cannot 
impose upon the foreigner is both illogical and unfair. But 
unhappily the recommendation of the Committee was referred back 
at Tuesday's meeting of the Council by a majority of ö, the voting 
being 49 to 44. Some of the speakers fancied they smelt a “ Pro- 
tection " rat, but it was pointed out that it was desirable that the 
steel should be manufactured in England, sothat the engineer could 
give it proper supervision. 


Appointments Vacant.— Assistant electrical engineer 
for Torquay (£156) ; electrical engineer for Aldershot (£200, rising 
to £260); engineer for the North-Western Fever Hospital (50s. and 
all fcund); teacher of electric lighting and wiring, for one evening 
per week, for Finchley ; an instructor in electric wiring and house- 
fitting, for evening classes, also a student demonstrator in physics 
and chemistry, are required for the Battersea Polytechnic; electric 
lighting engineer for Port Elizabeth (£600, rising to £750); senior 
and junior engineer-in-charge for the Shanghai generating station 
(£280 and £245 respectively). See Official Notices to-day. 
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Conversazione of the Institution of Electrical 
Engineers.—This always enjoyable fanction took place on Tuesday 
evening last, and was well attended, the total number present being 
nearly 1,600. It would be impossible to find a more delightful 
place for the function than the Natural History Museum, which 
was brilliantly lighted with Bremer arc lamps for the occasion; 
the string band of the Royal Engineers, conducted by Lieut. J. 
Sommer, M.V.O, performed a lengthy programme in the central 
hall and the Loni Ladies’ Quintette fulfilled a similar office 
in the Bird Gallery in the west wing, which was thrown open 
on this occasion. 
mThe guests were received by the President, Mr. R. Kaye Gray, 
and Miss Gray, and the Council of the Institution ; amongst those 


| present were Lord Kelvin, Sir J. Wolfe Barry, Sir E. H. Carbutt, 


ir Henry Mance, Sir John D. Pender, Sir W. H. Preece, General 
Bir T. Fraser, Major-General C. E. Webber, Colonel R. E. Crompton, 
Profs. Grylls Adams, Ayrton, Kennedy and Thompson, and Messrs. 
Callender, Ferranti, Gripper, Hammond, Kingsbury, McMillan 
(secretary), Mordey, Patchell, Rider, Siemens, Swan, Swinburne, 
Swinton, and many other eminent and distinguished men of science 
and engineering. The fonction passed off without a hitch, and was 
heartily enjoyed by all who took part in it. 


Nernst Lamps.—From the Ele:trical Company, Ltd., a 
report comes to hand on some tests on alteruating-current Nernst 
lamps, carried out by Mr. J. E. Edgcombe, borough electrical engi- 
neer, Kingston-on-Thames:—Six A-type l-ampere lamps averaged 
400 hours in one case, and 585 hours in another, while three 4- 
ampere B-type lamps averaged 738 hours, the lamps being switched 
on and off for a period of one hour daily. From these tests it would 
appear that equally favourable results are obtainable with either 
alternating or continucus current lamps. 


Wireless Telegraphy.—A press message from Glace 
Bay (June 22nd) reports that Signor Marconi's manager has 
announced that the compauy is transmitting daily wireless mes- 
sages from Table Head to Poldhu, but the replies are being cabled 
pending the installation of machinery at Cornwall.” 

The Pall Mall Gazette of Wednesday says:—'' After further 
experimental triale, the Commonwealth telegraph authorities have 
pronounced against the adoption of the Marconi system of wireless 
telegraphy. Mr. R. T. Scott, the official head of the Australian 
Postal and Telegraph Department, personally supervised the trials 
on the coast of Queensland. In a statement made on his return to 
Melbourne, he declared that he was not favourably impressed with 
the system for purposes of practical telegraphy. The currents 
could not be controlled, and the messages might be stolen by any- 
body who cared to erect a Marconi apparatus." 


Change of Address.—Messrs. Ernest Scott & Moun- 
tain, Ltd., have removed their London branch office to "Norfolk 
House, Laurence Pountney Hill, E.C. 


Lecture.— At Birmingham on 16th inst, before the 
Technical School Metallurgical Society, Mr. J. H. Stansbie gave a 
lecture on “ Electrical Resistance.” 


THE CENTRAL STATION ENGINEER. 


THE staf connected with the Electricity Department of the 
St. Pancras Borough Council journeyed to 8t. Albans on Saturday, 
June 13tb, by brakes. The weather was notat all favourable, but 
the party, numbering about 90, made the best of the prevailing 
circumstances. Upon arrival at St. Albans they re to the 
Abbey Iostitute, where the ninth annual dinner was served. The 
Mayor or Sr. Pancras presided, with Mr. S. W. Baynes in the 
vice-chair. It was intended to hold sports in the afternoon, but 
owing to the bad weather, this item was abandoned. 


Hastings T.C., on Friday, adopted a recommendation from the 
Electricity Committee to the effect that six months’ notice be given 
Mr. LEONARD ANDREWS, the consulting electrical engineer, of the 
desire of the Council to determine his appointment on December 
25th next. 


Mr. R. A. CUNNINGHAM has resigned his appointment as engineer- 
in-charge at the Bath Electricity Works for the purpose of com- 
mencing business in company with Mr. J. MACFADYRN, tbe etation 
superintendent at the Paisley Corporation Electricity Works. The 
firm will carry on business in Paisley аё MacFadyen & Cunningham, 
and fur the present they will devote their attention principally to 
mechanical engineering. 


The staff of the Isle of Wight Electric Light and Power Co., 
numbering nearly 50, from Ventnor, Sandown, Shanklin, Newport 
and Cowes, took their summer outing on Saturday, 20th inst., 
arriving in coaches at Ryde for dinner at the York Hotel Таа 
short address tha engineer and manager, Mr. A. E. Mayes, stated 
that the success of the company was due in a large measure to the 
wiremen, who always did their best to meet consumers’ wishes, and 
that in Ventnor 40 per cent. of the householders had electric light 
which, he thought, was almost a record for the United Kingdom. 
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NEW COMPANIES REGISTERED. 


British Electric Signs Co., Ltd. (77,689).—This company was 
кшегей on June 18th, with a capital of £20,000 in £1 shares (12,000 preferred 
ord.), to adopt an agreement with Frank W. Smith and Mrs. Florence W. 
Smith, and to carry on the business of advertisers, advertising agents and 
contractors, manufacturers of and dealers in electric and other advertising 
signs and devices, electricians, engineers, suppliers of electricity for advertising, 
light, heat, motive power or otherwi:e, &c. The first subscribers (each with 
one pref. ord. share) аге :—F. С. Nash, 119, Hydetborpe Road, Balham, S. W., 
gent. ; F. J. Aldersley, 4, The Terrace, Leatberhead, gent.: A. A. Sloggett. 66, 
Manor Park Road, Harlesden, N. W., gent. ; А. V. Elliott, 54, Belle Vue Road, 
New Southgate, N., gent. ; J. E. Osborne, 68, Sulgrave Road, Shepherd's Bush, 
W., clerk; W. B. Wilmot, 32, Rotherhithe Street, Rotherhithe, S.E., clerk; 
and G. Gulliver, 14, Great Winchester Street, E.C., gent. No initial public 
issue. The number of directors is not to be Jess then two nor more than five: 
the subscribers are to appoint the first; remuneration, £100 each per annum. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of the electrical department of 
Leigh Municipal this borough for the year ending March, 1903, 
Electrical show satisfactory progress over the preceding 
Supply. year. The units sold have increased by 129 
| per cent. over 1901-2, and what is indirectly, 
perbaps, of more importance, the power units are four times greater 
than in last year, and the load factor reached 14:9 as compared with 
12:31 in 1901-2. The improved conditions of generating have 
contributed to a reduction of works costs by jd. per unit, not- 
withstanding the inclnsion of two extra items, i.c., £124 for water, 
aud £37 for use of boilers paid to the gas department. | 
The prices charged by the department are: for private lighting, 
7d. and 24d. per unit on the demand indicator system, or a flat rate 
of 5d. per unit less 10 per cent; power, 3d. to gd. per unit. 
Becognising the value of large power consumers in bringing down 
the costs, it is proposed to allow preferential discounts according 
to consumption, varying from 15 per cent. on 10,000 to 25 000 
units to 33 per cent. for over 125,000 units per annum. Mr. 
D. M. Kinghorn is the engineer and manager. 


GENERAL STATEMENT. 


For year ending March 81st— 1902. 1908. Ino. 
Total capital expended * £17,373 £22,271 £4,898 
Number of units sold  ... *. 161,048 344,880 193,832 
Equivalent number of 8-0.р. lamps 15,853 18,166 2,313 


Number of public lamps. ee 


1 — 
No. and н.р, of motors |... 52 motors 75 motors 23 motors 


| 2533 НР, 
Maximum load in kw. ... aas 140 264 194 
Ravens Gross revenue. £2,060 £3,617 £1,557 
лосова Gross expenditure £980 £1,890 £910 
[ L Gross profit .. £1,074 £1,721 £647 
Average price per unit sold 316d. 2:414 — 75d. 
REVENUE ACCOUNT. 
1901-9. 1902-8, 
Gross. Per unit. Gross. Per unit. Inc. 
By sale of energy £1,990 31646. 43,467 2414. — 75d. 
Motor & meter rents 70 "11d. 150 11d. — 00d. 
Gross revenue £2,060 327d. 43,617 2:524. — 75d. 
WORKING EXPENSES. 
1901-2, 1902-3. 
e Gross, Per unit. Gross. Per unit. Inc. 
Coal, &o. T! ee T ix £221 *B6d. 2548 88d. “09а. 
For use of boilers of gas department — — 87 03d. "03d. 
Oil, waste, water and engine-room 
stores .. ee - гъ "m 82 18d. 150 10d. — 03d. 
Wages v - vs T 266 42а. 487 80d. — 12d. 
Repairs and maintenance of build- 
ings, machinery and plant xd 66 “10d. 859 26d 15d. 
Works and distribution costs 4685 1014. 41,526 106d. 05d. 
Rente, rates and taxes EN vx 180 20d 117 Od. — 12d. 
Managément expenses, salaries 
of engineer, secretary and 
clerical! staff, stationery, printing, 
law insurance and general estab- 
lishment charges, ce. We 291 35d. 263 17d. —· 8d. 
£1,96 1:814. . 28d. 


Total costa ve £986 1:564. 


— 


Prorit BTATEMENT. 


? 1901-2, 1902-3, 
Interest aud sinking fuud ae «ss £829 £1,169 
Instalment on motors and special charges 164 288 
Balance carried forward ... ges “ee 81 264 

Gross profit eee oon vee £1,074 £1,721 


EE iea E, 


During the year the department has earned a gross proft of 
£1,721, and after meeting interest on loans £635, sinking fand £534 
and other charges, a balance of £264 remains, as compared with £81 
in the previous year. 


М 


CITY NOTES. 


The West African Telegraph Co., Ltd. 


Тне eighteenth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week at Electra House, 
Е.С., the Marquis of Tweeddale presiding. 

The CRAIBMAN, in proposing the adoption of the report, said that 
when they had the pleasure of meeting the shareholders early in 
July last year, they were able to announce that the negotiations 
with the French Government for the sale of a portion of their 
system and the settlement of all their outstanding differences had 


been successfully concluded. It was also foreshadowed that the 


financial position of the company would thereby be essentially im- 
proved, Now that they had bad au opportunity of studying the 
accounts, he believed the shareholders would consider that the fore- 
east then made had been amply fulfilled. It was а great satisfaction 
to the directors, and he was sure it was also a pleasure to the share- - 
holders to know that the company, which formed one of the groups 
of associated companies, was now in the position to pay a dividend. 
He trusted that condition would be a permanent one, and that the 
company would take its place amongst the other successful asso- 
ciated undertakings. Owing to the new conditions of working, in 
consequence of the arrangemente he had just referred to, it would 
be impracticable to mske the customary comparison of working 
expenses, but there were one or two matters in the accounts to which 
he would like to call their attention. They would no doubt 
remember that one of the conditions of the agreement between the 
French Government and the company was the cancellation of the 
outstanding subsidies which had been withheld by that Govern- 
ment. Although the amount due from them on subsidy account 


had from time to time been brought into the revenue account, they 


had taken the precaution to create out of reserve a special reserve 
fund equal to the amount unpaid, so that that debt and the special 
reserve fund per contra both disappeared from the accounts. In 
consideration of the sale to the French Government of tho cables 
serving the French stations— Conakry, Grand Bassam, Kotouon and 
Libreville—the Government paid them in cash £144,000 in accord- 
£uce with the agreement of February 10th, 1902. In addition to 
that cash payment, the French Government agreed to forego the 
payment of their claim of £20,000, mutually agreed to be due to 
them. Inasmuch, therefore, as that sum was taken into account in 
fixing the price to be paid for the cables, the actual purchase price 
for the cables transferred was £164,000, which had been applied in 
a reduction of the capital account. The debenture sinking fund 
which had been created, and which up to September 18th, 1901, . 
amounted to £160,700, had likewise‘been applied in a reduction of 
capital expenditure, and now the capital and capital expenditure 
accounts exactly balanced each other. As compared with last year, the 
gross revenue showed a decrease of £5,155, but it must be remembered 
that the French subsidy of £12,000 had disappeared from the 
accounts, and, therefore, the directors regarded the return as a very 
satisfactory one. The expenses attending the repair of cables 
amounted only to £8,684 as against £17,721 last year—a decrease of 


29,087. They had thus been able to carry a much needed contribu- 


tion of £20,000 to the general reserve fund, which now amounted 
to £73,821, of which £48,425 was invested. Since the date of the 
accounts they had been able to invest a further sum of £10,655, and 
they looked forward to being able to gradually fully invest the 
fand, now that they had squared their capital and capital expendi- 
ture accounts. In case any shareholders might think that the 
dividend of 2 per cent. which the directors proposed to pay was, 
under the circumstances, rather small, he would like to make one or 
two explanatory remarks. Doubtless they could have paid a higher 
dividend, but only at the expense of the general reserve fund. The 
directors were of opinion that that fund was at present inadequate, 
taking iuto account the age of the cables, now about 18 years, and 
they therefore considered that the fund should be built up whenever 
the opportunity offered. It must also be borne in mind that the 
Portuguese guarantee arrangements terminated in about seven 
years. There was also anothcr contingency to be provided for, 
which was that, under the agreement with the French Government, 
they had to maintain the cables for two years. He could not say, 
definitely, that a larger dividend would be paid next year, but, so- 
far as they could judge at present, there was every likelihood of 
their being able to do so. 

Sir HENRY C. Manos seconded the motion, and the report was 
adopted. | 


Electric and General Investment Co.—The directors 
recommend the following dividends, &c. for the year ended May 
31st, 1903 :— 

Ordinary Shares.—A dividend of 58. per share, of which 2s. per 
share was paid on account in December last, leaving 38. per share 
to be distributed, and a bonus of 2s. per share. The trustees of the 
ordinary shares reserve fund propose to distribute 6d. per share, 
making a total present distribution of 5s. 6d. per share or 274 per 
cus or a total distribution of 7s. 6d. per share, or 374 per cent. for 

e year. : 

Founders! Shares.—A dividend for the year ended Мау 31st, 1903, 
A ne per E se trustees for the founders’ shares еы 
und pro to distribate £5 per ing & total present di 

tribution of £55 per share, DUNS Р 
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Prospectuses, 


AN issue of £100,000 first mortgage 5 per cent. bonds has been 
offered to the public this week by La Capital Traction and Electric 
Co., Buenos Aires, Ltd., on behalf of the Cordoba Light and 
Power Co. 

The list was to close on Wednesday in an issue of 185,981 5 per 
cent. cumulative preference shares of £1 each in the Metropolitan 
Electric Tramways, Ltd., offered by the Electric and General 
Investment Co. The dividend is guaranteed by the ВЕТ. Co. 
until December 31st, 1904. The objects of the Metropolitan Co. 
and its schemes for North London are pretty well known to our 
readers, : | , 

The list opens to-morrow and closes on 30th inst. in an issue of 
20,000 6 cent. cumulative preference shares of £5 each, and 
3,600 ordinary (£5) at par, in Messrs. D. Brace Peebles & Co, Ltd. 


The nominal capital is £200,000, divided equally into preference 


and ordinary shares. 


Oriental Telephone and Electric Co. 


An extraordinary general meeting was held on 17th inst. at the 
Cannon Street Hotel, Sir A. Colvin in the chair, to consider resolu- 
tions—(1) for increasing the capital of the company by the issue of 
100,000 new preference shares of £1 each, and (2) for making 
certain alterations and additions to the articles of association. The 
money, it was explained, is needed ia connection with tele- 
phone work which has to be carried out under the new licenses, 
and for providing more working capital for their electrical branches, 
which, with jadicious outlay, should prove increasingly remunera- 
tive. 
The resolutions were agreed to. 


New General Traction Co. 


Tux report for the year ended March 23rd last, to be presented at 


the meeting on 204 prox., shows gross profits for the year £11,585, 
after charging the sum of £5,714 for general expenses, salaries, 
directors' fees, interest on loans and legal expenses. After deduct- 
ing £9,064, being 5 per cent. interest on the company's outstanding 
mortgage debentures up to March 23rd last, there remained a balance 
of £2,521. To that balance has to be added the sum of £11,662 
brought forward from last year, making & total amount of £14,183 
standing to credit of profit and loss account. The direc'ors recom- 
mend that this should be carried forward. The disappointing 
results of the past year are attributed to the prolonged delay in 
completing the tramways belonging to the Philadelphia, Morton 
and Swarthmore Street Railways Co., of which this company holds 
the securities ; and the bad weather during the spring and summer 
of 1902, which seriously affected the earnings of all the company’s 
English tramways. 


Waygood & Otis. 


Мв. Нкквү О. WALKER presided at the meeting of this company, 
held at Cannon Street Hotel on 17th inst. In spite of the disloca- 
tion of business consequent upon the reorganisation resulting from 
the purchase of the Otis Elevator Co., there was a substantial 
advance in the profit and loss balance (£68,858). There was a net 
balance of £15,711, of which £2,776 had been paid in interim divi- 
dend, and a further dividend at the rate of 13 per cent. per annum 
for the six months ended March, 1903, would make 9 per cent. on 
the ordinary shares, and leave £4,949 to ba carried forward. The 
chairman referred to the large amount of lift work in hand and in 
pros 


the result before them justified the anticipations of those who 
advocated the amalgamation. | 

The report was unanimously adopted and the dividend resola- 
tions passed; the retiring directors and auditors were re-elccted. 


United River Plate Telephone Co. 


Tur report for the year ended March 3186 last, to be presented at 
the meeting on 2nd prox., states that gross receipts in sterling for 
the year in the River Plate were £124,470, as against £114,841 for 
the year before, and the working expenses in London and the 
River Plate £68,661.  Deducting debenture interest and interim 
dividends on preference and ordinary shares, and adding interest 
on investments and transfer fees, there remains a profit of £28 898, 
to which must be added £6,414 brought forward from the previous 
year, leaving an available balance of £35,313. After transferring 
the sum of £20,000 to reserve fund, which will then amount to 
£95,000, the directors recommend that a final dividend of 4 per 
cent. be paid upon tbe ordinary shares, making, with the interim 
dividend paid December 31st last, a return of 7 per cent. for the 
year, aud that the balance uf £3,713 be carried forward. 


— — 


Eastern Extension, Australasia and China Tele- 
graph Co.— Тһе company has declared an interim dividend for the 
quarter ended March 31st last of 2a. 6d. per share. 


Mr. R P. SELLoN seconded the motion, and said that he thought | 


STOCKS AND SHARES. 


Wednesday Evening. 

WHILE there is decidedly more tone than business in the markets 
of Capel Court, it is at least satisfactory to remark tbat the tone, so 
far as electrical departments are concerned, keeps steadily good. 
The reduction in the Bank Rate vo 3 per cent. has released a slight 
portion of the money which the public was keeping on deposit with 
the banks: it is better to get a eafe 34 per cent. on some first-class 
electrical supply debenture stock than it is to receive 14 per cent. 
from one’s bankers on a deposit account. The movement, however, 
has scarcely made much way at present, but the mere fact of its 
being noticeable is something for which the Stock Exchange, and 
therefore the investor, must be grateful. Needless to say, the 
optimists are now fixing all their hopes upon the sutumn as the 
time when a revival in business may be expected. 

In the Electricity Supply section, a trio of Debenture stocks bave 
esch hardened a point, although the City of London 5 per cent. 
ecrip has but regained its loss of a week ago. The shares are also 


better, following the same course, but Metropolitans fell 4, marked 


ez the right to apply for the new shares, which, of course, meant 
practically nothing, so far as profit went. A few sales have 
taken place in connection with the decision as to the powers sought 
by the Marylebone authorities for paying the Metropolitan Co. the 
money due to the latter. Notting Hill shares are down 3; the 
company’s 4 per cent. First Mortgage Debentures keep dull at 
a shade over par. Of these Debentures there is now outstanding an 
amount of £50,000, part of which was issued at 106, another part 
at 1074 (in May, 1898), while the last lot produced £100 138. The 
stock is well secured, and is not redeemable at par until 1931, unless 
the company should: choose to pay it off, in July, 1907, at 105. 
Naturally the market in the Debentures is a limited one; but these 
brief particulars suffice to show the attraction of the stock as an 
investment. The Electric and General Investment Trust has 
declared a dividend and bonus, making 374 per cent. for the year, 
and £55 per founder’s share. 

Mention of redemption leads to an expression of astonishment at 
the extraordinary prospectus sent out in regard to the new South 
Wales Electrical Power Debenture issue. No word as to the dates 
of interest payment or of the redemption was to be found, and the 
market promptly refused to quote even a nominal price in а stock 
as to which some of the most essential particulars were not given. 
Subsequently it transpired that the stock is to be a perpetual 
Debenture, and the quotation is called about 2 per cent. premium. 

Another issue that appeals to a much wider circle is the Prefer- 
ence capital offered by the Metropolitan Electric Tramways Co. 
In this case, the extensive character of the enterprise and the 
uncertainty attaching to iis ramifications give an air of unwonted 
speculation to these Preference shares. It was stated in the course 
of Stock Exchange gossip that Mr. Garcke had declared the com- 
pany to be one of the best with which he had been associated, and 


a pre - allotment premium became established on the shares. Of 


course the prosperity of the undertaking lies greatly in the future, 
but the shares appeal to a certain class of investors, although they 
are of little use as a medium for “ stagging.” 

Greater strength is manifested in the telegraph market, the 
Eastern group being to the front with several rises. Eastern 
Ordinary is 2 up and "Chinas" are j better, the prior stocks 
hardening as well. Herein may be seen an illustration of the 
public's return to the investment departments. Submarine Cables 
Trust Certificates, on New York demand, have risen 3, but Globes 
remain as they were. Anglo-American Preferred is another point 
to the good, and so is Commercial Cable Debenture stock. Of 
the Western descriptions, an improvement of a point has taken 
Western Telegrapb 4 per cent. to a shade under par. Marconi 
shares are 25 middle. Nothing fresh has occurred in the National 
Telephone issues, but Orientals slipped back 4^, to 17е. 6d. 

British Electric Traction Ordinary are down 4, despite the 
expectation of a favourable report, and amongst other miscel- 
laneous shares, India-Rubber are down 10s. upon the very cautious 
tone adopted by the chairman at the meeting.  Callender's have 
not changed, bnt Henley's fell £1 as balf-a-dozen selling orders 
came upon a market destitute of buyers. The Debenture steck, how- 
ever, has risen a point. 

In the Railway department, Central London Ordinary Preferred 
and Deferred have all dropped 1 per cent., upon what ground it is 
difficult to say, unless one falis back on the supposition that the 
coming electrification of the District may have some dim connection 


with the movement in Twopenny Tube stocks. It is significant to 
notice that London General Omnibus stock is still advancing, and 
has now reached 105. London United Tramways Preference are 
being done over 12, and the Debenture stock at 107. Calcutta Trams 
change bands about 7, and Anglo-Argentines in the vicinity of 1j. 
North Metropolitan Tramways have come into attention on the new 
Metropolitan Electric prospectus, and the price is 3j. A few New 
General Traction Preference were sold at 2ў on Tuesday last. 
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SHARE LIST OF ELECTRICAL COMPANIES. - 


TELEGRAPH AND TELEPHONE COMPANIES. 


‘Businees done 


Btock А А 
Present or | Dividends for the last | с Совіпе Closing week ended 
КАМЕ, Quotations Quotations 
T share, ree зге June 17th. | June zi. Jane sth, 
1900. | 1901. | 1903. чиле Lowest 

61,100 Amason Telegraph Co ph, 4 K Debs. С" 100 es x s 98 —102 98 —102 is 

25,000 Amason Telegraph shares Nos. 1 to 25,000 ee oe . 10 ee ee Ea 24— 34 8$ 4-9 id 
119,7001 Do. do. % Debs., os. 1 to 1,250 Rete. 100 ds 22 e 70 — 80 70 — 80 E А 
788,840 | Anglo-American Galera РИ T В Vi ES Б Stock 8à 618. 60/6 46 — 49 46 — 49 47 46 

3,105,580 Do. о. до. 6 o Pref. ee oe ee ee ee Stock 6 6 % 6 % 90 5 93 91 х=, 93 т 92 91à 
8,106,580 Do. do. do. Deferred oe oe ee "uu Btock бв. 2s. 1/- 8 TIC 54 8 it. 8 scr 
44,000 Chili Telephone, Nos, 1 to 44,000 ee ее ee oe os ee b b b ee 4} 44— ee or 
18, 888, 9006 | Commercial Cable $4 .. | $100 8 8 8% 165 —165 155 —165 ds v5 
1,841,209 mS do. Bterling 500 year 4 * Deb. Stock Red. Was ones Block i. us ex m 7 ae E 9 914 
à elegraph .. zs А $5 ©» == x 
6,000 Do. 10 % Pref. oe ee ee ee ee ee 10 ee e. ee 15 — 16 15 — 16 ee ee 
12,981 | Direct Spanish Telegraph .. ..  .. .. .. .. .. b 4% | 4% | 4% 24— 84 oe oo 
6,000 Do. do. 10 €, Cum. Pret. ee ео ee ee 5 ee os oe 7 — 8 7 — 8 ee ae 

80,000 Do. do. 43 % Debs. ee ee oe se РЕ o0 oe oe ee 98 —109 98 —102 ee ae 

60,7101 | Direct United States Cable 20 B196 8196 es 9 — 10 9 — 10 91 9". 

92,8001 | Direct West India Cable, 44% Reg. Deb., within Nos. 1% to 1,900, Red. 100 SN is - 99 —102 99 —109 2 a2 

4,000,000 | Eastern Telegraph, Ord. Stock ре e 6. | Stock | 796 | 7% .. 119 —124 121 —126 121; 121 
1,955,565 Do. "e Pref. Stock ee ee oe 100 ee ee ee 83 — 86 — 004 86 
1,684,645. Do. Mort. Deb. Stock Red. 0 0. | Stock Hi 2: b 104 —107 104 —107 1 105 

800,000 | Eastern Extension, y oeil dam and China Telegraph Ew. as 10 796.| 7% | 7 96 104— 113 104— 113 11ү 11 
830,000: Do. 4 % Deb. Stock Stock js у gs 105 —108 105 —105 н я 
800,000 Кае & South 1 80 Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 Ss s > 99 —109 99 —102 1003 100} 
200,000 йо. Reg. Mort. Debe; (Mauritius Sub.) 1 to 8, ро 25 Юю Е 101 —104 % 99 —102 EK B 
190,227 Globo "Telegraph ánd : Ў uw. demo cg 10 5% | 8% TE = of = 
180,049 Do. do. 6 % Pre ve a БЕ Са 10 a MC a 11 1 114— 12 1: 11 
150,000 | Great Northern Telegraph, о TE agen 10 15% | 16% | 124% 23 — 24 — 28} 22 

66,9001 Halifax and Bermudas Cable, 44 96 ГРА Mort. Debe, within Nos. } 100 ia 99 —102 99 —102 

1 to А ee ee e ee 

17,000 | Indo-European Telegraph ies т ..| 95 |10% |10% | 10% | 86 — 10 85 — 39 ^ A 

100,000: | London Platino- Brasilian Telegraph, 6 96 Debe. ` ae > .. | 100 EN не RS 100 —104 100 —104 t 2. 
1,968,888 | National Telephone рг Pref. Stock .. .. .. 100 5% | 5% | 6 Р 101 —103 101 —108 1025 | 100 
1,966,667 Do. Def. Stock зе e 0. o. | 100 Жа s 44 80 — 83 80 — 43 82 80 

15,000 Do. do. 6 Cum. Ist Pref. - ba Я E re 10 6 6 6% 18 — 14 18 — 14 А $us 

15,000 Do. do. 6 €, Cum. and Pref. es 10 6 6 6 19 — 18 12 — 18 198 12} 
000, Do. do. Ba Deb. Stock Red. ed .. | Stock | 84 84 84 98 —100 98 —100 95 - 
600, Do. do. Deb. Stock Red. a 100 4 4 % 4 103 —105 109 —106 104 1033 
171,504 | Oriental Telephone in Elec. Nos. 1 to 171,504, fally paid .. 1 6 6 6% í— 1 — 1 ee zm 
100,000: | Pacific and European Tel., 4 % Guar. Debs. 160100 .. .. | 100 » js - 97 —100 97 —100 | 

11,889 Reuters iit ХА ран i s к; 8 5% 5% Я 63— 74 ха 64— Th s 

8,808 | Bubmarine Cables Trust : Р EN és we sé .. | Cert. v xa Ve 104 —112 101 —109 112 

68,000 | United River Plate Telephone МИ zs $x x m is b 7 96 7 7% 4— 6 m 6 53 

40,000 Do. do. 5 Cum. Pref., ds 1 to oo ee 5 ae ee ee 4 —— 5} 4 51 b 
179,9471 Do. do. 5 96 Debs. .. .. | Stock a vs ? 106 —108 105 —108 А 

600 | West African Telegraph, Shares d 10 4 Vs 2% 4— 5 4— 6 ; éa 

160,000} | West Coast of America, 4% Debe., 1 to l, 500 guar. by Bras. sub. rei 100 е9 js : 92 — 97 92 — 97 ni T 
967,980 | Western Telegraph, Ltd., Nos. 1 to 207,930 sae СУ» i 10 7% | 7% 11 — 12 11 — 12 11f, 11 

75,0003 Do. do. 5 Debs. 9nd geries, 1908 ee ee 100 oe . 101 —104 101 —101 ae ee 
400,000 Do. do. 4% Deb. Stock Red. s M 4 100 is oe 96 — 99 97 —100 903 . 

88,821 | West India and Panama Telegraph. sb. „ | Д0 i9 I 1 — ) à— h SE .. 

84,568 Do. do. do. 6 % Cum. 1st Pref. d “> 10 vi os , 6— 6 6 — e vis 

4,669 Do. do. do. 6 Cum. and Pref. ee 10 Ф ее 9 — 4 8 — 4 84 83 

60,0002 . do. do. b 96 Debs., Nos. 1 to 1. 800 ee 100 ee ee oe 99 —102 99 —102 е ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 | British Aluminium 7 % Cum. Pref. T d oe 10 si ж s 8— 4 | 8 — 4 T «s 
800,0001 Do. do. 5% lat Mort. Deb. Btock Red. A os .. | Stock АС Pd 3 74 — 79 74 — 79 m 1 7 
100,000 | British Electric Traction | ЫТ ue "чш Xa 10 9% | 9% КА 14 — 14 184— 14} 14% 134 
100000 | Ро. do. 6 % Cum. Pret. S | 100 Mi n: is 12 — 1 19 — 194 125 134 

0001 Do. 6 95 Perpetual Debenture Stock es .. | Stock d vis zs 122 —125 — 1244 123 
100,000 | British ТАА and Helsby Cables $9» oer o TEST ea 5 |15% 10% 10 61— 7% 62— 1 63 js 
100,000 Do. 985 6 % Cum. Pref. РА © ls b is S T 54— 6 55— 6 aa = 

50,000 Do. ois lst Mort. Deb. Red.. ee oe ee 100 ee ee ee 103 —107 103 —107 106 1054 

50,000 |TBrowett, Lindley & Co., m " as £1 8 Nil - ^p ik p f. oe ke 

60,000 |1 Do. do. 6 % Cum. Pret. T E ve we £1 6 6 29 14/6 to 15/ 14/6 to 18/ s ix 
105,781 | Brush "Electrical Engineering, Ord., 1 to 105,781. : ae I 9 b Nil Nil 1— if m 1 x 
150,000 • do. Non-cum. 6 Pret. ee ee ee 2 6 8 96 6 % 1}— 1 1 5 1 ee 
125, 000 Do. do. 4 44 Perp. Deb. Stock . s .. | Stock vs is ©; 99 —102 99 —102 99 
125,000: do. Perp. 2nd Deb. Stock .. .. | Stock ee à SN S9 — 94 89 — 94 2 sis 
85,000 | Callender's Cable бошайды. shares i З БЫЗ (ый. riva 5 |15% 20% 15 % 12 — 13 xd 12 — 18 . I 
40,000 Do. do. do. 5 95 Cum. Pret - b Vs $e vi 6 6 $ Em 
90,0001 Do. do. do. 44 96 1st Mor. Deb. Stock Red. | Stock РЕ ws - 108 —112 108 —112 i > 

1,860,014 | Central London Railway, Ord. Stock we Ves .. | Stock 4 i 4 96 106 —103 104 —107 1063 T 
494,098 Do. do. 4 96 Pref. Stock ee ee ee • Btock [E 4 4 96 102 —105 101 —104 1034 102 
494,999 Do. до. Def. do. oe eo ee э е ee Stock oe 4 % 4 % 108 —]111 107 —110 1094 е о 

1,890,000 | City and South London Railway  .. T s v ae .. | Stock | 13% 2 2 8196 70 — 72 71 — 73 71 70 

85,000 | Crompton & Co., Nos. 1 to 85,000 .. 8 8% 14 vs 9 — 2} 2 — 2i = a's 
100,000: | { Dos o diet Mort, Reg. Debs., : to 900 01 £100, end! .. | .. | .. | .. | 102 —108 102 —106 sa 
99,261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 99,261 6 Nil : 0 — of 0 — 

17,189 Do. do. „A“ shares, 01—017,189 .. 5 5 Nil А 14— li— 2 3 

,0281 . do. 4 96 Deb. Stock Red. е 100 b. oe ee 73 — 77 78 — 77 es oe 
100, 0001 Do. до. 5% 2nd Deb. Stock Prov. Certs, all рї. 100 92 ss ` 75 — 80 15 — 80 К е 
112,100 Electrio Construction, 1 to 112,100  .. Vk. uds 2 6% | 6% vs 2— 2 4 — 2 : 

81,890 Do. do. 7% Cum. Pref., ! to 81, 390 oy Sie 2 s ae : 2 8 2 3 Уз 
82,5002 Do. do. 4% Perp. lst Mort. Deb. Stock ба ..| Btock s M РА 100 —103 100 —103 не ex 
25,000 | General Electric се (1900), 5 % Cum. Pref. 8 ae is 10 5.0% 5 96 es 93— 10} 9j— 101 Rs ‘is 
200,000 Do. 4% Mort. Deb. s "m sy ..| Stock ae = АЕ 99 —102 99 —102 DN e 
B5,000 Henley' 8 (W, T. | Telegraph Works, Ord. ss as „Ж s 5 20 20 | 0% 15 — 16 14 — 16 15 148 
85,060 Do. do. 4; Pref. . Vs i 5 44 805 P 5 — 6 — s Us 
48,060 Do. do. 44 Mort. Deb. Stock са Stock A 805 = 107 —111 107 —111 M 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10 10 % : 19 — 20 184— 193 19 
поо 11 Do: ос до. pis. do. 496 ist Mort, Deb. 00 A üg TR b E 100 M s 

; verpoo erhead сакау, oe > m we 10 = ee T 

10,000 Р Do. Pref. £10 paid ae ee ee ee 10 5 a ee 104 — 11 1 10% oe ee 
87,850 | Telegra n Constructin and Maintenance. 19° | 178% | 2099 | 20% 83 - 36 82 — 35 83 Vis 
160,000! 4 % Deb. Bds., Nos, 1 to. 1, 500 Red. 1909 100 ee ee ee 101 — 104 101 —104 ee 
640,000) Waterloo & City Railway, Ord. Stock ees ee ee se ве 100 8 % 8 % 33% 96 —101 99 —102 ee 


t Unless otherwise stated all shares are fully paid. 


t Quotations on Liverpool Btock Excbange. 


— — — — 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


—14j. 


National Blectric Free Wiring, i—i. | о Ashton, snd a Electric (210 Бра) ога PN 10—104. 


Bank rate of discount 3 per cent. (June 18th, 1903. 


——— че» v — —— At РЕГЕ Е ае ä 
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SHARE LIST OF ELECTRICAL COMPANIES (contieued).—ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends for the Closing Closing Business done 
issue NAMB, or otations tations week ended 
І share. 18% three years. dene d acean. | gone 94th, 1908. 
t 1900. 1901. . Highest.| Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Oord. є 1 "n vs s Ж: i— 5 d os 
139.009 BI 4 Kensin gton El LER BR Oni dedu | 5 à à 89, | 8% Че — 11 pe | 5 
rompton c Light 8up., „ 1 to 20, "T oe ) 
А 90,000 Do. Q. 3 % Cum. Pref. pe 5 ee es | ee 1 10— E * oe 
50,000 soaring Cross and Strand кошо Supply .. ye ‚ж as Б 9% 110% 10 9— 9 — . 
40,000 Do. 40. 0 Undertaking ” 444, Cu Frei. е 5 Е ne м б} 4 A _ 
е 0. it nde ing’ m. 0 oe eo ee уйы s 
950,000 Do. do. 4 of Deb. Stock Red. ee ee ee ee 100 ee 104 —100 xd 104 -—106 105 oe 
44,496 |*Chelsea Electricity Supply, Or- MWM. 5 51 | 4% | 4% 6 — 64 6 — 6j в z 
160,000: Do. do. Deb. Stock Red. oe ee ee oe Btock ee ee ° в 107 —110 ха 107 —110 ee ee 
70,506 | City of London Electric Lighting, Ord. 40,001—110,505 м О» 10 0 5% | 6% 11j— 1vj 114— 194 114 lH 
40,000 Do. 6 Cum. Pref., 1 to 40,000 oe ee ee oe 10 6 ee ee 18 — 14 13 — 14 oe 
400, 0001 Do. 5 9% Deb. Stock, Scrip. (iss. at 115) all paid .. .. . és н А 123 —197 198 —198 177 1963 
900,000 Do. 44% Ind Deb. Stock, Prov. Certe., all paid .. .. | 100 " * bi 104 —107 104 —107 106 e: 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4% 4% 4% 8— 9 8— 9 PE - 
` 20,000 Do. do. do. 6 % Pref., 40,001—60,000. . 10 © в: » 19 — 18 12 — 18 a ee 
400,000! Do. do. 4496 Deb. Stock, Prov. Certa. (all paid) Red ee ee ee oe 111 —1 14 111 —114 11 е» 
50,000 | Edmundson's Electric Corporation, Ord. Shares E es үз 6 7 96 7 96 "m 64— 7 64— 7 NS " 
80,000 Do. do. 6 Cum. Pref. ee ee ee ee oe ee ee 6 — 64 6 — ost в 
140,000 Do. do. 43% Ist Mort. Deb. Stock ..` | 100 is is ig 107 —110 108 —111 1 T 
91,000 | Kensington and Knightsbridge Electric, Ога. .. ex 825 is Б 1296 |10% |10% 11 — 12 11 — 19 xis . 
90,000 s do. do. 4 % Debenture Stock .. | Stock nA M id 108 —106 108 —106 15 "e 
110,000 | London Electric Supply Corporation, Limited, Ord. .. ss ax 8 5 s x» 21 2 — 94 zm ee 
49,840 Do. 0. 4 do. 6 % Pref. oe ee 5 ee oe oe ee ad 
100000. | Metropoliian Eleotrio Supply, eee 
А etropo ic Supply, 1 to 100,000 .. 4 дә ба T — 
920,000: Ро. до. 4395 Ist Mort. Deb. Stock M. ei 110 —115 110 —115 " 
- 950,000! Dx do. ` Mort. Deb. Stock Red  .. š Stoc E Ds s 98 —101 98 —101 100 ee 
10,852 | Notting Hill Electric Lighting B E € m A Е 10 7 6 6 14 — 15 ef 1 ks . 
. 40,000 St. James’ and Pall Mall Electric Light, Ora. 5 [14 144 144 E 1 164 16 
20,000 Do. do. do. 7 96 Pref. 20,081 to 40,080 es s s 8à— ee oe 
150,000 Do. do. do. 84% Deb. Stock Red  .. 100 ds 8 8 Pe 99 —102 99 —ids si ee 
12,000 Smithfield Markete Electric Bupply, Ord. ee oe e? ee ee b oe ee 4 8 T 84 oe oe 
65,000 | South London Electricity Supply, Ord. .. .. ce ce os b ad $5 1 — 8 8$4— 4 A . 
80,000 Urban Electric Bupply, rd. ee ee ee oe ee ee b ee ee ee 5 — b ai d . 
80,000 Do. до. 5 % Cum. Pref. ae ee eo ee oe 6 ee oe ee 7 5 — 5 — © ee oe 
110,000 Westminster Electric Supply, Ord. ee ee oo ee ee 5 10396 10396 19 96 19 — 18 12 — 18 166 ee 
98,141 Do. do. 5 % Cgm. Pref. .. .. .. 5 RA 2s Ys 64— 62 64— 9i 6 


* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 


s 
CHEMICALS, &o. F a ee. METALS, &o. (continued). Frios. Ina. oe Deo. 
а Acid, Н огіс a .. рег сиф. 60 g Copper Sheet (s Y" .. per ton £71 44 dec. 
@ ” Nitric ae oo ee ee per owt. 227 ее g [T] Rod.. oe ee oe per ton 271 ы | 
в „ Oxalic.. is is .. per owt. 82/- vs e „ (Electrolytic) Bars .. рег ton £61 фе 
а „ Sulphuric .. per смі. 5/6 " 82 » ii Sheets .. perton £8 . 
a Ammoniac, gal!  .. perowt. 49/- 925 8 n к Rod . Per ton £69 | 42 2. 
a Ammonia, Muriate (crystal) .. рег ton £88 10 ES 6 n ›” H.C. Wire per lb. ва, EE $ 
a 9,9 oe ee ee 0 per ton е f Ebonite Rod ee oe oe per Ib. 8/- ee 
a Bleaching powder .. " per ton £4 10 - f э» Sheet a .. per lb. 5j- M 
a Bisulphide of Carbon .. рег ton £15 8 * German Silver Wire .. рег lb. 1/6 sa 
a Borax.. m ee У .. рег ton £18 АЯ k Gutta-percha fine. «d .. per lb. 87 s 
a Benzole (90 %) v we .. per gal. ql- s% h India-rubber, Para fine .. .. per Ib. 8,9 to 8/101 dec. 
a i ( ) КЕ .. per gal. 5/6 ЯР 4 Iron, Charcoal Sheets .. .. per ton £18 .. 
а Сор гоюн х - .. per ton £21 ss 4 ,, Pig (Cleveland warrants) рег ton 16/7 4d. ine. 
a Lead, Nitrate e 5 per ton £24 : $3 Койо; аооотйїпє to size рег ton From #1 | A 
a „ White Sugar M .. per ton £81 a í ,, Sorap, heavy si .. per ton 47/6 to 50/- s 
а „ Peroxide .. - .. per ton £27 10 Ps € „ Wiro, galvanised No. 8 .. per ton £9 15 sa 
a Methylated Spirit oe ee oe per gal, 2,6 ee En lish In: [] ton £19 5 ine 
a Naphtha, Solvent (90% at 160°C). рег gal. 5/6 m g Lead, Eng EOS cse- ses IEEE ‘ 
a Potash, Bichromate, in casks .. per Ib. 8d. T 9 » „ Sheet... .. per ton £1810 - 
a " Caustic (75/8096). . .. per ton £24 e т Manganin Wire No. 28. .. per lb. 8/- ee 
a ў Bisulphate pa .. per ton £85 re g Meroury.. ©» ex .. per bot. £8 12 6 PN 
а Shells. per ot. 180J- 8s. inc. d Mica (in original cases) small .. per Ib. 4d. to 1/2 2 
a Bulphate of Magnesia .. per ton £4 10 e d p» » „ medium per lb. 2/8 to 8/6 is 
a Sulphur, Sublimed Flowe .. perton £6 5 s d „ ” „ large .. per lb. 8/9 to 7/9 sd 
a „ Recovered - .. per ton £5 10 EM p Phosphor Bronze plain . Ы per lb. 1/- to 1/24 · T 
a „ Lump - .. per ton £b НА р i rolled bars & rods per Ib. 1/1 to 1/4 oe 
a Soda. Caustic (white 70 ) .. per ton £10 15 Nh р 70 » strip & sheet per lb. From 1/3 oe 
a „ tals vi . o. рег ton £8 is o Platinum . per os. &4 . " 
а „  RBichromate, casks.. .. per lb. 944. us ? Silicium Bronze Wire .. per lb. 10d. to 1/- Me 
Stee., Magnet, aco'd'g todesc'p'n рег ton £58 а 
METALS, &o. $ 9 »9 in bars oe ee deir en ee 
@ 2 
b Aluminium Ingots, in ton lots .. per ton £180 i g Tin, Block ..  .. .. per ton | £129 } £x dee: 
b » Wire, in ton lots .. per ton £168 Vs g „ Foil "T ёз .. per lb. 1/8 a 
b j Sheet, in ton lots .. per ton £166 п „ Wire, Nos. 1 to 16 .. .. per lb. 11 © 
р Babbitt's metal ingots .. .. per ton £48 to £145 T р White Anti-friction Metals 
e Brass (rolled metal 2" to 12”) basis per lb. Tad. v „% White Ant brand .. per ton £42 to £65 . 
€ „ Tube (braged) as .. per lb. 9d. - j YXarns,2/10s Grey Cotton, on spl per lb. ‚е 
€ „5 » (solid drawn). .. per lb. 744. is j » Oles.Flax.. Vis .. per lb. А 6% 
€ „ ire, basis. . E .. per lb. 1. 5 і „ Z ply 10 Ibs. Russian. per lb. d. - 
c Copper Tubes (brazed) .. .. per lb. a . dec. „ 10 lbs. Russian, single .. per Ib. ; . = 
е 99 9 (solid drawn) @e per Id. Ае • дес. j » 180 Tbe. Jute rove ee per ton ee 
g Copper Bars (best selected .. per ton 6 y * Zinc, Sh't(VieilleMontagnebnd.) per ton #94 15 , 


Quotations supplied by Mesars.:—a G. Boor & Co.; b The British Aluminium Co., Lw.; c Tos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & shahepeare; В Edward T. Il & Co.; 4 Bolling & Lowe; j W. Н. Hindley & Co.; 
k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Lid. 


СШС — —— — — = 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | Receipts for | motal to бам. | Miles | | Locality. 


— — 


Locality. 


ending the week. 


| 


ending the week. 


Week E Total to defe. | Miles 


(04 £* £ , & | — £ £* 41 „&” | * 
Aberdeen. . June 20 1,164 | +9258 3.617 + 968: —|— 2 (South Staffordshire ..|June 12 850 | +1:6, 18,909 + 1,198 213 | —3 
Birmingham 9 4 s „ 20, 4,782 — 281 124,696 + 6.584 — | — | = | ¢Swansea.. es ost, p М 608 | + 54 10,957 + 911 — 
Bournemouth .. „, 17 6| — > — | —|— |S |Staunton., .. „ 12 87 | + 1 1,81 — 80 + 
Blackburn .. Le e| n» 19 787 | — 80 10.759 + 896 | 194 112 © E emouth ... . , 12 89 |+7| 5, + 915 — 
Blackpool .. - | » 18 7-9 | «171 | 9,278 | + 1,662; —|— 8 | **Wegton-super-Mare..| „ 10 144 | + 4| 1.418 — 114 *3$ 
Blackpool and Fleetwood | „, 20 652 | «4182: 69.551 + 1,2:6; 73 | — | E Wolverhampton Dist.| » 12 831 | +196 | 8 + 5,006 | 10] +8 
Bolton. » 21| 1,80: | +958. 99,448 + 3,748 | 28 — | & | Wrexbam „ 13 М6 — бар е р ср 
Вгайога .. vi bie „ 24 | 8,186 | +459 40.252 + 5,846, 39 72 L Yorks. Woollen Dist. ... „ 12 820 — 44450 — 6 ,— 
Brighton oe oe oe ge 21 859 + 35 23,958 d 64 nis E Cardiff eo oe . | 97 20 | 1,833 t 808 22,207 + 9,870 — mms 
Bristol  .. „ 19 | 45M | + 88 | 2 = үн | Doer у n Li 290 20 — 5| 48+ а! в — 
Burnley ee oe ee »9 20 699 T 43 — —S' — = Dublin [] eo . n 19 | 4,600 4 187 111,188 + 6,427 46 — 
Barnsley District T 5» 12 166 m 4,085 — — — East Ham .. is e| o» 50 596 | +146 7,716 | + 2,602; 6 |+} 
Devonport ..  ..| , 12| 465 | + 52 9697| 288| Б — | Ё (Glasgow .. .. „ 6 15,878 |+ВИМ | 15,376 + 8194| 65 |+18 
. Dudley—Stourbridge.. „ 12 744 | + 79 | 18.105 | + 1,997 — 8 Hull .. i - |] „ 20 1,70 | — 7 | 21,865) + 1,704; — — 
9 Gateshead M" Va » 12 £34 | + 89 | 19.370 | + 8.706 | 1 + ł| о |Isieof Thanet... " „ 20 | ‘610 | + 8 9,778 — I — | — 
© Gravesend — Northfleet „ 42 283 — | 4,819 — — |8 Leeds T vi „| » 20 | 5,079 | +229 | 66,990 | + 608; — — 
Jreenock— Pt. Glasgow ,, 12 11% | 4:08; 11,857) + 1.221 % | — |a | Liverpool - i » 18 Ex + 902 414,073 ; 101 ' +6 
Hartlepool - ; » 18 995 | + 4Б | 5,682 + "95 +2 | 22 | Manchester t | „ 20 | 10,871 |45872 — — 110 | +85 
E Kidderminster .. — ..| „ 12| 121 | +16! 2.704 f 202 44| — | B Newcastle. 4, 20| 8,909 | +692) — j| -|m|— 
SMerthyr.. .. ..| n 13| 90 | — | 4442— 168 8 — Portsmouth eo e|» 20 1,544 — 29|] — — |% |— 
2 Middleton - - » 12 571 | 48:8 ! 6, + 07| 8 | — 1 Saliord Ve oe .. „ 216: 3,588 (41048 | 90,074, 412,119) — — 
= Oldham—Ashton — ..| 14 691 | +188 1.552 + 1,514] 8 | — Southampton .. ©! » 18] 1,187 —281 — „ 
Z Poole oe. се зә] wed 814 | + 69 6,296 | + 1,107 — | 8 | Central London Railway, ,, 20 6,674 | —908 | 174,636 | + 5,122| 6 | — 
к Potteries oo e| » 121.455 | + 6) 85,793 | + 2,701 — 8 | Chatham & District Co, „ 18 509 | — 11.588 — 88 — 
Rothesay. T T „ 12 183 | + 81 1,7861 + 758 — | — City and 8. London Ry. „, 21 2948 | — 09 | 76,77 | + 29901 6 | — 
Sheerness T T » 10 74 — 882 — — — Dublin and Lucan Rlwy. „ 21 197 | + 16 2,5198 + 8j — | — 
Southport oe 5| one 12 483 | +182 | 6,453) + 1,728 8B | — Liverpool Overhead Ry. | „„ 31 | 1,690 | +108 | 89,517; + 8,719 6 | — 


——————— PC—À———'''"———————Á—Á——— 
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THE ENGINEERING CONFERENCE. 


ABSTRACT OF THE PRESIDENTIAL ADDRESS DBLIVEBED AT THE 
INSTITUTION OF CIVIL ENGINEERS, JUNE 17TH, 1903. 


Tue president, Mr. J. C. Hawkshaw, M.A., in addressing the com- 
bined sections, referred to the many striking developments which 
are taking place, the electrical branch of the profession being 
mentioned as an instance. 

During the last two years the Nile dams for irrigation 
purposes, and the Coolgardie water-supply have been com- 
pleted, and during the same time the Engineering Standards 
Committee, which began its work in April, 1901, as the outcome of 


а cammittee appointed by the Institution of Civil Engineers at the 


suggestion of Sir J. Wolfe Barry, and had been supported by the 
technical societies and Government, had accomplished work of the 
highest value to the country at large. | 

So far only one Committee, that on Building and General Bridge 
Construction, and one Sub Committee, that on Tramway Rails, have 
issued the result of their decision, but the conclusions of all ate now 
in an advanced stage. Referring to the questions down fur discussion, 
the education and training of engineers was a subject of great im- 
portance, and one of the results of the qualifying examination for 
admission to the Institution of Civil Engineers had been that many 
important teaching institutions at home and abroad had already 
modified their curricula and the standard of their examinations to 
accord with the Institution practice, and others were prepariog to do 
Bo. Thus, the work done by the Council had had a stimulating effect 
on the training of engineers throughout the country. 

The education of officers for the navy and for the army is being 
reorganised. In futare, the men who command our ships and fleets 
must have the same corresponding knowledge of steam, electricity 
and hydraulics, aod the other forces employed iu the modern 
battleship, вв they have of the art of navigation, the science of 
guonery, or the use of the torpedo. Not only at sea does the 
Admiralty offer a career to engineers, but also on laud in the 
Admiralty Works Department, appointments to which are made at 
a much later age than for the sea service. The variety and great 
importance of the works carried out at our great naval stations at 
Portemouth, at Keyham, at Gibraltar and Malta, and elsewhere, 
should make the opening an attractive one for our younger 
engineers. (With all due respect to the President, the ad vantages 
of being cornered in such а place as E:quimault appear somewhat 
illusory.) 

There would appear to be reasons why the education of civil 
engineers and of officers for the Navy should be carried out on 
somewhat the same lines; in both professions, the duties may 
become higbly specialised. What branch was more specialised than 
that of the electrical engineer, and yet he bad to deal with the same 
problems as the railway engineer in questions of transport aud loco- 
motion, as the gas engineer. in questions of lighting, asi the 
chemical engineer in questions of tbe application of electricity to 
industries, and so on. The engineer who would reach the highest 
position in his profession should bave a knowledge of organiea- 
tion, of administration and of finance, besides the necessary 
knowledge of the branch to which he specially devoted himself. 

At the beginning of last November he (the president) took 
occasion to refer at some length to the question of our timber 
supply. Since then the Committee appointed by the Board of 
Agricalture to inquire into and report on British forestry had issued 
its report. Valusble and necessary as some of the recommendations 
were, the report was, to his mind, disappointing. At present the 
local authorities distinctly discourage planting by rates and other- 
wise. In his own county of Sussex a sporting rate was to be 
imposed, which was a direct tax on planting. 

In London many problems remained to be solved. They had yet to 
grapple with the removal of the solid matter with wnich we daily 
pollute the atmosphere of London and the country for many 
miles round. Sir W. Thistleton Dyer, after a week's fog, 
found a deposit of tarry matter on the greenhouses at Kew at the 
rate of віх tons to the square mile. Dr. W. N. Saw, at the Sani- 
tary Congress at Manchester, estimated roughly that it took seven 
million tons of air a day to carry away the smoke compared with 
one million tons of water a day required to carry away the sewage. 
A bad fog might cost £5,000 a day for light alone, and the estimate 
made of the cost of smoke pollution to London, which put it at 
as much as five millions a year, was probably below the mark. 

Another question which became yearly more pressing in London 
was tnat of the means of locomotion and transport. A Royal 
Commission had been appointed to report as to the measures for the 
improvement of the same, by the development and inter-connection 
of railways and tramways, on or below the surface, by increasing 
facilities for other forms of mechanical locomotion, and further to 

- report аз to the desirability of establishing some central authority 
or tribuoal to which all schemes of railway or tramway construction 
ofa local character should be referred, but the terms of reference 
were very wide, and the Commiesion’s powers would be taxed to 
бода satisfactory solution. The more facilities were given for travel- 
ling locomotion, the more persons they encouraged to travel and take 
advantage of the better means of transport and locomotion, so that 
the application of the remedy would tend in some measure to spread 
the disease. Decentralisation was what was wanted, and if facilities 
for transport and locomotion encouraged this, it would be a distinct 
gain to London, especially if it affected factories and workshops, the 
greatest offenders, with slow and obstructive traffic and smoke pollu- 
tion. He knew of one firm of manufacturers which had recently 
removed to the country, and was enabled by doing so to reduce 
its prices by 20 per cent. 8 . Pe "ol 45 


As regards the best means of passenger transport, they. had 
experionce of how the advent of railways checked the progress of 
canals and also of motors, which were far advanced nearly a century 
ago. It is to be hoped that tramways will not again check the pro- 
gress of motors and their use. . Tramlines render roads 
less suitable or serviceable for all other kinds of traffic. It is well 

* worth considering whether it would not be &dvisableto make roads 
suitable for motor traffic of all kinds, and let motors serve public as 
well as private purposes. Railways afford greater facilities than 
canals, but motors offer greater facilities than either railways or 
tramways, and though all three are necessary, nothing should be 
allowed to check the legitimate development of motor traffic.“ 

It was obvious that the question of making and maintenance 
of many country roads would have to be considered, and that very 
soon, One of their members who had the curiosity to count the 
number of machines passing on the Brighton road near Horley 
found that in eleven minutes 209 motors and motor or other cycles 
passed, taking those going in one direction only. Probably few of 
the persons using them had contributed anything to the making or 
maintenance of the road. 


WIRELE38 TELEGRAPHY 
By Epmunp A. N. Росніх, B.A. 
( Abstract.) 


Recent developments have aroused much interest, and some very 
important facts have lately beea established. 

1. Up to considerable ranges earth curvature is not a fatal 
obstacle, but hills may exercise a serious influence. 

2. The ether exhibits what we may provisionally call a variable 
transparency to Hertzian waves, sunlight being an important 
factor. 

With regard to both of these phenomena, it is probable that 
certain wave-lengths offer special advantages; whilst the sed 
affords a faint clue to the relative share of earth aud ether in trans- 
mission. | | 

Amongst problems, that of isolation is undoubtedly the most 
important, and in this direction two methods have been employed 
which may be termed respectively Syntonic and Optical methods” 

Syntonic Methods.—The vertical wire or network commonly ased 
must, of necessity, radiate equally in all horizontal directions, and 
therefore frequency alone is available ав a means of discrimination. 
At present there is no property in special wave-lengths, and 
although central control provided by international legislatio.: may 
do much to prevent interference, messages of this class must always 
remain open to interception over a large radius by syntonised 
instruments, or by untuned apparatus at closer quarters. Again, we 
must not overlook the effect of atmospheric discharges. 

Та the closed-circuit system with two syntonised coils, one for 
transmitting and the other for receiving, sharper tuning is practic- 
able; and if the coils are vertical, an element of direction is also 
secured. This method is unaffected by atmospheric electricity, but 
is comparatively deficient in range. . 

Mechanical tuning may be mentioned, involving the use of reeds 
or tuning forks, in addition to the electrical portions; but it 
should be noted that sharp tuning at low frequency must imply olow 
sigvalling. 

No detailed information is available regarding the more recent 
earth-^onduction methods. 

Optical Methods.—It is unfortunate that so little attention has 
been devoted to the use of lenses and reflectors in connection with 
Hertzian waves for telegraphy. Not only would great privacy 
result, but we should also be able to give a ship her position. It 
would be hard to overrate the importance of any system for effect- 
ing this reliably, even over eo short a range as 10 miles, and with 
ап accuracy as low as 50 per cent. The obstacle which confronte 
us at the outset is our present inability to radiate a large amount 
of energy from a small area. So far, a distance of about two miles 
is credited to their use. : 

General Remarks.—For the production of wave-trains we still 
depend on a condenser discharge. The resulting oscillations are no 
doubt sufficiently sinoidal for the most exacting; but in view of 
dissipation by brushes and other causes, may not their strict isc- 
chronism have been too hastily assumed? Any deviation must be 
highly prejudicial, as the radiator and receiver would tend in oppo- 
site directions. The wide and irregular variation between successive 
diecharges is another difficulty which can be best appreciated by 
those who have worked iwith condensers. Alternators have been 
built with a frequency approaching 30,000 per second, and seem to 
deserve a reference in this connection. | 

Wider kaowledge will probably tend to reduce that difference of 
expression and idea which now divides the phenomena of high- 
frequency from those of low-frequency. 

Toe possibilities arising from the use of two or more radiators in 
suitable phase-relation to reinforce waves in a particular direction, 
oc from a corresponding arrangement in the receiver, the creation of 
Stationary waves or nodal areas, and the employment of the earth's 
free period, are amongst speculations which must have occurred to 
many, over and above auy detailed improvements in the pro- 
portions or arrangement of apparatus on present linee. ` 

In conclusion, we all hope that developments will be forth- 
coming to render wireless telegraphy fitted for regular commercial 
work, in those special departments to which it is so eminently 
adapted. 

Discussion. | 

In the discussion which followed, Sir William Preece mentioned 

that he had been working at this subject during the last 50 years 
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ever since the first experiments by Lindsay at Dundee. This was the 
first practical paper read on the subject, about which such a large 
amount of nonsense had been talked. In 1896 Mr. Marconi came 
to him with his ideas, and he had placed at his disposal all the 
assistance which the Government and Post Office were able to give, 
contrary to the general impression created by the numerous unkind 
remarks which had been made. Since then, bnt little progress had 
been made, although we knew more about the ether and air distur- 
bances, and realised that the system of circuitation was applicable. 
Alternators have been applied with success apparently by De Forest 
and Tesla in America. He questioned whether they had advanced 
one step towards a practical solution during the last seven years: 
As to distances of transmission, if we took the sea as a standard, it 
was 30 times better than the land; although distances of 10 to 
50 miles might be worked for а time, disturbances would be sure to 
occur, and we had never succeeded in establishing practical trans- 
miesion overland. In the matter of the speed of signalling, we had 
reached 5 to 10 words per minute over long distances at sea, and up 
to 15 words over short distances; in America De Forest was said to 
have attained 35 words per minute, which was a great advance if true. 
We could not вау that there was one practical wireless telegraph at 
work in the whole world, although America appeared far ahead of 
all others at work in this direction. 

Mr. MAsKELYNE emphasised tbe difficulty of obtaining reliable 
information on wireless telegraphy. We had received so much 
enlightenment in the daily press that the whole subject was 
becoming enshrouded in mystery, it was passing beyond the range 
of the electrician and inventor, and getting into tbe hands of the 
novelist. We must. realise that the term wireless telegraphy 
was а misnomer. We were dealing simply with a disturbance in 
the atmosphere—although, in the case of Poldhu, it might more 
correctly be called an insurrection. There were many difficulties 
in the way of tuning against local disturbance, and it was evident 
that the enemy to anything like syntony would be found in 
the law of inverse squares. Wireless telegraphy was really a 
means of signalling to be employed when no other means was 
available, and was only applicable to cases of shore to ship 
communication, where there was no cable. He did not consider that 
it would ever compete witb cable lines in the matter of reliability. 

Mr. J. GaAvEY referred to the difficulty iu carrying out experiments 
in syntony owing to the extensive equipment required. Synto- 
nised installations over 60 to 100 miles distance could be established 
with certain results, but beyond tbat we had very uncertain know- 
ledge. Sharp tuning was not successful in preventing interrup- 
tion beyond & certain range. In cortain circumstances, as, for 
iustance, in the case of two systems tuned respectively for long or 
short waves, and near together, there might not be mutual inter- 
ference, and the question turned largely on the sensitiveness of the 
receivers, of which there were several types of equal value. He 
had used a simple type, consisting of a sharp-pointed carbon pencil, 
resting on a spring, with a drop of oil at the point of contact, and 
had taken up signals of all kinds, including messages from stations 
in both England and France. He did not think it possible to 
separate the electro-magnetic and leakage systems; in practice, the 
effective range of the electro-magnetic system was somewhere 
about 8 miles. Owing to the long lengths of parallel wires which 
were necessary the leakage system was not so applicable to ships and 
lighthouses as the Hertzian system. 

Mr. GRANVILLE referred to experiments conducted in conjunction 
with Mr. Willoughby Smith, from which he had come to the con- 
clusion that a conducting layer of attenuated atmosphere, which 
surrounds the globe at a distance of 50 miles from the surface, has 
very much to do with the results obtained from wireless experiments. 
He remarked on the similarity of the earth to a condenser, the non- 
conducting atmosphere being a comparatively thin layer of di- 
electric, and said that the conduction of the earth's surface and 
the upper atmospheric layer should not be ignored. 

We may here remark, however, that this theory cannot be 
justifled, as in the matter of interference the upper layer of 
attenuated atmosphere is obviously far above the many objecta on, 
and the irregularity in the contour of, the earth's surface, which have 
been proved to exercise an influance on transmission over land. Also 
we have to account for the well-known difference in speeds of 
working and effectiveness which exist on land and sea, but which 
could not be appreciable if the medium of transmission were 
situated so far from the earth's surface. 

The speaker concluded his remarks by reference to the use of 
lenses and reflectors in connection with Hertzian waves, which he 
considered would be attended with many difficulties, due to the 
earth's curvature and diffraction. 

Gen. WEBBER gave some information regarding results on earth 
conduction methods. The system had been used, in wells about 
20 ft. deep, over distances of 10 miles, and in mines with depths of 
800 to 1,000 ft., over distances of 100 miles, the disturbances being 
set up by sensitive interrupters. As regards aerial communication, 
Capt. Jackson had collected a great amount of data on the subject 
of interruptions during the last six years, and these would be 
published shortly. 

Mr. ALEx. SIEMENS advocated the application of wireless tele- 
graphy to those things for which it was adapted, such as ship and 
shore communication and trains. He considered that Marconi made 
a great mistake in trying the most difficult task first. It was 
admirably adapted for certain purposes, and for these it should be 


used, and extended to other things as we gained increased know- | 


edge. 

Mr. Pocurs, in replying to the discussion, said that the sooner 
we faced the solid facts of ordinary working, and left newspaper 
articles, the better it would be. He agreed as to the excellent 
results to be obtained from the coherer mentioned by Mr. Gavey, 
and elicited that Mr. Granville's results were due to experiments 
with suspended vacuum tubes. The results of earth conduction 


experiments were much better than he had expected. In regard 
to interference, a large iron plate, especially if earthed, was an 
impenetrable bar to communication. 


APPLICATIONS OF ELECTRICITY TO DRIVING 
| CARRIAGES IN TOWNS. 


By Lieutenant-Colonel Rooxes EvELvx BELL Cxowpros, С.В. 
M. Inst С.Е. 


DunisG the last year we have all noticed the very considerable 
development of motor-cars in London. A large number of these 
are electrically driven—that is to eay, they carry their motive 
power in the form of stored energy in accumulators, which are 
charged at charging stations from the mains of the electric lighting 
companies. З 

In а paper on this subject recently геад before the Institution by 
Mr. Henry Francis Joel many interesting facts were brought for- 
ward. A table of comparative working costa of automobile vehicles 
was given, showing that the cost of working a four-passenger 
London cab was 15s. 4d. per day; a motor-car worked by petrol 
14s. 2d. per day, and a light steam-car about the same figure; 
whereas for an electric cab or brougham the cost varied between 
14s. and 17s. per day ; at any rate a good case was made for elec- 
trically-propelled vehicles. | 

Since the reading of that paper the development in electrical 
vehicles has been very considerable. It is probable that in two 
years’ time the number in use will reach into thousands. 

Transmission Gear.—During the very trying winter we have 
passed through, in which the greasy and hence dangerous condition 
of the streets hay been singularly unfavourable for automobile 
traffic—I allude to the danger from side slip—it is noticeable how 
well the electrical vehicles have stood this ordeal,and how few 
accidents have occurred with them from side slip. This is partly 
due to the fact that it is a comparatively easy matter to apply 
the driving power to the front wheels, which are also the steering 
wheels, and this undoubtedly constitutes one of the great advan- 
tages of electrical propulsion. Electrical vehicles also possess an 
important advantage over petrol or .steam-driven cars, in that it is 
80 easy to apply separate power to each driving wheel, that there is 
no necessity for the complication introduced by the use of differen- 
tial gear. Up tothe present, apparently the majority of electrical 
vehicles use tooth-gearing, in spite of the fact that chains are 
undoubtedly easier to lubricate and to maintain in good silent- 
running condition. 

Storage Batteries Used.—Up to the present the storage batteries 
used are invariably of the lead-couple type, either with electrodes 
made active by Planté formation or of the E.P.S. type, with various 
modifications in the form of the grids or supports used to imprison 
the active material and prevent it falling away from the backing 
under the influence of vibration. The Edison battery, about which 
so much has been written, in which iron and oxide of nickel have 
been used, has not yet been put into a workable form, although - 
much is expected from it. Apparently, however, it is not necessary 
to wait for the invention of a new form of accumulator, as there are 
several forms already in use which work very well, and which can 
be maintained at a moderate cost, and are included in the foregoing 
working costs per day. 

In the author's opinion all that is necessary to reduce the cost of 
accumulators further is standardisation, that is to say, the supply 
of accumulators should be undertaken very much as-the supply 
of fodder and forage for horses. Once standardisation of this class 
is carried out to such a point that standard boxes can be exchanged 
for others ready charged on the production of a subscription ticket, 
at a sufficient number of charging stations, the difficulties and rieks 
of thie method of mechanical propulsion become greatly lessened ; 
in fact, they practically disappear. A good deal remains to be done 
in the direction of such standardisation, and there appears now to 
be an opening for a company having considerable capital to estab- 
lish charging depôts where such standardised accumulators can be 
supplied to the owners of electrical vehicles. 

ires.— The cost of tire-upkeep in this form of motor-car has 
been found to be unexpectedly high, although a good many of 
them use the less expensive form, namely, solid rubber. This high 
cost of upkeep of tires is probably due to the vehicles being rather 
heavy, and probably also because the mileage run by them is very 
considerable. Also, probably on account of supposed facility in 
arranging the gearing, the wheels of these cars have in many cases 
been unnecessarily small, and it is known that the deterioration of 
solid rubber tires increases in proportion to the number of revolu- 
tions made by the wheels. Theoretically, solid rubber tires are a 
mistake, but on account of the heavy patent charges on pneumatic 
tires, the latter do not at present compete with them in price. 

Another matter is the extent to which the cost of electricity for 
charging these motors can be reduced, provided that the electricity 
is supplied during certain hours, during which the plant is gene- 
rally only partially loaded. Prices as low as 14d. per unit have 
already been mentioned; the price of 17s. а day, quoted from Mr. 
Joel's paper, is based on electricity at 44d. per unit. 


Discussion. 


The discussion on the paper was opened by Sir E. Слввотт, who, 
referring to his own experience with a touring car weighing some 
24 tons, commented on the expensive character of the tires, which 
might be due to some extent to the heavy car. He emphaaised the 
necessity for methods of standardisation, more especially in battery 
equipments, and instanced the practice of the Electromobile Co., 


who gave facilities to subscribers for obtaining re-charged batteriea, 
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left till they are run down to zero without any bad effecte. This 
was done in a test carried out by Mr. Llewellyn Preece. They 
may also be reversed accidentally without damage, which has 
frequently occurred while experimenting ; in fact, if &o desired, the 
battery may be completely reversed. Another striking character- 
istic of the cell is that while it can be charged to its full capacity in 
about three-quarters of an hour, 16 may he charged up to two-thirds 
of its capacity in 15 minutes. The cells tested by Mr. Precce 
were charged over and over again at the rate of 250 amperes 
for 15 minutes, Ze, at the rate of 24-times the total one-hour 
capacity of the cell. 

The tests -made by him extended over about five weeks, 
during which time over 90 experiments were carried out. 
The longest time occupied in charging was 14 hours, and the 
shortest (up to full capacity) 42 minutes. Discharges were taken at 
20, 30, 50 and 100 amperes, and the following figures are the average 
results at each of these rates :— 


for any of their vehicles, and also insured them if required. He 
estimated that a вош of £360 to £640 per annum covered all running 
and up-keep expenses, including renewals of tires. He mentioned 
the difficulty in getting the battery re-charged when touring. His 
present car was constructed by Messrs. Greenwood & Batley, Leeds, 
and weighed 26 cwts, the battery weigbiog 8 cwts. There 
were five speeds, ranging up to 15 miles per hour, and he estimated 
the life of the battery at six to nine months, at a cost of £50. 

Mr. T. E. Garenovusm said that two or three months ago a new 
cell had been brought before his notice. He had no interest what- 
ever in tbe new cell, except the interest that one in his position 
would naturally take in a new invention or discovery, or a real 
improvement in the apparatus already in existence. The cell 
seemed to him to possess such remarkable attributes that he thought 
it his duty to the electro-technical industry to bring it before the 
meeting that day. The figures given were not his, but were taken 
partly from practical data obtained by the inventor during various 
runs, and partly from a report made by Mr. Llewellyn Preece, who 
for some time past had been investigating the properties of the 
battery. He therefore disclaimed any responsibility for these. 

The invention was in the names of Elieson and Bobinsky, but 
he would make use of the first name only. The Elieson cell, he 


Watt- hrs. Rate of Атр. -гв. | Watt-hrs. Amp.-hrs. Watt-hrs. 
charged. discharge. discharged. discharged. efficiercy.! efficieuoy. 


Amp.-hrs. 
charged. 
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said, was a pore Planté cell, and, as constructed up to the present, 114 312 20 ' 104 197 91 63 
consisted of five plates, two positive aud three negative, weighing 112 320 30 97 : 180 . 87 56 
altogether 16 lba. The total weight of cell, complete with box and 109 | 303 50 90 | 154 88 51 
acid, is 22 Ibs., and it has a capacity of 100 ampere- hours at а 5-hours' 108 ' : 112 65 | 38 


duration of discharge. The plate consists of & central conductor 
formed of a leaden tube pl vertically in the centre of the plate. 
From this on either side branch out thin lamins of lead. These 
lamine are alternately corrugated and plain. The inner ends (t. e., 
next the tube) of all the laminm are burnt together, and the half- 
plate so formed is burnt on to the tube. The outer ends of the 
lamine are thus left perfectly free to expand both horizontally and 
vertically in the plane of the plate. The construction of the 
positive and negative plates is identical, the only difference being in 
the thickness. 

One of the principal drawbacks in secondary batteries is buck- 
ling, but this is obviated in the Elieson cell by the fact that the 
current, being led iu by the central conductor, is evenly distributed 
through the lamina on either side, and also that the lamins are 
free to expaud as above explained, and consequently buckling is 
quite impossible. 

Anotber objection is the slow charge and discharge rates of 
celle, especially with the pasted type. This is owing to the fact 
with paste cells the active surface exposed to the action of the 
electrolyte and the circulation of the electrolyte itself is insufficient 
to deal with a strong current very rapidly. . 

In the Elieson cell the whole plate except the central tube i 
active surface right through, and being perfectly porous permits 
free circulation of the electrolyte. This is shown very clearly by 
the fact that while at a discharge rate of 20 amperes the capacity of 
the cell is 100 ampere-hours, when the discharge rate is 50 amperes 
the capacity is still 90 ampere-hours, and even at the absurdly high 
rate of 100 amperes a capacity of 73 ampere-hours is still obtained. 

In charging the ame thing holds good. While most cells on the 
market take four, five, or more hours to charge, the Elieson cell can 
be charged easily in from 40 to 45 minutes without any loss of 
capacity, and with a very bigh ampere-bour efficiency. The watt- 
hour efficiency is bonnd to be lower with hiyh rates of charge, 
owing to the C?R loss from the internal resistance of the cell, but 
even this (the watt-hour efficiency) remains creditably high, as the 
cell in question has an internal resistance of only 003 to 004 ohm. 
Then with paste cells the paste is always liable to become loose, and 
eventually to drop ont and cause loss of capacity, and sometimes 
short circuits between the plates. This is especially the case in 
traction work, where the cells have to stand a great deal of 
vibration and considerable shocks. In the Elieson cell the peroxide 
of lead ia formed electrically all over the surface of the lead, and is 
part of the plate itself. Again, when cells are left idle for long 
periods, especially when discharged, a great deal of sulphating takes 
place, which can rever be got rid of owing to the low rate of 
charging. Ia the Elieson cell the same action, cf course, goes on, 
but with the high rate of charge po-sible the sulphate is entirely 
driven off, and the cell remains as good as ever. Most of the cells 
on the market are very heavy, considering their output. There are 
a few cells of the pasted type which compare with the Elieson cell 
as regards the relation of output to weight, but they have a short 

life, and will not stand very rough usage. 

As regards price, the Elieson will undoubtedly compare favourably 
with other types of cell, owing to the simplicity of the process of 
construction, and the cost of maintenance should be extremely low, as 
the only part of the cell which deteriorates is the positive plates. 
The negatives are practically indestructible. Consequently, all that 
is necessary when tbe positives are worn out is to replace them 
alone, and the battery is as good as new. 

A great advantage in the Elieson cell is the small number of 
plates compared with most cells. Although at present the cells are 
made with five plates, in future the standard size of cell for motor- 
cars is to be a three-plate cell with 160 ampere-hours capacity. 
One advantage of this is that the plates are much thicker than is 
usual in accumulators, and consequently mechanically much 
atronger. 

It is practically impossible to injure these plates electrically. 
They may be allowed to stand idle fur any length of time, so that 
they become covered all over with sulphate, and then after two or 
three charges with a large current they completely recover, and the 
sulphate all disappears. This was the case with a battery at present 
in use in a motor-car belonging to the company. When it was put 
into the car it had been left neglected for weeks, and was in a very 
bad condition, but after a few days of running it completely 
recovered. The cells may be snort-circuited when discharged and 
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In the above experiments one or two points must not be over- 
looked. The cells were treated very roughly, and frequently left 
discharged over night. The watt-hour efficiency would also have been 
higher if the charging had not been so rapid, and, in fact, in some 
experiments it was higher. 

Taking a normal discharge rate of 20 amperes, thecell gave an 
average of 8:95 watt-hours per lb. of complete cell. This is asome- 
what low figure, aud has often been beaten by paste cella, but prob- 
ably at the expense of their durability. 

The following is an example of the 15 minutes' charge:— 

63 ampere-hours, 200 watt-hours, were charged in 15 minutes. 

63 ampere-hours, 120 vatt-hours, discharged at 20 amperes. 

In this test, as in all others, the cell was discharged to 1:5 volts 
with 20 amperes before charging. 

A practical test has been made of the Elieson battery in а small 
car. Twenty-four cells have been put in this car connected in two 
batteries of 12 cells each, in parallel, thus running on 24 volts. 
The cells are invariably charged at about 95 amperes, which is the 
largest current obtainable at the garage, but they have frequently 
been charged elsewhere at 120 amperes when such a current could 
be obtained. For charging the two batteries are inseries. The full 
charge is about 8 B. T.U. This car has been running regularly since 
Easter, aud has frequently bad two charges in a day. Some of the 
principal runs are as follows :— | 

1. A run was made to Reading with only 18 cells (two batteries 
of nine cells each, f. e., 18 volts). The car was charged there in 
&bout an hour, and came back on taat charge to London the same 
day. Distance 40 miles each way, two passengers. 

2. Another run was made to Reading in З hours 25 minutes. Ав 
the battery was not nearly discharged, a further run was made of 10 
miles, and the battery was still not fully discharged. Distance, 50 
miles; two passengers. 

3. The following day the car was charged in 14 hours, and ran 
back to London with one passenger iu 2 hours 50 minutes. 

4. At Whitsuntide the following tour was undertaken :—On 
Friday, May 29tb, the car ran with two passengers from London to 
Bedford, іп all 56 miles on one charge, a few miles having been run 
in London before starting. It was charged again in Bedford in 1} 
bours, and ran on the 30th 30 miles to Conington. On Sunday 31st 
it ran a further 9 miles to Peterborough without any further cbarge. 
The car was charged there in 14 hours, and ran back to C nington, 
where it remained the night, and on June 186 without further 
charge ran back to Bedford by a longer and very hilly road of 32 
miles. It was there charged in 1} hours, and a start at once made 
for London. 

At Barnet, about 40 miles, two of the screws holding the motor 
were found to have given way, во, ав it was late, the car remained 
there for the night, and the following afternoon was driven back to 
London without further charge. The cyclometer, which is known to 
be accurate, registered 195 miles for the whole tour, i.c, 195 miles 
on four charges, or an average of 49 miles per charge, lasting only 
14 hours each. The weight of the car is about 6001bs. The weight 
of battery is about 530 Ibs. Total weight without passengers, вау, 
1,150 lbs. The car runs at an average speed of about 12 miles an 
hour on good country roads, and, in going up hills, as much as 
9) amperes is frequently used by the motor, of 2 H.P. nominal only, 
1 6., 45 amperes from each battery. 

The following are the advantages claimed for the Elieson cell 
over other cells at present in existence :— 

. Ligbtness of cell with regard to capacity. 

. Simplicity of construction and small number of plates. 

. Mechanical strength of construction, and durability. 

. Impossibility of buckling. 

. Low cost of plates and consequently of maintenance. 

. No loss of paste, and consequently no loss of capacity or possi- 
bility of short-circuiting in the cell. 

7. Cell will stand very rough usage, vibration, short circuiting, 
temporary reversal, or long periods of idleness without permanent 


8. High efficiency. 


9. Small diminution of capacity at abnormally high discharge 
rates. 


10. The extraordinary rapidity with which the cell absorbs its 
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charge, i.e, in about three-quarters of an hour, as against at least 
several hours with most cells, thus entirely obviating the necessity 
of the cumbersome work of replacing a discharged battery by а 
charged опе in motor- can. "n 

Mr. THEODORE Снлмвевв said that it was eight years since the 
introduction of the electric carriage into France, and he supposed it 
was due to prejudice that they had not been used to any extent in 
Britain. In the matter of expense a town carriage would cost £1 a day, 
but it had the advantage over horses of great mileage. One of his com- 
panv's carriages had covered 850 miles ia May, or at the rate of 
10,000 miles per annum. The cost of pneumatic tyres came to £100 
per annum, Garage charges, say, £200, and driver £100, making a 
total of £400 for running and repairs per annum, which he saw no 
possibility in reducing. Two London companies supplied energy 
for charging purposes at rates of 14d. and less per unit, but at too 
high a voltage, so that allowing for incidental expenses, the rate 
would be near 3d. per unit. А 

Mr. Н. Е. Jont's experience with cars of foreign manufacture did 
not appear to have been a happy one. He could not agree with the 
practice of driving on to the front wheel, but considered there was 
less chance of slipping when driving on to the hind wheels, and for 
bill climbing this was by far the best place. He quite agreed as to 
the efficiency of the chain drives. Touching the comparative 
costs of light and heavy batteries of similar outpute, he gave the 
following particulars :— 


B.— BATTERY oF TWICE TRE WEIGHT 
AND TWICE THE DURABILITY, 
BUT Same OUTPUT. 

Weight of battery .. 19 ewt. 

Output of battery on one Output of bat'ery on one 
charge .. 12 effective H. p.-hours charge .. 12 effective H. .- hours 
At 56 Ihs. for 1 H. P.-hour At 112 lbs. for 1 H. p.-hour 


А. — BATTERY or COMPARATIVELY 
LarGcE OUTPUT FOR WEIGHT. 


Weight of battery 6 owt. 


(Or 8:952 kw.-hours). 


Carriage for hire, weigh Act. Carriage weight .. s . 12 ot. 
Load (5 persons) m . 6 ct. Load (5 persons). ee . 6cwt. 
Total weight .. 20 owt. Tots] weight 83 cwt. 


Duty 20 miles per day for 867 

working days. 7,880 ton-miles 
Efficiency of carriage on good 

level roads, say, 120 watt-bours per 
- ton-miie 
Miles run in practical use on 

cne charge and discharge at 

efficiency rate would be 49:8 

ton-miles, but allowing & 

margin for ascending hills 

and tome loss when stand- 

ing, this is taken one-third 

Jess, or. ix 85 8 ton-miles 
Total number of charges and 

Gischarges at 89:8 ton-milea, 

each complete charge and 

discharge $3 ie 
Cost of carriage, battery, 19 

суг. at £6cwt., £72; carriage 

with motor gears, &c., £280 £852 
Cost to run per day of 20 miles— 
Electric energy with allow- 

ance for loss between charge 

and discharge and one-third 


Duty 20 miles per дау for 275 : 

working days . . 5,500 ton-miles 
Efficiency of carriage on good 
- Jevel roads, say, 120 watt-hours per 

Ё ton-mile 

Miles run in practica! use on 

one charge and discharge at 

efficiency rate would be 74:6 

ton-miles, but allowing a 

margin for ascending hi ls 

end some loss when »tand- 

ing, this is taken опе -third 

Jese, or .. . .. Fo ton-miles 
Total number of charger and 

diecharges at 50 ton- miles 

each, complete charge and 

discharge ss gs. .. 110 
Cost of carriage, battery, 6 

cwt. at £7 cwt., £42;carriage | 

with motor and gear, £260.. £39 
Cost to run per day of 20 miles— 
Eleotrio ener with slow- 

ance fór loss between charge 

and discharge, and the one- 


third added as above = 4 в. d. added as above = 6 units at в. d 

units at 14d. unit 6 14d. unit - Vs - 9 
Lubrication, and tires for 276 Lubrication and tires for 276 

days, tires 204. vs . 1 03 days, tires Is 3d.  .. 1 5 
Rent of garage and labour per Rent of garage and labour per 

day a А . 118 day T 58 we . 10 
Driver per day .. aa .. 6 6 Driver per day .. we .. 6 6 
Interest cn outlay at 5 per Interest per annum at 5 per 

cent. per annum per day 10 cent. each дау 113 


Depreciation of battery at 40 

per cent. per annum per day 1 7 
Depreciation of carriage at 15 

per cent. per annum per day 2 10 


Depreciation of battery at 60 

per cent. per annum per day 1 4 
Depreciation of carriage at 15 

per cent. per annum per day 2 6 


Total cost per doy .. 2189 Total cost per day.. .. 15 1 

Р d. 8. а, 
Earning power at ls. mile. 200 Earning power at 18. mile 90 0 
Profit per day T ee 6 3 Profit per day .. s . 411 


From the above statement it would appear to be more profitable 
to use a light battery with large output, in preference to a heavy 
battery, having the eame output but of greater durability. These 
comparative results are subject, essentially, to the sale price, the 
length of life, and comparative depreciation of the two batteries. 
Thus, if the lighter weigbt battery is sold at the same price as the 
heavier battery (the output being the same), then the increased 
depreciation, by adding 1s., would make the total cost of column A 
14s. 9d.; and again, if the life of either or both of the batteries is 
increased, and the depreciation be reduced iu proportion, tbis would 
materially affect the result. The run of 20 miles per day may be 
increased to 30 miles per day in each case. "This would add 3d. for 
electric energy to the A column, and 43d. for electric energy to the 
B column. A mean between the two columns A and B, battery 
9 cwt., carriage 10 cwt., load 6cwt., would give 6,600 ton-miles, 165 
charges and discharges, and a total cost of 14s. 34d. per day. A 
battery of a short life, say, balf the durability of that on the A 
column, if sold at the same rate for output as the B battery, would 
bring the total ір the A column to more than the B column; and 
again, a carriage of lighter construction, and yet strong enough to 
carry а heavier battery, would be more economical than even the 
example given in the A column, and these considerations all point 
to the conclusion arrived at in his paper on Electric Auto- 
mobiles," read before the Institution of Civil Engineers, Session 
1902—1903 (Vol. clii., Part II) - namely, that all things considered 
cars in which the weights of batteries, vehicles, and load are equal, 
are the most suitable for electrically propelled vehicles, providing 
that the annual depreciation of the battery does not exceed, 
say, 50 per cent. of the mean taken of the A and B batteries. 
Referring to the Elieson battery, he did not think it would bea 
lasting one, and he had obtained 12 to 15, and even 18, watt-hours 
per lb. of plate with the pasted type of cell. 


th : 


Mr. P. W. NoBTHEY considered that a great deal of the possible pro- 
gress in electrically-propelled vehicles depended on the methods of 
working them, and in the proper use of the battery, no great im- 
provement being possible in the efficiency of mechanism. Skidding 
on the backwheels would be avoided by driving on t» them, and in 
the case of front-driven vehicles, they were now designed with a 
suitable proportion of weight on the front axle, making them equally 
suitable with other types for hill-climbing purposes. He preferred 
one motor driving on toa live axle as the most efficient method. 
He had known pasted cells to give 15 to 16 watt-hours per lb. of 
plate, but did not think this rate would continue for long. The 
Elieson battery contained tine laminations which would peroxidise 
through, and tbe satisfactory working would be dependent on pure 
electrolyte being used. He thought all rubber tires were a mistake, 
but solid rubber ones less so thau others. 

Mr. T. PABREEB referred to the Elieson cell as being similar to one 
by Blot. His experience оп the Bournbrook Tramways with accu- 
mulator tration, was that the battery lost its capacity by too rapid 
diechargiog. Electric motors were not suitable for hill climbing, 
which was a frequent cause of over discharging. He thought the 
costs given by previous speakers were excessive. 

Mr. SHOOLBBED, referring to the charging difficulty, had advo- 
cated the establishing of what he termed electrical supply hydrants 
as a means of overcoming it. The majority of the supply stations 
worked at 200 to 250 volte, and bat few ас 100, so that in most cases 
the batteries could not be charged direct. 

Mr. R. S. Exskine stated that the makers gave as the cost of runn- 
ing their electrical care, from £350 to £400 per annum. In the case of 
а private car he knew, energy was obtained on the owner's premises 
at 24d. per unit, and the cost per month averaged £2 1s. 4d. 

Mr. Н. Jory called attention to the varying dimensions adopted by 
the makers of different cells which made it impossible to store 
them in any but their own boxes; this, he thought, pointed to the 
necessity for standardisation. He also referred briefly to the capa- 
cities of various types of cell, and thought that the cost of running 
was generally understated. 

Mr. LLEWELLYN Preece stated that he had tested both Planté and 
pa-ted ty pe cells for motor-car work, and bad come to the conclusion 
that, as regards capacity for weight, tbere was little to choose 
between tbe Planté (£e, Elieson cell) and tbe pasted celle. The 
great point with the Elieson cell was, that it could be charged in 
such asborttime. If touring on a car fitted with this type of cell, it 
was a simple matter to re-charge the battery during lunch, and thus 
in one day cover double the distance capable of being obtained on 
one charge. With pasted cells, this was not possible, as it took at 
least four hours to re-ch arge the battery. Тре life of the various 
types of cells was a difficult question on which to obtain satis- 
{аск ry aud reliable figures. Unless the cells were actually 
under personal supervision continuously for many months, it 
was impossible to arrive at any conclusion. In ordinary practice 
the owners of cars kuew nothing about batteries, and neglected 
them badly, and it was quite unfair to base any con- 
clusions on results thus obtained. From his small experience 
he thought that the life of the pasted plate would be the longer, 
bat with a steady diminution of capacity during the life. On the 
other band, the Elieson cell would maintain its capacity more 
steadily, but give way suddenly after a comparatively shorter life, 
because whereas pasted cells continuously shed paste, and there- 
fore capacity, iu the Planté formation the capacity would remain 
steady until there was no more lead to peroxidise, when the 
"lamels" would break. Regarding standardisation, he did not 
think auytbiog could be dene in reducing the containers to one 
size. The Elieson plate could not tatisfactorily be put into boxes 
5 x 4, nor were pasted plates made suitable for boxes 9 in. x 2 in 
He questioned whether such +tandardieation was necessary. On 
the other hand, it was very desirable to standardise the charging 
pressure. Unhappily, central station engineers and car manu- 
facturers held widely different views on this point. Ia the near 
future all, or nearly all, supply stations would have a working pressure 
of 200 to 230 volts, and naturally they desired that tbis should be the 
charging preseure. Oa the other hand, it was most desirable to keep 
down the number of cells on a car as low as possible, for the larger 
the size of the individual cell, the greater was the capacity per 10. 
weight. Further, manufacturers in Eoglaud, and he believed in 
France and Germany, were all equipping their cars with 40 to 44 
cells and 80-volt motors, having practically agreed that this 
number of cells requiring 110 to 120 volts for charging should be the 
standard. 

Lt.-Col, Crompton, in replying, summed up the discussion, from 
which he gathered that the automobile was confined to the rich; the 
cost of running frequently amounted to 9d. per mile, a prohibitory 
figure. He further added a glowing every man his own driver” 
picture, which we understood represented bis ideal of the electrically- 
propelled vehicle. A charje of 2d. per unit for energy for charging 
purposes represented about 44. per mile for electricity, and tires 
might be put at 754. per mile as soon as the patents expired; 
attendance he estimated tt 3d. per mile, but the great point about 
accumulator cars was that they could do without an attendant (a 
view, however, which is not shared by the metropolitan police). He 
looked forward to a time а few years hence, whea these conditions 
would be altered, and then the speed of traffic in the streets would 
Ee increased from its present aversge of 5 miles to 10 miles per 

dur, 


INTERNAL COMBUSTION ENGINES FOR DRIVING 
DYNAMOS. 


Мв. H. A. HuxPHBEY'S paper dealt with the subject of large 
gas eogines in a somewhat limited manner, but it evoked per- 
haps more discussion on this account. If we heard him aright, Dr. 
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Hopkinson debited the steam engine with consuming 8 lbs. of coal: 


per kilowatt-hour in lightiag stations, a statement to which Dr. 
Kennedy objected. The two doctors engaged ina debate across the 
benches, which was to us inaudible, and suggests that speakers 
would perhaps be better heard if called up to the platform to 
speak. Mr. Davey asked for information on producers, of which 
the paper told us nothing except in regard to the Mond system, 
which is rather а system for producing beating gas in large 
quantities and saving bye-producta, a system that is hardly suitable 
for a small work. 

Mr. Robinson, and others whose names we failed to hear, dis- 
cussed the question of water-cooled pistons, and Mr. M. Long- 
ridge told us that if a satisfactory produoer were forthcoming he 

d almost promise orders forthwith. 

Mr. W. H. Booth pointed out he had made the first test of a gas 
engine driven by blast-furnace gas some seven years ago. In that 
seven yeare English ironmasters had done very little in this line, 
but the Germans and Belgians had done much, and it was to blast- 
furnace gas that the many large Continental gas engines owed their 
origin. He also pointed out the danger of gases containing too much 
hydrogen. Such gases could not stand much compression witbout 
premature explosion, and hence the excellence of В.Е. gas and 
producer gas free from bydrogen for power generation purposes. 

Mr. Campbellendorsed Mr. Booth'sremarks, and said that if English 
manufacturers wanted big gas engines, they could get them made by 
English engineers. The large gas engines of the Continent were 
made becauee an opportunity bad been offered. Mr. Humphreys 
was asked what proportion of the tabulated horse-power quoted 
in his appendix was derived from B.F. gas. Itappears to us that the 
demand for gas engines to run alternators is a little unreal. There 
are so many outlets for power, and so much blast-furnace gas is going 
to waste, that the demand for gas engines to do the most difficult 
work savours of pedantry when so much simpler work 1s to be done. 
It appears as though our big consulting engineers had not the 
ability to face the gas-power question, and would leave it alone for 
younger men, and thus it comes about that so much froth is dis- 
played and so little ia done. Mr. A. J. Lawson drew attention to 
the Diesel engine, which he was employing in traction work. The 
Diesel principle ought to be taken up by the gas men who make 
hydrogenous gas, for it would save their position. 


TRANSMISSION AND DISTRIBUTION BY SINGLE-PHASE 
ALTERNATING CURRENT. 


Тнв paper read by Mr. E. W. Monkhouse, М A., M. I. C. E., con- 
sisted of a few general remarks as to the unsuitability of con- 
tinuous current for high voltage transmission, the disadvantages 
and inefficiency of transforming alternating to continuous current, 
the simplicity of single-phase as compared with three-phase, and a 
passing reference to the Baltimore and Annapolis Railway, in 
which the speed control is effected by an induction regulator, 
thus avoiding the use of resistances which absorb power." 

Naturally, the thing fell very flat, and the chairman, Mr. A. 
Siemens, made a brave attempt to start a discussion. He was 
immeneely relieved when Dr. E. Hopkinson entered the room, and 
at once called on that gentleman to say something on the subject, 
but Dr. Hopkinson had nothing to say. Mr. A. H. Preece and Mr. 
Burstall told the meeting that they had seen alternating current 
motors actually working, and the audience marvelled. On Mr. 
Frank Broadbent pointing out that the motors on the Baltimore 
and Annapolis Railway were not the kind of alternating motors that 
Mr. Monkhouse had previously referred to, but were constructed 
like continuous current motors, with commutators, Mr. Siemens 
remembered that he had carried out some experiments on driving 
such motors with single-phaso alternating currents, and bad con- 
tributed a paper to the Institution of Electrical Engineers some- 
where about 1891. 

In replying to the discussion, Mr. Monkhouse said the paper was 
just a fishing one, intended to draw manufacturers. 

It failed utterly. 


AUTOMATIC SIGNALLING. 
By WitLLAM Jonn CupwortsH, M.Iost.C.E. 
(Abstract.) | 


Астоматіс signalling, i.c, signalling by meaos of which railway 
trains themselves actuate the signals protecting them without the 
attendance of signalmen, has been the dream of the inventor since 
the introduction of railway signalling. 

Countless plans have been proposed. Most of them, however, 
depend for their action upon a contact betwecn something 
depending from the train and apparatus fixed upon the permanent- 
way, which contact does either mechanical or electrical work. 

Allusion must be made to the successful working of contact 
apparatus in special cases, such as the Liverpool Overhead Railway 
(described by Mr. Cottrell, M. Inst. C. E., in Vol. cxliv., of, the Pro- 
ceedings of the Institution). Mention must also be made of the 
various treadle systems auxiliary to the ordinary block system, 
which, although they do not supersede the human agent, as is the 
aim of the automatic system, do, at any rate, provide an automatic 
check upon bis fallibility. 

In the United States experiments were conducted between 20 and 
25 years ago, and some automatic signalling installations made, 
which depended for their action on the short-circuiting of a low- 
voltage electric current running through the rails, by the wheels of 
vehicles thereon, or on what is now known as а track-circuit. 

The introduction of track-circuit working gave a great impetus 
to automatic signalling, and it rapidly spread in the States. Та 
January, 1902, 3,354 miles, on 40 different railroads, were so 


worked; and the system can no longer be considered as in the 
experimental stage. In this couutry it has been adopted on the 
main line of the London and South-Western Railway between 
Andover and Grateley (51 miles), and on the North-Eastern Railway 
main line between Alne and Thirsk (10 miles). Tae latter installa- 
tion is not as yet completed. 

The systems in most freq 1е06 use in the United States are the 
electro-pneumatic and the Hall system, the latter being either 
electric or electro-gas. А favourite system, where economy of con- 
struction is important, is the polarised track-circnit system, which 
dispenses with line-wires and has motor-worked signals. A 
polarised relay is provided in connection with the track-circuit, and 
а pole-changer ie attached to each home-signal, which reverses the 
current in this circuit when the signal is moved, thus getting double 
service out of it. The Hall system is that now being installed on 
the North-Eastern Railway, whilst that introduced on the London 
and South-Western Riilway is an electro-pneumatic system, 
differing, however, from those commonly used in the United States 
in that air at a pressure of 10 lbs. to 20 lbs. per square inch, instead 
of at 80 Ibs. or 90 lbs, per sq 1are inch, is used. 

In the electro-pneumatic system, power stations aud air- 
compressors are provided at suitable intervals. Іа an installation 
about to be put down on the London and South-Western Railway, 
one power station situated near the centre will serve for a distance 
of 23 miles. Pneumatic pressure is conveyed thence in pipes the 
whole length of the instaliation, with branches to all signals. Each 
signal-arm is worked by meaus of & rod connected with a piston 
aetuated by pneumatic pressure. The presaure is admitted to or 
witbdrawn from the piston by means of a pin-valve actuated by au 
electro- nagnet in circuit with a signal battery, which again is under 
the control of the track battery circuit. 

Toe system, as carried out on the London and South-Western 
Railway, is normal clear," i.e., all signals stand at safety unless 
they are required t» be at danger for the protection of occupied 
sections. When a train enters a section it puts to danger the 
signal at the entrance to that section, maintainiag it in that position 
until it passes out of the section in adv ce, when the current is 
re-establisbed and the arm is pulled off; there are thus two home- 
signals, one a section behind the other, with their corresponding 
distant-signals, to protect a train. 

The system being installed on the North-Eastern Railway is that 
known as normal danger," i e, the signals stand normally on, are 
brought to safety by sn approaching train, and restored to the 
danger position when the train has passed. Its general lines 
are similar to those of the London and South-Western system so far 
as the track and signal batteries are concerned. Special appliances 
have, however, to be added to effect the pulling off of the signals. 
The sourcd of power also is different, as it is stored at the foot of 
each signal post in the form of liquefied carbonic acid gas, at a 
pressure of about 800 lhe. per sq. in., in two removable steel 
cylinders, to be used alternately, one being removed for filling 
whilst the other is in use. Each cylinder of gas will suffice 


. for 6,000 to 7,000 operations of the signal, and the working pressure 


is about 50 lbs. per sq. in. 

The independent supply of power to each signal is probably more 
economical iu first cost than a continuous supply of power over 
great lengtbs of line from a central power station, but whether it 
will be equally economical in maintenance, and equally reliable, is a 
matter for experiment. | 

Both systems described are applicable to lines containing junc- 
tions and stations; and there wouid, therefore, seem to be an 
extensive field for their adoption in this country. At branch junc- 
tions no attendance would be required, except for so long as the 
branch line is open, and at roadside stations only when shunting is 
actually going on, and such attention could readily be given by the 
station staff. 

In addition to the contact systems mentioned, and the track 
circuit systems with ordinary semaphore signals already described, 
mention should be made of other systems, such as the Miller 
system and the Boult system, which give their signals iu the cab of 
the engine. The former is worked with a track circuit, and is in 
use in the tunnel outside the Grand Central Station at New York, 
and also at the west end of the Woodhead Tunnel on the Great 
Central Railway.* Both systems can be worked with or without 
outside signals; but it could hardly be said that full advantage is 
taken of them, unless these be dispensed with; and whether this 
would be desirable is an opea question. 


DISCUSSION. 


Mr. ВлүнЕВ WirsoN, who opened the discussion, would have 
liked more information as to the economy of automatic signalling, 
and the number of signal-boxes which were dispensed with. He 
had heard that the Hall Co. had 1,100 electro-gas signals on order, 
and the Baltimore and Ohio Railway were replacing the whole of 
the.r motor signals by those of the electro-gas type. As a result of а 
comparison with a “ 24 man” signal box he found signalmen's wages 
came to £238 per annum, as against £63, estimated interest and sink- 
ing fund foran automatic signal plant. Track circuite had great advan- 
tages, but there were difficulties in the use of the Mansell wheel. 

Mr. ELLIOT CooPEB pointed out that the real question was as to 
how automatic signalling arrangements would affect the traffic. In the 
case of mixed traffic and when breakdowas occurred, it appeared to 
him that automatic signalling might prove somewhat difficult of 
application, although very suitable for tubes and direct traffic. He 
had given a firm permission to fit an installation in the cab of one 
of his company's locomotives, which, however, had not been done. 


»This was fully described in our issues of February 13th and 
March 6th, 1903. : | | 
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He thought the inventors wanted the companies to do their experi- 
menting for them. 


Mr. Јлсомв Hoop, speaking for his company (S. W. Railway), said 


that automatic signalling bad been in use for two years, and they 
had come to the conclusion that it was the thing for them ; during 
this time no failures had occurred (in the sense of a signal being off 
when it should have been on). He pointed out to tbe author of the 
paper tbat there was cnly one stop signal behind a train, and he 
thought that, if anything, the system might be called normally 
“danger” (not "clear") The economy was more in working 
advantages than in cost. On the B.W. Railway alljsection 
posts were telephonically lipked to the nearest section signal 
boxes. He failed to see that any difficulty should arise in case 
of breakdown. 

Mr. CupwonTH, in replying, was convinced that tbere was 
economy in automatic signalling. He would not propose to equip 
large stations and junctions where shunting operations took 
place. In the matter of breakdowns, standard regulations were in 
force on all railways, which covered all possible cases. With 
reference to the terms normal clear” and normal danger," he 
had followed the American practice; he recognised that normal 
davger was, if anything, the better position as, for instance, 
through long standing in one position in the winter a signal 
might be frozen, and it would be much better to have a false 
“ danger" than a false clear indication. 

Taken as a whole the discussion was disappointing, as the 
representatives of the purely automatic electric (Miller) and of 
the "Crewe" system employed on the L. & N.W., if present, 
did not contribute in auy way to it, and the commercial aspect 
of the question was practically untouched. 


CARDIFF STREET LIGHTING. 


THE street lighting of Cardiff has just undergone an entire 
change. Before giving a description of it as it is at the 
present time, it is interesting to note that the streets were 
previously lighted by rectified arcs, Cardiff being one of the 


Fic. 2.—81ре Pots: SINGLE BRACKET. 


Fia. 1.—CENTRE PoLN WITH 
DOUBLE BRACKBTS. 


make way for the tramway poles. This being the case, it 
was decided that they should be done away with altogether, 
and that the lamps, wherever possible, should be fitted on 
the tramway standards. 

After sundry experiments had been carried out, it was 
decided to use the enclosed type of arc lamp, suspended from 
bracketa, the arc being only some 16 ft. from the ground. 
The type of lamp that was adopted after careful trials was 
the Davy, supplied by Arc Lamps, Ltd. This was selected 
as giving the best results under the conditions required, 
and at the same time having a most pleasing appearance. 
The photograph in fig. 1 shows one of the centre poles, 
with double brackets; fig. 2, a specimen side pole (span 
wire) with single brackets; and fig. 3, is an example of 
the bracket poles with special attachment. 

In the centre portion of the town the brackete are fixed 
on every pole, whilst in the suburbs they are fixed on every 
other pole, ard this is found to give a very fair lighting effect. 


Тһе poles on an average are 38 to 40 yards apart. The 


lamps are twin carbon single-globe enclosed, working direct 
off 200-volt distributing mains. They were specially 
designed by Mr. Davy, and are the firet of the type made as 
far as we are aware. The switches are all specially designed 
as are also the joint or tee boxes in which the service con- 
nection is fused as it leaves the mains, the fuse being 
easily replaced without any danger of shock to the workman. 
. At the present time about 350 lamps are being fixed, the 
major portion being complete. Of this number of lamps 
about 120 will be supplied off the alternating system, 
but the arrangement is in every way the same, and the lamps 
with the exception of certain parts are so much alike that 
any of the parte requiring renewal are interchangeable. 


The committee have been so satisfied with the result that 
they have called for estimates for completely equipping the 
whole of the tramway routes. 


Ба. 3—S1pe Роге: SPBOIAL ATTACHMENT. 


ELECTRIC STRRET LiGHTiNG AT CARDIFF. 


earliest towns to adopt this system. The arcs were enclosed 
in lanterns of the city type, being some 22 ft. from the 
ground. The streets were fairly lighted, the chief com- 
plaint being that there was far more light overhead than on 
the ground. 

When the tramways system was installed, the old lamp 
standards had to be removed from the centre of the road to 


The whole of the fittings were designed, and the fitting up 
and equipment was carried out by the department under the 
direction of Mr. Arthur Ellis, the Cardiff Corporation elec- 
trical engineer. 

As far as we are aware this is the first town in which twin 
enclosed ‘arc lamps have been used in sach manner, and at 
восћ a height from the ground. 


r 
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EFFECTS OF A LIGHTNING FLASH. 


Tum following description of the effects produced by a flash of 
lightning, which we have received from a correspondent, may be 
of interest, as well as adding to the list of vagaries usually dis- 
played when a building is struck. 

The fiash was a single, very brilliant, one, preceded and followed 
by two minor ones, accompanied by a terrific peal of thunder, and 

ed from a very dark cloud about mid-day on the 
16th inst. to the west of London. 16 struck a private school lying, 
one would have thought, well beneath the protection of the spire 
and its conductor of a neighbouring church, which, to the writer's 
own knowledge, successfully handled three big flashes in Whitsun 
Baturday's four-hour violent storm. 

The house, necessarily a large one standing in its own grounds, 
was struck on the N.E. corner where one of a pair of tall chimneys 
and a gable gave a foothold, and the chimneys were capsised a dis- 
tance of 25 ft. or soon to another building or wing used as laundry, 
where, needless to say, they did due execution in the way of 
smashing tiles and ridge ; nothing inthe nature of searing was observ- 
able either outside or inside the gable (where l-in. plaster was 
forced off a dormitory ceiling to the extent of about 5 ft. by 3 ft.), 
the only unusual aspect being that both brick and red ornamental 


ridge were pulverised or disintegrated. Farther evidence of the 
flash in that portion of the building was not observable, but a curious 
effect occurred in & room situated a floor below, in the S.E. corner, 
and about 50 ft. from the point where the flash found purchase. 
To understand this it should be stated that a portion of the arrauge- 
ment of the room (fortunately untenanted at the time) was as 
follows :— : 

After the flash, when the room was entered, there was found to 
be a hole in the wall at a, exposing brick work, about 6 in. diameter 
(with no metal work visible). Тһе plaster from this was 
pulverised and burst outwards so violently as to adhere to a 

-piano situated at b (about 7 ft. away), as though it had had its 
eides powdered with a flour dredger. A heavy brass candlestick, x 
(standing with its companion, and a heavy brass clock of the 
carriage type upon & writing desk) immediately opposite the 
opening, had been fiung the other side of the room, and was found 
at x about 12 ft. from its home. The carriage clock was flung on to 
the floor at О (3 or 4 ft.), a long picture —^—4 had its glass 
smashed to pieces and frame in two halves, whilst at a there was & 
second but smaller hole in the wall about 14 in. diameter, disclosing 
а B in. gas barrel embedded therein with a 4 in. fuse mark. From 
observation the writer found the picture frame (about 30 in. x 12 
in. of 1 in. gilt oak) reached in a direct line from the larger wall 
opening (practically from the candlestick) to the gas barrel, it was 
broken on the shorter sides, and the long sides showed the gilt 
alone fused to powder with no charred mark on woodwork, but au 
abeolutely straight black mark of length equal to the side of the frame 
resting on it, ran along the wall paper showing the heat path and 
connecting the two holes in the wall. Above this picture was a 
much smaller one of rectangular shape; this had ite glass intact, 
but the gilt on the moulding of this was burnt up in parts, whether 
by the original flash or an induced current one cannot tell, but, 
presumably, with two parallel closed circuits assuming a circular 
path taken іо the larger frame, it is possible that the two frames 
acted as a transformer, primary and secondary—a theory delightful 
to contemplate in view of the enormous resistance of the films of 
gold with four breaks in each, due to joints. Possibly of more 
service in estimating the violently disruptive effect and force is the 
fact that a lace mat 4 in. sq., on which the candle-stick stood, was 
flung, torn, but flat, on to the piano keyboard. This, to anyone who 
has tried flinging similar fabrics any distance, is more striking than 
the candlestick or clock, as the distance was approximately 8 or 9 ft. 
It might be added that a wooden top rail of the desk was torn in 
half and flang into the doorway. Neither clock, candlestick nor 
mat, nor, in fact, aught but the gas barrel showed any fuse mark, 
and the only apparent charred mark was that beneath the picture 
frame, as а narrow line on the wall paper. Both clock and candle- 
stick were, however, coated with an impalpable film or powder, 
easily removable with the fingers. 

The highly destructive force employed was very striking, but 
possibly the most wonderful thing about the whole erratic perform- 
ance is the fact that none of the household, masters, pupils and 
servante (one of the latter being in the laundry at tbe time when it 
hailed bricks) were hurt. 

Bo far as one can theorise, it would seem that the cloud being to 
the S. W. of the church, over which the sky was comparatively clear 
in comparison, the flash taking & slanting course made a pot shot 
at the steeple, but under-es ting the distance fell short and 


found foothold at a point about two-thirds lower dawn and 
150 yards nearer; in which case, -— а head and tail, the 
former knocked the chimney over and the latter curled over and 
did the balance of execution described ! 


MANUFACTURE OF ELECTRICAL ACCU- 
MULATORS. 


Тнв following аге the draft regulations which have been issued 
under the Factory aud Workshop Act, 1901 :— 

In these regulations "lead process" means pasting, casting, lead 
burning, or any work involving oontact with dry salts of lead. 
Any арр given by the Chief Inspector of Factories in pur- 
suance of these regulations shall be given in writing, and may at 
any time be revoked by notice in writing signed by him. 


DuTIES OF OCCUPIER. 


1. Every room in which casting, pasting or lead burning is 
carried on shall contain at least 500 cb. ft. of air space for each 
person employed therein, and in computing this air space, no height 
above 14 ft. shall be taken into account. 

These rooms, and that in which the plates are formed, shall be 
capable of through ventilation by means of windows made to 
open. 

52 Each of the following processes shall be carried on in such 
manner and under such conditions as to secure effectual separation 
from one another and from any other process: — 

0 Manipulation of dry salts of lead. 

(b) Pasting. | 

(c) Formation, and lead burning necessarily carried on therewith. 

(d) Melting down of old plates. 

Provided that manipulation of dry salts of lead carried on as in 
Regulation 5 (5) need not be separated from pasting. 

3. The floors of the rooms in which manipulation of dry salts of 
lead or pasting is carried on shall be of cement or similar im- 
pervious material, and shall be kept constantly moist while work is 
being done. 

Means shall be provided for washing the floors of these rooms 
with & hose pipe daily. 

4. Every melting pot shall be covered with a hood and shaft so 
arranged as to remove tbe fumes and hot air from the workrooms. 

Receptacles shall be provided for holding lead ashes aud old 

lates. 

d 5. Manipulation of dry salts of lead in the mixing of the paste 
or other processes, shall not be done except (a) in an apparatus so 
closed, or so arranged with an exhaust draught as to prevent the 
escape of dust into the work room; or (b) at a bench provided with 
(1) efficient exhaust draught and air guide so arranged as to draw 
the dust away from the worker, and (2) a grating on which each 
receptacle of the salt of lead in use at the time shall stand. 

6. The benches at which pasting is done shall be covered with 
sheet-lead or other impervious material, and shall have raised 
edges. 

7. No woman, young person, or child shall be employed in the 
manipulation of dry salts of lead or in pasting. 

8. b) A duly qualified medical practitioner (in these regulations 
referred to as the “ Appointed Surgeon”) who may be the certi- 
fying surgeon, shall be appointed by the occupier, such appoint- 
ment, unless held by the certifying surgeon, to be subject to the 
approval of the Chief Inspector of Factories. 

(6) Every person employed in a lead process shall be examined 


once a month by the Appointed Surgeon, who shall have power to 


suspend from employment in any lead process. 

(c) No person after such suspension shall be employed iu a lead 
process without written sanction entered ia the Health Register by 
the Appointed Surgeon. It shall be sufficient compliance with this 
regulation for a written certificate to be given by the Appointed 
Burgeon and attached to the Health Register, such certificate to be 
replaced by a proper entry in the Health Register at the Appointed 
Burgeon's next visit. 

(d) A Health Register in & form approved by the Chief Inspector 
of Factories shall be kept, and shallcontain a list of all persons 
employed in lead processes. The Appointed Surgeon will enter in 
the Health Register the dates and results of his examinations of the 
persons employed aud particulars of any directions given by him. 
He shall on a prescribed form furnish to the Chief Inspector of 
Factories on January 166 in each year a list of the persons sus- 
pended by him during the previous year, the cause and duration of 
euch suspension, and the number of examinations made. 

The Health Register shall be produced at any time when required 
by H.M. Iuspectors of Factories or by the Certifying Surgeon or by 
tbe Appointed Surgeon. 

9. Overalls shall be provided for all persons employed in manipu- 
lating dry salts of lead or in pasting. 

The overalls shall be washed or renewed once every week. 

10. The occupier shall provide and maintain : — 

(а) A eloakroom in which workers can deposit clothing put off 
during working hours. Separate and suitable arrangements shall 
be made for the storage of the overalls required in Regulation 9. 

(b) A dining room, unless the factory is closed during meal hours. 

11. No person shall be allowed to introduce, keep, prepare or 
partake of any food, drink, or tobacco, in any room in which a lead 

rocess is carried on. Suitable provision shall be made for the 
deposit of food brought by the workers. 
This regulation shall not apply to any sanitary drink provided 
by the occupier and approved by the Appointed Surgeon. | 
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12. Tire occupier shall provide and maintain for the use of the 
perscue employed in lead processes a lavatory, with soap, nail 
hes, towels, and at least one lavatory bssin for every five such 
persons. Each such basin shall be provided with a waste pipe, or 
the basins shall be placed on a trough fitted with a waste pipe. 
There shall be a constant supply of hot and cold water laid on to 
each basin. 

Or, in the place of basins, the occupier shall provide and maintain 
troughs of enamel or similar smooth impervious material, in good 
repair, of a total length of 2 ft. for every five persons employed, 
fitted with waste pipes, and without plugs, with & sufficient supply 
of warm water constantly available. 

The lavatory shall be kept thoroughly cleansed, and shall be 
supplied with a sufficient quantity of clean towels once every day. 

13. Before each meal and before the end of the day's work, at 
least 10 minutes, in addition to the regular meal times, shall be 
allowed for washing to each person who has been employed in the 
manipulation of dry salts of lead or in pasting. 

Provided that if the lavatory accommodation specially reserved 
for such persons exceeds that required by Regulation 12, the time 
allowance may be proportionately reduced, and that if there be one 
basin Ki 2 ft. of trough for each such person this Regulation shall 
not apply. 

14. Sufficient bath accommodation shall be provided for all 
persons engaged in the manipulation of dry salts of lead or in 
pasting, with hot and cold water laid on, and a sufficient supply of 
soap and towels. 

This rule shall not apply if, in consideration of the special cir- 
cumstances of any particular case the Chief Inspector of Factories 
approves the use of local public baths when conveniently near, 
under the conditions (if ang) named in such approval. - 

15. The floors and benches of each workroom shall be thoroughly 
cleansed daily, at a time when no other work is being carried on iu 
the room. "AN 

Duties OF PERSONS EMPLOYED. 


16. All persons employed in lead processes shall present them- | 


selves at the appointed times for examination by the Appointed 
Surgeon as provided in Regulation 8. 

No person after suspension shall work in a lead process in any 
accumulator factory without written sanction entered in the Health 
Register by the Appointed Surgeon. 

17. Every person employed in the manipulation of dry salts of 
lead or in pasting, shall wear the overalls provided under Regula- 
tion 9. The overalls, when not being worn, and clothing put off 
during working hours, shall be deposited in the places provided 
under Regulation 10. 

18. No person shall introduce, keep, prepare, or partake of any 
food, drink (otber than any sanitary drink provided by the occupier 
and approved by the Appointed Surgeon), or tobacco in any room 
in which a lead process is carried on. 

19. No person employed in a lead process sball leave the premises 
or partake of meals without previously and carefully cleaning and 
washing the bands. | 

20. Every person employed in the manipulation of dry saltes of 
lead or in pasting shall tak» a bath at least once a week. 

21. No person shall in any way interfere, without the concurrence 
of the occupier or marager, with the means and appliances provided 
for the removal of the dust or fumes, and for the carrying out of 
these Regulations. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Toompson & Co., Electrical Patent 
gente, 829, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


12,829. "Improvements in and connected with telephone exchange systems." 
Н. OrrENHEIMER, (Actiengeselischaft Mix & Genest, Germany.) June &th. 


12,837. '"Improvements in electric motors." E. A.CaRoLAN. (The General 
, Electric Co., U. S.) June Sch. 


12.888. Improvements in electric heaters." Е. A. CaROLAN. (The General 
Electric Co., U.S.) June 8th. 


12,889. '*Improvements in controllers for elect. ic motors.” 
(The General Electric Co., U.S.) June 8th. 


12.897. А new electrolyte or battery solution." C. E. WARREN and J. 
CnowLkv. June Sch. 


149417. An improved case for electric light fuseboards and switches.“ J. 
Bouton, June 9th. 


12.956. Improvements in cut-outs for electric circuits.” 
{The General Electric Co., U.8.) June 9th. 

12,968. Improved and portable electric lau p.“ 
(Compiete.) | 

12,982. *'Imrnrovements in contact devices Г. г electric rai: way and tramway 
system-.“ A. KUcHINKA, June 9th. (Complete.) 


12,985 “Improvements in and relativg to electrical 
regulators.” E. Moranp. June 10th. 


12,993, “Improvements in automatic circuit-makers and breakers.” J. G. 
Втлттен апа C. J. Simeon. June 10th. 


13,009. " Impr vement» in trolley heads for eloctrically-propelled vehicles.” 
J. Massor, June Lith. 


15,031. “Improvements in electrodes for arc 
June 10th. 


13,055. “ An improved signalling key for use with Herz wave telegraphy.” 
H. T. F. LI Is. June llth, 


13,01. Improved fuse head for electric blasting.“ F. Repek. June llth. 

13,098. “Improvements in mercury current interrupters.” R. Отто, 
June 116. Complete.) 

13. 100. Improvements in electrical cut-outs.” H. KonrEx. June llth. 

13.153. Improvements in shade holders for electric lamps.“ G. Сніѕногм. 
June 12th. 

18,176. “ Improvements in electrio vehicles.“ С. Сивик and Н. PEARSON. 
June lith. (Date applied for under Patents Act, 1901, October 2nd, 1902, being 
date of application in United States.) (Complete.) 


E. A. CAROLAN, 


E. A. CAROLAN. 


P. SCHWENKE., June 9th. 


&utoin&tic volt- 


lights.” F. J. GERARD. 


19,190. Improvements in or relating to a tus for operating electrio 
bells, spark coils and the like." F. C. Morais. June 19th. 

13,221. * Improvements in magneto semaphore mechanism." Тик MAGNET 
ErrcrRic Co. June 12th. (Complete.) 

18,226. ч горготошови in enclosed electric arc lamps." Т. HAMILTON- 
Apama. June 12th. 

18.243. prore means for ventilating electric tramoars and similar 
vehicles.” G. H.PiwpER. June 18th. 

1 "Improvements in electric alarm and controlling apparatus.” 
J. WERNER and J. OLSEN. June 18th. 

18,981. ‘‘ Improved device to be used in connection with telephone receivers.” 
J. CaPKLL. Junel3th. (Complete.) 

13,89. Improved coupling device for electric motors.“ C. Wosr-Kvur. 
June 18th. 

18.505. Improvements in the brush boxes of dynamos and motors.“ W. H. 
ALLEN, SON & Co, Lro., and C. C. Hawkins. Jane 18h. (Complete.) 

13,310. “ Improvements in apparatus adapted for indicating or automatically 
controlling or varying the flow of electric current." G. C. Fricker. June 13th. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
ame e чер High Holborn, W. C., and at Liverpool, price, post free, dd. 
8 ps). 


18. Improvement connected with the trollev pillars on electric tramcars 
and the like.” J. A. Peters and L. Peters. Dated January Ist. 

58. “Improvements in or relating to electric relays or the like.“ 
Dated January 1st. 

195. “Improvements in electric resistances.” W.D. Bois-Duddell and Т. 
Mather. Dated January 8rd. 

418. ‘Improvements in or connected with thermo-electric batteries." 
Hall. Dated January 7th. 

1,446. “Improvements in electrically signalling and stopping trains on 
railways, and apparatus for that purpose." О. Imray. Da January 18th, 
(Communicated.) 

1.475. An improvement in feeder pillars for electric traction." C. Becking - 
sale. Dated January 20th. 

17,481. Improved liquid cement for patching cvcle and motor tires, 
insulating electric wires and the like.” E. Blundell. Dated August 8th. 

18,744. Improvements in electric controller regulators." R. Haddon. 
Dated August 26th. 

1,961. “Improved method of heating metals in eleotric baths." J. Gislot. 
Dated January 24th. 

2.065. Improvements in or relating to driving gear for electrically-propelled 
vehioles.” W. L. Wise. Dated January 25th. (Communicated) 

2,208. ‘‘Improvements io ladders for trimming arc lamps." G. B. Donkin 
and H. R. Forbes Mackay. Dated January 28th. 

2,201. “Improvements in or connected witn massage and electro-thera- 
peutical apparatus." D. R. Paterson. Dated January Weh. 

2,264. Improvements in insulating compounds for conductors and the like, 
and in the method of applying the same." The British Thomson-Houston Co. 
Dated January 23rd. (Communicated.) 

2,284. Improved means of supporting and connecting electric lamps." 
H. H. Cooper. Dated January 28th. 

2.349. Improvements in cooling stoves heated by oil, gas, or eleotricity." 
H. J. Yates and D. R. MoNeill. Dated January 29th. 

2,376. “Improvements in and relating to electrolysis." 
(G. Rambaldini.) Dated January 29th. 

2,492 ''* Improvements in connections for concentric electric cables.“ J. R. P 
Lunn. Da ed January 30th. 

2,498. “Improvements in casings for electric conduotors, gas and water pipes 
and the like.” J. D. Palmer. Dated January 30th. 

2,659. *"Improvementa in and connected with resistance switches for electric 
circuits," G. Page. Dated February 1st. 

2,666. ‘Improvements in brush-holders for dynamo-electric machines. 
The British Thomson-Houston Co, Ltd. Dated February Ist. 

8,116. Improvements in safety fuses for electric circuits.“ 
Dated February 7th. 

-8,411. “Improvements in and relating to guards for electric tramcars and 
the like." B. Henry & Co., Ltd., and R. B. Davidson. Dated February 11th. 

8,737. Improvements in electrical ani magnetic apparatus, such as trans- 
formers and other appiiances—alloys for uso therein.“ . H. Hadfield. Dated 
February 18th. 

3,819. *“ Improvements in and relating to storage batteries.“ J. T. Niblett. 
Dated February lith. 

8.858. A new ог improved method and means for reflecting, increasing and 
intensifying light from electric and other lamps, or the like.“ R. Н. Hammond 
and Julia Taylor. Dated February 14th. 

3,907. Improved means of supplying energy to electric tram-cars from 
beueath the car.“ A. M. Davis. Dated February 6th. 

4,912. ‘Improvements in electric furnaces.” P. I.. Т. Heroult. Dated 
February 15th. 

4,466. An improved electric switch.” H. Faraday. Dated February 2186. 

4,618. Improvements ia electrical cut-outs or fuse boxes, feeder pillars 
and other devices for the inter-oonnection of & number of conductors,” F. A. 
Pocklington. Dated February 24th. 

4,7389. Improved switch for operating electric currents." 
Dated February 25th. 

4,930. "Improvements in the gallaries, holders or supports for the globes 
of iucandescent lamps, also applicable to the globes and shades of electric, oil, 
and other lamps.” P. Н. Jancey. Dated February 27th. 

5,018. Improvements in the construction of two fluid electrio batterics." 
J. W. Mackenzie. Dated February 77th. . 

4.211. Ап improved manufacture or production of electrical conduits, 
drain pipes and the dike.” R. Lawton. (The Albion Clay Co., Ltd.) Dated 
Ma ch 1st. 

5320. ‘ Improvements in swivelling contacts for oables used in trolleys or 
collectors used in connection with electrically-propelled vehicles." E. M. 
Munro. Dated March 4th. 

5,316. ‘Improvements іп and relating to the winding of the field magnets 
of dynamo-electric machines and othec apparatus.” Е. L. Muirbead and J. 
Parr. Dated March 4th. | 

5,651. "Improvements in guard wires used in connection with electric 
traction troliey wires or other electric conductors." Е. Smith. Dated March 
Ich. 

C, 689. Improvements in railway poi ats or switches.” J. P. Annett. Dated 
March 7th. 

5,997. “Improvements in the controlling of electric cirouits.“ 8. Z. de 
Ferranti. Dated March llth. NP 

6,148. An improved thermostatic cut-out for electrio heating circuits. 
A. Eckstein and C. H. Archer. Dated March 18th. = 

6,233. “ Improvements in and relating to automatio electric oirouit-breakers. 
B. Z. de Ferranti, Dated March 18th. 


P. Picard. 


B. J. 


H. H. Lake. 


A. D. Smith. 


Е. Rawlings. 
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